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I Introduction

1.1 System Identification

This system design description (SDD) defines the technical, functional and perform-ance requiremrents of the high-
level waste (HLW) concentrate receipt process system (HCP) and HLW mnelter feed process systemn (LIEP). This
document details the waste treatment requirements, environmental compliance requirements, and authorization
basis requirements of the HCP and LIEP systems as they are currently known and understood. This SDD
describes the process and functional design requirements of the HCP and 1-IP systemns, including the followingz:

* Services and utility requirements, operating materials and supplies, and other external interfaces

" Operations Ilimnits and design bases

" Other criteria and requirements pertinent to the design of the HCP and HFIP systems

The HCP and HEP systemns receive waste from the Pretreatment (PT) Facility, mnix the waste with glass formers,
ensure the waste meets established characteristics via sampling, and transfers the waste with glass formers to the
mielter system. The boundaries, system interfaces, and functional description of the HCP and IIEP systems are
provided in Sections 2 and 3.4.3.

1.2 Limitations and Scope

The scope of tis document is to provide an authoritative source for the collected set of requirements applicable to
the HCP and HEFP systems, inclusive of interface requirements with other systems. The SDD scope is limited to
IICP and HFP system features that support production and/or protect equipment, personnel, and the environment.
The SDD is prepared in accordance with 24590-WTP-3DP-GO4B-00093, Siysleni and Facili Dcskgn
Desc;riptions. The intended use of these collected requirements is to establish the following:

" Inform the HCP and HEP system design effort

" Provide a validated basis upon which to confinn implementation of design requirements

" Provide the expected means of verificationi for requirements, including post -construct ionl verification (i.e.,
startup and commissioning test objectives and acceptance criteria)

All requirements in this document are intended to be verified and implemented in design and/or physical
configuration using a graded approach commensurate with importance and risk.

Where numeric values are provided within requirements in Section 3, these values are provided without additional
mnargin. For example if a value is established in 24590-WTP-DB-ENG-Ol-OO1, Basis of Design (BOD), no
attempt Is made to remove any margin that may or may not have gone into the establishment of that value, neither
has any margin been added. Where values are stated as inimums or maximums, there is no expectation that
additional margin be applied in the verifications that the design requirements have been met. Testing required to
be performed in accordance with external codes and standards must follow the rules established in those
documents.

This document is intended to be used in support of design development, design verification, turnover, startup
testing, and commissioning activities. This document will be maintained current relative to chang~es in source

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 1 Ref: 24590-WVTP-3DP-GO4B-00093
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requirements documents. Updates shall be made concurrent with these changes to source requirements, or
implementation shall be tracked for completion in accordance with 24590-WTP-GPG-ENG-0 170, Impact
Evaluation.

Engineers are expected to be able to use the requirements in Section 3 of this document as input for design
development without recourse to the upper-tier source documents or searches of the Technical Requirements
Search Application (TRSA). Design engineers are still required to ensure the requirements contained with the
discipline/functional standards incorporated by reference in Section 3 are followed. These documents contain
additional criteria based on applications of external code s/standards, corporate best practices, and Engineering
management expectations for a consistent approach to design.

Certain requirement statements in this document are preceded by a "[HOLD]" notation. This notation is used
when there are unresolved technical issues, known inconsistencies among source requirements, or other
management suspensions of work requiring resolution. Requirements with the "[HOLD]" notation may be used
to proceed with preliminary or committed design (with inclusion of appropriate holds) but shall not be used in
support of fabrication or construction until the "[HOLD]" is removed.

The contents of Sections 4, System Description, are being developed in a phased approach in support of future
operations and maintenance. At this revision, only the contents of Sections 4. 1.1 through 4.1.4 and Section 4.1.6
have been updated and verified. Sections 4.1.5, 4.2, 4.3 and 4.4 are currently reserved and will be updated in a
later phase after the work to support completion of these sections has been completed.

1.3 Ownership and Maintenance

The Design Authority (DA) organization is responsible for the preparation and maintenance of this document
through turnover of the included systems to Operations. Thereafter, maintenance of this document is the
responsibility of the Plant Engineering organization; however, the Engineering DA organization retains
responsibility for the establishment and definition of design requirements.

1.4 Definitions/Glossary

Confinement - For consistency, regardless of usage elsewhere, confinement is used in this document to denote
the controls used to prevent or minimize the release or migration of airborne contaminants, including aerosols,
hazardous vapors, or gases.

Containment - For consistency, regardless of usage elsewhere, containment is used in this document to denote
the controls used to prevent or minimize the release or migration of liquid or liquid-entrained contaminants.

Feed Forward- An operational strategy in which the HMP melters process all HFP vessel contents. Transfers
between melter trains may be necessary to dilute out-of-specification waste but transfers to RLD are not
permnitted.

Homogeneity- A HFP vessel waste composition having a weight percent solids bias under 4%.

Primary confinement / containment - The structures, systems, or components (SSCs) and their associated
boundaries that confine or contain airborne and liquid contaminants under normal conditions.

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 2 Ref: 24590-WTP-3DP-GQ4B-00093
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Secondary confinement / containment - The structures or other design features that capture and prevent further
spread or migration of airborne or liquid contaminants after they have escaped primary confinement or
containment.

1.5 Acronyms and System Designators

Acronyms

A, I, R, T analysis, inspection, demonstration, test
ADS air displacement slurry

AHJ authority having jurisdiction

ALARA as low as reasonably achievable

ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials

BOD Basis of Design

BPVC Boiler and Pressure Vessel Code

C&I Controls and Instrumentation

CCN correspondence control number

CDI configuration data index

COM commissioning

CON construction

CTh component tag number

D&D decontamination and decommissioning

DA Design Authority

DBE design basis event

DOE US Department of Energy

DVR design verification report

ENG Engineering

EQP equipment qualification package

FCR facility control room

GTC general test criteria

HEPA high-efficiency particulate air

HGR hydrogen generation rate
I-LW High-Level Waste (Facility)

IHLW immobilized high-level waste

LFL lower flammability limit

MCR main control room
MFPV melter feed preparation vessels

MFV melter feed vessels
MR material requisition

MTG metric tons of glass
NFPA National Fire Protection Association
NSE Nuclear Safety Engineering

ORD Operatlions Requirements Document
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P&ID piping and instrumentation diagram

PAM post-accident monitoring

PDSA preliminary documented safety analysis

PT Pretreatment (Facility)

R&T Research and Technology

ROI-N requirement object identification number

SC safety class

SDD system design description

SDS Safety Design Strategy for High-Level Waste Facility

SFC single failure criteria

SRD Safety Requirements Document Volume HI

SS safety significant

SSC structures, systems, or components

SSRS safety system requirement specifications

SQR supplier quality representative

SU startup

SUB subcontractor

SUP supplier

TAC test acceptance criteria
UPE Uninterruptible Power Electrical System

UPS Uninterruptible Power Supply System

WAI waste acceptance impacting

WG water gauge

WTP Hanford Tank Waste Treatment and Immobilization Plant

ZOI zone of influence

System Desi2nators

ASX autosampling system

C5V C5 ventilation system

DIW demnineralized water system

GFR glass former reagent system
HCP HLW concentrate receipt process system

HFP HLW melter feed process system

HLP HLW lag storage and feed blending process system

HMP HLW melter process system

HOP HLW melter offgas processing system

HPS high pressure steam system

HSH HLW melter cave support handling system
ISA instrument service air system

LVE low voltage electrical (480/208/120 V) system
NAR nitric acid reagent system
PcJ process control system

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 4 Ref: 24590-WTP-3DP-GO4B-00093



24590-HLW-3ZD-HFP-OOO1, Rev 0
HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

PCW plant cooling water system
PPJ programmable protection system
PVV process vessel vent exhaust system

PWD plant wash and disposal system

RLD radioactive liquid waste disposal system
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2 General Overview

The HCP provides HLW concentrate from the PT Facility HLW lag storage and feed blending process system
(HLP) to the HFP. The boundary of the HCP begins outside the HLW Facility and ends before the HLW melter
cave wallbox, where it transitions into the HFP. The HCP does not include any equipment, only transfer lines.
The HFP supplies the HLW concentrate to the melter feed preparation vessels (MFPVs). The HLW concentrate
is sampled in the MFPVs and the results are used to determine the quantity of each glass former that is added to
the waste. Glass formers from the glass former reagent system (GFR) are added to HLW concentrate and mixed
in the MFPVs to form the melter feed. The HFP boundary with the GFR begins at the isolation valve downstream
of the HLW glass former mixer on the discharge line to MFPV. The waste with glass formers is sampled and
adjusted as needed to meet the waste form specifications. The melter feed is transferred from the MFPVs to the
melter feed vessels (MFVs) for staging. The MFVs may also be sampled, but this is not part of the normal
process control. The MFVs are capable of supplying the melter feed to the HLW melter process system (HMP)
with continuous feed for glass production. The HFP boundary ends after the MFV on the HLW HMP melter feed
jumper before the HLW melter. The HFP contains the MFPVs and MFVs (HFP vessels), including the associated
piping, inline components, and equipment such as pumps and agitators. All other boundaries between the HFP
and other systems are defined based on their type of control.

Figure 2-1 provides a contextual depiction of the HCP and HFP systems in terms of their primary
interrelationships with other systems and utilities. This diagram does not differentiate among some utilities that
have both normal and safety service provisions. This diagram is used in support of functional and performance
definition at the system level. Figure 2-2 provides a simplified process flow diagram of the overall HCP and HFP
systems. Blue arrows are used in these figures to highlight the primary flow path of the HCP and HFP systems,
orange arrows show the abnormal transfer lines between vessels in separate melter trains; and black arrows
illustrate the supporting systems, utilities, and secondary flow paths. Refer to Section 1.5 for the list of relevant
system designators.

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 6 Ref: 24590-WTP-3DP-GO4B-00093
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Figure 2-1 HCP and HEP Context Diagram
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2.1 System Functions/Safety Functions

This section defines the HCP and HFP functions and attributes that need to be addressed by the systemn
design. Figure 2-3 provides the functional block diagram for the HCP and HEP systems, indicating the
internal and external systems and utilities that provide the primary support or interface for that function.
Section 3 provides the design and performnance design requirements to mneet both functional and other
requirements.

System interfaces are provided for reference only. Refer to Section 1.5 for the list of relevant systemn
designators.
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Figure 2-3 HCP and HFP Functional Block Diagram
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The functions included in Figure 2-3 are the primary and secondary level functions of the HCP and HFP systems.
These functions are further described in Table 2-1. Where appropriate to support definition of functional and
design requirements, functions have been further decomposed and additional levels of supporting functions are
also described. The requirement section number provides the location of the applicable functional analysis
incorporated into system requirements.

Appendix B provides a further decomposition of system functions, including initiating, terminating, and
integrating events and functions.

Table 2-1 Functional Analysis and Crosswalk to Requirements

Reference Functional Analysis Description Requirement
Section No.

A. Receive Waste, Glass Formers, and Prepare HLW Melter Feed for N/A
Vitrification

[HOLD] Receive/store treated HLW concentrate - The MFPV receives HLW 3.5.1.1.1
A.1I concentrate from the PT Facility HLW lag storage and feed blending3.31process system (HILP) via the HCP piping. The MFPV interfaces with the 3.6.3.1

autosampling system (ASX) to sample and characterize the HLW concentrate.362.

[HOLD] Receive HLW sump flows- Sumps which could contain melter feed are
A. 1.1 routed to the MFPVs (via steam ejectors through the melter train cross 3.4.4.6

connection).

3.5.1.1.1
Mix treated HLW concentrate - The HLW concentrate is mixed in the MFPV 3.5.2.2

A.2 before transfer-ring to the ASX, which collects a representative sample for 3.7.1.1.1
analysis to determine the glass former recipe.3.112

Sample treated HLW concentrate - The HLW concentrate is transferred from the
MFPV by the HFP sample/transfer pumps to the sampling recirculation loop
where the ASX extracts a sample. The remaining concentrate retumns back to the

A.3 MFPV using .the HFP circulation loop. The ASX uses an auto sampler to extract 3.4.1.1.3
a representative sample for analysis in the Analytical Laboratory. Sample data is 3.5.3.9
collected for each MFPV batch to ensure an adequate quantity of glass formers is
added for final waste characterization to meet glass property and waste loading

______________ requirements.

A.3.1 [HOLD] Flush sample line - Demnineralized water is used to flush the sample 3.5.3.10
recirculation line into the MFPV via the ASX system. 3.6.3.1

Receive glass formers - MFPV receives glass formers from the GFR system.

A.4 The proper proportions of various glass formers are prepared, mixed, moistened, 3.5.3.2added to the HLW concentrate, and mixed to prepare HLW feed material. (See
A.6). _____

Mix glass formers with HLW concentrate - A mechanical agitator mixes glass 3.7.1.1.1
A.5 formers and HLW concentrate in the MFPV to ensure data quality objectives are

met in support of waste form qualification.3.112
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Table 2-1 Functional Analysis and Crosswalk to Requirements

Reference Functional Analysis Description SectionmNo.

Sample HLW melter feed - Representative samples of the HLW melter feed are
transferred from the MFPV by the HFP sample/transfer pumps to the sampling
recirculation loop where the ASX extracts a sample. The ASX sample is

A6analyzed to confirm the melter feed meets glass property and waste loading 3.4.1.1.3
A.6requirements for each particular batch. If the melter feed is not acceptable, 3.5.3.9

additional glass formers can be added and mixed to shim the batch. The
shimmed batch is then resampled to ensure the final glass product will meet the
acceptance criteria.

A61[HOLD] Flush sample line - Demineralized water is used to flush the sample 3.5.3.10
A..1recirculation line into the MFPV. 3.6.3.1

A7Transfer I-LW melter feed to MFVs - The HLW melter feed is transferred from 3.4.1.1.1
A.7the MFPV to the MFV. 3.5.3.3

A.8 Receive/Store HLW melter feed - The MFV receives and stores HLW melter3.33feed from the MFPV until it is transferred to the melter.

A9Mix HLW melter Feed - The HLW melter feed is continuously mixed while 3.7.1.1.1
A.9being staged in the MFV before transferring to the melter for vitrification. 3.7.1.1.2

3.4.1.1.2
[HOLD] Transfer HLW melter feed to melters - Except for periodic line flushes, 3.34

A.10 HLW feed is continuously transferred from the MFV to the melter for3.12
vitrification as a continuous low volumetric rate stream.39.2

3.9.3.2.1
B. Prevent plugging of the PT Facility to HLW Facility transfer line N/A

Flush HCP transfer line - The HCP transfer line will be flushed to prevent 3.4.4.3

B.1I plugging and the accumulation of detonable quantities of hydrogen. The flush 3.6.3.1water will be directed back to the PT Facility plant wash and disposal system3.41
____________ (PWD).364.

C. Prevent Liquid Uptake into the Process Vessel Vent Exhaust System (PVV) N/A

Provide vessel overflow path to a sump - MFPVs and MFVs (HEP vessels) are
designed with an overflow path to preclude liquid uptake into the process vessel 3.5.2.1.1

C.lI vent exhaust system (PVV) and maintain a minimum headspace volume. 3.5.2.1.2
Overflowed liquid will be directed from the HFP vessel to the respective melter 3.5.2.1.3
cave sump.

D. Supply HFP Vessels with Demineralized Water and Nitric Acid from HLWN/D. PWD and NARN/

D.1I Supply Demnineralized Water - Demnineralized water is provided to the pumps, 3.5.3.5
spargers, and HFP vessels.

Demnineralized water is used for priming the sample/transfer pumps to clear the
D.1.1 pump and to initiate the pump, without waste, until the pump reaches operating 3.9.3.1.1

capacity.

D. 1.2 [HOLD] Demnineralized water is used for flushing the spargers to prevent them 3.8.4.1from plugging.

D.1 .3 Demineralized water is used for diluting the waste in the HFP vessels via the3.311D.1.3 spargers or internal spray mechanisms. 3531
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Table 2-1 Functional Analysis and Crosswalk to Requirements

Reference Functional Analysis Description SectionmNo.

Clean empty HFP vessels - HFP vessels are washed using demnineralized water
and nitric acid from the nitric acid reagent system (NAR), if needed, via the

D2PWD. The washwater is transferred from the HFP vessels to the radioactive 3.5.3.5
D.2liquid waste disposal system (RLD) using the steam ejectors to support vessel 3.5.4.1

decontamination and decommissioning (D&D) (see H. 1). Vessel Washings
during normal operations will be processed forward to the melters.

E. Flush Sample/Transfer Lines with Demnineralized Water from ASX N/A

3.6.3.1
[HOLD] Flush sample/transfer line - The HFP vessel sample loops and transfer 3.6.4.1

E.1I line from the MFPV to MFV are flushed using demnineralized water to prevent 3.6.3.2
lines from plugging. The lines are flushed into the HFP vessels. 31..

F. HFP Vessel Cross-Tie Between Melter Trains N/A

Transfer HEP vessel contents - The HFP vessel contents are removed and
F.1I transferred to the other melter train either upon receipt of an out-of-specifi cation 3.4.4.2

batch sample analysis or to de-inventory the waste.

G. Prevent plugging of the MFV to Melter Transfer Line N/A

G.1I Flush melter transfer line - The transfer piping from the MFV to the melter will 3.6.3.1
be flushed to prevent plugging. 3.6.4.1

H. Remove Vessel Wash Contents N/A

Remove washwater from HFP vessels - Vessel washwater will be processed 3.4.4.4
forward to the melters during normal operations. During vessel D&D activities, 3.5.3.8

H. 1 the high-pressure steam system (HPS) provides steam to the steam ejectors to3.41
remove the MFPVs and MFVs (HFP vessels) and transfers the liquid to the3541
RLD. 3.5.3.11

Supply HFP Vessels with Air for Purge/Sparge, Control Valves, Instruments, N/A
and Air Displacement Slurry Pumps from ISA and Safety ISA

[HOLD] Supply idle air purge to vessel spargers - The sparger lines provide
compressed air from the instrument service air system (ISA) to provide a trickle 3.8.2.1

1.1 flow (idle air purging) during normal mixing operations. The trickle flow is3.31
provided to lower the risk of sparging line plugging and to prevent the buildup of 3.31
hydrogen gas in the vessel headspace.

[HOLD] Supply emergency (fullI) sparge air to vessel spargers - The sparger
lines provide compressed air from ISA to provide emergency air sparging to mix

12the waste after a seismic design basis event (DBE). The emergency sparging 3.8.2.1
1.2provides agitation of the waste sufficient to preclude retention of hydrogen in the 3.8.3.2

waste when normal agitation is unavailable either post-seismic DBE or
maintenance.

Supply air to control valves, instruments, air displacement slurry (ADS) pumps 3.9.3.2.1
1.3 and air amplifiers. Air is used to supply the motive force to open/operate control 3.11.3.1 .1

valves, instruments, ADS pumps, and air amplifiers. 3.11.3.2.1
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Table 2-1 Functional Analysis and Crosswalk to Requirements

Refeenc FuctinalAnalsisDesripionRequirement
Refeenc FuctinalAnalsisDesripionSection No.

Supply idle air to purge to MFPV GFR supply line. Air is used to prevent
1.4 backflow of contamination from the MFPVs to the GFR during normal 3.5.3.12

operation.________

I. Ventilate Vessel N/A

Ventilate HFP vessel offgas - Negative headspace pressure is maintained in the
HFP vessels by the PVV and HLW melter offgas treatment process system

J.1I (HOP). The HFP vessels are vented by air amplifiers or an overflow feature into 3.5.3.7.1
the melter cave where the headspace gas is removed by the C5 ventilation
system when HOP/PVV is unavailable.

Demnisters are used to prevent excessive moisture and aerosols from being
J.1.1 carried out of the I-FP vessels into the HOP high-efficiency particulate air 3.11.1.1
_____________ (HEPA) filters.

K. Cool Vessel N/A

Cool HEP vessel contents - HFP vessels are cooled using waterjackets and
K.1I chilled water from the plant cooling water system (PCW) to remove heat 3.5.3.6

generated by mixing and radioactive decay.

L. Electrical Power N/A

L.1I Receive Electrical Power - The low voltage electrical (480/208/120 V) system N/A
(LVE) provides electrical power to the HFP equipment and instruments.

M. Support Monitoring, Control, and Communication Functions N/A

M.1I Process Control System (PCJ) - Normal Controls 3.10.3.2

a) 3.5.1.1.1
3 .10.4. 1

b) 3.5.1.1.1
3.5.1.1.2
3.5.1.1.3

The HCP / HFP process shall be monitored and controlled by the PCJ system 3.10.1.1.1
and shall include the following main functions: 3.10.1.1.2

3.10.1.1.3
a) Control incoming PT Facility waste transfers and melter feed (including 3.10.1.1.4

line flushes) 3.10.4.1
b) Monitor vessel level, temperature and pressures c ....

M. 1.1 c) Control operation of valves, pumps, ejectors, agitators, sampling and c)3.51.1.2.
cooling systems 3.10.2.2.

d) Monitor device status (valve, pumps etc.) d)3.10.4.1
e) Monitor sample line flowd)31.1
f) [HOLD]Monitor sparge flows e) 3.10.1.4.1
g) Monitor cooling water flow 3.10.4.1
h) Automatic flushing control f) 3.8.3.1

3.10.1.3.1
3.10.4.1

g) 3.5.3.6
3.10.4.1

h) 3.10.4.4
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Table 2-1 Functional Analysis and Crosswalk to Requirements

Reference Functional Analysis Description SectionmNo.

The PCJ system shall allow the remote monitoring and control of the HCP/
M. 1.2 HFP systems from the HLW Facility Control Room (FCR) and Main Control 3.10.4.1

Room (MCR) in the PT Facility.

M.2Programmable protection system PPJ - Safety Instrumented Functions and 3.10.2.5
M.2 ~Alarms 31..

3.10.3.1

3.10.2.2.3

Isolate valves for transferring and sampling - The PPJ provides automatic 3.10.1.4.2
safety termination of transfers from the PT Facility to the MFPVs, from the 3.10.2.2.4

M.2.1 MFVs to the melters, from HFP vessels to ASX samplers. Position indication 3.10.2.2.1
needs to be provided by the monitoring capability on both PPJ and PCJ 3.10.4.1
systems. 3.10.4.2

3.10.4.4

3. 10.2.2.3
M.2.2 [HOLD] Isolate sample/transfer pumps - The PPJ stops the sample/transfer 3.10.2.2.4pumps for safety interlocks. 31..

M.2.3 [HOLD] Isolate air displacement slurry (ADS) pumps - The PPJ stops the 3.10.1.4.2
ADS pumps for safety interlocks. 3.10.4.2

[HOLD] Switch from idle air purge mode to emergency sparge mode - The 3.10.1.2.3

M.2.4 PPJ controls the airflow through the sparge tubes and switches from idle air 3.10.1.3.2purge mode to emergency sparge mode after the mechanical agitator speed or 31..
power drops below setpoint values. 31..

3.8.3.2
3.10.1.2.3

[HOLD] Measure air sparger flow rate - For emergency sparging, the P .1.13.
M.2.5 provides monitoring of the volume rate of air flowing through the sparger air 3.10.1.3.3

supply lines. 31...
3. 10.2.1.3
3.10.4.2

3.10.1.2.1

M.2.6 Measure mechanical agitator speed - The PPJ monitors the rotational speed of 3.10.1.2.3
the mechanical agitators to ensure adequate mixing of the waste. 3.10.2.1.2

3.10.4.2

Measure mechanical agitator power - The PPJ monitors the motor power of the 3.10.1.2.2
M.2.7 mechanical agitators to ensure agitators are operating above the minimum 3.10.2.1.2

amperage setpoint. 3.10.4.2

[HOLD] Operate safety air valves for sparging - The PPJ controls the 3.10.1.3.3
M.2.8 automatic operation of the safety air valves to transition from normal non- 3.10.2.1.3

safety ISA to safety ISA when flow rates drop below the setpoint. 3.10.4.2

3.10.1.1.3

M.2.9 Measure vessel contents level - The PPJ monitors the level of the vessel 3.10.1.1.3
contents. 3.10.2.2.1

3.10.4.2
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Table 2-1 Functional Analysis and Crosswalk to Requirements

Reference Functional Analysis Description Requirement
Section No.

3.10.2.1.1

M.2. 10 [HOLD] Operate valves for receiving glass formers - The PPJ provides 3.10.2.2.2
automatic safety closure of the glass former feed isolation valve. 31..

Operate air amplifiers - The PPJ system to receive seismic signal safety class 3.10.2.1.4
M.2.1 1 (SC) interlock signal, which will automatically activate the air amplifiers on 3.10.4.2

each HFP vessel in response to a seismic event. 3.11.2.1.1

2.2 System Classification

The HFP and HCP systems contain components with the following classifications/designations:

0 Safety Class

Z Safety Significant

Z Dangerous Waste Permit affecting

Lii Air Permit affecting
Z Waste Acceptance Impacting

E General

2.3 Basic Operational Overview

A functional description of the system is provided in Sections 2 and 2. 1, which provide the context diagram for
the system, interfaces with other systems, a simplified system diagram, a functional block diagram, and
descriptions of the system functions. A basic operational system overview is described in this section. Detailed
operational information is provided in Section 4.

The HCP and HFP systems are located in the HLW Facility of the Hanford Tank Waste Treatment and
Immobilization Plant (WTP). The HCP receives HLW concentrate from the PT Facility HLP and delivers it to
the HFP. The HCP does not include any equipment, only transfer lines. The HFP MFPVs receive the HLW
concentrate from the HCP and interfaces with the ASX to characterize the waste. The HLW concentrate is mixed,
sampled, and characterized. HFP liquid waste is waste regulated under 42 USC 6901, Resource Conservation and
Recovery Act of 19 76. The waste must meet specific treatment and performance standards for storage and
repository disposal of the final waste formn in accordance with the specific requirements of US Department of
Energy (DOE) Contract DE-AC27-01I RV 14136, DOE/BNI WTP Contract Mod No. 304, Section C - Statement Of
Work (WTP Contract). The sample results determine the quantity of each glass former added to the waste to
produce glass that meets glass property and waste loading requirements for each particular batch. The proper
proportions of various glass formers are prepared, mixed, moistened, added to the HLW concentrate, and mixed
to prepare the HLW melter feed. A confirmatory sample is used to ensure the resultant glass product will be
acceptable to the DOE. The resulting compliant melter feed is transferred from the MFPVs to the MFVs. The
melter feed is transferred from the MFV into one of the two-joule heated HLW melters, which are part of the
HMP. The melter glass output mixture will be poured into stainless-steel canisters. The vitrified waste in the
canisters is referred to as immobilized high level waste (IHLW).
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3 Design Requirements

3.1 Requirements

Requirements are documented in Sections 3.4 through 3.12. Each requirement statement is accompanied by a
basis discussion (as needed) and the expected means of verification. Requirements must be met in design. If a
requirement stated in this document cannot be met in design, a revision to the requirement needs to be pursued, if
possible, or the design must be changed to meet the requirement.

Requirements preceded by "[HOLD]" may only be used in support of preliminary or committed design, which
shall also be issued with appropriate holds per procedure 245 90-WTP-3DP-GO4B-00046, Engineering Drawings.
These requirements may not be used in support of fabrication or construction.

The following abbreviations are used to designate the selected method for verification (see 24590-WTP-3DP-
GO4B3-00092, System Verificat'ion, for additional guidance concerning methods of verification):

(A) Analysis
(R) Review
(1) Inspection
(T) Test

The following abbreviations are used to designate the organization responsible for performing the verification:

(ENG) Engineering

(CON) Construction

(SU) Startup

(COM) Commissioning

(SUP) Supplier

(SUB) Subcontractor

(SQR) Supplier Quality Representative

(REC) Receiving

3.2 Bases

Basis discussions are provided as needed to explain the decomposition or interpretation from the originating
source requirement(s). Where a [HOLD] has been applied to a requirement, this section will include the basis for
the [HOLD]. Where included, basis discussions provide supplementary information to help the reader understand
the origin or intent of a requirement. Basis statements do not include requirements and are not to be considered as
requirements.

3.3 References

The requirements include a source document reference. Each unique source document reference is bracketed
separately. Requirements may include a reference to the Section 2. 1, Functional Description, listed in parentheses
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following the source document and ID number references. A complete listing of all source references is provided
in Section 5. 1.

3.4 General Requirements

3.4.1 Mission and Functional / Performance Requirements (Including States/Modes)

3.4.1.1 HFP Vessel Transfer Rates

3.4.1.1.1 MFPV to MFV Transfer Rate

Requirement: The HFP system shall provide a sufficient transfer flow rate to support the 100% capacity melter
throughput for glass production of 3.75 metric tons of glass(MTG)/day/melter (total of 7.5 MTG per day) for
transfers from the MFPV to the MFV. [Section C.7(b)(3), No. DE-AC27-01RV14136] [Section 6.3.3, 11.7.4,
BOD](A.7).

Basis Discussion: The design throughput (processing) capabilities for the HCP and HFP systems are defined in
Section 6.3.3 of the BOD. Software models are used to validate the design throughput capacity is met by the
designed systems, inclusive of treatment processes, individual system and component capabilities, and equipment
reliability and maintainability inputs. The HFP is designed to accommodate the receipt and treatment of specific
waste volumes, using batch processing capabilities, to meet the design throughput requirements. The throughput
rates are a function of the feed characteristics in a given batch volume. Batch volume and nominal transfer rate
are used as inputs in the overall throughput analysis to ensure HCP and HFP systems operations are designed to
support the 100 % capacity melter throughput for glass production of 3.75 metric tons of glass (MTG)/day/melter
(total of 7.5 MTG per day), as stipulated in the WIP Contract. As stated in the BOD, the 44 gpm nominal
transfer rate is considered a key design feature assumed in modeling and ORP concurrence is required before the
capability can be reduced in design.

Section 6.3.3 of the BOD states the design throughput transfer rate is 44 gpm which should be the nominal target
design for the pump. However, Section 7.7.4 of 24590-HLW-MVC-HFP-000l , Process Information for HFP
Vessels (HFP-VSL-0000 1, HFP-VSL-00002, and HFP-VSL-00005, and HFP-VSL-00006), determined the
minimum transfer rate to be 35 gpm. 44 gpm is considered to be the nominal transfer rate, recognizing that actual
transfer rates may be faster or slower depending on the actual waste characteristics. In addition, 24590-l0l-TSA-
WOOO-0004 - 172-00001, Final Technical Basis for HLW Vitrification Stream Physical and Rheological Property
Bounding Conditions, and PIBOD, 24590-WTP-DB-PET-09-00l table B-4 specify the transfer rate must be
accomplished at a bounding rheology of 3 0 Pa and 40 cP(refer to 245 90-WTP-GPG-M-005 8, Section 4.5. 1,
Minimum Flow Velocity for Slurry Lines).

[ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Perform an analysis of the HCP and ITFP piping
systems to determine the MFPV to MFV transfer rates

A ENG required to satisfy facility throughput.

Review the design to verify conformance with the
R ENG analysis.

Component Tag Numbers (CTN):
HFP-PMP-0001I8A, -000 1813, -00005A, -

00005, -00007, and -000 17.

Test Conditions:

T SP Obtain test data from the supplier validating the Simulant with a viscosity of 40 cP and
T UP minimum flow rate. yield stress of > 30 Pascal (Pa) or an

approved altemnative (i.e., in an approved
supplier test plan)

Acceptance Criteria:
Meets 44 gpm or higher at test conditions

T SUCOM Perform integrated system test to verify the MFPV to
T SU/COM the MFV transfer rate complies with the analysis. ___________________

3.4.1.1.2 MFV to Melter Transfer Rate

Requirement: [HOLD] The HFP system shall provide a transfer flow rate sufficient to support the 100%
capacity melter throughput for glass production of 3.75 metric tons of glass (MTG)/day/melter (total of 7.5 MTG
per day) for transfers from the MFV to the melter. [Section C.7(b)(3), No. DE-AC27-O1RVl4 136] [Sections
6.3.3, 11.7.4, BOD](A. 10).

Basis Discussion: The design throughput (processing) capabilities for the HCP and HEP systems are defined in
Section 6.3.3 of the BOD. Software models are used to validate the design throughput capacity is met by the
designed systems, inclusive of treatment processes, individual system and component capabilities, and equipment
reliability and maintainability inputs. The HEP is designed to accommodate the receipt and treatment of specific
waste volumes, using batch processing capabilities, to meet the design throughput requirements. The throughput
rates are a function of the feed characteristics in a given batch volume. Batch volume and nominal transfer rate
are used as inputs in the overall throughput analysis to ensure HCP and HFP systems operations are designed to
support the 100 % capacity melter throughput for glass production of 3.75 metric tons of glass (MTG)/day/melter
(total of 7.5 MTG per day), as stipulated in the WTP Contract. As stated in the BOD, the 2 gpm nominal transfer
rate is considered a key design feature assumed in modeling and ORP concurrence is required before the
capability can be reduced in design.

Section 6.3.3 of the BOD includes a transfer rate of 2 gpm, but calculation 245 90-HLW-MVC-HFP-0000lI
determined the minimum transfer rate to be 2.53 gpm. The 2.53 gpm is considered to be the nominal transfer rate
recognizing that actual transfer rates may be faster or slower depending on the actual waste characteristics. In
addition, 24590- 101 -TSA-WOOO-0004- 172-00001 specifies the transfer rate must be accomplished at a bounding
rheology of 30 Pa and 40 cP?. The rate (2.53 gpm) is based on the combined flow with both ADS pumps
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operating. This requirement and the associated ADS pump design is on "[HOLD]" until the BOD is updated to
reflect the bounding minimum required transfer rate.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Perform an analysis of the HCP and HFP piping
systems to determine the MFV to melter transfer rate

A ENG required to satisfy facility throughput.

Review the design to verify conformance with the
R ENG analysis.

CTNs: HFP-PMP-00001, -00002, -

000014, and -00015.

Test Conditions:

Obtan tet dta fom he sppler vlidtingtheSimulant with a viscosity of >40 cP? and
T SUP Obinu test dat rme. sple aldtnh yield stress of >30 Pa or an approved

alternative (i.e., in an approved supplier
test plan)

Acceptance Criteria:
Meets 2 gpm or higher at test conditions

Performn integrated system test to verify the ADS The BOD specifies a nominal 2 gpm based

T SU/COM pumps are capable of providing a minimum transfer on the combined flow with both ADSrate, as determined by the analysis, from the MIFV to pmsoeaig
the melter sufficient to support HLW throughput. pmsoeaig

3.4.1.1.3 Minimum Sampling Transfer Rate

Requirement: The HFP system shall provide a transfer flow rate to the ASX sample extraction point that
supports a 90 percent confidence level that the sample is within ± 10% of the true value in the HFP vessels.
[Section 4.1.2.2, IHLW Waste Form Compliance Plan for the Hanford Tank Waste Treatment and Immobilization
Plant] [Section 11.7.4, BOD](A.3, A.6).

Basis Discussion: The HFP sample/transfer pumps provide the motive force, adequate to maintain homogeneous
mixture characteristics, for the vessel contents to pass through the HFP sampling recirculation loop where an ASX
autosampler extracts a sample for analysis in the Analytical Laboratory. Due to the solids content of the sample
slurry, the recirculation line velocity must meet or exceed the flow rate to prevent settling of solids in the sample
loop piping that could cause an unrepresentative sample to be taken (24590-HLW-WSF-ENG-07-005, WAI
Screening of HFP Sample Loop Flow Meter). In addition, 24590-l0-TSA-WOOO-0004 -172-00001, Final
Technical Basis for HLW Vitrification Stream Physical and Rheological Property Bounding Conditions, and
PIBOD, 24590-WTP-DB-PET-09-00l table B-4 specify the transfer rate must be accomplished at a bounding
rheology of 30 Pa and 40 cP while not exceeding 10 feet per second (fps). The MFVs are designed to interface
with the ASX for sampling, but the pumps are not to be installed unless sampling is needed. The BOD infers the
transfer rate must be achieved with the number of pumps kept to a minimum. A similar test, using the target flow
rate of 44 gpm, was performned during the Vitreous State Laboratory's testing (refer to Section 4.4. 10, Figures
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4.108 and 4.109, 24590-101 -TSA-WOOO-0009-195-00003, Report - Pretreated Waste and Melter Feed

Composition Variability Testing using HL W Simulants).

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Perform an analysis of the HFP systems to determine
the required sampling transfer rate to maintain

A ENG homogeneity.

Review the design to verify conformance with the
R ENG analysis.

Section 6.4 of WAI Screening of HLW
Perform integrated system test to verify the Glass Chemistry Processing Activities

T SU/COM sample/transfer pumps are capable of providing a specifies the "slurry flow rate must be
minimum transfer rate to maintain homogeneity from within the range established during VSL
the MFPV to the ASX. testing." The value used in testing was 44

_____ ________________________gpm.

3.4.1.2 Design Life

3.4.1.2.1 Design (Operating) Life

Requirement: All non-replaceable and non-maintainable HCP and HFP SSCs located within cells where routine
access in not possible shall be designed to have an operating life with that of the facility, 40 years. All other HCP
and HFP SSCs shall be designed to be replaceable and maintainable to meet the overall 40-year operating life of
the facility.: [Section C.7(a)(l), WTP Contract] [Sections 11.1.1, 11.7.4, 11.8.3, 15.3.1, BOD][Sections 5.6.2,
5.6.5, PDSA - HLW Facility] [Safety Criterion 4.4-1, 4.4-3 Appendix H - Sections 3.8, 4.0, SRD,][Sections 14.1,
14.2, ORD].

Basis Discussion: Equipment and material selection is based on proven performance, value engineering
principles, and fit-for-function principles. The selection of equipment and materials is further addressed in detail
as the design progresses. Equipment design needs to consider the routine environmental exposures under normal
operations for non-safety equipment; safety and post-accident monitoring (PAM) equipment also consider
abnormal and emergency exposures-this minimizes the need for equipment maintenance, exposure, and
radiological waste generation in radiological areas.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

The "~qualified" design life verification for safety and Dsg iefrsft n A qimn
R EG PAM SSCs is to be verified through review of equipment Deig e foraenty ndA equipment

design as documented in equipment qualification qualification package.
______________packages (EQP).__________________
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Verif. Verif.
Method By Plan Notes/Comments

Review design to verify design life of non-replaceable,
non-maintainable SSCs is documented in procurement

R ENG documents and supported by supplier certificates of May be documented in an
conformance or verify SSCs have been designed to be evaluation/assessment
replaceable and maintainable to meet the overall 40-year

_____operating life of the facility. ___________________

3.4.1.2.2 Materials of Construction and Erosion/Corrosion Design Parameters

Requirement: The HFP/HCP system shall be designed to include allowance for erosion/corrosion and use
materials of construction , including wear resistant coatings in accordance with: [Safety Criterion 4.2-3,
Appendix H Section 4.0, SRD] [Appendix C.2.3.1 and Sections 6.1, 11.4.1, 11.8.3, 11.8.3.1, 14.10.1, 16.4.1.4,
16.4.2.8, BOD] [Sections 9.1, 20.0, ORD].

Basis Discussion: The allowance for erosion/corrosion and applicable materials of construction are limited to
those components that come into contact with the process fluids and that are required to maintain
con finement/containment of those process fluids. Materials of construction that can withstand the
erosive/corrosive low-activity waste effluents and chemicals are selected. The materials for the HFP system
equipment and components should be selected based on the stream data presented in the process corrosion data
sheet report. If vessel washing via internal spray mechanisms is needed to prevent or minimize corrosion, the
operational limitations shall be identified in the vessel corrosion evaluation. Refer to Tables A-14, B-4, B-5,
245 90-WTP-DB-PET-09-00 1, Process Inputs Basis of Design rPIBoD]); and 24590-WTP-M4C-VI 11T-00024,
WTP Process Flowsheet Mass & Energy Balance Analysis for Input to Material Selection Assessments, for the
fluid characteristics of the process streams.

The HFP/HCP system streams are accounted for in the erosion and corrosion analyses and are fabricated with
materials of construction that can withstand the radioactive, thermal, and erosive/corrosive environment caused by
the material. Design and verification is expected to be to the most recent issued revisions of the listed corrosion
evaluations. If vessel washing via internal spray mechanisms is needed to prevent or minimize corrosion, the
operational limitations are identified in the vessel corrosion evaluation.

Details of the allowed materials corrosion allowances can be found in:
- 24590-HLW-NI D-HFP-00002, HFP-PMP-00007 and HFP-PMP-0OO] 7 HL W - Melter 1 and 2 Feed

Vessel Sample - Recirc Pump

- 24590-HLW-NI D-HFP-00003, HFP- VSL-00001 and HFP- VSL-00005 HL W - HLL WMelter]I and 2 Feed
Preparation Vessel

- 245 90-HL W-NI1D-HFP-00004, HFP- VSL-00002 and HFP- VSL-00006 HL W- Melter]I and 2 Feed
Vessel

[ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis/inspection of materials used in the
HFP/HCP system which are in contact with, and are

AJI ENG required to maintain confinement or containment of, the
process fluids to verify that they are acceptable for use in
the operating environment and have adequate erosion
and corrosion allowances.

Review design components used in the HFP/HCP system

R ENG which are in contact with, and are required to maintain
R ENG confinement or containment of, the process fluids for

concurrence with analysis.

3.4.1.2.3 Room Environment Conditions for Safety SSCs

Requirement: The safety equipment in the HLW HFP/HCP system credited with a safety function(s) and post-
accident monitoring instruments (24590-HLW-RPT-ENS-12-002, HLW Preliminary Post Accident Monitoring
Report) shall be designed and qualified to perform their safety functions as intended in the environment
conditions associated with the events for which they are intended to respond, inclusive of aging effects throughout
their qualified life. [Safety Criterion 4.4-1, 4.3-4, SRD] [Section 11.7.3, BOD].

Basis Discussion: Safety SSCs designated as Safety Class (SC) and Safety Significant (SS) are designed and
qualified to function as intended in the room environment conditions associated with the events for which they are
intended to respond. The effects of aging on normal and abnormal functioning are considered in design and
qualification. Data Sheet 245 90-HLW-UOD-W1I6T-OOOO 1, HLW room environment datasheet, identifies
environment conditions for rooms that house safety SSCs.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Performn analysis or testing to verify the ability of the Document in EQP. See HLW Room

A/T ENG SSCs credited with a safety or PAM function to Environment Data Sheet (24590-HLW-
withstand specified environmental conditions for the UOD-W161-OOO1) for room
rooms in which they are installed, environmental conditions.

Reviw o deignto vrif coplince iththeHLW May be accomplished by EQP or separate
R ENG roenviondent t ve coplinewthte. L evaluation/assessment and supplier

romevrnetdtIhe odtos certificates of conformance.

3.4.1.2.4 Room Environment Conditions for Non-Safety SSCs

Requirement: Non-safety equipment/components shall be designed to operate and withstand the service
conditions per Table 12-1 in the BOD. [Table 12-I BOD] [Sections 11. 16, 16. 1, ORD].

Basis Discussion: Non-safety SSCs are designed to function as intended in the room environment conditions
associated with their location.

[ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R NG Review of design of non-safety, active SSCs to ensure May be documented in an
I EN compliance with BOD Table 12-1 conditions, asses sment/eval uati on report.

3.4.1.2.5 Nonmaintainable Soft or Nonmetallic Parts

Requirement: The system equipment and components shall be designed with no nonmaintainable soft or
nonmetallic parts in hard-to-reach areas that could be affected by the total integrated radiation dose including
gamma and beta. [Section 16.4. 1. 1, BOD1].

Basis Discussion: The HCP and HFP equipment and components are designed to withstand the internal beta
radiation of the applicable process streams (i.e., HLPO9, HFPO6, or HFPO3), and external gamma radiation (room)
dose.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

R ENG Review of Design to verify there are no hard-to-reach May be accomplished by EQP or separate
Isoft or nonmetallic parts. assessment.

3.4.1.2.6 Seismic Design

Requirement: The HCP and HFP system equipment, including PAM, shall be designed for seismic conditions in
accordance with Table 3-1: [Sections 3.4.2.1.1.5, 3.4.2.1.1.6, 4.3.7.1, 4.3.7.2, 4.3.7.3, 4.3.7.3.4, 4.3.8, 4.3.15,
4.4.7, 4.4.27 Appendix 4B3, PDSA - HLW Facility] [Appendix 3A, PDSA - PT Facility] [Sections 16.4.2.1,
16.4.2.8, BOD1] [Safety Criterion 4.1-3, 4.3-4, SRD].

Table 3-1 HCP and HFP Seismic Design Categories

Seismic
Description Category Reference

MFPVs SC1 Sections 3.4.2.1.1.5, 4.3.7. 1, PDSA - HLW
(HIFP-VSL-00001 /00005) SCI Facility and Section 16.4.2.1, BOD
MFVs SC-I Sections 3.4.2.1.1.5, 4.3.7. 1, PDSA - HLW
(H-FP-VSL-00002/00006) Facility and Section 16.4.2.1, BOD
Air amplifier system SC1 Sections 3.3.5.2.12, 4.3.7.2, PDSA - HLW
(HIFP-EJCT-00006/00007/00008/00009) SCI Facility

14IFP vessel overflow feature SC-I Sections 3.3.5.2.12, 4.3.7.3, PDSA - HLW
Facility

[HOLD] Hydrogen mitigation system (air sparging Sections 3.4.2.1.1.3, 3.4.2.1.1.5, 4.3.8, 4.3.8.4,
and purging) SC-I Appendix 4B3, PDSA - HLW Facility and

_______________________________________________Section 16.4.2.8, BOD
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Table 3-1 HCP and HFP Seismic Design Categories

Seismic
Description Category Reference

Piping (includes inline components, such as valves,
jumpers, and instrument lines) shall be seismic
category SC-Ill, except the following: Scin447 DA-HWFclt

* HCP double-walled (coaxial) transfer piping Scin447 DA-HWFclt
(inner pipe): seismic category SC-I C11 Exetos

" HCP double-walled (coaxial) transfer piping *C1 Exc es:A P acliy
(outer pipe): seismic category SC-Il * Section 4.3.15, PDSA - HLW Facility)

* GFR line outside the melter cave, up to and
including the isolation valve and the GFR air
purge line: seismic category SC-I

ADS pumps and discharge lines S-1 eto .. 7 DA-HWFclt
(IIFP-PMP-00001 00002, 0001400015) S-l eto .. 7 DA-HWFclt

Seismic
category

PAM instruments designations Safety Criterion 4.3-4, SRD
per PAM
report*

Safety instrument air supply lines, valves, and the ISA SC-I Section 4.3.8.4, PDSA - HLW Facility
check valves
*24590-HLW..RPT.ENS.12-002, HL W Preliminary Post Accident Monitoring Report

Basis Discussion: Section 2.4.12 of 24590-WTP-PSAR-ESH-0 1-002-01, Preliminary Documented Safety
Analysis to Support Construction Authorization; Genera/ Information (PDSA - General) states the following:
"All components and parts of the equipment that provide or contribute to the safety functions and accident
monitoring functions, including equipment supports and anchorage, shall be qualified accordingly." This
qualification ensures SSCs meet the designated seismic design requirements. Document 24590-WTP-SRD-ESH-
0 1-00 1-02, Safety Requirements Document Volume II (SRD), Safety Criterion 4.1-3 details the equivalence of the
WTP seismic category to the seismic performance category of DOE-STD- 1020-94, Natural Phenomena Hazards
Design and Evaluation Criteria for Department of Energy Facilities. The SRD also states that SSCs designated
as safety SSCs are to be designed to withstand the effects of NPH events (e.g., earthquakes, wind, and floods)
without the loss of capability to perform specified safety functions. HFP vessel sparger design is on "[HOLD]"
due to differences between 245 90-HLW-PL-ENS- 13 -0001l, Safety Design Strategy for the High-Level Waste
Facility (SDS), and the PDSA - HLW Facility and the resolution is expected to eliminate sparging.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

A/T ENG! Analysis or testing performed on safety SSCs to verify This is expected to be documented in the
SUP capability to withstand seismic event. EQPs.

Review of design to verify conformance to the results of EQP is issued and verified to align with
the analysis requirements and to verify that the safety tePS/S.Rve sepce ob

R ENG function, as established in the preliminary documented jtheffr D e/Dtweew eisn aepctead eQ
safe ty analysis (PDSA) is correctly reflected in the jonufotbtwepeinagnyadE
equipment -qualification documents. gop
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3.4.1.2.7 Durability of Equipment Subject to Decontamination

Requirement: The HCP and HFP equipment subject to decontamination agents such as frozen C02,
Demineralized water, steam, and nitric acid, shall be capable of withstanding this process without any reduction
of functionality through degradation of the electrical, mechanical, or any other components involved. [Sections
9.1, 20.0, ORD] [Section 11.8.3. 1, BOD]

Basis discussion: Equipment operating in a contaminated environment is monitored and, if necessary,
decontaminated before maintenance. The specifications must convey that the equipment design accounts for these
processes.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to determine which SSCs within the
A ENG HFP/HCP system are subject to decontamination.

Review design and vendor data to verify compliance with
R ENG requirement to withstand decontamination without degradation to

functionality. ___________

3.4.2 Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements

The WTP dangerous waste permit requirements for leak detection on the HCP transfer line from the PT Facility
are included in the HLP SDD. The HCP and HFP systems sump leak detection requirements are included in
HLW RLD SDD.

3.4.2.1 Safety Designations

Requirement: SSCs shall be designated as safety SSCs in accordance with Table 3-2 : [Safety Criterion 4.1-2,
4.1-3, 4.4-1, SRD] [Sections 3.4.1.1.5, 3.4.1.2.5, 3.4.1.7.2.5, 3.4.1.7.3.5, 4.3.7.1, 4.3.7.2, 4.3.7.3, 4.3.8, 4.3.15,
4.3.31, 4.4.4, 4.4.7, 4.4.16, 4.4.16.3, 4.4.23, 4.4.27.3, 4.4.30.3 PDSA - HLW Facility] [Section 16.4.2.8, BOD].

Note: Safety instruments are addressed separately in Section 3.10.3. 1.

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 26 Ref: 24590-WVTP-3DP-GQ4B-00093



> S 0
0 a C)

Poo .U CL

u 0o

V), 0- ;Y

U.,

'N3uE L n

0 0 UG0

03

I-U-

L.
CU-

00

.x C> C) &I
u~ oC) -o 4

I u c 2n0 0
o ~ > C .P., o s

E.C2 > .1 0

>0 W) =~ 0 3 0*~

0 >.
003

00.>
.0n .000 .00 =0 0-0o

CU~C C4..0 0.

0~ ~ ~ >1 0Ot > V -

cz C

>N

>0

C1

04

Cc4

C 0D

-w 00

CL 0

E
0 0Y

W 0> 0 U,



44)

~ ClD
0 r~

U.' A)0 c c

zz u _z LIU'm

w Ul)

U.)

>1 0
(U Cz

W) v52
&-0C

v 0 4. 0 C1 C-)* >

0 60

0- 00 0 -I&( r

MI. CA~ V) > 0 : >~ -

L- 
0 -

a 14 16 0_ -

-0 C10 -t o C4_ CO' '

14o 
0z14

C4- C)

m 0. LCC3Ac a

0) > a 0
4 - "d c ) I

IC0 -0 
a)

CAC 0 C) 0 C
U- C' C)

In > 0

0j CA

Lnn U U~~
>. bb >

(U ) 2 v"



0
>S 0C

IM-
O4D)

X 0

'a 0

IL__ _

Cow

CL0

L.

t.

cz
LL C,3O1

>%M I
-W 0 4

(: = .C .

ot

U UU
0n

c~1- c4
C~U~ C)

C,, 04

.Ul~co

4) >

0 ~ ~0
LUo 0 -011

E V- c)E :

: e v
EV m A

oj~

00



>- S

U) U) I
VA u MY

COD 0)

u 1E m u,
N0 Z mz z

OC 4W-

U.)

L I.M

0

IL 0 00

cU.

r- r r. 00

>, = 0 7

CC'

co~ u 5~
Q)- S.-.

Ln~ : -- 0

-o r-co Cs 2

o " 4.N 2 .. 77..0

ocis.0~ ct.o Sz - m~ C)

ct v ~ ccq

I..
cz*0

s3 r- r

~ 0-.0

*"1 p. 4

0 n ct 00u

-~1-z

0- 03-

0 0 +=
00 u -u (Nu

q c O >



24590-HLW-3ZD-HFP-OOO1, Rev 0
HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Basis Discussion: To ensure safety SSCs meet the design functions, Safety Criterion 4.4-1 of the SRD states:
"Safety structures, systems, and components designated as SC and SS shall be designed and qualified to function
as intended in the environments associated with the events for which they are intended to respond." The portions
of this requirement on hold are the Glass former feed line isolation valve, Hydrogen mitigation system (air
sparging), and the MFPV high liquid level feed diversion valve interlock. The sparger design is on "[HOLD]"
due to differences between 245 90-HLW-PL-ENS- 13-0001, Safety Design Strategy for the High-Level Waste
Facility (SDS), and the PDSA - HLW Facility and the resolution is expected to eliminate sparging. The MFPV
high liquid level interlock is on hold due to differences between the SDS and PDSA for how the interlock is
actuated. Also, the glass former feed line isolation valve interlock designation requirement is on [HOLD] due to
designation as both SC and SS but not meeting single failure criteria (see Sections 3.10.2. 1.1 and 3.10.2.2.2).
Designation of the GFR isolation valve as SC is not required to protect the facility worker.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

EQP is issued and verified to align with

R ENG Review of design to verify safety designations as the PDSAIDSA. Review is expected to be
identified in the equipment qualification datasheet. joint effort between design agency and EQ

_____________ _____________________________________group.

3.4.3 System Interface Requirements

Requirements associated with specific system interfaces are discussed in the subsequent requirement sections
titled "System Interface Requirements." The HCP and HFP system interfaces are listed in Table 3-3.

Table 3-3 HCP and HFP System Interfaces

System
Locator System Name Nature of Interface

ASX utosmplig SytemASX-SMPLR-00029 and ASX-SMPLR-00042 receive samples from
ASX utosmplig SytemMFPVs to characterize the batch waste.

Provides ventilation of the melter cave to remove headspace gas
C5V C5 Ventilation System vented by the HFP vessel air amplifiers or overflow features when the

HOP/P\JV is unavailable.

Supplies demnineralized water via ASX and PWD to MFPVs and
DIW Demnineralized Water System MFVs for D&D washdowns and concentrate dilution, to flush transfer

lines and spargers, to prime sample/transfer, and to flush ADS pumps.

GFR Glass Formers Reagent System GFR-TK-00025 and GFR-TK-0003 1 supply glass formers to MFPVs.

HCP HLW Concentrate Receipt Process Supplies HLW concentrate to MFPVs from PT HLP.
System

HFP HLW Melter Feed Process System Receives feed concentrate from HCP.

HP HLW Lag Storage and Feed HLP-VSL-00028 supplies HLW concentrate to MFPVs via PT HLP
HP Blending Process System and HCP transfer piping.

HMP LW eltr Prces Sytem HMP-MLTR-00001 and HMP-MLTR-00002 receive melter feed from
HMP LW eltr Prces Sytem MFVs.

HOP HLW Primary Offgas System Negative headspace pressure is maintained in the HFP vessels by the

PVV and HOP systems.
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Table 3-3 HCP and HFP System Interfaces

System
Locator System Name Nature of Interface

HPS High Pressure Steam System Supplies steam to the steam ejectors in the HFP vessels.

HLW elte Cav SuportProvides mechanical handling components used to remotely remove
HSH Haln MeltemaeSupr and replace all maintainable or replaceable HFP equipment and

Handlng Sstemcomponents within the melter caves.

The safety ISA provides air for vessel sparging/purging, GFR line
purging, air supply to the air amplifiers (when activated), as well as
motive force to operate pneumatically operated safety valves. (These

ISA! functions may be supported by non-safety ISA but must transition to
Safety ISA Instrument Service Air System safety ISA upon loss of the non-safety source)

The non-safety ISA supplies instrument air to non-safety HFP
instruments, control valves, and ADS pumps.

LVE Low Voltage Electrical System Supplies electrical power to the HFP equipment and instruments.

NAR Nitric Acid Reagent System Supplies nitric acid reagent for decontamination activities.

Provides operational monitoring and control of the process and
PCJ Process Control System equipment. Components without SC/SS functions are controlled from

the PCJ.

PCW Plant Cooling Water System Supplies cooling water to the HFP vessel cooling jackets.

PPJ Programmable Protection System Provides automatic safety control functions.

Procss Vsse Ven Exhust Vessel vent header receives vents from MFPVs and MFVs. Negative
PVV ProssesslVnmxas headspace pressure is maintained in the HFP vessels by the PVV and

SystemHOP systems.

Supplies demineralized water to HFP vessels for washdowns,
PWD lan Was an Diposa Sytem concentrate dilution, to prime sample/transfer pumps. The PT
PWD lan Was an Diposa Sytem Facility's PWD-VSL-00043 receives flush water from the HEW

concentrate transfer line from PT IILP to MFPV.

RID Radioactive Liquid Waste RLD-VSL-00008 receives D&D washdowns MFPVs and MFVs.Disposal System ____________________________

Supplies emergency back-up power for Safety SSCs requiring
UE Uninterruptible Power Electrical electrical power. This includes the feed transfer diversion interlock
PE System and the PPJ control functions for air amplification and hydrogen

mitigation.

3.4.4 Other Technical, Specialty, Operations and Maintenance Requirements

3.4.4.1 Remotely Maintainable or Replaceable Equipment and Components

Requirement: The HFP maintainable or replaceable equipment and components shall be designed with remote
handling features capable of being removed and re-installed via interface with the HLW melter cave support
handling system (HSH), as shown in Table 3-4. [Sections 5.2, 6.2, 8.1.3, 9.1, 14.1, 14.2, 14.10, ORD][Sections
6.7, 8.1.2, 9.12, 9.4.2, 11.3.2, 11.3.2.3, 11.4.1, 11.4.4, 11.5.1, 11.7.4 11.8.3.1, 12.6.3, BOD].
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Table 3-4 Remotely Maintainable or Replaceable Equipment and Components

Equipment/Component Description Remotely Removable and Replaceable
MFPVs Yes

MFVs Yes

Mechanical Agitators Yes

Sample/Transfer Pumps Yes

ADS Pumps Yes

Demnisters Yes

Air Amplifiers Yes

Steam Ejectors Yes

Overflow Feature/Flapper Valves Yes

Jumpers (Mechanical, Instrument Air, and Electrical) Yes

Inline Components (valves/instruments) Yes *
*This may be accomplished by removing and replacing the jumper section including the inline component (valve/instrument).

Basis Discussion: Remote maintenance operations generally are to be performed in the designated maintenance
area. In-cave equipment disassembly, removal to maintenance area, and/or replacement is accomplished by local
remote handling equipment or by remote handling equipment in dedicated maintenance areas or caves. In
general, process systems and equipment within cells or caves that could fail during operations are designed for
safe recovery, replacement, or redundancy. Remote handling features help to facilitate interfacing with
equipment or components when using remote handling equipment such as in-cave cranes, power manipulators, or
master-slave manipulators.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

May be documented in an
assessment/evaluation.

R ENG Review of design using a software program to verify
that all replaceable components are remotable. Rcmeduigasfwr rga

such as "IGrip" (or similar).

Demonstrate remotability in accordance with 24590-
T SU/COM WTP-PL-RACT-RT-0001, WTP Rernotability Physical demonstration

Verification Plan.

3.4.4.2 Redundancy

Requirement: The system design shall incorporate redundant waste transfer capability necessary to achieve the
throughput glass production rate. The HFP design shall include a coaxial cross-connection between the two
melter trains that allows contents from the MFPV or MFV in one melter train to be transferred to the
corresponding vessel in the other melter train. [Sections 6.3.3, 11.3.2, 11.4.2, BOD] [Section 14.3,
ORD] [Sections 4.3.31, 4.4.7.2, PDSA- HLW Facility] (F.l1).
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Blasis Discussion: This requirement is decomposed from the BOD and ORD requirements to provide
redundancy. The HFP/HCP piping has been designed to incorporate redundancy for process flows. The
implementation of a melter feed cross-connection allows additional flexibility and supports a feed-forward
strategy (refer to Section 4.1 .1, 245 90-HLW-TB-ENG- 13-0002, Engineering Design Decision for HL W HFP). In
general, process systems and equipment within cells or caves that could fail during operations are designed for
safe recovery, replacement, or redundancy. The need for redundancy has been evaluated in the basis of
performing a failure modes, effects, and criticality analysis. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review of the design to verify the capability exists to
R ENG transfer HFP vessel contents between the respective

MFPVs and MFVs in both melter trains.

3.4.4.3 Redundant Waste Transfer Supply and Flush

Requirement: The design shall provide an alternate flush method from the HLW Facility to the PT Facility to
support a single PT to HLW waste transfer line configuration. [Sections 6.2.1, 11.3.2, 11.4.2, BOD] [Sections
14.3, 20.0, ORD] (13.l1).

Basis Discussion: During normal operations, each MFPV has 2 dedicated lines which permnit transfer of
concentrated waste from the PT facility to the HLW MFPVs through 1 of the 2 dedicated transfer lines. Following
a normal transfer, a flush is sent, from the PT facility, into the MFPV through the same dedicated transfer line.
Following a valve reconfiguration, additional flushing from PT is directed towards the HLW facility through the
first transfer line but recirculates back to PT through the second dedicated transfer line. The second dedicated
transfer line is primarily used for flush return to the PT facility.

In the event that the first dedicated transfer line is lost (plugging or other failure mode) the secondary transfer line
is reconfigured to transfer waste from the PT facility to the MFPV. Following waste transfer, only initial flushes
may enter the MFPV due to batch volume constraints. As directed by this requirement, remaining flushes will be
directed from the HLW facility back to the PT facility since the normal recirculating flush capability will be lost.

Flushing controls of the transfer line will help to remove waste and prevent plugging (refer to Section 4.1.4 of
24590-HLW-TB3-ENG- 13-0002 and Section 4.10.3 of 24590-HLW-ES-ENG- 13-003, Risk Reduction Study for
the High Level Waste (HL W) Facility: Failure Modes, Effects, and Criticality Analysis (FMECA), In-Service
Inspection (151), and Plugging).

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Review of the design to verify redundant transfer
R ENG capability of HLW concentrate from the PT Facility

HLP to the HLW MFPV.

Review of the design to verify the capability to flush
R ENG the HLW concentrate transfer lines from the HLW
R ENG Facility to the PT Facility, using water from the HLW

_______ _________ Facility.
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Verif.
Method Verif. By Plan Notes/Comments

Demonstrate the capability to flush the HLW
T SU/COM concentrate transfer lines from the HLW Facility to the

PT Facility, using water from the HLW Facility. ___________________

3.4.4.4 Prevent Out-of-Specification Batch Transfers to RILD System

Requirement: The piping design shall include provisions to prevent out-of-specification batch transfers from the
I-FP vessels to the RLD system. Transfers from the HFP vessels to the RLD system shall only be permitted for
vessel decommissioning purposes and normal vessel washings shall be processed forward to the melters using a
feed forward strategy. [Section 7. 1, ORD] (H.l1).

Basis Discussion: The HFP design will accommodate a feed-forward operational strategy and include design
features to impede transfers of hydrogen generating waste to the RLD system. Section 5.6.35 of 24590-WTP-
PSAR-ESH-01 -002-04, Preliminary Documented Safety Analysis to Support Construction Authorization; HLW
Specific Information (PDSA - HLW Facility) states the following: "Steam supply to the HFP vessel steam
ejectors is isolated (i.e. welded end connections) so that there is no connection between there ejectors and the
steam supply." The design no longer allows transferring out-of-specification batches from the HFP vessels to the
RLD during plant operations to remove a non-Newtonian hydrogen generation source to the RLD. The steam
ejector and jumpers are only to be installed after decontaminating the HFP vessels, which requires the ability to
minimize the residual heel volume and transfer the rinse/flush liquid to the RLD. In addition, removal of the
normal transfer path of HFP streams to RLD (and back to PT) required by section 7.1 of the ORD has been
evaluated as acceptable in accordance with exemption 245 90-WTP-ORDX-OP- 15-0037. The ORD exemption
was documented as required by CR 24590-WTP-GCA-MGT-15-0 1057. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review of the design to verify that the steam ejector and
R ENG jumpers, used to support transfers from the HFP vessels
R ENG to the RLD, are not normally installed and include a

welded end connections.

Review of the design to verify out-of-specification waste
R ENG may be processed by the melters utilizing a feed-forward

________ ______ operational strategy.

3.4.4.5 Startup Testing and Commissioning

Requirement: The system design shall accommodate provisions, as necessary, to support startup and
commissioning testing as identified in Appendix A. [Section 11.4.7, 11.5.1, BOD][Section 9.1, ORD].

Basis Discussion: Additional nozzles, branch lines, removable spools or other provisions needed to support
identified testing are to be accommodated in the design, as jointly determined by the design agency, Startup and
Commissioning during the design development and review process, with consideration given to the tests and
demonstration activities required for requirement verification specified in Appendix A. This may include, but is
not limited to, provisions to support the introduction or removal of fluids, gases, reagents or simulants; or the
availability of special test ports, sampling ports, or temporary instruments or instrument lines.

[ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis of the HLW HFP/HCP system to May be documented in an

A ENG determine the provisions needed to support assessment/evaluation. Startup and
tests/demonstrations to be performed during startup and Commissioning to participate in the

_______commissioning. assessment.

Review design to verify provisions in the design account May be documented in an
R EN fortests/demonstrations to be performed during startup assessment/evaluation report. Startup and

aNG fo msioig Commissioning to participate in the
an comsioig assessment.

3.4.4.6 MFPV Sump Transfer Route

Requirement: [HOLD] The HFP system design shall incorporate features to receive and reprocess recovered
spilled material from sumps HOP-SUMP-00003/00008, HPH-SUMP-00003/00004, HCP-SUMP-0000 1, HSH-
SUMP-00003/00007, and HFP-SUMP-00002/00005. (A. 1, A. 1. 1).

Basis Discussion: The sump transfer route was developed due to concerns with Non-Newtonian waste entering
the RLD system and accumulation of hydrogen gases which could cause a hydrogen explosion. PDSA- HLW
Facility Section 3.3.3.6. 1, RLD Hazards Analysis, states "sump transfer route- prevents an H2 explosion in the
RLD-VSL-00008 by removing all routes of adding non-Newtonian waste." As such, the HFP vessel sumps were
re-routed from RLD to the MFPVs. This requirement and design associated with sump transfers into the HFP
process stream are on [HOLD] pending PDSA incorporation of section 4 requirements to prevent high solids
waste in sumps from being sent to the RLD system. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify the capability exists to transfer
recovered spilled material from the sumps HOP-SUJMP- May be documented in an

R ENG 00003/00008, HIPH-SUMP-00003/00004, HCP-SUMP- assessment/evaluation.
00001, HSH-SUTMP-00003/00007, and HFP-SUMP-
00002/00005.

3.4.4.7 Equipment Tolerances

Requirement: Systems and equipment requiring remote installation and maintenance shall have tolerances
specified in their design and be as-built with sufficient precision to provide for the ability to remotely install,
connect, disconnect, and reconnect all replaceable components. [Section 14. 10, ORD].

Basis Discussion: As-builts of remote equipment and permanent plant interfaces for the remote equipment
provide the ability to remotely install, connect, disconnect, and reconnect all replaceable components.
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Verification: Verification is expected to be achieved through:

Verif. Verif.
Method By Plan Notes/Comments

Review supplier fabrication and installation drawings to verify Accomplished during
R ENG compliance with dimensions and tolerances specified in the review of submitted G-

purchase order 321-E documents

Inspct quimen toveriy dmenion coformto he rovded This is expected to be
I SQR aspecit equimnts (wtheify desise ornfomeosheprvie accomplished via the

asbitdaigIwti etbihdtlrne) MAP.
Take as-built measurements of installed equipment and verify Reodieqpmn

I CON compliance with dimensions and tolerances specified in supplier insectrdion ecord.en

______ I_____ installation drawings and manuals iseto eod

3.5 Vessel Requirements

3.5.1 Mission and Functional / Performance Requirements (Including States/Modes)

3.5.1.1 Vessel Design and Operating Conditions

3.5.1.1.1 Size (Batch Volume Capacity)

Requirement: The HFP vessels shall each be designed for a minimum batch volume to support 100% capacity
melter throughput for glass production of 3.75 metric tons of glass (MTG)/day/melter (total of 7.5 MTG per day).
The stated vessel maximum capacities in the Dangerous Waste Permit shall be aligned with the maximum
capacities of the procured vessels. [Section 6.3.3, BOD] [Section C.7(b)(3), No. DE-AC27-01RV14136] [ Section
C.6 - Standard 3: (c)(4), No. DE-AC27-01IRV 14136](A. 1, A.2, M.1.1).

Basis Discussion: The design throughput (processing) capabilities for the HCP and HFP systems are defined in
Section 6.3.3 of the BOD. Software models are used to validate the design throughput capacity is met by the
designed systems, inclusive of treatment processes, individual system and component capabilities, and equipment
reliability and maintainability inputs. The HFP is designed to accommodate the receipt and treatment of specific
waste volumes, using batch processing capabilities, to meet the design throughput requirements. The throughput
rates are a function of the feed characteristics in a given batch volume. Batch volume and nominal transfer rate
are used as inputs in the overall throughput analysis to ensure HCP and HFP systems operations are designed to
support the 100 % capacity melter throughput for glass production of 3.75 metric tons of glass (MTG)/day/melter
(total of 7.5 MTG per day), as stipulated in the WTP Contract. As stated in the BOD, the 5,500 gallon HFP vessel
design batch volume is a key design feature assumed in modeling and ORP concurrence is required before the
capability can be reduced in design.

The maximum batch volume of 5500 gal will allow for at least 300 gal of reserve volume for adjusting the batch
composition using additional glass formers (up to 3800 pounds) (refer to Section 8.1 of 24590-HLW-ES-PR-04-
000 1, HL W Melter Feed and Feed Preparation Vessel Utilization and Time Cycle Evaluation). The vessel sizing
calculation is required per WTP Contract, Section C - Standard 3: (c)(4), which states, "Calculations for
Equipment Sizing: The calculation and technical basis for the capacity of major vessels, equipment, and piping
shall be provided."
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis of the HFP vessels to determine the
A ENG minimum batch volume required to satisfy facility

throughput.

R ENG Review of design to verify conformance to the results of
R ENG ~the analysis.__________________

R ENG Review design to verify vessel maximum capacities Verification must preceded receipt of

L Iconform to the stated values in the permit. waste.

3.5.1.1.2 Temperature

Requirement: The HFP vessel design shall provide the capability to maintain the process fluid temperature
between the vessel upper and lower design temperature limit and/or upper temperature limit established to
preclude cavitation in the sample/transfer pumps. [Sections 6.1, 6.4, BOD1](M. 1.1).

Basis Discussion: The HFP vessels are cooled to achieve required processing conditions by removing heat
generated from the radioactive decay of the vessel contents and mechanical agitator shaft work. Section 6.4 of the
BOD states the secondary cooling loop is provided to equipment in contact with radioactive material.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to determine the upper and lower
A ENG design temperature limit for the vessels inclusive of any
A ENG temperature limit to preclude cavitation of the

sample/transfer pumps.

Perform an analysis to document that the combined
A ENG HFP/PCW design is capable of maintaining the required

temperature range.____________________

Review of HFP vessel design, including interface with
R ENG PCW system, to verify conformance to the results of the

analysis.

3.5.1.1.3 Pressure

Requirement: The HFP vessels shall be designed to at least the maximum negative pressure generated by the
HLW melter offgas treatment process system (HOP). (M. 1. 1).

Basis Discussion: The HFP vessels are designed to withstand the maximum negative pressure vacuum created by
the HLW HOP booster and stack fans. The HFP vessels are designed to withstand the maximum positive pressure
before the overflow feature opens. Note: Section 7.6 of calculation 24590-HLW-MVC-HFP-OOO0 Idetermined
the design operating pressure range to be between 1.6 in. water gauge and -151 in. water gauge.

[ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to determine the maximum negative Refer to ASME BPVC Section VIII,
A ENG pressure and verify the design can withstand at least that Division 1 calculation, documented in

pressure. DVR.

R ENG Review of design to verify conformance to the results of Documented in DVR.
the analysis.__________________

3.5.2 Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements

3.5.2.1 Vessel Overflow Feature Design

3.5.2.1.1 Unobstructed Flow Path

Requirement: Each HFP vessel shall include an overflow feature designed to provide an unobstructed escape
flow path for liquids or gases during abnormal operating conditions (e.g., loss of negative pressure or vessel
contents in excess of operational level limits). Overflowed liquid shall be directed towards the melter cave sump.
[Sections 3.3.5.1.11, 3.3.5.2.3, 4.3.7.3, 4.4.16.3, 5.6.2, PDSA - HLW Facility] [Section 6.7.5, BOD](C.1).

Basis Discussion: The HFP vessel overflow feature prevents excessive airflow into the vessel through the
engineered vessel overflow during normal operations, without preventing the vessel overflow from providing
required safety functions (Section 3.1.3, 24590-HLW-3P5-HFP-T0003, Engineering Specification for High Level
Waste Melter Feed System Demist'ers, Air Ejectors and Overflow Flapper Valves). The overflow feature is
designed to maintain the headspace volume in HFP vessels. The headspace volume in the HFP vessels is
maintained by designing the overflow feature to account for abnormal operating conditions, such as from operator
error or equipment malfunction, that result in positive pressure or vessel content levels in excess to normal
operations. The overflow feature provides a pathway for the vessel liquids and headspace atmospheres to exit the
HEP vessels. Contained within the overflow is an opening mechanism which opens upon differential pressure
across the disc to create the unobstructed path. This line is designed to prevent the buildup of material that could
cause blockages. The overflow feature directs liquid that overflows from the HFP vessels to the respective melter
cave sump and provides a backup exhaust path should the HOP and process vessel vent exhaust system (PVV)
fail.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review of HFP vessel design to verify incorporation of
R ENG an overflow feature which directs overflows towards a Documented in DVR.

Imelter cave sump.____________________

3.5.2.1.2 Operability

Requirement: The HEP vessel overflow feature shall be designed to prevent its opening mechanism from fully
sealing closed. [Sections 4.3.7.3, 5.6.2, PDSA - HLW Facility](C.l1).
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Basis Discussion: The overflow feature is to be designed to not fully close during normal operations to prevent
accumulation of solids around the overflow feature opening mechanism's sealing surfaces that could cause it to
adhere closed to the vessel. This could result in the overflow feature failing to open under abnormal operations.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review of HFP vessel design to verify the opening Dcmne nDR
R ENG ~mechanism of the overflow feature will not fully close. Dcmne nDR

3.5.2.1.3 Size

Requirement: The HFP vessel overflow feature design shall be sized to at least meet the maximum in-flow rate
at a bounding design rheology, while maintaining a minimum vapor headspace to allow for hydrogen dilution and
prevent liquid flooding into the vessel ventilation header. [Sections 3.3.5.1.11, 4.3.7.3, 4.4.16.3, 5.6.2, PDSA -

HLW Facility] [Section 6.7.5, BOD1](C. 1).

Basis Discussion: The overflow feature reduces the potential for a hydrogen explosion by ensuring an adequate
headspace volume to dilute hydrogen generated in the HFP vessels.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to verify the overflow feature is
sized to discharge the maximum inflow rate at the

A ENG bounding design rheology to maintain the minimum Documented in DVR.
vapor headspace to allow hydrogen dilution and prevent

______________liquid flooding into the vessel ventilation header.

R ENG Review of design to verify conformance to the analysis Documented in DVR.results.11

3.5.2.2 Waste Acceptance Impacting Qualification for MFPVs

Requirement: The MFPVs shall have an internal geometric configuration and baffle design in accordance with
the waste acceptance impacting (WAL) requirements. [Section 3.1, 4.1.2.2, LHLW Waste Form Compliance Plan
for the Hanford Tank Waste Treatment and Immobilization Plant] (A.2).

Basis Discussion: The internal geometric configuration is designed to increase the effectiveness of the agitator
mixing and provide homogenization of the waste. The HLW melter feed prep vessel's internal geometric
configuration and baffle design is deemed WA! (24590-HLW-WSF-ENG-07-005, WAI Screening of HFP Sample
Loop Flow Meter).

[ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Reviw o deignto eriy coforanc totheWAI Documented in completed 24590-HLW-
R ENG Rieiofa deietseiycofrac.t h WIQP-MSO09-0001, HL W HFP Feed

dimesioal equiemets.Preparation Vessels

3.5.2.3 Hydrogen Explosion

Requirement: The HFP vessels shall maintain integrity following a pressure front generated by an internal
hydrogen explosion. [Sections 4.3.7.1, 4.3.7.1.1, 4.3.7.1.3, PDSA - HLW Facility].

Basis Discussion: The functional requirement in Section 4.3.7.1 of the PDSA - HLW Facility states, "Vessels
maintain integrity following pressure front generated by a hydrogen explosion." This requirement has been
established due to the potential for hydrogen generation within the waste contents. In addition to this requirement,
the HFP vessels are designed with safety controls and design features to prevent accumulation of hydrogen in
excess of the lower flammability limit (LFL) thereby preventing a hydrogen explosion from occurring (reference
3.5.3.7. 1). They are also designed in accordance with ASME BPVC Section VIII, Division 1.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

A ENG Perform an analysis to document the HFP vessels Dcmne nDRA EG maintain integrity after a hydrogen explosion. Documented_______in________

R ENG IReview of design for conformance to the analysis results. Documented in DVR.

3.5.3 System Interface Requirements

3.5.3.1 PT Facility HLP - Receive HLW Concentrate

Requirement: [HOLD] The MFPVs shall interface with the HCP transfer line to receive HLW concentrate from
the PT Facility HLP at a minimum required transfer rate to support 100% capacity melter throughput for glass
production of 3.75 metric tons of glass (MTG)/day/melter (total of 7.5 MTG per day). [Section 6.3. 1, BOD]
[Sections 4.4.7, 4.4.7.2, PDSA - HLW Facility] [Section C.7(b)(3), No. DE-AC27-01IRV 14136] (A.l1).

Basis Discussion: The design throughput (processing) capabilities for the HLP, HCP and HFP systems are
defined in Section 6.1.3 and 6.3.3 of the BOD. Software models are used to validate the design throughput
capacity is met by the designed systems, inclusive of treatment processes, individual system and component
capabilities, and equipment reliability and maintainability inputs. The HFP is designed to accommodate the
receipt and treatment of specific waste volumes, using batch processing capabilities, to meet the design
throughput requirements. The throughput rates are a function of the feed characteristics in a given batch volume.
Batch volume and nominal transfer rate are used as inputs in the overall throughput analysis to ensure HCP and
HFP systems operations are designed to support the 100 % capacity melter throughput for glass production of
3.75 metric tons of glass (MTG)/day/melter (total of 7.5 MTG per day), as stipulated in the WTP Contract. As
stated in the BOD, the PT facility transfer rate to the HLW HCP piping is considered a key design feature
assumed in modeling and ORP concurrence is required before the capability can be reduced in design.

The HCP transfer line provides the interface between the PT Facility and HLW Facility to support the glass
throughput production. Minimum transfer rate and line velocity values to support glass production and to
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preclude line plugging will be provided in the PT Facility HLP SDD. The HCP and HFP systems need to support
the HLP transfer rate. Section 6.3.1 of the BOD includes a nominal transfer rate of 55 gpm, but Section 7.1 of
calculation 245 90-PTF-MPC-HLP-OO 16, Pump and Line Sizing Calculation for Pumps HLP-PMP-00001 9A/B
determined the minimum transfer rate to be 56 gpm. This requirement and design associated with receiving waste
from PT (HCP piping) are on "[HOLD]" until the BOD is updated to reflect the bounding minimum required
transfer rate.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to determine the transfer rate of
A ENG concentrate the HCP and HFP systems must receive from

the PT facility to support HLW facility throughput.

Review design to verify the HCP transfer line provides a
R ENG connection between the PT Facility HLP and the HLW

Facility MFP Vs.

Review the PCJ design to verify the existence of a
R ENG control scheme that allows HLW concentrate transfer

from the PT Facility HLP to the MFPV.

3.5.3.2 Glass Former Reagent System - Glass Formers

Requirement: The HFP system shall interface with the GFR system to receive gravity flow of glass formers into
the MFPV. [Section 6.1.3, BOD] [Sections 2.2, 3.2, 4. 1, IHLW Waste Form Compliance Plan for WTP](A.4).

Basis Discussion: Proper proportions of various glass formers will be prepared, mixed, moistened, added to the
HLW concentrate, and mixed to prepare HLW feed material.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review of design to verify the MFPV interfaces with
R ENG GFR to receive the glass formers.

Review the PCJ design to verify the existence of a
R ENG control scheme that allows transfer of glass formers from

I ,the GFR blend vessel.

3.5.3.3 Melter Feed Preparation Vessel - Transfer to Melter Feed Vessel

Requirement: The MFPVs shall interface with the MFVs to transfer the mixed and compliant melter feed batch
for staging prior to glass production. [Sections 2.2, 3.1, 3.2, IHLW Waste Form Compliance Plan for WTP](A.7,
A.8).

Basis Discussion: The MFPVs transfer sampled and approved waste to the MFVs for continuous transfer to the
melters.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review of design to verify the transfer line interfaces

R I N between the MFPV and MFfV to receive the melter feed.

3.5.3.4 Melter Feed Vessel - Transfer to Melter

Requirement: The MFVs shall interface with the HLW melters to transfer the mixed melter feed batch for glass
production. [Sections 2.2, 3.1, 3.2, IHLW Waste Form Compliance Plan for WTP](A.1O).

Basis Discussion: Waste within the MFVs is transferred by the ADS pumps to the melters.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review of design to verify the transfer line interfaces
R ENG between the MFVs and melters to receive the melter

feed.

3.5.3.5 Plant Wash and Disposal System - Vessel Wash Water

Requirement: The HFP vessels shall interface with the PWD to receive demineralized water, with or without
nitric acid, to wash and decontaminate the vessels and internals. [Sections 5.2, 14.1, 20. 0, ORD] (D. 1, D.2).

Basis Discussion: Internal decontamination by-products are processed forward to the melters using the feed-
forward strategy.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review of the design to verify the interface between the
R ENG PWD and NAR systems and HFP vessels to receive
R ENG demnineralized water and nitric acid for washing the

vessels.

3.5.3.6 Vessel Cooling

Requirement: The HFP vessel design shall be capable of being cooled and include any required system
interfaces. (K.l1, M. 1. 1).

Basis Discussion: The HFP vessels are cooled to remove heat generated by mixing and radioactive decay to
maintain temperatures within the ranges stipulated in requirement 3.5.1.1.2.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Performn an analysis to document the HFP vessels are
A ENG capable of being cooled and maintain temperature within

the ranges stipulated in requirement 3.5.1.1.2.

Perform an analysis to determine the water demand

A ENG required to satisfy HFP vessel cooling and determine if
A ENG the interfacing cooling system can supply the required

demand.

R ENG Review of design to verify conformance to the analysis
results.

3.5.3.7 Process Vessel Vent Exhaust and HLW Melter Offgas Treatment Process Systems -

Vessel Ventilation

3.5.3.7.1 Hydrogen Mitigation

Requirement: The HFP vessels shall interface with the PVV systems to remove hydrogen from the vessel
headspace during normal operations. [Sections 4.3.8.3.1, 4.3.8.3.2, PDSA - HLW Facility] [Section
111. 1O.E.9.c.xi., Dangerous Waste Portion of RCRA Permit] (J.l1).

Basis Discussion: The PVV and HOP systems reduce the potential for explosion by removing hydrogen from the
vessel headspace to below the LFL. DWP condition 111.l1O.E.5.l requires the H2 to be maintained below the LEL
which normally is slightly less stringent than the LFL.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to document the PVV system
A ENG capability to remove hydrogen from the vessel headspace

during normal operations.

Review of the system design to verify the interface with
R ENG the PVV system to remove hydrogen from the HIFP Documented in DVR.

I ,vessel headspace.____________________

3.5.3.8 High Pressure Steam - Steam Ejectors

Requirement: The HFP vessel design shall interface with the high pressure steam system (HPS) system to
receive steam for the steam ejectors to transfer the vessel washwater (up to 5% solids) to the RLD system. (H. I).

Basis Discussion: The steam ejectors provide a method to transfer vessel washings to support vessel
decontamination and decommissioning (D&D). The steam ejectors are physically separated from the HFP vessels
during normal operations to prevent transfer of non-Newtonian waste from entering the RLD system. Decision
paper 24590-HLW-TB-ENG-13-OO0l, Engineering Design Decision for RLD, identifies the proposed operational
restrictions to the transfer path between the HFP vessels and RLD except for vessel decommissioning. PDSA
Appendix 4B, Hydrogen Mitigation for hydrogen in Piping and Ancillary Vessels, states: "~steam ejectors in the
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J-LW HFP vessels are not used on a routine basis and are not installed until needed" and "ejectors will be
employed for final cleanup of vessels prior to replacement." The reduction in maintenance resulting from use of
ejectors versus pumps is an ALARA feature.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

A ENG P .erform an analysis to verify capability of the steam
ejectors to transfer washwater.

R ENG Review of design to verify incorporation of the
R I N analysis__________________

T SUCOM Demonstrate the steam ejectors can transfer washwater
T SU/COM from the HFIP vessels to the RLD (RLD-VSL-00008).__________________

3.5.3.9 Autosampling System - Recirculate HFP vessel contents for sampling

Requirement: Each HFP vessel design shall include a recirculation loop to the ASX system for sampling.
[Sections 3.1, 4.1, 6.4, IHLW Waste Form Compliance Plan for WTP] (A.3, A.6).

Basis Discussion: The HFP recirculation loop includes an ASX autosampler providing the capability to extract
samples for analysis from the HFP vessels. Samples are collected before and after the addition of glass formers in
the MFPV. A glass formulation algorithm will be used to calculate the required glass formning chemicals to be
added to the MFPV. There will not be routine sampling of the MFV but sampling capability will be provided.
The melter feed is transferred from the MFV to the melter where it is processed into glass and subsequently
poured into canisters. Requirement 3.4.1.1.3, Minimum Sampling Transfer Rate, includes a verification test to
verify the sample/transfer pumps are capable of providing a minimum transfer rate to the ASXK

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Review the design to verify the sample lines provide
R ENG the capability to recirculate sample fluid between the

I I ASX and each HFP vessel.

3.5.3.10 High-Level Waste Melter Feed Process System Vessels Receive Autosampling System
Enclosure Drain Lines

Requirement: [HOLD] The HFP vessel design shall interface with the ASX drain lines from the ASX enclosures
to receive overflowed liquid. (A.3.l1, AA6.1).

Basis Discussion: Autosamplers ASX-SMPLR-00029/0042 drain overflowed liquid back to the HFP vessels.
This requirement and the ASX autosampler drain line interface with the HFP system are on "[HOLD]" because
the hazards analysis and PDSA have not yet been updated with section 4 requirements to reflect the information
in the SDS. Section 3.3.3.6.1 of the PDSA - HLW Facility currently states that the ASX drain lines are routed to
vessel RLD-VSL-00008 however, the PDSA requires section 4 requirements for the ASX drain lines to drain to
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the MFPVs. The requirement reference will be updated to include the PDSA section reference after the PDSA is
updated to align with the SDS.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review the vessel design to verify the ASX enclosure
R ENG drain lines are connected to the I-FP vessels.

3.5.3.11 Plant Wash and Disposal System - Dilute vessel contents

Requirement: The HFP vessels shall interface with the PWD to receive demnineralized water for washing the
vessel internals and diluting the vessel contents. (D. 1.3, H. 1).

Basis Discussion: The HFP vessel contents are diluted with demnineralized water and cleaned prior to removal
using the steam ejectors for D&D or maintenance and replacement activities. Diluting the waste also enables the
steam ejectors to work more efficiently. Per Section 3 of calculation 24590-HLW-M6C-HFP-00002, HFP-
EJCTR-0000], -00002, -00004 and -00005 Steam Ejector Sizing Calculation the steam ejectors are only capable
of lifting a bounding/maximum solids percentage of 5% by weight. Decision paper 24590-HLW-TB-ENG-13-
000 1 requires operational restrictions to the transfer path between the HFP vessels and RLD except for vessel
decommissioning.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

R ENG Review of design to verify interface with the PWD to Documented in DVR.
I ,receive DIW for washing HFP vessel internals.

3.5.3.12 Instrument Service Air Purge to GFR Supply Line

Requirement: The MFPVs shall interface with the safety instrument service air system (ISA) to receive a
continuous air purge of the GFR supply line. [Sections 3.3.5.2.3, 4.3.23, 4.4.23, PDSA - HLW Facility](I.4).

Basis Discussion: The GER supply line is continually purged with a low airflow from the safety ISA to prevent
backflow of contamination from the MFPVs to the GFR during normal operation.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

R ENG Review of design to verify interface with the MFPV to Documented in DVR.
I ,receive Safety ISA purge to the GFR supply line.
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3.5.4 Other Technical, Specialty, Operations and Maintenance Requirements

3.5.4.1 Vessel Washing

Requirement: The HFP vessels shall be designed with internal spray mechanisms to perform vessel washing and
removal of contamination. [Sections 11.7.4, 16.4.8, BOD][Section 14.2, 20.0, ORD] (D.2, H.1).

Basis Discussion: The internal spray mechanisms used to wash the HFP vessels help to facilitate the removal of
contamination and prevent the buildup of solids on the vessel walls. The vessel washings are processed forward
to the melters during normal operations. The HFP vessels are to be cleaned prior to removal for D&D or
maintenance/replacement activities. The steam ejectors are only used to transfer vessel washwater to the RLD
prior to vessel decommissioning.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Perform an Analysis to verify the spray mechanisms
A ENG are capable of washing the vessel walls and internals.

Review of design to verify incorporation of internal
R ENG spray mechanisms are designed in accordance with

24590-WTP-GPG-M-0 13, Plant Wash System Design. __________________

3.5.4.2 Operator Reaction Time

Requirement: The HFP system shall have the capability to automatically transition from normal processing to a
safe state or idle mode during a casualty event without relying on operator manual action for at least 30 minutes
after the onset of a credible failure event. [Section 11. 10, ORD]

Basis Discussion: In the event that excess liquid accumulates in a vessel from a credible failure event (e.g. pump
doesn't turn off or is inoperable, plugged piping, etc.) provisions are provided to properly contain the liquid
without operator manual action for at least 30 minutes. The vessels are provided with high level limit switches
which are interlocked with pumps and other equipment. If the high level is reached, equipment is operated to
control the liquid level in the vessel. If these interlocks or equipment fail, overflow features are provided to route
the liquid to sumps.
[ALARA]

Verification: Verification is expected to be achieved through:

Verif. Verif.
Method By Plan Notes/Comments

Document in an
Review the HFP design to verify no manual operator action is evaluation/assessment.

R ENG required to contain contaminated liquid for 30 minutes after a Ops to participate in
credible failure event, and/or review the

I I Ievaluation/assessment.
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3.5.4.3 Pneumercator Plugging Prevention

Requirement: Purge air liquid level instrumentation (pneumercator) in process vessels shall be designed to
prevent plugging. There shall also be a mechanical (clean-out port) capability available for unplugging the
pneumercator tubes if a plug occurs and flushing is unsuccessful. [Section 11. 16, ORD]

Basis Discussion: The purge air liquid level instrumentation in process vessels design to prevent plugging is the
primary means to prevent plugging; the mechanical clean-out ports are an alternative means of plugging clean-
out.

Verification: Verification is expected to be achieved through:

Verif. Verif.
Method By Plan Notes/Comments

Performn an analysis to determine the required pressure to prevent
A ENG pneumercator plugging and identify the interfacing service air

source.

Design features such

R EG Review the HFP design to verify attributes exist to prevent as automatic bubbler
R NG plugging; including mechanical clean-out ports. flushes would satisfy

I I this requirement.

3.6 Piping Requirements

3.6.1 Mission and Functional / Performance Requirements (Including States/Modes)

3.6.1.1 Piping Design

3.6.1.1.1 Fully Welded Piping

Requirement: All in-cell process piping that is nonmaintainable shall be fully welded. [Sections 11.7.4,
16.4. 1. 1, BOD].

Basis Discussion: The in-cell piping in contact with the HLW concentrate provides containment of the process
fluid. Traps for contamination should be mitigated by fully welded pipe connections.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R NG Review the system design to verify adoption of fully Documented in DVR (although not safety,
I N welded nonmaintainable piping. hard-to-reach piping is included).

3.6.1.1.2 Siphon Prevention

Requirement: [HOLD] The piping design shall provide one barometric head of isolation on service piping lines
below the maximum liquid level of the associated vessels/tanks and piping features. The piping design for
spargers, sample/transfer pump priming lines, ADS pump lines, cooling jacket lines, steam ejectors, and bubblers
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shall meet this requirement. [Sections 3.3.5.2.8, 3.3.5.2.11, 3.3.5.6.4, 4.4.7, 4.4.23.3, 5.6.7, 5.6.14, 5.3.2.12,
5.6.34, PDSA - HLW Facility] [Section 7. 1, ORD].

Basis Discussion: One barometric head of isolation on service piping lines prevents contamination spread up
these utility or process lines (accomplished by 34 ft of vertical pipe or piping to a destination open to air, and the
piping/destination is always above the liquid level in the vessel). This requirement and HFP vessel sparge tube
design are on "[HOLD]" due to the differences between the SDS and the PDSA - HLW Facility and the
resolution is expected to eliminate sparging. The PDSA references utilization of a sparge tube design to for
hydrogen mitigation while the SDS offers multiple hydrogen mitigation options; not including air sparging. This
hold only applies to sparging; other utilities described within the requirement are not on hold.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to verify that one barometric head of
isolation is provided below the maximum liquid level for

A ENG the spargers, sample/transfer pump priming lines, ADS
pump lines, cooling jacket lines, steam ejectors, and
bubblers.

Review the design to verify the spargers, sample/transfer
R ENG pump priming lines, ADS pump l ines, cooling jacket Documented in DVR.

lines, and bubblers meet this requirement. ____________________

3.6.1.1.3 Double-Walled (Coaxial) Piping

Requirement: The HLW concentrate transfer piping from the PT Facility to the HLW Facility shall be an
underground, double-walled (coaxial) pipeline. [Sections 4.4.4.2, 5.6.7, PDSA - HLW Facility] [Section 5.6.20,
PDSA - PT Facility] [Section 14.10.1.3, BOD].

Basis Discussion: To provide a dual containment boundary for transferring the HLW concentrate between the PT
Facility and HLW Facility. Radioactive liquid transfer lines are double-encased to minimize the potential for
release of contamination due to the breach of a process line. Coaxial lines have the provision to pneumatically
test both primary and secondary lines for leakage (Section 14.3, ORD). See Section 3.4.2 for allocation of leak
detection requirements. The transfer lines are also buried to reduce worker radiation exposure due to high dose
rates.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

R ENG Review the design to verify the piping from the PT Documented in DVR.
IFacility to the HLW Facility is double-walled.

3.6.1.1.4 CoAxial Leak Testing

Requirement: The HFP/HCP Coaxial lines shall have the provision to pneumatically test both primary and
secondary lines for leakage. Coaxial lines shall also have on-line primary containment leak detection capability.
[Section 14.3, ORD]
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Basis Discussion: The Coaxial piping (pipe within a pipe) contains test ports for the inner and outer pipes such
that leakage testing may be performed to verify containment integrity.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design to verify the HFP/HCP Coaxial piping

R ENG includes provisions to pneumatically test both the Documented in DVR.primary and secondary lines for leakage and includes on-
line leak detection capability. ____________________

3.6.1.1.5 Coaxial Piping Support

Requirement: The underground HLW concentrate transfer piping from the PT Facility to the HLW Facility shall
be designed such that it is supported and protected from physical damage resulting from backfill settlement,
vibration, expansion or vehicular traffic. [Section 14. 10. 1, BOD]

Basis Discussion: Backfill materials supporting the transfer piping from PT to HLW should not allow stresses on
the coaxial piping that could cause physical damage. Procedures described in American Petroleum Institute (API)
Recommended Practice 1615, Installation of Underground Petroleum Storage Systems (API 1996a) or ANSI
Standard 31.3, Liquid Petroleum Transportation Piping Systems (ANSI 1987) may be used as guidance.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design to verify the piping from the PT May be documented in an evaluation or
R ENG Facility to the HLW Facility is supported and protected assessment.

I ,from physical damage. __________________

3.6.1.2 Pressure Relief Valves

Requirement: Pressure relief valves shall be configured using a full port three-way valve, dual pressure safety
valves (PSV), and drain valves on each leg. [Section 14.4, ORD]

Basis Discussion: Pressure relief valves are configured so that there is no service outage while servicing a PSV.
Pressure relief valves are located on the HPS inlet to the heat exchangers, hot water outlet of the heat exchanger,
hot/cold water return from the decontamination vessels, and at the hot water head vessels.

Verification: Verification is expected to be achieved through:

Verif. Verif.
Method By Plan Notes/Comments

Review the piping design to verify pressure relief valves are
R ENG configured using full port three-way valves, dual PSVs, and a Document in DVR

drain valve on each leg.___________
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3.6.2 Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements

3.6.2.1 Mechanical Isolation of Utility Supply Lines

Requirement: The utility supply lines (i.e., air, steam, glass formers, plant wash, and cooling water) to the HFP
vessels shall include provisions to mechanically isolate from all waste transfer lines that can potentially result in
contaminating the utility supply lines. The steam supply line to the steam ejectors shall be provided with a
welded fitted end fitting. The glass former feed line shall be provided with an isolation valve that interlocks
closed upon indication of potential for loss of confinement. [Sections 3.4.1.7.1.5, 4.3.15, 4.3.15.1, 4.4.23,
4.4.23.1, 4.4.23.2, 5.6.14, 5.6.35, PDSA - HLW Facility] [Section 7.1, 14. 1, ORD] [Section 5.1.2, BOD].

Basis Discussion: This mechanical isolation design feature (e.g., valves, blind flanges, spectacle blinds, or
capped lines) ensures there is no connection between utility supply lines to prevent backflow of contamination.
The steam ejectors and jumpers are not installed in the vessel during normal operations; therefore, no connection
exists between the ejectors and the steam supply. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Documented in DVR. The steam supply

Reviw te deignto vrif mecanial iolaionline will be verified to have a welded end
R ENG Revbiewtheesgn tlto verify mie hanca isolationls fitting and the GFR feed line isolation will

capailiies n uiliy suplyline totheHFP essls, include an interlock to close on loss of
confinement signal.

3.6.2.2 Transfer Lines Slope Between High Level Waste Facility and Pretreatment Facility

Requirement: The coaxial transfer piping from the PT Facility to the HLW Facility design shall be sloped
toward the PT Facility. [Section 5.6.7, PDSA - HLW Facility] [Section 14.10.1.3, BOD] (A.l1).

Basis Discussion: The Slope of the transfer piping towards PT is to promote self-draining. This is an ALARA
feature because it allows for residual waste to transfer back to containment without being pumped back reducing
the source term in the lines. For additional details on pipe sloping, refer to 24590-WTP-GPG-M-027,
Recommended Slopes for Piping Systems and slope requirements in 245 90-WTP-M6-50-00008, P&ID Symbols
and Legend Sheet 8 of 8.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design to verify coaxial piping between the
R ENG PT Facility and HLW Facility is designed to drain back Documented in DVR.

I ,to the PT Facility.__________________

3.6.2.3 Hydrogen Explosions

Requirement: The HFP piping/tubing shall maintain integrity during and after multiple internal hydrogen
explosions by design and configuration. [Sections 4.4.27, 4.4.27.1, PDSA - HLW Facility] [Appendix C.2.3.1,
BOD].
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Basis Discussion: The safety function of the piping/tubing in contact with waste (including safety air tubing as
applicable) is to reduce the probability of a failure by providing confinement during and after multiple hydrogen
explosions (Section 4.4.27. 1, PDSA - HLW Facility). Hydrogen is generated within waste and water/reagents
systems in piping and ancillary vessels of the HLW Facility by means of thermolysis and radiolysis. This
hydrogen may build up in piping and ancillary vessels and exceed the LFL (refer to Section 4.4.27.2 of PDSA -

HLW Facility). Criteria have been established for conditions where detonations in piping and in-line components
due to hydrogen accumulation may be allowed. For normal operations the quantity of hydrogen must be less than
that which (if detonated) would result in an explosion that stresses the pipe beyond the through-wall average
elastic limit (will not fail in ductile fracture). This means the pipe confinement boundary will survive repeated
explosions without repair or replacement (refer to Section 4.4.27.3 of PDSA - HLW Facility).

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Perform an analysis to document the HFP piping/tubing
A ENG maintains integrity during and after multiple hydrogen explosion Documented in DVR.

R ENG Review of design to verify conformance to the analysis results. Documented in DVR.

3.6.2.4 Black Cell Seismic Evaluation

Requirement: The HLW-HCP and HFP piping located in black cells (e.g., coaxial transfer piping, concentrate
receipt piping, etc.) shall be evaluated using approved seismic category SC-I methods and acceptance criteria as
defined in the SRD. [Section 16.4.2.7, BOD]

Basis Discussion: The HCP and HFP piping is listed in Table B-lI of the BOD, Appendix B, and is therefore
allowed to be designed for the WTP site-specific ground motion. The evaluation of black cell piping to the
seismic category SC- I design basis event (DBE) provides additional protection to seismic category SC-lI SSCs
during seismic events.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review of design to verify HLW-HCP and HFP Piping located
R ENG in black cells are evaluated using approved SC-I methods and

Iacceptance criteria as defined in the SRD.

3.6.3 System Interface Requirements

3.6.3.1 PT Facility PWD, ASX, DIW - Pipe Flushing Interfaces

Requirement: The piping design shall interface with the following systems to provide flush of demineralized
water (up to three line volumes) into the transfer pipe lines.[Section 6.2. 1, BOD] [Section 14.3, ORD]( B.l1, E.l1,
G.l1).

0 IILW concentrate piping between the PT Facility and HLW Facility MFPV
- Flush water source: demineralized water system (DIW) via PWD
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- Flush velocity range: TBD fps for slurries without glass formers

* HLW melter feed piping from MFPV to MFV
- Flush water source: DIW system via ASX

- Flush velocity range: TBD fps for slurries with glass formers

* HLW melter feed piping from MFV to melter
- Flush water source: DIW system via ASX

- Flush velocity range: TBD fps for slurries with glass formers

* HLW process waste transfer line between melter caves 1 and 2
- Flush water source: DIW system via ASX

- Flush velocity range: TBD fps for slurries with glass formers (bounding)

Basis Discussion: The transfer lines are flushed to remove waste from the lines to prevent plugging and the
accumulation of waste that could generate hydrogen (Sections 1.4, 4.5. 1, Minimum Flow Velocity for Slurry
Lines). A minimum flush velocity of 6 fps was determined in CCN 241253, Response to Defense Nuclear
Facilities Safety Board (DNFSB) Staff Issue Report Regarding Plugging of Process Lines, Pretreatment Facility,
Waste Treatment Plant, Hanford Site based on the test data.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

A ENG Perform an analysis of the required flush paths to
A ENG determine the minimum flow velocities.

R ENG Review of design to verify conformance to the analysis
R ENG results.

Performn integrated system test to verify flushing
T SU/COM velocity meets the acceptable range for the sample and
T SU/COM transfer lines listed in the requirement above. Flushing

demnineralized water to not exceed three line volumes.

3.6.3.2 PT Facility DIW - HFP Recirculation Flushing Interface

Requirement: The piping design shall interface with the HFP sample recirculation piping to provide flush of
demnineralized water (up to three line volumes) into the transfer pipe lines.[ Section 6.2. 1, BOD] [Section 14.3,
ORD] (A.3. 1, AA6.1, B. 1, E.l1).

Basis Discussion: A minimum flush velocity of 6 fps was determined in CCN 241253, Response to Defense
Nuclear Facilities Safety Board (DNFSB) Staff Issue Report Regarding Plugging of Process Lines, Pretreatment
Facility, Waste Treatment Plant, Hanford Site based on the test data.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

A ENG Perform an analysis of the required flush paths to
A ENG determine the minimum flow velocities.
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Verif.
Method Verif. By Plan Notes/Comments

Perform an analysis of the transfer and recirculation
A ENG pipe lines to ensure the required flush velocity can be

achieved.

R ENG Review of design to verify conformance to the analysis
R ENG results.

Perform integrated system test to verify flushing
velocity meets the acceptable range for the sample

T SU/COM recirculation lines listed in the requirement above.
Flushing demnineralized water to not exceed three line
volumes.

3.6.4 Other Technical, Specialty, Operations and Maintenance Requirements

3.6.4.1 Flushing, Draining, and Slopes

Requirement: The piping design shall provide the capability to be flushed and drained with no traps or pockets
that can accumulate liquids or solids that are not drained. The piping shall allow a means to break vacuum to
allow gravity liquid draining. [Sections 7.1, 14.3, 20.0, ORD] [Sections 11.4.1, 16.4.2.7, BOD] (B3.l1, E.l1, G.l1).

Basis Discussion: The piping provisions for draining and/or pumping fluid prevents lines from plugging and
minimizes contamination levels during equipment maintenance and/or replacement, in support of as low as
reasonably achievable (ALARA) design objectives.

[ALARA]

For additional details on pipe sloping, refer to 24590-WTP-GPG-M-027 and 24590-WTP-M6-50-00008, P&ID
Symbols and Legend Sheet 8 of 8. Level piping for a short distance through wall penetrations, at connections to
equipment, and at jumpers is acceptable (Section 14.3, ORD). In-cell instrument air lines connected using
flexible jumpers are not considered process piping and are not required to be sloped (Section 7. 1, ORD).

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Review the design (i.e., piping and instrumentation

R ENG diagrams [P&ID]) to verify flushing capabilities and May be documented in an
that the piping is designed to break vacuum and gravity assessment/eval uation.
drain with no traps or pockets.

T SU/COM Demonstrate flushing and draining capabilities during This will be performed during the
______ _______integrated system testing. verification of requirement 3.6.3.1

3.6.4.2 Water Hammer

Requirement: HFP and HCP automatic valve closure rates shall be sufficiently slow to prevent damage from
water hammer. [Section 14.4, ORD] [Section 11.7.4, BOD]
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Basis Discussion: The HFP and HCP design considers water hammer in the design of automatic valve closure
devices. The devices control the rate of valve closure to prevent damage to the piping systems from water
hammer.

Verification: Verification is expected to be achieved through:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to verify the performance criteria for slow
A ENG closing valve actuators is adequate to prevent water hammer

during valve closure.

Review HFP and HCP design to verify slow closing valves have
R ENG been incorporated into the design where required to prevent water
I I Ihammer.

3.6.4.3 Instrument Flush Mounting

Requirement: HCP and HFP Instrumentation installed in piping with solids shall be flush-mounted. [Section
11. 16, ORD]

Basis Discussion: Flush mounting prevents solids from plugging and the instrumentation from providing
erroneous indications as it does not create an obstruction of flow where solids could accumulate. For example,
transducers installed in a short pipe stub would fill with solids.
[ALARA]

Verification: Verification is expected to be achieved through:

Verif. Verif.

Method By Plan Notes/Comments

R ENG Review des ign to verify instrumentation installed in HCP/HFP
I I process piping are flush mounted.

3.7 Mechanical Agitator Requirements

3.7.1 Mission and Functional / Performance Requirements (Including States/Modes)

3.7.1.1 Vessel Mixing

3.7.1.1.1 Normal Mixing

Requirement: The agitation design shall be capable of mixing the HFP vessel contents (HLW concentrate with
glass formers) during normal operations at an acceptable degree of homogeneity. [Section 14.14, ORD][Section
2.2, 4.1.2.2, IHLW Waste Form Compliance Plan for the Hanford Tank Waste Treatment and Immobilization
Plant] (A.2, A.5, A.9).

Basis Discussion: Acceptable homogeneity is defined within Vitreous State Laboratory testing final report,
24590-101 -TSA-WOOO-0009- 195-00003, as having a weight percent solids bias under 4%. Agitation of the wastes
helps prevent the build-up of settled solids. Agitation of the HFP vessels is also required to collect a
representative sample of vessel contents to ensure the final product will meet waste acceptance product
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specifications requirements (24590-HLW-WSF-ENG-07-005, WAJ Screening of HFP Sample Loop Flow Meter).
All volumes of material are continually mechanically mixed to prevent settling of solids. Testing of the
mechanical agitator has been successfully conducted and the agitator impeller design attributes are documented
in Part B of 24590-HLW-WIQP-MS-09-0002, WAI Item Qualification Plan for HLW Melter Feed Preparation
Vessel Agitators. 24590-1O1-TSA-WOOO-0004-172-OOO1, Technical Basis for HLW Vitrification Stream,
clarifies the agitator should be capable of mixing concentrate with glass formners, with a yield stress of >30 Pa and
a viscosity of >40 cP.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to determine the rate of mixing
A ENG required to provide a representative sample from the

HFP vessels.

Document in the completed 24590-HLW-
R NG Review mechanical agitator design to verify agitation WIQP-MS-09-0002, WAI Item
R NG provides a homogeneous mixture. Qualification Plan for MFPV Mechanical

________Agitators

Research and Technology (R&T) testing
performed by the Vitreous State

ENG Demonstrate the mechanical agitator operation using Laboratory can be found in Section 4.4.2
T (&)simulant with a yield stress and viscosity representative and Table 3.5 - High Bound, 24590-10 1-

(&)of HLW concentrate and glass formers. TSA-WOOO-0009-195-00003, Pretreated
Waste and Melter Feed Composition

_____________ _____________________________________Variability Testing using HL W Simulants

3.7.1.1.2 Start-up Torque

Requirement: The mechanical agitator startup torque shall be capable of overcoming a bounding design settled
solids shear strength composed of HLW concentrate and glass formners. (A.2, A.5, A.9).

Basis Discussion: 24590-l0-TSA-WOOO-0004-172-000l1, Technical Basis for HLW Vitrification Stream,
states the agitator should be capable of overcoming a settled solids shear strength of 625 Pa. The bounding shear
strength value of 625 Pa was established based on a plant-upset condition where restart is attempted with a
mechanical agitator immersed in a layer of settled solids.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

A ENG Perform an analysis to determine the bounding design
A ENG ~settled solids shear strength.____________________

Review the design to verify the HFP vessel mechanical
R ENG agitator is capable of overcoming a settled bounding

________design settled shear strength.

EG Demonstrate the mechanical agitator is capable of S&tatestn ab ratorma b foun itSetons
T ENG overcoming the settled solids shear strength of a simulant 4S4a7, Tableaor 4.27 Fiue 4f100, 24590-io

(R&T) with mxumsettled solids shear strength of > 625 Pa 4.7,Tbe.2,Fgr410,450
maxmu 101 -TSA-WOOO-0009-195-00003, _
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Verif. Verif.
Method By Plan Notes/Comments

with other rheology parameters identified on the Pretreated Waste and Melter Feed
mechanical agitator datasheets. Composition Variability Testing using

HL WSirnulants

3.7.2 Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements

3.7.2.1 Design Basis Event - Impeller Impact

Requirement: The mechanical agitator shall be designed to not have sufficient rotational energy and mass to
breach the HFP vessel walls. [Sections 4.4.16.2.1, 4.4.16.2.3, 5.6.2, PDSA - HLW Facility].

Basis Discussion: As a result of a hazard evaluation,, the failure of the MFPV or MFV walls because of the
impact of a mechanical agitator impeller was deemed not credible because the maximum impact energy from the
mechanical agitator impeller with the MFPV or MFV does not impart sufficient energy to breach the vessel walls
(Section 3.3.3.2, PDSA - HLW Facility). The inability to breach the vessel walls at the highest rotational speeds
and without waste in the vessels is considered a passive design feature.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis documenting the impact of the

A ENG mechanical agitator impeller against the HFP vessel Documented in DVR.
walls will not result in a loss of
containment/confinement.

Review design to verify the mechanical agitator
R ENG configuration and HFP vessel wall thickness design Documented in DVR.

conforms to the analysis results.

3.7.3 System Interface Requirements

None.

3.7.4 Other Technical, Specialty, Operations and Maintenance Requirements

None.

3.8 Air Sparger Requirements

3.8.1 Mission and Functional / Performance Requirements (Including States/Modes)

None.
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3.8.2 Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements

3.8.2.1 Vessel Hydrogen Release

Requirement: [HOLD] The HFP vessels shall be capable of mixing the waste to release hydrogen and maintain
vessel headspace hydrogen concentration level below the LFL. [Sections 4.3.8, 4.3.8.2, PDSA - HLW
Facility] (1. 1, 1.2).

Basis Discussion: This requirement and HFP vessel sparge tube design are on "[HOLD]" due to the differences
between the SDS and the PDSA - HLW Facility and the resolution is expected to eliminate sparging. The PDSA
references utilization of a sparge tube design to for hydrogen mitigation while the SDS offers multiple hydrogen
mitigation options; not including air sparging.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to verify the design is capable of
A ENG mixing the waste to release hydrogen and maintain

Ivessel contents below the LFL.

R ENG IReview of design to verify conformance to the analysis Documented in DVR.

3.8.2.2 Sparger Wide-Mouth End

Requirement: [HOLD] The HFP vessel sparger design shall have a wide-mouth end. [Sections 4.3.8.2, 4.3.8.4,
5.6.5, PDSA - HLW Facility].

Basis Discussion: The spargers are designed with a wide-mouth end to reduce the likelihood of plugging. This
requirement and HFP vessel sparge tube design are on "[HOLD]" due to the differences between the SDS and the
PDSA - HLW Facility and the resolution is expected to eliminate sparging. The PDSA references utilization of a
sparge tube design to for hydrogen mitigation while the SDS offers multiple hydrogen mitigation options; not
including air sparging.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

R ENG Review of design to verify the spargers have a wide- Documented in DVR.mouth end.

3.8.3 System Interface Requirements

3.8.3.1 Instrument Service Air System- Normal Air Purge (Hydrogen Mitigation and Prevent
Plugging)

Requirement: [HOLD] The HFP vessel spargers shall interface with the ISA system to provide a continuous idle
air purge of at least 200 times the maximum calculated hydrogen generation rate (HGR) through the spargers.
[Sections 3.3.5.2.3, 4.3.8.4, PDSA - HLW Facility] [Section 6. 1, BOD](I.l1, M.1.1).
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Basis Discussion: NFPA 69-2002, Section 8.3. 1, "~Standard on Explosion Prevention Systems," states, "The
combustible concentration shall be maintained at or below 25 percent of the LFL." A dilution rate of 200 times
the HGR equates to approximately 0.5 vol % of hydrogen (where I vol % is a hydrogen concentration of
approximately 25 % of the LFL). This requirement and HFP vessel sparge tube design are on "[HOLD]" due to
the differences between the SDS and the PDSA - HLW Facility and the resolution is expected to eliminate
sparging. The PDSA references utilization of a sparge tube design to for hydrogen mitigation while the SDS
offers multiple hydrogen mitigation options; not including air sparging.
The normnal air purge, through the spargers, provides a volumetric flow rate of at least 200 times the maximum
calculated hydrogen generation rate (HGR), which maintains the maximum hydrogen concentration less than
0.5 % of the minimum headspace volume during normal operation. Calculation 24590-WTP-M4C-Vl IT-0001 1,
Revised Calculation of Hydrogen Generation Rates and Times to Lower Flammability Limit for WTP, provides
the HGR and time to LFL for the HFP vessels.

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Perform an analysis to verify the ISA provides air
A ENG purge supply to the spargers of at least 200 times the Documented in DVR.

maximum HGR.

R ENG ~Review of design to verify the ISA will provide an idleDouetdiDV
R ENG ~air purge of at least 200 times the maximum HGR. Douetdi V

Perform integrated system test to verify the ISA
T SU/COM provides air purge supply to the spargers of at least Documented in DVR.

200 times the maximum HGR.

3.8.3.2 Instrument Service Air System - Design Basis Event (Air Sparging)

Requirement: [HOLD] The HFP vessel sparger design shall interface with the ISA system to provide
emergency sparge mode (air sparging) at a minimum of 42 standard cubic feet per minute (scfm) for each sparger
tube, which is supplied upon mechanical agitator failure or following a seismic DBE (or other loss of mechanical
agitaton). [Sections 4.3.8, PDSA - HLW Facility](I.2, M.2.5).

Basis Discussion: Air sparging provides the capability to mix the vessel contents during and after a seismic DBE
or other circumstance where the mechanical agitator is unavailable. Air sparging reduces the potential for a
hydrogen explosion. This requirement and HFP vessel sparge tube design are on "[HOLD]" due to the
differences between the SDS and the PDSA - HLW Facility and the resolution is expected to eliminate sparging.
The PDSA references utilization of a sparge tube design to for hydrogen mitigation while the SDS offers multiple
hydrogen mitigation options; not including air sparging.. Air sparging ensures the waste stays mobilized reducing
the build-up of solids and is therefore considered an ALARA feature.

[ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Perform an analysis to verify a minimum of 42 scfm
A ENG for each sparge tube is supplied upon mechanical

agitator failure or a seismic DBE.

Perform integrated system test to verify ISA system
T SU/COM provides emergency air sparging supply to the spargers Documented in DVR.

I , at the minimum design flow rate 42 scfm/sparger tube.

3.8.4 Other Technical, Specialty, Operations and Maintenance Requirements

3.8.4.1 Sparger Flushing and Draining

Requirement: [HOLD] The HFP vessel spargers design shall be flushable and fully drainable. [Sections
4.3.8.2,5 5.6.5, PD SA - HLW Facility] [Section 11.4. 1, BOD ]( D. 1. 2).

Basis Discussion: The DIW system provides flush water to the sparger lines into the HFP vessels to prevent
plugging of the sparger lines. Each tube is equipped with a fitting to allow insertion of a mechanical cleaning
device to facilitate unplugging, if needed. The flush water also provides the capability to dilute and overflow the
vessel contents onto the melter cave floor during a seismic DBE, if needed, to reduce the potential for a hydrogen
explosion. This dilutes and spreads out the vessel contents in such a way that hydrogen gas is not retained in the
waste. This requirement and HFP vessel sparge tube design are on "[HOLD]" due to the differences between the
SDS and the PDSA - HLW Facility and the resolution is expected to eliminate sparging. The PDSA references
utilization of a sparge tube design to for hydrogen mitigation while the SDS offers multiple hydrogen mitigation
options; not including air sparging. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

R ENG Review of the system design to verify capability to flush Documented in DVR.
and drain the spargers.

3.9 Pump Requirements

3.9.1 Mission and Functional / Performance Requirements (Including States/Modes)

Refer to Sections 3.4. 1. 1.1 and 3.4.1.1.2.

3.9.1.1 Sample/Transfer Pumps

3.9.1.1.1 Backflushing Pumps

Requirement: The sample/transfer pumps shall have the capability to be backflushed. [Sections 14.3, 20.0,
ORD][Sections 6.2.1, 6.3.3, 11.3.2 , BOD].

Basis Discussion: Backflushing the sample/transfer pumps will help to remove waste and prevent plugging (refer
to Section 4.1.4 of 24590-HLW-TB-ENG- 13-0002, Engineering Design Decision for HLWHFP and Section
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4.10.5 of 24590-HLW-ES-ENG-1 3-003, Risk Reduction Study for the High Level Waste (HLW) Facility: Failure
Modes, Effects, and Criticality Analysis (FMECA), In-Service Inspection (ISI), and Plugging).

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review of the design to verify sample/transfer pumps

R I N have the capability of being backflushed.

3.9.1.2 Melter Feed (Air Displacement Slurry) Pumps

Requirement: The MFVs shall use ADS pumps for transferring melter feed to the melters. [Sections 11.7.4,
15.3.3, BOD](A.10).

Basis Discussion: The ADS pumps provide a pulsed transfer rate of HLW supply for glass production. The ADS
pumps use air as the motive force to push slurry into the melter. The mielter feed is transferred from the MFVs to
the HLW melter feed nozzles by dedicated ADS pumps and feed lines to support melter design capacity.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

R ENG Review of the design to verify incorporation of ADS Documented in DVR.
I ,pumps from the MFVs to the melters.11

3.9.2 Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements

3.9.2.1 Sample/Transfer Pumps

None.

3.9.2.2 Melter Feed (Air Displacement Slurry) Pumps

3.9.2.2.1 Nuclear Safety Design

Requirement: The ADS pumps shall be designed with a minimum of schedule 80S equivalent housing and a
5/8 in. internal baffle plate to maintain confinement during multiple hydrogen explosions. ADS pumps shall be
designed as pressure vessels. [Appendix C, SRD] [Sections 4.4.27.1, 4.4.27.3, 4.4.27.4, 5.6.34, PDSA - HLW
Facility].

Basis Discussion: The safety function of the ADS pumps is to reduce the probability of a release by providing
confinement during a hydrogen explosion. Design per the indicated standards within the Code of Record to
provide for a robust design.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review of the ADS pump design to verify the use of a
R ENG minimum schedule 80S equivalent housing, a 5/8 in. Documented in DVR.

internal baffle plate, and designed as pressure vessels.

3.9.3 System Interface Requirements

3.9.3.1 Sample/Transfer Pumps

3.9.3.1.1 Demineralized Water - Pump Priming

Requirement: The sample/transfer pumps shall interface with the PWD system to receive water for priming.
(D.1. 1).

Basis Discussion: The MFPV sample/transfer pumps use demnineralized water for priming to clear the pump and
to initiate pumping without waste transfer until pump reaches operating capacity.

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Performn an analysis to determine the pressure and flow
A ENG required to provide motive force for the operating ADS

________pumps

R ENG Review of design to verify the sample/transfer pumps
R ENG interface with PWD to receive water for priming.

Perform an integrated system demonstration to verify
T SU/COM the demnineralized water supply successfully primes the

_________sample/transfer pumps.

3.9.3.2 Melter Feed (Air Displacement Slurry) Pumps

3.9.3.2.1 Instrument Service Air - Air Supply

Requirement: The ADS pumps shall interface with the ISA system to receive air supply to provide the motive
force for operating the ADS pumps. (A.l10, 1.3)
Basis Discussion: The ADS pump motive force is compressed air, which acts to push the slurry using a pulsed

flow. The ADS pumps and self-clearing air flush is considered an ALARA feature.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

R ENG Review of design to verify ISA system will provide
motive force for operating ADS pumps.
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Verif.
Method Verif. By Plan Notes/Comments

SU/OM Performn a test to verify the ISA provides adequate This will be performed during the
T SU/COM force to operate the ADS pumps at the required verification of requirement 3.4.1.1.2

transfer rate.

3.9.4 Other Technical, Specialty, Operations and Maintenance Requirements

None.

3.10 Monitoring and Controls Requirements

3.10.1 Mission and Functional / Performance Requirements (Including States/Modes)

3.10.1.1 Vessels

3.10.1.1.1 Temperature

Requirement: The HFP vessels shall include temperature-sensing capability and interface with the process
control system (PCJ) to remotely monitor temperature of the waste. (M.1.1).

Basis Discussion: Temperature monitoring provides the capability to ensure processing conditions are
maintained between the minimum and maximum operating temperature values.

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

R ENG Review of design to verify the capability to remotely
monitor the vessel temperature.

Demonstrate the capability to verify remote monitoring
T SU/COM of the HFP vessel temperature in the facility control

room.

3.10.1.1.2 Pressure

Requirement: The HFP vessels shall include pressure-sensing capability and interface with the PCJ system to
remotely monitor pressure within the vessels. (M. 1. 1).

Basis Discussion: Pressure is monitored to provide processing feedback of the HLW melter feed conditions
inside the HFP vessels. The system senses operating conditions and reports data to the PCJ.

Verification: Verification is expected to be achieved through the following:

Verif.

Method Verif. By Plan Notes/Comments

R ENG Review of design to verify the capability to remotely
monitor the vessel pressure.

Demonstrate the capability to verify remotely
T SU/COM monitoring of the HFP vessel pressure in the facility

control room.
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3.10.1.1.3 Level Detection

Requirement: The HFP vessels shall include level sensing monitoring with remote indication. The
programmable protection system (PPJ) shall provide the level detection capabilities for safety control. [Sections
4.4.4, 4.4.4.1, 4.4.4.3, PDSA - HLW Facility] [Section 3.1, 4.1.1.2, IHLW Waste Form Compliance Plan for the
Hanford Tank Waste Treatment and Immobilization Plant] [Section 14. 10. 1. 1, BOD] [Section 14.4, ORD](M.l 1.1,
M.2.9).

Basis Discussion: Level is monitored to ensure the batch transfer is successfully completed to the desired vessel
level and does not exceed the maximum operating batch volume. Vessel level indication is WA! impacting due to
its input to the glass former addition algorithm (section 6.7 of 245 90-HLW-WSF-ENG-07-005). Level Detection
is achieved with radar and bubbler type instrumentation. HFP Vessel level instruments (HFP-VSL-
0000 1/00005/00002/00006) are Dangerous Waste Permit instruments as defined in Appendix 10. 13 of the DWP.
The batch level is also used by the glass formulation algorithm to determine the feed batch volume transferred to
the MFV. The SS interlock is discussed in Section 3.10.2. 1.

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Review of the design to verify the capability to See WA! item Qualification plan 24590-
R ENG remotely measure the HFP vessel content level using HLW-WIQP-J-10-OO01

I , the PPJ for safety control.

3.10.1.1.4 Level Accuracy

Requirement: The MFPV radar level instrument shall have an overall accuracy capable of providing the
required input to the glass formulation algorithm, within the normal level operating range of the vessel, in
accordance with the WA! requirement. The PPJ system shall provide the level detection capabilities for safety
control. [Section 3.1, 4.1.1.2, IHLW Waste Form Compliance Plan for the Hanford Tank Waste Treatment and
Immobilization Plant] (M. 1. 1, M.2.9).

Basis Discussion: The batch level is also used by the glass formulation algorithm to determine the feed batch
volume that is transferred to the MFV. Because level instruments 24590-HLW-JL-HFP-LT-005 1 and 24590-
HLW-JL-HFP-LT-205 1 provide information used to confirm the product meets the requirements of 245 90-HLW-
PL-RT-07-0001 1, IHL W Waste Form Compliance Plan for the Hanford Tank Waste Treatment and Immobilization
Plant, they are given a WA! Performance SSC characteristic. The key WA! attribute for the level measurement
instrument is an accuracy of ±2 % (refer to Section 6.7.2 of 245 90-HLW-WSF-ENG-07-005, WAI Screening of
HL W Glass Chemistry Processing Activities). In addition, the related SS interlock is discussed in Section
3.10.2.2.1.

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Performn an analysis to determine the overall accuracy See WA! item Qualification plan 24590-
A ENG for the required input to the glass formulation HLW-WIQP-J- 10-000 1 for level accuracy.

_________algorithm.____________________
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Verif.
Method Verif. By Plan Notes/Comments

Review design documents to verify overall full-scale

R ENG instrument accuracy for the MFPV radar level 24590-HLW-WSF-ENG-07-005 indicates
instrument system aligns with the analysis provides the WAI instrument accuracy to be ±2 %

the required input to the glass former algorithm.

R ENG Review the design to verify the PPJ system provides
R ENG level detection capabilities for safety control.

Perform integrated system test to verify the radar level
instrument system has an overall full-scale accuracy 24590-HLW-WSF-ENG-07-005 indicates

T SU/COM that aligns with the analysis to provide the required teWIisrmn cuayt e±
input for the normal level operating range to the glass thWAinruetacaytob±2 .

former algorithm. __________________

3.10.1.2 Mechanical Agitators

3.10.1.2.1 Dual Speed Sensors

Requirement: [HOLD] The design shall include dual safety calibrated speed sensors to measure rotation speed
of the mechanical agitator shaft. Speed sensors shall also be used for WAI. [Section 3. 1, IHLW Waste Form
Compliance Plan for the Hanford Tank Waste Treatment and Immobilization Plant] [Sections 4.3.8, 4.3.8.2,
PDSA - HLW Facility] (M.2.6).

Basis Discussion: The mechanical agitator speed sensors provide both WAI monitoring of the agitator rotational
speed to ensure waste is being sufficiently mixed, and a safety function to detect agitator failure (which would
necessitate a shift to emergency sparging). The rotational speed is WAI due to impacts on mixing and sampling
(245 90-HLW-WSF-ENG-07-005, WAI Screening of HFP Sample Loop Flow Meter). The PDSA states that
agitator interlocks must be in alignment with "Reliability per IEEE 338, IEEE 379, and IEEE 384." This means
both speed sensors must be classified as safety. This requirement and mechanical agitator speed sensor design are
on "[HOLD]" due to differences between the SDS and the PDSA - HLW Facility and the resolution is expected
to eliminate sparging and downgrade the safety classification of the speed sensors.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

R ENG Review of the system design to verify the two safety Documented in DVR.mechanical agitator speed sensors are provided.

3.10.1.2.2 Dual Motor Power Sensors

Requirement: [HOLD] The design shall include dual safety sensors to measure mechanical agitator motor
power. [Sections 4.3.8, 4.3.8.2, PDSA - HLW Facility] (M.2.7).

Basis Discussion: The mechanical agitator power sensors provide safety monitoring of the agitator motor power
to detect a failure. The PDSA states that agitator interlocks must be in alignment with "Reliability per IEEE 338,
IEEE 379, and IEEE 384." This means both power sensors must be classified as safety. This requirement and
mechanical agitator speed sensor design are on "[HOLD]" due to differences between the SDS and the PDSA -

HLW Facility and the resolution is expected to eliminate sparging and downgrade the safety classification of the
speed sensors.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review of the system design to verify two safety Documented in DVR.
Imechanical agitator power sensors are provided.

3.10.1.2.3 Agitator Failure Detection

Requirement: Mechanical agitator motors speed and power status signals shall interface with the PPJ system for
remote monitoring. [Sections 3.4.1.7.2.5, 4.3.8, 5.5.4. 1, PDSA - HLW Facility] (M.2.4, M.2.5, M.2.6).

Basis Discussion: The safety basis requires this to be an automated function controlled by the PPJ system.

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Review the design to verify interface between the
R ENG mechanical agitator speed and power sensor signals Documented in DVR.

and the PPJ.

T SU/COM Demonstrate the capability to remotely monitor
T____ ________ agitator speed and power in the facility control room.

3.10.1.3 Spargers

3.10.1.3.1 Flow Rate

Requirement: [HOLD] The HFP vessel sparger design shall include the capability to monitor the airflow rate
supply to the spargers and interface with the PCJ system to remotely monitor the sparger flow rate. [Sections
4.3.8,9 4.3.8.2, 5.5.4.2 , PDSA - HLW Facility] (M.1. 1).

Basis Discussion: The flow sensors ensure HFP vessels spargers are operational and ensure the HLW Facility
hydrogen mitigation system is functional. This requirement and HFP vessel sparge tube design are on "[HOLD]"
due to the differences between the SDS and the PDSA - HLW Facility and the resolution is expected to eliminate
sparging. The PDSA references utilization of a sparge tube design to for hydrogen mitigation while the SDS
offers multiple hydrogen mitigation options; not including air sparging. arge tube airflow meets the SC single
failure criteria.

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Review of the design to verify the capability exists to
R ENG monitor flow through each sparger from the PCJ Documented in DVR.

system.

Demostrte he apailiy tomontorthespager This will be performed during the
DemCM aifonsrate s the plt t oitrte pre verification of requirements 3.8.3.1 and
T SUCOM airlowrate usng he CJ.3.8.3.2.
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3.10.1.3.2 Intermittent Emergency Sparge Mode

Requirement: [HOLD] The sparger valves shall interface with the PPJ system to receive a signal to initiate
emergency sparge mode (air sparger) and to provide intermittent airflow to the spargers when the mechanical
agitator is unavailable, after a seismic DBE, or due to agitator failure. Intermittent emergency sparging, of the
HFP vessels, shall be performed sequentially such that no more than one vessel is being sparged at the same time
and that the required airflow in each vessel is achieved. [Sections 4.3.8.2, 4.3.8.3. 1, PDSA - HLW
Facility] (M.2.4, M.2.5).

Basis Discussion: The emergency sparge mode intervals are based on the waste characteristics and the time to
LFL for the bounding HGR, as determined in 245 90-WTP-M4C-V IIT-000 11, Revised Calculation of Hydrogen
Generation Rates and Times to Lower Flammability Limit for WTP. Normal idle sparge mode still continues
during the quiescent emergency sparge mode (air sparging) intervals. This requirement and HEP vessel sparge
tube design are on "[HOLD]" due to the differences between the SDS and the PDSA - HLW Facility and the
resolution is expected to eliminate sparging. The PDSA references utilization of a sparge tube design to for
hydrogen mitigation while the SDS offers multiple hydrogen mitigation options; not including air sparging

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Review of the control system design to verify
R ENG capability to provide intermittent air supply to the HFP Documented in DVR.

vessels spargers.

Demonstrate the capability to initiate emergency
T SU/COM sparge air flow when the PPJ receives a signal

I______ following a seismic event or loss of agitator.

3.10.1.3.3 Safety Air Control Valves

Requirement: [HOLD] The system design shall include ISA safety air control valves that control the HFP
vessel spargers air supply and provide Safety purge ISA on a loss of the normal non-Safety purge ISA. [Sections
4.3.8, 4.3.8.3. 1, 4.3.8.2, PDSA - HLW Facility] (M.2.5, M.2.8).

Basis Discussion: ISA safety control valves ensure HFP vessels spargers are supplied with air from either the
non-Safety ISA or Safety ISA systems. The safety air control valves are designed to maintain operations post
seismic DBE by switching from the non-Safety ISA system to the Safety ISA system. The safety air control
valves meet the single failure criteria. Check valves separate the HLW ISA normal air supply from the safety air
supply. The check valves close if pressure is lost in the HLW ISA, preventing safety air from flowing out of a
potentially failed ISA supply system. This ensures that safety air flows to the sparge tubes and does not backflow
through unpressurized HLW ISA piping. This requirement and HFP vessel sparge tube design are on "[HOLD]"
due to the differences between the SDS and the PDSA - HLW Facility and the resolution is expected to eliminate
sparging. The PDSA references utilization of a sparge tube design to for hydrogen mitigation while the SDS
offers multiple hydrogen mitigation options; not including air sparging

Verification: Verification is expected to be achieved through the following:
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Verif.
Method Verif. By Plan Notes/Comments

A ENG Perform an analysis to determine the setpoint required
A ENG to transition from the non-safety to safety purge ISA.

Review design for ISA safety air control valves and
R ENG verify the capability to change valve position by the Documented in DVR.

PPJ when flow rate drops below the setpoint. __________________

Performn a test to verify the ISA safety air control

T SUCOM valves switch from non-safety purge ISA to safety ISA This will be performed during the
T SUCOM supply to the spargers when the flow rate drops below verification of requirement 3.10.2.1.3

Lthe setpoint.___________________

3.10.1.4 Pumps

3.10.1.4.1 Flow Rate to Autosampling System

Requirement: The MFPV sample line to the ASX shall include a calibrated flow meter to measure the sample
stream flow rate. [Section 3. 1, IHLW Waste Form Compliance Plan for the Hanford Tank Waste Treatment and
Immobilization Plant] (M.l 1.1).

Basis Discussion: The ASX is required to collect a representative melter feed slurry sample from each batch in
the HFP MFPVs. Flow rate measurement verifies the transfer rate is high enough to maintain a well-mixed
sample at the ASX. If the collected samples are not representative, it could result in a false indication that the
batch is qualified and be transferred into the MFVs for injection into the melter. 24590-WTP-JO-50-000 12,
Controls & Instrumentation In-line Flow Devices Straight Run Requirements and CCN 199857, Modulating
Control Valve Straight Run Guidelines provides the guidelines for straight run requirements to ensure accurate
flow measurement.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review sample line and pump design to verify that flow
profile at flow meter meets meter requirements for

R ENG accurate flow measurement per 24590-WTP-JO-50-
R ENG 000 12, Controls & Instrumentation In -line Flow Devices

Straight Run Requirements and CCN 199857,
______________Modulating Control Valve Straight Run Guidelines

3.10.1.4.2 Terminate Transfer to Melter

Requirement: [HOLD] The MFV ADS pumps shall interface with the PPJ system to receive an interlock
shutdown signal to stop the pumps from transferring to the HLW melters when a high pressure setpoint is reached
in the melter plenum. [Sections 3.3.5.1.8, 4.4.3.3.2, PDSA -HLW Facility]( M.2.1, M.2.3).

Basis Discussion: Terminating transfer to the melters when a high pressure setpoint is reached in the melter
plenum, which prevents overpres suri zing the HLW melter. This requirement and HFP ADS pump design are on
"[HOLD]" because due to a discrepancy between the PDSA and SDS table C-2. PIER 24590-WTP-PIER-MGT-
14-0626 has been issued to resolve inconsistent wording within the PDSA. [ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Review the control logic design to verify capability to
R ENG terminate transfer from MFV to the melter when a high Documented in DVR.

pressure setpoint is reached in the melter.

Demonstrate the capability to automatically terminate
T SU/COM transfer from MFV to the melter, using the PPJ, when a

I high pressure setpoint is reached in the melter.

3.10.2 Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements

3.10.2.1 Safety Class Interlocks

The system design shall include the following SC interlocks:

* Glass former feed line isolation valve (Section 4.3.15, PDSA - HLW Facility) Mechanical agitator failure
(Section 4.3.8, PDSA - HLW Facility)

* Non-safety air purge low flow (Section 4.3.8, PDSA - HLW Facility)
*Seismic signal (Section 4.3.2 1, PDSA - HLW Facility)

3.10.2.1.1 Glass Former Feed Line Isolation Valve - Safety Class Interlock

Requirement: [HOLD] The glass former feed isolation valve shall interface with the PPJ system to receive a
signal to close upon any of the following conditions: [Section 4.3.15, PDSA - HLW Facility](M.2.1O).

* The MFPV mechanical agitator speed or power are outside of setpoint values
* Glass formers are not being fed to the MFPVs and the glass former isolation valve is open

Basis Discussion: This closure reduces the potential for contamination to migrate into the glass former feed
system. The possibility of contamination migration decreases when the glass former isolation valve is closed.
Therefore,, the glass former isolation valve interlocks to close if glass formers are not being fed into the MFPVs,
which is monitored by a rotary valve between the screw feed auger and the glass former feed isolation valve, or
when the MFPV mechanical agitator speed or power are outside of setpoint values. This requirement and design
associated with the GFR isolation to HFP are on "[HOLD]" because the operation of a single valve for an SC
interlock does not meet single failure criteria. An additional redundant means to isolate this line is required to
meet single failure criteria. Additional clarification needs to be included on the monitoring of glass formers being
fed into the MFPVs. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Perform an analysis to determine the mechanical
A ENG agitator speed and power setpoints required to isolate

the glass former feed isolation valve.

R ENG Review the control logic design to verify incorporation Documented in Safety System
R NG of the glass former feed line isolation valve interlock. Requirement Specifications (SSRS)

~ SU/COM Perform a test to verify the glass former feed line
T SUOM Iisolation valve closes in response to interlock signal.

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 69 Ref: 24590-WTP-3DP-GO4B-00093



24590-HLW-3ZD-HFP-OOO1, Rev 0
HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

3.10.2.1.2 Mechanical Agitator Failure - Safety Class Interlock

Requirement: [HOLD] The HFP vessel sparger design shall interface with the PPJ system to receive a
mechanical agitator failure SC interlock signal, when the agitator speed and motor power values are outside
established setpoints, which shall automatically transition the air spargers from idle purge to emergency sparge
mode. [Sections 4.3.8, 4.3.8.4 PDSA - HLW Facility] (M.2.6, M.2.7).

Basis Discussion: The HFP spargers are relied upon to provide sufficient agitation to mix the waste in the event
that the mechanical agitator is unavailable. If the mechanical agitator speed or power values are outside
established setpoints, then the PPJ system automatically activates the emergency spargers in the HFP vessels.
Emergency sparge mode reduces the potential for a hydrogen explosion in HFP vessels by mixing the waste upon
failure of an agitator. The safety basis requires this to be an automated function controlled by the PPJ system.
This requirement and HFP vessel sparge tube design are on "[HOLD]" due to the differences between the SDS
and the PDSA - HLW Facility and the resolution is expected to eliminate sparging. The PDSA references
utilization of a sparge tube design to for hydrogen mitigation while the SDS offers multiple hydrogen mitigation
options; not including air sparging.

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Perform an analysis to determine the mechanical
A ENG agitator speed and power setpoints required to

transition the air spargers to emergency sparge mode.

Review the control logic design to verify interface

R ENG between the mechanical agitator speed and power Dcmn nSRsensors and the PPJ system to control the hydrogen Dcmn nSR
________mitigation system modes of operation.

Test the PPJ system to verifyi the emergency sparger
T SUCOM mode is initiated when the mechanical agitator is

unavailable (i.e., speed or power outside setpoints).

3.10.2.1.3 Purge Air Low Flow - Safety Class Interlock

Requirement: [HOLD] The system design shall interface with the PPJ system to receive a non-safety air purge
low flow SC interlock signal, if the air purge flow rate is below the normal flow setpoint, which will
automatically transition the safety air control valves from non-safety to safety air supply to the HFP vessel
spargers. [Sections 4.3.8, 4.3.8.4 PDSA - HLW Facility] (M.2.5, M.2.8)

Basis Discussion: The safety basis requires this to be an automated function controlled by the PPJ system. This
requirement and HFP vessel sparge tube design are on "[HOLD]" due to the differences between the SDS and the
PDSA - HLW Facility and the resolution is expected to eliminate sparging. The PDSA references utilization of a
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sparge tube design to for hydrogen mitigation while the SDS offers multiple hydrogen mitigation options; not
including air sparging.

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Perform an analysis to determine the low normnal flow
A ENG setpoint which transitions the safety air control valves

to the safety air supply.

Review the control logic design to verify interface

R ENG between the mechanical agitator speed and power Dcmn nSRsensors and the PPJ to control the safety air control Dcmn nSR
valves.

Performn a test the PPJ system to verify the ISA safety

T SUCOM air control valves switch from non-safety purge ISA to
T SU/COMsafety ISA supply to the spargers when the flow rate

_______ ________drops below the setpoint. __________________

3.10.2.1.4 Seismic Signal - Safety Class Interlock

Requirement: [HOLD] The system design shall interface with the PPJ system to receive seismic signal SC
interlock signal, which shall automatically activate the air amplifiers on each HFP vessel in response to a seismic
event. [Sections 4.3.7.2.2, 4.3.2 1, PDSA - HLW Facility] (M.2.1 1).

Basis Discussion: The seismic signal interlocks mitigate post-seismic event consequences by performing
required actions to achieve a safer facility state. Administrative controls will direct assessing the seismic
monitoring or other alternate means and determine whether the manual activation of the seismic signal is required.
Following a determined seismic action level, and per emergency response procedures, the operator activates the
seismic signal. The manual activation will prompt the PPJ automatic control system and other interlocks to
complete the required activation and isolation actions. This requirement and design associated with seismic
activation of the air amplifiers are on "[HOLD]" due to a note in PDSA Section 4.3.2 1 which states: "The design
of the seismic switch feature is being evaluated. An update to this section will be provided after completion of a
new hazards analysis." The hold will be removed once the PDSA is updated and associated DUls are
incorporated. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

IReview the control logic design to verify activation of
R ENG the air amplifiers upon initiation of the seismic signal Documented in DVR.

interlock.

T SU/COM Demonstrate the HFP vessel air amplifiers are activated
in response to a seismic signal interlock signal.____________________

3.10.2.2 Safety Significant Interlocks

The system design shall include the following SS interlocks:
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* HFP-VSL-0000 I/HFP-VSL-00005 high-high liquid level feed diversion valve (Section 4.4.4, PDSA HLW
Facility)

" Glass former feed line isolation interlocks and purge air (Section 4.4.23, PDSA HLW Facility)
* Terminate Transfer to Autosampling System (Section 4.4.19. 1, PDSA HLW Facility)
" Autosampling System Valve Position to Isolate Flush Connection (Section 4.4.19. 1, PDSA HLW Facility)

3.10.2.2.1 MFPV Feed Diversion Valve - High-High Liquid Level Safety Significant Interlock

Requirement: [HOLD] The MFPV feed diversion valve shall interface with the PPJ system to receive a high-
high liquid level interlock signal, if the MFPV content levels exceed setpoint values, which shall close the valve
to stop the waste transfer to the MFPV and shutdown the HLP transfer pumps. [Sections 4.4.4, 5.5.9, PDSA -

HLW Facility] [Section 14. 10. 1. 1, BOD](M.2.l1, M.2.9).

Basis Discussion: If MFPV content levels exceed setpoint values, the PPJ then closes the feed diversion valve to
prevent the MFPVs from being overfilled with HLW concentrate. This requirement and design of the feed
diversion interlock are on "[HOLD]" due to differences between the SDS and the PDSA - HLW Facility. The
PDSA Section 4.4.4 currently states that the MFPV feed diversion valve interlock is designed to close the valve to
prevent overfilling the MFPVs and divert the waste back to the PT Facility. The SDS specifies isolation of
transfers into the HFP vessels which could alternatively be achieved by isolation of the ADS pumps and GFR
system. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Perform an analysis to determine the MFPV high-high
A ENG level setpoints which initiate interlock signals to

shutdown the HLP pumps.__________________

Review the control logic design to verify incorporation
R ENG of the high-high liquid level feed diversion valve Document in SSRS

interlock.

Verify the high-high liquid level feed diversion valve
T SUCOM interlock will shut the feed diversion valve and turn off
T SU/COM the HLP transfer pumps when MFPV content levels

exceed setpoint values.

3.10.2.2.2 Glass Former Feed Line Isolation Interlocks - Safety Significant Interlock

Requirement: [HOLD] The glass former feed isolation valve shall interface with the PPJ system to receive a
signal to close, if any of the following MFPV setpoint values are exceeded: [Sections 4.4.23, 4.4.23.3, PDSA -

HLW Facility] (M.2.l10).

* Headspace pressure high
" Waste level high
* HOP pressure low

Basis Discussion: This interlock reduces the probability of radiological exposure to a facility worker by closing
the glass formner feed isolation valve upon indication of potential for loss of confinement. This requirement and
associated design of the GFR isolation to the HFP system are on "[HOLD]" until it is determined whether the
GER isolation valve must be designed as SC or SS. [ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Performn an analysis to determine the Headspace
A ENG pressure, Waste level, and HOP pressure setpoints

which initiate the glass former feed interlock.

R ENG Review the control logic design to verify incorporation Document in SSRS
of the glass former feed line isolation valve interlock.

Test the glass former feed line isolation valves close in
T SUICOM response to the interlock signal from the scenarios

listed above.

3.10.2.2.3 Terminate Transfer to Autosampling System

Requirement: The HFP vessel sample/transfer pumps shall stop when an interlock signal from the PPJ system is
received when liquid level is detected in the autosampler enclosure containment boundary. [Sections 3.3.5.1.10,
4.4.19.1, 5.5. 10, PDSA - HLW Facility] [Section 14. 10. 1. 1, BOD1] (M.2.2).

Basis Discussion: The system liquid level alarm detects a failure of the ASX feed or return line and trips the
interlock, which is designed to stop the melter feed sample process operations to prevent flooding the autosampler
enclosure. This requirement is based on ALARA considerations if ASX enclosure were to overflow and cause
exposure to employees.

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

A ENG Performn an analysis to determine the high level
A ENG setpoint required to initiate an interlock signal.

Review the control logic design to verify ASX liquid
R ENG level interlock with the HFP vessel sample/transfer Documented in DVR.

pumps.

Performn a test to verify the 1-f P vessel

T SU/COM sample/transfer pumps shutoff upon receiving a signal
from the control system in response to a high liquid-
level setpoint interlock in the ASX sample enclosure.

3.10.2.2.4 Autosampling System Valve Position to Isolate Flush Connection

Requirement: The HFP sample/transfer pumps shall not be allowed to operate or shall terminate operation
whenever the ASX three-way valves are open to the sample line flush connection position. [Sections 3.3.5.1.14,
4.4.19.1, 5.5.7, PDSA - HLW Facility] [Section 14. 10. 1. 1, BOD1] (M.1.1, M.2.l1, M.2.2).

Basis Discussion: Without this prevention, highly contaminated sample liquid from the MFPVs or PWD vessel
could backflow into the flush supply line and subsequent C2 zones. The flush connection valve is closed when
the pump is in operation during transfer or sampling (refer to drawing change notices 245 90-HL W-M6N-ASX-
00008, General Inst rumentation Revision to HL WASX System P&ID (ASX-SMPLR-00029), and 24590-HLW-
M6N-ASX-000 10, Genera/ Instrumentation Revision to HLWASX System P&ID (ASX-SMPLR-00042)).

[ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Review of the control system design to verify
R ENG interlock/permissive of ASX three-way valve position Documented in DVR.

switches with the HFP vessel sample/transfer pumps.

Performn a test to verify the HEP vessel sample/transfer
T SU/COM pumps cannot start up when the ASX three-way valves

are positioned open to the sample line flush connection.

Performn a demonstration to verify the HFP vessel
sample/transfer pumps shutdown when the ASX three-

I SU/COM way valves are positioned open to the sample line flush
connection while the HFP vessel sample/transfer
pumps are in operation.___________________

3.10.2.3 Implementation of Active Safety Instrumented Functions

Requirement: The active safety instrumented functions for the HFP and HCP system shall be designed in
accordance with the safety criterion 4.3-1, 4.3-3, 4.3-4, 4.3-6, 4.4-1 and 4.4-2 of the SRD. [Safety Criterion, 4.3-
1, 4.3-3, 4.3-4, 4.3-6, 4.4-1 and 4.4-2, SRD] (M.2)

Basis: The SRD establishes the criterion and applicable standards for the safety design. The design processes
including 24590-WTP-GPG-J-0 15, Safety Instrumented System Implementation and the electrical design criteria
are used to ensure independence and design compliance with the mandated standards. The completed designs are
documented in Safety Systems Requirements Specification and other design documents, which are required to be
verified to ensure compliance with the standards.

Verification: Verification is expected to be achieved through:

Verif. Verif.
Method By Plan Notes/Comments

Verify the Safety Systems Requirements Specifications
and designs are in accordance with the criteria and

R ENG standards in Safety Criteria 4.3-1, 4.3-3, 4.3-4, 4.3-6, Documented in DVR.
4.4-1 and 4.4-2 of 24590-WTP-SRD-ESH-0 1 -00 1-02,

_______ _______Safety Requirements Document Volume 11.

3.10.2.5 Additional Safety Instrumentation: Single Failure Criteria / Safety Class Requirements

Requirement: The HEP and HCP system, SC safety instrumented functions shall be designed in accordance with
safety criterion 4.3-2 and 4.3-5 of 24590-WTP-SRD-ESH-0 1-00l1-02, Safety Requirements Document Volume 11.
[Safety Criterion, 4.3-2 and 4.3-5, SRD] (M.2)

Basis: For safety instrumented functions to meet the single failure criterion, additional work related to fire zone
separation and a detailed single failure analysis following the guidance in 24590-WTP-GPG-ENG-0 159, Single
Failure Analysis Process 'for Mechanical, HVAC and Control Systems, is required. The completed designs are
documented in Safety Systems Requirements Specification and other design documents, which are required to be
verified to ensure compliance with standards.
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Verification: Verification is expected to be achieved through:

Verif. Verif.
Method By Plan Notes/Comments

Verify the Safety Systems Requirements Specifications
and designs are in accordance with the criterion and

R ENG standards in safety criterion 4.3-2 and 4.3-5 of 24590- Documented in DVR.
WTP-SRD-ESH-01 -001-02, Safety Requirements
Document Volume 11.

3.10.3 System Interface Requirements

3.10.3.1 Active Safety Instrumentation, Programmable Protection System

Requirement: The HFP and HCP Instruments with active safety functions are required to interface with the PPJ
or be engineered as local safety instrumented functions. Signal interfaces shall use standard 4-20 mA or digital
contacts. Appendix C provides a list of the HFP and HCP active safety instrumented functions and implementing
components for the HSH system. [Section 7.1,13BOD] (M.2)

Basis: Active safety instrumentation is implemented independently to the normal control system (PCi! MHJ)
through the PPJ system or in local logic solvers. The PPJ is the main safety system logic solver used on WTP and
includes logic programming to implement the active safety controls.

Verification: Verification is expected to be achieved through:

Verif. Verif.
Method By Plan Notes/Comments

Verify required interface included in specifications and
R ENG material requisitions (MRs) used to procure active safety

instruments.

3.10.3.2 Process Control System - Instruments

Requirement: Instruments connected to the PCJ system shall not performn any credited active safety function.
Instruments connected to the PCJ may include and perform safety boundary or retention functions. HFP
instruments shall use standard commercially available instrumentation and communication protocols to
interconnect to the PCJ system. Fieldbus or Modbus communication may be used. [Section 9.4. 1, BOD] (M. 1).

Basis Discussion: The PCJ is used as the normal process control system. The PCJ allows remote operator
control and monitoring of the HFP processes (e.g., provisions for process level, temperature, pressure, cooling,
and mixing, along with the ability to control and monitor pumps, motors, and valves to operate the HFP systems).
Alarms and warnings are provided to bring operator attention to, and allow rectification of abnormnal process
situations.

The instruments are part of the HFP. The system logic and control software is part of the HFP, but resides and is
implemented by the PCJ. The software interfaces with software and hardware on other systems to collectively
form an integrated control system for WTP.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Verify required specifications (related to PCJ interface) May be documented in an
are included in MRs used to procure instruments, assessment/evaluation.

3.10.4 Other Technical, Specialty, Operations and Maintenance Requirements

3.10.4.1 Process Control System - Remote Control Operations

Requirement: The HEP design shall include the following capabilities that are remotely controlled or monitored
by the PCJ system: [Sections 9.4.2, 11.4.1, 11.8.3. 1, BOD] [Section 14.4, ORD](M.1.1, M.l1.2, M.2.l1).

Melter Feed Preparation Vessels:
* The design shall have the capability to remotely monitor the vessel headspace pressure, liquid level, and

contents temperature using the PCi.

Melter Feed Vessels:
* The design shall have the capability to remotely monitor the vessel headspace pressure, liquid level, and

contents temperature using the PCJ.

Mechanical Azitators (Motor and Impeller):
* The design shall have the capability to remotely start and terminate operation using the PCI (interlocks are

provided via the PPJ).
* The design shall have the capability to transmit the operating shaft rotation speed and motor power to the

pcJ.

Pumps (Sample/Transfer and ADS):
*The design shall have the capability to remotely start and terminate operation using the PCJ (interlocks are

provided via the PPJ).
*The design shall have the capability to transmit the sampling transfer rate to the PCi.
*The design shall include remote automatic sampling capability.

Sparp-ers [HOLD]:
" The design shall have the capability to remotely start and terminate operation using the PCJ (interlocks are

provided via the PPJ).
* The design shall have the capability to transmit the sparger airflow rate to the PCI.

Monitoriny- Instruments:
* The design shall have the capability to communicate with the PCJ.
* The design shall provide the capability to access instruments to calibrate in-place or remove to calibrate in the

maintenance area.

Remote Operated Valves:
" The design shall have the capability to remotely open or close using the PCI (interlocks are provided via the

PPJ).
* The design shall have the capability to transmit the operating position to the PCI.
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Basis Discussion: Only the spargers are on "~[HOLD]" due to the differences between the SDS and the PDSA -

HLW Facility and the resolution is expected to eliminate sparging. The PDSA references utilization of a sparge
tube design to for hydrogen mitigation while the SDS offers multiple hydrogen mitigation options; not including
air sparging. These features are ALARA because they allow remote monitoring and positioning. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

R ENG Review of design to verify control room remote May be documented in an
monitoring and control features. asses sment/eval uat ion.

Demonstrate the PCJ remote control operations for all
T SU/COM the listed HFP equipment/components on both melter

lines.

3.10.4.2 Programmable Protection System - Remote Control Operations

Requirement: All PPJ monitoring and control functions shall be forwarded to the PCJ system for operator
interface. [Section 7.3.7.4, 9.10, BOD](M.2.l, M.2.2, M.2.3, M.2.4, M.2.5, M.2.6, M.2.7, M.2.8, M.2.9, M.2.10,
M.2.1 1).

Basis Discussion: The PPJ functions (i.e., interlocks) are covered elsewhere in the document. Design guide
245 90-WTP-GPG-J-0 15, Safety Instrumented System Implementation, provides the implementing instructions for
this requirement. Remote operations are considered ALARA features.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif.

Method Verif. By Plan Notes/Comments

R ENG Review of design to verify that all PPJ monitoring and Documented in logic diagrams and SSRS.control functions are forwarded to the PCJ.

T UCM Demonstrate all PPJ monitoring and control functions Rconnctio wth individualedPPn
T SUCOM are forwarded to the PCJ.cojntnwihndvua P

I_____ requirements.

3.10.4.3 Accessibility for Calibration, Testing, and Inspection

Requirement: The HFP system design shall provide the capability to access and perform remote (in cave) or
direct (out cave) calibration, maintenance, periodic functional testing, and inspections of equipment and
components during normal operation in areas that are ALARA. [Section 6.7, 8.1.2, 9.12, 11.3.2.2, 11.5.1, 12.6.3,
BOD] [Section 9.1, 11.16, ORD] [Section III.l0.C.5.c.iii., Dangerous Waste Portion of RCRA Permit].

Basis Discussion: Instruments requiring hands on preventive maintenance activities such as calibrations,
functional testing or replacement should be incorporated into the system design so that online maintenance may
be performed. Temperature elements installed in thermowells should allow removal without interrupting the
process. Instrumentation required on contaminated process is preferable to located on remotely maintainable
jumpers.

[ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify configuration facilitates Document in an evaluation/assessment.

R ENG replacement and removal, or remote/direct calibration Plant Engineering to participate in and / orand maintenance, of equipment in areas that are review the evaluation/assessment.
ALARA.

3.10.4.4 Automatic Flushing Controls

Requirement: [HOLD] Automatic flushing controls shall be provided for MFPV to MFV transfer and post-
sampling of the HFP system, and on termination of transfer from MFV to melter and shall interface with the
controls for the DIW, PWD, and ASX systems. [Section 20.0, ORD] [Section 6.2. 1, BOD] (E. 1, 3.10.4.4).

Basis Discussion: Automatic flushing controls of the sample and transfer lines will help to remove waste and
prevent plugging (refer to Section 4.1.4 of 245 90-HLW-TB-ENG-13 3-0002, Engineering Design Decision for
HL W HFP and Section 4.10.3 of 245 90-HLW-E S-ENG - 13 -003, Risk Reduction Study for the High Level Waste
(HL W) Facility:~ Failure Modes, Effects, and Criticality Analysis (FMECA), In-Service Inspection (ISI), and
Plugging). This requirement and design of HCP/HCP automatic flushing controls are on "[HOLD]" because this
change has not yet been documented in the safety basis or in the change control process. An automatic flush
connection and interlocked valving for the MFV and MFPV transfer pumps will direct flushing after
sample/transfer activities have been completed. The PDSA currently only directs interlocking of flush valving
and sampling pumps such that flushing and sample/transfers of waste do not occur at the same time. Automatic
flushing requirements in the PT to HLW transfer line will also be addressed in a later PDSA update. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Review the control logic to verify automatic flushing
R ENG controls and interfaces with the DIW, PWD and ASX

I systems

T SUCOM Test automatic flushing operations post-transfer and
T SU/COM post-sampling for each transfer/sample line.

3.10.4.5 Closed Circuit Television

Requirement: The capability to perform regulatory inspections of cell/cave floors, piping, and tanks shall be
designed and included in the layout. Non-accessible cells and caves shall be provided with CCTV inspection ports
at strategic points. [Section 12.4, ORD].

Basis Discussion: Cameras are generally located above sumps and near vulnerable items of equipment which
have an elevated need for monitoring.

[ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify CCTV inspection ports are
R ENG incorporated which allow inspection of cell/cave floors,

,____ piping, and tanks.

3.11 Other Structures, Systems, and Components Requirements

3.11.1 Mission and Functional / Performance Requirements (Including States/Modes)

3.11.1.1 Demisters

Requirement: Each HFP vessel shall include a demnister designed with a minimum efficiency to support the
operation of the HOP system. (J.1.1).

Basis Discussion: Demisters are located on top of the HFP vessels and connect vessel to the HOP/PVV vent line.
The demnisters prevent excessive moisture and aerosols from being carried into the HOP HEPA filters.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

A ENG Perform an analysis to determine the demnister minimum

A EN efficiency and droplet size.

R ENG Review of design to verify conformance to the analysis
R ENG results.

3.11.2 Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements

3.11.2.1 Air Amplifiers

3.11.2.1.1 Maintain Negative Pressure

Requirement: Each HFP vessel shall include an air amplifier system designed to maintain negative pressure in
the vessel headspace by discharging airflow into the melter cave, in response to seismic signal activation.
[Sections 3.4.2.1.1.3, 4.3.7.2, 4.3.7.2.2, PDSA - HLW Facility] (M.2.1 1).

Basis Discussion: Each air amplifier system (includes instrumentation and controls, valves, air distribution
piping, and air amplifier with flapper valve) is supplied by safety air and has a flapper valve that opens into the
melter cave. The air amplifiers (air ejectors) are located on top of the HFP vessels and mitigate pressurization of
the HFP vessels by discharging excess air into the C5 melter cave. The air amplifier creates a low pressure in the
headspace, which draws air in the overflow line through the flapper valve and exhausts the headspace gasses into
the melter cave. The air amplifiers remain off during normal operations and automatically turn on when activated
by the seismic shutdown signal.[ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Review the design to verify incorporation of an air
R ENG amplifier system for each HFP vessel sized to maintain Documented in DVR.

negative pressure in the vessel headspace.

T SU/COM Demonstrate the air amplifier is activated by the This will be performed during the
seismic shutdown signal. verification of requirement 3.10.2.1.4

3.11.2.1.2 Operability

Requirement: The air amplifiers shall continuously operate upon activation under post-seismic conditions. The
HFP vessel air amplifiers shall be designed to prevent its opening mechanism from fully sealing closed. [Section
4.3.7.2.2 PDSA - HLW Facility].

Basis Discussion: The air amplifier is to be designed to not fully close during normal operations to prevent
accumulation of solids around the opening mechanism's sealing surfaces that could cause it to adhere closed to
the vessel. This could result in the air amplifier failing to open under abnormal operations (loss of negative
pressure).

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

R ENG Review of the design to verify the air amplifier opening Dcmne nDR
mechanisms do not seal-closed when in the closed position. Dcmne nDR

3.11.3 System Interface Requirements

3.11.3.1 Air Amplifiers

3.11.3.1.1 Instrument Service Air - Air Supply

Requirement: [HOLD] The air amplifiers shall interface with the safety ISA system to receive the required flow
of air to maintain negative pressure in the HFP vessels relative to the C3 zones when the facility is in seismic
shutdown response mode. [Sections 3.3.5.2.12, 4.3.7.2.2, 4.3.23.2, PDSA - HLW Facility](I.3).

Basis Discussion: Per sheets 6, 7, and 82 of Air Sparging Line Sizing Calculation, 245 90-HLW-M6C-HFP-
000 13, the air amplifiers are designed to operate by receiving 50 scfin of air at 80 psig to maintain negative
pressure in the HFP vessels. The air amplifiers require safety compressed air to maintain a negative pressure in
the HFP vessels during emergency sparge mode following the activation of the seismic signal. The negative
pressure in the HFP vessels prevents a flow of unfiltered air from the HFP vessel headspace through a potentially
broken utility/instrument line and into the C2/C3 zones. This requirement and HFP vessel sparge tube design are
on "[HOLD]" due to the differences between the SDS and the PDSA - HLW Facility and the resolution is
expected to eliminate sparging. The PDSA references utilization of a sparge tube design to for hydrogen
mitigation while the SDS offers multiple hydrogen mitigation options; not including air sparging.
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[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Perform an analysis to verify the ISA provides
A ENG sufficient flow to maintain negative pressure in the Documented in DVR.

vessel under post seismic conditions.

Demonstrate the air amplifiers maintain negative

T SU/COM pressure in the HIFP vessels, relative to the C3 zones,
when the facility is in seismic shutdown response
mode.

3.11.3.2 Control Valves and Instruments

3.11.3.2.1 Instrument Service Air - Air Supply

Requirement: The HFP control valves and instruments shall interface with the ISA system to receive air supply
to provide the motive force to open/operate control valves and instruments. (1.3).

Basis Discussion: Remote operation reduces personnel exposure.

[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review of design to verify the HFP control valves and

R I N instruments interfaces with the ISA system.11

3.11.4 Other Technical, Specialty, Operations and Maintenance Requirements

None.

3.12 Relevant Codes and Standards

3.12.1 Codes of Record

Table 3-5 identifies relevant external codes and standards applicable to the HCP and HFP design.
Use of the Engineering, Procurement, and Construction (EPC) Code of Record, 245 90-WTP-COR-MGT- 15 -
00001 is typically invoked in the design process through the documents identified in Section 3.12.2.
Beyond inclusion here, no attempt is made in this documents for allocation to SSCs.

In some cases, the expected means of verification may be established on the basis of tests or other criteria required
by the codes and standards. This does not necessarily include verification or testing more appropriately defined in
the procurement of individual sub-systems or components, or verification or testing that is a routine activity
defined by specifications and/or procedures used by construction and startup.
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Table 3-5 IICP and HFP Applicable Codes and Standards

Implementing Codes and Standards: [24590-WTP-COR-MGT-15-OOO1, Rev 0, Engineering, Procurement, and
Construction (EPC) Code of Record]

" Not applicable
* API STD-620, Design and Construction of Large, Welded, Low-Pressure Storage Tanks.

" AWS D1 .1, Structural Welding Code - Steel.

* AWS D1 .6, Structural Welding Code - Stainless Steel.
" WAC 173-303, Washington Administrative Code - Dangerous Waste Regulations.

" ANS I/ANS 58.8-1 994, Time Response Design Criteria for Safety-Related Operator Actions.2

* ANSI/ANS 58.9-1981, Single Failure Criteria for Light Water Reactor Safety-Related Fluid Systems. 2

" ANSI/ISA-67.04.01 -2006, Setpoints for Nuclear Safety-Related Instrumentation, as tailored in Appendix C of the
SRD. 2

* ASME B31 .3-1996, Process Piping, as tailored in Appendix C of the SRD.12'

" ASME SEC ViII, Boiler and Pressure Vessel Codes, Rules for Construction of Pressure Vessels. 12

" IEEE 323-83, Qualifying Class 1 E Equipment for Nuclear Power Generating Stations, as tailored in Appendix C of
the SRD. 12

" I E EE 338-1987, Standard Criteria for Periodic Surveillance Testing of Nuclear Power Generating Station Safety
Systems, as tailored in Appendix C of the SRD.12

* IEEE 344-1987 (Ri 993), IEEE Recommended Practice for Seismic Qualification of Class 1lE Equipment for Nuclear
Power Generating Stations, as tailored in Appendix C of the SRD. 12

" IEEE 379-1994, Application of the Single Failure Criterion to Nuclear Power Generating Station Safety Systems, as
tailored in Appendix C of the SRD. 12

" IEEE 384-1992, Standard Criteria for Independence of Class 1E Equipment and Circuits, as tailored in Appendix C
of the SRD. 12

" IEEE 497-2002, Standard Criteria for Accident Monitoring Instrumentation for Nuclear Power Generating Stations as

tailored in Appendix C of the SRD. 2

" IEEE 1023-88, Guide for the Application of Human Factors Engineering to Systems, Equipment, and Facilities of
Nuclear Power Generating Stations. 12

* ISA-584.01-1996, Application of Safety Instrumented Systems for the Process Industries. 12

* NEPA 70-1999, National Electrical Code2

* NEPA 69-2002, Standard on Explosion Prevention Systems, as tailored in Appendix C. 2

* NFPA 801-2003, Standard for Fire Protection for Facilities Handling Radioactive Materials, as tailored in Appendix C
of the SRD. 2

* ANSI N42.1 8-1980 (Ri 991), Specification and Performance of On-Site Instrumentation for Continuously Monitoring
Radioactivity in Effluents. 1

* ASTM A 312, Standard Specification for Seamless, Welded, and Heavily Cold Worked Austenitic Stainless Steel
Pipes. 1

" ASTM A 240, Standard Specification for Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for
Pressure Vessels and for General Applications. 1

The HLW-PDSA specifies that design of selected portions of the HCP/HFP system per this code or standard is a credited
design feature to help ensure the robustness of the design in support of the nuclear safety hazards analysis and
selection of controls.

This code or standard from the SRD applies to components of the HCP/HFP systems that have a safety function.
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3.12.2 WIP Design Criteria, Design Guides, and General Specifications

Table 3-6 identifies relevant discipline design criteria, guides, and general specifications applicable to the HCP
and HFP systems. Use of these documnents to develop the detailed design of SSCs is governed by engineeringr
procedures. The majority of requirements contained within this document are derived fromn external codes and
standards, or are specified methods and approaches to achieve standardization and consistency of design. Beyond
inclusion here, no attempt is made in this documnent to extract individual design requirements fromn these
documents for tracing and verification, or to define how direction provided by these documents is applicable and
allocated (or not) to individual SSCs.

Table 3-6 WTP Design Criteria, Design Guides, and General Specifications Applicable to HCP and

HFP

Document Number Title

Desigqn Criteria Documents:

24590-WTP-DC-M-06-001 Mechanical Systems Design Criteria

24590-WTP-DC-E-01 -001 Electrical Design Criteria

24590-WTP-DC-E-06-002 Design Criteria for Independence of Safety Equipment and Circuits

24590-WTP-DC-E-07-O01 Design Criteria for Electrical Jumpers

Design Criteria for Environmental and Natural Phenomena Hazard Qualification of
24590-WTP-DC-ENG-06-001 Structures Systems and Components

24590-WTP-DC-PS-O1-O01 Pipe Stress Design Criteria Including 'Pipe Stress Criteria" and 'Span Method Criteria"

24590-WTP-DC-PS-01 -002 Pipe Support Design Criteria

24590-WTP-DC-PS-03-0O1 Jumper Stress Design Criteria

24590-WTP-DC-ST-04-001 Seismic Analysis and Design Criteria

Desicin Guides:

24590-WTP-GPG-ENG-004 Design Guide Pipe Stress, Pipe Layout, and Support Spacing

24590-WTP-GPG-ENG-005 Engineering Design Guide for Pipe Support

24590-WTP-GPG-ENG-086 Equipment Environmental Qualification

24590-WTP-GPG-ENG-0094 Pipe Design Work Process

24590-WTP-GPG-ENG-0099 Design Verification of Plant Design Deliverables

24590-WTP-GPG-ENG-01 03 Equipment Seismic Qualification

24590-WTP-GPG-ENG-01 09 Accessibility Review of Equipment and Components

24590-WTP-GPG-ENG-01 18 Piping Component Stock Codes

24590-WTP-GPG-ENG-01 19 Isometric Drawings Production

24590-WTP-GPG-ENG-01 23 Disposition of Hard to Reach Spools

24590-WTP-GPG-ENG-01 27 Processing Engineering Calculations

24590-WTP-GPG-ENG-O1 29 Waste Acceptance Impacting Determination

24590-WTP-GPG-ENG-01 30 Waste Acceptance Impacting Item Qualification Plan

,24590-WTP-GPG-ENG-01 40 Hot Pipe Penetrations Through Concrete

124590-WTP-GPG-ENG-01 41 WTP Radiation Damage Thresholds for Non-Metallic Materials
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Table 3-6 WTP Design Criteria, Design Guides, and General Specifications Applicable to HCP and

HEP

Document Number Title

24590-WTP-GPG-ENG-01 44 Piping Interface with Flexible Equipment-Stress Analysis Design Guide

24590-WTP-GPG-ENG-01 45 SC-IIIE Piping - Stress Analysis Design Guide

24590-WTP-GPG-ENG-01 46 Piping Coating System Selection Guide

24590-WTP-GPG-ENG-01 49 Piping Classification Guide

24590-WTP-GPG-ENG-01 50 Plant Design/Mechanical Systems Equipment Interfaces: Terminal End Equipment

24590-WTP-GPG-ENG-01 53 Safety Instrumentation - Independent Protection Layer Identification

24590-WTP-G PG-E NG-01 59 Single Failure Analysis Process for Mechanical, HVAC, and Control Systems

24590-WTP-GPG-ENG-01 65 Pipe Stress and Supports Confirmation

24590-WTP-GPG-J-005 Control Systems Interfaces

24590-WTP-GPG-J-014 Control Systems Design Process Guide

24590-WTP-GPG-J-O1 5 Safety Instrumented System Implementation

24590-WTP-GPG-J-01 6 Control Valve Sizing

24590-WTP-GPG-J-017 WTP Seismic Category Application to C&I Systems

24590-WTP-GPG-J-0057 Setpoint Calculations

24590-WTP-GPG-M-002 Hydraulic Seals

24590-WTP-GPG-M-005 Ejectors (Jet Pumps) for Liquid Slurry Pumping

24590-WTP-GPG-M-009 Jet Pumps (Ejectors) for Vacuum Generation

24590-WTP-GPG-M-01 1 Pipe Sizing for Compressible Flow

24590-WTP-GPG-M-O1 2 Pump Net Positive Suction Head

24590-WTP-GPG-M-01 3 Plant Wash System Design

24590-WTP-GPG-M-O1 6 Pipe Sizing for Lines with Liquids Containing Solids - Bingham Plastic Model

24590-WTP-GPG-M-O1 7 Design Parameters & Test Pressures for Equipment & Piping

24590-WTP-GPG-M-019 Vessel Sizing

24590-WTP-GPG-M-022 Liquid and Vapor Line Sizing By Formula

24590-WTP-GPG-M-023 Other Losses in Piping Systems

24590-WTP-GPG-M-027 Recommended Slopes for Piping Systems

24590-WTP-GPG-M-028 Vent, Drain, and Root Valve Sizing and Selection for Piping Systems

24590-WTP-GPG-M-032 Vessel Overflow and Gravity Line Sizing

Determining Quality Level and Seismic Category Classification of Sub-Components,
24590-WTP-GPG-M-036 Assemblies, Sub-Assemblies, and Parts

24590-WTP-GPG-M-047 Preparation of Corrosion Evaluations

24590-WTP-GPG-M-050 Pressure Vessel and Heat Exchanger Design

24590-WTP-GPG-M-052 Specifying Design Cycles for Equipment and Piping

24590-WTP-GPG-M-0058 Minimum Flow Velocity for Slurry Lines
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Table 3-6 WTP Design Criteria, Design Guides, and General Specifications Applicable to HCP and
HFP

Document Number Title

24590-WTP-GPG-M-0059 Avoiding Chemical Line Plugging - Plant Design Considerations

24590-WTP-GPG-M-0061 Vessel Structural Analysis and ASME Section VIII Evaluation

24590-WTP-GPG-P-0003 Jumper Design Guide

24590-WTP-GPG-PL-002 Plant Design Material Control Guide

24590-WTP-GPG-SRAD-001 Design Guide for ALARA

S ecifications:

Engineering Specification for HLW Melter Feed System Demnisters, Air Ejectors and
24590-HLW-3P5-HFP-T0003 Overflow Flapper Valves

24590-WTP-3P5-GOOO-T0002 Engineering Specification for Positive Material Identification (PM I) for Shop Fabrication

24590-WTP-3P-GOOO-TOO1 5 Engineering Specification for Environmental Qualification of Mechanical Equipment

24590-WTP-3P5-JQOO-T0004 Engineering Specification for Management of Supplier Software

24590-WTP-3P5-JQOO-T0005 Engineering Specification for Management of Supplier Safety Software

Engineering Specification for Environmental Qualification of Control and Electrical
24590-WTP-3P5-JQO6-T0005 Systems and Components

24590-WTP-3P-JQ7-TOOO1 Engineering Specification for Instrumentation for Package Systems

Engineering Specification for Construction and Installation of Controls and
24590-WTP-3P-JQ8-TOOO1 Instrumentation

24590-WTP-3P-MOOO-TOOO1 Engineering Specification for Air Displacement Slurry Pumps

24590-WTP-3P5-MACS-T0003 Engineering Specification for Mechanical Agitators

Engineering Specification for Vessel-Mounted Vertical Transfer Pumps - WTP HLW
24590-WTP-3P5-MPCO-T0009 Facility

24590-WTP-3P-MVOO-TOOO1 Engineering Specification for Pressure Vessel Design and Fabrication

24590-WTP-3P5-MVOO-T0002 Engineering Specification for Seismic Qualification Criteria for Pressure Vessels

24590-WTP-3P5-MVOO-T0003 Engineering Specification for Pressure Vessel Fatigue Analysis

Engineering Specification for General Welding and NDE Requirements for Supplier
24590-WTP-3P-NWPO-TOOO1 Fabricated Piping

24590-WTP-3P5-PBO1 -TOOO1 Engineering Specification for Technical Supply Conditions for Pipe, Fittings, and Flanges

24590-WTP-3P5-PHO1 -TOOO1 Engineering Specification for Technical Supply Conditions 'QL' Pipe Supports

24590-WTP-3P5-P02-TOOO1 Engineering Specification for Shop Fabrication of Piping

24590-WTP-3P-SSOO-TOOO1 Engineering Specification for Welding of Structural Carbon Steel

Engineering Specification for Welding of Structural Stainless Steel and Welding of
124590-WTP-3P5-SSOO-T0002 IStructural Carbon Steel to Structural Stainless Steel.
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4 System Description

This section summarizes design output information, describing the current design and the operational and
maintenance aspects of the system. The information provided below does not contain design requirements and
should not be used as design input. The description of the current design contained in this section may not fully
align with design requirements. This is acceptable within the context of this document. Areas of misalignment
are to be resolved through appropriate mechanisms and the SDD updated to reflect changes made to the design.
Changes to the descriptive text will be made following the changes to the lower tiered Engineering documents.

4.1 Configuration Information

4.1.1 Description of System, Subsystems, and Major Components

4.1.1.1 Overview

*Process Flow Diagram HLWReceipt & Feed Preparation - 24590-HL W-MS- V]7T-00001

*P&ID - HL W- HL WMelter Feed Process System - 24590-HL W-M6-HFP-00001001, -00001002, -00001003,
and -00001004

* P&ID - HL W- HL W Melter Feed Process System -- 24590-HL W-M6-HFP-00002001, -00001002, and -

00001003

The HLW Concentrate Receipt Process system (HCP) receives HLW concentrate through waste transfer lines
from the Pretreatment HLW Feed Blend Vessel (HLP-VSL-00028), part of the HLW Lag Storage and Blending
Process System (HLP), and directs the waste stream to the Melter Feed Preparation Vessels (MFPV) of the Melter
Feed Process System (HFP). The HFP system is designed to receive, blend, sample, and transfer the waste slurry
to the melter. In the MFPVs, the HLW concentrate consists of solids from ultrafiltration, strontium/transuranic
(TRU) precipitate, cesium concentrate and Cs/Sr' capsule (future waste). The HLW concentrate and glass
formers are combined to make the HLW melter feed slurry. The glass former addition is calculated using a
complex algorithm that uses data from the MFPV samples for the calculation. The blended melter feed is batch-
transferred from the MFPVs to the Melter Feed Vessels (MFVs), where it is continuously transferred to the HLW
melters. The system design incorporates two vessels (MFPV and MFV) so the waste mixture can be
simultaneously prepared in the MFPV and constantly fed to the melter in the MFV.

The HFP system consists of two melter trains, with each train serving a dedicated melter. The HLW Melter 1 is
supported by MFPV (HFP-VSL-OOO0 1) and MFV (HFP-VSL-00002) as shown on Process Flow Diagram 24590-
HLW-M5-Vl17T-OOOO 1. The HLW Melter 2 is supported by MFPV (HFP-VSL-00005) and MFV (HFP-VSL-
00006) as shown on Process Flow Diagram 24590-HLW-M5-VI7T-0000l.

A simplified flow diagram for the HCP and HFP systems is shown in Figure 4-1.

Cs/Sr waste may be added to the waste feed in the HLP of the PT Facility. A future facility for processing of the Cs/Sr
capsules will need to be completed before this waste can be added to the HLW feed.
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Figure 4-1 Simplified Flow Diagram for HCP and HFP System
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The MFPVs (HFP-VSL-0000l/00005) mix HLW concentrate with glass foniners fromn the HLW glass formner
mixers (GFR-TK-00025/0003 1).

Each MFPV is sized based for a maxim-umn batch volume of 5500 gallons [3.5.1.1.11. Each vessel is to support
one mnelter and is capable of supporting mnelter feed at the required facility production rate with one mnelter
operating at 3.75 MTG per day [3.4.1.1.1]. The batch cycle time for feed preparation is 25 to 54 hours varying
with waste oxide loading, HILW solids concentration and glass yield. The MFPV normnally receives feed fromn the
upstreamn 1-LW feed blend vessel (or its designated back-up vessel).

The HIM concentrates fromn the PT Facility are transferred to the MFPVs through four separate lines. Of the four
transfer lines, two are dedicated for each mnelter. The waste transfer lines are designed to permnit valve lineups
capable of directing flow to the MFPV or the PT Facility (PWD-VSL-00043). During normnal operations, waste
transfer is directed to the MFPV followed by a single line volume flush into MFPV. Subsequently, the valve
positioning is changed such that line flushes from PT are directed back to the PT Facility (PWD-VSL-00043) via
thc return transfer line; mninimnizing waste dilution in the MFPV. The primary transfer line is normnally used to
transfer into the MFPV; while the secondary line directs flushes back to the PT Facility (PWD-VSL-00043). In
the event the primary transfer line is takeni offline, the secondary line will be used with a flush connection
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attached in the melter cell. After each waste transfer is complete, the line is flushed by the PT HLP with plant
wash fluid to prevent plugging of the transfer line. The plant wash fluid used to flush the lines is normally
Demineralized Water or process condensate provided by the plant wash racks in the PT Facility; connections on
the plant wash racks allow reagents to be used to aid in cleaning the pipe [3.6.3.1].

After transfer of waste concentrate from the PT facility to the HFP MFPV is complete, the batch is sampled to
determine the glass former additives needed to create a waste compliant mixture for glass production. The glass
former algorithm directs addition of glass formers to the MFPV by gravity transfer from the GFR mixer [3.5.3.2].
The mechanical agitator blends the glass formers and waste to a degree of homogeneity. Adequate mixing is
based on administratively controlled mixing time and agitator speed control to help prevent build-up of settled

solids thereby preventing inaccurate sampling results [3.7.1.1.1]. The agitator has the ability to resuspend solids

in the event of a loss of agitation. To assist the agitators, baffles are located internal to the vessel. For further
details on the baffles, refer to section [4.1.1.2.51. When adequate mixing is achieved, the waste batch is again
sampled and analyzed. Final sampling is a process hold point requiring satisfactory results before the waste batch
may be processed forward from the MFPV to MFV.

The air sparging system in the HFP vessels provides hydrogen mitigation capability. The design of the HFP
system includes sparge tubes for hydrogen mitigation and functions as a redundant method to prevent a Design
Basis Gas Release Event (DBGRE). Hydrogen mitigation is achieved with agitator operation and idle sparger
purge airflow forcing gases, including hydrogen, out of the waste and into the vessel headspace to be removed via
ventilation. Section [4.1.1.2.6] contains further details on the air sparging system.

The MFPV headspace is vented to the Process Vessel Vent Exhaust (PVV) system. The PVV system is capable
of maintaining a negative headspace despite air leakage into the vessels from various sources. Vented air from the
vessel headspace must first travel through a demister to reduce particulate and aerosols. Following passage
through the demister, the remaining air vents to the PVV system.

If melter feed in the MFPV is determined unsatisfactory for progression to the MFV due to sampling results, the
batch is adjusted with the glass formers to allow processing. If the required addition of glass formers exceeds the
volume of the MFPV, then transfer between the melter trains is allowed [3.4.4.2]. Out of spec batches are not
permitted for transfer to the RLD system since the steam ejectors are only permitted for transfer of HLW
concentrate from the HFP system to RLD during vessel decommissioning [3.5.3.8]. In lieu of using the steam
ejectors to send vessel contents to RLD, a feed-forward operation strategy will be used to send all vessel contents
to the melters.

The MFPVs are equipped with the following:

* Mechanical agitator [3.7.1.2.1]

* Air spargers for forced air purging of vessel head space and secondary agitation mechanism (on hold pending
changes from SDS) [3.10.1.3.2]

* Air amplifier for Safety ventilation of the HFP head space [3.11.2.1.1, 3.11.2.1.2]

* Two mechanical pumps to transfer waste to the HLW MFV and the auto sampler [3.4.1.1.3]

" Demister on the vessel vent line for de-entrainment [3.11.1.1]

* Instrumentation for level, density and pressure measurement [3.10.1.1.2, 3.10.1.1.3]

* Thermocouple for temperature measurement [3.10.1.1.1]

* Cooling jacket to remove radioactive decay heat and heat generated by the agitator [3.5.1.1.2]

a Internal fixed nozzles for periodic wash-down [3.5.4.1]

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 88 Ref: 24590-WTP-3DP-GO4B-00093



24590-HLW-3ZD-HFP-OOO1, Rev 0
HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

* Steam ejector for transfer to the PWD vessel (RLD-VSL-00008) [3.5.3.8]

* Overflow path, equipped with flapper valve to prevent air in-leakage [3.5.2.1.1, 3.5.2.1.2]

* Internal baffles [3.5.2.2]

The MFPVs are equipped with two forms of level detection; radar as well as 'bubbler' style (differential pressure)
density compensated level detection. The vessel level measurement in the MFPVs is interlocked to shut the glass
former feed isolation, stop additional incoming waste from PT to the MFPV and alarm when high-high level in
the vessel is detected. Samples are taken from the MFPV via the ASX sample cabinets and are analyzed by the
Analytical Laboratory. To ensure a representative sample, flow detection is included on the sample line to verify
transfer rate is adequate. High average velocity ensures a turbulent fluid stream and characteristic sample
properties. The level and sample data are used in the glass former algorithm to determine the MFPV heel volume
used and also determines the feed batch volume that is transferred from the MFPV to the MFV. Vessel levels
before glass formner addition are also used to predict the radionuclide content of the HLW glass within the LHLW
canisters. Since the level instrumentation provides information used by the glass former algorithm to confirm the
slurry meets the Waste Compliance Plan requirements, it is given a WAI Performance SSC characteristic. The
key WAI attribute for the level measurement instrument is an accuracy of +/- 2 percent [3.5.3.9, 3.10.1.1.3].
Safety Classifications of equipment are identified by [3.4.2.1].

Each MFPV is equipped with two cantilever pumps for transfer through the ASX recirculation loop or to the
corresponding MFV. Jumpers are available to allow transfer of feed to the redundant melter train. [3.4.4.2]

The HLW MFPVs are located in the melter cave. Removal and replacement of the vessel and its components is
conducted remotely by the HLW Melter Cave Support Handling (HSH) System [3.4.4.1]. Due to the abrasive and
corrosive nature of the feed slurry, the agitator and pumps will need to be replaced within the lifetime of the plant
[3.4.1.2.1].

Figure 4-2 depicts the major subcomponents within the MFPV and MFV.
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Figure 4-2 Overhead View of MFPV and MFV
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* Mechanical Systems Data Sheet: Mechanical Agitator - 24590-HL W-MFD-HFP-00003
* HLW Vitrification Building General Arrangement Plan ATEL OW-0" - 24590-HLW-P]-PO]T-00002

The HLW MFVs (HFP-VSL-00002/00006) receive blended melter feed, consisting of HLW concentrate and glass
formers, from the HLW MFPVs. The batch cycle time for melter feed varies from 40 to 90 hours. The duration
of the batch cycle times vary with the waste oxide loading, HLW solids concentration and glass yield.

The mechanical agitator in the MFV is capable of maintaining a homogeneous melter feed slurry to ensure the
final product meets qualification requirements. Although the MFVs are not sampled during normal operations,
they each have the capability to be sampled if required [3.5.3.9]. The mechanical agitator also ensures solids will
be sufficiently disturbed to release entrained hydrogen from the vessel contents at a steady rate. To assist the
agitator, baffles are located internal to the vessel. For further details on mechanical agitation and vessel internal
baffles, refer to Section [4.1.1.2.51. In the same manner as the MFPVs, spargers are located in the vessel to
introduce an idle air purge to the system and help mitigate the possibility of hydrogen buildup. For further details
on the spargers, refer to Section [4.1.1.2.6]. The gases purged to the vessel headspace are vented by the Process
Vessel Vent Exhaust system during normal operations or the C5V ventilated melter cave during non-routine
events.

The MFVs are equipped with the following:

* Mechanical agitator [3.7.1.1.1]

* Air spargers for purging hydrogen from vessel head space and agitation (on hold pending changes from SDS)
[3.10.1.3]

* Air amplifier for Safety ventilation of the HFP head space [3.11.2.1]

" ADS transfer pumps [3.9.1.2]

* Demnister on the vessel vent line for de-entrainment [3.11. 1.1]

* Instrumentation for level, pressure, and density measurement [3.10.1.1.2, 3.10.1.1.3]

* Thermowell for temperature measurement [3.10.1.1.1]

* Cooling water jacket to remove radioactive decay heat and heat dissipated from agitation [3.5.1.1.2]

* Internal fixed nozzles for periodic wash-down [3.5.3.5, 3.5.4.1]

* Steam ejector for transfer to the plant wash and drains vessel (RLD-VSL-00008) [3.5.3.8]

* Overflow path, equipped with flapper valve to prevent air in-leakage [3.5.2.1.1, 3.5.2.1.2]

* Sample pump to transfer waste to auto sampler

* Internal baffles [3.5.2.2]

Each MFV is equipped with two ADS pumps for transfer to the melter; both pumps are needed to operate the
melter at design throughput. Although sampling in the MFV is infrequent, each vessel is also equipped with a
single cantilever centrifugal pump to support sampling (as opposed to the MFPVs which are equipped with 2 x
100% capacity pumps). The MFV design accommodates sampling but the centrifugal MFV sampling pump is not
normnally installed due to probability of plugging from infrequent use. Remote installation is required for
installation of sampling capability. If sampling is conducted, the centrifugal pump transfers waste to the
autosampling unit and recirculates the remaining waste back to the MFV.

The HLW MFVs are located in the melter cave. Removal and replacement of the vessel and its components is
conducted remotely by the HLW Melter Cave Support Handling (HSH) System [3.4.4.1]. Due to the abrasive and
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corrosive nature of the feed slurry, the agitator and pumps are anticipated to require replacement within the
lifetime of the plant [3.4.1.2.1].

4.1.1.1.4 Vessel Ventilation

Each HFP vessel is equipped with a demister on the associated vent nozzle, which discharges into the PVV
[3.11.1.1]. Prior to entering the PVV, the air passes from the vessel headspace into a demnister. The demnisters de-
entrain the aerosols from the off-gases and purge air; the liquids and solids will be cleaned from the demnister
periodically using demnineralized water and reagents as required, supplied to an internal wash ring provided above
the demnister packing. The flow of demnineralized water is initiated manually by an operator to provide the
demnister flush. The ventilation serves as a formn of protection to prevent accumulation of flammable gases that
could result in a release of chemical or radiological material. The ventilation system maintains a negative
pressure in the HFP vessels relative to other lower radiation/contamination zones so that in the event of a flow
path formning, the direction of flow will be into the HFP vessel and then into the PVV.

During off-inrmal events such as loss of mixing or loss of vessel ventilation the vessels are equipped with air
amplifiers to provide ventilation and maintain vessel headspace at negative pressure. The volume of air that can
be drawn by the air amplifiers is sufficient to maintain vessel headspace at negative pressure during full sparging
[3.11.2.1.1]. Air amplifiers, demnisters, and demister packing are designed to be remotely removable and
replaceable to accommodate 40 years of facility operation [3.4.1.2.1].

To maintain vessel headspace volume and prevent over pressurization due to excess liquids or gasses during an
off-niormal event, each HFP vessel is equipped with an overflow line and flapper valve to allow overflow to the
melter sumps. The overflow mechanism is designed for the maximum in-flow rate of the vessels [3.5.2.1.3]. The
overflow line includes a flapper valve which opens upon loss of negative headspace pressure, providing a backup
vent path. This valve has been designed so that it does not fully seat when closed to prevent accumulation of
solids [3.5.2.1.2]. The overflow line is directed towards the top of the melter cell sumps. The sumps, after
appropriate jumper routing, transfer recovered spilled material to the opposite train's MFPV [3.4.4.6].

4.1.1.2 Components

In-Cave pipe work and vessels that are non -maintainable are fully welded [3.6.1.1.1]. HFP/HCP equipment is
constructed of material resistant to radiation, process solutions, and decontamination agents. Selection of
materials of construction addresses the in-cave chemical, radiological, and thermal environment to minimize
maintenance requirements [3.4.1.2.2]. In-cell/cave equipment is simplified and minimized wherever practicable
to improve reliability, operability, maintainability, and to minimize waste generated from disposal and
decontamination. Maintainable equipment within the caves is designed for remote maintenance or to be
recovered remotely by external means to a maintenance area [3.4.4.1]. Process piping in the HFP is designed to
be free-draining with no traps/seals and vents/drains where appropriate to facilitate drainage [3.6.4.1]. Isolation
and test points with drain/bleed valves shall be included in the design to allow for removal, replacement, and
testing of plant items required during normal operations.

The predicted wear on type 31 6L stainless steel (unprotected by tungsten -carbide, cobalt based protective coating
system) from slurries containing glass formers is based on an assumed slurry composed of 40 volume percent (60
weight percent) SIL-CO-SIL 75 silica sand composed of a weighted mean partiple diameter of 21 microns and
maximum velocities of 3 in/s (assumrptions 6.3, 6.4.3, and 6.5.2 of calculation 24590-WTP-MOC-50-00004). The
predicted wear rate should be conservative since the solids in the WTP waste without glass formners are expected
to be softer and less erosive than silica sand. The expected wear on the piping during operation is dependent on
the velocity and the usage factor (see 24590-WTP-MOE-50-0001 1). If either the solids concentration or the
weighted mean particle diameter of the WTP waste slurry is significantly greater than assumed in the calculation,
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then the potential wear and useful life of the affected components containing glass formners should be recalculated
[3.4.1.2.2].

Component safety classifications for components within this section are identified by requirement [3.4.2.1].

4.1.1.2.1 Air Displacement Slurry Pumps (HFP-PMP-OOO1 /-00002/-00014/-00015)

*Process Flow Diagram HL W Receipt & Feed Preparation (System HCP, GFR, & HFP) - 245 90-HL W-M5-
Vi 7T-0000]

The ADS pumps are used in the MFVs for transfer to the melter. The ADS pump type has been selected because
it has self-clearing capabilities each stroke via an air flush. The driving force is compressed air from the ISA
system, which acts to push the slurry using a pulsed flow and clears the feed lines at the same time [3.9.1.2,
3.9.3.2.1].

The ADS pump controls allow for a water flush cycle once every two to four hours during normnal feeding
operations. In addition, a flush cycle begins immediately before feeding starts from an idle condition and
immediately after a pump shutdown condition to prevent feed line blockage. The flush water is sent to the melter.

The ADS pumps have a design life of greater than 5 years with normal periodic maintenance [3.4.1.2.1].

4.1.1.2.2 Cantilever Pumps (HFP-PMP-OOO5AIB / HFP-PMP-00018A/B / HFP-PMP-00007 /HFP-
PMP-00017)

* DRA WING - HL WMelter 1/2 Feed Preparation Vessel Assembly Drawving - 24590-QL-POA-MVAO-000]8-03-
00002

* Mechanical Systems Data Sheet; Vertical Centrifugal Pump - 245 90-HL W-MPD-HFP-0000 7

* P&ID - HL W - HL W Melter Feed Process Sys Process System Sample/Transfer Pumps HFP-PMP-00005A/B -
24590-HL W-M6-HFP-0000 1002

The HFP vessels are equipped with vertical centrifugal pumps for process fluid transfer and sampling. The
MFPV cantilever pumps are used for both transfer and sampling functions while the MFV cantilever pump is only
used for sampling. The MFPV and MFV cantilever pumps offer the capability to transfer melter feed to the
opposite train through the respective sample loop. These pumps are mounted to the HFP vessels with bolted
flanges and take suction from the bottom of the vessels. A priming line that connects at the suction entrance will
prime the pump for pump start-up. The impeller and casing sit inside the vessel head. If the pump seals fail, the
only path for waste is back into the vessel; thus preventing the vessel's liquids or gases from affecting personnel
or the environment.

Each MFPV has two cantilever pumps for transfer to the MFV [3.4.1.1.1]. In addition to transfer of waste
between vessels, the MFPV transfer pumps also provide the ability to sample by recirculating the slurry through
the ASX sampler and back into their respective vessel [3.4.1.1.3]. Each MFV has a dedicated cantilever pump
(HFP-PMP-00007/OO 17) for sampling, which has the ability to circulate vessel contents through the ASX
sampler and back into its respective vessel. The MFV sampling pumps are not installed during normal operations,
but they can be remotely installed when needed. Unlike the MFPVs which consistently use the samnple/transfer
lines and pumps for normal operations, the infrequent use of the MFV ASX pumps is postulated to contribute to
build up of contamninants. The pumps are not normnally installed to prevent plugs in the pumrp suction and priming
lines due to long idle periods. Flushing of the transfer/sampling lines fromn these pumps is performed by flush
connections in the ASX samplers. Flush connections have check and isolation valves to prevent back flow of
process fluid into the utility system. [3.9.1.1.1]
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The vertical centrifugal pumps are designed for a minimum service life of not less than 20 years (when subject to
periodic maintenance) and an exposure life of 5 years (with no maintenance required in that period) [3.4.1.2.1].

4.1.1.2.3 Steam Ejectors (HFP-EJCTR-00001 and HFP-EJCTR-00002 / HFP-EJCTR-00005 and HFP-
EJCTR-00004)

*Process Flow Diagram HL W Receipt & Feed Preparation (System HCP, GFR, & HFP) - 245 90-HL W-M5-
VI 7T-00001

The MFPVs and MFVs are both equipped with steam ejectors to assist in vessel decontamination and
decommissioning (D&D). The steam ejectors will provide a route to the Plant Wash and Drains Vessel (RLD-
VSL-00008) when the affected HFP vessel must be decommissioned. Steam ejectors are neither installed nor
shall the steam supply be connected to the steam racks until required to support vessel D&D. This will prevent
non-Newtonian waste from entering the RLD system. In order for the steam ejector to achieve the required lift,
the vessel contents will require dilution with demineralized water because of the high solids content in the feed
slurry [3.4.4.4]. Demineralized water is added to the vessels via an internal spray ring assembly. Initiation of
vessel washing via the internal spray nozzles is achieved by manually opening a ball valve at the PWD rack for
the associated vessel and controlling flow to the rack from the control room by adjusting the upstream PWD rack
isolation valve.
4.1.1.2.4 Cooling Jackets

*Process Flow Diagram HL W Receipt & Feed Preparation (System HCP, GFR, & HFP) - 24590-HL W-M5-
Vi 7T-0000]

The HEP vessels are equipped with coolingjackets. The cooling jackets are supplied with cooling water from the
Plant Cooling Water (PCW) System in BOF. The cooling jackets have over-pressurization protection provided by
pressure relief valves installed on the inlet cooling water lines that empty to the cave floor if the setpoint is
exceeded. The PCW system is designed to provide adequate cooling for each HFP vessel to remove heat from
mechanical agitation and radioactive decay. [3.5.1.1.2]
4.1.1.2.5 Mechanical Agitators

* Process Flow Diagram HL W Receipt & Feed Preparation (System HCP, GFR, & HFP) - 245 90-HL W-M5-
Vi 7T-00001

* Mechanical Systems Data Sheet; Mechanical Agitator - 24590-HL W-MFD-HFP-00013

Both the MFPVs and MFVs utilize mechanical agitators to mix the HFP concentrate and glass formers to keep the
solids in suspension [3.7.1.1.1]. The agitator also ensures the solids will be sufficiently disturbed to release
entrained hydrogen from the vessel contents at a steady rate. The agitator is rotated by a variable speed drive
motor and continuously operated. The agitator assemblies have speed sensors and current detectors for safety
purposes to identify when the agitator fails [3.10.1.2.1]. The adjustable speed drive is utilized to vary the degree
of mixing. Prior to sampling or processing forward melter feed, the agitator speed is increased to ensure a
homogeneous mixture. During phases where the vessels are neither sampling nor transferring, the rate of agitator
rotation is reduced such that erosion is reduced while keeping solids in suspension. The speed of the agitator can
be increased or decreased manually by an operator and the controller will adjust the speed to achieve the desired
output. The agitators for the MFPV vessels have WAI requirements to provide agitation sufficient to produce a
homogenous mixture for sampling purposes. This WAI requirement is met by design configuration of the
impellers and shaft assembly. Testing of the impeller configuration has verified satisfactory mixing as
documented in Part B of the WA! Item Qualification Plan for HLW Melter Feed Preparation Vessel Agitators
[3.7.1.1.1]. The MFPV speed sensors are calibrated to meet WA! requirements for verifying appropriate
rotational speed needed to guarantee homogeneity. Administrative controls are required to confirm rotational
speed and mixing time, greater than 15 minutes, prior to vessel sampling.
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The MFPVs and MPVs are equipped with four baffles placed around the vessel internal perimeter. These baffles
are supported in four points along their height off the vessel wall and have a gap between the vessel wall and the
baffle. This arrangement enhances the mixing of the agitator and minimizes the coning effect of the operation of
the agitator. The dimensions and placement of these baffles, as well as the rest of the internal geometry in the
vessels, are WAI because the baffles and vessel internals influence the effectiveness of the mixing required to
obtain representative samples. [3.5.2.2].

4.1.1.2.6 Sparge Tubes

*DRA WING - HL WMelter 1/2 Feed Preparation Vessel Assembly Drawing - 24590-QL-POA-MVAO-00018-03-
00002

The air sparging system in the HFP vessels provides hydrogen mitigation capability. Current design of the HFP
system includes sparge tubes for hydrogen mitigation and a redundant method to prevent a Design Basis Gas
Release Event (DBGRE). The SDS identifies the sparge tube design as removed and references development of
alternate methods of performing these functions. Pending development of these alternate methods and their
incorporation into the design basis documents, the requirements for air sparging are on hold [3.10.1.3.2].

There will be eight spargers radially located around the vessel. In the current design, the air sparge tubes provide
a forced airflow during normal operations with the agitator running to ensure there will not be a slow buildup of
hydrogen in the vessel headspace above the Lower Flammability Limit (LFL) [3.8.2.1]. During Design Basis
Events resulting in agitator failure, full safety sparge mode is initiated and the sparge tube airflow is increased to
disturb the sediment layer formed by the settling solids and allow the hydrogen trapped by this layer to be
released prior to reaching the LFL or a gas concentration sufficient to induce a cascade bubble release [3.8.3.2].
During the safety sparge mode, the spargers flow rate will be increased intermittently approximately once per day
for one hour, returning to normal operating purge flow after that hour. The sparge air is vented from the vessel
into the Process Vessel Vent Exhaust (PVV) system except when the sparging is activated by the seismic signal.
When activated by the seismic signal, the air amplifiers mounted on the vessel head also activate ejecting the
headspace air into the C5 melter cell to prevent over pressurization of the vessel. The air supply piping and
valves within the air sparging system are designed as Safety Class components [3.4.2.1].

4.1.1.2.7 Steam Racks

*P&JD - HL W - HL WMelter Feed Process System Sparge Rack Utility Supplies - 245 90-HL W-M6-HFP-
00010001

The steam racks in the HEP and HCP feed high-pressure steam to ejectors in the RLD, HSH, and HFP systems.
Steam is supplied by the HPS. Steam will not be attached to the steam supply piping until decommissioning. The
ISA provides pressurized air used to purge steam lines following a steam transfer to prevent a steam collapse,
which would result in backflow of contamination.

4.1.2 Boundaries and Interfaces

* Process Flow Diagram HL W Receipt & Feed Preparation (System HCP, GFR, & HFP) - 245 90-HL W-M5-
Vi 7T-00001

The major interfaces with the HFP system are the HLW Concentrate Receipt Process System (HCP), HLW Melter
Process System (HMP), and Glass Formner Reagent (GFR) System. The Melter Feed Preparation Vessels receive
HLW concentrate from the Pretreatment HLP system through the HCP system. The process waste enters to HCP
system from the PT facility HLP systemn before entering the HFP system where GFRs are added an ultimately fed
to the HMP system melters.
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The boundary of the HCP system is at the wall of the melter cave. The HFP boundary limit with the GFR system
is at the isolation valve downstream of the HLW Glass Formner Mixer on the discharge line to the MFPV. From
the Melter Feed Vessel, HLW feed slurry is transferred to the HMP system. The boundary limit with the HMP
system is at the melter nozzle. The boundaries for manually operated processes are at the wallbox. The
boundaries for controlled processes are at the control valve. Agitators and pumps receive their power from the
motor control centers. Power for the instrumentation and control systems will be from the plant Safety
Uninterruptible Power Electrical System (UPS). Safety Power for the agitators is supplied by the standby diesel
generators. The HFP vessels and vessel equipment can be remotely removed and replaced by the mechanical
handling equipment in the melter cave. The radioactive solid waste handling (RWH) system equipment and
processes are used to change out the HFP pumps, agitators, and other miscellaneous equipment. [3.5.3.1, 3.5.3.2,
3.5.3.3, 3.5.3.4]

4.1.2.1 Interfacing Systems

Table 4-1 System Interfaces

System
Locator System Name Nature of Interface

ASX Autosampling System Sampling is performed to characterize the batch waste. The
HFP waste batch is pumped through a recirculation loop to an
autosampling unit. The autosampler is located outside the cell
in a shielded but accessible location. After progressing through
the autosampling unit, waste recirculates back to the MFPV.
[3.5.3.9]

C5V C5 Ventilation System During off-normal events, provides ventilation of the melter
cave to remove headspace gas vented by the HFP vessel air
amplifiers or overflow features when the HOP/PVV is
unavailable.

DIW Demineralized Water System Demnineralized water is supplied for vessel washing; and to
flush the Transfer and ADS pumps. [3.5.3.5]

GFR Glass Formers Reagent The GFR Feed Hopper delivers blended glass formers to the
System HFP system vessels.

HCP HLW Concentrate Receipt Provides a transfer path to supply HLW concentrate to MFPVs
Process System from PT HLP.

HFP HLW Melter Feed Process Receives feed concentrate from HCP.
System

HLP HLP Lag Storage and Feed Transfers HLW concentrate from the PT Facility to the HLW
Blending System HCP.

HMP HLW Melter Process System Receives blended HLW feed from the MFVs.

HP HLW Primary Offgas Negative headspace pressure is maintained in the HFP vessels
HOPSystem by the PVV and HOP systems.

HPS High Pressure Steam System Supplies steam to the steam ejectors in the HFP vessels and
sump.

HSI- Melter Cave Support Facilitates change out of all HFP equipment, including HFP
Handling System vessels, and performs maintenance within the melter caves.
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Table 4-1 System Interfaces

System
Locator System Name Nature of Interface

The safety ISA provides air for vessel sparging/purging, GFR
line purging, air supply to the air amplifiers (when activated), as

ISA/ Instumet SeviceAir well as motive force to operate pneumatically operated safety
ISA! Instumet SeviceAirvalves.

Safety ISA System

The non-safety ISA supplies instrument air to non-safety HFP
instruments, control valves, and ADS pumps.

LVE Low Voltage Electrical Su pplies electrical power for normal operation of pumps and
System agitators.

NAR Nitric Acid Reagent System Supplies 0.5M and 2M nitric acid for decontamination
activities.

PCJ Process Control System Monitor and basic process control.

PCW Plant Cooling Water System Supplies cooling water to the HFP vessel cooling jackets.
[305.3.6.1]

PPJ Programmable Protection Monitor and safety control.
System

PVV Process Vessel Vent Exhaust Maintains a negative pressure in the HFP vessels and vents the
System vessel off-gas to the melter off-gas treatment process system

(HOP). [3.5.3.7. 1]
PWD Plant Wash and Disposal Supplies demnineralized water to HFP vessels for washdowns,

System concentrate dilution, to prime sample/transfer pumps. The PT
Facility vessel PWD-VSL-00043 receives flush water from the
HLW concentrate transfer line from PT HLP to MFPV.

RLD Radioactive Liquid Waste Receives HFP vessel wash effluent during decommissioning
Disposal System and recycles back to the PT facility.

UPE Uninterruptible Power Supplies back-up power for Safety SSCs requiring electrical
Electrical System power.

4.1.3 Physical Layout and Location

" HLW Vitrification Building General Arrangement Plan ATEL O'-O" - 24590-HLW-PJ-POJT-00002

" HL W Vitrification Building General Arrangement Plan A TEL 58 '-0 " - 245 90-HL W-PJ-PO] T-00005

The majority of the HFP process equipment is primarily housed in the melter caves 1 (H-O1 17) and 2 (H-0106)
which starts at elevation 0 ft and extends up through elevation ±14 ft. The melter cells are classified as C5/R5
zones within the HLW Facility. Primary containment for waste is the process vessels, piping, and vessel
ventilation; the secondary containment for waste is the cell, the cell liners, and sumps. Equipment manipulated by
operations located in the melter caves is normnally remotely performed in the HLW main control room.
Equipment is laid out and valved such that when maintenance needs to be performed, minimum nominal amount
of other components/systems are impacted. Melter caves I and 2 are equipped with wash rings used for cell
d ec ontamnI nation, if required. Process and utility piping shall have a means to prevent or mitigate cross
contamination. Demineralized water and other reagents can be attached to the wash racks for use in
decontamination and maintenance activities. The utility racks and control racks for the HCP and HFP are located
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on elevation 58 ft,in rooms H-424 and H-426. These rooms are designated as C2/C3/R2 zones. The radioactive
solid waste handling system (RWH) mechanical handling components are relied on for maintenance and
replacement activities of process equipment. The maintainable equipment is constructed to be removable using
FISH remote mechanical handling equipment. Cell contamination level is indicated on general arrangement
drawings. In-cave equipment is designed to minimize contamnination and have features to aid in decontamination.
All equipment and cells that house them are designed to withstand the chemical properties of the waste and the
decontamination process. The figure 4-3 shows a simplified plan view of the HLW Facility.

Figure 4-3 HLW Facility Plan at Elevation 0 ft

Molter Cave No. 2 C2/C3 Airlock Melter
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4.1.4 Principles of Operation

The HLW Concentrate Receipt Process system receives HLW concentrate through waste transfer lines from the
PT HLW feed blend vessel (HLP-VSL-00028) of the HLW Lag Storage and Blending Process System (HLP), and
transfers the waste to Melter Feed Preparation Vessels (MFPV) of the HFP system. The I-LW concentrates fromn
PT are transferred to the MFPVs through four separate lines. Of the four transfer lines, two are dedicated for each
mnelter. The HFP system receives, blends, samples, and transfers the waste slurry to the melter. In the MFPV
(HFP-VSL-OOO0 1100005), HLW concentrate (solids fromn ultrafiltration, strontiumn/transuranic (TRU) precipitate,
cesiumn concentrate and Cs/Sr capsule (future waste)) and glass formners are combined to make HLW melter feed
slurry. The required amount of glass former addition is calculated based upon the samples recovered from the
system.. Glass formers are added to the MFPV by gravity transfer. The blended mnelter feed is then batch-
transferred to the MFV (HFP-VSL-00002/00006), where it is continuously transferred to the HLW melters. Eachi
vessel is equipped with two air displacement slurry pumps for transfer to the mnelter; both pumps are needed to
operate the mnelter. Although sampling in the MFV is infrequent, the vessel is equipped with a cantilever pump
for sampling. If mnelter feed in the MFPV is determinied unsatisfactory for progression to the MFV due to
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sampling results, the batch is adjusted with the glass formners to allow processing. If the required addition of glass
formers exceeds the volume of the MFPV, then transfer between the melter trains is allowed.

During normnal operations waste transfer is directed to the MFPV, followed by a single line volume of flush into
MFPV. Subsequent line flushes are directed back to the PT Facility (PWD-VSL-00043) via the other transfer line
to minimize waste dilution.

The HLW melter feed process system consists of two trains with each train serving a dedicated melter. Each HFP
train consists of a HLW Glass Former Mixer, a Melter Feed Preparation Vessel, a Melter Feed Vessel, and
associated equipment.

Additional discussion of system operations is provided in Section 4.2.

4.1.5 System Reliability Features

RESERVED

4.1.6 System Control Features

The PPJ and PCi system is a plant-wide system for monitoring and control of the process, ventilation, and
services within the PT, HLW, and LAW facilities. The PPJ and PCJ are an integral part of the Integrated Control
Network and provides the following functions:

* Monitoring of independent protection trips

* Device interlocks

The PPJ and PCi also provide startup initiation, status monitoring, and shutdown initiation of independently
controlled services and utilities. This allows remote operation of the equipment located in-cave/cell.

The MFPVs, MFVs, and ASD control racks are equipped with instrumentation. The data is collected by the
sensing elements, which are located in the vessels and control racks. The signals are sent to the transmitters,
which are located in instrument racks on elevation 37 ft. The primary control location for HLW Facility will be
the control room (H-A20 1) located at elevation + 14 ft of the HLW building. In-cell operations is operated
remotely from this room.

4.1.6.1 System Monitoring

This Section is on hold pending C&I determination of Packaged Equipment control requirements and Complex
Control Schemes.

4.1.6.2 Control Capability and Locations

Control capability and locations will be identified in a configuration data index (CDI) (24590-HLW-JDX-HFP-
000 1 future) which will be provided by C&I at a later date.
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4.1.6.3 Automatic and Manual Actions

The table below identifies the manual actions for the HLW HFP System:

Table 4-2 Manual Actions for the IILW HFP System

Equipment No. Instrument No. Function Remarks

HFP-VSL-0000OI HFP-HK-0051B Operator Adjusted Setpoint for HEP-
(Melter I Feed VSL-00001 Feed Batch Volume
Preperation Vessel) (HFP-LTO051)

IIFP-PMP-00005A HFP-H]K-O1I 13 Operator Adjusted Set point for HEP-
PMP-00005A Totalized Flow (1IFP-

T-Ol 113)

HFP-HC-0037 Controls pump IIFP-PMP-00005A by
Varying Pump Speed

liFP-PMP-00005B 1-1FP-H K-0 114 Operator Adjusted Setpoint for HFP-
PMP-00005B Totalized Flow (fIFP-
FT-O1 114)

HFP-HC-0038 Controls pump HFP-PMI-00005B by
Varying Pump Speed

f]FP-PMP-00007 IIFP-HC-0042 Controls pump HFP-PMP-00007 by
Varying Pump Speed

HFP-AGT-00001 HFP-HC-OO1 I Controls HFP-AGT-OOO0l by
Varying Agitator Speed

HFP-AGT-00002 HFP-HC-001 8 Controls HFP-AGiT-00002 by
Varying Agitator Speed

HFP-VSL-00005 HFP-HK-2051IB Operator Adjusted Setpoint for HFP-
(Melter 2 Feed VSL-00005 Feed Batch Volume
Preparation Vessel) (HFP-1,T-2051)

f]FP-PMP-00018A HF1P-HK-21 13 Operator Adjusted Setpoint for HFP-
PMP-00018A Totalized Flow (HFP-
FT-21 13)

liFP-HC-203"7 Controls pump HFP-PMP-000OI 8A by
Varying Pump Speed

fiFP-PMP-00018B liFP-HK-21 14 Operator Adjusted Setpoint for HFP-
PMP-0001 8B Totalized Flow (l-IFP-
FT-21 14)

l]FP-H]C-203 )8 Controls pump HF-P-PMP-OO 18B, by
Varying Pumnp Speed
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Table 4-2 Manual Actions for the HLW HFP System

Equipment No. Instrument No. Function Remarks

HFP-PMP-00017 HFP-HC-2042 Controls pump HFP-PMP-00017 by
________________ ______________Varying Pump Speed

HFP-AGT-00004 HFP-HC-20 11 Controls HFP-AGT-00004 by
Varying Agitator Speed

HFP-AGT-00005 HFP-HC-2018 Controls HFP-AGT-00005 by
Varying Agitator Speed

The table below identifies the automatic actions for the HLW HFP System:

Table 4-3 Automatic Actions for the HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-VSL-00001I HFP-YC-0105A Opens and Closes valve On Hold
(Melter 1 Feed HFP-YV-0105. Glass Pending
Preparation Vessel) Former Addition Valve Development

via LIEP. YY-0105A of Glass
Former

__________Addition

HFP-YC-0105B S C Opens and Closes On Hold
valve HFP-YV-0 105. Pending
Glass Former Addition Development
Valve via HFP- YY- of Glass
0105B Former

Addition
HFP-YC-0105C SC Opens and Closes On Hold

valve HFP-YV-0 105. Pending
Glass Formner Addition Development
Valve via HFP- YY- of Glass
0105C Former

_______________ _________Addition

HFP-YC-0102 Opens and Closes
valve HFP-YV-0102.
Demnister Flush Valve

HFP-YC-0103A Opens and Closes
valve HFP-YV-0 103).
HFP-VSL-00001I
Pretreatment Isolation
Valve, via HFP-YY-

______________0103A

HFP-YC-0103B SC Opens and Closes
valve HFP-YV-0103.
HFP-VSL-00001I
Pretreatment Isolation
Valve, via HFP-YY-

________________ _____________0103B
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Table 4-3 Auto matic Actions for the HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-YC-0049 Opens and Closes
______________ ________valve HFP-YV-0049.

HFP-HS-0049A Starts and Stops HFP-
EJCTR-0000 I
Operating Sequence

HFP-YC-0923 Opens and Closes HFP-
YV-0923. HFP- RK.-
00016 Sparge Tube Flush
Valve

HFP-YC-0929 SC Opens and Closes HFP-
YV-0929, HFP-RK.-000 1
Sparge Tube Flush Valve

HFP-YC-0930 SC Opens and Closes
HFP-YV-0930. HFP-
RK.-000 16 Sparge
Tube Flush Valve

HFP-YC-0925 S C Opens and Closes HFP-
YV-0925. Air Amplifier
Supply Valve

HFP-YC-0928 SC Opens and Closes HFP-
YV-0928. Air Amplifier
Supply Valve

HFP-YC-0903 SC Opens and Closes l-FP-
YV-0903. Air Sparging
Valve

HFP-VSL-0000 I HFP-YC-0904 S C Opens and Closes HFP-
(Melter 1 Feed YV-0904. Air Sparging
Preparation Vessel ) Valve

HFP-YC-093 1 S c Opens and Closes HFP-
YV-093 1. Safety Air
Crossover Valve

flFP-YC-0932 SC Opens and Closes HFP-
YV-0932. Safety Air
Crossover Valve

HFP-PMP-00005A HFP-HS-01 115 Pump H-FP-PMP-00005A
(Melter 1 Feed Priming Sequence Start
Preparation Vessel Switch
Sample/Transfer HFP-YC-0037 Starts and Stops HFP-
Pump) PMP-00005A

IIFP-YC-0106A SC Starts and Stops HEFP-
PMP-00005A via HEP-
JY-0 I 06A
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HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-3 Automatic Actions for the HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-YC-0106B SC Starts and Stops HEP-
PMP-00005A via l-FP-

_________JY-01 06B

HFP-YC-0002 Opens and Closes
valve HFP-YV-0002.
HFP-PMP-00005A
Priming Valve

HFP-YC-0039 Opens and Closes
Valve HFP-YV-0039.
[IF P-PM P-00005A
Flow Path Control
Valve

HFP-PMP-OOOSB HFP-l IS-01 16 Pump HFP-PMP-00005B
(Melter 1 Feed Priming Sequence Start
Preparation Vessel Switch
Sample/Transfer HFP-YC-003)8 Starts and Stops HEP-
Pump) PMP-00005B

HFP-YC-0107A SC Starts and Stops HFP-
PMP-00005B via HEP-
JY-0 107A

fiFP-YC-0107B S C Starts and Stops HFP-
PMP-00005B via HFP-
.JY-0107B

HFP-YC-0003 Opens and Closes
valve HFP-YV-0003).
HF P-PM P-00005 B
Priming Valve

HFP-YC-0040 Opens and Closes valve
HFP-YV-0040. HFP'-
PMP-00005B Flow Path
Control Valve

HFP-VSL,-00002 HFP-YC-0024 Opens and Closes
(Melter 1 Feed Vessel) valve HFP-YV-0024.

Demister Flush Valve

HFP-YC-0033 Opens and Closes valve
HFP-YV-0033. HFP-
E.JCTR-00002 Ejector
Valve

H-FP-YC-0013A SC Opens and Closes valve
HFP-YV-001I3A. bubbler
Air/Water Supply Valve
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HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-3 Automatic Actions for the IILW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-YC-00l313 S C Opens and Closes valve
HFP-YV-00 1313, bubbler
Air/Water Supply Valve

HFP-VSL,-00002 HFP-HS-0033A Starts and Stops HEP-
(Melter 1 Feed Vessel) E.JCTR-00002 Operating

Sequence

HFP-YC-1023 Opens and Closes
HFP-YV-1023. liFP-
RK-00017 Sparge
Tube Flush Valve

HFP-YC-1029 SC Opens and Closes l-FP-
YV-1029, HFP- RK-00017
Sparge Tube Flush Valve

HFP-YC-1030 SC Opens and Closes
HFP-YV-1030. HFP-
RK-00017 Sparge
Tube Flush Valve

HFP-YC-1025 SC Opens and Closes HEP-
YV- 1025. Air Amplifier
Supply Valve

HFP-YC-1028 SC Opens and Closes HFP-
YV-1028. Air Amplifier
Supply Valve

HFP-YC-1003 SC Opens and Closes HFP-
YV- 1003. Air Sparging
Valve

HFP-YC-1004 SC Opens and Closes HFP-
YV-1004. Air Sparging
Valve

HFP-YC-1031 SC Opens and Closes HFP-
YV- 103 1, Safety Air
Crossover Valve

liFP-YC-1032 SC Opens and Closes HFP-
YV-1032, Safety Air
Crossover Valve

HFP-PMP-00007 HFP-HS-O1 117 Pump HFP-PMP-00007
(Melter I Feed Vessel Priming Sequence Start
Sample Pump) Switch

IIFP-YC-0042 Starts and Stops HFP-
PMP-00007
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HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-3 Automatic Actions for the HLW HFP System ______

Equipment No. Instrument No. Properties Function Remarks

HFP-YC-0203A SC Starts and Stops HFP-
PMP-00007 via HFP-JY-
0203A

HFP-YC-0203B SC Starts and Stops HFP- MP-
00007 via HFP-JY-0203B3

HFP-YC-0022 Opens and Closes
valve HFP-YV-0022.
IJFP-PMP-00007
Priming Valve

liFP-PMP-0000l/2 HFP-FC-0034E Controls Water Flow by
(Melter 1 Feed Vessel Modulating HFP-FV-
ADS Pumps) 0034E

H-FP-FC-0035E Controls Water Flow by
Modulating HFP-FV-
0035E

IIFP-YC-0057 Opens and Closes valve
HFP-YV-0057. HFP-
PMP-0000 1/2 Instrument
Service Air Header Valve

HFP-YC-0034A Opens and Closes HFP-
YC-0034A. HFP-PMP-
0000 1 Poppet Control

HFP-YC-0034B Opens and Closes HFP-
YC-0034B3. HFP-PMP-
0000 1 Air Supply Valve

HFP-YC-0034C Opens and Closes HFP-
YC-0034C. l-FP-PMP-
0000 1 Air/Water Supply
Valve

HFP-YC-0034D Opens and Closes HFP-
YC-0034D. HFP-PMP-
0000 1 Air Supply valve

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 105 Ref: 24590-WTP-3DP-GO4B-00093



24590-HLW-3ZD-HFP-OOO1, Rev 0
HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-3 Automatic Actions for the IILW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-YC-0034E Opens and Closes HFP-
YC-0034E, Melter 1
West Nozzle Water
Supply Valve

HFP-YC-0034F Opens and Closes HFP-
YC-0034F. HFP-PMP-
0000 1 Air Supply valve

HFP-HS-0034E Starts and Stops HFP-
PMP-00001 Operating
Sequence

HFP-YC-0035A Opens and Closes fiFP-
YC-0035A. HFP-PMP-
00002 Poppet Control

HFP-YC-0035B Opens and Closes HFP-
YC-0035B. HFP-PMP-
00002 Air Supply Valve

HFP-YC-0035C Opens and Closes HFP-
YC-0035C. HFP-PMP-
00002 Air/Water Supply
Valve

HFP-YC-0035D Opens and Closes HFP-
YC-0035D, HFP-PMP-
00002 Air Supply Valve

HFP-YC-0035E Opens and Closes HFP-
YC-0035E. HFP-PMP-
00002 Nozzle Water
Supply Valve

HFP-YC-0035F Opens and Closes HFP-
YC-0035F. HFP-PMP-
00002 Air Supply Valve

HIFP-IIS-0035E Starts and Stops HEP-
PM P-00002 Operating
Sequence
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HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-3 Automatic Actions for the HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-AGT-00001 HFP-YC-001 I
(Melter 1 Feed
Preparation Vessel Starts and Stops HFP-
Agitator) AGT-0000 I

HFP-AGT-00002 H-FP-YC-00 18
(Melter I Feed Vessel Starts and Stops l-iFP-
Agitator) AGT-00002

HFP-VSL--00005 HFP-YC-2105A Opens and Closes On Hold
(Melter 2 Feed valve HFP-YV-2105. Pending
Preparation Vessel) Glass Formner Addition Development

Valve via HFP- YY- of Glass
2105A Former

________________ _________ ___________________Addition

HFP-YC-2105B S C Opens and Closes valve On Hold
HFP-YV-2105, Pending
Glass Former Development
Addition Valve via of Glass
HFP- YY-2105B Former

_______________ _________Addition

HFP-YC-2105C S C Opens and Closes On Hold
valve HFP-YV-2 105. Pending
Glass Former Addition Development
Valve via HFP- YY- of Glass
2105C Former

_______________ _________Addition

HFP-YC-2 102 Opens and Closes
valve HFP-YV-2 102.
Demister Flush Valve

HFP-YC-2103A Opens and Closes valve
HFP-YV-2 103 -via HFP-
YY-2103A

HFP-YC-2103B SC Opens and Closes valve
HFP-YV-2 103 via HFP-
YY-2103B

H-FP-YC-2049 Opens and Closes
valve HFP-YV-2049.
IIFP-EJCTR-00003
Ejector Valve

HFP-HS-2049A Starts and Stops HFP-
EJCTR-00005 Operating
Sequence

HFP-YC-2923 Opens and Closes

HIFP-YV-2923, HFP-
RK-00018 Sparge
Tube Flush Valve
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HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-3 Automatic Actions for the HLW HFP System ______

Equipment No. Instrument No. Properties Function Remarks

HFP-YC-2929 SC Opens and Closes
HFP-YV-2929, HFP-
RK-000 18 Sparge
Tube Flush Valve

HFP-YC-2930 SC Opens and Closes
HFP-YV-2930, IIFP-
RK-0001 8 Sparge
Tube Flush Valve

HFP-YC-2925 S C Opens and Closes HFP-
YV-2925, Air Amplifier
Supply Valve

HFP-YC-2928 SC Opens and Closes HFP-
YV-2928. Air Amplifier
Supply Valve

HFP-YC-2903 SC Opens and Closes HFP-
YV-2903. Air Sparging
Valve

H-FP-YC-2904 SC Opens and Closes HFP-
YV-2903. Air Sparging
Valve

HFP-VSL-00005 HFP-YC-2931 SC Opens and Closes HEP-
(Melter 2 Feed YV-293 1. Safety Air
Preparation Vessel) Crossover Valve

HFP-YC-2932 SC Opens and Closes HFP-
YV-2932, Safety Air
Crossover Valve

HFP-YC-2008A SC Opens and Closes HFP-
YV-2008A, Bubbler
Air/Water Supply Valve

HFP-YC-2008B SC Opens and Closes HFP-
YV-2008B, Bubbler Air
Supply Valve

HFP-YC-2013A S c Opens and Closes HIT-
YV-2013A, Bubbler
Air/Water Supply Valve

HFP-YC-2013B SC Opens and Closes HFP-
YV-2013B, Bubbler Air
Supply Valve
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HIW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-3 Automatic Actions for the IILW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-PMP- HFP-FC-2034E Controls Water Flow by
000 14/15 (Melter 2 Modulating HFP-FV-2034E
Feed Vessel ADS
Pumps)

fiFP-FC-2035E Controls Water Flow by
Modulating HFP-FV-2035E

IIFP-YC-2034A Opens and Closes HFP-
YV-2034A, HFP-PMP-
000 14 Poppet Control

HFP-YC-2034B Opens and Closes HFP-
YV-2034B. HFP-PMP-
000 14 Air Supply Valve

HFP-YC-2034C Opens and Closes HFP-
YV-2034C, HFP-PMP-
000 14 Air/Water Supply
Valve

HFP-YC-2034D Opens and Closes HFP-
YV-2034D, HFP-PMP-
00014 Air Supply Valve

HFP-YC-2034E Opens and Closes HFP-
YV-2034E, Melter 2 West
Nozzle Water Supply Valve

HFP-YC-2034F Opens and Closes HFP-
YV-2034F, HFP-PMP-
000 14 Air Supply Valve

HFP-HS-2034E Starts and Stops HFP-PMP-
000 14 Operating Sequence

HFP-YC -2035A Opens and Closes 1-FP-
YV-2035A, HFP-PMP-
000 15 Poppet Control

IIFP-YC-2035B Opens and Closes HFP-
YV-2035B3, HFP-PMP-
00015 Air Supply Valve

H-FP-YC-2035C Opens and Closes HFP-
YV-2035C. HFP-PMP-
000 15 Air/Water Supply

________________ _________Valve

IIFP'-YC-20351) Opens and Closes HFP-
YV-203 SD, HFP-PMP-
00015 Air Supply Valve
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HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-3 Automatic Actions for the HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-YC-2035E Opens and Closes HFP-
YV-2035E. Melter 2 East
Nozzle Water Supply Valve

fHFP-YC-2035F Opens and Closes HFP-
YV-2035F, HFP-PMP-
000 15 Air Supply Valve

IIFP-HS-2035E Starts and Stops HFP-PMP-
00015 Operating Sequence

HFP-PMP-0001I8A HFP-HS-2 115 Pump HFP-PMP-0001 8A
(Melter 2 Feed Priming Sequence Start
Preparation Vessel Switch
Sample/Transfer
Pumnp) HFP-YC-2037 Starts and Stops HFP-

PMP-0001 8A

liFP-YC-2106A seC Starts and Stops HEP-
PMP-00018A via IIFP-
JY-2106A

HlFP-YC-2106B SC Starts and Stops HFP-
PMP-0001 8A via HEP-
JY-2106B

HFP-YC-2002 Opens and Closes
valve HFP-YV-2002.
HIFP-PMP-000 18A
Priming Valve

HFP-YC-2039 Opens and Closes
valve HFP-YV-2039.
H FP-PMP-000 1 8A
Flow Path Control
Valve

IIFP-PMP-000 18B IIFP-HIS-2 116 Pump HFP-PMP-000 18B
(Melter 2 Feed Priming Sequence Start
Preparation Vessel Switch
Sample/Transfer HFP-YC-203')8 Starts and Stops HFP-
Pump) PMP-000 1 8B

HFP-YC-2107A SeC Starts and Stops l-FP-
PMP-0001 8B via HFP-
JY-21I07A

l-FP-YC-210713 SC Starts and Stops HFP-
PMP-0001 813 via fiFP-
.TY-2 107B
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HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-3 Automatic Actions for the HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-YC-2003 Opens and Closes
valve HFP-YV-2003.
IIFP-PMP-0001 8B
Priming Valve

HFP-YC-2040 Opens and Closes
valve HFP-YV-2040.
HFP-PMP-0001 8B
Flow Path Control
Valve

HFP-VSL-00006 H-FP-YC-2024 Opens and Closes valve
(Melter 2 Feed Vessel) HFP-YV-2024. Demister

Flush Valve

HFP-YC-2033 Opens and Closes valve
liFP-YV-2033.
HFP-EJCTR-00004
Ejector Valve

HFP-HS-2033A Starts and Stops HEP-
EJCTR-00004
Operating Sequence

HFP-VSL-00006 HFP-YC-3023 Opens and Closes fiFP-
(Melter 2 Feed Vessel) YV-3023. HEP-

RK. -000 17 Sparge Tube
Flush Valve

HFP-YC-3'029 SC Opens and Closes
HFP-YV-3 029. HFP-
R K. -00019 Sparge
Tube Flush Valve

HFP-YC-3030 SC Opens and Closes
HFP-Y V-3 030. HFP-
RK.-00019 Sparge
Tube Flush Valve

HFP-YC-3025 SC Opens and Closes HFP-
YV-3025. Air Amplifier
Supply Valve

H-FP-YC-3028 SC Opens and Closes HFP-
YV-3028, Air Amplifier
Supply Valve

VIFP-YC--3003 SC Opens and Closes HEP-
YV-3003. Air Sparging
Valve

lIFP-YC-3004 SC Opens and Closes 11FlP-
YV-3004. Air Sparging

___________________ ________________ __________ Valve_________
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HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-3 Automatic Actions for the HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-YC-3)031 SC Opens and Closes HFP-
YV-303 1. Safety Air

HFP-YC-3'032 SC Opens and Closes HFP-
YV-3032, Safety Air
Crossover Valve

HFP-PMP-OOO017 HFP-HS-2 117 Pump HFP-PMP-000 17
(Melter 2 Feed Vessel Priming Sequence Start
Sample Pump) Switch

HFP-YC-2042 Starts and Stops HFP-
PMP-OOO017

HFP-YC-2203A SC Starts and Stops HFP-
PMP-000 17 via HFP-JY-
2203A

HFP-YC-2203B SC Starts and Stops HFP-
PMP-000 17 via HFP-JY-
2203B

HFP-YC-2022 Opens and Closes
valve HFP-YV-2022,
HFP-PMP-OOO017

_________________Priming Valve

HiFP-PMP-00003/4 HFP-YC-2057 Opens and Closes valve
(Melter 2 Feed Vessel HFP-YV-2057, HFP-
ADS Pumps) PMP-00003/4 Instrument

Service Air Header
Valve

HFP-AGT-00004 HFP-YC-2011I
(Melter 2 FeedStrsadtosHP
Preparation VesselStrsadtosH-
A oittnrl AGT-00004
HFP-AGT-00005 HFP-YC-201 8
(Melter 2 Feed Vessel Starts and Stops HFP-
Agitator) AGT-00005

4.1.6.4 Setpoints and Ranges

Alarm setpoints and process trips will be identified in a configuration data index (CDI) (24590-HLW-JDX-HFP-
0000 1 future) which will be provided by C&I at a later date. Safety instrumented function trip setpoints will be
identified in the associated safety system requirements specification for the specific safety instrumented function.

4.1.6.5 Interlocks, Bypasses, and Permissives

Interlocks, Bypasses, and Permissives will be identified in a configuration data index (CDI) (245 90-HLW-JDX-
HFP-000 1 future) which will be provided by C&I at a later date.
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HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-VSL-OOO01 HFP-LI- HFP-LT-0051I Bad
(Melter 1 Feed 0051I_BQ Quality:
Preparation Vessel) (HFP-LT-005 1) -Override Closes HFP-

YV-0002

- Override Closes HEP-
YV-0003
- Override Closes HFP-
YV-0 102
- Override Closes HFP-
YV-0923
- Override Closes PWD-
YV-0021I

- Stops HFP-EJCTR-
00001 Sequence

- Override Stops HFP-
AGT-00001I
- Override Stogs HFP-
PMP-00005AIB

HFP-LSH-0051 Switches volume
(HFP-LT-005 1) calculation equations

from equation f(x)1 for

flanged bottom
calculations to equation
f(x)2 for inches to
gallons conversion in
the entire tank

HFP-LSHH- HFP-VSL-00001 Level
0051 A High High

(fiFP-LT-005 1) - Override Closes HIFP-
YV-0 105 via HFP-
YY-0105A

- Overrde Closes HFP-
YV-0002

- Override Closes IIEP-
YV-0003
-Override Closes HFP-

YV-0 102

- Override Closes HFP-
YV-0103 via HFP-
YY-0103A

- Override Closes 1-IFP-
YV-0923
- Override Closes PWD-
YV-002 1
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HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-LSH-0051B HFP-VSL-00001 Transfei
(HFP-LT-005 1) Volume High:

- Override Closes HFP-
YV-0 103
- Override Stogs HLP-
PMP-000 I 9B

HFP-LSLL- HFP-VSL-00001 Level
0051A Low Low:

(HFP-LT-005 1) -Stops HFP-E.JCTR-
00001 Sequence
-Override Stops HFP-

AGT-0000 I
- Override Stops HFP-
PMP-00005A/B

HFP-TSHH-00 10 HFP-VSL-00001I
(HFP-TT-00 10) Temperature High High

Override Closes HFP-
YV-0 103

HFP-YC- HFP-VSL-0000lI
0105A CLSD Glass Former

Addition Valve Not
Closed Override
Closes HFP- YV-
0103

HFP-YC- HFP-VSL-00001
0103A CLSD Pretreatment

Isolation Valve Not
Closed Override
Closes HFP- YV-
0105

HFP-VSL-0000 1 HFP-PSHH- SS HFP-VSL-00001
(Melter 1 Feed 0052 (HFP- Pressure High High
Preparation Vessel) PT-0052)OvrieCos

IIFP-YV-0 105 via
HFP- YY-0 1 0513

HFP-VSL-00001I
Pressure High High

Override Closes
HFP-YV-0 105 v'ia
HFP- YY-0105A
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HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HFP Systemn

Equipment No. Instrument No. Properties Function Remarks

HFP-LSHH- SC HFP-VSL-O000
0050 (HEP- Level High High On Hold Pending
LT-0050) PDSA

Incorporation
*Override Closes

HFP-YV-0 105 via

HFP- YY-0105B

- Override Closes

HFP-YV-0 103) via

HFP-VSL-00001I

Level High High

- Override Closes

HFP-YV-0 105 via

HFP- YY-0105A

- Override Closes
HFP-YV-0 103 via

HFP- YY-0 103A

HFP-LSHH- SC HFP-VSL-00001
0111 (HFP- Level High High
LT-01 I1I/ Override Closes
HFP-DT-
0008) HFP-YV-0 105 via

HFP- YY-0105C

HFP-VSL-00001I
Level High High

- Override Closes

HFP YV-0 105 via

HFP- YY-0105A

- Override Closes
HFP-YV-0 103 via

HFP- YY-01I03A
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HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

Safety DIW SC HFP-RK.-00016 On Hold Pending
Isolation Safety DIW PDSA
Signal Isolation Signal Incorporation

- Override Closes
HFP-YV-0929

- Override Closes

HFP-FSLL- SC IIFP-RK.-00016 Idle
0910 Sparge Flow Low

Low Override Opens

HFP-YV-0932

HFP-FSLL- SC HFP-RK.-00016 Idle
0911 Sparge Flow Low

Low Override Opens

HFP-YV-093 I

HFP-PMP-00005A/B HFP-FQSH- HFP-PMP-00005A
(Melter I Feed 0113 Totalized Flow High
Preparation Vessel AND and HFP-YV-0039
Sample/Transfer HFP-YC- in Transfer
Pumps) 0039 POS2 Alignment Auto

Stops HFP-PMP-
00005A

HFP-FQSH- IFP-PMP-00005A
0113 Totalized Flow High
AND andHFP-YV-0039 in
HFP-YC ransfer Alignment
0039 POS2 and HFP-PMP-
AND HFP- 00005A in Manual
YC-0037 Mode Override
MAN Stops HFP-PMP-

00005A

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 116 Ref: 24590-WTP-3DP-GO4B-00093



24590-HLW-3ZD-HFP-OOO1, Rev 0
HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-PMP-00005A/B HFP-FQSH- HFP-PMP-00005B
(Melter 1 Feed 0114 Totalized Flow High
Preparation Vessel AND and HFP-YV-0040
Sample/Transfer HFP-YC- in Transfer
Pumps) 0040 P052 Alignment Auto

Stops HFP-PMP-

00005B

HFP-FQSH- HFP-PMP-00005B
0114 Totalized Flow High
AND and HFP-YV-0040
HFP-YC- in Transfer
0040 P052 Alignment Override
AND HFP- Stops HFP-PMP-
YC-00-18 00005B
MAN

ASX-ZSI-- SS ASX-SMPLR-00029
3202 )ff Position and
AND HFP-PMP-00005A
HFP-ISH- Running Override
0118 (HFP- Stops HFP-PMP-
IT-Ol 118) 00005A via HFP-

JY-0106B

ASX-SMPLR-00029

Off Position and
HFP-PMP-00005A
Running Override

Stops HFP-PMP-
00005A

ASX-ZSH- 55 ASX-SMPL-R-00029
3 2 03 Off Position and
AND FIFP-PMP-00005B
HFP-ISH- Running Override
0119 (HFP- Stops HFP-PMP-
IT-Ol 119) 00005B via HFP-JY-

I107B
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24590-HLW-3ZD-HFP-OOO1, Rev 0
HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HEP System

Equipment No. Instrument No. Properties Function Remarks

ASX-SMPLR-00029
Off Position and

HFP-PMP-00005B

Running Override

Stops HFP-PMP-
00005B

ASX-LSII- SC ASX-SMPLR-00029
3240 Sump Level High

- Override Stops

HIFP-PMP-00005A
via HFP-JY-0106A

- Override Stops

H]FP-PMP-00005B
*ia HFP-JY-0107A

ASX-SMPLR-00029

Sump Level High

* Override Stops
HFP-PMP-00005A

- Override Stops
HFP-PMP-00005B

HFP-YC- HFP-AGT-00001
0011 RNG Not Running

- Override Stops

HF'P-PMP-00005A

* Override Stops

IIFP-PMP-00005B

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 118 Ref: 24590-WVTP-3DP-GO4B-00093



24590-HLW-3ZD-HFP-OOOO1, Rev 0
HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HF1P Systemn

Equipment No. Instrument No. Properties Function Remarks

HFP-VSL-00002 HJFP-LI- HFP-LT-0048 Bad
(Melter 1 Feed Vessel) 0048_BQ Quality,:
HFP-RK.-00017 (HFP-LT-
(HFP-VSL-00002 0048) -Override Closes
Sparge Rack)

HlFP-YV-0022

- Override Closes

IIFP-YV-0024

- Override Closes
HFP-YV-0039

- Override Closes

HFP-YV-0040

- Stops HFP-EJCTR-
00002 Sequence

- Initiates Normal

Feed Shutdown of

H-FP- PMP-00001/2

- Override Closes
H]FP-YV- 1023

* Override Closes

HFP-YV-0033

- Override Stop
HFP-AGT-00002

*Override Closes
PWD-YV-0021I

HFP-LSHJ- Switches volume
0048 (HFP- calculation equations
LT-0048) from equation f(x)l

for flanged bottom

calculations to

equation tf(x)2 for
inches to gallons

conversion in the
entire tank
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24590-HLW-3ZD-HFP-OOO1, Rev 0
HIW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-LSHH- HIP-VSL-00002
0048A Level High High
(HFP-LT-
0048) -Override Closes

IIFP-YV-0022

- Override Closes

HFP-YV-0024

- Override Stop
HFP-PMP-

00005A/B

- Override Closes
HFP-YV-0039

- Override Closes
LIFP-YV-0040

- Override Closes
HFP-YV- 1023

- Override Closes
PWD-YV-002 1

HFP-L.SLL- HFP-VSL-00002

0048A Level Low Low
(HF P-LT-
0048) *Override Stops

HFP-PMP-00007

- Override Stop
HFP-AGT-00002

- Override Stops
HFP-PMP-0000 1/2

- Stops HFP-EJCTR-
00002 Sequence
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24590-HLW-3ZD-HFP-OOO1, Rev 0
HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-TSHH- HFP-VSL-00002
0017 Temperature High
(HFP-TT- High
0017)

- Override Closes
H-FP-YV-0039

- Override Closes
IIFP-YV-0040

- Override Stops
HFP-PMP-

00005AIB

HFP-LSHH- SC HFP-VSL-00002
0047 Level High High On Hold Pending
(HFP-LT- PDSA
0047) OvrieSosIncorporation

HFP-PMP-00005A
via HFP-JY-0106A

- Override Stops
IFP-PMP-00005B

via HFP-JY-0107A

HFP-VSL-00002
Level H-igh High

- Override Stops

HFP-PMP-00005A

- Override Stops
HFP-PMP-00005B

HFP-VSL-00002 HFP-LSHH- SC HFP-VSL,-00002
(Melter I Feed Vessel) 0207 (HFP- Level High High
HIFP-RK-000 17 LT-0207/

(HFP-VSL-00002 HFP-DT-

Sparge Rack) 0013) * Override Stop
HFP-PMP-00005A

via HFP-JY-0106B

- Override Stop

III-P-PM P-00005B
_____________________________________ia HFP-JY-01I07B
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24590-HLW-3ZD-HFP-OOO1,, Rev 0
HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HEP System

Equipment No. Instrument No. Properties Function Remarks

HFP-VSL-00002
Level High High

- Override Stop

HFP-PMP-00005A

- Override Stop
HFP-PMP-00005B

Safiety DIW SC HFP-RK-00017 On Hold Pending
Isolation Safety DIW P[)SA
SinlIoainSignal Incorporation

- Override Closes
HFP-YV- 1029

- Override Closes
HFP-YV- 1030

HFP-FSLL- SC HFP-RK-00017 Idle
1010 Sparge Flow" Low

Low Override Opens

HFP-YV- 1032

HFP-FSLL- SC IIFP-RK-00017 Idle
1011 Sparge Flow Low

Low Override Opens
HFP-YV-103 I

HFP-PMP-00007 ASX-ZSI-- SS ASX-SMPLR-00029
(Melter I Feed Vessel 3204 Off Position and
Sampling Pump) AND LIFP-PMP-00007

HFP-ISH- Running Override
0208 (HFP- Stops HFP-PMP-

IT-0208)00007 via HIFP-JTY-
0203B

Override Stops HFP-
PMP-00007

ASX-LSI I- SC ASX-SMPLR-00029
.3240 Sump Level High

Override Stops HJFP-

PIMP-00007 x ia
IIFP- JY-0203A
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24590-HLW-3ZD-HFP-OOO1, Rev 0
HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

Override Stops HFP-

PMP-00007

HFP-PMP-0000 1/2 HFP-YC- HFP-AGT-00002

( Melter I Feed Vessel 0018 RNG Not Running

ADS Pumps) Initiates Normnal

Feed Shut Down
ofl-IFP-PMP-

0000 1/2

HOP-YC- HOP-HEME-

0214 CLSD OOOO1A/B Discharge

AND Valves Both Closed

HOP-YC- Initiates Normal

0227 CLSD Feed Shut Down

ofl-FP-PMP-

0000 1/2

HOP- HOP-HEPA-
PDSHH- 0000 1IA/2A or HOP-
0222Z HEPA-
(HOP-PDT- 0000113/2B3 Pressure
0222/ HOP- Differential High
PDT-0235)igIntae
OR Hg ntae

HOP- Normal Feed Shut

PDSHH- Down of HFP-PMP-

0223Z 00001/2

HFP-PMP-0000112 HOP-TSHH- HOP-HTR-00002A

( Melter I Feed Vessel 0285Z or HOP-HEPA-

ADS Pumps) (HOP-TT- 0000 l B Pressure On Hold Pending

0285/ HOP- DfeetaHihCreation of PPJ
Diffrenialhig Logic Diagrams

OR028 High Initiates for the HLW-HOP

HOP-TSHH- Normal Feed Shut System

0284Z own ofHFP- PMP-

0284Z 1 100001/2
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24590-HLW-3ZD-HFP-OOO1, Rev 0
HIW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HEP System

Equipment No. Instrument No. Properties Function Remarks

HOP- HOP-SCB-00001
LSHH--/LSLL Level High High I

Low Low Initiates
0130A ormal Feed Shut
(HOP-Li'- Down of HFP-PMP-
0118/ HOP- 00001/2
LT-0 130)

HOP-LSHH- VIOP-VSL-00903
01 10A Level High High
(HOP-LT- Initiates Normal
0110/ HOP- Feed Shut Down of
LT-0 123)) IFP-PMP-00001/2

HOP- HOP-ADBR-
ADSHH- 00001A COx
0807Z Differential High
(HOP-AT- High Initiates
0807/ HOP- Normal Feed Shut

AT-026) own ofl-FP-PMP-
0000 1/2

HOP-ASH- IOP-ADBR-
0808A 0000lA/B Hg
(HOP-AT- Hourly Average
0808) High Initiates

Normal Feed Shut

Down of HFP-PMP-
00001/2 ________

HMP Melter Melter I Plenum On Hold Pending
Plemum PrsueHg ih Enhancement of
Pressure Initiates Normal SystemP

High High Feed Shut Down of' Sse

HFP- PMP-00001/2
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24590-HLW-3ZD-HFP-OOO1,, Rev 0
HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-AGT-00001 HFP-SSLL- SC HFP-AGT-00001
(Melter 1 Feed 0062 Speed/Powver Low
Preparation Vessel (HFP-ST-Lo
Agitator) 0062/ HFP-

JT-0706)
*Override Closes
HFP-YV-0 105 via

HFP- YY-0 105 B

- Override Closes
HFP-YV-0103 via

HFP- YY-0103B

- Override Opens
HFP-YV-0903) via

HFP- YY-0903

HFP-AGT-0000 1

Speed/Powver Low
Low

- Override Closes
HFP-YV-0 105 via

HFP- YY-0105A

- Override Closes

HFP-YV-0103 via
HFP- YY-0103A

HFP-AGT-00001 HFP-SSLL- SC HFP-AGT-00001
(Melter 1 Feed 0701 Speed/Powver Low
Preparation Vessel (HFP-ST- Low
Agitator) 07011

HFP-JT-
0707) - Override Closes

H-FP-YV-0 105 via
HFP- YY-0105C

- Override Closes

HFP-YV-0103' via
HFP- YY-0103C

- Override Opens
l-iFP-YV-0904 via

_____________________________ ________FP-_YY-0904 ________
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24590-HLW-3ZD-HFP-OOO1, Rev 0
HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HFP Systemn

Equipment No. Instrument No. Properties Function Remarks

HFP-AGT-O0001

Speed/Powver Low

Low

- Override Closes

HFP-YV-0 105 via
HFP- YY-01I05A

- Override Closes

HFP-YV-0 103 via

HFP- YY-0103A

HFP-AGT-00002 HFP-SSLL- SC HFP-AGT-00002
(Melter 1 Feed Vessel 0063 Speed/Powver Low
Agitator) (IiFP-ST Low Override Opens

0063/ HFP- HFP-YV-1003 via
JT-0806) mJFP- YY-1003

HFP-SSLL- SC HFP-AGiT-00002
0801 Speed/Powver Low
(HFP-ST- Low Override Opens
08011 HFP-YV-1004 via
HFP-JT- HFP- YY-1004
0807)
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24590-HLW-3ZD-HFP-OOO1, Rev 0
HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW IIFP System

Trips and Interlocks for HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-VSL-00005 HFP-LI1- HIFP-LT-2051 Bad
(Melter 2 Feed 2051_BQ Quality:
Preparation Vessel) (HFP-LT-

205 1) Override Closes

HFP-YV-2002

- Override Closes

HiFP-YV-2003

* Override Closes
HFP-YV-2 102

- Override Closes

IIFP-YV-2923

* Override Closes
PWD-YV-0093

- Stops HFP-EJCTR-
00004 Sequence

- Override Stops

H-FP-AGT-00004

* Override Stops
HFP-PMP-
000 1 8A/B

HFP-LSH-- Switches volume
2051 calculation equations
(HFP-LT- from equation f(x)l
2051) for flanged bottom

calculations to
quation f~x)2 for

inches to gallons

conversion in the
entire tank
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24590-HLW-3ZD-HFP-OOO1, Rev 0
HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-LSHH- HFP-VSL-00005

2051IA Level High High

(HF P-LT-
205 1) -Override Closes

HIFP-YV-2 105 via

HFP- YY-2105A

- Override Closes
I IFP-YV-2002

- Override Closes
IIFP-YV-2003

- Override Closes

IFP-YV-2 102

* Override Closes

IIFP-YV-2 103' via
HFP- YY-2103A

- Override Closes
HFP-YV-2923

* Override Closes

PWD-YV-0093

HFP-VSL-00005 HFP-LSH- HFP-VSL-00005
(Melter 2 Feed 20511 BTransfer Volume
Preparation Vessel) (HFP-LT- High:

2051)

- Override Closes
HFP-YV-2 103

- Override Stops
HLP-PMP-0001I9A

HFP-L.SLL- HFP-VSL-00005
2051 A Level Low Low:
(HFP-LT-
2051) * Stops HFP-EJCTR-

00004 Sequence

* Override Stops

HFP-AGT-00004

- Override Stops
I FP-PMP-
000 1 8A/B
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24590-HLW-3ZD-HFP-OOO1, Rev 0
HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-TSHH- HFP-VSL-00005
2010 Temperature High
(HFP-TT- High Override
2010) Closes 1-FP-YV-

2103

HFP-YC- HFP-VSL.-00005
2105A Glass Former
CLSD Addition Valve Not

Closed Override

Closes HFP- YV-
2103

HFP-YC- HFP-VSL-00005
2 103A Pretreatment
CLSD Isolation Valve Not

Closed Override

Closes HFP- YV-
2105

HFP-PSHI-- SS HIFP-VSL--00005
2052 (HFP- Pressure High High
PT-2052) Override Closes

HFP-YV-2 105 via
HFP- YY-2105B

HFP-VSL-00005

Pressure High High
Override Closes

HFP-YV-2 105 via

II-FP- YY-2105A

HFP-LSHII- SC HFP-VSL-00005
0050 Level High High On I old Pending
(HFP-LT- PI)SA
2050) -OerdClssIncorporation

HIFP-YV-2 105 via

HEFP- YY-2105B

- Override Closes

HIFP-YV-2 103 via

HFP- YY-2103B
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24590-HLW-3ZD-HFP-OOO1, Rev 0
HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-VSL-00005

Level High High

- Override Closes

HIFP-YV-2 105 via

HFP- YY-2.105A

- Override Closes

-IFP-YV-2 103) via
___________ ________FP- YY-2103A

HFP-LSHH- SC HFP-VSL,-00005
2111 Level High High
(IIFP-LT Override Closes
21111 HFP-YV-2105 via
HFP-DT- HFP- YY-2105C
2008) ______

HFP-VSL-00005
Level High High

- Override Closes
IIFP-YV-2 105 via

HFP- YY-2105A

- Override Closes

HFP-YV-2 103) via
HFP- YY-2103A

Safety DIW SC 1]FP-RK.-00018 On Hold Pending
Isolation Safety DIW PDSA
Signal Isolation Signal Incorporation

- Override Closes
HFP-YV-2929

- Override Closes

1IFP-YV-2930O

HFP-VSI,-00005 HFP-FSLLI- SC HIFP-RK-00018 Idle
(Melter 2 Feed 2910 Sparge Flow Low
Preparation Vessel) Low Override Opens

HFP-YV-2932
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24590-HLW-3ZD-HFP-OOO1, Rev 0
HIW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-FSLL- SC HFP-RK-00018 Idle
2911 Sparge Flow Low

Low Override Opens
HFP-YV-2931I

HFP-PMP-000 18AIB HFP-FQSI-- HIFP-PMP-0001I8A
(Melter 2 Feed 2113 Totalized Flow High
Preparation Vessel AND and HFP-YV-2039
Sample/Transfer HFP-YC- in Transfer
Pumps) 2039 POS2 Alignment Auto

Stops HFP-PMP-
000 1 8A

HFP-FQSH- HFP-PMP-00018A
2113 Totalized Flow High
AND and HFP-YV-2039
HFP-YC- in Transfer
2039 POS2 Alignment Auto
AND Stops HFP-PMP-
HFP-YC- 0018A Override
2037 MAN Stops HFP-PMP-

001 8A if Pump is
in Manual Mode

HFP-FQSH- HFP-PMP-00018B3
2114 Totalized Flow High
AND and HFP-YV-2040
HFP-YC- in Transfer
2039 POS2 Alignment Auto

Stops HFP-PMP-
000 18B

HFP-FQSH- HFP-PMP-00018B
2114 Totalized Flow High
AND and HFP-YV-2040
HFP-YC- in Transfer
2039 POS2 Alignment Override
AND Stops HFP-PMP-
HFP-YC- 000 1813 if Pump is
2038 MAN in Manual Mode
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24590-HLW-3ZD-HFP-OOO1, Rev 0
HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

ASX-ZSH- SS ASX-SMPLR-00042
3302 Off Position and
AND HFP-PMP-00018A
HFP-ISH- Running Override
2118 (HFP- Stops HFP-PMP-
IT-21 18) 001 8A via HFP-

JY- 2106A

ASX-SMPLR-00042

Off Position and
HFP-PMP-0001 8A

Running Override
Stops HFP-PMP-
000 1 8A

ASX-ZSH- SS ASX-SMPLR-00042
3303 Off Position and
AND HFP-PMP-00018B
HFP-ISH- RnigOerd
2119 (HFP-unngOerd
IT-21 19) Stops HFP-PMP-

00018B HFP-.IY-
2107A

ASX-SMPLR-00042
Off Position and

H FP-PM P-00018 8B
Running Override

Stops HFP-PMP-
0001 8B

HFP-PMP-0001I8A/B ASX-LSH- SC ASX-SMPLR-00042
(Melter 2 Feed -33 40 Sump Level High
Preparation Vessel -Oerd tp
Sample/Transfer Oerd tp
Pumps) HFP-PMPOOO 1 8A

via HFP-JY-2106A

- Override Stops
HFP-PMP-0001 8B

via HFP-JY-2107A
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24590-HLW-3ZD-HFP-OOO1,, Rev 0
HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

ASX-SMPLR-00042
Surnp Level High

- Override Stops
HFP-PMP-000 18A

* Override Stops
I-IFP-PMP-0001I8B

HFP-YC- HFP-AGT-00004
2011 RNG Not Running

- Override Stops
HFP-PMP-000 18A

- Override Stops
HFP-PMP-000 18B

HFP-VSLO00006 HFP-LI- HFP-LT-2048 Bad
(Melter 2 Feed Vessel) 2048_BQ Quality:

(HFP-LT-
2048) -Override Closes

HFP-YV-2022

- Override Closes
HFP-YV-2024

- Override Closes
HFP-YV-203"9

- Override Closes
HFP-YV-2040

* Override Stops
HFP-AGT-00005

- Override Closes
HFP-YV-3023)

e Initiates Normial
Feed Shutdown of

HFP- PMP-00003/4

* Stops HFP-EJCTR-
00005 Sequence

- Override Closes
___________________ _____________ WD-YV-0093_________

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 133 Ref: 24590-WTP-3DP-GO4B-00093



24590-HLW-3ZD-HFP-OOO1, Rev 0
HLW Melter Feed Process (HFP) and Concentrate Receipt

Process (HCP) System Design Description

Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

I]FP-LSH- Swvitches volume
2048 calculation equations
(HFP-LT- from equation f(x)l
2048) for flanged bottom

calculations to

equation f(x)2 for
inches to gallons

conversion in the
entire tank

H-FP-L.SHH- HFP-VSL-00006
2048A Level High High

(HFP-LT-
2048) Override Closes

HFP-YV-2022

- Override Closes
HFP-YV-2024

- Override Stop

IFP-PMP-
0001 8A/B

* Override Closes
HFP-YV-2039

- Override Closes
HFP-YV-2040

* Override Closes
HFP-YV-3023

- Override Closes
PWD-YV-0093
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Table 4-4 Trips and Interlocks for the IILW HFP System

Trips and Interlocks for HLW HFP Systemn

Equipment No. Instrument No. Properties Function Remarks

HFP-LSLL- HFP-VSL-00006
2048A Level Low Low

(HF P-LT-

2048) Override Stops

HFP-PMP-000 17

- Override Stops

HFP-AGT-00005

- Initiates Normal

Feed Shutdown of

HFP- PMP-00003/4

- Stops HFP-EJCTR-

00005 Sequence

HFP-VSL-00006 HFP-TSHH- HFP-VSL-00006
(Melter 2 Feed Vessel) 2017 (HFP- Temperature High

TT-2017) High

- Override Closes
HFP-YV-2039

- Override Closes
HFP-YV-2040

- Override Stop
HFP-PMP-

000 1 8A/B

HFP-LSHH- SC HFP-VSL-00006
2047 (HFP- Level High High On Hold Pending
LT-2047) PDSA

Incorporation
- Override Stop
HFP-PMP-0001 8A
via HFP-JIY-2106A

- Override Stop

HFP-PMP-000 18B
'ia HFP-JY-2107A
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Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-VSL-00006

Level High High

- Override Stop

HFP-PMP-000 1 8A

- Override Stop
HFP-PMP-000 18B

HFP-LSHH- SC HFP-VSL,-00006
2207 (HFP- Level High High
LT-2207/
HFP-DT-
2013) *Override Stop

HFP-PMP-0001I8A

via HFP-JY-2106B

- Override Stop

HFP-PMP-000 18B
via HFP-JY-2107B ________

HFP-VSL-00006

Level High High

- Override Stop

HFP-PMP-0001 8A

- Override Stop
HFP-PMP-0001 8B

Safety DIW SC HFP-RK.-00019 On Hold Pending

Isolation Safety DIW PDSA
SinlIoainSignal Incorporation

- Override Closes
HFP-YV-3 029

- Override Closes

HFP-YV-3030

HFP-FSLL- SC HFP-RK-00019 Idle
3010 Sparge Flow Low

Low Override

Qpens HFP-YV-
3032
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Table 4-4 Trips and Interlocks for the HLW HFP System

Trips arnd Interlocks for HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-FSLL- SC HFP-RK.-00019 Idle
3011 Sparge Flow Low

Low Override Opens

HFP-YV-303 1

HFP-PMP-000 17 ASX-ZSII- SS ASX-SMPLR-00042
(Melter 2 Feed Vessel 3 304 Off Position and
Sampling Pump) AND HIFP-PMP-000 17

HFP-IS[-1 Running Override
2208 (HFP- Stops HFP-PMP-
IT-2208) 00017 via HFP-JY-

2203A

ASX-SMPLR-00042
Off Position and

HFP-PMP-000 17

Running Override

Stops HFP-PMP-
000 17

ASX-LSH- SC ASX-SMPLR-00042
3340 Sump Level High

Override Stops IIFP-

PMP-000 17 via
HFP- JY-220.3A

ASX-SMPLR-00042

Sump Level High
Override Stops HiFP-

PMP-000 17

HFP-PMP-00003/4 HFP-YC- HFP-AGT-00005
( Melter 2 Feed Vessel 2018 RNi Not Running
ADS Pumps) Initiates Normal

Feed Shut Down
oflIFP-PMP-

00003/4
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Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HFP-PMP-00003/4 HOP-YC- HOP-HEME-
( Melter 2 Feed Vessel 2214 CLSD 00002B Discharge
ADS Pumps) AND Valves Both Closed

HOP-YC- Initiates Normal
2227 CLSD Feed Shut Down

IIIFP-PMP-
00003/4

HOP- LIOP-HEPA-
PDSHH- 0000 1 A/2A or HOP-
2222Z HEPA-0000 11B/2B3
(HOP-PDT- Pressure Differential
2222/ HOP- High High Initiates
PDT-2235) Normal Feed Shut
OR

HOP- Down of HFP-PMP-

PDSHH- 00003/4

HOP-TSHH- HOP-HTR-00002A
0285Z or HOP-HEPA-
(HOP-TT- OOOOIB Pressure On Hold Pending
2285/ HOP- DfeetaHihCreation of PP1

Diffeetia Highe Logic Diagrams
TT28)OihIntae for the HLW-HOP

HOP-TSHH Normal Feed Shut System
Down of HFP- PMP-

2284Z 00003/4
(HOP-TT -_____

HOP- HOP-SCB-00001
LSHH/LSLL Level High High I

Low Low Initiates
2130A Normal Feed Shut
(HOP-LT- Down of HFP-PMP-
2118/ HOP- 00003/4
LT-21 130)

1-OP-LSHH- HOP-VSL,-00903
21 10A Level High High
(HOP-LT- Initiates Normal
2110/ HOP- Feed Shut Down
LT-2123) fl-FP-PMP-

00003/4
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Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HFP System

Equipment No. Instrument No. Properties Function Remarks

HOP- HOP-ADBR-
ADSHHI- 0001IA COx
2807Z Differential High

2807/ HO- 1-igh Initiates
2807/HOP- ormal Feed Shut
AT-226) own ofl-FP-PMP-

00003/4

HOP-ASH- HOP-ADBR-
28()8A OOOOINB Jig
(HOP-AT- Hourly Average
2808) High Initiates

Normal Feed Shut

Down ofl-IFP-PMP-
00003/4

HMPMelter Melter 1 Plenum On Hold Pending
Plemum Pressure High High Enhancement of
Pressure Intae omlHLW-HMP

High High Feed Shut Down of Sse

HFP- PMP-00003/4

HIFP-AGT-00004 IIFP-SSLL- SC IIFP-AGT-00004
(Melter 2 Feed 2062 (HFP- Speed/Powver Low
Preparation Vessel ST-2062/ L-ow
Agitator) IIFP-JT-

2706)
*Override Closes

HFP-YV-2 105 via

I-FP- YY-2105B

- Override Closes
HFP-YV-2103 via

HFP- YY-2103B

- Override Opens

HFP-YV-2903 via

HFP- YY-2903
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Table 4-4 Trips and Interlocks for the HLW HFP System

Trips and Interlocks for HLW HEP Systemn

Equipment No. Instrument No. Properties Function Remarks

-IFP-AGT-00004

Speed/Powe,,r Low

Low

- Override Closes

lIFP-YV-2 105 via
I IFP- YY-2105A

- Override Closes

IIFP-YV-2103 via
________HFP- YY-2103A

I IFP-SSLLI- SC liFP-AGT-00004
2701 Speed/Power Low
(HJFP-ST-Lo
27011
H F P-JT-
2707) Override Closes

IFP-YV-2 105 via

HFP- YY-2105C

- Override Closes
IIFP-YV-210'3 via

HiFP- YY-2103C

- Override Opens

1IFP-YV-2904 via
IIFP- YY-2904 ________

IIFP-AGT-00004

Speed/Powver Low
I ow

- Override Closes
HFP-YV-2 105 via
HFP- YY-2105A

- Override Closes

-IFP-YV-2 103 via

HJFP- YY-21I03A

H-FP-AGT-00005 IIFP3-SSLI,- SC fiFP-AGT-00005
(Melter 2 Feed Vessel 2063 Speed/Po\,,er L~ow
Agitator) (II P-ST- Low Override Opens

2063/ 111 11- IIFP-YV-3003"
.JT-2801)
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Table 4-4 Trips and Interlocks for the IILW HFP System

Trips and Interlocks for HLW HFP S)ystemn

Equipment No. Instrument No. Properties Function Remarks

HFP-SSLL- SC HFP-AGT-00005

2801 Speed/Powver Low

280 1 / HiFP- HFP-YV-3004
__________________ JT-2807) ______ ___________ ________

4.1.6.6 Complex Control Schemes

4.1.6.6.1 General ICN Control Strategy for Pump Priming Logic

Pump priming is used by the Operator to assist in the starting of several vertical pumps within the HLW HFP
system. The control ioop numbers for the priming valve/pumps/handswitch can be substituted as shown in the
table below for the priming logic of alternate pumps.

Table 4-5 Pump Priming Logic

PUPPRIMING VALVE HANDSWITCH
HFP-PMP-00005A HFP-YV-0002 HFP-HS-01 115
HFP-PMP-00005B HFP-YV-0003 HFP-HS-Ol 116
HFP-PMP-00007 HFP-YV-0022 HFP-HS-O1 117
HFP-PMP-000 18A HFP-YV-2002 HFP-HS-21 15
HFP-PMP-000 1 8B HFP-YV-2003 HFP-HS-2 116
HFP-PMP-000 17 HFP-YV-2022 HFP-HS-21 17

The Operator places the hand switches for the following valves/pumps in Auto

* HFP-YV-0002 (HFP-PMP-00005A Priming Valve)
* HFP-PMP-00005A

The Operator starts the sequence by using hand switch HFP-HS-01 15 to priming sequence, the sequence
progresses as follows:

* HFP-YV-0002 opens
* HFP-PMP-00005A starts after a short delay

* HFP-YV-0002 closes after a short delay

The priming sequence is terminated by the priming valve closure upon starting of HFP-PMP-00005A or time
elapse causing valve HFP-YV-0002 to Auto Close. If HFP-YV-0002 is in Manual Mode, then HFP-YV-0002
Override Closed upon sequence completion.

4.1.6.6.2 General ICN Control Strategy for HFP-EJCTR-00001/2

HFP-EJCTR-0000 1/2 are used to transfer liquid from HFP-VSL-0000l1/2 to RLD-VSL-00008. Listed below is the
step by step operation needed to performn a transfer.
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The Operator places the hand switches for the following valves in Auto
* HPS-YV-3 127 (HOP-RK-00047 steam valve)
* ISA-YV-3066 (HOP-RK-00047 Air valve)
* HFP-YV-0049 (HFP-EJCTR-00001)
* HFP-YV-0033 (HFP-EJCTR-00002)

The Operator starts the transfer via HFP-EJCTR-0000 1/00002 using the sequence hand switches HFP-
HS-0049A/0033A. The valves sequence as follows:

" ISA-YV-3066 Opens
* HFP-YV-0049/0033 Opens

* ISA-TV-3066 Closes
* HPS-YV-3 127 Opens

The transfer is termninated by Operator action using the sequence hand switches or by process conditions.
The valves sequence as follows.

* HPS-YV-3 127 Closes
" ISA-YV-3066 Opens

* HFP-YV-0049/0033 Closes
* ISA-YV-3066 Closes

4.1.6.6.3 General ICN Control Strategy for HFP-EJCTR-00004/5

HFP-EJCTR-00004/5 are used to transfer liquid from HFP-VSL-00005/6 to RLD-VSL-00008. Listed
below is the step by step operation needed to perform a transfer.

The Operator places the hand switches for the following valves in Auto
* HPS-YV-3 135 (HOP-RK-0004 steam valve)
* ISA-YV-3062 (HOP-RK-0004 Air valve)
* HFP-YV-2049 (HFP-EJCTR-00003)
* HFP-YV-2033 (HFP-EJCTR-00004)

The Operator starts the transfer via HFP-EJCTR-00003/00004 using the sequence hand switches HFP-
HS-2049A/2033A. The valves sequence as follows:

* ISA-YV-3062 Opens
* HFP-YV-2049/2033 Opens
* ISA-TV-3062 Closes
* HPS-YV-3 135 Opens

The transfer is terminated by Operator action using the sequence hand switches or by process conditions.
The valves sequence as follows.

* HPS-YV-3 135 Closes
* ISA-YV-3062 Opens
* HFP-YV-2049/2033 Closes
* ISA-YV-3062 Closes

4.2 Operations

Reserved
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4.3 Supplemental Information

Reserved

5 Sources, Bases, and Other References

5.1 Source / Basis References

Document Number Rev Title Text Reference

24590-WTP-DB-ENG-01 -001 3 Basis of Design BOD

IHLW Waste Form Compliance Plan for the IHLW Waste Form Compliance
24590-HLW-PL-RT-07-0001 3 Hanford Tank Waste Treatment and Plan for WTP

Immobilization Plant

24590-WTP-RPT-OP-01 -001 6 Operations Requirements Document ORD

Preliminary Documented Safety Analysis to
24590-WTP-PSAR-ESH-01 -002-04 6 Support Construction Authorization;- HLW PDSA - HLW Facility

Facility Specific Information

Preliminary Documented Safety Analysis to
24590-WTP-PSAR-ESH-01 -002-02 6 Support Construction Authorization; PT PDSA - PT Facility

Facility Specific Information

24590-WTP-SRD-ESH-01 -001 -02 7F Safety Requirements Document, Volume 11 SRD

DE-AC27-01 RV1 4136 N/A DOE/BNI WTP Contract Mod No. 304, WTP ContractSection C - Statement of Work

WA7890008967, Part 3 N/A Dangerous Waste Portion of RCRA Permit DWP

5.2 Other References

Document Number Rev Title

24590-WTP-ZOC-Wl13T-0001 0 OF Contact Dose Rates to Equipment from Beta and Gamma Emitters

24590-WTP-JO-50-00012 2 Controls & Instrumentation In-line Flow Devices Straight Run Requirements

24590-HLW-TB-ENG-1 3-0002 0 Engineering Design Decision for HLW HFP

24590-HLW-WIQP-MS-09-0001 1A HLW HFP Feed Preparation Vessels

24590-WTP-3DP-GO4B-00046 32 Engineering Drawings

24590-WTP-3PS-M000-T0001 1 Engineering Specification for Air Displacement Slurry Pumps

24590-HLW-3PS-HFP-T0003 0 Engineering Specification for High Level Waste Melter Feed System Demisters,
Air Ejectors and Overflow Flapper Valves

24590-WTP-3PS-P000-T0001 6 Engineering Specification for Piping Material Classes General Description and
Summary

24590-WTP-3PS-JOOO-T0005 1 Engineering Specification for Management of Supplier Safety Software

24590-WTP-3PS-JQOO-T0004 1 Engineering Specification for Management of Supplier Software

24590-WTP-3PS-MACS-T0003 4 Engineering Specification for Mechanical Agitators
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Document Number Rev Title

24590-WTP-3PS-M PCO-T0009 2 Engineering Specification for Vessel-Mounted Vertical Transfer Pumps - WTP
HLW Facility

2459-10 -TA-WOO-004-72-000 OA Final Report- Technical Basis for HLW Vitrification Stream Physical and
2459-10 -TA-WOO-004- 72-000 OA Rheological Property Bounding Conditions

2459-HLWM6NASX-0008N/AGeneral Instrumentation Revision to HLW ASX System P&ID (ASX-SMPLR-
2459-HLWM6NASX-0008N/A00029)

24590-HLW-M6N-ASX-0001 0 N/A General Instrumentation Revision to HLW ASX System P&ID (ASX-SMPLR-
00042)

24590-HLW-MFD-HFP-00003 5 Mechanical Systems Data Sheet: Mechanical Agitator

24590-HLW-M FD-HFP-0001 3 1 Mechanical Systems Data Sheet: Mechanical Agitator

24590-HLW-MPD-HFP-00007 5 Mec hanical Systems Data Sheet Vertical Centrifugal Pump

2459-HL-M6-HFP0002 D HFP-EJCTR-00001, -00002, -00004 and -00005 Steam Ejector Sizing
2459-HL-M6-HFP0002 D Calculation

24590-HLW-M6C-HFP-0001 3 OC Air Sparging Line Sizing Calculation

2459-HL-Nl -HF-0002 0 HFP-PMP-00007 and HFP-PMP-0001 7 HLW - Melter 1 and 2 Feed Vessel
2459-HL-N1 -HF-0002 0 Sample - Recirc Pump

2459-HL-Nl -HF-0003 5 HFP-VSL-00001 and HFP-VSL-00005 HLW - HLW Melter 1 and 2 Feed
2459-HLWN1 DHFP-0003Preparation Vessel

24590-HLW-Nl1D-HFP-00004 5 HFP-VSL-00002 and HFP-VSL-00006 HLW - Melter 1 and 2 Feed Vessel

2459-HL-ESPR-0-001 1 HLW Melter Feed and Feed Preparation Vessel Utilization and Time Cycle
2459-HL-ESPR-0-001 1 Evaluation

24590-HLW-RPT-ENS-1 2-002 0 HLW Preliminary Post Accident Monitoring Report

24590-HLW-TB-ENG-1 3-0001 1 Engineering Design Decision for HLW RLD

24590-HLW-UOD-W 16T-00001 1 HLW Room Environment Data Sheet

24590-HLW-WIQP-MS-09-0002 OA WAI Item Qualification Plan for HLW Melter Feed Preparation Vessel Agitators

24590-HLW-WSF-ENG-07-005 4 WAI Screening of HLW Glass Chemistry Processing Activities

24590-PTF-MPC-HLP-0001 6 OB Pump and Line Sizing Calculation for Pumps HLP-PMP-00001 9A/B

24590-WTP-MOC-50-00004 OE Wear Allowance for WTP Waste Slurry Systems

24590-WTP-MOE-50-0001 1 N/A Calculation of Wear Rates for Glass Formers at Velocities and Usage Factors

24590-WTP-GPG-M-0058 OA Minimum Flow Velocity for Slurry Lines

GCN 19857N/A Modulating Control Valve Straight Run Guidelines

DOE-STD-1 020-94 N/A Natural Phenomena Hazards Design and Evaluation Criteria for Department of
__________________________ Energy Facilities

24590-WTP-M6-50-00008 3 P&ID Symbols and Legend (Sheet 8 of 8)

24590-WTP-DB-PET-09-001 1 Process Inputs Basis of Design (PIBOD)

24590-WTP-GPG-ENG-01 59 4 Single Failure Analysis Process for Mechanical, HVAC and Control Systems

24590-WTP-GPP-SQP-208 5 Plant Software Life Cycle Management

24590-WTP-GPG-M-01 3 2A Plant Wash System Design

24590-101 -TSA-WOOO-0009-1 95-00003 OA Pereated Waste and Melter Feed Composition Variability Testing using HLW
Siulants
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Document Number Rev Title

24590-HLW-MVC-HFP-00001 1 Process Information for HFP Vessels (HFP-VSL-00001, HFP-VSL-00002, HFP-
VSL-00005, and HFP-VSL-00006)

24590-WTP-DB-PET-09-001 1 Process Inputs Basis of Design

24590-WTP-GPG-M-027 5 Recommended Slopes for Piping Systems

Response to Defense Nuclear Facilities Safety Board (DNFSB) Staff Issue
CCN 241 253 N/A Report Regarding Plugging of Process Lines, Pretreatment Facility, Waste

Treatment Plant, Hanford Site

2459-WT-M4CVl T-001 0CRevised Calculation of Hydrogen Generation Rates and Times to Lower
2459-WT-M4CV1 T-001 OCFlammability Limit for WTP

Risk Reduction Study for the High Level Waste (HLW) Facility: Failure Modes,
24590-HLW-ES-ENG-1 3-003 0 Effects, and Criticality Analysis (FMECA), In-Service Inspection (ISI), and

Plugging

24590-HLW-PL-ENS-1 3-0001 OA Safety Design Strategy for the High-Level Waste Facility

24590-WTP-GPG-J-015 7 Safety Instrumented System Implementation

24590-WTP-3DP-GO4B-00093 7 System and Facility Design Descriptions

24590-WTP-GPG-ENG-01 61 0 Technical Requirements Management

24590-WTP-GPG-ENG-01 59 4 Single Failure Analysis Process for Mechanical, HVAC and control Systems

CCN 200377 N/A WAI Screening of HFP Sample Loop Flow Meter

24590-WTP-PL-RACT-RT-0001 0 WTP Remotability Verification Plan

42 USC 6901 N/A Resource Conservation and Recovery Act of 1976

ASTMA312N/AStandard Specification for Seamless, Welded, and Heavily Cold Worked
ASTMA312N/AAustenitic Stainless Steel Pipes

ASTMA240N/AStandard Specification for Chromium and Chromium-Nickel Stainless Steel
ASTMA240N/APlate, Sheet, and Strip for Pressure Vessels and for General Applications

5.3 Design References

Document Number Title

Process Flow Diagrams

24590-HLW-M5-V1 7T-00001 Process Flow Diagram HLW Receipt & Feed Preparation (System HCP, GFR, & HFP)

P&lDs

24590-PTF-M6-PWD-00057 PTF - P&ID Plant Wash & Disposal System Underground Transfer Lines

24590-HLW-M6-HCP-00001 001 P&ID - HLW Concentrate Receipt Process System Melter 1 Transfer Piping

24590-HLW-M6-HCP-00002001 P&ID - HLW Concentrate Receipt Process System Melter 2 Transfer Piping

24590-HLW-M6-HFP-00001 001 P&ID - HLW - HLW Melter Feed Process System Melter Feed Preparation HFP-VSL-
00001

24590-HLW-M6-HFP-00001 002 P&ID - HLW - HLW Melter Feed Process Sys Process System Sample/Transfer Pumps
HFP-PM P-00005A/B

24590-HLW-M6-HFP-00001 003 P&ID - HLW - HLW Melter Feed Process System Instrumentation / Vent HFP-VSL-
00001

24590-HLW-M6-HFP-00001 004 P&ID - HLW - HLW Melter Feed Process System Cooling and Utilities HFP-VSL-00001
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Document Number Title

24590-HLW-M6-HFP-00002001 P&ID - HLW HLW Melter Feed Process System Melter Feed Vessel HFP-VSL-00002

24590-HLW-M6-HFP-00002002 P&ID - HLW HLW Melter Feed Process System Instrumentation/Vent HFP-VSL-00002

24590-HLW-M6-HFP-00002003 P&ID - HLW HLW Melter Feed Process System Cooling and Utilities HFP-VSL-00002

24590-HLW-M6-HFP-00005001 P&ID - HLW - HLW Melter Feed Process System Ads Pump Controls HFP-PMP-00001

24590-HLW-M6-HFP-00005002 P&ID - HLW - HLW Melter Feed Process System Ads Pump Controls HFP-PMP-00002

24590-HLW-M6-HFP-00007001 P&ID - HLW - HLW Melter Feed Process System Agitation and Sparging HFP-VSL-
00001

2459-HL-M6HFP-000001P&ID - HLW - HLW Melter Feed Process System Agitation and Sparging HFP-VSL-
2459-HL-M6HFP-00000100002

24590-HLW-MG-HFP-00009001 P&ID - HLW - HLW Melter Feed Process System Sparge Rack Utility Supplies

24590-HLW-M6-HFP-00009002 P&ID - HLW - HLW Melter Feed Process System Rack Controls HFP-Rk-00016

24590-HLW-M6-HFP-00009003 P&ID - HLW - HLW Melter Feed Process System Distribution Header HFP-RK-00016

24590-HLW-M6-HFP-00009004 P&ID - HLW - HLW Melter Feed Process System Distribution Header HFP-RK-00016

24590-HLW-M6-HFP-0001 0001 P&ID - HLW - HLW Melter Feed Process System Sparge Rack Utility SUPPLIES

24590-HLW-M6-HFP-0001 0002 P&ID - HLW - HLW Melter Feed Process System Rack Controls HFP-RK-00017

24590-HLW-M6-HFP-0001 0003 P&ID - HLW - HLW Melter Feed Process System Distribution Header HFP-RK-00017

24590-HLW-M6-HFP-0001 0004 P&ID - HLW - HLW Melter Feed Process System Distribution Header HFP-RK-0001 7

2459-HL-M6-FP-0001001P&ID - HLW - HLW Melter Feed Process System Helter Feed Preparation HFP-VSL-
2459-HL-M6-FP-000100100005

2459-HL-M6HFP-000002P&ID - HLW - HLW Melter Feed Process System Sample/Transfer Pumps HFP-PMP-
2459-HL-M6-FP-00010020001 8A/B

24590-HLW-M6-HFP-20001 003 P&ID - HLW - HLW Melter Feed Process System Instrumentation / Vent HFP-VSL-
00005

24590-HLW-M6-HFP-20001 004 P&ID - HLW - HLW Melter Feed Process System Cooling and Utilities HFP-VSL-00005

24590-HLW-M6-HFP-20002001 P&ID - HLW HLW Melter Feed Process System Melter Feed Vessel HFP-VSL-00006

24590-HLW-M6-HFP-20002002 P&ID - HLW HLW Melter Feed Process System Instrumentation/Vent HFP-VSL-00006

2459-HL-M6HFP-000003P&ID - HLW HLW Melter FEED PROCESS SYSTEM COOLING AND UTILITIES HFP-
2459-HL-MGHFP-000003VSL-00006

2459-HL-M6HFP-000001P&ID - HLW - HLW Melter FEED PROCESS SYSTEM ADS PUMP CONTROLS HFP-
2459-HL-M6HFP-000001PMP-00014

2459-HL-M6HFP-000002P&ID - HLW - HLW Melter FEED PROCESS SYSTEM ADS PUMP CONTROLS HFP-
2459-HL-M6HFP-000002PMP-00015

24590-HLW-M6-HFP-20007001 P&ID - HLW - HLW Melter Feed Process System Agitation and Sparging HFP-VSL-
00005

24590-HLW-M6-HFP-20008001 P&ID - HLW - HLW Melter Feed Process System Agitation and Sparging HFP-VSL-
00006

24590-HLW-M6-HFP-20009001 P&ID - HLW - HLW Melter Feed Process System Sparge Rack Utility SUPPLIES

24590-HLW-M6-HFP-20009002 P&ID - HLW - HLW Melter Feed Process System Rack Controls HFP-RK-00018

24590-HLW-M6-HFP-20009003 P&ID - HLWV - HLW Melter Feed Process System Distribution Header HFP-RK-00018
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Document Number Title

24590-HLW-M6-HFP-20009004 P&ID - HLW - HLW Melter Feed Process System Distribution Header HFP-RK-00018

24590-HLW-M6-HFP-2001 0001 P&ID - HLW - HLW Melter Feed Process System Sparge Rack Utility SUPPLIES

24590-HLW-M6-HFP-20010002 P&ID - HLW - HLW Melter Feed Process System Rack Controls HFP-RK-00019

24590-HLW-M6-HFP-20010003 P&ID - HLW - HLW Melter Feed Process System Distribution Header HFP-RK-00019

24590-HLW-M6-HFP-20010004 P&ID - HLW - HLW Melter Feed Process System Distribution Header HFP-RK-000019

24590-HLW-M6-HMP-00001 001 P&ID - HLW HLW Melter Process System Melter 1 Feed and Agitation

24590-HLW-M6-HMP-20001 001 P&ID - HLW HLW Melter Process System Melter 2 Feed and Agitation

2459-HL-M6-MP-001 002P&ID - HLW HLW Melter Process System Melter 1 Pressure, Density and Level
2459-HL-M6-MP-001 002Detection HMP-RK-00021

2459-HL-M6HMP-001002P&ID - HLW HLW Melter Process System Melter 2 Pressure, Density and Level
2459-HL-M6-MP-001 002Detection HMP-RK-00023

2459-HL-M6PWD-000001P&ID - HLW Plant Wash and Disposal System Plant Wash Distribution Rack PWD-RK-
2459-HL-M6PWD-00000100037

24590HLW-6-PW-2003001P&ID - HL W Plant Wash and Disposal System Plant Wash Distribution Rack PWD-RK-
2459-HL-M6PWD-00000100044

24590-HLW-M6-ASX-00004 P&ID - HLW Autosampling System Sample Cabinets ASX-SMPLR-00029

24590-HLW-M6-ASX-00005 P&ID - HLW Autosampling System Sample Cabinets ASX-SMPLR-00042

General ArrangementI
Equipment Location Drawings

24590-HLW-Pl1-PO1 T-00001 HLW Vitrification Building General Arrangement PLAN at EL -21'-0"

24590-HLW-Pl1-PO1 T-00002 HLW Vitrification Building General Arrangement PLAN at EL 0'-0"

24590-HLW-Pl1-PO1 T-00003 HLW Vitrification Building General Arrangement PLAN at EL 14'-0'

24590-HLW-Pl1-PO1 T-00005 HLW Vitrification Building General Arrangement Plan at EL 58'0"

24590-HLW-Pl1-P01 T-00009 HLW Vitrification Building General Arrangement Sections D-D, E-E & F-F

24590-HLW-Pl -P23T-001 13 HLW Vitrification Building Equipment Location PLAN EL. 0'-0"!/ Area 113

24590-HLW-Pl1-P23T-001 14 HLW Vitrification Building Equipment Location PLAN EL. 0'-0' / Area 114

24590-HLW-Pl -P23T-001 1 5 HLW Vitrification Building Equipment Location PLAN EL. 0'-0'!/ Area 115

24590-QL-POA-MVAO-0001 8- Drawing- HLW Melter 1/2 Feed Preparation Vessel Assembly Drawing
03-00002
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Appendix A Test Objectives, Conditions, and Acceptance Criteria

NOTE: Demonstrations and Tests identified in this appendix are preliminary, pending completion of design activities. They are established to document the flowdown of verification needs established in Section 3 but are not sufficiently detailed for
development of specific system and equipment test plans. They may be used for general planning only. This note is to be removed when design is sufficiently progressed to provide the details needed to establish the basis for testing and acceptance
criteria. [HOLD]

Requirement SU Acceptance Criteria NtsCmet etCniin
(para #) or Plan (including SSCs) (TAC or GTC)* NtsCmetetCniin

Sample/Transfer Pumps

Perform integrated system test to verify the sample/transfer pumps are capable of providing a minimum transfer rate of 44 operating
gpm romtheMFPVto he FV.Simulant with a

~m fom he FPVto he FV.(GTC) viscosity of >40 cP and

HFP sample/transfer pumps are yield stress of >30 Pa or
3.4.1.1.1 SU/COM Sample/Transfer Pumps - Component Tag Numbers (CTNs): HFP-PMP-00005A, -00005B, -000 19A, and -000 18B. capable of providing a minimum flow an approved alternative

rate of 44 gpm from the MFPV to both (i.e., in a test plan)

Measure the flow rate using the following flow meters for the respective HFP vessels: teMVadAX C prtn n

Sample/Transfer - Flow Meters - CTNs: HFP-FE-01 13, -0114, -2113, and -2114 veoityrn of nse

sample/transfer pumps

Systm isnotADS pumps operating

instrumented with iuatwha
Perform integrated system test to verify the ADS pumps are capable of providing a minimum transfer rate of 2 gpmn from permanent flow viscosity of >40 cP and
the MFV to the melter. (GTC) meter. yield stress of >30 Pa or

3.4.1.1.2 SU/COM ADS pumps are capable of providing a an approved alternative
ADS Pumps - CTNs: HFP-PMP-0000l1, -00002, -000014, and -000 15. minimum flow rate of 2 gpm from the Ticabe(i.e., in a test plan)

MFV to the melter. Thisucan baedo ISA operating
No flow meters - This can be measured based on level change in the MFV. eased aed n PCJ operating and

MFV. ISA to ADS pumps

Sample/Transfer Pumps
operating

Perform integrated system test to verify the sample/transfer pumps are capable of providing a minimum transfer rate of 44 iuatwha
gpm from the MFPV to the ASX. GCvicstof>0Pan

HFP sample/transfer pumps are yield stress of >30 Pa or
3.4.1.1.3 SU/COM Sample/Transfer Pumps - CTNs: HFP-PMP-00005A, -0000513, -000 1 8A, and -0001 8B. capable of providing a minimum flow an approved alternative

rate of 44 gpm from the MFPV to the (i.e., in a test plan)
Measure the flow rate using the following flow meters for the respective HFP vessels: ASX. PCJ operating and
Sample/Transfer - Flow Meters - CTNs: HEP-FE-Ol 113, -0114, -2113, and -2114 monitoring transfer

velocity of
sample/transfer pumps

(GTC)

Demonstrate remotability in accordance with test plans developed by the Commissioning Remote Handling work group per Successful remote removal and re- Physical Pre-Hot Operations
3.4.4.1 SU/COM 249-T-LRC-T001 T entblt c~iainPainstallation of the all the HFPdeosrtn Sopaig

24590-WP-PL-RAT-RT-00l, WTP~rnotabiity Verficatio Plan.iet/ components listed in the deosrtnHSopaig

test plans.
Demonstrate the capability to flush the HLW concentrate transfer lines from the HLW Facility to the PT Facility, using (GTC)

31.4.4.3 SU/COM water from the HLW Facility. System demonstrates the capability to Simulant required

____ I__ I____ flush the PT Facility HLW concentrate
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Requirement SU Acceptance Criteria NtsCmet etCniin
(para) or Plan (including SSCs) (TAC or GTC)* NtsCmet etCniin

COM

Perform a baseline flush test measurement without simulant, and then perform a second flush, test after a simulant transfer, transfer lines using water from the
HLW Facility. Flush velocity 6-12 fps
(GTC) This will be

3.5.3.8 SU/COM Demonstrate the steam ejectors can transfer HFP vessel washwater to the RLD (RLD-VSL-00008). The steam ejectors are capable of performed during the See Requirement 3.5.4.1
transferring washwater from the HFP verification of
vessels to RLD-VSL-00008. requirement 3.5.4.1

Perform integrated system test to verify flushing velocity meets the acceptable range for the following sample and transfer
line flushes listed below and using up to 3 line volumes of demnineralized water:

" HLW Concentrate Piping between PT Facility and HLW Facility MFPV (GTC)

o Flow Transmitter - CTN: PWD-FT-0401, PWD-FT-0402, DJW-FT-1310, and DIW-FT-1321 (24590- The velocity of the transfer line flush

HLW-M6-HLP-0000900 1 and 24590-PTF-M6-DIW-0000300 1) is within the acceptable range to PCJ operating and
" Sample/Recirculation Pipina between each HFP Vessel and the ASX prevent solids from settling in the monitoring flow meters

3.6.3.1 SU/COM o Flow Transmitter - CTN: DIW-FT-3 102 (24590-HLW-M6-DIW-0001001) piping. Integrated water run

*HLW Melter Feed Pivine from MFPV to MFV612fsfrsurewihtgls mla nteqrd

o Flow Transmitter - CTN: DIW-FT-3 102 (24590-HLW-M6-DIW-00001001) 6-12san 61 fps for slurries withou ls iuatntrqie
*HLW Melter Feed Piping from MFV to Melter forms an 610fsrorslrierwt

o Flow Transmitter - CTN: DIW-FT-0034E (24590-HLW-M6-HFP-00005001)glsfomr
*HLW Process Waste Transfer line between Melter Cave 1 and Melter Cave 2

o TBD
(GTC) Ti ilb
System demonstrates capability of Thisrme will n be e

3.6.4.1 SU/COM Demonstrate flushing and draining capabilities during integrated system testing. being drained and/or pumped to perfioddng the See Requirement 3.6.3.1
rem ove flushing liquid fromreuemn3.31
equipment, components, and piping- eurmn ...
(GTC)
The valves closure rate meets the

(SUP) performance criteria. Performed by

3.6.4.2 SUP& Test fabricated valves to verify their closure rate meets the specified performance criteria for preventing water hammer. copir.Alndons. peatn
SU/COM (SU/COM) (GTC)oniios

Demonstrate that valve closure rates to do not produce water hammer. The installed valves closure rate does
not produce water hammer. Performed
on installed valves.____________

Perform integrated system test to verify the ISA provides air purge supply to the spargers of at least 200 times the
maximum HGR.

Sparger Tube - Flow Meters: PCJ operating and
*HFP-VSL-00001 (MFPV) - Sparger Flow Meters - CTNs: HFP-FT-09 12, -0913, -0914, -0915, -0916, -0917, - (TAC)moirngaflwf

3831 SU/COM 0918, and -0919 (HFP-RK-000 16, 24590-HLW-M6-HFP-00009003/-00009004) The ISA is capable Of Providing a mitoigiflwo
... *HFP-VSL-00002 (MFV) - Sparger Flow Meters - CTNs: HFP-FT- 10 12, -1013, -1014, -1015, -1016, -1017, -1018, minimum airflow to the spargers of at IsAeotntlvla

and -1019 (HFP-RK-000 16, 24590-HLW-M6-HFP-000 10003/-OGO 10004) least 200 times the maximum HGR. normal operating level
*HFP-VSL-00005 (MFPV) - Sparger Flow Meters - CTNs: HFP-FT-2912, -2913, -2914, -2915, -2916, -2917, -

2918, and -2919 (HFP-RK-00018, 24590-HLW- M6-HFP-20009003/-20009004)
*HFP-VSL-00006 (MFV) - Sparger Flow Meters - CTNs: HFP-FT-3012, -3013, -3014, -3015, -3016, -30117, -

___________________3018, and-3019(HFP-RK-000 18,24590-HLW-_M6-HFP-200 10003/-200 10004)__________
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Requirement SU Acpac rtraNtsCmet etCniin

(para 9) or Plan (including SSCs) Acpae o tr i Noe/CmensTe)Codtin
COM 

J Co T)

Main Header Supply to Spar2er Tubes - Flow Meters:
*HFP-VSL-00001 (MFPV) - Sparger Main Header Flow Meters - CTNs: HFP-FT-0906, -0907, -0910, and -091 1

(HFP-RK-000 16, 24590-HLW-M6-HFP-00009002)
*HFP-VSL-00002 (MFV) - Sparger Main Header Flow Meters - CTNs: HFP-FT-1006, -1007, -1010, and -101 1

(HFP-RK-000 17, 24590-HLW- M6-HFP-000 10002)
*HFP-VSL-00005 (MFPV) - Sparger Main Header Flow Meters CTNs: H FP-FT-2906, -2907, -2910, and -291 1

(HFP-RK-000 18, 245 90-HLW- M6-HFP-20009002)
*HFP-VSL-00006 (MFV) - Sparger Main Header Flow Meters - CTNs: HFP-FT-3006, -3007, -3010, and -301 1

(HFP-RK-000 19, 24590-HLW- M6-HFP-200 10002) _________ __________

Perform integrated system test to verify the ISA provides emergency air sparging supply to the spargers at the minimum
design flow rate 42 scfmn/sparger tube.

Spareer Tubes - Flow Meters:
" HFP-VSL-00001I (MFPV) - Sparger Flow Meters - CTNs: H FP-FT-0912, -0913, -0914, -0915, -0916, -0917, -

0918, and -0919 (HFP-RK-000 16, 24590-HLW-M6-HFP-00009003/-00009004)
" H FP-VSL-00002 (MFV) - Sparger Flow Meters -CTNs: HFP-FT- 10 12, -1013, -1014, -1015, -1016, -1017, -1018,

and -1019 (HFP-RK-000 16, 24590-HLW-M6-HFP-000 10003/-00010004)
" HFP-VSL-00005 (MFPV) - Sparger Flow Meters - CTNs: HFP-FT-2912, -2913, -2914, -2915, -2916, -2917, - SC ISA operating

2918, and -2919 (HFP-RK-000 18, 24590-HLW- M6-HFP-20009003/-20009004) (TAC) PCJ/PPJ operating and

3.8.3.2 SU/COM 0 HFP-VSL-00006 (MFV) - Sparger Flow Meters - CTNs: HFP-FT-3012, -3013, -3014, -3015, -3016, -301 17, - The ISA is capable of providing a monitoring airflow of
3018, and -3019 (HFP-RK-000 18, 24590-HLW- M6-HFP-200 10003/-20010004) minimum airflow of 42 scfmn per ISA

sparge tube. Vessel content level at

Main Header Supply to Sparuer Tubes - Flow Meters: normal operating level
*HFP-VSL-00001 (MFPV) - Sparger Main Header Flow Meters - CTNs: HFP-FT-0906, -0907, -0910, and -091 1

(HFP-RK-000 16, 24590-HLW-M6-HFP-00009002)
*HFP-VSL-00002 (MFV) - Sparger Main Header Flow Meters - CTNs: HFP-FT-1006, -1007, -1010, and -101 1

(HFP-RK-000 17, 24590-HLW- M6-HFP-000 10002)
*HFP-VSL-00005 (MFPV) - Sparger Main Header Flow Meters - CTNs: HFP-FT-2906, -2907, -2910, and -2911

(HFP-R-K-000 18, 24590-HLW- M6-HFP-20009002)
*HFP-VSL-00006 (MFV) - Sparger Main Header Flow Meters - CTNs: HFP-FT-3006, -3007, -30 10, and -301 1

(HFP-RK-000 19, 24590-HLW- M6-HFP-200 10002)
Perform an integrated system demonstration to verify the DIW system provides a water supply for priming the
sample/transfer pumps. (GTC)

The DIW system is capable of Sample/Transfer pumps
3.9.3.1.1 SU/COM Sample/Transfer Pumps - CTNs: HFP-PMP-00005A, -0000513, -00007, -00017, -0001 8A, and -000 1 8B. providing a water supply for priming operating

the sample/transfer pumps and the Simulant Required
DIW System Supply Flow Meter - CTNs: PWD-FT-0651 and PWD-FT-2351 (24590-HLW-M6-PWD-00006001 and pumps operate.
245 90-HLW-M6-P WD-2000300 1)

Perform a test to verify the ISA provides adequate force to operate the ADS pumps at the required transfer rate. (GTC) This will be

3.9.3.2.1 SU/COM The ISA system is capable of performed during the See Requirement

ADS Pumps - CTNs: HFP-PMP-0000l, -00002, -000014, and -000 15. providing an air supply for the pumps verification of 3.4.1.1.2
to operate at the design flow rate. requirement 3.4.1.1.2

Demonstrate the capability to remotely monitor HFP vessel temperature in the facility control room. (GTC) PCJ operating and
3,10.1.1.1 SU/COM The temperature elements are mntrn

L -_________ Temperature Elements - CTNs: HFP-TE-00l10, -2010, -0017, and -2017 monitored and displayed on the PCJ. mntrn
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Requirement SU Acceptance Criteria NtsCmet etCniin
(para #) or Plan (including SSCs) (TAC or GTC)* NtsCmetetCniin

COM

Simulate HFP vessel
temperature

Demonstrate the capability to remotely monitor HFP vessel pressure in the facility control room. (GTC) PCJ operating and
3.10.1.1.2 SU/COM The pressure elements are monitored monitoring

Pressure Indicators - CTNs: HFP-PT-0052, -2052 (TBD for the MFV pressure indicators) and displayed on the PCJ.SiuaeHPvsl
pressure

Performi integrated system test to verify the radar level sensor to have an accuracy of +2 % of full-scale for the normal Accuracy of level Integrated water run
opeatig rngeof hevesel eve (GC)detection will be PCJ operating and

oprtnTrneo he vessel level voumGdteC) i verified during monitoring HFP vessel

31... UCM MFPVs - CTNs: HFP-VSL-00001 and -00005. within +[2 % of full-scale of the actual vesselg cofum vheru oratingveetcto
volume of water added to the vessel, raavevsel outpeu fopuers oerain

MFPVs - Level Detection - CTNs: HFP-LT-005 1 and -2051 tharee l FP ps. Agitatoblrs offatn

Demonstrate the capability to remotely monitor agitator speed and power in the facility control room.

Mechanical Agitator Speed Sensors - CTNs: HFP-ST-0062, HFP-ST-0063, HFP-ST-0701, HFP-ST-080 1, HFP-ST-2062, (TAC) PPJ operating and

3.10.1.2.3 SU/COM HFP-ST-2063, HFP-ST-2701, and HFP-ST-2801 The PPJ is capable of remotely monitoring monitoring
the agitator speed and power in the facility Simulate mechanical

Mechanical Agitator Power Sensors - CTNs: HFP-JT-0706, HFP-JT-0707, HFP-JT-0806, HFP-JT-0807, HFP-JT-2706, control room. agitator power and speed

HFP-JT-2707, HFP-JT-2806, HFP-JT-2807 __________________________ __________

This will be
(TAC) performed during the SeRqieet

3.10.1.3.1 SU/COM Perform a demonstration to verify the capability to monitor the sparger airflow rates using the PCJ. The PCJ is capable of monitor the verification of See3. Requirements
airflow rate through the spargers. requirements 3.8.3.1 3.31an3832

and 3.8.3.2
PPJ operating and

Demonstrate the capability to initiate emergency sparge airflow when the PPJ receives a signal to initiate emergency sparge (GTC)oitrn
3.10.1.3.2 SU/COM md.A signal sent from the PPJ initiates Simulate loss of

emergency sparging.mehnclaito

(TAC)hswilb

3.1.1..3 SU/OM Verify ISA safety air control valves switch from non-Safety purge ISA to Safety ISA supply to the spargers when the flow PPJet i cpabl oflswthn them noSA perifiorddng the See Requirement
rate drops below the (TBD) setpoint. Safety purge ISA to Safety I SA supply rqieet31...

to the spargers when the flow rate 3.10.2.1.3
____________ ~~drops below the setpoint.___________

Demonstrate the capability to automatically terminate transfer from MFV to the mnelter when a high-high-high pressure mPJoiting prssrei

(TBD) setpoint is reached in the melter plenum using the PPJ (TAC)the in mele srei

3.10.1.4.2 SU/COM ADS Pumps - CTNs: HFP-PMP-00001, -00002, -000014, and -00015. The ADS pumps shutdown operation ADS pumps operating

upon receipt of a high melter pressure Simulate high melter

HMP Pressure Sensors - CTNs: HMP-PDT-01I39A, -0 139B, -2139A, and -2139B (24590-HLW-M6-HMP-000 13002 and signal from the PPJ. pressure interlock signial

24590-HLW-M6-HMP-200 13002) to shutoff the ADS
pump
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Requirement SU Acceptance Criteria NtsCmet etCniin
(para #) or Plan (including SSCs)JAorGC*Ntsomes Tstonios

(TAC)
Perform a test to verify the glass former feed line isolation valve closes in response to interlock signal. The isolation valve on the glass former

feed line closes when either of the
Mechanical Agitator Speed Sensors - CTNs: HFP-ST.0062, HFPST-0063, HFP-ST-0701, HFP-ST080l1, HFP.5T-2062, following PCJ/PPJ conditions are met:
HFP-ST-2063, HFP-ST-270 1, and HFP-ST-280 1 * h FVmcaia gttrPCJ/PPJ operating and

3.10.2.1.1 SU/COM Mechanical Agitator Power Sensors - CTNs: HFP-JT-0706, HFP-JT-0707, HFP-JT-0806, HFP-JT-0807, HFP-JT-2706, speed or power is outside of (TBD) Soilt ondiini

HFP-JT-2707, HFP-JT-2806, HFP-JT-2807 setpoint values (i.e., duringSiuaecntosva
emergency sparge mode) or j

Glass Former Feed Isolation Valves - CTNs: HFP-YV-0 105 and HFP-YV-2 105 * Glass formers are not being fed to
the MFPVs and the glass former

Waste Transfer Isolation Valves- CTNs: HFP-YV-0 103 & HFP-YV-2 103 isolation valve is open (Source of
ntbigfed signal indeterminate).

Test the PPJ system to verify the emergency sparger mode is initiated when the mechanical agitator is unavailable (speed or
power outside established (TBD) setpoints).

Countdown timer will need to be accelerated to initiate the operation of the safety air control valves.

Mechanical Agitator Speed Sensors - CTNs: HFP-ST-0062, HFP-ST-0063, HFP-ST-0701, HFP-ST-0801, HFP-ST-2062, (TAC) PCJ/PPJ operable
HFP-ST-2063, HFP-ST-2701, and HFP-ST-2801 The spargers switch from idle to SC ISA operable

3.10.2.1.2 SU/COM Mechanical Agitator Power Sensors - CTNs: HFP-JT-0706, HFP-JT-0707, HFP-JT-0806, HFP-JT-0807, HFP-JT-2706, uponrenceipfagna rom (cuthewn PPJlat codPJosi

HFP-JT-2707, HFP-JT-2806, HFP-JT-2807 that theaittor a ignavle basted Contow time

Waste Transfer Isolation Valves- CTNs: HFP-YV-0 103 & HFP-YV-2 103 ta h gttri nvial ae ondw ie
on the (TBD) setpoints. operable

Safety Air Control Valves:
CTNs: HFP-YV-0903, -0931, -0904, and -0932 (HFP-RK-00016, 24590-HLW-M6-HFP-00009002)
CTNs: HFP-YV-1003, -1031, -1004, and -1032 (HFP-RK-00017, 24590-HLW- M6-HFP-00010002)
CTNs: HFP-YV-2903, -2931, -2904, and -2932 (HFP-RK-00018, 24590-HLW- M6-HFP-20009002)
CTNs: HFP-YV-3003,-303 1, -3004, and -3032 (HFP-RK-000 19, 24590-HLW- M6-HFP-200 10002)
Test the PPJ system to verify the ISA safety air control valves switch from non-safety purge ISA to safety ISA supply to the
spargers when the flow rate drops below the (TBD) setpoint. (TAC) PCJ/PPJ operable

PPJ is capable of switching the ISA Safety and non-Safety

3.10.2.1.3 SU/COM Safety Air Control Valves: safety air control valves from non- IAoeal
CTNs: HFP-YV-0903, -0931, -0904, and -0932 (HFP-RK-000 16, 24590-HLW-M6-HFP-00009002) Safety purge ISA to Safety ISA supply Sat operable vi
CTNs: HFP-YV-1003, -1031, -1004, and -1032 (HFP-RK-00017, 24590-HLW- M6-HFP-00010002) to the spargers when the flow rate j
CTNs: HFP-YV-2903, -2931, -2904, and -2932 (HFP-RJK-00018, 24590-HLW- M6-HFP-20009002) drops below the setpoint.
CTNs: HFP-YV-3003, -3031, -3004, and -3032 (HFP-RK-00019, 24590-HLW- M6-HFP-20010002)

PCJ/PPJ operating
Simulate seismic

Demonstrate the HFP vessel air amplifiers are activated in response to a seismic shutdown signal. (TAC)htdw sga

3.10.2.1.4 SU/COM The air amplifiers are automatically SC ISA operable

Air Amplifier CTNs: HFP-EJCT-00006, -00007, -00008, and -00009. activated following the seismic signal HOP shutdown
activation. Spargers in emergency

sparge mode (full sparge
____ ___ ____ ____ ____flow)
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Requirement SU Acceptance Criteria NtsCmet etCniin

(para #) or Plan (including SSCs) (TAC or GTC)* NtsCmet etCniin
COM

Ventilation in seismic
safe mode

Simulate MFPV
Verify the high-high liquid level feed diversion valve interlock will shut the feed diversion valve and turn off the HLP 'TAC) contents reach the high-

transfer pumps when MFPV content levels exceed (TBD) setpoint values, h L rnfrpmssudw high liquid level
T.0221 SUCMwe he PP trnsertpus hutdowng PCJPPJ operable

3.0..21 U/OM MFPV Feed Diversion Valves - CTNs: HFP-YV-0103 and HFP-YV-2103 whui en th t P eets hgh-ig Simulate conditions via

l iui l e n th e ce d (T B D)P~

HLP Transfer Pumps - CTNs: HLP-PMP-0001l9A and HLP-PMP-00019B sepitvle nteMP.HLP transfer pumps
_____________________________operable

Test the glass former feed line isolation valve position response to the interlock scenarios listed below: (TAC)
The glass former feed line isolation

" HFP-VSL-0000l1/HFP-VSL-00005 headspace pressure, glass former feed line isolation valve interlock valves are capable of closing when the
" HFP-VSL-0000lI/HFP-VSL-00005 waste level, glass former feed line isolation valve interlock PPJ detects the activation of the
" HOP pressure, glass former feed line isolation valve interlock following interlocks:

"HFP-VSL-0000l/ HFP-VSL-00005 PCJ/PPJ operable

3.10.2.2.2 SU/COM Glass Former Feed Isolation Valves - CTNs: HFP-YV-0 105 and HFP-YV-2 105 headspace pressure glass former Simulate conditions via
feed line isolation valve interlock PPJ

HFP-VSL-00001/HFP-VSL-00005 headspace pressure - CTNs: HFP-PT-0052 and HFP-PT-2052 9 HFP-VSL-0000l/ HFP-VSL-00005
Waste Level - CTNs: TBD waste level glass former feed line
HOP Pressure - CTNs: TBD isolation valve interlock

" HOP pressure glass former feed line
Setpoint values are TBD for MFPV headspace pressure, waste level, HOP pressure isolation valve interlock ___________________

Perform a Test to verify the HFP vessel sample/transfer pumps shutoff upon receiving a signal from the control system in HFP sample/transfer

response to a high liquid-level (TBD) setpoint interlock in the ASX sample enclosure. (TAC) pumps operating

31... UCMThe HFP sample/transfer pumps PPJ operating
3.0..23 U/OM Sample/Transfer Pumps - CTNs: HFP-PMP-00005A, -00005 B, -00007, -00017, -000 18A, and -000 1 8B. shutdown upon receipt of the liquid Simulate interlock signal

level detection signal from the PPJ. to shutoff the

ASX Samplers - CTNs: ASX-SMPLR-00029 and ASX-SMPLR-00042 ______________________sample/transfer pumps

Perform a Test to verify the HFP vessel sample/transfer pumps cannot startup when the ASX three-way valves are PPJ monitoring valve

positioned open to the sample line flush connection. (TAC) position

The HFP vessel sample/transfer pumps Saempe/ralerup

3.10.2.2.4 SU/COM Sample/Transfer Pumps - CTNs: HFP-PMP-00005A, -0000513, -00007, -00017, -000 18A, and -000 1 8B. cannot startup when the ASX three- DIW syemri oerain

ASX three-way valves - CTNs: (YV-3202, YV-3203, YV-3204, YV-3302, YV-3303, and YV-3304) in ASX system aymvles arne ositonedtiopn th Simulate permissive
sampe lie flsh cnnecionsignal to the

Valve Limit Switches- CTNs: (ZSH-3202, ZSH-3203, ZSH-3204, ZSH-3302, ZSH-3303, and ZSH-3304) _________________sample/transfer pumps

Perform a demonstration to verify the HFP vessel sample/transfer pumps terminate operation when the ASX three-way positionitrn av

valves are positioned open to the sample line flush connection while the HFP vessel sample/transfer pumps are in (TAC) Spe/tansepu s

operation. The HFP vessel sample/transfer pumps Saempe/rangfrpup

3,10.2.2.4 SU/COM shutdown operation when the ASX DIa ssmi operating

Sample/Transfer Pumps - CTNs: HiFP-PMP-00005A, -0000513, -00007, -00017, -00018A, and -000 1813. three-way valves are positioned open Simulate ierkiga

to the sample line flush connection. tSutof itheroksga

ASX three-way valves - CTNs: (ASX-YV-3202, -3203, -3204, -3302, -3303, and -3304) in ASX system tosmtofe/traseru s
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Process (HCP) System Design Description

Requirement SU Acceptance Criteria NtsCmet etCniin
(para #) or Plan (including SSCs)JA orGC*Ntsomes Tstonios
(pra#) COM(TCoGC)

Demonstrate the PCJ remote control operations for all the listed HFP equipment/components on both melter lines.

The following control functions (e.2, operate valves open/close, turn motors/pumps on/off) are performed by the
PCJ:

*ADS Pumps - CTNs: HFP-PMP-OOO0l, -00002, -000014, and -000 15.
" Sample/Transfer Pumps - CTNs: HFP-PMP-00005A, -0000513, -00007, -00017, -00018A, and -000 1813.
" HLP Transfer Pumps - CTNs: HLP-PMP-00019A and HLP-PMP-0001 9B
" MFPV Feed Diversion Valves - CTNs: HFP-YV-0 103 and HFP-YV-2 103
" MFV Transfer/Sample Recirc Line - Three Way Valves - CTNs: HFP-YV-0040, -0039, -2040, and -2039
" Glass Former Feed Isolation Valves - CTNs: HFP-YV-0105 and HFR-YV-2105
" Safety Air Control Valves - CTNs: HFP-YV-0903, -0931, -0904, and -0932 (HFP-RK-000 16, 24590-HLW-M6-

HFP-00009002), CTNs: HFP-YV-1003,-1031, -1004, and -1032 (HFP-RK-00017, 24590-HLW- M6-HFP-
000 10002), CTNs: HFP-YV-2903, -2931, -2904, and -2932 (HFP-RK-000 18, 24590-HLW- M6-HFP-20009002),
CTNs: HFP-YV-3003,-303 1, -3004, and -3032 (HFP-RK-000 19, 24590-HLW- M6-HFP-200 10002)

" Steam Ejectors - Steam Supply Valves - HFP-YV-0049, HFP-YV-0033, HFP-YV-2033, and HFP-YV-2049
" Mechanical Agitators - HFP-AGT-00001, HFP-AGT-00002, HFP-AGT-00004, and HFP-AGT-00005

The followin2 monitorins! functions (parameters and status) are performed by the PCJ:

Parameters (e.g., flow rate, speed, power, pressure)
" HFP Vessels - Temperature Elements - CTNs: HFP-TE-0010, -2010, -0017, and -2017 (GTC)
" MFPVs - Pressure Indicators - CTNs: HFP-PT-0052, -2052 The in-cave HFP equipment shall be PCJ operating

3.10.4.1 SU/COM 0 MFVs - Pressure Indicators - CTNs: TBD capable of being remotely HSH operating
" HFP Vessels - Level Detection - CTNs: HFP-LT-0050, -0051, -2050, and -2051 operated/monitored.
" Mechanical Agitator Speed Sensors - CTNs: HFP-ST-0062, HFP-ST-0063, HFP-ST-070 1, HFP-ST-080 1, HFP-ST-

2062, HFP-ST-2063, HFP-ST-2701, and HFP-ST-2801
" Mechanical Agitator Power Sensors - CTNs: HFP-JT-0706, HFP-JT-0707, HFP-JT-0806, HFP-JT-0807, HFP-JT-

2706, HFP-JT-2707, HFP-JT-2806, HFP-JT-2807
" Sample/Transfer - Flow Meters - CTNS: HFP-FE-01 13, -0114, -2113, and -2114
" DIW System Supply Flow Meter - CTNs: PWD-FT-0651 and PWD-FT-2351 (24590-HLW-M6-PWD-00006001

and 24590-HLW-M6-PWD-20003001)
" Sparger Tubes - Flow Meters:

- HFP-VSL-00001 (MFPV) - Sparger Flow Meters - CTNs: HFP-FT-09 12, -0913, -0914, -0915, -0916, -0917, -

0918, and -0919 (HFP-RK-000 16, 24590-HLW-M6-HFP-00009003/-00009004)
- HFP-VSL-00002 (MFV) - Sparger Flow Meters - CTNs: HFP-FT-1012, -1013, -1014, -1015, -1016, -1017, -

1018, and -1019 (HFP-RK-000 16, 24590-HLW-M6-HFP-000 10003/-OGO 10004)
- HFP-VSL-00005 (MFPV) - Sparger Flow Meters - CTNs: HIFP-FT-2912, -2913, -2914, -2915, -2916, -2917, -

2918, and -2919 (HFP-RK-000 18, 24590-HLW- M6-HFP-20009003/-20009004)
- HFP-VSL-00006 (MFV) - Sparger Flow Meters - CTNs: HFP-FT-3012, -3013, -3014, -3015, -3016, -30117, -

3018, and -3019 (HFP-RK-000 18, 24590-HLW- M6-HFP-20010003/-20010004)
" Main Header Supply to Sparger Tubes - Flow Meters:

- HFP-VSL-00001 (MFPV) - Sparger Main Header Flow Meters - CTNs: HFP-FT-0906, -0907, -0910, and -

0911 (HFP-RK-000 16, 24590-HLW-M6-HFP-00009002)
- HFP-VSL-00002 (MFV) - Sparger Main Header Flow Meters - CTNs: HFP-FT-1006, -1007, -1010, and -1011

(HFP-RK-000 17, 24590-HLW- M6-HFP-000 10002)
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Requirement SU Acceptance Criteria NtsCmet etCniin
(para #) or Plan (including SSCs) (TAC or GTC)* NtsCmet etCniin

_________ COM _________

- HFP-VSL-00005 (MFPV) - Sparger Main Header Flow Meters CTNs: HFP-FT-2906, -2907, -2910, and -2911
(HFP-RK-000 18, 24590-HLW- M6-HFP-20009002)

- HFP-VSL-00006 (MFV) - Sparger Main Header Flow Meters - CTNs: HFP-FT-3006, -3007, -3010, and -301 1
(HFP-RK-000 19, 24590-HLW- M6-HFP-200 10002)

Status (go no-go, position valve open closed, motor on/off)
" ADS Pumps - CTNs: HFP-PMP-00001, -00002, -000014, and -000 15.
" Sample/Transfer Pumps - CTNs: HFP-PMP-00005A, -0000513, -00007, -00017, -000 18A, and -000 1813.
" HLP Transfer Pumps - CTNs: HLP-PMP-0001I9A and HLP-PMP-000 19B
" Glass Former Feed Isolation Valves - CTNs: HFP-YV-0105 and HFP-YV-2105

*MFPV Feed Diversion Valves - CTNs: HFP-YV-0 103 and HFP-YV-2 103
*HLP Transfer Pumps - CTNs: HLP-PMP-000 19A and HLP-PMP-0001I9B

" MFV Transfer/Sample Recirc Line - Three Way Valves - CTNs: HFP-YV-0040, -0039, -2040, and -2039
" Safety Air Control Valves - CTNs: HFP-YV-0903,-0931, -0904, and -0932 (HFP-RK-000 16, 24590-HLW-M6-

HFP-00009002), CTNs: HFP-YV-1003, -1031, -1004, and -1032 (HFP-RK-00017, 24590-HLW- M6-HFP-
000 10002), CTNs: HFP-YV-2903, -2931, -2904, and -2932 (HFP-RK-000 18, 24590-HLW- M6-HFP-20009002),
CTNs: HFP-YV-3003, -3031, -3004, and -3032 (HFP-RK-000 19, 24590-HLW- M6-HFP-200 10002)

" ASX three-way valves (ASX-YV-3202, -3203, -3204, -3302, -3303, and -3304) in ASX system
" Steam Ejector Steam Supply Valves - HFP-YV-0049, HFP-YV-0033, HFP-YV-2033, and HFP-YV-2049

__________ ______ *Mechanical Agitators - HFP-AGT-00001, HFP-AGT-00002, HFP-AGT-00004, and HFP-AGT-00005
Recommended to be

(GTC) performed in
3.10.4.2 SU/COM Demonstrate all PPJ monitoring and control functions are forwarded to the PCJ. PPJ monitoring and control functions conjunction with PCJ/PPJ operating

are forwarded to the PCJ. individual PPJ
______________ __________ requirements. ____________

(GTC)
HFP (pumps, valves, etc.) operate as
intended, for the correct amount of Flush durations
time (i.e., to obtain correct flush acceptance criteria

3.10.4.4 SU/COM Test automatic flushing operations post-transfer and post-sampling for each transfer/sampling line, volume), and return to a normal state need to be Integrated water runs
at the conclusion of flushing. determined for each

line in the test plan.
Automated flushes of the MFV to
melter occur at TBD intervals.

Demonstrate the air amplifiers are activated by the seismic signal will be performed in requirement 3.10.2.1.4 and maintain (TAC)hs;il b

3.1...1 S/CM headspace negative relative to C3 ventilated areas which will be performned in requirement 3.11.3. 1. 1. The air amplifiers are automatically performed during the See Requirement
activated by the seismic shutdown veqricatno 3.10.2.1.4

CTNs: HFP-EJCTF-00006, -00007, -00008, and -00009. signal. 3.10.2.1.4
PPJ operating and

Demonstrate the air amplifiers maintain negative pressure in the HFP vessels relative to the C3 zones when the facility is in aGC oirw CIS
seismi shutown reponsemode.The air amplifiers mraintain negativeaifo

31... UCMpressure in the HFP vessels relative to PCJ operating and

CTNs: HIFP-EJCT-00006, -00007, -00008, and -00009. the C3 areas when the facility is in monitoring HFP vessel
seismic shutdown response mode. pressure

SC ISA operating
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(pra#) COM(TCoGC)

Demonstrate during post
seismic conditions:
All 4 amplifiers on,
One vessel in emergency

sparge mode
Glass Former air supply
line on.

(TBD) Simulate broken

supply lines into C3
areas.
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Appendix B Descriptions of System Functional Flow and
Interactions

Function: A. 1 Receive/Store Treated HLW Concentrate

Detailed description: The HLW operator determines the size of the batch volume to be transferred. This function will align
the valves in the transfer path to send the HLW waste stream to the selected melter train. The operator initiates the transfer
and monitors for leaks and vessel levels in HLP and HFP melter feed preparation vessels (MFPV) (HFP-VSL-
0000 1/00005). The transfer terminates when the level in the MFPV hits the expected height, when a line leak is detected,
or when a volume balance mismatch occurs during transfer. A single line volume flush is processed forward to the MFPV
followed by a two line volume transfer using demnineralized water back to the PWD vessel in the PT Facility.

Initiation: This function initiates when an HLW batch is determined by the operator to be ready and the HLW operator
issues a permissive signal.

Termination: This function terminates when the minimum volume of flush water has run through the transfer pipe from the
PT Facility to the HLW Facility (See Function B3.1).

Parallel or sequential functions: Mixing by the agitators; idle air purging; vessel cooling; line flushing from the PT Facility
PWD.

Applicable Modes: Normal operations

Function: A.2 Mix Treated HLW Concentrate
Detailed description: Mixing must occur before sampling in order to obtain a representative sample. The mechanical
agitator mixes the waste for a predetermined amount of time. Additionally, the ISA provides idle purge airflow through
the sparge tubes in order to agitate the waste and release trapped hydrogen gas from waste that settles on the bottom of the
vessel. Upon loss of a mechanical agitator, the ISA provides air for emergency sparge mode (at least 42 scfm)
intermittently to prevent an episodic release of hydrogen.
Initiation: This function initiates during the HLW concentrate transfer to the MFPVs.
Termination: This function does not terminate unless the agitator stops rotating due to operator action or a
mal functi on/acc ident.
Parallel or sequential functions: Transfer of HLW concentrate to MFPVs; sampling of HLW concentrate.
Applicable Modes: Normal operations; seismic DBE accident conditions

Function: A.3 -ISample Treated IILW
Detailed description: The operator chooses which MFPV and associated transfer pump to use in order to obtain a sample.
Operational pre-checks are performed to ensure the system is ready to sample. The priming line valve in the chosen
transfer/recirculation pump is opened allowing priming demnineralized water to flow through the pump before the waste.
The pump then recirculates waste through the auto sampler for a minimum of 10 minutes to get a representative sample.
The ASX takes samples, which are then analyzed to determine the waste characteristics and provide the glass former
recipe.
Initiation: This function initiates after the MFPVs receive HLW concentrate and mix the waste for a predetermined
amount of time.
Termination: This function terminates after a predetermined amount of time upon completi on of sampling.
Parallel or sequential functions: Mixing by the agitators; idle air purging; vessel cooling; demnineralized water addition to
the MFPV via the ASX sample line flush
Applicable Modes: Normal operations

Function: A.4 IReceive Glass Formers
Detailed description: The glass formers are added to the MFPV by the GFR. The process of composing a batch of glass
formers is out of the scope of this documnent.
Initiation: This function initiates after the Lab determines the glass former recipe based on ASX samples from either the
initial HLW concentrate transfer or an already blended and resampled melter feed batch.
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Termination: This function terminates when the batch of glass formers are finished being added to the MFPV.
Parallel or sequential functions: Mixing by the agitators; idle air purging; vessel cooling
Applicable Modes: Normal operations

Function: A.5 IMix Glass Formers and HLW Concentrate
Detailed description: The MFPV agitator is operating at all times and mixes the glass former batch with the treated HLW
concentrate in order to obtain a representative sample. The agitator speed is used to determine the addition rate of the
glass formers. The PCJ and PPJ monitor the agitator speed and power.
Initiation: This function initiates when the glass formers are added to the MFPV.
Termination: This function does not terminate unless the agitator stops rotating due to operator action or a
mal functi on/acci dent.
Parallel or sequential functions: Mixing by the agitators; idle air purging; vessel cooling; and addition of demineralized
water
Applicable Modes: Normal operations; seismic DBE accident conditions

Function: A.6 ISample HLW Melter Feed
Detailed description: Mixing must occur before sampling in order to obtain a representative sample. The operator chooses
which MFPV and associated transfer pump to use in order to obtain a sample. Operational pre-checks are performed to
ensure the system is ready to sample. The priming line valve in the chosen transfer/recirculation pump is opened allowing
priming demnineralized water to flow through the pump before the waste. The pump then recirculates waste through the
autosampler for a minimum of 10 minutes to get a representative sample. The ASX takes samples which are then
analyzed to determine the waste characteristics and provide the glass former recipe.
Initiation: This function initiates after the MFPVs receive the glass former batch and mix the glass formers with the HLW
concentrate for a predetermined amount of time in order to obtain a representative sample.
Termination: This function terminates when the ASX flush valve is opened and directs a line flush of the recirculation line
and transfer/recirculat ion pump.
Parallel or sequential functions: Mixing by the agitators; idle air purging; vessel cooling; demnineralized water addition to
the MFPV via the ASX sample line flush
Applicable Modes: Normal operations

Function: A.7 ITransfer HLW Melter Feed to MFVs
Detailed description: The MFPV transfers a batch of melter feed to the MFV at a rate of at least 44 gpm. The transfer
begins by the operator determining the sending vessel (MFPV), the sample/transfer pump to be used, and the receiving
vessel (MFV). Operational pre-checks are performed to ensure the system is ready to transfer. The operator then aligns
the valves in the transfer route and enters the volume to be transferred into a flow totalizer. The priming line valve in the
chosen transfer/sample pump is opened allowing priming demnineralized water to flow through the pump before the waste.
After a predetermnined amount of time, the priming valve is closed and allows the HLW melter feed to be transferred to the
MFV.
Initiation: This function initiates once the MFPV HLW melter feed is within the acceptable limits for glass production.
Termination: This function terminates when the approved batch volume has been transferred from the MFPV to MFV.
Parallel or sequential functions: Mixing by the agitators; idle air purging; vessel cooling; and addition of demnineralized
water
Applicable Modes: Normal operations

Function: A.8 IReceive/Store HLW Melter Feed
Detailed description: The MFV receives and stores a batch of melter feed from the MFPV. Operational pre-checks are
performed to ensure the system is ready to transfer. The operator then aligns the valves in the transfer route and enters the
volume to be transferred into a flow totalizer. The priming line valve in the chosen transfer/sample pump is opened
allowing priming demnineralized water to flow through the pumnp before the waste. After a predetermined amount of time,
the priming valve is closed and allows the HLW melter feed to be transferred to the MFV.
Initiation: This function initiates when an HLW melter feed batch is approved ready to transfer to the MFV.
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Termination: This function terminates when the approved batch volume has been transferred.
Parallel or sequential functions: Mixing by the agitators; idle air purging; vessel cooling; and addition of demineralized
water
Applicable Modes: Normal operations

Function: A.9 ___Mix HLW Melter Feed
Detailed description: The mechanical agitator mixes the waste in order to obtain a representative sample. Additionally, the
ISA provides idle purge airflow through the sparge tubes in order to agitate the waste and release trapped hydrogen gas
from waste that settles on the bottom of the vessel. Upon loss of a mechanical agitator, the ISA provides air for
emergency sparge mode (at least 42 scfm) intermittently to prevent an episodic release of hydrogen.
Initiation: This function initiates during the HLW melter feed transfer from the MFPV to the MFV.
Termination: This function does not terminate unless the agitator stops rotating due to operator action or a
malfunction/accident.
Parallel or sequential functions: Mixing by the agitators; idle air purging; vessel cooling
Applicable Modes: Normal operations; seismic DBE accident conditions

Function: A. 10 Transfer HLW Melter Feed to Melters
Detailed description: The ADS pumps constantly pump the melter feed into the melters. There are two ADS pumps per
melter train. The pumps operate in cycles instead of both operating at the same time.
Initiation: This function initiates when there is HLW melter feed in the MFV and the operator starts the transfer to the
melter.
Termination: This function terminates if a non-routine event interrupts operations or if the level in the MFV gets too low.
Parallel or sequential functions: Mixing by the agitators; idle air purging; vessel cooling; addition of demineralized water
for line flushing
Applicable Modes: Normnal operations

Function: B.1 IFlush I-CP transfer line [HOLD]
Detailed description: The transfer piping from the PT Facility will be flushed after a waste transfer to HLW in order to
prevent plugging. The flush water will be directed back to the PT Facility by a three-way valve once the line to the MFPV
is flushed. The volume of water to be used for the flush is three times the line volume.
Initiation: This function initiates after the I-LW concentrate is transferred to the MFPV.
Termination: This function terminates when the required flush volume of demnineralized water has flowed through the
transfer pipe.
Parallel or sequential functions: N/A
Applicable Modes: Normal, abnormal, and maintenance operations

Function: C.1 -IProvide Vessel Overflow Path to a Sump
Detailed description: The HFP vessels are equipped with overflow lines. These lines will be used in the event that too
much waste gets transferred from either the PT Facility HLP to the MFPV or the MFPV to the MFV. The overflow lines
empty to a sump in the floor of the bermed area in the melter caves.
Initiation: This function initiates when the volume of waste exceeds the normal operating levels and spills out of the HFP
vessels into the melter cave.
Termination: This function terminates when the vessel content level drops below the overflow line.

Parallel or sequential functions: N/A
Applicable Modes: Abnormal operations; seismic DBE accident conditions
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Function: DA1 TSupply Demnineralized Water
Detailed description: The PWD system provides demineralized water to the HFP vessels, spargers, and pumps. The
demnineralized water is used to prime the sample/transfer pumps in the HFP vessels. The demnineralized water can be used
to flush the spargers if they become plugged. The demnineralized water is also used to dilute the waste in the HFP vessels
if an out-of-specification waste sample is obtained.
Initiation: This function initiates when the sample/transfer pumps are primed, to remove a sparge tube plug, or to dilute the
vessel contents.
Termination: This function terminates when the pumps are fully capable of producing the necessary head to pump waste,
the sparge tube plug has been removed, or when the vessel contents are diluted and transferred out of the vessel.
Parallel or sequential functions: N/A
Applicable Modes: Normal, abnormal, and maintenance operations

Function: D.2 Clean Empty HFP Vessels
Detailed description: The HFP vessels are washed using demnineralized water and nitric acid, if needed, from the PWD and
NAR systems. The washwater is processed forward to the melters during normal operations or transferred from the HFP
vessels to the RLD using the steam ejectors during vessel decommissioning. The vessels are equipped with wash rings to
allow decontamination.
Initiation: This function initiates when the HFP vessels are determined to be in need of replacement.
Termination: This function terminates when the HFP vessels are sufficiently decontaminated.
Parallel or sequential functions: N/A
Applicable Modes: Maintenance operations: decontaminating and decommissioning (D&D)

Function: EA I Flush Sample/Transfer Line [HOLD]
Detailed description: The HFP vessel sample recirculation loops, sample/transfer pumps, and transfer line from the MFPV
to MFV are flushed using demineralized water to prevent the pumps and lines from plugging. The ASX initiates the flush
and the water goes to the IiFP vessels.
Initiation: This function initiates after the ASX has obtained a representative sample of the HLW concentrate or when a
transfer from MFPV to MFV is completed.
Termination: This function terminates when sample/transfer line and pump have been flushed with the required amount of
demnineralized water.
Parallel or sequential functions: N/A
Applicable Modes: Normal operations

Function: F. 1 Transfer HFP Vessel Contents
Detailed description: The HFP vessel contents are removed and transferred to the other melter train either upon receipt of
an out-of-spec batch sample analysis or to de-inventory the waste. Out-of-spec batch transfers are performed only when
there is no capability to adjust the MFPV contents to achieve a conforming waste batch. De-inventory waste transfers are
performed when a HFP vessel or melter becomes unavailable on one melter train.
Initiation: This function initiates when the HLW melter feed batch is out-of-spec or if it needs to be de-inventoried.
Termination: This function terminates when the transfer to the operating melter train is complete.
Parallel or sequential functions: N/A
Applicable Modes: Abnormal operations
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Function: G.1 Flush Melter Transfer Line [HOLD]
Detailed description: The transfer piping between the ADS pump in the MFV and the HLW melter will be flushed during
and after transferring the melter feed. The ADS pumps will be flushed with demineralized water every 4 hours during a
transfer. Demnineralized water is also added during the feed transfer in order to lower the melter plenum temperature
below 800 'C.
Initiation: This function initiates intermittently during melter feed transfer to the HLW melter.
Termination: This function terminates when the predetermined flush volume is transferred to the HLW melter.
Parallel or sequential functions: Transferring HLW melter feed to the melters.
Applicable Modes: Normal operations

Function: H.1 IRemove Washwater from the HFP Vessels
Detailed description: High pressure steam is supplied to the steam ejectors in the HFP vessels to allow for removal of the
vessel contents during vessel decommissioning. The contents are transferred to RLD-VSL-00008. The volume of the
transfer is specified by the operator. Then the available volume in RLD-VSL-00008 is determined. After that, the
operator initiates the transfer. If the volume in the MFPV is low enough to allow dilution, the transfer will occur from the
MFPV to RLD-VSL-00008. If the volume in the MFPV is too high, the waste will be pumped to the MFV, which will act
as a dilution vessel. A limited amount of waste will be transferred to the MFV and then diluted and transferred to RLD-
VSL-00008 by the steam ejectors. This will repeat until the volume in the MFPV is low enough to allow dilution.
During normal operations, vessel washwater is processed forward to the melters with melter feed.
Initiation: This function initiates when the vessels are washed for D&D, an out-of-spec batch is received, or in an
unforeseen event needing the emptying of an 14FF vessel.
Termination: This function terminates when the transfer is complete.
Parallel or sequential functions: N/A
Applicable Modes: Abnormal and maintenance operations; D&D

Function: 1.1 Idle Air Purge to Vessel Spargers [HOLD]
Detailed description: The ISA provides idle purge airflow through the sparge tubes in order to agitate the waste and release
trapped hydrogen gas from waste that settles on the bottom of the vessel. The air rises up through the waste and
eventually gets ventilated from the vessel by the HOP and PVV. This aids in removing hydrogen from the headspace.
Initiation: This -function initiates when HLW concentrate is transferred to the HFP vessels.
Termination: This function terminates temporarily when a loss of a mechanical agitator occurs or when the vessel contents
are removed for any reason.
Parallel or sequential functions: Transferring waste to the MFPV, MFV, and melter; mixing the waste with the agitator;
adding glass formers.
Applicable Modes: Normal operations; seismic DBE accident conditions where the mechanical agitators remain
functioning

Function: 1.2 Finergency Air Sparging to Vessel Spargers [HOLD]
Detailed description: Upon loss of a mechanical agitator, the SC ISA provides air for emergency sparge mode (at least
42 scfm) intermittently to prevent an episodic release of hydrogen. Emergency sparging lasts for a predetermined amount
of time and then the airflow drops back down to idle purge flow. The air rises up through the waste and eventually gets
ventilated from the vessel by the HOP and PVV or the air amplifiers which vent to the melter cave. This aids in removing
hydrogen from the headspace.
Initiation: This function initiates when the mechanical agitators in the HFP vessels are not functioning for any reason.
Emergency sparging is initiated after (time - TBD) before reaching the LFL.
Termination: This function terminates when the mechanical agitator is functioning again.
Parallel or sequential functions: None
Applicable Modes: seismic DBE accident conditions where the mechanical agitators are not functioning

Function: 1.3 Su y air to control valves, instruments, ADS pumps, and air amplifiers
Detailed description: The ISA system provides air to the HFP control valves, instruments, ADS pumps, and air amnplifiers.
Air is used to provide the motive force to open/operate control valves, instruments, ADS pumps, and air amplifiers.
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Initiation: This function initiates when the PCJ/PPJ system transmits a signal to open/operate the control valves,
instruments, ADS pumps, or air amplifiers.
Termination: This function terminates when the PCJ/PPJ system transmits a signal to terminate operation/close the control
valves, instruments, ADS pumps, or air amplifiers.
Parallel or sequential functions: None
Applicable Modes: Normal operations; seismic DBE accident conditions

Function: 1.4 - S-u I idle air to purge to MFPV GFR suppl line
Detailed description: The ISA system provides continuous idle air to purge to MFPV GFR supply line. Air is used to
prevent backflow of contamination from the MFPVs to the GFR during normal operation.
Initiation: This function initiates when HLW concentrate is transferred to the HFP vessels.
Termination: This function terminates when the vessels are being decontaminated for removal and do not contain any
waste or if vessel the contents temperature falls below the minimum operating temperature.
Parallel or sequential functions: Transferring waste to the MFPV, MFV, and melter; mixing the waste with the agitator;
adding glass formers.
Applicable Modes: Normal operations; seismic DBE accident conditions

Function: J.1 IVentilate HFP Vessel Offgas
Detailed description: The HOP and PVV ventilate the HFP vessels to remove hydrogen from the headspace. The
functions of the HOP/PVV are not included in the scope of this document. If the HOP/PVV goes offline for any reason,
the vessel has air amplifiers and an overflow feature with a flapper valve that will be used to vent the vessel gases to the
melter cave. The air amplifiers maintain negative pressure in the headspace and draw the air out. The overflow feature
flapper valve is a passive device that opens when the pressure inside the vessel is greater than that of the melter cave and
allows the headspace to vent to the melter cave and C5V. Demnisters are used to prevent excessive moisture and aerosols
from being carried out of the HFP vessels into the HOP HEPA filters.
Initiation: This function initiates when the HFP vessels contain HLW concentrate or a blended batch of HLW melter feed.
If the HOP/PVV is not operating, the air amplifiers activate and vent the headspace. The overflow feature flapper valve is
passive and will initiate ventilation when the pressure in the headspace becomes positive.
Termination: This function terminates when the vessels are empty.
Parallel or sequential functions: Transferring waste to the MFPV, MFV, and melter; mixing the waste with the agitator;
adding glass formers; providing idle purge and emergency sparge air
Applicable Modes: Normal operations; seismic DBE accident conditions

Function: K.1 Cool HFP Vessel Contents
Detailed description: The PCW provides cooling water to the HFP vessel cooling jackets. The cooling jackets remove
radioactive decay heat and heat generated by the agitator motor. Water is constantly flowing through the cooling jackets
as long as there is waste in the HFP vessels. The cooling water supplied to the jackets is in a secondary loop to reduce the
probability of spreading radiation contamination to the Balance of Facilities.
Initiation: This function initiates when the waste is transferred to the MFPVs and MFVs.
Termination: This function terminates when the vessels are being decontaminated for removal and do not contain any
waste or if vessel the contents temperature falls below the minimum operating temperature.
Parallel or sequential functions: Transferring waste to the MFPV, adding glass formers to the MFPV, mixing the waste
with the agitator and sampling the MFPV waste.
Applicable Modes: Normal operations

Function: L.1 IReceive Electrical Power
Detailed description: Electrical power to the HFP equipment and instruments is supplied by the LVE.
Initiation: This function initiates when the HLW Facility is in startup operations.
Termination: This function terminates when HLW glass production operations are complete.
Parallel or sequential functions: All
Applicable Modes: All modes
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Function: M. I PCJ - Normal Controls to Support Monitoring, Control, and Communication
Detailed description: Non-safety monitoring and control functions are supported by the PCJ. Components that are
controlled automatically by the PPJ are also monitored by the PCJ during normal operations. The functions that are
monitored and controlled by the PCJ are:

" Measure the temperature, pressure, and level of the vessel contents
" Measure the vessel headspace pressure
" Operate valves for transferring and sampling
* Communicate with the PT Facility to allow/terminate HLW concentrate transfers

* Operate the mechanical agitators
" [HOLD] Measure mechanical agitator power
" Operate the sample/transfer pumps
* [HOLD] Operate the ADS pumps
" [HOLD] Monitor the airflow through the sparge tubes
" [HOLD] Measure air sparger flow rate
* Operate the steam supply to the steam ejectors
* Operate the cooling water supply
" Measure the cooling water flow rate
" Measure the ASX sample line velocity
* [HOLD] Operate safety air valves for spargers

Initiation: This function initiates when the HLW Facility is in startup operations.
Termination: This function terminates when HLW glass production operations are complete.
Parallel or sequential functions: All
Applicable Modes: Not credited for DBE

Detailed description: Automatic Safety monitoring and control functions are supported by the PPJ. The functions that are
monitored and controlled by the PPJ are:

* Terminate HLW concentrate transfers
" [HOLD] Measure mechanical agitator speed and power
* [HOLD] Monitor the airflow through the sparge tubes and switch from idle purge to emergency sparge mode
" [HOLD] Operate safety air valves for sparging to transition from non-safety ISA to safety ISA
" [HOLD] Seismic signal interlock

Initiation: This function initiates when the HLW Facility is in startup operations.
Termination: This function terminates when HLW glass production operations are complete.
Parallel or sequential functions: All
Applicable Modes: Abnormal
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Design Description

1 Introduction

1.1 System Identification

This system design description (SDD) defines the technical and functional/performance requirements of
the high-level waste radioactive liquid waste disposal system (HLW-RLD). This document details waste
treatment requirements, environmental compliance requirements, and authorization basis requirements of
the HLW-RLD system. This document describes the process and functional design requirements of the
HLW-RLD system, including the following:

* Services and utility requirements, operating materials and supplies, and other external interfaces
" Operations limits and design bases
* Other criteria and requirements pertinent to the design of the facility, exclusive of internal systems

The HLW-RLD system receives radioactive effluents from the HLW melter offgas treatment process
system (HOP), the HLW canister decontamination handling system (HDH), the HLW melter cave support
handling system (HSH), HLW nonradioactive liquid waste disposal system (NLD) out-of-specification
streams, radioactively contaminated blowdown from the plant cooling water system (PCW), sample line
flushes from the autosampling (ASX) system, and periodic plant and vessel washes within the HLW
Facility. The boundaries, system interfaces, and functional description of the HLW-RLD system are
provided in Section 2.

1.2 Limitations and Scope

The scope of this document is to provide an authoritative source for the collected set of requirements
applicable to the HLW-RLD system, inclusive of interface requirements with other systems. This SDD is
prepared in accordance with 24590- WTP-3DP-GO4B-00093, System and Facility Design Descriptions.
The intended use of these collected requirements is to provide the following:

* Inform the HLW-RLD system design effort
* Provide a validated basis upon which to confirm implementation of design requirements
* Provide the expected means of verification for requirements, including those that are

post-construction (i.e., startup and commissioning test objectives and acceptance criteria)

All requirements established in this document are intended to be verified, to be implemented in design,
and/or physical configuration using a graded approach commensurate with importance and risk. Alternate
means of verification may be used as documented and concurred by System Engineering in the
requirements verification matrix.

Where numeric values are provided within requirements in Section 3, these values are provided without
additional margin. For example, if a value is established in 24590-WTP-DB-ENG-Ol-O0l, Basis of
Design (BOD), no attempt is made to remove any margin that may or may not have gone into establishing
that value, and nor has any margin been added. Where values are stated as minimums or maximums,
there is no expectation that any additional margin be applied in the verifications that the design
requirements have been met. Testing that is required to be performed in accordance with external codes
and standards must follow the rules established in those documents.
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This document is intended to be used in support of design development, design verification, turnover,
startup testing, and commissioning activities. This document will be maintained current relative to
changes to source requirements documents. Updates shall be made concurrent with changes to source
requirements, or implementation shall be tracked for completion in accordance with 24590-WTP-GPG-
ENG-0 170, Impact Evaluation.

Engineers are expected to use the requirements in Section 3 of this document (applies only to numerical
revisions of this document) as input for design development without recourse to the upper-tier source
documents or searches of the Technical Requirements Management System supported by Technical
Requirements Search Application. Design engineers are still required to ensure that requirements with
the discipline and functional standards incorporated by reference in Section 3 are followed. These
documents contain additional criteria that are based on applications of external codes and standards,
corporate best practices, and engineering management expectations for a consistent approach to design.

Certain requirement statements in this document may be preceded by a "[HOLD]" notation. This notation
is used when there are unresolved technical issues, known inconsistencies among source requirements, or
other management suspensions of work requiring resolution. Requirements with the "[HOLD]" notation
may be used to proceed with preliminary committed design but shall not be used in support of fabrication
or construction until the "[HOLD]" is removed.

1.3 Ownership and Maintenance

The Design Authority (DA) organization is responsible for preparation and maintenance of this document
through turnover of the included systems to Operations. Thereafter, maintenance of this document is the
responsibility of the Plant Engineering organization; however, the Engineering DA organization retains
responsibility for the establishment and definition of design requirements.

1.4 Definitions/Glossary

C3 Contamination Area. C3 areas are the process areas where the potential for direct contact with
radioactive material, contaminated systems and components-or both--exists.

C5 Airborne Radioactivity Area. C5 areas are highly contaminated areas that require total enclosure to
ensure contamination control.

Confinement. Confinement is used in this document to denote the controls used to prevent or minimize
the release or migration of airborne contaminants, including aerosols, hazardous vapors, or gases.

Containment. Containment is used in this document to denote the controls used to prevent or minimize
the release or migration of liquid or liquid-entrained contaminants.

Primary con finement/conta inment. The structures, systems, or components (SSC) and their associated
boundaries that confine or contain airborne and liquid contaminants under normal conditions.

Secondary confinement/containment. The structures or other design features that capture and prevent
further spread or migration of airborne or liquid contaminants after they have escaped primary
confinement/containment.

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 2 Ref: 24590-WTP-3DP-GO4B-00093



24590-HLW-3ZD-RLD-Oo0o1, Rev 0
HLW Radioactive Liquid Waste Disposal System (RLD)

Design Description

Black cells. Closed cells where access is not planned during facility operation or scheduled shutdown
periods. In black cells, inspection, maintenance, repair, or replacement of equipment or components is
impracticable because no engineered access openings are provided for any of those purposes. The room
numbers of the black cells located in the HLW Facility are -BOO3S0, H-130 14, and H-13021.

Black cell piping. All piping and tubing within the black cell up to the first weld outside the black cell.
[BOD]

Hard-to-reach areas. HLW Facility areas located in the following rooms where piping and equipment
are not designed for manual or remote access, replacement, or repair. [BOD]

* H-BOO5A, -B1032, H-13015, HCHI14, HCHI15, and H-0 104 (components out of reach of crane and
below filter deck)

* H-O0 115, H-0 12 1, and H-0 136 (components out of reach of crane or below canister racks or weld
table)

* H-0302

* H-0308

Hard-to-reach components. Components that are not designed for manual or remote access,
replacement, or repair. Hard-to-reach piping extends out to the first accessible weld. [BOD]

Passive components. Components with no moving parts, such as piping and vessels. [BOD]

Components with no active parts. Components that perform an active function, but do so with no
moving parts, such as pulse jet mixers (PJM), reverse flow diverter (RFD) pumps, and steam ejectors.
[BOD]

1.5 Acronyms and System Designators

1.5.1 Acronyms

A analysis
ALARA as low as reasonably achievable
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
BOD Basis of Design
COM commissioning
CON construction
DA Design Authority
D&D Decontamination and decommissioning
DOE US Department of Energy
DVR design verification report
ENG Engineering
EQ Equipment Qualification
EQD Equipment Qualification Datasheet
EQP Equipment Qualification Package
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GTC general test criteria
HEME high efficiency mist eliminator
HLW High-Level Waste (Facility)
HLW-RLD high-level waste radioactive liquid waste disposal system
HPAV hydrogen in pipes and ancillary vessels
HVAC heating, ventilation, and air conditioning
I inspection

ICN integrated control network
IHLW immobilized high-level waste (vitrified and canistered waste form)
1/O Input/output
LAW Low-Activity Waste (Facility)
MOB multiple overblow
MTG metric tons of glass
NDE Nondestructive Examination
ORD Operations Requirements Document
PAM post accident monitoring

PDSA preliminary documented safety analysis
PJM pulse jet mixer
PT Pretreatment (Facility)
R review
RCRA Resource Conservation and Recovery Act
REC receiving
RFD reverse flow diverter
RGM revised ground motion
R&D Research and Development
SBS submerged bed scrubbers
SDD system design description
SHR Sodium hydroxide reagent system
SQR supplier quality representative
SU startup
SUB subcontractor
SUP supplier
SSC structures, systems, or components
T test
TAC test acceptance criteria
WAC Washington (State) Administrative Code
WPC wet process cell
WTP Hanford Tank Waste Treatment and Immobilization Plant
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1.5.2 System Designators

ASX autosampling system
DIW demnineralized water system
HCP high-level waste concentrate receipt process system
HDH HLW canister decontamination handling system
HFP HLW melter feed process system
HOP HLW melter offgas processing system
HPS high-pressure steam system
HSH HLW melter cave support handling system
ISA instrument service air system
LVE low voltage electrical system (480V and below)
NAR nitric acid reagent system
NLD non-radioactive liquid waste disposal system
PCW plant cooling water system
PPJ programmable protection system
PCi process control system
Piy pulse jet ventilation system
PVV process vessel vent exhaust system
PWD plant wash and disposal system
RLD radioactive liquid waste disposal system
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2 General Overview

The functional purpose of the HLW-RLD system is to handle and condition liquid waste for interim
storage before transferring the effluents to the Pretreatment (PT) Facility plant wash and disposal system
(PWD) for processing and final disposition.

The HLW-RLD system receives radioactive effluents from the HOP, the HDH, the HSH, out-of-
specification streams from NLD, radioactively contaminated blowdown from PCW, and periodic plant
and vessel washes within the HLW Facility. Various operations such as neutralization, mixing, and
sampling of the effluent are performed by the system as required. The effluents are periodically
transferred to the PT Facility's PWD, where the waste is recycled into the process or transferred to the
Liquid Effluent Retention Facility/Effluent Treatment Facility for final treatment and disposal.

The HLW-RLD system includes vessels, piping, pumps, ejectors and instrumentation. The vessels
include the acidic waste vessel (RLD-VSL-00007), the plant wash and drains vessel (RLD-VSL-00008),
and the offgas drains collection vessel (RLD-VSL-00002). The major components (i.e., RLD vessels) of
the H-L W-RLD system are located in room H-B014 (black cell), which is in the center of the HLW
Facility. Sample/transfer pumps (RLD-PMP-OOO 18 and RLD-PMP-000 19) and associated piping and
valves are located in bulges (RLD-BULGE-00008 and RLD-BULGE-00009) to provide accessibility for
maintenance and repairs.

Figure 2-1 provides a contextual depiction of the HLW-RLD system that highlight the flow path of the
process effluent and the interrelationships with other systems and utilities. Blue arrows are used in these
figures to highlight the flow path of the process effluent and the black arrows illustrate the supporting
systems and utilities. The diagram does not differentiate among some utilities that have both normal and
safety service provision. The diagram is used in support of functional and performance definition at the
system level.

Figure 2-2 is a simplified process flow diagram of the overall HLW-RLD system. See Section 1.5 for the
list of relevant system designators.
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Figure 2-1 HLW-Radioactive Liquid Waste Disposal System Context Diagram
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Figure 2-2 HLW-Radioactive Liquid Waste Disposal Simplified System Diagram
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2.1 System Functions/Safety Functions

This section defines the HLW-RLD functions and attributes that need to be addressed by the system design.
Figure 2-3 provides the functional block diagram for the HLW-RLD, indicating the internal and external systems
and utilities that provide the primary support or interface for that function. Section 3 provides the design and
performance requirements to meet both functional and other requirements.

System interfaces are provided for reference only. Except where a level of interface with the system needs to be
defined, no attempt is made in this document to define functions, performance, or design requirements for
interfacing systems or the facility. See Section 1.5 for the list of relevant system designators.

HLW-RLD system equipment reduces the probability of a radioactive material release by providing containment.
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Figure 2-3 HLW-Radioactive Liquid Waste Disposal System Functional Block Diagram
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The functions included in Figure 2-3 are the primary and secondary level functions of the HLW-RLD system,
which are further described in Table 2- 1. Figure 2-3 is not intended to show all functional blocks described in
Table 2-1. Where appropriate to support definition of functional and design requirements, functions have been
further decomposed and additional levels of supporting functions are described. The requirement section number
provides the location of the applicable functions analysis incorporated into system requirements.

Table 2-1 Functional Analysis and Crosswalk to Requirements_____________

Reference Functional Analysis Description Requirement Section No.
A. Receive, process, and transfer effluents and liquids N/A
A.1I Receive effluents and liquids - All radioactive process effluents and 3.4.1.1.1, 3.5.1.2, 3.5.1.3,

miscellaneous liquids generated during production of high-level waste 3.5.1.4
glass are collected in RLD vessels RLD-VSL-00007, RLD-VSL-00008,
and RLD-VSL-00002.

A. 1.1 Receive process effluents. 3.5.1.2, 3.5.1.3, 3.5.3. 1.1,
__________________________________________________3.5.3.1.2, 3.5.3.5, 3.5.3.6

A. 1.2 Collect and transfer offgas condensate - The continuous function of 3.5.1.4, 3.5.3.1.3, 3.5.3.2,
RLD-VSL-00002 is to collect radioactive condensate from the PVV and 3.7.3.1, 3.8.3.3
HOP offgas and the PJV offgas drain lines. The condensate is routinely
transferred using steam ejectors to RLD vessels RLD-VSL-00007 or

_________RLD-VSL-00008.

A. 1.3 Transfer liquid from C3/C5 area sumps to RLD vessels RLD-VSL- 3.5.3.12
__________00007/8.

A. 1.4 Receive miscellaneous liquids. 3.5.1.3, 3.5.3.7.1, 3.5.3. 10,
" Receive off-spec NLD effluent in RLD vessel RLD-VSL-00008. 3.5.3.11
* Receive heel flush transfers from the HFP vessels in RLD vessel

RLD-VSL-00008 during decontamination and decommissioning.
" Receive blowdown from plant cooling water system (PCW) cooling

loops.
" Receive drains from the PWD racks.

A. 1.4.1 Receive liquids from the decon booth or glove box to vessel RLD-VSL- 3.5.3.13
00008

A. 1.4.2 Receive liquids from the autosampler ASX-SMIPLR-00028 confinement
boundary drains.

A.2 Store effluents - Effluents received in RLD vessels RLD-VSL-00007 3.5.1.2, 3.5.1.3
and RLD-VSL-00008 are temporarily stored until the inventory is
sufficient to warrant conditioning and transfer to the PT Facility.

A.3 Mix vessel inventory - Mixing of the vessel inventory is performed to N/A
suspend insoluble solids and to blend liquids.

A.3.1 Use and exhaust compressed air (PJM) - Instrument air from the ISA 3.8.3.2
system is used to power the jet pump pairs that control the PJMs used
for mixing vessel inventory.

A.3.2 Mixing of the vessel inventory is routine prior to/and during sampling, 3.8.1.1, 3.8.1.2.1
conditioning, and transfer of the inventory to the PT Facility.

A.4 Sample vessel inventory - The RLD vessel inventory is circulated 3.5.3.15, 3.9.2.2
through an auto sampler (ASX-SAN4PLR-00028), which extracts a
sample to the ASX system for analysis in the Analytical Laboratory.

____________Transfers to the autosampler are performed by the RLD sample transfer ________________
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Table 2-1 Functional Analysis and Crosswalk to Requirements
Reference Functional Analysis Description Requirement Section No.

pumps. A safety high level signal from the autosampler initiates a pump
stop signal to the sample/transfer pumps.

A.5 Condition vessel inventory - These functions involve addition of sodium N/A
hydroxide, vessel cooling, and makeup water to RLD-VSL-00007 and

_________RLD-VSL-00008.

A.5.1 Sample data or process knowledge is used to determine the quantity of 3.5.3.8.1
sodium hydroxide reagent required to neutralize the inventory and to
increase the solution pH.

A.5.2 Demnineralized water (makeup) is added via the PWID rack to the vessels '3.5.3.9
to maintain a hydraulic seal.

A.6 Transfer vessel inventory - Conditioned effluent is batch transferred to 3.5.3.14
the PT Facility for processing. _______________

B. Flush/Wash Components N/A
B.1I Flush system - Flushing is necessary to ensure system performance. N/A

B.1. .1 Flush sample and transfer lines following each use to remove solids 3.6.3.1, 3.9.2.3
from the lines. Demnineralized water and nitric acid reagent flush
volume are supplied from the PWD rack. A safety interlock prevents
sample/transfer pump operation if the system is aligned for flushing
activities.

B. 1.2 Wash RLD vessels RLD-VSL-00007 and RLD-VS-00008 with 3.5.3.8.2, 3.5.4.1
demnineralized water as necessary to remove heel liquid and solids. DIW
wash volume and NAR for decontamination are supplied from the PWD
rack.

B. 1.3 Flush and wash system components as required to keep radiation 3.6.3.1
exposure as low as reasonably achievable (ALARA) for maintenance.
Flush water is supplied directly from the DIW distribution header.

B. 1.3.1 Flush transfer lines from RLD-VSL-00007 and RLD-VSL-00008 to
PWD-VSL-00033 and PWD-VSL-00043. 3.6.3.1

B. 1. 3.2 Flush sample/return lines. 3.6.3.1
B. 1.3.3 Flush RLD-VSL-00007 and RLD-VSL-00008 recirculation lines from

RLD sample and transfer pumps. 3.6.3.1 __________

B. 1.3.4 Flush PJMs drive piping. 3.8.3.1
B. 1.3.5 Flush level detection bubbler lines in RLD-VSL-00007 and RLD-VSL-
_______00008. 3.6.3.1

C. Provide Vent and Overflow N/A
C. 1. 1 Vent vessel headspace. N/A

C.1.1.1 Vent RLD vessel RLD-VSL-00007 and RLD-VSL-00008 headspaces to -3.5.3.3
the process vessel vent exhaust system (PVV).

C. 1.1.2 Vent RLD vessel RLD-VSL-00002 headspace to the C5 ventilation via 3.5.3.4
the overflow.

C. 1 .2 Vent process line high points to the PVV for hydrogen mitigation. 3.6.1 .1.1, 3.6.3.2
C. 1 .3 Maintain vessel headspace by providing an overflow path. N/A
C. 1.3.1 RLD vessel RLD-VSL-00002 overflows to the RLD-SUMP-00001. -A3.5.1.5
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Table 2-1 Functional Analysis and Crosswalk to Requirements_____________

Reference Functional Analysis Description Requirement Section No.
C. 1.3.2 RLD vessels RLD-VSL-00007 and RLD-VSL-00008 overflow to the 3.4.4.1, 3.5.1.5

HCP-SUMP-00001 via a sea]lioop to prevent the PVV/HOP system
from being overwhelmed by the inflow of air through an open overflow
line.

1). Provide monitoring, control, and communication functions N/A
D. I Non-Safety Monitoring, control, and communications - PCJ provides N/A

___________non-safety monitoring and control functions.
D. 1. 1 Monitor pressure 3.5.1.1.3, 3.9.1.1.1
D. 1.2 Monitor liquid level 3.4.1.1.2, 3.9.1.1.1, 3.9.1.2. 1,

3.9.2.1, 3.9.1.3.3
D. 1.3 Monitor temperature 3.9.1.1.1, 3.9.1.3.1, 3.9.1.3.2
D. 1.4 Process control through trips and interlocks via monitoring internal 3.9.1.1.2, 3.9.1.1.5, 3.9.1.2.2,

conditions in vessels, sumps, and associated piping 3.9.1.2.3, 3.9.1.2.4, 3.9.1.3.2,
3.9.2.2, 3.9.2.3

E.Utilize External Services N/A
E. 1 Utilize non-safety electrical power - The low voltage electrical 3.4.3.2

(480/208/120 V) system (LVE) provides electrical power to the RLD
equipment and instruments.

E.2 Utilize non-safety compressed air-Instrument air from the ISA system 3.4.3.1
is used to provide motive power for remotely actuated valves, bubbler
instrumentation, purge air for the RLD-VSL-00007 and RLD-VSL-
00008 overflow lines, and for purging steam ejector lines via the steam
racks.

2.2 System Classification

The HLW-RLD contains components with the following classifications/designations:

FLI Safety Class
SSafety Significant

SDangerous Waste Permit affecting

SAir Permit affecting

EiWaste Acceptance Impacting
SGeneral

2.3 Basic Operational Overview

A functional description of the HLW-RLD is provided in Sections 2 and 2. 1, which provide the context diagram
for the system, interfaces with other systems, a simplified systems diagram, a functional block diagram, and
descriptions of the system functions. A basic operational overview of the system is described in this section.
Detailed operational information is in Section 4.

The HLW-RLD system is located in the HLW Facility of the Hanford Tank Waste Treatment and Immobilization
Plant (WTP). The HLW-RLD system receives radioactive effluents from the HOP, the HDH, the HSH, out-of-
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specification streams from NLD, radioactively contaminated blowdown from PCW, and periodic plant and vessel
washes within the HLW Facility. The effluents collected by the HLW-RLD system are stored in RLD vessels.
The vessels include the acidic waste vessel (RLD-VSL-00007), the plant wash and drains vessel (RLD-VSL-
00008), and the offgas drains collection vessel (RLD-VSL-00002). Various operations such as neutralization,
mixing, and sampling of the effluent are performed by the system as required. The effluents are periodically
transferred to the PT Facility's PWD, where the waste is recycled into the process or transferred to the Liquid
Effluent Retention Facility/Effluent Treatment Facility for final treatment and disposal.

3 Design Requirements

3.1 Requirements

Requirements are documented in Sections 3.4 through 3.9. Each requirement statement is accompanied by a basis
discussion (as needed) and the expected means of verification. If a design cannot meet a requirement stated in
this document, a revision to the requirement needs to be pursued or the design must be changed to meet the
requirement.

Requirements preceded by "[HOLD]" may only be used in support of preliminary or committed design, which
shall also be issued with appropriate holds per 24590-WTP-3DP-GO4B-00046, Engineering Drawings. These
requirements may not be used in support of fabrication or construction.

The following abbreviations are used to designate the selected method for verification (see 24590-WTP-3DP-
GO4B3-00092, System Verification, for additional guidance concerning methods of verification):

(A) Analysis

(R) Review

(1) Inspection

(T) Test

The following abbreviations are used to designate the organization responsible for performing the verification:

(ENG) Engineering

(CON) Construction

(SU) Startup

(COM) Commissioning

(SUP) Supplier

(SUB) Subcontractor

(SQR) Supplier quality representative

(REC) Receiving

3.2 Bases

Basis discussions are provided as needed to explain the decomposition or interpretation from the originating
source requirement (s). Where included, basis discussions provide supplementary information to help the reader
understand the origin or intent of a requirement. Basis statements do not include requirements and are not
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considered requirements. Where a HOLD has been applied to a requirement, this section will include the basis for
the HOLD.

3.3 References

The requirements include a source document reference. Each unique source document reference is bracketed
separately. Requirements may include a reference to the Section 2. 1, Functional Description, listed in parentheses
following the source document. A complete listing of all source references is provided in Section 5.

A complete listing of all source references is in Section 5. 1.

3.4 General Requirements

3.4.1 Mission and Functional/Performance Requirements (Including States/Modes)

3.4.1.1 Throughput (Design Capacity)

Requirement: The HLW-RLD system shall be designed with sufficient capacity to support 7.5 MTG/day
production. (A. 1)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis to verify that HLW-RLD receipt, storage and
A ENG transfer capacities support the required HLW Facility designed

Ithroughput.

R ENG Review design to verify conformance to the analysis. May be documented in anR____ -I ____ assessment/evaluation.

3.4.1.1.1 Volume of Collected Effluents, Normal Operating Conditions

Requirement: The HLW-RLD shall be capable of receiving the volumes of effluent from the HOP, the HDH, the
HSH, out-of-specification streams from NLD, radioactively contaminated blowdown from PCW, sample line
flushes from ASX-SMPLR-00028, and periodic plant and vessel washes within the HLW Facility. (Al )

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

A ENG Perform analysis to verify that the RLD vessels have been sized
to accept the required waste transfers.
Review design to verify conformance with analysis and that the
HLW-RLD vessels receive effluent from the HOP, the HDH,

R ENG the HSH. out-of- spec ifi cation streams from NLD, radioactively
contaminated blowdown from PCW, and periodic plant and

_______ _________vessel washes within the HLW Facility.
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3.4.1.1.2 Transfer Volume Balances

Requirement: The HLW-RLD system shall have the capability to determine volume balances during transfers to
or from the acidic waste vessel, the plant wash and drains vessel, or the offgas drains collection vessel. [Section
7. 1, ORD] (D. 1.2)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

_Verif. Ventf.
Method By Plan Notes/Comments

R ENG Review design to verify that the HLW-RLD has the capability
to measure volume balances during transfer.

Verify the capability to determine volume balance during
T SU/COM transfers to the acidic waste vessel, and the plant wash and

Idrains vessel.

3.4.1.2 Design Life

3.4.1.2.1 Design (Operating) Life

Requirement: Nonreplaceable, permanent HLW-RLD system plant equipment listed in Table 3-1 shall be
designed for a minimum design life of 40 years, inclusive of maintenance. All nonmaintainable items of HLW-
RLD system equipment shall be designed to last the life of the facility (40 years). Design life of equipment shall
consider the effects of chemical, radiological and thermal exposure. [Section C.7, paragraph (a)(]1), Hanford Tank
Waste Treatment and Immobilization Plant (WTP) Contract No. DE-AC27-OIRVI4 136, [ID: DE-AC27-
OIRVI4136 Section C] [Section 11.1.1, 11.7.4, 12.3.1.1, 14.1 16.4.1.1, 16.4.2.2, BOD] [Section 14.1, ORD]

Table 3-1 HLW-Radioactive Liquid Waste Disposal System
Equipment and Components Design Life

Equipment/Component Description Design Life (Years)

Plant wash and drains vessel 40

Acidic waste vessel 40
Offgas drains collection vessel 40
Pulse jet mixers 40
Jet pump pairs 40
Steam ejectors 40
HLW-RLD piping and jumpers 40
Breakpots 40

Basis Discussion: Equipment and material selection is based on proven performance, value engineering
principles, and fit-for-function principles. The selection of equipment and materials is further addressed in detail
as the design progresses. Equipment design needs to consider the routine environmental exposures under normal
operations for non-safety equipment; safety and post accident monitoring (PAM) equipment also considers
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abnormal and emergency exposures - this minimizes the need for equipment maintenance, exposure, and
radiological waste generation in radiological areas.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

The "qualified" design life for safety SSCs is to be verified Design life for safety and

A/T ENG through equipment environmental qualification PAM equipment to be
documentation that may be accomplished through analysis documented in equipment
or testing. qualification packages
Review design to verify design life of non-replaceable, non- May be documented in an

R ENG maintainable SSCs is documented in procurement asses sment/eva lu ation.
documents and supported by supplier certificates of
conformance.

3.4.1.2.2 Materials of Construction and Erosion/Corrosion Design Parameters

Requirement: The HLW-RLD system equipment and components shall include allowance for erosion/corrosion
and use materials of construction for the fluid service conditions in order to meet the life expectancy that is
identified in Section 3.4.1.2.1 of this SDD. [Safety Criterion 4.2-3, Appendix H Section 4, SRD] [Sections 9. 1,
11.16, 14.16, 20.0, ORD] [Sections 6.7.4, 9.1, 11.4.1, 11.9, 14.10.1, 16.4.1.1, 16.4.1.4, BOD] [Section
111.1 0.E.9.c.v, DWP WA7890008967]

Basis Discussion: The allowance for erosion/corrosion and applicable materials of construction are limited to
those components that come into contact with the process fluids and that are required to maintain
confinement/containment of those process fluids. Materials of construction that can withstand the
erosive/corrosive waste effluents and chemicals are selected. The materials for the HLW-RLD system equipment
and components should be selected based on the stream data presented in the process corrosion data sheet report.
If vessel washing via internal spray mechanisms is needed to prevent or minimize corrosion, the operational
limitation is identified in the vessel corrosion evaluation. Fluid characteristics of the process streams to be used
for corrosion evaluation are described in 24590-WTP-RPT-PR-04-0001-01 through 24590-WTP-RPT-PR-04-
000 1-06, WTP Process Corrosion Data, volumes 1-6.

Details of the allowed materials and corrosion allowances can be found in:
* 24590-HLW-NlD-RLD-00001, RLD-VSL-00007 (HLW) - Acidic Waste Vessel

* 24590-HLW-N 1 D-RLD-00002, RLD-BRKPT-00007 & RLD-BRKPT-00009 - (HLW) Acidic Wash
Transfer Breakpot - Corrosion Evaluation

*24590-HLW-N1ID-RLD-00006, RLD-VSL-00008 (HLW) - Plant Wash and Drains Vessel
*24590-HLW-N1ID-RLD-00009, RLD-BRKPT-00004 (HLW) - Wash Effluent Breakpot

*24590-HLW-N1ID-RLD-000 13, RLD-VSL-00002 (HLW) - Offgas Drains Collection Vessel
[ALARA]

Verification: Verification is expected to be achieved through the following:
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Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis/inspection of materials used in the
HLW-RLD system which are in contact with, and are

A/l ENG required to maintain containment of the process fluids, to
verify that they are acceptable for use in the operating
environment and have adequate erosion and corrosion
allowances.

Review design components used in the HLW-RLD system
R ENG which are in contact with, and are required to maintain
R ENG containment of the process fluids, for concurrence with

analysis.

3.4.1.2.3 Nonmaintainable Soft or Nonmetallic Parts

Requirement: The HLW-RLD system equipment and components located in black cells and hard-to-reach areas
shall be designed with no nonremovable soft or nonmetallic parts that could be affected by the total integrated
radiation dose, including gamma and beta. [Section 16.4. 1. 1, BOD] [Section 20, ORD]

Basis Discussion: Soft or nonmetallic parts can be affected by radiation and lose their capability to perform in
this environment.

This is an ALARA impacting requirement because if components fail, they will have to be replaced and may
result in dose to personnel or contamination issues.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis to determine the total integrated radiation dose
A ENG (including gamma and beta) to nonremnovable soft or

nonmetallic parts within black cells and hard-to-reach areas.
Review the following:

- Review design to verify that the total integrated dose
input is in conformance with the analysis

R ENG - Review equipment datasheets to confirm design May be documented in an
requirements for non-safety equipment are documented assessment/evaluation.

- Review supplier-provided certified material test reports
or equivalent (i.e., soft parts that provide a containment
or confinement boundary).

3.4.1.2.4 Room Environment Conditions for Non-safety SSCs

Requirement: The HLW-RLD non-safety equipment and components shall be designed to operate and withstand
the internal environment conditions of the HLW Facility.- [Section 12, Table 12- 1, BOD] Section 11. 16, 14.8,
14.15, 16. 1, ORD]

Basis Discussion: Non-safety structures, systems and components (SSC) are designed to function as intended in
the room environment conditions associated with their location.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design of non-safety SSCs to verify compliance with
R ENG BOD Table 12-1 conditions.

3.4.1.2.5 Room Environment Conditions for Safety SSCs

Requirement. The safety SSCs in the HLW-RID system credited with a safety function and post accident
monitoring instruments (24590-HLW-RPT-ENS-12-002, HLW Preliminary Post Accident Monitoring Report)
shall be designed to operate and withstand the most severe environmental conditions identified for the room in
which they are installed, inclusive of aging effects throughout their qualified life. [Safety Criterion 4.1-3, Safety
Criterion 4.4-1, SRD] [Section 11.7.3, BOD]

Basis discussion: Safety SSCs, designated as safety class (SC) or safety significant (SS), are designed and
qualified to function as intended in the room environment conditions associated with the events for which they are
intended to respond. The effects of aging on normal and abnormal functioning are considered in design and
qualification. HLW Room Environment Data Sheet, 24590-HLW-UOD-W6T-OO0l identifies environmental
conditions for rooms that house safety SSCs.

Verification: Verification is expected to be achieved through:

Verif. Verif.
Method By Plan Notes/Comments

Document in equipment
Perform analysis or testing to verify the ability of the SSCs qualification package. See

A/I' ENG credited with a safety function and post accident monitoring to Data Sheet Environment
withstand specified environmental conditions. UDa Shet 6T-O0 , or oo

__________________________________________environment conditions.

R ENG Review the design to verify conformance to the as-tested or as- Document in an
________analyzed configuration. evaluation/assessment or EQP
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3.4.1.3 Seismic Design

Requirement: The HLW-RLD system equipment, including PAM, shall be designed and qualified for seismic
conditions in accordance with Table 3-2 below:

Table 3-2 HLW-Radioactive Liquid Waste Disposal System Seismic Design Categories

Description SeismicRernc
CategoryRernc

[Section 4.4.29,
Piping of overflow lines on manifolds that connect to C3 and C5 area sumps SC-I11 PDSA- HLW

FACILITY]
RLD and PVV bulge confinement assembly drain lines SC-ni1 [Section 4.4.3 1, PDSA-

HLW Facility]
RID vessels located in black cells or hard-to-reach areas (e.g., RLD-VSL-00002, - SC-I [Section 16.4.2.1, BOD]
00007, -00008)
RLD piping located in black cells SC-I [Section 16.4.2.7, BOD]

Basis Discussion: Section 2.4.12 of 24590-WTP-PSAR-ESH-01-002-01, Preliminary Documented Safety
Analysis to Support Construction Authorization; General Information states the following: "All components and
parts of the equipment that provide or contribute to the safety functions and accident monitoring functions,
including equipment supports and anchorage, shall be qualified accordingly." This qualification ensures SSCs
meet the designated seismic design requirements. The SRD, Safety Criterion 4.1-3 details the equivalence of the
WTP seismic category to the seismic performance category of DOE-STD- 1020-94, Natural Phenomena Hazards
Design and Evaluation Criteria for Department of Energy Facilities. The SRD also states that SSCs designated as
safety SSCs be designed to withstand the effects of NPH events (e.g., earthquakes, wind, and floods) without loss
of capability to perform specified safety functions.

Piping and vessels listed in BOD, Appendix B are allowed to be designed for the WTP Site-Specific Ground
Motion (WSGM).

Verification: Verification is expected to be achieved through the following:

Verit. Verit.
Method By Plan Notes/Comments

A/T NG/UP nalsis r tst erfrmedon quimen lised n Tble3-2 This is expected to beA/' EN/SP Aalsisortes prfome onewithstn seismeic ev e -2 documented in the equipmentto demonstrate capability to qualificesmc vet.ation packages.

May be accomplished by
R ENG Review design to verify conformance to the as-tested/as- equipment qualification

analyzed configuration. packages or separate
_____________________________________________ assessment.

3.4.1.4 Redundancy in the HLW-Radioactive Liquid Waste Disposal System

Requirement: The HLW-RLD equipment and components located in closed cell and/or hard-to-reach areas shall
have redundant capabilities as necessary to achieve a 40-year design life (see Table 3-3). [Sections 11.3.2, 11.4.2,
16.4. 1. 1, BOD] [Section 14. 1, ORD]
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Table 3-3 HLW-Radioactive Liquid Waste Disposal System Equipment/Components Redundancy

Redundancy
Equipment/Component Description Required?
PJMs No
Centrifugal sample/transfer pumps No

Instruments No
Steam ejectors for HLW-RLD-VSL-00002 Yes
Steam ejectors for sumps HOP-SUMIP-00003, HOP-SUMP-00008, HCP-SUMP-00001, and RLD- Yes
SUMP-0000 1
Manifold overflow feature No
Transfer pipes No

Basis Discussion: This requirement is decomposed for the BOD and 24590-WTP-RPT-OP-01-001, Operations
Requirements Document (ORD) requirement to provide redundancy. The steam ejectors in HLW-RLD-VSL-
00002 provide redundancy for discharge path transfer to either RLD-VSL-00007 or RLD-VSL-00008. The steam
ejectors for the following sumps provide redundancy as follows: (1) HOP-SUMP-00003, HOP-SUMP-00008, and
HCP-SUMP-00001I for transfer of effluent to HFP-VSL-0000 1, (2) RLD-SUMP-00001I provide redundancy for
transfer of effluent to RLD-VSL-00008.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verit. Verif.
Method By Plan Notes/Comments

R ENG Review the system design for incorporation of the required May be documented in an
Iredundancy features. assessment/evaluation.

3.4.2 Nuclear Safety, ALARA, Environmental and Other Regulatory Requirements

3.4.2.1 Safety Designations

Requirement: The HLW-RLD SSCs shall be designated as safety SSCs in accordance with Table 3-4 below:
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Table 3-4 IILW-RLD system Safety Designation

Equipment/Component Safety References
Description Safety Function Designation Safety Classification

RLD-VSL-00007 and Mitigate the consequences of the SS [Section 4.4.16.4, PDSA-
RLD-VSL-00008 release of radioactive and chemically HLW Facility]

hazardous offgas by maintaining
confinement (in support of the
HOP/PVV confinement function). __________________

RLD-VSL-00007 and Mitigate the consequences of the SS [Section 4.4.16.4, PDSA-
RLD-VSL-00008 release of radioactive and chemically HLW Facility]
interfacing SSCs that hazardous offgas by maintaining
perform confinement confinement (in support of the
boundary functions. HOP/PVV confinement function). __________________

Overflow lines on Provision of an overflow line reduces SS [Section 4.4.29, PDSA-
manifolds that connect to the probability of an internal/external HLW Facility]
C3 and C5 area sumps dose to facility worker by preventing

backflow to C3 areas from C5 areas
in the event of a transfer line
blockage to the RLD vessel
downstream of the manifold.

RLD and PVV bulge Mitigates the consequence of a SS [Section 4.4.3 1, PDSA-
confinement assembly release of radioactive and chemically HLW Facility]
drain lines hazardous material by providing

confinement and shielding
(confinement boundary includes
drain).

RLD transfer pump Reduce the probability of direct SS [Section 4.4.19, PDSA -
(remotely actuated) radiation exposure to the facility HLW Facility]
flushing supply valves worker (flush interlock with

sampling pumps). Valve position
_____________________indication initiates interlock.

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Verify that the safety designation and function, as established May be accomplished by EQP
in the PDSA/DSA, are correctly reflected in the equipment and/or Design VerificationR ENG qulfcto aahe n uprigdcmn nteReport (DVR) to align with the
e u etqualification atshet a su pige d c m nti.h PDSA/Documented Safety
eqImn qulfcto pakae Analysis.
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3.4.2.2 DWP Secondary Containment Requirements - Ancillary Equipment

Requirement: The HLW-RLD ancillary equipment located in plant areas that do not provide secondary
containment (as documented in 24590-HLW-RPT-ENV-09-0O 1, Dangerous Waste Permit Secondary
Containment Requirements for HLW Facility) shall be provided with secondary containment (e.g., coaxial
piping). [Section 14.10.1.3, BOD]

Basis Discussion: Secondary containment design requirements are specified in 24590-HLW-R-PT-ENV-09-00l,
Dangerous Waste Permit Secondary Containment Requirements for HL WFacility and 24590-HLW-3ZD-30-
0000 1, HL W Facility Design Description.

Verification: Verification is expected to be achieved through:

Verif. Verif.
Method By Plan Notes/Comments

May be documented in an
Reviw dsignto nsue seondry ontanmet i proide in evaluation/assessment.

R ENG coreew deito ensuresecondry tanmen isproidei Environmental group to
confrmace wth 459-HLWRPTENV-9-0 1.participate in or review

________ ________ ______________________________________________evaluation/assessment.

3.4.3 System Interface Requirements

The effluent sources interfacing with the HLW-RLD are from the HLW Facility C3/C5 sumps, the waste
neutralization vessel (HDH-VSL-00003), the decontamination tank melter cave 1 and 2 (HSH-TK-0000 1/00002),
and submerged bed scrubbers (HOP- SCB-0000 1/00002). The system also receives drains from HOP high
efficiency mist eliminator (HEME) offgas, PCW system cooling loops blowdown, decon booth/glove box, pulse
jet ventilation (PJV) system header drain lines, and PCW drains. The boundary limits of the HLW-RLD are
dependent on system interactions. The boundary limits with the HDH, HOP, HISH, and PJV systems start from
the nozzle connections on the HLW-RLD collection vessels.

All other boundaries between the HLW-RLD and other systems are defined based on their type of control. The
boundaries for controlled processes are at the control valve. Specific system interfaces are discussed in the
subsequent requirement sections titled "System Interface Requirements."

3.4.3.1 Non-Safety ISA Interface

Requirement: The HLW-RLD shall receive sufficient instrument air to operate all air-operated devices expected
to be operating simultaneously during normal plant operations. [Section 6.4, BOD] (E.2)

Basis Discussion: Air consumption rates and frequency for HWL-RLD air-operated devices are identified and
used as input to determine ISA system capacity. Instrument air temperature and dew point requirements are
covered under the ISA SDD.

Verification: Verification is expected to be achieved through:
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Verif. Verif.lnNoe/omet
Method ByPlnNtsCmes

Verify through collective system-level analysis that the ISA
system and interfaces with HLW-RLD are designed with

A ENG sufficient capacity to operate all HLW-RLD air-operated
devices expected to be operating simultaneously during
normal plant operations._____________

R ENG Review design to verify conformance to the results of the May be documented in an
_____ I____ analysis. assessment/evaluation.

3.4.3.2 Non-Safety LVE Interface

Requirement: The HLW-RLD shall receive non-safety LVE power for operation of all components. (E. 1)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif Verif.
Method B~y Plan Notes/Comments

A ENG Verify by analysis that the non-safety LVE system
A ______ capacity supports HLW-RLD system equipment operation. _____________

R I ENGI Review the design to verify that non-safety SSCs are
R ENG provided with power from non-safety LVIE.____________

3.4.4 Other Technical, Specialty, Operations and Maintenance Requirements

3.4.4.1 Hydraulic Seals

Requirement: Hydraulic seals shall be implemented in the HLW-RLD design to prevent inflow of air into the
PVV, PJV or HOP systems. (C.l1.3.2)

Basis Discussion: The hydraulic seals are needed to prevent inflow of air into the PVV, PJV, or HOP systems.

For proper operation, hydraulic seals will be filled during startup operations. The HLW RLD-VSL-00002 will be
filled with DIW via PWD-RK-00032 until the PJV drain line, offgas drain lines, and dipped overflow line are all
submerged to provide a pressure boundary between the offgas ventilation systems (PJV and HOP offgas) and the
black cell (room H-BO 14).

The overflow loop seal between HLW RLD-VSL-00007, RLD-VSL-00008, and HCP-SUMP-OO0 I will be filled
with DIW via PWD-RK-00032 with sufficient water to form a hydraulic seal to prevent black cell air from
entering the vessels' headspace. The overflow loop seal is equipped with level instrumentation.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif. Plan Notes/Comments
Method By

Review design to verify that hydraulic seals are included in the
R ENG design.
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3.4.4.2 Provision for Extra Nozzles, Branches, or Spools

Requirement: The design shall accommodate provisions as necessary to support startup and commissioning
testing. [Section 11.4.7, BOD] [Section 19.12, ORD]

Basis Discussion: Additional nozzles, branch lines, removable spools or other provisions that may be needed to
support identified testing are to be accommodated in the design as jointly determined by the design agency,
startup and commissioning during the design development and review process, with consideration given to the
tests and demonstration activities required for requirement verification specified in Appendix A. This may
include, but is not limited to, provisions to support the introduction or removal of fluids, gases, reagents, or
simulants; or the availability of special test ports, sampling ports, or temporary instruments or instrument lines.

Verification: Verification is expected to be achieved through the following:

Verif. Verif. Plan Notes/Comments
Method By

Review design to verify requirement is met based on established Startup and commissioning to
R ENG tests/demonstrations to be performed during startup and participate in assessment led by

I I commissioning. Perform an assessment to document the review, design agency.

3.4.4.3 Isolation and Test Points

Requirement: Isolation and test points with drain/bleed valves shall be included in the HLW-RLD design to
allow for testing of plant items during normal operations and removal or replacement as applicable. [Section
11.5.1, BOD] [Sections 9.1, 14.13, 19.12, ORD]

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review applicable HLW-RLD P&IDs to verify that isolation
R ENG and test points with drain/bleed valves are included into the
R ENG design to allow for testing of equipment during normal

__________operations.

3.4.4.4 Remotely Maintainable or Replaceable Equipment and Components

Requirement: The HLW-RLD maintainable or replaceable equipment and components (i.e., not located in black
cells or hard-to-reach areas) shall be designed with remote handling features to be removed and reinstalled in
accordance with Table 3-5 below or be located in accessible areas (e.g., bulges). [Sections 5.2, 7.1, 8.1.3, 9.1,
10.4, 14.1, 14.8, ORD] [Sections 9.4.2, 11.3.1, 11.3.2, 11.3.2.2, 11.4.1, 11.8.3.1, BOD]

Table 3-5 Remotely Maintainable or Replaceable Equipment and Components

Equipment/Component Description Remotely Removable and Replaceable

Vessls LD-SL-00020007/0008No

PJ~s No

Jet pmp pirsNo
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Breakpotsmpoen Description__Remotely __Removable __andReplaceable

Sump daphe/ramfe pumps' No

Sumperstemeetr Yes

Trnserpens No

Vraves No
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removal and, when reinstalled, only engage the valve in the correct alignment, using no more than two universals.
Valves are shown on design drawings and uniquely labeled in accordance with 24590-WTP- 3DP-G03-00044,
Standard Component Numbering.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review i-L W-RLD drawings to verify that remote operation is
R ENG provided for valves that are located in areas where accessibility

__________ ~is difficult, such as C3/C5 areas.________________

T SU/Com Verify remote valve operation to ensure system operation is as
I SU/COM designed. ____________

3.4.4.5.1 Remote Valve Operation - Valve Actuator Closure Speed

Requirement: Valve actuators of HLW-RLD power-operated valves shall be designed with capability to close at
speeds that prevent initiation of a water hammer event during normal operations. [Section 14.4, ORD]

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Determine by analysis the maximum speed at which power-
A ENG operated valve actuators may close to prevent initiation of a

water hammer event.________________

R ENG Review design to verify valve actuators are designed in
R ENG ~conformance with the analysis. _____________

T SU/COM Perform operational test to show power-operated valves closes
_______ ________at or below TBD in/s. _____________

3.4.4.6 Maintain Operability - RLD System Partial Outage

Requirement: The HLW-RLD system shall be designed to maintain the capability to collect and transfer
effluents during a partial outage of the system. [Section 14. 1, ORD]

Basis Discussion: The RLD system is designed with redundancy to allow maintenance of active equipment (e.g.,
pumps, power-operated valve actuators).

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review HLW-RLD design to verify that the system maintains May be documented in an
R ENG the capability to collect and transfer effluents during a partial assessment/evaluation.

outage of the system (e.g,, due to maintenance).
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3.4.4.7 Valve Lockout Design

Requirement: The HLW-RLD system valves shall be designed/procured, where possible, to support lockout
commercially manufactured devices other than chains. [Section 7. 1, ORD]

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review HLW-RLD design to verify valves are specified to May be documented in an
R ENG include design provisions for lockout that do not require the assessment/evaluation.

use of chains, where possible.

3.5 Vessel Requirements

3.5.1 Mission and Functional/Performance Requirements (Including States/Modes)

3.5.1.1 Vessel Design and Operating Conditions

3.5.1.1.1 Black Cell/Hard-To-Reach Nozzle Design

Requirement: Nozzles penetrating the primary confinement boundary of HLW-RLD vessels located in black
cells or hard-to-reach areas (e.g., RLD-VSL-00002, -00007, -00008, RLD-BRKPT-00004, -00007, -00009) shall
be integrally reinforced and attached by full penetration welds. [Section 16.4.2. 1, BOD]

Basis Discussion: Using additional reinforcing elements such as reinforcing rings or pads is prohibited.
Reinforcing material is to be provided by excess thickness on the shell or head and nozzle neck. Additional
reinforcing material may be provided, when required, by increasing the shell head or nozzle thickness, or by
providing a thicker insert plate of a suitable diameter, butt welded into the shell or head. If required to
accommodate occasional loads, such as the revised ground motion (RGM) accelerations, hydrogen in pipes and
ancillary vessels (HPAV) loads or multiple overblow (MOB) loads, in fabricated vessels, reinforcing collars can
be used.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review of design to verify that the nozzles penetrating the
primary confinement boundary of HLW-RLD vessels located in Mabedcmndinn

R ENG black cells or hard-to-reach areas (e.g., RLD-VSL-00002, - assessment/evaluation.
00007, -00008, RLD-BRKPT-00004, -00007, .00009) are

________ _________integrally reinforced and attached by full penetration welds. _______________

3.5.1.1.2 Black Cell/Hlard-To-Reach Minimum Design Pressure

Requirement: The HLW-RLD vessels located in black cells or hard-to-reach areas (e.g., RLD-VSL-00002, -
00007, -00008, RLD-BRKPT-00004, -00007, -00009) shall be designed to withstand the maximum negative
pressure generated by the HLW melter offgas treatment process system (HOP) and a minimum design pressure of
15 psig. [Section 16.4.2. 1, BOD] (D. 1.l1)
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Basis Discussion: The HLW-RLD vessels are designed to withstand the maximum negative pressure vacuum
created by the HLW-HOP booster and stack fans.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis to determine the maximum negative pressure
A ENG generated by the HOP system and verify the RLD vessel design

_______ _________can withstand it.
Review of design to verify that HLW-RLD vessels located in
black cells or hard-to-reach areas (e.g., RLD-VSL-00002, -

R ENG 00007, -00008, RLD-BRKPT-00004, -00007, -00009) are Documented in DVR.
designed to withstand the maximum negative pressure generated

________by the HOP system and a minimum design pressure of 15 psig.

3.5.1.1.3 Black Cell/Hard-To-Reach Fatigue Analysis - Vessels

Requirement: The design of HLW-RLD vessels (including internal components) located in black cells or hard-
to-reach areas (e.g., RLD-VSL-00002, -00007, -00008, RLD-BRKPT-00004, -00007, -00009) shall include
fatigue analyses in accordance with the ASME Section VIII, Division 1, Paragraph UG-22(e) and ASME Section
VIII, Division 2, Paragraph AD- 160 and Appendices 4 and 5, as required, to ensure that they will maintain
integrity for the number of expected cyc les during operation over a design life of 40 years. [Section 16.4.2.3,
BOD]

Basis Discussion: None

Verification: Verification is expected to be achieved through the following:

Verit. Verif.
Method Byj Plan Notes/Comments

Perform fatigue analyses on HLW-RLD vessels (including
internal components) located in black cells or hard-to-reach
areas (e.g., RLD-VSL-00002, -00007, -00008, RLD-BRKPT-

A ENG 00004, -00007, -00009) in accordance with the ASME Section
VIII, Division 1, Paragraph UG-22(e) and ASME Section VIII,
Division 2, Paragraph AD-160 and Appendices 4 and 5, as
required.________________

R ENG Review of design to verify performance of fatigue analyses per May be documented in an
code requirements. assessment/evaluation.

3.5.1.2 Capacity of Vessel HLW-RLD-VSL-00007

Requirement: The HLW-RILD vessel RLD-VSL-00007 shall be sized to accommodate the required effluent
inflows; the vessel maximum capacity shall conform to the stated maximum capacities in the Dangerous Waste
Permit (DWP). (A. 1, A. 1.l1, A.2)

Basis Discussion: RILD-VSL-00007 receives effluents from the HLW HDH, HLW HOP, and HSH. The
maximum capacity of RLD-VSL-00007 is restricted by the dangerous waste portion of the Resource Conservation
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and Recovery Act (RCRA) Permit (DWP WA7890008967) see Table 111.l1O.E.C and is why this functional
requirement exist.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method y Plan Notes/Comments

A ENG Analysis documenting that HLW-RLD vessel RLD-VSL-00007
A ENG is sized to accommodate the required effluent inflows.

R ENG Review of design to ensure conformance to the results of the
R ENG ~analysis and to the DWP requirements.______________

3.5.1.3 Capacity of Vessel HLW RLD-VSL-00008

Requirement: The HLW-RLD vessel RLD-VSL-00008 shall be sized to accommodate the required effluent
inflows; the vessel maximum capacity shall conform to the stated maximum capacities in the Dangerous Waste
Permit (DWP). (A.l1, A.1.1, A.l1.4, A.2)

Basis Discussion: RLD-VSL-00008 receives effluents from the HLW HDH, HLW HOP, HSH, NLD, PCW,
PWVD racks drains, and C3/C5 area sumps. The maximum capacity of RLD-VSL-00008 is restricted by the
dangerous waste portion of the Resource Conservation and Recovery Act (RCRA) Permit (DWP
WA7890008967) see Table 111. 1 O.E.C and is why this functional requirement exist.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By. Plan Notes/Comments

A ENG Analysis documenting that HILW-RLD vessel RLD-VSL-00008A________ is sized to accommodate the required effluent inflows.

R ENG Review of design to ensure conformance to the results of the
R EN analysis and to the DWPT requirements. _____________

3.5.1.4 Capacity of Vessel HLW RLD-VSL-00002

Requirement: The HLW RLD vessel RLD-VSL-00002 shall be sized to accommodate the required effluent
inflows; the vessel maximum capacity shall conform to the stated maximum capacities in the Dangerous Waste
Permit (DWP). (A.l1, A.l1.2)

Basis Discussion: Vessel RLD-VSL-00002 receives condensate from the low points in the main offgas ducts
downstream of the HEMEs (HOP-HEME-OOOO IA/B and HOP-HEME-00002A/B); condensate from low points in
the main PJV header; and plant wash for level makeup to assure a hydraulic seal. The maximum capacity of RLD-
VSL-00002 is restricted by the dangerous waste portion of the Resource Conservation and Recovery Act (RCRA)
Permit (DWP WA7890008967) see Table 111. 1O.E.C and is why this functional requirement exist.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
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A ENG Analysis documenting that HLW-RLD vessel RLD-VSL-00002A ENG is sized to accommodate the required effluent inflows.

R ENG Review of design to ensure conformance to the results of the
R EN analysis and to the DWP.

3.5.1.5 Vessels Overflow Feature Design

Requirement: The HLW-RLD vessels (RLD-VSL-00002, -00007, -00008) shall have an overflow feature
consisting of vessel openings and attached piping sized to at least meet the maximum in-flow rate. [Section 6.7.5,
14. 10. 1. 1, BOD] (C. 1.3. 1, C.l1.3.2)

Basis Discussion: The overflow features for RLD-VSL-00002, RLD-VSL-00007, and RLD-VSL-00008 provide
a flow pathway to avoid overfilling the vessel to the point where backflow could occur or over pressurization.
The overflow lines are sized to at least meet the maximum in-flow rate without over pressurizing the vessels. The
common overflow line for RLD-VSL-00007 and RLD-VSL-00008 has a loop seal to prevent air inflow into the
PVV/HOP systems.

The overflow features on the RLD minimize the potential for effluents from the RLD vessels backflow to low
contamination or radiation areas, which limits dose exposure of personnel.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review HLW-RLD vessel design for incorporation of an
R ENG overflow feature.

Perform an analysis to document that the overflow lines are
A ENG sized correctly. (i.e., the overflow lines are sized to at least meet
A ENG the maximum in-flow rate) without over pressurizing the

vessels.

3.5.2 Nuclear Safety, ALARA, Environmental and Other Regulatory Requirements

None.

3.5.3 System Interface Requirements

The boundary limits for the interaction of the C31C5 sumps and the HLW-RLD collection vessels start at the
sumps ejectors or pump suction line. The system boundary between the HLW-R-LD vessels and the PT Facility
PWD is in the transfer piping 5 ft. outside the PT Facility.

3.5.3.1 Interface with HLW Melter Feed Process System

3.5.3.1.1 Receive Transfers from HOP Submerged Bed Scrubbers

Requirement: HLW-RLD vessels RLD-VSL-00007 and RLD-VSL-00008 shall be capable of receiving transfers
from HOP submerged bed scrubbers (SBS) (HOP-SCB-0000 I /HOP-SCB-00002). (A. 1. 1)

Basis Discussion: None.
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Verification: Verification is expected to be achieved through the following:

-Ve-rif. Verif.
Method By Plan Notes/Comments

Review design to confirm that the HOP transfer line provides a
R ENG connection between the HOP SBSs and RLD-VSL-00007 and

RLD-VSL-00008.

T SU/COM Verify that the HLW-RLD system is capable of receiving flows
as designed.

3.5.3.1.2 Receive Transfers from HOP Submerged Bed Scrubber Condensate Receiver Vessels

Requirement: HLW-RLD vessel RLD-VSL-00007 shall be capable of receiving transfers from HOP SBS
condensate receiver vessels (HOP-VSL-00903/HOP-VSL-00904). (A. 1. 1)

Basis Discussion: None

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to confirm that SBS condensate receiver vessels
I are connected to the HLW-RLD RLD-VSL-00007.

T SU/Com Verify that the HLW-RLD system is capable of receiving flows
Ias designed.

3.5.3.1.3 Receive Condensate from HOP High Efficiency Mist Eliminators

Requirement: HLW-RLD vessel RLD-VSL-00002 shall be capable of receiving condensate from low point
drains in the offgas piping downstream of the high-efficient mist eliminators (HOP-HEME-OOO l A/B and HOP-
HEME-00002A/B). (A. 1.2)

Basis Discussion: The offgas drains collection vessel (RLD-VSL-00002) receives offgas condensate from a low
point in the HEMEs.

Verification: Verification is expected to be achieved through the following:

Verif. Verif. Plan
Method By Review design to verify that the offgas drains collection vessel NtsCmet

R ENG (RLD-VSL-00002) interfaces with the HEMffs to receive
Icondensate from their low point drains.

T SU/COM Verify that the HLW-RLD system is capable of receiving flows
as designed.

3.5.3.2. Interface with Pulse Jet Ventilation System - Collect Condensate Drains

Requirement: HLW-RLD-VSL-00002 shall be capable of receiving condensate from the low point drain in the
main PJV header. (A. 1.2)
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Basis Discussion: Removal of condensate prevents buildup and collapse of pipe, plugging, etc.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review of design to verify that RLD-VSL-00002 receives
R IN condensate from low points in the main PJV header.____________

T SU/COM Verify that the HLW-RLD system is capable of receiving flows as
I IUCO designed.___________

3.5.3.3 Interface with Process Vessel Vent Exhaust System

Requirement: HLW-RLD vessels (RLD-VSL-00007 and RLD-VSL-00008) shall be capable of venting directly
to the PVV header that feeds into the HOP. [Section 14. 10. 1, BOD] (C. 1. 1.1)

Basis Discussion: None

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review of design to verify that RLD-VSL-00007 and RLD-VSL-
R ENG 00008 have vent connections to the PVV.

3.5.3.4 Interface with C5V

Requirement: HLW-RLD vessel RLD-VSL-00002 headspace shall be capable of venting to the C5V via the
overflow. (C. 1. 1.2)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verit.
Method By Plan Notes/Comments

R ENG Review of design to verify that RLD-VSL-00002 has vent
R ENG connections to the C5V via the overflow.

3.5.3.5 Interface with the HLW-Canister Decontamination Handling System

Requirement: HLW-RLD vessels RLD-VSL-00007 and RLD-VSL-00008 shall be capable of receiving transfers
from the HLW waste neutralization vessel (HDH-VSL-00003). (A. 1.1)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 33 Ref: 24590-WTP-3DP-G046-00093



24590-HLW-3ZD-RLD-OOO1, Rev 0
HLW Radioactive Liquid Waste Disposal System (RID) Design

Description

Verif. Verif.
Method By.... Plan Notes/Comments

Review design to verify that RLD-VSL-00007 and RLD-VSL-
R ENG 00008 interfaces with the HEW waste neutralization vessel to

receive transfers.

T SU/COM Verify that the HLW-RLD system is capable of receiving flows
Ias designed.

3.5.3.6 Interface with HLW-Melter Cave Support Handling System

Requirement: HLW-RID vessels RLD-VSL-00007 and RLD-VSL-00008 shall be capable of receiving wash
transfers from decontamination tanks for melter caves I and 2 (HSH-TK-0001/00002). (A.1. .1)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify that HSH-TK-0000 1/00002 interfaces
R ENG with the RLD-VSL-00007 and RLD-VSL-00008 to receive wash

transfers.

T SU/COM Verify that the H-L W-RLD system is capable of receiving flows
as designed.

3.5.3.7 Interface with HLW-Melter Feed Process System

3.5.3.7.1 Receive Wash Water Transfer from HLW HFP

Requirement: HLW-RLD system RLD-VSL-00008 shall be designed with capability to receive heel flush
transfers from the melter feed preparation vessels (HFP-VSL-00001, HFP-VSL-00005) and the melter feed
vessels (HFP-VSL-00002 and HFP-VSL-00006) only during decontamination and decommissioning activities.
(A. 1.4)

Basis Discussion: Solution transfers from HFP-VSL-00001, HFP-VSL-00002, HFP-VSL-00005, and HFP-VSL-
00006 to HLW-RLD can only happen with a configuration change to the steam ejectors and steam racks.

verification: Verification is expected to be achieved through the following:

Method By Plan Notes/Comments
HLW-RLD system RLD-VSL-00008 is designed to prevent

R ENG receiving heel flush transfers from the melter feed preparation
vessels in the normal operational configuration.

The transfer piping/jumpers from the HIFP vessels to RLD-VSL-
00008 are designed with the capability to be reconfigured to
receive heel flush transfers from the melter feed preparation

R ENG vessels during decontamination and decommissioning activities.
The design includes the elements required to reconfigure the
system to receive heel flush transfers from the melter feed

_________preparation vessels.
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Verif. Verif.
Method By Plan Notes/Comments

Verify that steam ejector steam supply piping can be

T SU/COM reconfigured to receive heel flush transfers from the melter feed
preparation vessels and the reconfiguration allows the flows

_________required for decontamination and decommissioning.______________

3.5.3.8 Interface with HLW-Plant Wash and Disposal System

3.5.3.8.1 Plant Wash and Disposal System - Addition of Sodium Hydroxide

Requirement: The HLW-RLD system shall interface with the HLW-PWD to add sodium hydroxide for pH
adjustment of the effluent in RLD-VSL-00007 and RLD-VSL-00008 before transfer to the PT Facility. (A.5.1)

Basis Discussion: The sodium hydroxide for pH adjustment is delivered through the PWD rack.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify the interface between the PWD and the
HLW-RLD vessels.

T SU/COM Verify that the HLW-RLD system is capable of receiving flows
as designed.

3.5.3.8.2 HLW-Plant Wash and Disposal System - Vessel Wash Water

Requirement: The HLW-RLD vessels shall interface with the I-LW-PWD to received DIW with nitric acid to
wash and decontaminate the vessels and internals. [Sections 5.2, 14.1, 20.0, ORD] (13.1 .2)

Basis: Decontamination is used to minimize the spread or buildup of radioactive contamination and that reduces
dose rates during any maintenance or during decommissioning.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify the interface between the HLW-PWD
R ENG and NAR systems and the HLW-RLD vessels to receive DIW

and nitric acid for washing the vessels.

T SU/COM Verify that the HLW-RLD system is capable of receiving flows
as designed.

3.5.3.9 HLW-Plant Wash and Disposal System - Vessel And Loop Seal Makeup Water

Requirement: HLW RLD-VSL-00002 and the overflow loop seals between HLW RLD-VSL-00007, RLD-VSL-
00008, and HCP-SUMP-00001 shall have the capability to receive makeup water from the PWD rack. (A.5.2)

Basis Discussion: Receipt of effluent in the RLD-VSL-00002 is not driven by a transfer device; there is no
operating sequence to initiate or shut off the transfer. When there is insufficient condensate incoming into RLD-
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VSL-00002 from the offgas drains to balance evaporation, level makeup is added to the vessel to maintain a
hydraulic seal.

The overflow loop seals between HLW RLD-VSL-00007, RLD-VSL-00008, and HCP-SUMP-00001 receive
makeup water via PWD-RK-00032 to ensure a hydraulic seal that prevents black cell air from entering the
vessels' headspace.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

Review design to verify the makeup capability from the HLW-
R ENG PWD to the HLW-RLD RLD-VSL-00002, and to the overflow
R ENG loop seals between HLW RLD-VSL-00007, RLD-VSL-00008,

and HCP-SUMIP-0000 1.

3.5.3.10 Interface with HLW-Plant Cooling Water System

Requirement: Capability shall be provided to drain PCW secondary loops to RLD-VSL-00008. (A. 1.4)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify that piping exists between the
R I N HLW-PCW drain header and RLD-VSL-00008.

T SU/COM Verify that the HLW-RLD system is capable of receiving flows
Ias designed.

3.5.3.11 Interface with Nonradioactive Liquid Waste Disposal System

Requirement: HLW-RLD system RLD-VSL-00008 shall be capable of receiving off-spec effluents from the
NLD C2 drain collection tank (NLD-TK-00006). (A. 1.4)

Basis Discussion: This is an ALARA feature because it allows for the transfer of out of specification NLD waste
into the RLD system which prevents contamination and provides an acceptable disposal route.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify the transfer line interface between the
R ENG C2 drain collection tank and the RLD-VSL-00008.

T SU/COM Verify that the HLW-RLD system is capable of receiving flows
as designed.______________
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3.5.3.12 Interface with Radiation Area (C3/C5) Sumps

Requirement: HLW-RLD system RLD-VSL-00008 shall be capable of receiving effluent from rad area (C3/C5)
sumps. (A.l1.3)

Basis Discussion: None.
Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify the transfer line interface between
_________the rad area (C3/C5) sumps and the RLD-VSL-00008._______________

T SU/COM Verify that the HLW-RLD system is capable of receiving
T SU/COM ~flows as designed.______________

3.5.3.13 Interface with Decontamination Glove Box/Booth Effluents

Requirement: RLD-VSL-00008 shall be capable of receiving effluent from the decontamination glove box
(WTP-MH-30-MHAN-00007) and the decontamination booth (WTP-MH-30-MHAN-00004) both of which are
located in Room H-031 IA. (A. 1.4.l1)

Basis Discussion: The drain transfers from the decontamination glove box and decontamination booth are
considered routine but at low and undetermined frequency and volume.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify the transfer line interface between the
R ENG decon glove box/booth and the RLD-VSL-00008.

3.5.3.14 Interface with Pretreatment Plant Wash and Disposal System

Requirement: The HLW-RLD shall be capable of transferring radioactively contaminated collected effluents in
RLD-VSL-00007 or RLD-VSL-00008 to either the pretreatment HLW effluent transfer vessel (PWD-VSL-
000043) or the pretreatment ultimate overflow vessel (PWD-VSL-00033). (A.6)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design to confirm that HLW-RLD vessels (RLD-
R ENG VSL-00007/RLD-VSL-00008) have the capability to transfer

collected effluents to either PWD-VSL-00043 or PWD-VSL-
00033.

T SU/COM Demonstrate that the HILW-RLD system is capable of
__________transferring effluents as designed.________________

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 37 Ref: 24590-WATP-3DP-GO4B-00093



24590-HLW-3ZD-RLD-O0o0l, Rev 0
HLW Radioactive Liquid Waste Disposal System (RID) Design

Description

3.5.3.15 Interface with Autosampling System - Sampling

Requirement: The HLW-RLD shall provide interface with the WTP ASX to sample contents of HLW-RLD
vessels RLD-VSL-00007 and RLD-VSL-00008, which shall include a recirculation loop to the ASX for sampling
to return effluents back to the HLW-RLD vessels. [Section 6.7.4, 130D] [Section 14.14, ORD] (A.4)

Basis Discussion: The sampling transfer from either HLW-RLD vessel (RLD-VSL-00007/00008) is by the
HLW-RID sample and transfer pumps.

Verification: Verification is expected to be achieved through the following:

Verit. Verit.
Method By Plan Notes/Comments

Review the piping design to confirm the sample lines provide
R ENG the capability to recirculate sample fluid between the ASX

and HLW-RLD vessels RLD-VSL-00007 and RLD-VSL-
________00008.

T SUICOM Demonstrate the sampling function of the HLW-RLD via the
T SUC I ASX system. __________

3.5.3.16 Interface with Autosampling System - Receive Autosampler Drains

Requirement: The HLW-RLD shall, provide interface with the WTP ASX to receive drains from the autosampler
ASX-SMPLR-00028 confinement boundary. (A. 1.4.2)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review the design to confirm that the ASX-SNMPLR-00028
R ENG drains are routed to HLW-RLD.

3.5.4 Other Technical, Specialty, Operations and Maintenance Requirements

3.5.4.1 Vessel Washing

Requirement: The HLW-RLD vessels (RLD-VSL-00002100007/00008) shall be equipped with internal spray
mechanisms. [Sections 11.7.4, 16.4.8, BOD] [Sections 14.1, 14.2, 14.8, 20.0, ORD] (B. 1.2)

Basis Discussion: The internal spray mechanism in the vessels facilitates the removal of contamination and
prevents the buildup of solids on the vessel walls. The HLW-RLD vessels are to be cleaned prior to removal for
decontamination and decommissioning. This requirement is ALARA affecting because the function of the internal
spray mechanism is to reduce the dose rates on the vessel during decommissioning.
[ALARA]

Verification: Verification is expected to be achieved through the following:
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Vierif. Verif.
Method By Plan Notes/Comments

R ENG Review vessel design documents to verify the RLD vessels
I contain internal spray mechanisms.

3.6 Piping Requirements

3.6.1 Mission and Fun cuionallPe rform ance Requirements (Including States/Modes)

3.6.1.1 Piping Design

3.6.1.1.1 High Point Vent for RLD Process Transfer and Sample Pipes

Requirement: HLW-RLD process lines shall have high point valves and vent lines from the RLD transfer lines
with flush capability. Process piping high point vents shall be vented to PVV for hydrogen mitigation. [Section
14. 10. 1, BOD] (C. 1.2)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review HLW-RLD process lines design to verify high point
R ENG valves, vent lines, and flushing capability.

3.6.1.1.2 Siphon Prevention

Requirement: The HLW-RLD piping (inclusive of PJM and steam ejector supply and exhaust piping) extending
below the maximum liquid level in vessels, sumps or breakpots, shall be designed to prevent siphoning by one of
the following methods: (1) ensuring one barometric head of isolation (via 34 ft vertical run), (2) piping to a
destination vessel/tank that is open to air and where the discharge is always located above the maximum liquid
level, or [if (1) and (2) are not practicable] (3) use of an engineered siphon breaker. [Section 7.1, 14.3, ORD]
[Section 5.1.2, BOD] [Section 4.4.7.4, 5.6. 7, PDSA-HLW Facility]

Basis Discussion: One barometric head on service piping lines prevents contamination spread up these utility or
process lines (accomplished by 34 ft. of vertical pipe or piping to a destination outside of C5 area). This
requirement is ALARA affecting because it prevents contamination from spreading from high contamination to
low contamination areas thereby minimizing the dose rates in the affected areas. [ALARA]

Verification: Verification is expected to be achieved through the following:
Verit. Verif.

Method By Plan Notes/Comments
R NG Revi .ew design for conformance with siphoning prevention Document in DVR
R ENG requirements.

3.6.1.1.2.1 Siphon Prevention - Steam Line Shielding

Requirements: The HLW RLD steam lines directly interfacing with systems containing highly radioactive
material and that are designed to preclude siphoning via barometric head isolation, shall be routed in a shielded
area until 34 ft of barometric isolation is achieved. [Section 3.3.5.2.8, PDSA-HLW Facility]
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Basis Discussion: The 34 ft vertical run does not need to be continuous but the shielding must be provided until
the total vertical distance is achieved.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design for conformance with shielding requirements for Document in DVR
R ENG RLD steam lines entering systems containing highly radioactive

material.

3.6.1.1.3 Double-Walled (Coaxial) Piping

Requirement: The RLD system transfer lines between the PT Facility and HLW Facility shall be coaxial piping.
[Section 11.2.3, BOD]

Basis Discussion: To provide a dual containment boundary for transferring the HLW concentrate between the PT
Facility and HLW Facility. Radioactive liquid transfer lines are double-encased to minimize potential for release
of contamination due to breach of the process line as part of ALARA design process.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the piping design drawings to confirm design specifies
R ENG the use of co-axial piping for transfer piping of between the

_______ _________HLW and the PT Facilities.

3.6.1.1.3.1 Coaxial Pipe Leak Detection

Requirement: Co-axial lines (pipe-in-pipe) shall have provision for leak detection in the outer coaxial pipe.
[Section 11.3.5.2, BOD] [Section 14.3, ORD]

Basis Discussion: The leak detection capability is provided for the entire length of the transfer line from the
HLW-RLD vessels to the PT PWD vessels.
[ALAR-A]

Verification: Verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
R ENG Review piping design to verify that there are provisions for
R EN leakage detection for the coaxial lines.

24590-ENG-FOO130 Rev 6 (Revised 5/14/2015) Page 40 Ref: 24590-WTP-3DP-GO4B-00093



24590-HLW-3ZD-RLD-OOOO1, Rev 0
HLW Radioactive Liquid Waste Disposal System (RID) Design

Description

3.6.1.1.4 RLD and PVV Bulge Drains

3.6.1.1.4.1 RLD and PVV Bulge Drains - Sizing

Requirement: The RLD and PVV bulge drain(s) shall be sized to gravity drain at a rate equal to or exceeding the
maximum possible discharge rate from RLD-PMP-OOO018 or RLD-PMP-OOO 19, as applicable, while maintaining a
static head that does not exceed the elevation of the nozzle for the HEPA filter inbleed line. [Section 4.4.31.4,
PDSA - HLW Facility]

Basis Discussion: The safety function of the drain lines is to provide an unobstructed relief path for the bounding
release flow rate into the bulge. The RLD and PVV bulge drains are credited as a safety significant (SS) control.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verit.
Method By Plan Notes/Comments

Verify by analysis that RLD and PVV bulge drain(s) are sized
to accommodate a flow rate equal to or exceeding the maximum

A ENG possible discharge rate from RLD-PMP-000 18 or RLD-PMP-
000 19 that does not exceed the elevation of the nozzle for the

_______ _________HEPA filter inbleed line.

R ENG Review the piping design to verify conformance with the May be documented in an
analysis. assessment/evaluation.

3.6.1.1.4.2 RLD and PVV Bulge Drains - Weir and Strainer Design

Requirement: The RLD and PVV bulge drain(s) design shall include a weir and a strainer to minimize the
collection of coarse materials. [Section 4.4.3 1.4, PDSA - HLW Facility]

Basis Discussion: The safety function of the drain lines is to provide an unobstructed relief path for the bounding
release flow rate into the bulge. The RID and PVV bulge drains are credited as a safety significant (SS) control.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R EG Review the RLD and PVV bulge drain design to verify May be documented in an
R NG inclusion of a weir and a strainer, assessment/evaluation.

3.6.2 Nuclear Safety, ALARA, Environmental and Other Regulatory Requirements

3.6.2.1 Mechanical Isolation of Supply Lines

Requirement: The utility supply lines (e.g., air, steam and plant wash) to the HLW-RLD vessels shall include
provisions to mechanically isolate utility lines from all waste transfer lines that could potentially result in
contaminating the utility supply lines., [Sections 7. 1, ORD] [Section 5.1.2, BOD]

Basis Discussion: This mechanical isolation design feature (e.g., valves, blind flange, spectacle blinds, or capped
lines) ensures no connection exists between the utility supply to prevent backflow of contamination.
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[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review the piping design to confirm mechanical isolation May be documented in an
capabilities on supply lines, assessment/evaluation.

3.6.3 System Interface Requirements

3.6.3.1 RLD System Line Flushing via Demineralized Water System

Requirement: The piping design shall interface with the following systems to provide flush of DIW directly or
through the PWD racks into the following lines: [Section 14.3, 20.0, ORD] (B.1. 1, B.l1.3, B.l1.3. 1, B. 1.3.2,
B.1.3.3, B.1.3.4, B.1.3.5)

* Piping from RLD-VSL-00007 and RLD-VSL-00008 to PWD-VSL-00033 and PWD-VSL-00043
* Between RLD-VSL-00007 and RLD-VSL-00008 to ASX-SMPL-00028
* RLD-VSL-00007 recirculation line from the RLD transfer/sample pumps
* RLD-VSL-00008 recirculation line from the RLD transfer/sample pumps
* Level detection bubbler lines in RLD-VSL-00007 and RLD-VSL-00008

Basis Discussion: Flushing capability is provided for piping systems to limit accumulation of solids in process
piping.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method ByPlan Notes/Comments

R ENG Review of P&IDs for required connections.

Demonstrate the capability to flush the following I-L W-RLD
lines:

* RLD line from RLD-VSL-00007 to ASX-SNPL-00028
* RLD line from RLD-VSL-00008 to ASX-SMPL-00028
* RLD line from ASX-SMPL-00028 to RLD-VSL-00007
* RLD line from ASX-SMPL-00028 to RLD-VSL-00008
* RLD line from RLD-PMP-000 18 to PWD-VSL-00043

T SU/COM RDIiefo L-M-0 9t PWD-V SL-00043
* RLD line frm RLD-PMP-000 18 to PDVL00
*RLD line from RLD-PMP-000 19 to PWD-VSL-0003 3
*RLD line from RLD-PMP-000 18 to PWD-VSL-00007
* RLD line from RLD-PMIP-000198 to RLD-VSL-00007
* RLD line from RLD-PMIP-00018 to RLD-VSL-00008
* RLD line from RLD-PNIP-00019 to RLD-VSL-00008
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3.6.3.2 Interface with Process Vessel Vent Exhaust System

Requirement: Process piping high points shall be vented to the PVV for hydrogen mitigation. (C. 1.2)

Basis Discussion. None

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify that all HLW-RLD high point vent lines
are connected to the PVV.

3.6.4 Other Technical, Specialty, Operations and Maintenance Requirements

3.6.4.1 RLD Process Line Maximum Velocity Requirements

Requirement: The HLW-RLD system piping containing slurries shall be designed to not exceed the following
maximum velocities:

* 10 ft/sec. with glass formers (Case 1)
* 12 ft/sec. for less than 2wt% slurries without glass formers (Case 2)
* 12 ft/sec. for greater than 2wt% slurries without glass formers (Case 3)

[Appendix H 4.0, SRD]

Basis Discussion: The bulk velocity of slurries containing glass formers, within piping, and the free stream
velocity along the wall of vessels should be less than 10 fps. The required wear allowance for slurries containing
glass formers having velocities greater than 10 fps, or by the use of other materials of construction (other than
stainless steel)are justified by calculation. The maximum flow velocities are established to limit erosion to less
than the values stated in SRD Appendix H, section 4.0 over a 40 year life for 304L and 31 6L stainless steel (0. 125
inches for case 1; 0.004 inches for case 2; 0.0 16 inches for case 3). Erosion values are further considered in the
overall erosion/corrosion values to be applied to the design per section 3.4.1.2.2. A minimum flow velocity for
slurry lines is determined by 24590-WTP-GPG-M-0058. This design guide applies only to Newtonian fluids
(RLD effluents are Newtonian).

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

A ENG Perform analysis of pump and line sizing to and line sizing to
ensure the SRD requirement is met.

R EG Review for maximum transfer velocity design to verify May be documented in anR NG conformance with analysis. assessment/evaluation.
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3.6.4.2 Pipe Draining and Slopes

Requirement: The fluid piping design shall have provisions to drain the piping and shall have no traps or pockets
that can accumulate liquids or solids that cannot be drained either by operator action or through free draining
design. [Sections 7.1, 14.3, 20.0, ORD] [Section 11.3.1, 16.4.2.7, BOD]

Basis Discussion: For additional details on pipe sloping, see 24590-WTP-GPG-M-027, Recommended Slopes for
Piping System, and slope requirements on P&ID symbols and 24590-WTP-M6-50-00008 , Legend Sheet 8 of 8.
Level piping for a short distance through wall penetrations, at connections to equipment, and at jumpers is
acceptable (Section 14.3, ORD). In-cell instrument air lines connected using flexible jumpers are not considered
process piping and are not required to be sloped (Section 7. 1, ORD).

This is an ALARA feature because it ensures the pipes are drained of radioactive material if maintenance needs to
be performed, and during decommissioning, which reduces dose and potential personnel contamination.

Continuous sloping and prohibition of low spots in the RLD and PVV bulges drain lines, to minimize the
collection of materials, is credited in the hazards and accident analysis as a safety significant (SS) function.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review the HLW-RLD fluid piping design (i.e., P&IDs) to
R ENG confirm piping is designed to drain.

I CON Document inspection of installed lines to confirm draining and May cite inspection records orslope requirement. assessment

3.6.4.2.1 Vacuum Breaker in Piping

Requirement: Liquid piping design shall include the capability to break a vacuum in a transfer line as required to
allow gravity liquid draining. [Section 7. 1, ORD]

Basis Discussion: In the context of HLW-RLD, "transfer line" refers to the HLW-RLD piping that delivers
effluents from HLW to PTF. The addition of a vacuum breaker to a transfer line ensure that when negative
pressures occur in the pipe during operation, air will be admitted and swept in the pipe, thereby restoring normal
flow.

This is an ALARA feature because it allows lines to completely drain.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method @ -Plan Notes/Comments

Review the HLW-PWD-RLD fluid piping design (i.e., P&IDs)
R ENG to confirm that a means of breaking vacuum is provided in

transfer lines.
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3.6.4.3 Ability to Isolate HLW to Pretreatment Transfer Piping

Requirement: The HLW-RLD system shall have the ability to isolate the transfer pipe between the HLW Facility
and PTF vessels (RLD-VSL-00007, RLD-VSL-00008, PT-P WD-VSL-00043, and PT-P WD-VSL-00044).
[Section 11.4.7, BOD]

Basis Discussion: This is needed to provide the capability for phased commissioning between facilities.

Verification: Verification is expected to be achieved through the following:

-Ve-rif. Verif.
Method By Plan Notes/Comments

Review applicable HLW-RLD P&IDs to confirm the capability
R ENG to isolate transfer lines between RLD-VSL-00007, RLD-VSL-

00008, PT-P WD-VSL-00043, and PT-P WD-VSL-00044.

3.6.4.4 Cathodic Protection

Requirement: Underground HLW-RLD underground transfer piping between RLD-VSL-00007, RLD-VSL-
00008, PT-PWD-VSL-00043, and PT-P WD-VSL-00044 shall be cathodically protected. [Section 8.9, BOD]

Basis Discussion: None.

Verification: Verification is achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify that HLW-RLD underground piping
R ENG between RLD-VSL-00007, RLD-VSL-00008, PT-P WD-VSL-

00043, and PT-PWD-VSL-00044 are cathodically protected.

3.7 Pump/Ejector Requirements

3.7.1 Mission and Functional/Performance Requirements (Including States/Modes)

3.7.1.1 Sump Pump/Ejector Transfer Rate

Requirement: The minimum transfer rate for the sump pumps/ejectors listed below is based on the removal of
the bounding source volume in 24 hours as required by the Washington State Administrative Code (WAC)
[Section 14.10.1.2, BOD]

The following sumps are provided with leak detection capability as described in the WTP Dangerous Waste
Permit:

RLD-SUMP-0000 1, HDH-SUMP-0000 1, HDH-SUMP-00002, HDH-SUMP-00003, HFP-SUMP-00002, HFP-
SUMP-00005, HCP-SUMP-0000 1, HOP-SUMP-00003, HOP-SUMP-00008, HPH-SUMP-0000 1, HPH-SUMP-
00003, HPH-SUMPo0005, HSH-SUMP-00003, HSH-SUMP-00007, HSH-SUMP-00008, and HSH-SUMP-
00009

Basis Discussion: The removal of spills or leak within 24 hours or in as a timely manner as possible. This is
applicable to all RLD sump pumps and ejectors.
[ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method ByPlan Notes/Comments

A ENG Perform analysis to verify sumps can be emptied per
A _______ requirement.

R ENG Review design for conformance to the requirement.

T SU/COM Perform test to verify RLD sump pumps/ejectors are capable of
I_____ I_____ meeting the required transfer rate.

3.7.2 Nuclear Safety, ALARA, Environmental and Other Regulatory Requirements

None.

3.7.3 System Interface Requirements

3.7.3.1 Interface with High Pressure Steam

Requirement: The HPS system shall provide sufficient steam flow to the steam-motivated ejectors used to
transfer effluent from RLD vessel RLD-VSL-00002 and from HLW Facility sumps that discharge to the RLD
system via ejectors. (A. 1.2)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif.
Method Verif. By Plan Notes/Comments

Review design to verify that the LIPS provides steam to
R ENG steam-motivated ejectors in RLD-VSL-00002 and in HLW
R ENG Facility sumps that discharge to the RLD system via

ejectors.

T SU/COM Demonstrate that the HLW-RLD is capable of transferring
__________ _________effluents as designed.

3.7.4 Other Technical, Specialty, Operations and Maintenance Requirements

3.7.4.1 Pump Seals

Requirement: Pump seals or other design features, upon failure, shall not provide a pathway for liquids or gases
to personnel or to the environment. [Section 14.1, ORD]

Basis Discussion: HLW-RLD transfer/sampling pumps are anticipated to be located in a bulge that provides
protection to personnel and the environment. The spread of contaminants (liquids or gases) to personnel or to the
environment is minimized by using pump seals or other design features.
[ALARA]

Verification: Verification is expected to be achieved through the following:
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Verif. Verif.
Method By Plan Notes/Comments

Review design to verify that the RLD transfer/sampling pumps

R ENG are located in a bulge or otherwise designed to preclude leakage
of liquids/gases that could lead to exposure to the workers or the
environment.

3.7.4.2 Backflow and Steam Collapse Prevention

Requirement: The steam ejectors shall be provided with the capability to prevent collapse of steam and the
resulting backflow of contamination. [Section 14. 1, ORD]

Basis Discussion: Air is used after a transfer in order to prevent steam collapse. This requirement is ALARA
because it prevents the spread of contamination from high contamination areas to low contamination areas.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify that steam ejectors and associated
R ENG components have the capability to prevent collapse of steam and

I I the resulting backflow of contamination.

T SU/Com Demonstrate the capability to use air to purge steam lines for the
T S/CO RLD steam ejectors.

3.8 Pulse Jet Mixers

3.8.1 Mission and Function al/Perfo rmance Requirements (Including States/Modes)

3.8.1.1 General Agitation/Mixing

Requirement: The HLW-RLD shall use PJMs to agitate/mix and suspend solids present in the effluents during
the process of receiving, storing, sampling and transferring effluents. [Section 6.7.3, BOD] [Section 14.14, ORD]
(A.3.2)

Basis Discussion: The contents of the RLD vessels (RLD-VSL-00007/8) are mixed to ensure that the process
control requirements are met and a representative sample can be obtained.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis or testing confirming that the RLD effluents
A/T ENG can be agitated, mixed and suspended by the PJMs sufficiently

I for sampling/process control.

R ENG Verify PJMs are incorporated into the design and align with
_______ _________mixing requirements from the analysis or test results.
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3.8.1.2 Mixing Requirements

The HLW-RLD has the requirement for both liquid-liquid and solid-liquid agitation. The requirements are as
follows:

3.8.1.2.1 Re-suspend Solids

Requirement: HLW-RLD system vessels RLD-VSL-00007 and RLD-VSL-00008 shall be capable to re-suspend
settled solids in the effluent received. [Section 6.7.3, BOD] (A.3.2)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis or testing confirming that the RLD settled
A/T ENG solids in the vessels with PJMs will be re-suspended by the

________PJMs

Verify PJMs are incorporated into the design and align with Design conforms to as tested
R ENG the mixing re-suspension requirements from the analysis or configuration

test results.

3.8.2 Nuclear Safety, ALARA, Environmental and Other Regulatory Requirements

None.

3.8.3 System Interface Requirements

3.8.3.1 Pulse Jet Mixer Lines Flushing via DIW

Requirement: PJM air supply lines shall interface with demnineralized water system through the DIW racks to
provide a means of flushing/cleaning the PJM lines when cleaning/decontamination is required. (B. 1.3.4)

Basis Discussion: The PJM air supply lines are to be capable of being flushed downstream of the jet pump pairs
(JPP). The PJM lines are flushed to minimize the buildup of radioactive contamination and therefore reduce the
overall radiation in the area.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verit. Verif.
Method By Plan Notes/Comments

A ENG Perform analysis to determine DIW flushing can be achieved.

R ENG Review of design to verify the PJM air lines are provided with
connections to the DIW racks.

T SUCOM Verify DIW is capable of flushing the PJM lines.
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3.8.3.2 ISA - Pulse Jet Mixer Motive Air

Requirement: The ISA shall deliver sufficient compressed air at design operating conditions to meet the
functional mixing requirements for RLD vessels RLD-VSL-00007/8. (A.3. 1)

Basis Discussion: This requirement applies to each of the four PJMs installed in RLD vessels RLD-VSL-00007
and RLD-VSL-00008.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.-
Method By Plan Notes/Comments

A/T ENG Perform an analysis or testing to determine the ISA
requirements for the PJMs.

R ENG Review design for conformance with analysis/results testing.

Perform operational test to demonstrate the required
T SUCOM compressed air is delivered to the PJM at the rate specified per

________ _________analysis.

3.8.3.3 Interface with Pulse Jet Ventilation System - Vent PJM Exhaust Air

Requirement: HLW-RLD-VSL-00007 and HLW-VSL-00008 pulse jet mixers (PJM) exhausts shall be delivered
to the PJV system. (A.l1.2)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

A/T ENG Verify by analysis or testing the PJM exhaust rate.
Review of design to verify that RLD-VSL-00007 and RLD-VSL-

R ENG 00008 pulse jet mixers exhaust to the PJV system in conformnance
__________ _________ with the analysis._____________

3.8.4 Other Technical, Specialty, Operations and Maintenance Requirements

None.
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3.9 Monitor, Report and Control System Conditions

3.9.1 Mission and Functional/Performance Requirements (Including States/Modes)

3.9.1.1 HLW-Radioactive Liquid Waste Disposal System Vessels

3.9.1.1.1 Process Parameters Monitoring - RLD-VSL-00002/7/8

Requirement: HLW-RLD vessels RLD-VSL-00002, RLD-VSL-00007 and RLD-VSL-00008 shall include
temperature, pressure and level sensing capabilities and interface with the PCJ to remotely monitor pressure and
effluent level within the vessels. [Section 14. 10. 1. 1, ROD] (D. 1. 1) (D. 1.2)

Basis Discussion: Temperature and pressure monitoring provide the capability to ensure the effluents within the
vessels are maintained within the system specified operating range. Effluent level is monitored to prevent
overflows and to provide data on the effluent level in the vessels before the effluents are transferred.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review of design for the interface capability to remotely

R ENG monitor the temperature, pressure and level within HLW-RLD-
VSL-00002, HLW-RLD-VSL-00002 and RLD-VSL-00008
vessels.

Verify the capability to remotely monitor the NILW-RLD-VSL-
T SU/COM 00002, HLW-RLD-VSL-00007 and RLD-VSL-00008

________ __________temperature, pressure and level.

3.9.1.1.2 High Liquid Level Permissive - RLD-VSL-00007/8

Requirement: The following components, which enable discharge paths to RLD-VSL-00007 or RLD-VSL-
00008, shall interface with the PCJ system to receive a high liquid level signal if the level in RLD-VSL-00007 or
RLD-VSL-00008 (as appropriate) exceeds the high setpoint: (1) HLW-RLD valves that isolate the supply motive
fluid (compressed air or steam) to the sump pumps/ejectors discharging to the vessels, (2) HLW-RLD transfer
pumps (i.e., RLD-PMP-000 18/19), (3) pumps or valves from other systems (e.g., HSH-PMP-0000 1/2)
discharging to the vessels. Sump pumps/ejectors supply valves shall be prevented from opening upon receipt of
the high liquid level signal. Pumps shall be prevented from running upon receipt of the high liquid level signal.
(WAC 1 73-303-640[5][b][ii]) (WAC 1 73-303-640[5][b]). [Sections 7.3.4, 14. 10. 1. 1, BOD] (D. 1 .4)

Basis Discussion: This control is necessary to ensure that transfers to RLD-VSL-00007/8 cannot be initiated if
the vessel(s) content levels exceed the high level setpoint. The sump diaphragm pumps are powered by instrument
service air. The steam ejectors are powered by steam. Valves supplying air to the diaphragm pumps or steam to
the steam ejectors must be opened to initiate the transfer process. If the PCJ system receives a signal that the
RLD-VSL-00007/8 content levels exceed high level setpoint, those valves are prevented from opening. Similarly,
pumps that perform transfers to RLD-VSL-00007/8 cannot receive a start signal when the vessels high level
setpoint is exceeded. The RLD transfer pumps are included since they can transfer between the two vessels.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method ByPlan Notes/Comments

Review the control logic design to ensure that transfers to
vessel RLD-VSL-00007/8 from the following cannot be

R ENG initiated when a high liquid level setpoint signal is received:
(1) sump/pump ejectors, (2) RLD transfer pumps, and (3)
pumps or valves from other systems (e.g., HSH-PMP-00001/2)

_______ _________discharging to RLD-VSL-00007/8.

Perform operational test to verify the following upon receiving
a high liquid level signal at the required setpoint from vessel

T SU/COM RLD-VSL-00007/8: (1) valves that supply the motive fluid to
the diaphragm pumps or steam ejectors cannot open, and (2)

_________________pumps discharging to RLD-VSL-00007/8 cannot start.

3.9.1.1.3 High-High Liquid Level Interlock - RLD-VSL-00007/8

Requirement: The following components, which enable discharge paths to RLD-VSL-00007 or RLD-VSL-
00008, shall interface with the PCJ system to receive a high-high liquid level signal if the level in RLD-VSL-
00007 or RLD-VSL-00008 (as appropriate) exceeds the high-high setpoint: (1) HLW-RLD valves that isolate the
supply motive fluid (compressed air or steam) to the sump pumps/ejectors discharging to the vessels, (2) HLW-
RLD transfer pumps (i.e., RLD-PMP-000 18/19), (3) pumps or valves from other systems (e.g., HSH-PMP-
0000 1 /2) discharging to the vessels. Sump pumps/ej ectors supply valves shall close upon receipt of the high-high
liquid level signal. Pumps shall stop upon receipt of the high-high liquid level signal. (WAC 173-303-
640[5][b][ii]) (WAC 1 73-303-640[5][b]). [Sections 7.3.4, 14.10.1.1, BOD] (D. 1.4)

Basis Discussion: This control is necessary to ensure that transfers to RLD-VSL-00007/8 are precluded if the
vessel(s) content levels exceed high-high level setpoint. If the PCJ system receives a high-high signal from RLD-
VSL-00007/8, valves that enable transfer devices (sump pumps or ejectors) are must close to stop the transfer.
Similarly, pumps that perform transfers to RLD-VSL-00007/8 must stop when the vessels high level setpoint is
exceeded. The RLD transfer pumps are included since they can transfer between the two vessels.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the control logic design to ensure that transfers to
vessel RLD-VSL-00007/8 from the following are stopped when

R ENG a high-high liquid level setpoint signal is received: (1)
sump/pump ejectors, (2) RLD transfer pumps, and (3) pumps or
valves from other systems (e.g., HSH-PMP-0000 1/2)

_________discharging to RLD-VSL-00007/8.

Perform operational test to verify that, upon receiving a high-
high liquid level signal from vessel RLD-VSL-00007 or RLD-

T SU/COM VSL-00008 (as appropriate) at the required setpoint, : (1)
valves that supply the motive fluid to the diaphragm pumps or
steam ejectors close, and (2) pumps discharging to RLD-VSL-

________ _________00007/8 stop.______________
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3.9.1.1.4 Low-Low Liquid Level Interlock - RLD-VSL-00007/8

Requirement: The HLW RLD sample/transfer pumps (RLD-PMP-000 18/19) shall stop when interlock signal
from PCJ system is received, indicating that vessel RLD -VSL-00007 or vessel RLD-VSL-00008 is at the low-
low level setpoint. [Section 7.3.4, BOD] (D.l1.4)

Basis Discussion: The PCJ system initiates an alarm and sends a trip signal to stop the RLD sample/transfer
pumps when vessel RLD-VSL-00007 or vessel RLD-VSL-00008 is at the low-low level setpoint. This stops the
transfer of effluents from the vessels in order to leave sufficient heel in the vessels for proper operation of PJMs.

Verification: Verification is expected to be achieved through the following:

Method By Plan Notes/Comments
Review the control logic design for incorporation of the RLD-

R ENG VSL-00007/8 low-low liquid level and RLD sample/transfer
pumps (RLD-PMP-000 18/19) interlock.
Perform operational test to verify that a low-low liquid level at

T SU/COM the required setpo int(s) from the vessel RLD-VSL-00007 or
vessel RLD-VSL-00008 stops the RLD sample/transfer pumps

_______ ________(RLD-PMP-000 18/19)

3.9.1.1.5 Low-Low Liquid Level Interlock - RLD-VSL-00002

Requirement: At the low-low liquid level setpoint for vessel RLD-VSL-00002, the PCJ system shall initiate an
alarm and send a trip signal to close the RLD-VSL-00002's transfer ejectors valves. [Section 7.3.4, BOD] (D. 1.4)

Basis Discussion: This control is necessary to ensure that there is sufficient heel in the vessel for proper operation
and to prevent loss of a pressure boundary

Verification: Verification is expected to be achieved through the following:

Verit. Ventf.
Method By Plan Notes/Comments

Review the control logic design for incorporation of RLD-VSL-

R ENG 00002 low-low liquid level alarm and trip signal to close
ejectors valves used to facilitate transfer of effluents from

_______ ________RLD-VSL-00002.

Perform operational test to verify that a low-low liquid level
T SU/COM signal, at the required setpoint, from RLD-VSL-00002 closes

ejector valves used to facilitate transfer of effluents from RLD-
_______ _________VSL-00002.

3.9.1.2 HLW-Radioactive Liquid Waste Disposal System Sumps

3.9.1.2.1 Sump Liquid Monitoring

Requirement: All sumps discharging to RLD vessels shall include liquid level sensing capability and interface
with PCi system to remotely monitor liquid in the sumps. [Section 16.4.1.3, BOD] (D.l1.2)
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Basis Discussion: Liquid level in the sumps is monitored to ensure that high liquid level or low liquid level in the
sumps is detected and action is taken to prevent adverse consequences to the RLD system and the HLW facility.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review of design for the interface capability to remotely
R ENG monitor the liquid within the sumps discharging to the RLD

_________ vessels (RLD-VSL-00007/8).______________

T SU/COM Verify the capability to remotely monitor liquid within the
_______________I sumps discharging to the RLD vessels (RLD-VSL-00007/8). ______________

3.9.1.2.2 High-High Liquid Level Alarm and Trip for Selected Sumps

Requirement: At the high-high level setpoint for selected sumps the PCi system shall initiate an alarm and send a
trip signal to close the valve that supplies PWD to the wash nozzles to rinse down the cell or cave liner where the
sump is located in. This requirement only applies to the following sumps: HSH-SUMP-00002, HSH-SUMP-
00003, HISH-SUMP-00005, HSH-SUMP-00007, HFP-SUMP-00002, HFP-SUMP-00005, HOP-SUMP-00003,
HOP-SUMP-00008, and HCP-SUMP-0000 1. [Section 7.3.4, 14.10.1.2, 14.10.1.3, 16.4.1.3, BOD] (D. 1.4)

Basis Discussion: The purpose of these actions is to prevent excessive liquid accumulation in the cells that the
sumps are located in.

Verification: Veri fication is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the control logic design for incorporation of sumps
R ENG high-high level alarms and trip signal to close the valves

supplying the PWD to the sumps.

Verify that upon receiving a high-high liquid level signal from
T SU/COM sumps listed above valves supplying PWrD to the sumps close

Iand an alarm is annunciated.

3.9.1.2.3 High Liquid Level Alarm and Trip for Selected Sumps

Requirement: At the high level setpoint for selected sumps the PCJ system shall initiate an alarm and send a trip
signal to close the valves that supply water/effluent directly to the sumps. This requirement only applies to sumps
HCP-SUMP-0000lI and RLD-SUMP-0000l1. [Section 7.3.4, 14.10.1.2, 14.10.1.3, 16.4.1.3, BOD] (D.l1.4)

Basis Discussion: The purpose of these actions is to prevent excessive liquid accumulation in the cells that the
sumps are located in.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the control logic design for incorporation of sumps
R ENG HCP-SUMP-0000 I and RLD-SUMP-0000 1 high level alarms
R ENG and trip signal to close the valves that supply water/effluent

directly to the sumps.

Perform operational test to verify that upon receiving a high
T SU/COM liquid level signal from the sumps listed above, (1) an alarm is

initiated, and (2) the valves that supply water/effluent directly
to the sumps close.

3.9.1.2.4 Low Liquid Level Alarm and Trip for Sumps

Requirement: At the low liquid level setpoint for all of the individual sumps the PCJ system shall initiate an
alarm and send a trip signal to close the valves used to facilitate transfer (by supplying air to the air diaphragm
pumps or high pressure steam ejectors). [Section 7.3.4, BOD] (D. 1.4)

Basis Discussion: The purpose of the actions is to prevent high temperature steam from being directed to the
vessels or manifolds (for sumps with ejectors) and to protect the sumps pumps (for sumps with pumps).

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the control logic design for incorporation of sumps
R ENG low level alarms and trip signal to close valves used to

facilitate transfer.

Perform operational test to verify that, upon receiving a low
T SU/COM liquid level signal from the sumps, valves used to facilitate

effluent transfer close.

3.9.1.3 HLW-Radioactive Liquid Waste Disposal System Pumps/Ejectors and Piping

3.9.1.3.1 Temperature Monitoring - HLW-RLD Manifold

Requirement: The HLW-RLD piping manifolds shall include temperature sensing capability and interface with
PCJ system to remotely monitor effluent temperature within the RLD manifolds. (D. 1.3)

Basis Discussion: The effluent temperature in the RLD piping manifold is monitored to detect when the effluent
being transfer to the RLD vessels is at a temperature that might damage the RLD equipment/components

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method y Plan Notes/Comments

R ENG Review of design for the interface capability to remotely
________ ________monitor the effluent temperature within the RLD manifolds.

T SU/COM Verify the capability to remotely monitor effluent temperature
________ ________within the RLD manifolds.
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3.9.1.3.2 High-High Temperature Alarm and Trip - HLW-RLD Manifold

Requirement: At the high-high temperature setpoint for manifolds, the PCJ system shall initiate an alarm and
send a trip signal to close the sump/vessel's transfer ejector valves that transfer to the RLD manifolds. [Sections
7.3.4, BOD] (D.1.4)

Basis Discussion: These actions prevent the ejectors transferring to the RLD manifolds from sending a significant
amount of high temperature steam into the headers and lines.

Verification: Verification is expected to be achieved through the following:

Verit. Verif.
Method By Plan Notes/Comments

Review the control logic design for incorporation of the
R ENG manifolds high-high temperature alarm and trip signal to close

the sumps/vessel's transfer ejector valves that transfer to the
RLD manifolds.
Perform operational test to verify that upon receiving a high-

T SU/COM high temperature signal from the RLD manifold (1) an alarm is
initiated and (2) the sump/vessel's transfer ejector valves that

__________transfer effluents to the RID manifolds close.

3.9.1.3.3 HLW-RLD Seal Loop Level Monitoring

Requirement: Seal loop on RLD Vessels (RLD-VSL-00007/8) overflow lines shall include liquid level sensing
capability and interface with PCJ system to remotely monitor liquid level in the seal loop. [Section 14. 10. 1, BO0D]
(D. 1.4)

Basis Discussion: The seal loop is equipped with level instrumentation to monitor the water level in the seal loop.
Water is added to the overflow seal loop to maintain the required seal if the level in the seal loop is too low.

Verification: Verification is expected to be achieved through the following:

Verit. Verif.
Method By Plan Notes/Comments

R ENG Review of design for the interface capability to remotely
_________monitor the liquid level within the HLW-RLD seal loops. ______________

T SU/COM Verify the capability to remotely monitor liquid level within the
________HLW-RLD overflow seal loop. _____________

3.9.2 Nuclear Safety, ALARA, Environmental and Other Regulatory Requirements

3.9.2.1 Leak Detection - Sumps

Requirement: The HLW-RLD system shall provide leak detection capable of detecting a leak of at least 0. 1
gallons per hour within 24 hours, due to the failure of the primary containment, the presence of any release of
dangerous waste, or accumulated liquid in the secondary containment system. [Sections 14.10.1.2, 14.10.1.3,
14.10.2. 1, BO0D] [Section 111.l0 .E.9, DWP WA7890008967] (D. 1.2)
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The following sumps are provided with leak detection capability as described in the WTP Dangerous Waste
Permit:

RLD-SUMP-0000 1, HDH-SUMP-0000 1, HDH-SUMP-00002, HDH-SUMP-00003, HFP-SUMP-00002, HFP-
SUMP-00005, HCP-SUMP-0000 1, HOP-SUMP-00003, HOP-SUMP-00008, HPH-SUMP-0000 1, HPH-SUMP-
00003, HPH-SUMP..00005, HSH-SUMP-00003, HSH-SUMP-00007, HSH-SUMP-00008, and HSH-SUMP-
00009.

Basis Discussion: The HLW-RLD provides leak detection capability to detect the presence of any release of
mixed or dangerous waste, or accumulated liquid in the secondary containment system, to indicate the need for
transfer until collected material is removed.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verit
Method By Plan Notes/Comments

A ENG Perform analysis to verify that sumps are capable of leak
A ENG ~~detection required.______________

Review the design to confirm that the sumps identified in the
R ENG basis discussion has liquid detection capability at the minimum

level or rate of rise in conformance with the analysis.

Verify the leak detection capability for sumps (discharging to
T SU/COM the RLD Vessels) as described in the WTP Dangerous Waste

_______________ Permit.

3.9.2.2 Autosampler/Pump Interlock - High Liquid Level

Requirement: The HLW-RLD sample/transfer pumps (RLD-PMP-000 18 and RLD-PMP-000 19) shall be
interlocked with the autosampler (ASX-SAMPLR-00028) to receive a pump stop signal from PPJ when liquid
level in the autosampler reaches a predetermined high-level setpoint. [Section 4.4.19.3, PDSA - HLW Facility]
(D.1. .4)

Basis Discussion: This SS interlock mitigates the consequences of an accident by stopping sample feed upon
detection increase of liquids inside the autosampler enclosure boundary. The interlocks are designed to ensure
that the RLD-VSL-00008 sample process operation is stopped to prevent the autosampler confinement boundary
from being over filled with sample liquid due to a sample feed or return line pipe break. Without the interlock
(liquid level indicators interlocked with the HLW-RLD pumps), the autosampler enclosure and drain could be
overwhelmed with sample liquid from RLD-VSL-00007 or RILD-VSL-00008 and breach the autosampler
enclosure, spilling into a C3 area. This situation could potentially result in "high" direct-radiation dose
consequences to the facility worker.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify inclusion of autosampler/pump liquid
R ENG level interlock, as required.
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Verif. Verif.
Method By Plan Notes/Comments

Verify that a high liquid level signal from the autosampler

T SU/COM (ASX-SAMPLR-00028) level instrumentation via PPJ stops the
HWLR-RLD sample/transfer pumps (RLD-PMP-000 18 and

______ ________RLD-PMP-000 19).

3.9.2.3 Autosampler/Pump Interlock - Flushing

Requirement: The HLW-RLD sample/transfer pumps (RLD-PMP-OOO 18 and RLD-PMP-OOO 19) shall be
interlocked with the autosampler (ASX-SAMPLR-00028) to receive a pump stop signal from PPJ when
associated valves are aligned for flushing activities prior to initiating the flushing activity. [Section 4.4.19.3,
PDSA - HLW Facility]

Basis Discussion: This SS interlock reduces the probability of direct radiation exposure to the facility worker by
ensuring that the sample process operations are stopped before flushing.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify inclusion of auto samp ler/pump flushing
R ENG interlock, as required.

Verify that the HLW-RLD sample/transfer pumps (RLD-PMP-
T SU/COM 000 18 and RLD-PMP-000 19) are prevented from running via
T SU/COM signal from PPJ when valve associated with the autosampler

________ ________(ASX-SAMPLR-00028) flushing are aligned for flushing. _____________

3.9.3 System Interface Requirements

3.9.3.1 Process Control System- Instruments

Requirement: Instruments connected to the PCJ shall not perform any active safety function. Instruments
connected to the PCJ may include and perform safety boundary and retention functions. RLD instruments shall
use standard commercially available instrumentation and communication protocols to interconnect to the PCJ.
Fieldbus or Modbus communication shall be used. [Section 9.4. 1, BOD]

Basis Discussion: The PCJ is used as the normal process control system. The PCi allows remote operator control
and monitoring of the RLD process (e.g., provision for process level, temperature, pressure, along with the ability
to control and monitor pumps, motors, and valves to operate the RLD).

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Verify that required specifications (related to PCJ interface) are
R ENG included in MRs used to procure instruments with no active

_______ _________safety functions.
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3.9.4 Other Technical, Specialty, Operations and Maintenance Requirements

3.9.4.1 Accessibility for Calibration, Testing, and Inspection

Requirement: HLW-RLD system shall provide the capability to access and perform remote (in cell) and direct
calibration (out cell) and periodic functional testing, and inspections of equipment and components during normal
operation. [Sections 6.7, 8.1.2, 9.12, 11.3.2.2, 12.6.3, BOD] [Section 9.1, 11.16, ORD] [Section 111.l10.C.5.c.iii,
DWP WA7890008967]

Basis Discussion: Personnel exposure while performing calibration, testing, or inspection should be ALARA.
[ALARA]

Verification: Verification is expected to be achieved through the following: ______________
Verif. Verif.

Method By Plan Notes/Comments
Review design for configuration that will facilitate access and

R EG performance of remote (in cell) and direct calibration (out May be documented in an
R NG cell), periodic functional testing, and inspections of assessment/evaluation.

________ ________equipment and c omponents during normal operation. _______________

3.9.4.2 Instrumentation Panels Location

Requirement: HLW-RLD instrumentation and detectors that require maintenance shall be located outside the C3
contaminated areas. However, transducer panels housing liquid level systems and associated 1/0, and pressure
transducers, shall be located in C3 classified areas as a precaution against back-contamination. [Section 11. 16,
ORD]

Basis Discussion: Locating instrumentation panels in C2 or lower classified areas increases the components
operating life and reduces operator exposure to highly contaminated areas.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to ensure that instrument panels (with the
R EG exception of transducer panels housing liquid and associated May be documented in an
R EG 1/0, and pressure transducer) for the HLW-RLD are located in assessment/evaluation.

C2 or lower classified areas.

3.10 Relevant Codes and Standards

3.10.1 Codes of Record

Table 3-6 below identifies relevant external codes and standards applicable to the HLW-RLD design. Use of the
Engineering, Procurement, and Construction (EPC) Code of Record, 24590-WTP-COR-MGT- 15-00001 is
typically invoked in the design process through the documents identified in Section 3.10.2. Beyond inclusion
here, no attempt is made in this document to extract individual design requirements from the Code of Record for
allocation to SSCs.
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In some cases, the expected means of verification may be established on the basis of tests or other criteria required
by the codes and standards. This does not necessarily include verification or testing more appropriately defined in
the procurement of individual sub-systems or components, or verification or testing that is a routine activity
defined by specifications and/or procedures used by construction and startup.
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Table 3-6 HLW-Radioactive Liquid Waste Disposal System Applicable Codes and Standards

Implementing Codes and Standards:
[24590-WTP-COR-MGT-15-0000l, Rev 0, Engineering, Procurement, and Construction (EPC) Code of Record]

API STD-6 10, Centrifugal Pumps for Petroleum, Heavy Duty Chemical, and Gas Service
API STD-620, Design and Construction of Large, Welded, Low-Pressure Storage Tanks
AWS DI1. 1/D 1. 1M, Structural Welding Code - Steel

AWS D1.6, Structural Welding Code - Stainless Steel

WAC 173-303, Washington Administrative Code - Dangerous Waste Regulations
ANSI/AISC N690-1994, Specification for the Design, Fabrication, and Erection of Steel Safety-Related Structures for
Nuclear Facilities2

ANSI/ANS 58.8-1994, Time Response Design Criteria for Safety-Related Operator Actions2

ANSI/ANS 58.9-198 1, Single Failure Criteria for Light Water Reactor Safety-Related Fluid Systems2

ANSI/ISA-67.04.01-2006, Setpoints for Nuclear Safety-Related Instrumentation, as tailored in Appendix C of the SRD 2

ASMIE B31.3-1996, Process Piping, as tailored in Appendix C of the SRD 2

ASME Section VIII, Divisions I & 2, Boiler and Pressure Vessel Codes, Rules for Construction of Pressure Vessels, as
tailored in Appendix L of the SRD' 2

DOE-STD-1020-94 (Change 1 1996), Natural Phenomena Hazards Design and Evaluation Criteria for Department of
Energy Facilities2

IEEE 323-1983, Qualifying Class JE Equipment for Nuclear Power Generating Stations, as tailored in Appendix C of the
SRD2

IEEE 338-1987, Criteria for Periodic Surveillance Testing of Nuclear Power Generating Station Safety Systems, as
tailored in Appendix C of the SRD 2

IEEE 344-1987 (RI 993), Recommended Practice for Seismic Qualification of Class JE Equipment for Nuclear Power
Generating Stations, as tailored in Appendix C of the SRD 2

IEEE 3 79-1994, Standard Application of the Single Failure Criterion to Nuclear Power Generating Station Safety
Systems, as tailored in Appendix C of the SRD 2

IEEE 384-1992, Standard Criteriafor Independence of Class JE Equipment and Circuits, as tailored in Appendix C of the
SpjD2

IEEE 497-2002, Standard Criteria for Accident Monitoring Instrumentation for Nuclear Power Generating Stations as
tailored in Appendix C of the SRD 2

IEEE 1023-1988, IEEE Guide for the Application of Human Factors Engineering to Systems, Equipment, and Facilities of
Nuclear Power Generating Stations2

ISA-S84.01-96, Application of Safety Instrumented Systems for the Process Industries2

NFPA 70-I1999, National Electrical Code'

NFPA 69-2002, Standard on Explosion Prevention Systems, as tailored in Appendix C of the SRD 2

NFPA 801-2003, Standard for Fire Protection for Facilities Handling Radioactive Materials, as tailored in Appendix C of
the SRD2

UBC 1997, Uniform Building Code, as tailored in Appendix C of the SRD1 2

' The HLW-PDSA specifies that design of selected portions of the HLW-RLD system per this code or standard
is a credited design feature to help ensure the robustness of the design in support of the nuclear safety hazards
analysis and selection of controls.
2 Thscode or standard from the SRD applies to components of the HLW-RLD sy'stem that have a
safety function
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3.10.2 WTP Design Criteria, Design Guides, and General Specifications

This section identifies relevant discipline design criteria, guides, and general specifications applicable to the
HLW-RLD. Use of these documents to develop the detailed design of SSCs is governed by engineering
procedures. The majority of requirements contained within these documents is derived from external codes and
standards or are specified methods and approaches to achieve standardization and consistency of design. Beyond
inclusion here, no attempt is made in this document to extract individual design requirements from these
documents for tracing and verification, or to define how direction provided by these documents is applicable and
allocated (or not) to individual SSCs.

Table 3-7 WTP Design Criteria, Guides, and General Specifications Applicable to HLW-RLD

Document Number Title

Desien Criteria Documents:

24590-WTP-DC-M-06-00 I Mechanical Systems Design Criteria

24590-WTP-DC-E-01-001 Electrical Design Criteria

24590-WTP-DC-E-06-002 Design Criteria for Independence of Safety Equipment and Circuits

Design Criteria for Environmental and Natural Phenomena Hazard Qualification of
24590-WTP-DC-ENG-06-00 I Structures Systems and Components

24590-WTP-DC-PS-0 1-00 1 Pipe Stress Design Criteria Including "Pipe Stress Criteria" and "Span Method Criteria"

24590-WTP-DC-PS-0 1-002 Pipe Support Design Criteria

24590-WTP-DC-PS-03-001 Jumper Stress Design Criteria

24590-WTP-DC-ST-04-00 1 Seismic Analysis and Design Criteria

Desien Guides:

24590-WTP-GPG-ENG-004 Design Guide Pipe Stress, Pipe Layout, and Support Spacing

24590-WTP-GPG-ENG-005 Engineering Design Guide for Pipe Support

24590-WTP-GPG-ENG-033 Evaluation for Seismic Interaction Effects

24590-WTP-GPG-ENG-086 Equipment Environmental Qualification

24590-WTP-GPG-ENG-0094 Pipe Design Work Process

24590-WTP-GPG-ENG-0099 Design Verification of Plant Design Deliverables

24590-WTP-GPG-ENG-0 103 Equipment Seismic Qualification

24590-WTP-GPG-ENG-0 109 Accessibility Review of Equipment and Components

24590-WTP-GPG-ENG-01 18 Piping Component Stock Codes

24590-WTP-GPG-ENG-0 119 Isometric Drawings Production

24590-WTP-GPG-ENG-0 123 Disposition of Hard to Reach Spools

24590-WTP-GPG-ENG-0 127 Processing Engineering Calculations

24590-WTP-GPG-ENG-0 129 Waste Acceptance Impacting Determination

24590-WTP-GPG-ENG-0 1 30 Waste Acceptance Impacting Item Qualification Plan

24590-WTP-GPG-ENG-0 141 WTP Radiation Damage Thresholds for Non-Metallic Materials

24590-WTP-GPG-ENG-0 144 Piping Interface with Flexible Equipment-Stress Analysis Design Guide
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Table 3-7 WTP Design Criteria, Guides, and General Specifications Applicable to HLW-RLD
Document Number Title

24590-WTP-GPG-ENG-0 145 SC-IIIE Piping - Stress Analysis Design Guide

24590-WTP-GPG-ENG-0 146 Piping Coating System Selection Guide
245 90-WTP-GPG-ENG-0 150 Plant Design/Mechanical Systems Equipment Interfaces: Terminal End Equipment
245 90-WTP-GPG-ENG-0 15 3 Safety Instrumentation - Independent Protection Layer Identification
24590-WTP-GPG-ENG-0 159 Single Failure Analysis Process for Mechanical, HVAC, and Control Systems
24590-WTP-GPG-ENG-0 161 Technical Requirements Management

24590-WTP-GPG-ENG-0 165 Pipe Stress and Supports Confirmation

24590-WTP-GPG-J-005 Control Systems Interfaces

24590-WTP-GPG-J-0 14 Control Systems Design Process Guide

24590-WTP-GPG-J-O 15 Safety Instrumented System Implementation

24590-WTP-GPG-J-016 Control Valve Sizing

24590-WTP-GPG-J-0 17 WTP Seismic Category Application to C&I Systems

24590-WTP-GPG-J-0057 Setpoint Calculations

24590-WTP-GPG-M-002 Hydraulic Seals

24590-WTP-GPG-M-005 Ejectors (Jet Pumps) for Liquid Slurry Pumping

24590-WTP-GPG-M-009 Jet Pumps (Ejectors) for Vacuum Generation

24590-WTP-GPG-M-0 I I Pipe Sizing for Compressible Flow

24590-WTP-GPG-M-0 12 Pump Net Positive Suction Head

24590-WTP-GPG-M-0 13 Plant Wash System Design

24590-WTP-GPG-M-0 17 Design Parameters & Test Pressures for Equipment & Piping
24590-WTP-GPG-M-0 19 Vessel Sizing

24590-WTP-GPG-M-022 Liquid and Vapor Line Sizing By Formula

24590-WTP-GPG-M-023 Other Losses in Piping Systems

24590-WTP-GPG-M-027 Recommended Slopes for Piping Systems

24590-WTP-GPG-M-028 Vent, Drain, and Root Valve Sizing and Selection for Piping Systems
24590-WTP-GPG-M-032 Vessel Overflow and Gravity Line Sizing

Determining Quality Level and Seismic Category Classification of Sub-Components,
24590- WTP-GPG-M-036 Assemblies, Sub-Assemblies, and Parts

24590-WTP-GPG-M-047 Preparation of Corrosion Evaluations

24590-WTP-GPG-M-050 Pressure Vessel and Heat Exchanger Design

24590-WTP-GPG-M-052 Specifying Design Cycles for Equipment and Piping

24590-WTP-GPG-M-0058 Minimum Flow Velocity for Slurry Lines
24590-WTP-GPG-M-0059 Avoiding Chemical Line Plugging - Plant Design Considerations
24590-WTP-GPG-M-006 I Vessel Structural Analysis and ASME Section VIII Evaluation
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Table 3-7 WTP Design Criteria, Guides, and General Specifications Applicable to HLW-RLD

Document Number Title

24590-WTP-GPG-P-0003 Jumper Design Guide

24590-WTP-GPG-PR-004 Preparation of Process Corrosion Data Sheets

24590-WTP-GPG-PL-002 Plant Design Material Control Guide

24590-WTP-GPG-SRAD-O1I Design Guide for ALARA

Specifications:

Engineering Specification for Structural Design Loads for Seismic Category III & IV
24590-WTP-3P5-FBO I -TOOO I Equipment and Tanks
24590-WTP-3P-GOOO-TOO 15 Engineering Specification for Environmental Qualification of Mechanical Equipment

24590-WTP-3P5-JQOO-T0004 Engineering Specification for Management of Supplier Software

Engineering Specification for Environmental Qualification of Control and Electrical
24590-WTP-3PS-JQO6-T0005 Systems and Components

24590-WTP-3P-JQ7-TOOO I Engineering Specification for Instrumentation for Package Systems

24590-WTP-3PS-MCEO-T0002 Engineering Specification For Process Ejector/Eductor

Engineering Specification for General Centrifugal Pumps to Meet Requirements of
24590-WTP-3PS-MPCO-T0002 ASME B73.lIM-2001 and ASME B73.2M-2003 for Commercial (CM) Components

Engineering Specification for Sealless Centrifugal Pumps to Meet Requirements of API
24590-WTP-3PS-MPCO-T0003 Standard 685, First Edition, for Quality Level Q
24590-WTP-3P-MPPD-TOOO I Engineering Specification for Air-operated Diaphragm Pumps

24590-WTP-3PS-MUMI-T0002 Engineering Specification for Low Voltage Induction Motors

Engineering Specification for Welding of Pressure Vessels, Heat Exchangers and
24590-WTP-3P-MVB2-TOOO I Boilers

24590-WTP-3P-MVOO-TOOO1I Engineering Specification for Pressure Vessel Design and Fabrication

24590-WTP-3P5-MVOO-T0002 Engineering Specification for Seismic Qualification Criteria for Pressure Vessels

24590-WTP-3P5-MVOO-T0003 Engineering Specification for Pressure Vessel Fatigue Analysis

24590-WTP-3P-SSOO-TOOO I Engineering Specification for Welding of Structural Carbon Steel

Engineering Specification for Welding of Structural Stainless Steel and Welding of
24590-WTP-3P5-SSOO-T0002 Structural Carbon Steel to Structural Stainless Steel

Engineering Specification for Positive Material Identification (PMI) for Shop
24590-WTP-3P5-GOOO-T0002 Fabrication.

4 System Description

This section summarizes design output information, describing the current design and the operational and
maintenance aspects of the system. The information provided below does not contain design requirements and
should not be used as design input. The description of the current design contained in this section may not fully
align with design requirements. This is acceptable within the context of this document. Areas of misalignment
are to be resolved through appropriate mechanisms and the SDD updated to reflect changes made to the design.
Changes to the descriptive text will be made following the changes to the lower tiered engineering documents.
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The HLW-RLD system receives effluents from the HLW melter offgas treatment process system (HOP), the
HLW canister decontamination handling system (HDH), the HLW melter cave support handling system (HSH),
off-spec streams from the HLW nonradioactive liquid waste disposal system (NLD), radioactively contaminated
blowdown from the plant cooling water system (PCW), sample line flushes from the autosampling (ASX) system,
and periodic plant and vessel washes within the HLW Facility. Various operations such as neutralization, mixing,
and sampling of the effluent are performed by the system as required. The effluents are collected in various
sumps throughout the HLW Facility, and periodically transferred to the PT Facility's plant wash and disposal
system (PWD), where the waste is recycled into the process or transferred to the Liquid Effluent Retention
Facility/Effluent Treatment Facility (LERF/ETF) for final treatment and disposal.

The HLW-RLD system includes vessels, piping, pumps, ejectors and instrumentation. The vessels include the
acidic waste vessel (RLD-VSL-00007), the plant wash and drains vessel (RLD-VSL-00008), and the offgas drains
collection vessel (RLD-VSL-00002). The major components (i.e., RLD vessels) of the HLW-RLD system are
located in the wet process cell (black cell), room H-BO 14.

4.1 Configuration Information

4.1.1 Description of System, Subsystems, and Major Components

The HLW-RLD system receives, stores, and transfers effluents from various sources in the HLW Facility. The
major effluent contributors during normal operations are:

" The acidic waste vessel (RLD-VSL-00007) is designed to collect effluents from the SBS (HOP-SCB-
0000 1/2), the SBS condensate receiver vessels (HOP-VSL-00903/4), the waste neutralization vessel
(HDH-VSL-00003), the decontamination tank for melter cave 1 and melter cave 2 (HSH-TK-0000 1 and
HSH-TK-00002), sampler return (ASX-SMPLR-00028), PWD rack drains (PWD-RK-00032), and
transfers from the plant wash and drains vessel (RLD-VSL-00008).

" The plant wash and drains vessel (RLD-VSL-00008) is designed to collect effluents from C3/C5 area
sumps, the SBS (HOP-SCB-0000l/2) (backup to RLD-VSL-00007), the waste neutralization vessel
(HDH-VSL-00003) (backup to RLD-VSL-00007), the HSH (HSH-TK-0000l/2), off-spec effluent from
NLD-TK-00006, C3 workshop area decontamination booth and glove box drains, PWD rack drains,
suspect active effluent from the plant cooling water system (PCW), transfers from the acidic waste vessel
(RLD-VSL-00007), and the emptying ejectors of HFP-VSL-0000l/2/5/6. Use of HFP vessel emptvin
ejectors is restricted to decommission inz of vessel or facility.

* The offgas drains collection vessel (RLD-VSL-00002) receives condensate from the low points in the
main offgas ducts downstream of the high efficiency mist eliminators (HEMEs) (HOP-HEME-0000 l A/B
and HOP-HEME-OOO2AIB); condensate from the low points in the main pulse jet ventilation system
(PJV) header; and plant wash from PWD-RK-00032 for level makeup to assure a hydraulic seal.
Collected effluents are transferred to the plant wash and drains vessel (RLD-VSL-00008) or the acidic
waste vessel (RLD-VSL-00007).

The effluents stored in RLD-VSL-00007/8 are transferred by centrifugal pumps (RLD-PMP-000 18 or RLD-PMP-
000 19) to the pretreatment HLW effluent transfer vessel (PWD-VSL-00043) or the pretreatment ultimate
overflow vessel (PWD-VSL-00033); both vessels are located in the Pretreatment Facility. The contents in RLD-
VSL-00007/8 may be sampled prior to being transferred to the Pretreatment Facility.
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4.1.1.1 Acidic Waste Vessel (RLD-VSL-00007)

The acidic waste vessel (RLD-VSL-00007) is designed to collect effluents from the SBS (HOP-SCB-000l /2),
the SBS condensate receiver vessels (HOP-VSL-00903/4), the waste neutralization vessel (HDH-VSL-00003),
and the decontamination tanks for melter cave I and melter cave 2 (HSH-TK-000l /2).

Normally, transfers from the acidic waste vessel (RLD-VSL-00007) are to the pretreatment HLW effluent transfer
vessel (PWD-VSL-00043). If vessel PWD-VSL-00043 is full, then the contents of RLD-VSL-00007 are routed to
the pretreatment ultimate overflow vessel (PWD-VSL-00033).

The acidic waste vessel has an inside diameter of 13 feet and a tangent (shell) height of 15.5 feet; it is constructed
of AL-6XN (6-moly) stainless steel, and is located on the south side of the wet process cell (TPC). The
maximum operating volume of the vessel is 15,321 gallons and the total volume of the vessel is 18,051 gallons.
The vessel design and construction is in accordance with ASME Boiler and Pressure Vessel Code, Section VIII,
Division I. The vessel is fitted with pressure, level, and temperature instruments. The level instruments are used
to maintain the vessel level within the acceptable operating range, and include permissives and interlocks to
preclude effluent transfer to and from the vessel when the level is outside of the normal operating range.

In the unlikely event of an overflow, vessel RLD-VSL-00007 overflows to the WPC sump (HCP-SUMP-0000 1).
Vessel RLD-VSL-00008 also overflows to HCP-SUMP-0000 1. The overflow lines from both vessels (R-LD-
VSL-00007/8) are hard piped from the vessels where they are joined into a common overflow line down into
HCP-SUMP-0000 1; a seal loop is included in the overflow l ine to prevent WPC air from entering the vessels and
to prevent escape of vapors, fumes, or other emissions. The seal loop is equipped with level instrumentation and
receives DIW makeup water via a PWD connection, to ensure a column of water in the line. This column
prevents WPC air from entering the vessel and eventually adding to the HOP system load. In addition, the vessels
overflow lines provide a secondary function to prevent vessel pressurization upon blockage of the PVV system.

Vessel RLD-VSL-00007 is equipped with four pulse jet mixers (PJM) (RLD-PJM-00005, RLD-PJM-00006,
RLD-PJM-00007 and RLD-PJM-00008); the PJMs provide mixing during normal operations, when there is
sufficient liquid present in the vessel.

The vessel is also equipped with a wash ring to provide plant wash water with capability to add nitric acid.
Connection for nitric acid requires the installation of a removable spool piece; a blind flange is installed during
normal operations. The wash ring may also be used to add sodium hydroxide from the SHR system for pH
control.

4.1.1.2 Plant Wash and Drains Vessel (RLD-VSL-00008)

The plant wash and drains vessel (RLD-VSL-00008) is designed to collect effluents from C3/C5 area sumps, the
SBS (HOP-SCB-00001/2), the waste neutralization vessel (HDH-VSL-00003), the decontamination tank for
melter cave 1 and melter cave 2 (HSH-TK-00001/2), off-spec effluent from NLD-TK-00006, decontamination
booth/glove box drain, PWVD rack drains, and suspect active effluent from PCW.

During decontamination and decommissioning activities, the HFP steam ejectors located in HFP-VSL-
0000 1/2/5/6 may be used to transfer the HFP-VSL-00001/2/5/6 contents to RLD-VSL-00008. Steam supply to
the HFP-VSL-00001/2/5/6 ejectors is isolated during normal operations with a welded cap to prevent transfer of
undiluted waste from the vessels to RLD-VSL-00008. Connection of the steam supply also requires the
fabrication and installation of a spool piece.

The plant wash and drains vessel has an inside diameter of 13 feet and a tangent (shell) height of 15.5 feet; it is
constructed of AL-6XN (6-moly) stainless steel, and is located on the south side of the WPC. The vessel design
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and construction is in accordance with ASME Boiler and Pressure Vessel Code, Section VIII, Division I. The
maximum operating volume of the vessel is 15,321 gallons and the total volume of the vessel is 18,051 gallons.
The vessel is also fitted with pressure, level, and temperature instruments. The level instruments are used to
maintain the vessel level within the acceptable operating range, and include permissives and interlocks to preclude
effluent transfer to and from the vessel when the level is outside of the normal operating range.

In the unlikely event of an overflow, vessel RLD-VSL-00008 overflows to the WPC sump (HCP-SUMP-00001).
Vessel RLD-VSL-00007 also overflows to HCP-SUMP-0000l. The overflow lines from both vessels (RLD-
VSL-00007/8) are hard piped from the vessels to a tie where they are joined into a common overflow line down
into HCP-SUMP-0000l; a seal loop is included in the overflow line to prevent WPC air from entering the vessels
and to prevent escape of vapors, fumes, or other emissions. The seal loop is equipped with level instrumentation
and a PWD make-up water connection to ensure a column of water in the line. This column prevents WPC air
from entering the vessel and eventually adding to the HOP system load. In addition, the vessel overflow lines
provide a secondary function to prevent vessel pressurization upon blockage of the PVV system.

Vessel RLD-VSL-00008 is equipped with four PJMs (RLD-PJM-0000 I, RLD-PJM-00002, RLD-PJM-00003 and
RLD-PJM-00004); the PJMs provide mixing during normal operations, when there is sufficient liquid present in
the vessel.

The vessel is also equipped with a wash ring to provide plant wash water with capability to add nitric acid.
Connection for nitric acid requires the installation of a removable spool piece; a blind flange is installed during
normnal operations.

Spilled/leaked liquids and cleanup decontamination waste from in-cell/cave liners, walls, equipment, and controls
are collected in HLW sumps and sent to RLD-VSL-00008, where the contents can be sampled and transferred to
the PT Facility for further processing.

4.1.1.3 Offgas Drains Collection Vessel (RLD-VSL-00002)

The offgas drains collection vessel (RLD-VSL-00002) is designed to receive condensate from the low points in
the main offgas ducts downstream of the HEMEs (HOP-HEME-OOO1IA/B and HOP-HEME-00002A/B);
condensate from the low points in the main PJV header; and plant wash for level makeup to assure a hydraulic
seal. RLD-VSL-00002 contents may be transferred to either RLD-VSL-00007 or RLD-VSL-00008.

The vessel is equipped with a wash ring to provide plant wash water with capability to add nitric acid.
Connection for nitric acid requires the installation of a removable spool piece; a blind flange is installed during
normal operations. The wash ring may also be used to add sodium hydroxide from the SHR system for pH
control.

Drain lines discharging into RLD-VSL-00002 must be dipped below the liquid level in the vessel to maintain a
static water column in the drain line that balances the pressure differential between the offgas drains collection
vessel and the offgas systems to provide a hydraulic seal and to prevent the spread of contamination. In order to
ensure the drain lines remain below the liquid level, makeup water from the plant wash system can be added to
the vessel, via the wash ring, to compensate for evaporation when condensation occurring in the offgas system is
not sufficient to keep up with the evaporation rate.

The offgas drains collection vessel has an inside diameter of 3.5 feet and a tangent (shell) height of 4 feet, is
constructed of 316 stainless steel, and is located on the north side of the WPC. The maximum operating volume
of the vessel is 260 gallons and the total volume of the vessel is 334 gallons.
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The vessel is fitted with pressure, level, and temperature instruments. The level indicator is used to maintain the
vessel level within the acceptable operating range. A high-high level interlock ensures PWD rack demin water
makeup valve is closed upon high-high level detection, to reduce the likelihood of vessel overflow.

In the unlikely event of an overflow, the offgas drains collection vessel overflows to RLD-SUMP-0000 I. The
sump is then emptied into RLD-VSL-00008 via steam ejector RLD-EJCTR-00052A/B. In addition, the vessel
overflow line provides a secondary function to prevent vessel pressurization upon blockage of the PVV system.

Note: During RLD re-design Phase 11, the discharge of one of the steam ejectors will be routed to RLD-
VSL-00007 rather than both discharging to RLD-VSL-00008. This description will be updated following
revision of 24590-HLW-M6-RLD-00014.

The offgas drains collection vessel contents are transferred by steam ejector RLD-EJCTR-00020A to RLD-VSL-
00008 or by RLD-EJCTR-0020B to RLD-VSL-00007. The contents of the offgas drains collection vessel are
sampled as part of the plant wash and drains vessel contents, or the acidic waste vessel RLD-VSL-00007 contents,
before being transferred to vessels PWD-VSL-00043 or PWTD-VSL-00033.

4.1.1.4 Breakpots

Breakpots are utilized throughout the RLD system so that the effluent being transferred is gravity drained instead
of pumped in order to simplify the equipment used.

Note: At the time of issuance of this revision, the use of breakpots in the HLW-RLD system is being re-
evaluated and will result in their re-purposing and relocation. Detailed description of breakpots will be
included in a future revision of this SDD.

4.1.1.5 Transfer Pumps

The HLW-RLD transfer pumps (RLD-PMP-000 18 and RLD-PMP-000 19) are centrifugal pumps used to transfer
effluents from RLD-VSL-00007 and RLD-VSL-00008 to vessels PWD-VSL-00033 or PWD-VSL-00043, which
are located in the Pretreatment Facility. Each transfer pump has sufficient capacity to ensure the HLW-RLD
system can support daily glass production. The RLD transfer pumps also deliver samples from RLD-VSL-00007
and RLD-VSL-00008 to autosampler ASX-SMPLR-00028 for characterization of the effluents that are transferred
to the Pretreatment Facility. The transfer pumps are located in individual bulges that are outside and adjacent to
the WPC; the bulges provide shielding and confinement but are also accessible to support
maintenance/replacement activities. RLD-PMP-000 18 is located in RLD-BULGE-00008 and RLD-PMP-000 19
is located in RLD-BULGE-00009.

In addition to transfers between RLD-VSL-00007/8 and PWD-VSL-00033/43 and delivering samples to ASX-
SMPLR-00028, the transfer pumps are designed to support the following:

* RLD-VSL-00007/8 recirculation (optional feature)
* RED system flush using DIW pumps in series and aligned to the suction of RLD-PMP-000 18/19
* Transfers between RLD-VSL-00007 and RLD-VSL-00008

4.1.1.6 Steam Ejectors

Steam ejectors are used throughout the RLD system for transfers from vessels and sumps in order to minimize
maintenance. The steam ejectors use high-pressure steam from the high pressure steam system (HPS) to operate.
Steam ejectors are used to transfer the effluents from the offgas drains collection vessel (RLD-VSL-00002). They
are also used in various RLD sumps throughout the areas that have minimal or no maintenance capability (i.e., C5
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areas). Steam ejector drive lines are purged with instrument air before and after each transfer to prevent steam
collapse causing reverse flow of the contents of a sump into the steam supply line, and to facilitate removal of
condensate from the lines. Ejectors from HFP are used only during decontamination and decommissioning, as
discussed in Section 4.1.1.2.

Some of the steam ejectors include jumper connections. Jumpers are removable and were used when needed to
prevent interferences with other facility features.

4.1.1.7 Diaphragm Pumps

Diaphragm pumps are used in the C2 and C3 area sumps for transfers to the plant wash and drains vessel (RLD-
VSL-00008). The diaphragm pumps use instrument air from the instrument air system (ISA) to operate.
Diaphragm pumps are only used in accessible areas (C2/C3) because they require regular maintenance. The sump
transfer pumps will need to be periodically maintained to ensure they are working adequately.

4.1.1.8 Sumps

Various sumps throughout the HLW Facility (summarized in Table 4-i below) collect cell washes, spills/leaks,
and decontamination waste from in-cell/cave liners, walls, equipment and controls and then discharge their
contents into the plant wash and drains vessel (RLD-VSL-00008). Discharges from the vessels are routed to the
plant wash and drains vessel by either a steam ejector (Section 4.1.1.6) or a diaphragm pump (Section 4.1.1.7).
Some of the HSH sumps (HSH-SUMP-00003/7/8/9) contain removable baskets in them to prevent oversize
material from entering the RLD system. These baskets can be removed via a remotely operated manipulator.
Selected sumps contain level indicators that have the capability to detect spill/leak rates into the sumps of at least
0. 1 gallons per hour in order to alert operators so that the spill/leak can be removed within 24 hours (see Section
4.1.6.1.2.2).

Table 4-1 HLW Facility Sumps Discharging to RLD

Sump Location Room Dimensions Size
HDH-SUMP-00001 Canister Rinse Tunnel H-B039B TBD TBD
HDH-SUMP-00002 Canister Rinse Trolley Maintenance Room H-B039A TBD TBD
HDH-SUMP-00003 Canister Decon Cave H-B035 TBD TBD
HDH-SUMP-00004 Canister Decon Cave Crane Maintenance Room H-03 13A TBD TBD
HEH-SUMP-00001 Canister Storage Crane Maintenance Room H-0313B TBD TBD
HFH-SUMP-00001 Filter Cave Crane Maintenance Room H-0201 TBD TBD
HMH-SUMP-00001 Melter 1 Cave C2/C3 Air Lock H-Oi I 6A TBD TBD
HMH-SUMP-00002 Melter 1 Cave C3/C5 Air Lock H-01 16B TBD TBD
HMH-SUMP-00003 Melter 2 Cave C3/C5 Air Lock H-0105B TBD TBD
HMH-SUMP-00004 Melter 2 Cave C2/C3 Air Lock H-0 I 05A TBD TBD
HOP-SUMP-00002 Offgas Absorber Room H-BOO IB TBD TBD
HPH-SUMP-00001 Canister Handling Cave H-O0 13")6 TBD TBD
HPH-SUMP-00002 Canister Handling Crane Decontamination H-0329 TBD TBD
HPH-SUMNP-00005 Canister Handling Cave H-0 136 TBD TBD
HRH-SUMP-0000 1 Canister Import Tunnel H-B045 TBD TBD
HSH-SUMP-00001 Melter 1 Crane Maintenance Room H-0309 TBD TBD
HSH-SUMP-00002 Melter I Crane Decontamination Room H-03 10 TBD TBD
HSH-SUMP-00005 Melter 2 Crane Decontamination Room H-0304 TBD TBD
HSH-SUMP-00006 Melter 2 Crane Maintenance Room H-0303 TBD TBD
HSHI-SUMP-00008 Melter I Cave Equipment Decontamination Pit H-03 I OA TBD TBD
HSH-SUMP-00009 Melter 2 Cave Equipment Decontamination Pit H-0304A TBD TBD
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Sump Location Room Dimensions Size
RLD-SUMP-OOO001 Wet Process Cell H-B014 TBD TBD
RWH-SUMP-0000 1 Drum Tunnel H-B015 TBD TBD
RWH-SUMP-00002 Drum Decon Room H-0 I26B TBD TBD
RWH-SUMP-00003 Drum Crane Maintenance Room H-0 126A TBD TI3D
R)WH-SUMP-00004 Drum Trolley Maintenance Room H-B029A TBD TBD
RWH-SUMP-00005 Drum Tunnel H-B015 TBD TBD
RWvH-SUMP-00006 Drum Tunnel H-B0 15 TBD TBD
RWH-SUMP-00007 1  Drum Cask Room H-B028 TBD TBD
RWH-SUMP-00008 Drum Cask Tunnel H-B028A TBD TBD
Notes:

1. RVI--SUMP-00007 is not provided with an emptying ejector or diaphragm pump. This sump does not receive accidental or planned releases of
liquid.

4.1.1.9 Pulse Jet Mixer

The HLW-RLD system utilizes pulse jet mixers (PJMs) to provide mixing in RLD-VSL-00007 and RLD-VSL-
00008. PJMs have been chosen as the means for tank/vessel mixing because there are no moving parts and their
design life is 40 years. They are constructed of AL-6XN for corrosion resistance.

PJMs are built around the principle of using air to move radioactive liquids and sludges. Due to the absence of
moving parts and simplification of equipment, PJMs are virtually maintenance-free. Maintenance is required on
the valves and instrumentation that deliver the air to the PJMs; however, this equipment is located in areas
accessible for maintenance/repair.

Four PJMs are located in both the acidic waste vessel and the plant wash and drains vessels (RLD-VSL-00007/8).
The PJMs are evenly spaced on a 2/3 radius around the vessel. The jet pump pairs for the PJMs are located above
the vessel in the wet process cell and the PJM controllers are located outside the wet process cell in the RLD racks
for service. Effluent is drawn into a pulse tube, and then pressurized air forces it back into the vessel through a 4-
inch nozzle. The motion of the liquid into and out of the pulse tube provides the agitation. The pressurized air is
exhausted air to the PJV system prior to its release to the environment.

Connections from the DIW system are provided for flushing the air link lines (pipe running from the JPP to the
PJM) in order to keep them from being clogged, and to sweep radioactive contamination from the lines.

4.1.1.10 Headers, Manifolds, and Pipelines

There are several headers in the RLD system, which convey discharges from HLW sump diaphragm pump and
ejector to the plant wash and drains vessel (RLD-VSL-00008) or the acidic waste vessel (RLD-VSL-00007).
After a leak, spill, or wash down, liquid drains towards a sump from where it is transferred to RLD-VSL-00007 or
RLD-VSL-00008 by a sump ejector or sump diaphragm pump via a header. In addition, the sump transfer
headers are connected to plant wash discharges in order to facilitate flushing of the header after use. Nitric acid
may be added to the stream in order to assist the cleaning and flushing of the header, which is designed to be self-
draining with no pockets.

Piping is designed to be self-draining without pockets or free-draining (with low point drains). Air and
demineralized water lines valves are located on the service racks in order to facilitate testing of isolated portions
of the RLD system.

Overflow lines are designed to prevent pressurization of the vessels and manifolds.
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Floor drains/catch areas and hard piping (instead of sumps and sump transfer ejectors/pumps) are utilized to
transport effluent leaks, spills, or wash down liquids to a sump in cases where there is no space for a sump, or to
increase the minimum liquid leak detection rate to an acceptable value.

Piping manifolds are utilized to convey effluent transfers from various sources (e.g., sumps, HSH tanks) to the
plant wash and drains vessel or the acidic waste vessel. Effluents are delivered to the manifolds from which they
gravity drain into R-LD-VSL-00008 or RLD-VSL-00007. Piping manifolds that receive effluents from steam
ejectors are fitted with temperature elements that detect when a steam ejector is running without a pumped liquid;
the associated temperature indicators are interlocked to shut off the transfer ejectors in order to protect the piping
from the elevated temperatures.

4.1.2 Boundaries and Interfaces

RESERVED

4.1.3 Physical Layout and Location

Refer to: 24590-HL W-PJ-PO] T-00001, HL W Vitrification Building General Arrangement Plan at
Elevation -21 '0 "; 24590-HL W-PJ-POJ T-00008, HLW Vitrification Building General Arrangement Sections A-A
B-B & C-C; and 24590-HL W-P1-P23T-00009, HLW Vitrification Building Equipment Location Plan El. -21 '0"
Area 9.

The primary HLW RLD equipment is located at the following elevation and rooms within the HLW Vitrification
Building.

Tag Number Elevation Room
RLD-VSL-00007 EL - 21' 0" H-BO 14
RLD-VSL-00008 EL - 21' 0" H-BO 14
RLD-VSL-00002 EL - 21' 0" H-B014
RLD-PMP-000 18 EL - 21' 0" RLD-BULGE-00008
RLD-PMP-000 19 EL - 21' 0" RLD-BULGE-00009
RLD-BRKPT-00004 TBD TBD
RLD-BRKPT-00007 TBD TBD
RLD-BRKPT-00009 TBD TBD

4.1.4 Principles of Operation

Refer to: 24590-HL W-M5- Vi7T-0000 7001, Process Flow Diagram HL W Vitrification Liquid Waste Effluent
(System RLD) (Sheet 1); and 24590-HL W-M5- Vi7T-0000 7002, Process Flow Diagram HLW Vitrification Liquid
Waste Effluent (System RLD) (Sheet 2).

The acidic waste vessel (RLD-VSL-00007) receives transfers from the HOP, HSH and HDH systems. Transfers
to PWD-VSL-00043 are performed when the batch is full or at the operator's discretion. When vessel PWD-
VSL-00043 is full the contents of RLD-VSL-00007 are routed to PWD-VSL-00033. In the event of an overflow,
both RLD-VSL-00007 and RLD-VSL-00008 overflow into HCP-SUMP-0000 1.

The plant wash and drains vessel (RLD-VSL-00008) receives intermittent flows from RLD-VSL-00002, various
C3/C5 area sumps, off-spec effluent from NLD-TK-00006, C3 workshop area decontamination booth/glove box
drains, PWD rack drains, and suspect active effluent from PCW. Transfers to PWD-VSL-00043 are done when
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the RID contains a full batch, or at the operator's discretion. When vessel PWD-VSL-00043 is full then the
contents of RLD-VSL-00008 will be routed to PWD-VSL-00033.

As needed, operators direct to RLD-VSL-00008 the normal inflows that typically go to RLD-VSL-00007.

Sampling is performed via ASX-SMPLR-00028 to characterize the effluents before they are transferred to the PT
Facility. The process liquid sample is transferred to ASX-SMPLR-00028 by RLD RLD-PMP-0001 8 or RLD-
PMP-0O0 19.

4.1.5 System Reliability Features

RESERVED

4.1.6 System Control Features

The HLW-RLD system handles radioactively contaminated liquid waste for interim storage before transferring
the effluents to the PT Facility. The system performs various operations, such as collection, transfer,
neutralization (if required), mixing, and effluent sampling. Process effluents from HOP, HDH, HSH, out-of-
specification streams, and periodic plant and vessel washes within the HLW Facility are collected and routed to
the various storage vessels.

4.1.6.1 System Monitoring

4.1.6.1.1 Safety-Related System Monitoring

There are no safety-related instruments in the HLW-RLD system.

4.1.6.1.2 Non-Safety-Related System Monitoring

4.1.6.1.2.1 Vessel Instrumentation and Alarms

4.1.6.1.2.1.1 Vessel RLD-VSL-00008 Monitoring

Level monitoring is available to the operators to prevent overflows and to provide data on the effluent level in the
vessel before the effluents are transferred. Level in RLD-VSL-00008 is measured by RLD-LI-3240 and RLD-LI-
3241. Alarms are initiated by PCJ at the Low-Low and High-High setpoints. Interlocks are addressed in Sections
4.1.6.5.2.5 and 4.1.6.5.2.6.

Temperature and pressure indications are available to the operator t o ensure the effluents within the vessels are
maintained within the system specified operating range. Pressure (which is maintained by the HOP system) is
measured by RLD-PI-32 16, and temperature is measured by RLD-TI-32 14.

4.1.6.1.2.1.2 Vessel RLD-VSL-00007 Monitoring

Level monitoring is available to the operators to prevent overflows and to provide data on the effluent level in the
vessel before the effluents are transferred. Level in RLD-VSL-00007 is measured by RLD-LI-3 152 and RLD-LI-
3153. Alarms are initiated by PCJ at the Low-Low and High-High setpoints. Interlocks are addressed in Sections
4.1.6.5.2.5 and 4.1.6.5.2.6.
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Temperature and pressure indications are available to the operator to ensure the effluents within the vessels are
maintained within the system specified operating range. Pressure (which is maintained by the HOP system) is
measured by RLD-PI-3 15 1, and temperature is measured by RLD-TI-3 115.

4.1.6.1.2.1.3 Vessel RLD-VSL-00002 Monitoring

Level monitoring is available to the operators to verify operation within the normal operating range. Level in
RLD-VSL-00002 is measured by RLD-LI-3024. Alarms are initiated by PCJ at the Low-Low and High-High
setpoints. The Low-Low level interlock is addressed in Sections 4.1.6.5.2.7.

Temperature and pressure indications are available to the operator to ensure the effluents within the vessels are
maintained within the system specified operating range. Pressure (which is maintained by the HOP system) is
measured by RLD-PI-3026 and temperature is measured by RLD-TI-3025.

4.1.6.1.2.2 Sumps Instrumentation and Alarms

Each sump in the RLD system has level indication that reports the sump liquid level to the PCJ system and allows
the operator to monitor the level in the sump. Level indication is available to the operators to ensure that high
liquid level or low liquid level in the sumps is detected and action is taken to prevent adverse consequences to the
RLD system and the HLW facility.

Leak rate detection capability is also provided in selected sumps to identify spill/leak rates into the sumps of at
least 0. 1 gallons per hour in order to alert operators so that the spill/leak can be removed within 24 hours.

Sump level indicators, leak detection capability and alarm setpoints are summarized below.

Sump CTN Level Indicator Leak Rate Alarm Setpoint
Detection (LL/LIII/HH)
(Yes/No) ____________________

HCP-SUMP-00001 RLD-LI-3014 Yes TBD
HDH-SUMP-00001 RLD-LI-3416 Yes TBD
HDH-SUNP-00002 RLD-LI-3418 Yes TBD
HDH-SUMP-00003 RLD-LI-3413 Yes TBD
HDH-SUMP-00004 RLD-LI-3801 TBD TBD
HEH-SUMP-00001 RLD-LI-3802 TBD TBD
HFH-SUMP-00001 RLD-LI-3201 TBD TBD
H-FP-SUNP-00002 RLD-LI-3803 Yes TBD
HFP-SUMP-00005 RLD-LI-3 853 Yes TBD
HNM-SUMP-00001 RLD-LI-3 3 10 TBD TBD
HMH-SUMP-00002 RLD-LI-3309 TBD TBD
1-iMH-SUMP-00003 RLD-LI-3359 TBD TBD
HNM-SUMP-00004 RLD-LI-3360 TBD TBD
HOP-SUMP-00002 RLD-LI-3205 TBD TBD
HOP-SUJMP-00003 RLD-LI-3 102 Yes TBD
HOP-SUMP-00008 RLD-LI-3 172 Yes TBD
HPH-SUMP-00001 RLD-LI-341 1 Yes TBD
HPH-SUMI-00002 RLD-LI-3405 TBD TBD
HPH-SUMP-00003 RLD-LI-3409 Yes TBD
HIPH-SUNP-00004 RLD-LI-3459 TBD TBD
HIPH-SUMP-00005 RLD-LI-3403 Yes TI3D
HRE--SUWP-00001 RLD-LI-3401 TBD TBD
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Sump CTN Level Indicator Leak Rate Alarm Setpoint
Detection (LL/LIH/HH)
(Yes/No)

HSH-SUMP-00001 RLD-LI-3311 TBD TBD
HSH-SUMP-00002 RLD-LI-3308 TBD TBD
HSH-SUJMP-00003 RLD-LI-3805 Yes TBD
HSH-SUMP-00005 RLD-LI-3358 TBD TBD
HSH-SUMP-00006 RLD-LI-3361 TBD TBD
HSH-SUMP-00007 RLD-LI-3 855 Yes TBD
HSH-SUMP-00008 RLD-LI-3333 Yes TBD
HSH-SUMP-00009 RLD-LI-3383 Yes TBD
RLD-SUMP-00001 RLD-LI-3215 Yes TBD
RWH-SUNP-00001 RLD-LI-3807 TBD TBD
RWH-SUMP-00002 RLD-LI-3204 TBD B
RWH-SUMP-00003 RLD-LI-3203 TBD B
RWH-SUMP-00004 RLD-LI-3202 TBD B
RWH-SUMIP-00005 RLD-LI-3 810 TBD B
RWH-SUMP-00006 RLD-LI-3813 TBD B
RWH-SUMP-00008 RLD-LI-3521 TBD B

4.1.6.1.2.2.1 Pump/Ejectors and Piping Instrumentation and Alarms

4.1.6.1.2.2.2 Manifold Temperature Monitoring

The effluent manifolds delivering effluent to RLD vessels have temperature monitoring, measured by the
following temperature instruments: RLD-TI-3 108, RLD-TI-3 109, RLD-TI-3 110, RLD-TI-3209, RLD-TI-3208,
and RLD-TI-3302.

4.1.6.1.2.2.3 RLD-VSL-00007/8 Overflow Line Seal Loop Level Monitoring

Liquid level in the RLD-VSL-0007/8 overflow lines seal loop is measured by RLD-LI-3246 and is available to
the operators to verify level is within the normal operating range. Seal loop makeup is addressed in Sections
4.1.6.2 and 4.1.6.3.

4.1.6.2 Control Capability and Locations

4.1.6.2.1 Safety-Related Control Capability and Locations

There are no safety-related control capabilities associated with the HLW-RLD system.

4.1.6.2.2 Non-Safety Related Control Capability and Locations

4.1.6.2.2.1 RLD-VSL-00007/8 Overflow Line Seal Loop Level Makeup

The operators have the capability to operate RLD-YV-3247 remotely to add seal loop makeup water, as needed.
The overflow line discharges into HCP-SUMP-0000 1.
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4.1.6.2.2.2 Sump Pump/Ejector Initiation

The operators have the capability to manually initiate or stop transfers from each individual sump that discharges
to RLD-VSL-00007 or RLD-VSL-0008. Pump/ejector operation is initiated or stopped by remotely actuating the
steam (for ejector) or compressed air (for diaphragm pumps) supply isolation valves. Refer to Table 1 of 24590-
HLW-M6-RLD-OOO 1002 (for RLD-VSL-00007) and 24590-HLW-M6-RLD-00002003 (for RLD-VSL-00008)
for a list of these valves.

4.1.6.2.2.3 Routine Flushing Activities

The operators have the capability to routinely performn the following flushing activities via remotely controlled
isolation valves:

Description/CTN Rack CTN Valve(s)
RID line from RLD-VSL-00007 to ASX-SMPLR-00028 TBD TBD
RID line from RLD-VSL-00008 to ASX-SMPLR-00028 TBD TBD
RLD line from ASX-SMPLR-00028 to RLD-VSL-00007 TBD TBD
RLD line from ASX-SMPLR-00028 to RLD-VSL-00008 TBD TBD
RID line from RLD-PMP-000 18 to PWD-VSL-00043 TBD TBD
RID line from RLD-PMP-00019 to PWD-VSL-00043 TBD TBD
RID line form RLD-PMP-000 18 to PWD-VSL-0003 3 TBD TBD
RID line from RLD-PMP-00019 to PWD-VSL-00033 TBD TBD
RID line from RLD-PMP-000 18 to RLD-VSL-00007 TBD TBD
RID line from RLD-PMP-000 19 to RLD-VSL-00007 TBD TBD
RID line from RLD-PNP-000 18 to RLD-VSL-00008 TBD TBD
RID line from RLD-PMP-00019 to RLD-VSL-00008 TBD TBD
RLD-PJM-OOO01 TBD TBD
RLD-PJM-00002 TBD TBD
RLD-PJM-00003 TBD TBD
RLD-PJM-00004 TBD TBD
RLD-PJM-00005 TBD TBD
RLD-PJM-00006 TBD ThD
RLD-PJM-00007 TBD TBD
RLD-PJM-00008 TBD TBD
RLD-VSL-00002 TBD TBD
RLD-VSL-00007 TBD TBD
RLD-VSL-00008 TBD TBD
RLD-VSL-00007 level detection bubbler lines (RID-DT- TBD TBD
3174/3 175, RD-LT-3152/3153)
RLD-VSL-00008 level detection bubbler lines (RID-DT- TBD TBD
3248/3249, RD-LT-3240/3241) ______________________

Drain manifolds TBD TBD
Overflow manifolds TBD TBD

4.1.6.3 Automatic and Manual Actions

4.1.6.3.1 Safety Related Automatic and Manual Actions

There are no safety-related automatic or manual actions associated with the HLW-RLD system.

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 74 Ref: 24590-WTP-3DP-GO4B-00093



24590-HLW-3ZD-RLD-00001,, Rev 0
HLW Radioactive Liquid Waste Disposal System (RID) Design

Description

4.1.6.3.2 Non-Safety Related Automatic and Manual Actions

4.1.6.3.2.1 Seal Loop Level Makeup

When the level in the seal loop reaches the Low or High setpoint an alarm is initiated; operators can take action to
remotely open or close RLD-YV-3247, as needed, to add or stop makeup water to the seal loop. If the level
reaches the High-High setpoint, RLD-YV-3247 closes to preclude overfilling the seal loop.

4.1.6.3.2.2 Offgas Drains Collection Vessel Makeup (RILD-VSL-00002)

Plant operators may add makeup water from the plant wash system to RLD-VSL-00002, by opening RLD-YV-
3 023, to compensate for evaporation when condensation occurring in the offgas system is not sufficient to keep
up with the evaporation rate. This ensures that the drain lines are dipped below the liquid level.

4.1.6.3.2.3 Transfer Pump Operation (RLD-PMP-00018/19)

Transfers from RLD-VSL-00007/8 using RLD-PMP-000 18/00019 are manually initiated and terminated by the
operator, except when prompted by interlocks, as discussed in Section 4.1.6.5.2.6.

4.1.6.3.2.4 Air Purging

RESERVED

4.1.6.4 Setpoints and Ranges

4.1.6.4.1 Safety Related Setpoints and Ranges

There are no safety-related setpoints associated with the HLW-RLD system.

4.1.6.4.2 Non-Safety Related Setpoints and Ranges

RESERVED

4.1.6.5 Interlocks, Bypasses, and Permissives

4.1.6.5.1 Safety Related Interlocks, Bypasses, and Permissives

There are no safety-related interlocks, bypasses, and permissives associated with the HLW-RLD system.

4.1.6.5.2 Non-Safety Related Interlocks, Bypasses, and Permissives

4.1.6.5.2.1 Sump Low Level Transfer Interlock

The HLW-RLD valves that isolate the steam/air supplied by the HPS or ISA systems -as applicable for the
individual sump- to the transfer pump/ejector receive a closing signal from the PCJ system when the liquid level
in the associated sump is at or below the Low setpoint. This interlock also closes HPS supply valves located on
the steam rack headers, for those sumps that utilize steam ejectors. Isolating the transfer devices when effluent
inventory is insufficient precludes damage to the associated equipment and piping.
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4.1.6.5.2.2 Sump High Level Transfer Interlock

The HLW-RLD valves that isolate effluent discharges to HCP-SUMP-00001 and RLD-SUMP-00001 receive a
closing signal from the PCJ system when the level in the associated sump exceeds the High setpoint.

The following is a list of sump level indicators and the valves they close.

Level Indicator CTN Valve(s)
TBD TBD

4.1.6.5.2.3 Sump High-High Level Transfer Interlock

The HLW-RLD valves that isolate PWD to the wash nozzles --used to rinse down the cell or cave liner in which
the following sumps are located-- receive a closing signal from the PCJ system when the level in the associated
sump exceeds the High-High setpoint:

HSH-SUMP-00002, HSH-SUMP-00003, HSH-SUMP-00005, HSH-SUMP-00007, HFP-SUMP-00002, HFP-
SUMP-00005, HOP-SUMP-00003, HOP-SUMP-00008, and HCP-SUMP-OOO01

The following is a list of sump level indicators and the valves they close.

Level Indicator CTN Valve(s)
TBD TBD

4.1.6.5.2.4 Sumps/Vessels Transfer Manifold High-High Temperature Interlocks

The HLW-RLD valves that isolate the steam supplied by the HPS system to the sump/vessel transfer ejectors
receive a closing signal from the PCJ system when the temperature in the associated transfer manifolds, as
measured by the manifold temperature instruments, exceed the High-High temperature setpoint.

The following is a list of temperature indicators and the valves they close.

Temperature Indicator CTN, Valve(s)
RLD-TI-3 108 RLD-YV-3236 and RLD-YV-3 150
RLD-TI-3 109 RLD-YV-3 149 and RLD-YV-3237
RLD-TI-3 110 RLD-YV-3 147, RLD-YV-3 148, RLD-YV-350 1, RLD-YV-3 502
RLD-TI-3209 RLD-YV-3238, RLD-YV-3239
RLD-TI-3208 RLD-YV-302 1, RLD-YV-3022, RLD-YV-3233
RLD-TI-3302 RLD-YV-3 806, RLD-YV-33 16, RLD-YV-33 17

4.1.6.5.2.5 Vessel RLD-VSL-00007/8 High-High Interlocks

The HLW-RLD valves listed in Table I of 24590-HLW-M6-RLD-00002003 receive a closing signal from the
PCJ system when the level in RLD-VSL-00008, as measured by RLD-LI-3240 or RLD-LI-3241, exceeds the
High-High setpoint.

Similarly, the HLW-RLD valves listed in Table I of 24590-HLW-M6-RLD-0000 1002 receive a closing signal
from the PCJ system when the level in RLD-VSL-00007, as measured by RLD-LI-3 152 or RLD-LI-3 153,
exceeds the High-High setpoint.
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Isolation of these valves prevents sump pumps and ejectors from discharging to RLD-VSL-00007 or RLD-VSL-
00008, as applicable, when the volume available is insufficient to accept the transfer.

R-LD-PMP-000 19 and RLD-PMP-000 19 receive a stop signal from the PCJ system when the level in RLD-VSL-
00008, as measured by RLD-LI-3240 or RLD-LI-3 24 1, or the level in RLD-VSL-00007, as measured by RLD-
LI-3 152 or RLD-LI-3 153, exceeds the High-High setpoint.

4.1.6.5.2.6 Vessel RLD-VSL-00007/8 Low-Low Interlocks

RLD-PMP-000 18 and RLD-PMP-000 19 receive a stop signal from the PCJ system when the level in RLD-VSL-
00007, as measured by RLD-LI-3 152 or RLD-LI-3 153, is at or below the Low-Low setpoint.

A Low-Low signal from RLD-VSL-00008, as measured by RLD-LI-3240 or RLD-LI-3241, also results in a stop
signal to R-LD-PMP-000 18 and RLD-PMP-000 19.

These interlocks ensure (1) adequate heel volume in the vessel for proper operation of the PJMs, and (2) sufficient
suction head available for proper transfer pump operation.

4.1.6.5.2.7 Vessel RLD-VSL-00002 Low-Low Level Interlock

Steam supply valves RLD-YV-3021I and RLD-YV-3 022, which isolate the steam supplied by the HPS system to
ejectors RLD-EJCTR-00020A and RLD-EJCTR-00020B, receive a closing signal from the PCJ system when the
liquid level in RLD-VSL-00002, as measured by RLD-LI-3 024, is at or below the Low-Low setpoint.

4.2 Operations

4.2.1 Initial Configuration (Pre-startup)

RESERVED

4.2.2 System Startup

RESERVED

4.2.3 Normal Operations

RESERVED

4.2.4 Off-Normal Operations

RESERVED

4.2.5 System Shutdown

RESERVED

4.2.6 Safety Management Programs and Administrative Controls

RESERVED

4.3 Testing and Maintenance
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RESERVED

4.3.1 Temporary Configurations

RESERVED

4.3.2 TSR-Required Surveillances

RESERVED

4.3.3 Non-TSR Inspections and Testing

RESERVED

4.3.4 Maintenance

RESERVED

4.4 Supplemental Information

RESERVED
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5 Sources, Bases, and Other References

15.1 Source/Basis References

Document Number Rev Title Text Reference

24590-WTP-DB-ENG-0 1-00 1 3 Basis of Design BOD

245 90-WTP-RPT-OP-0 1 -00 1 6 Operations Requirements Document ORD

Preliminary Documented Safety

24590-WTP-PSAR-ESH-0 1-002-04 5J Analysis to Support Construction .- PI)SA - [ILW FacilityAuthorization-, 1ILW Facility Specific
Information

24590-WTP-SRD-ESHI-01-00 1-02 7F Safety Requirements Document, SRD
Volume 11

D)E-AC27-01IRV 14136 N/A DOE/BNI WTP Contract Mod No. WTP Contiract354, Section C - Statement of Work

WA7890008967 N/A Dangerous Waste Portion of RCRA DWP WA7890008967Permit

5. 2 Other References

Document Number Rev Title

24590-HLW-UO[D-W I6T-00001 1 HLW Roomn Environment Data Sheet

24590-HLW-N ID-RLD-0000 1 8 RLD-VSL-00007 (HILW) - Acidic Waste Vessel

24590-HLW-NlID-RLD-00002 5 RLD-BRKPT-00007 & RLD-BRKPT-00009 - (HJLW) Acidic Wash

Transfer Breakpot - Corrosion Evaluation

24590-HLW-N ID-RLD-00006 8 RLD-VSL-00008 (HLW) - Plant Wash and Drains Vessel

24590-fHLW-N ID-RLD-00009 5 RLD-BRKPT-00004 (HL-W) - Wash Effluent Breakpot

24590-HLW-N1ID-RLD-000 13 7 RLD-VSL-00002 (HLW) - Offgas Drains Collection Vessel

24590-WTP-3PS-JQOO-T0004 I Management of Supplier Software

24590-WTP-3PS-JQOO-T0005 1 Management of Supplier Safety Software

24590-WTP-GPP-SQP-208 5 Plant Software Life Cycle Management

24590-WTP-M6-50-00008 3 P&ID Symbols and Legend (Sheet 8 of 8)
DOE-STD- 1020-9 N/A Natural Phenomena H-Iazards Design and Evaluation Criteria for
DOE-SD- 120-9 N/A Department of Energy Facilities Z

245 90-WTP-RPT-PR-04-000 1 -01 A WIT Process Corrosion Data - Volume I

24590-WTP-RPT-PR-04-000 1-02 0 WT'P Process Corrosion Data - Volume 2

24590-WTP-RPT-PR-04-000 1 -03 0 WTP Process Corrosion Data - Volume 3)

24590-WTFP-RPT-PR-04-000 1-04 A WT'P Process Corrosion Data - Volume 4

24590-WTrP-RPT-PR-04-000 1-05 0 WTP Process Corrosion D)ata - Volume 5

24590-WATP-RPTI-PR-04-000 1-06 0 WIP Process Corrosion Data - Volume 6
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Document Number Rev Title

24590-f LW-RPT-EN~v-09-00l 2 Dangerous Waste Permit Secondary Containment Requirements for
l-LW Facility

24590-1-LW-'3ZD-30-0000l 0 [ILW Facility D)esign Description

24590-WTP-3DP-GO4B-00092 0 System Verification

5.3 System Design Documents

Document Number Title

Process Flow~ Diagrams

2459-IIW-M-V I7T-000001Process Flow Diagram HLW Vitrification Liquid Waste Effluent (System
2459-I-L W-5-VI 7T000700RLD)(Sheet 1)

2459-HLWM5-V17'roooOOO2Process Flow Diagram [ILW Vitrification Liquid Waste Effluent (System
2459-HLWM5-VI 7T0000002RLD)(Sheet 2)

24590-PTF-M5-V I17T-00022002 Process Flow Diagram Pretreatment Plant Wash and Disposal System PWD

____________________P&lDs

2459-[IL-M6-LD-000 10 1&ID - HLW Radioactive Liquid Waste Disposal System RLD-VSL-00007
2459-I-IL WM6-LD-O00 001Process Lines.

2459-HLWM6-LD-000 10P&ID - HLW Radioactive Liquid Waste Disposal System RL[D-VSL-00007
2459-HL-M6-LD-000 002Instrumentation.

2459-FIL -M6-LD-000 10P&ID - lILW Radioactive Liquid Waste Disposal System RLD-BRKPT'-
2459-1-L WM6-RD-000 00300007/-00009.

24590HLW-M-RLD0000 004 ID - HLW Radioactive Liquid Waste Disposal System HCP-RK-00006
2459-1-L WM6-RD-000 004Lines For RLD-VSL-00007.

2459-HI,-M6-LD-000 105&ID - HLW Radioactive Liquid Waste Disposal System PWD-RK-000312
245 0-HLW-M6RLD-000 005Wash Lines.

2459-HLWM6-LD-000 106&ID - HLW Radioactive Liquid Waste Disposal System PWD-RK-00032
2459-HL-M6-LD-0001006Wash Lines.

24590HLW-6-RLD000000P&ID - HLW Radioactive Liquid Waste Disposal System RLD-VSL-00008
2459-HL-M6-LD-00020 IProcess Lines.

2459-fiL-M6RLD-00020P&ID - HLW Radioactive Liquid Waste Disposal System RLD-VSL-00008
2459-HL-M6RLD-000002Process Lines.

2459-fiL-M6-LI)-0000P&ID - H-LW Radioactive Liquid Waste Disposal System RLD-VSL-00008
2459-HL-M6RLD-000003Instrumentation.

24590-HLW-M6-RL-D-00002004 M&ID - I-LW Radioactive Liquid Waste Disposal System RLD-BRKPT-
00004.

24590-HLW-M6-RLD-00002005 M&ID - 1-ILW Radioactive Liquid Waste Disposal System PWD-RK-00042
Wash Lines.

2'4590-HILW-M6-RLD-00002006 M&ID - HLW Radioactive Liquid Waste Disposal System PWD-RK-00032
Wash Lines.

2459-HLWM6-LD-00030l PID - I ILW Radioactive Liquid Waste [)isposal System HSI-1-St MP-
00002

2459-1iIW-N6-RL)-000302 MID - IIL Radioactive Liquid Waste Disposal Systemn I IMP-St'MP-'-1490-il,-,N,6-R-[)0000')0-")00001 flSH-SUMP-0000 I
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____ Document_________Number _____ Title

24590-IiL W'-M6-RLD-00003003 P&l[) - HLIW Radioactive Liquid Waste [)isposal System PWD-RK-
_______________________________000-34/'HOP-RK-00047 Lines for Sumps.

24590-HLW-M6-RLD-00004001 P&I) - 1]LW Radioactive Liquid Waste Disposal System [IPI--SU.-MP-
00002 and HPI--SUMP-00005.

24590H[,WM6-RL-0004002P&ID - HLW Radioactive Liquid Waste Disposal System HRH-SU.M/P-
24590HLW-6-RL-000400200001 and l-IDH-SUMP-00003.

24590HLW-6-RL-0004003P&ID - HL-W Radioactive Liquid Waste Disposal System HDH-R-K-00009
245 0-HW-M6RLD0000003and PWK-RK-00035 Lines for Sumps and Header.

24590-1]LW-M6-RLD-00005001 P&ID - FILW Radioactive Liquid Waste Disposal System Miscellaneous
______________________________ Sumps.

2459-111W-M-RLD0000002P&ID - HLW Radioactive Liquid Waste Disposal System RWH-SLTMP-
2459-HL-M6RLD-00000200003/-00004/-00007/-00008.

2450-HW-6-RD-0006P&ID - 1ILW Radioactive Liquid Waste IDisposal System Fluidics Air Rack
2459-HLWM6-LD-0006RLD-RK-00023.

24590-HLW-Mv6-RLD-00007 P&ID - HLW Radioactive Liquid Waste Disposal System Fluidics Air Rack
RLD-RK-00024.

24590HLW-6-RL-0008001P&ID - HLW Radioactive Liquid Waste Disposal Systemn HEH-SUMP-
2459-I-I W-M-RLD000000 100001 and HDI-StJMP-00004.

24590-f LW-M6-RLD-00008002 P&ID - HLW Radioactive Liquid Waste Disposal System HEP-SUMP-
00002 and HSH-SIJMP-00003).

24590-HLW-M6-RLD-00009 P&ID - HLW Radioactive Liquid Waste Disposal System Steam Rack RLD-
RK-00042.

2450-HW-M-RL-00 14P&ID - HLW Radioactive Liquid Waste D)isposal System Offgas [)rains
2459-HLWM6-RD-00 14Collection Vessel.

2459-IIL -M6PLD0001001P&ID - HLW Radioactive Liquid Waste Disposal System l-iCP-StUMP-
2459-I-L WM6-RD-00 100100001

2'4590-fHLW-M6-RLD-000 15002 P&ID - HLW Radioactive Liquid Waste Disposal System RLD-RK-00042
& PWD-RK-00032.

2450-HW-6-RD-00 1003P&ID - HLW Radioactive Liquid Waste Disposal System F-ICP-RK-00006 &
2459-HL-M6-LD-00 1003HOP-RK-00047.

245 9-f 4,W-M-RLD000 6001P&ID - HJLW Radioactive Liquid Waste Disposal Systemn HDH-SUMP-
2459-f I W-M-RLD000 600100001 /-00002 and HPH-SUMP-0000 1/-00003.

24590-HLW-M6-RLD-000 16002 P&ID - HLW Radioactive Liquid Waste [Disposal System PWD-RK-
0003)5/HDH-RK-00009 Lines for Sumps.

24590-HfLW-M6-RLD-000 17001 P&ID - 1-LW Radioactive Liquid Waste Disposal System RWH-SUMP-
_______________________________ 00001 P-00005/1-00006.

245 90-HL WI-N/6-RILD-000 17002 P&ID - HLW Radioactive Liquid Waste Disposal System RLD-RK-00042
Lines for Sumps.

24590-HLW-M6-RLD-000 18001 P&ID - f-fLW Radioactive Liquid Waste Disposal System RLD-BUJLGE-
00008 and RLD-PMP-000 18.

2459-HIXA'M6-RD-00 1002P&II) - HLW Radioactive Liquid Waste Disposal System RLD-BULGE-
2459-HL-M6-LD-00l 00200008.

24590-1-JLNAW-M6-RLI.)-000 18003 P&ID - HLW Radioactive Liquid Waste [Disposal System RLD-BLJLGE-
00009 and RLD-lkNiP-00() N .

24590-I-IL W-M6-RLD-000 18004 P&l[) - I-ILW Radioactive Liquid Waste Disposal System RLD-BULGE-
00009.
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Document Number Title
24590-f-lAV-M6-RLD-000 18005 P&ID - 1-ILW Radioactive Liquid Waste Disposal System [)ischarge Linies.

24590-fiLW-M6-RLD-20003001I P&lD - 1-LW Radioactive Liquid Waste Disposal System lSl--S1IP-
00005 "-00009.

24590-IIL W-Mv6-RLD-20003002 P&ID - HLW Radioactive Liquid Waste Disposal System HSHI-S[tMP-
00006 HN'H-SUjMp-00003 and -00004.

2459-HI--M6RLD-00030')P&ID - I-LW Radioactive Liquid Waste Disposal System IIFP-RK-00002?
2459-HL-M6RLD-000003Lines for Sumps.

2459-HIW-M6RLD2000001P&ID - 1-LW Radioactive Liquid Waste Disposal System [I-SUMP-
2459-HLWN'1-RLD200000100004 and lIOP-StJMP-00008.

2459-HL -M6RLD-000002P&ID - H-LW' Radioactive Liquid Waste Disposal System I IFP-RK-000022459-HL-M6RLD-000002Lines for Sumps.

?4590-Hl[W-N/6-RLD-20005001 P&lD - HLW Radioactive Liquid Waste Disposal System Melter 2 Sumps
fi-IP-SUMP-00005 & 1-SH-SLTMP-00007.

24590-IJLW-M6-RLD-20005002 P&lD - HLW Radioactive Liquid Waste Disposal System HFP-RK-00002
______ ____ ____Lines for Sumps.____

_____________________________General Arrangement Drawings
24590-HLW-P I-POIT-0000l I[1LW Vitrification Building General Arrangement Plan at Elevation -21'
24590-HLW-PlI-POlIT-00008 HLW Vitrification Building General Arrangement Sections A-A B-B & C-C
24590-HlW-Pl -P23T-00009 FILW Vitrification Building Equipment Location Plan El. -21 '0" / Area 9

________________________________Data Sheets

24590-HLW-MVD-RLD-00005 Mechanical Systems Data Sheet: Acidic Waste Vessel
24590-1ILW-MVD-RLD-00007 Mechanical Systems Data Sheet: Plant Wash and Drains Vessel
24590-HL-W-MVD-RLD-00008 MN/echanical Systems Data Sheet: Offgas Drains Collection 'TFank
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Appendix A - Test Objectives, Conditions and Acceptance Criteria

[NOTE]: Demonstrations and tests identified in this appendix are preliminary, pending completion of design activities. They are established to document the flowdown of verification needs established in Section 3 but are not sufficiently detailed
for development of specific system and equipment test plans. They may be used for general planning only. This note is to be removed when design is sufficiently progressed to provide the details needed to establish the basis for testing and
acceptance criteria.

Requirement Plan (including SSCs)* Acceptance Criteria Notes/Comments Test Conditions
(para #I) (TAC or GTC)*

3.4..12 Verify capability to determine volume balance during transfers to vessels RLD-VSL- (GTC) TBD
00007/8. For each incoming transfer to RLD-VSL-00007/8 volume balance is

Level Detection - CTNs: LT-3240, LT-3241, LT-3152, LT-3153 determined.

3.4 4.4 Verify remotability in accordance with 24590-WTP-PL-RACT-RT-0001, WTP (GTC) Physical demonstration Commissioning Remotability Program
Remotability Verification Plan. Successful remote removal and re-installation of the all the RLD equipment/

components listed in the test plans.

3.4.4.5 Verify remote valve operation to ensure system operation is as designed. (GTC) TBD
Valves are remotely operable.

3.4.4.5.1 Verify that power-operated valves closes at or below TBD in/s. (GTC) TBD
___________________________ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ po ______________________________________Upnactuation, valve actuator is equal or less than TBD i/s.

3.5.3.1.1, 3.5.3.1.2, 3.5.3.1.3, Verify that the HLW-RLD system is capable of receiving flows as designed. (GTC) Simulant required
3.5.3.2, 3.5.3.5, 3.5.3.6, All inflows connections to the R.LD vessels (RLD-VSL-00002/7/8) convey
3.5.3.8.1, 3.5.3.8.2, 3.5.3. 10, flow to the applicable HLW-RLD vessel(s).
3.5.3.11, 3.5.3. 12

Once the transfer device is turned on a level change in the RLD vessel
(RLD-VSL-00007/8) is observed via the level instrumentation of the RLD
vessel.

3.5.3.7.1 Install design elements required to establish flow from H-FP-VSL-00001, H-FP-VSL- (GTC)
00005 and the melter feed vessels (HFP-VSL-00002 and 1-FP-VSL-00006) during (1) Steam ejector steam supply piping can be reconfigured to enable
decontamination and decommissioning activities and verify flow can be established, heel flush transfers from the melter feed preparation vessels to

RLD-VSL-00008.

Following successful demonstration, reconfiffure to Prevent transfers from the (2) Flow can be established.
melter feed preparation vessels durng normal operation.

3.5.3.14, 3.7.3.1 Verify that the HLW-RLD system is capable of receiving and transferring effluents as (GTC) TBD
designed. All transfer connections from the RLD vessels (RLD-VSL-00002/7/8) and

HLW Facility sumps function as designed.
3. 5.3.15 Verify the sampling function of the HLW-RLD via the ASX system. (GTC) TBD

1ILW-RLD delivers sampling flow to ASX-SAMPLR-00028 and returns

Samper CTN AS-SAWR-0028flow to RLD-VSL-00007 and RLD-VSL-00008.

Vessel - CTNs: RLD-VSL-00007, RLD-VSL-00008___________________
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Requirement Plan (including SSCs)* Acceptance Criteria Notes/Comments Test Conditions
(para #) (TAC or GTC)*

3.6.3.1 Verify the capability to flush the following HLW-RLD lines: (GTG) Simulant required
" RLD line from RLD-VSL-00007 to ASX-SMPLR-00028 System demonstrates the capability to flush the PT Facility HILW
" RID line from RLD-VSL-00008 to ASX-SMPLR-00028 concentrate transfer lines using water from the HIW Facility.
" RID line from ASX-SMPLR-00028 to RLD-VSL-00007
" RID line from ASX-SNVLR-00028 to RLD-VSL-00008 line flush from RID-

PMP-0001 8 to PWD-VSL-00043
" RID line from PID-PMI'-00019 to PWD-VSL-00043
" RID line form RLD-PWP-00018 to PW;D-VSL-00033
" RID line from RLD-PMP-00019 to PWD-VSL-00033
" RID line from RLD-PWP-00018 to RLD-VSL-00007
" RID line from RLD-PNW-0001 9 to RLD-VSL-00007
" RID line from RLD-PMP-0001 8 to RLD-VSL-00008
" RID line from RLD-PMP-00019 to RLD-VSL-00008

Perform a baseline flush test measurement without sixnulant, and then perform a second
flush test after a simulant transfer.

Sample/Transfer Pumps - CTNs: RLD-PMP-00018, -00019

Vessels - CTNs: RLD-VSL-00007, -00008, PWiD-VSL-00033, -00043

____________________Sampler - CTNs: ASX-SMPLR-00028______________________________
3.7.1.1 Verify that the RLD sump pumps/ejectors are capable of emptying the sumps within 24 (TAG) TBD

hours as required by the WAC. System demonstrates the capability to empty sumps with 24 hours as
Diaphragm Pumps -CTNs: RLD-PMP-000 13, -00023, -00165, -00166, -00188, -00189 required by the WAG.
Steam Ejectors - GTNs: RLD-EJGTR-000 14, -00026, -00027, -00029, -00030, -00049A,
-00049B, -00051, -00052A, -00052B, -00053A, -00053B, -00054, -00055, -0006 1, -
00171, -00172, -00173, -00174. -00175, -00176A, -0017613, -00178, -00179

3.7.4.2 Verify the capability to use air to purge steam lines for the RLD steam ejectors. (GTG) TBD

The RLD steam ejectors steam lines are purged using air after use.
Steam Ejectors - GTNs: RLD-EJGTR-000 14, -00026, -00027, -00029, -00030, -00049A,
-0004913, -00051, -00052A, -00052B, -00053A, -0005313, -00054, -00055, -0006 1, -
00163, -00171, -00172, -00173, -00174, -00175, -00176A, -0017613, -00178, -00179

3.8.3.1 Verify the capability to flush the PJM lines. (GTG) TBD

System demonstrates the capability to deliver the flushing water to the PJMs
PJMs - GTNs: RLD-PJM-00001, -00002. -00003, -00004, -00005, -00006, -00007, - at the rate and pressure specified per analysis.
00008

3.8.3.2 Verify th-e required compressed air is delivered to the PJM at theirate specified per (GTG) TBD
analysis. System demonstrates the capability to deliver the required compressed air to

the PJMs at the rate specified per analysis.
PJMs - GTNs: RLD-PJM-0000 1, -00002, -00003, -00004, -00005, -00006, -00007, -
00008

3.9. 1.1.1 Verify the capability to remotely monitor the HLW-RLD vessels (RLD-VSL-00002, - (GTG) PGJ operating and monitoring simulate RD
00007, -00008) temperature, pressure, and effluent level. Temperature, pressure, and level elements are monitored and displayed onvesltmpruersueee.

the PGJ.
Temperature Elements - GTNs: TE-3025, TE-32 14, TE-31 15
Pressure Indicators - GTNs: PT-3216, PT-3026, PT-3151

t____________ Level Detection - GTNs: LT-3240, LT-3241, LT-3024, LT-3 152, LT-3153___________________
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Requirement Plan (including SSCs)* Acceptance Criteria Notes/Comments Test Conditions
(para #) (TAC or GTC)*

Verify the capability to remotely monitor liquid in all the sumps that discharges to the (GTC) TBD
3.9.1,2.1 HLW-RLD vessels (RLD-VSL-00007/8). The presence of liquid in sumps that discharge to the RED vessels (RLD-

VSL-00007/8) are monitored and displayed on the PCJ.
Sumps - CTNs: HCP-SIJN-0000I. HOP-SUMP-00002, HOP-SUMP-00003, RLD-
SUMP-OOO0l. HDHi-SUMP-OOO0l, HDH-SUMPv-00002, HDH-SUMP-00003, l-MH-
SUMPW-00004, HPH-SUMP-OO1, I-1PH-SUMPT-00002, HPH-SUMIP-00003. HPH-
SUMP-00004. HPH-SIJMP-0005, HRH-SUMP-OOO0l, H-EH-SIJMP-OOO0l, HEH-
SLTP-0000 1, HOP-SIJMP-00008, HMIH-SUMP-OOO 1, HNvl--SUM4P-00002, HMfiH-
SI.JMI-00003, HI-SUMP-00004, HSH-SUMIP-OOO0l, HSH-SUN4P-00002, HSH-
SIJMP-00003, HSH-SUMP-00005, HSH-SULvI-00006, HSH-SUMP-00007, HSH-
SUMI-00008. HSH-SUMP-00009. HFP-SUMP-00002, HFP-SUMP-00005, RWH-
SUMP-OQO0l. RWH-SUMI-00002, RWH-SUMP-00003, RWH-SUMP-00004, RWI--

___________________SUMP-OQOOS, RWH-SUMvP-00006, RWH-SUJMP-00008

Verify that upon receiving a high-high liquid level signal from sumps listed below, valves (GITC) TBD
3.9.1.22 supplying PWD to the sumps close and an alarm is annunciated. A high-high liquid level signal from any of sumps listed will close the valve

supplying the PWD to the sump.
Sumps - CTNs: HSH-SUMP-00002, HFP-SUMP-00002, HSH-SUMP-00003, HOP-
SUMP-00003, HCP-SUMP-00001, HSH-SUMP-00005, HOP-SUMP-00008, HSH-
SUMP-00007. HFP-SLJW-00005

Valves - CTNs: PWD-YV-0021, PWD-YV-0026, PW;D-0031, PWD-YV-0060, PWD-
YV-0077, PWD-YV-0093

Verify that upon receiving a high liquid level signal from the sumps listed below, (1) an (GTC) TBD
3.9.1.2.3 alarm is initiated, and (2) the valves that supply water/effluent directly to the sumps Close. A high liquid level signal from any of sumps listed closes the valves that

supply various sources of water/effluent to the sump.
Sumps - CTNs: HCP-SLJNT-000l, RLD-SUJM-00001

Valves - CTNs: RLD-YV-3247, RED-YV-3226

Verify that, upon receiving a low liquid level signal from the sumps listed below, valves (GTC) TBD
3.9.1.24 used to facilitate effluent transfer close. A low liquid level signal from the sumps discharging to the RED vessels

(RLD-VSL-00007/8) closes the valves used to facilitate transfer from sumps
Sumps - CTNs: HCP-SUMP-00001, HOP-SUMIP-00002, HOP-SUMP-00003. RED- to the RED vessels.
SUMP-000l., HDH-SUMP-00001 . FIDH-SUMIP-00002, HIDH-SUMP-00003, 1-II-
SUMNP-00004, HPH-SUMP-00001, HPH-SUMP-00002, HPH-SUM~P-00003,HMPH-
SUMP-00004. HPH-SUMP-0005, HRU-SUNT-0000lI. HEH-SUNW-0000l1, HFH-
SUMP-0000l, HOP-SUMP-00008. IvLH-SIJP-0000l. 1-IHvl-SIJMP-00002, IllvL-
SUMP-00003. HMHI-SUMP-00004, HSH-SUMP-00001, HSH-SUMP-00002, HSH-
SUMIP-00003. HSH-SUMP-00005, HSH-SUMP-00006. HSH-SUMIP-00007, HSH-
SUMIP-00008, HSH-SIJMP-00009, HEFP-SUNvI-00002, HFP-SUMP-00005, RWH-
SIJMP-0000l, RWH-SIJMP-00002, RWH-SUTMP-00003, RWH-SUMP-00004, RW--
SUMP-00005, RWH-SUMNP-00006, RWH-SUMP-00008

Valves - CTNs: RED-YV-3233, RLD-YV-351 1, RED-YV-3502, RED-YV-3235, RED-
YV-3234, RED-YV-3429, RED-YV-3432, RED-YV-3427, RED-YV-3425. RED-YV-
38 15, RED-YV-3426, RED-YV-3431, RED-YV- RED-YV-3428. RED- YV-3430,
RED-YV-38 18, RED-YV-3505, RLD-YV-355 1, RED-YV-3552, RED-YV-33 18, RED-
YV-33 19, RED-YV- 3368, RED-YV-3369, RED-YV-3320, RED-YV-3320, RED-YV-
3317, RED-YV-3806, RED-YV-3367, RED-YV-3370, RED-YV-3856, RED-YV-33 16,
RED-YV-3366. RED-YV-382 I, RED-YV-3871, RED-YV-3525. RED-YV-3508, RED-
YV-RED-RED-YV-3808, RED-YV-35 18, RLD-YV-381 1, RED-YV-38 14, RED-YV-
3522

Verify the capability to remotely monitor effluent temperature within the RED manifolds. (GTC)
3.9,1.3.1 Temperature elements are monitored and displayed on the PCJ. PCi operating and monitoring simulate RED

Temperature Elements - CTNs: TE-31 10, TE-3408, TE-3352, TT-342 1, TE-3302 manifold temperature.
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Requirement Plan (including SSCs)* Acceptance Criteria Notes/Comments Test Conditions
(para #)(TAC or GTC)*

Verify that upon receiving a high-high temperaturec signal fr-om the RLD manifold (1) an (GTC) TBD
3.9.1.3.2 alarm is initiated and (2) the sump/vessel's transfer ejector valves that transfer effluents A high-high temperature signal from the RED manifolds sends a trip to

to the RLD manifolds close. close the sump/vessel's transfer ejector valves that transfer to the RED
manifolds.

Valves - CTNs: HDH-YV-0 176. RLD-YV-3425, RLD-YV-3427. RED-YV-3426. RLD-
YV-3429. RLD-YV-3806, RED-YV-3316, RLD-YV-3317, RLD-YV-3428, RLD-YV-

________________3856, RLD-YV-3552, RLD-YV-3551, RLD-YV-3476, RLD-YV-3366

Verify the capability to remotely monitor liquid level within the NEW-RED overflow (GTC) TBD

3.9.1.3.3 seal loops. The levels in HLW-RLD seal loops are monitored and displayed on the
PcJ,

(GTC) TBD

3.9.1.1.2 Verify that, upon receiving a high liquid level signal at the required setpoint (TBD) from A high liquid level signal from vessel RLD-VSL-00008 prevents the
vessel RED-VSL-00008, the valves that supply the motive fluid to the diaphragm pumps initiation of sumps discharge to vessel RLD-VSL-00008.
or steam ejectors cannot open.

Valves - CTNs: RED-YV-3317. RED-YV-3316, RED-YV-3318, RED-YV-3425, RED-
YV-3428, RED-YV-3021, RED-YV-3022, RED-YV-3233, RED-YV-3366, RLD-YV-
3367, HIFP-YV-0033, HFP-YV-0049, HIFP-YV-2033, HFP-YV-2049

Verify that, upon receiving a high-high liquid level signal from vessel RED-VSL-00008 (GTC) TBD

3.9.1.1.3 (as appropriate) at the required setpoint (TBD), the valves on piping discharging into A high-high liquid level signal from vessel RLD-VSL-00008 closes (1) the
vessel RED-VSL-00008, and the valves providing motive power to the diaphragm pumps valves on piping discharging into vessel RLD-VSL-00008 and (2) valves
or steam ejectors discharging to the vessel RED-VSL-00008 close, providing motive power to the diaphragm pumps or steam ejectors

discharging to the vessel RED-VSL-00008.
Valves - CTNs: RED-YV-3 142. RED-YV-3 147, RED-YV-3 148, RED-YV-3222. RED-
YV-3223. RED-YV-3244, RED-YV-3229, RED-YV-3301, RED-YV-33 18, RLD-YV-
33 19. RED-YV-3320, RED-YV-33 17, RED-YV-33 16, RLD-YV-343 1, RED-YV-3430,
RED-YV-3407. RLD-YV-3425, RED-YV-3428, RED-YV-35 18, RED-YV-3522. RID-
YV-3525, RED-YV-3505. RED-YV-3508, RLD-YV-351 1, RLD-YV-381 5, RED-YV-
3818. RED-YV-3821, RED-YV-3806, RED-YV-3021, RED-YV-3022, RED-YV-3501,
RED-YV-3502. RED-YV-3233, RED-YV-3235. RED-YV-3234, RED-YV-3420, RID-
YV-3429, RED-YV-3432, RLD-YV-3426, RED-YV-3427, RED-YV-3808, RED-Y-V-
3811, RED-YV-3814, RED-YV-3366, RED-YV-3367, RLD-YV-335 1, RED-YV-3368,
RED-YV-3369, RLD-YV-3370, RED-YV-3476, RED-YV-3552, RED-YV-3551, RED-
YV-3871, RED-YV-3856, HFP-YV-0033, HFP-YV-0049, HFP-YV-2033, HFP-YV-
2049, PWrD-YV-0026, PWVD-YV-0031, PWVD-YV-0039, PWD-YV-0021, PWD-YV-
0087, PWTD-YV-0077, PWD-YV-0093, PWD-YV-0060, HSH-PMP-00001, HSH-PMP-
00002, HDH-YV-0 176

3.9.1.1.2 Verify that, upon receiving a high liquid level signal at the required setpoint (TBD) from (GTC) TBD
vessel RED-VSL-00007, the valves that supply the motive fluid to the diaphragm Pumps A high liquid level signal from vessel RED-VSL,-00007 prevents the
or steam ejectors cannot open. initiation of sumps discharge to vessel RED-VSL-00007.

Valves - CTNs. RED-YV-3232, RED-YV-3501, RLD-YV-3502

3.9.1.1.2 Verify that, upon receiving a high liquid level signal at the required setpoint (TBD) from (GTC) TBD
vessel RED-VSL-00007, the valves that supply the motive fluid to the diaphragm Pumps A high liquid level signal fromt vessel RED-VSL-00007 prevents the
or steam ejectors cannot open. initiation of sumps discharge to vessel RED-VSL-00007.

Pumps - CTNs: RED-PMP-00018, RED-PNM-00019, HSH-PMP-00001, HSH-PMP-
00002.
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HLW Radioactive Liquid Waste Disposal system (RID) Design Description

Requirement Plan (including SSCs)* Acceptance Criteria Notes/Comments Test Conditions
(para U)(TAC or GTC)*

Verify that. upon receiving a high-high liquid level signal from vessel RLD-VSL-00007 (GTC) TBD
3.9.1.1.3 at the required setpomnt (TED), the valves on piping discharging into vessel RLD-VSL- A high-high liquid level signal from vessel RLD-VSL-00007 closes (1) the

00007, and the valves providing motive power to the diaphragm pumps or steam ejectors valves on piping discharging into the vessel RLD-VSL-0007, and (2) valves
discharging to the vessel RLD-VSL-00007 close, providing motive power to the diaphragm pumps or steam ejectors

discharging to the vessel RLD-VSL-00007.
Valves - CTNs: RLD-YV-3 105. RLD-YV-3 156, RLD-YV-3232, RLD-YV-3140, RID-
YV-3141. RLD-YV-3501, RLD-YV-3502, RLD-YV-3237, HDH-YV-0174, HDH-YV-
0175. HOP-YV-0121, HOP-YV-0128, HOP-YV-2 121. PWD-YC-0026, HOP-YC-2 120

Verify that a low-low liquid level from the vessel RLD-VSL-00007 or vessel RLD-VSL- TBD
3.9.1.14 00008 at the required setpointns) (TED) stops the RLD sample/transfer pumps (RLD- (GTC)

PMP-00018/19). A low-low liquid level signal from the vessel RLD-VSL-00007 or vessel
RLD-VSL-00008 stops the RLD sample/transfer pumps (RLD-PMP-

Pumps - CINs: RLD-PMP-00018, RLD-PMP-00019 00018/19).

Level indicators - CTNs: TBD

Verify that a low-low liquid level signal at the required setpoint (TBD) from RLD-VSL- TBD
319.1.1.5 00002 closes ejectors valves used to facilitate transfer of effluents from RLD-VSL- (GTC)

00002. A low-low liquid level signal from RLD-VSL-00002 closes ejectors valves
used to facilitate transfer of effluents from RLD-VSL-00002.

Ejectors - CTNs: RLD-EJCTR-00020A, RLD-EJCTR-00020B3

Level indicators - CTNs: RLD-LI-3024A

Verify leak detection capability for sumps (discharging to the RLD Vessels) as described TED
3.9.21 in the WTP Dangerous Waste Penmit. (GTC) The minimum detectable level for each sump is

The leaks in the sumps listed are monitored and an alarm is given when a required to establish the demonstration acceptance
Sumps - CTNs: RLD-SUMP-0000l, HCP-SUMP-00001, HDHl-SUMP-00001, HDH- leak in sump is detected. criteria for each sump. This level remains as TBD
SUMP-00002, HDH-SUMP-00003, HIFP-SUMP-00002, HFP-SUMP-00005, HJOP- utlrdrgnvno nomto saalbe
SUWvI-00003, HOP-SUMP-00008, IPH-SUMIP-00001, HPH-SUMP-00003, HPH- utlrdrgnvno nomto saalbe
SUJMI-00005, HSH-SUMP-00003, HSH-SUMP-00007, HSH-SUMP-00008, HSH-
SUWiP00009.

Verify that a high liquid level signal from the autosampler (ASX-SAMPLR-00028) level TBD
3 9.2.2 instrumentation via PPJ stops the H-WLR-RLD sample/transfer pumps (RLD-PMIP-0001 8 (TAC)

and RLD-PMP-000 19). A high level signal from the ASX enclosure for ASX-SMPLR-00028 stops

RLD sample/transfer pumps.
Pumps - CTNs: RLD-PMP-000 18, RLD-PMP-000 19

Autosampler - CTNs: ASX-SMPLR-00028

Level Instruments - CTNs: TB3D

Verify that the HWLR-RLD sample/transfer pumps (RLD-PMP-000 18 and RLD-PMP- TED
3.9,2.3 00019) are prevented from running via signal from PPJ when valve associated with the (TAC)

autosampler (ASX-SAMPLR-00028) flushing are aligned for flushing. When valves (TBD) are in the flushing alignment (i.e., open/closed) RLD-
PMP-0001 8 and RLD-PMP-0001 9 operation cannot be initiated or stop (if

Pumps - CTNs: RL.D-PMP-0001 8, RLD-PMIP-00019 currently operating).

Valves - CTNs: TED

Notes:
*Test acceptance criteria (TAC) are based on requirements from authorization basis documents. General test criteria (GTC) are requirements from other sources.
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HLW Radioactive Liquid Waste Disposal System (RID) Design

Description

Appendix B- Description of System Functional Flow and
Interactions

Detail description: All radioactive process effluents routinely generated during production of 1-LW glass are processed
through the RLD system. RLD-VSL-00007 and RLD-VS-00008 are redundant for receiving routine process effluent
transfers (inputs).

Initiation: This function initiates when a source of primary effluent is ready to transfer, and a receiving vessel is available.

Termination: This function terminates when the receiving vessel is at high operating volume.

Parallel or sequential functions: PJM operation (optional)

Applicable Modes: Routine and non-routine operations

Appliabl Modes: Roine and nonroune operationdsat

Detail description: Prsuplqs (onlynsapiscabetinous letat can receivehighsolid misbclraneoreyco lead
danartrnfretoRDVSL-00007 or RLD-VSL-00008. The operator determines when to transfer based on the f flet nRDVS-00
aavailability of RLD-VSL-00007o DV-008

Init iuid Ti transfer are tni initiated by the operator.rcvr ln

Termination: This function terminates when the sending vsure is at the low operating volume or receiving vessel is at
high operating volume.
Parallel or sequential functions: PAl peainlotinl

Applicable Modes: Routine and non-routine operations

Function:-A.013 Re T revsfe 1/215 Pae-iRfquidsT-3PGOB009



24590-HLW-3ZD-RLD-00001,, Rev 0
HIW Radioactive Liquid Waste Disposal System (RID) Design

Description

Detail description: RLD vessel RLD-VSL-00008 receives effluents from PCW blow-down or suspect radioactively
contaminated plant cooling water purge, off-spec NLD chemical effluent, heel flush transfers from the I-WP vessels, liquids
from the decontamination glove box or booth and drains from the PWD racks.
Initiation: This transfer function is initiated by the operator.

Termination: This transfer function is initiated by the operator.

Parallel or sequential functions: PJM operation (optional)

Applicable Modes: Routine and non-routine operations

Function: A.2 Store Effluents
Detail description: Effluents received in RLD-VSL-00007 and RLD-VSL-00008 are temporarily stored until the inventory
is sufficient to warrant conditioning and transfer to the Pretreatment Facility.
Initiation: This function initiates when effluent receipt is complete.

Termination: This function terminates when conditioning and/or transfer begins

Parallel or sequential functions: PJM (optional)

Applicable Modes: All

Function: A.3 Mix Vessel Inventor
Detail description: Mixing of the vessel inventory is performed to suspend insoluble solids and to blend liquids.

Initiation: This function initiates prior to sampling, neutralization, quenching, and transfer.

Termination: This function terminates at the end of transfer to the PT Facility or at low operating level.

Parallel or sequential functions: Transfer Vessel Inventory, Sample Vessel Inventory, Condition Vessel Inventory, and
Vessel Flushing
Applicable Modes: Routine and non-routine operations

Function: A.4 Sample Vessel Inventor
Detail description: The RLD vessel inventory is circulated through an auto sampler, which extracts a sample to the ASX
for analysis in the Analytical Laboratory. Sampling of each batch is not required and is not a process "hold" point for
analytical results.
Initiation: This function initiates when directed by the operations supervisor.

Termination: This function terminates when sampling is complete.

Parallel or sequential functions: Mix Vessel Inventory

Applicable Modes: Routine operations
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Function: A.5 Condition Vessel Inventor
Detail description: The vessel inventory is treated as required to meet process conditions. Sample data or process
knowledge is used to determine the quantity of sodium hydroxide reagent to add to neutralize the inventory and to increase
the solution pH. Demnineralized water is added through the PWD rack to quench the vessel inventory if the temperature is
too high for pump operation.
Initiation: This function initiates prior to transfer from RLD-VSL-00007 or RLD-VSL-00008.

Termination: This function terminates when all conditioning has been completed.

Parallel or sequential functions: Mix vessel inventory

Applicable Modes: Routine and non-routine operations

PaalloFseta unctions: MixTanfe Vessel Inventory

Detail description: DIWondoe NARfluensh volume taesupeds ed ffrooth PWDVL000 ack t lu-sh t samp e ndTase
Flis foogeacses oreoeioisnrmgh.lns
Initiation: This function initiates after pumpsitop.gi opeeadaprisv ina srcie rmteP aiiy

Termination: This function terminates byhflo totaLizes indiato prtn eeo h eciigvse sfl P

Parallel or sequential functions: Mix Vessel Inventory

Applicable Modes: Routine operations

Function: B.l1.2 Flush Raml Vesselsfe ie
Detail description: RD-VL000 and RL-VL000 ares flushed with DWlie as necessaryth P ac to reshsmve hellid tand
slides. DWlo nd aR fus voume aoidre m upp liedfome PDrak
Initiation: This function initiates whtenrectedp b sopertossprio.frhe laot

Termination: This function terminates by velo olue indication.

Parallel or sequential functions: Mix Vessel Inventory

Applicable Modes: NRoutine operations

D490eildesripion R VL-00 6n (Revised000 51/0)Pae B-3he wihDWa eesrtroef heel0- liuidP- and00
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Description

Function: B. 1.3 Flush and Wash System Cornponents
Detail description: Flush and wash system components as required to keep radiation exposure ALARA for maintenance.
Flush water is supplied from the PWYD Racks.
Initiation: This function initiates when directed by operations supervisor to minimize radiation buildup.

Termination: This function terminates when directed by operations supervisor.

Parallel or sequential functions: Mix Vessel Inventory

Applicable Modes: Non-routine operations

Function: C. 1. 1 Vent Vessel Headspace
Detail description: Vent RLD-VSL-00007 and RLD-VSL-00008 headspaces to the PVV. RLD-VSL-00002 headspace to
the C5 ventilation via the overflow.
Initiation: This function is continuous

Termination: NA

Parallel or sequential functions: All

Applicable Modes: All

Function: C.1.2 Vent Process Line High Points

Detail description: Vent process line high points to the PVV for hydrogen mitigation.

Initiation: High point line vents open to PVV when pumps are off.

Termination: High point line vents close prior to pump start

Parallel or sequential functions: Mix Vessel Inventory, Store Vessel Inventory, and Condition Vessel Inventory

Applicable Modes: Routine operations

Function: C.1.3 IMaintain Vessel Headspace
Detail description: Maintain vessel headspace by providing an overflow path. RLD-VSL-00002 over-flows to RLD-
SIJMP-OOOO 1. RLD-VSL-00007 and RLD-VSL-00008 overflow to the HCP-SUMP-0000 I via a seal loop to maintain
vessel pressure in a limited operating range.
Initiation: This function is continuous

Termination: NA

Parallel or sequential functions: All

Applicable Modes: All
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Function: D.1I PCJ - Non-Safey Monitoring, Control, and Communication
Detail description: PCJ provides non-safety monitoring and control functions. Components that are controlled
automatically by the PPJ are also monitored by the PCJ during normal operations. The functions that are monitored and
controlled by the PCJ are:

* Monitor the temperature, pressure, and level of the RLD vessels contents
* Monitor the liquid level in the sumps discharging to the RLD vessels
* Detect and indicate liquid level in the RAD area sumps and detect leaks in the sumps
* Monitor RLD seal loops liquid level
*Process control through trips and interlocks via monitoring internal conditions in vessels, sumps, and associated

piping. Components such as pumps and valves are also remotely operated
Initiation: This function initiates when the 1-1W Facility is in startuLp operations.

Continuous: This function terminates when 1-1W glass production operations are complete.

Parallel or sequential functions: All

Applicable Modes: All

Termination: NA

Parallel or sequential functions: All

Applicable Modes: All

Function: E.1I Utilize Electrical Power
Detail description: Electrical power to the HLW-RLD equipment and instruments is supplied by the LVE system.
Initiation: This function initiates when the HLW Facility is in startup operations.

Continuous: This function terminates when H1W glass production operations are complete.

Parallel or sequential functions: All

Applicable Modes: All

Termination: NA

Parallel or sequential functions: All

Applicable Modes: All

Function: E.2 Utilize non-safet cornpressed air
Detail description: Instrument air from the ISA system is used to provide motive power for remotely actuated
valves, bubbler instrumentation, and purge air for the RLD-VSL-00007 and RLD-VSL-00008 overflow line..

Continuous: This function terminates when HLW glass production operations are complete.

Parallel or sequential functions: All
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Applicable Modes: All

Termination: NA

Parallel or sequential functions: All

Applicable Modes: All
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Appendix C- Active Safety Instruments and Functions
The following safety functions and components are required to implement the safety interlocks via PPJ. The
components (sensors and final elements) shall be connected to the PPJ.

No active safety functions are identified.
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Appendix D System Procedures

RESERVED
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Appendix E System History

RESERVED
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1 Introduction

1.1 System Identification

This system design description (SDD) defines the technical, functional, and performance requirements of the
Low-Activity Waste (LAW) Facility primary offgas process system (LOP) and secondary offgas/vessel vent
process system (LVP). This document details waste treatment requirements, environmental compliance
requirements, and authorization basis requirements of the LOP and LVP systems as they are currently known and
understood. This SDD describes the process and functional design requirements of the LOP and LVP systems.
including the following:

* Services and utility requirements, operating materials and supplies, and other external interfaces

* Operations limits and design bases

* Other criteria and requirements pertinent to the design of the LOP and LVP systems

The LOP and LVP systems comprise the LAW offgas system. The offgas system's most important function is to
provide the motive force for maintaining the melter plenums at negative pressure by removing generated offgas
from the melters and discharging at the stack. Also, the offgas system both cools and heats the offgas where
needed to protect the system from exceeding design temperatures, precluding the formation of condensation, and
maintaining process temperatures to allow proper offgas treatment. When operating in the PT (baseline)
configuration, secondary effluents from the LOP and LVP systems are sent to the PT Facility for further treatment
and disposal. When operating in the direct-feed low activity waste (DFLAW) operating configuration, secondary
effluents from the LOP and LVP systems are sent to the Effluent Management Facility (EMF) for further
treatment and disposition.

1.2 Limitations and Scope

The scope of this document is to provide an authoritative source for the collected set of requirements applicable to
the LOP and LVP systems, inclusive of interface requirements with other systems. DFLAW scope and associated
applicable design requirements have been incorporated in Sections 1-3 of this document only. Updates to Section
4 will be incorporated at a later date once the detailed design process for DFLAW has been completed.-The SDD
scope is limited to LOP and LVP system features that support production and/or protect equipment, personnel,
and the environment. The SDD is prepared in accordance with 24590-WTP-3DP-GO4B3-00093, System and
Facility Design Descriptions. The intended use of these collected requirements is to establish the following:

* Informn the LOP and LVP system design effort

* Provide a validated basis upon which to confirm implementation of design requirements

* Provide the expected means of verification for requirements, including those that are post-construction (i.e.,
startup and commissioning test objectives and acceptance criteria)

All requirements established in this document are intended to be verified to be implemented in design and/or
physical configuration using a graded approach commensurate with importance and risk.

Where numeric values are provided within requirements in Section 3, these values are provided without additional
miargin. For example, if a value is established in 24590-WTP-DB-ENG-O1-OO1, Basis ofDesign, no attempt is
made to remove any margin that may or may not have gone into the establishment of that value, and neither has
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any margin been added. Where values are stated as minimums or maximums, there is no expectation that
additional margin be applied in the verifications that the design requirements have been met. Testing required to
be performed in accordance with external codes and standards must follow the rules established in those
documents.

This document is intended to be used in support of design development, design verification, turnover, startup
testing, and commissioning activities. This document will be maintained current relative to changes in source
requirements documents. Updates shall be made concurrent with these changes to source requirements, or
implementation shall be tracked for completion in accordance with 24590-WTP-GPG-ENG-0 170, Impact
Evaluation.

Engineers are expected to be able to use the requirements in Section 3 of this document as input for design
development without recourse to the upper-tier source documents or searches of the Technical Requirements
Management System supported by Technical Requirements Search Application. Design engineers are still
required to ensure that requirements contained with the disc iplIine/functi onal standards incorporated by reference
in Section 3 are followed. These documents contain additional criteria that are based on applications of external
code s/standard s, corporate best practices, and engineering management expectations for a consistent approach to
design.

Certain requirement statements in this document are preceded by a "[HOLD]" notation. This notation is used
when there are unresolved technical issues, known inconsistencies among source requirements, or other
management suspensions of work requiring resolution. Requirements with the "[HOLD]" notation may be used
to proceed with preliminary or committed design (with inclusion of appropriate holds) but shall not be used in
support of fabrication or construction until the "[HOLD]" is removed.

The contents of Section 4 are being developed in a phased approach in support of future operations and
maintenance. At this revision, only the contents of Sections 4. 1.1 through 4.1.4 and 4.1.6 have been updated and
verified. Sections 4.1 .5, 4.2, 4.3, and 4.4 are currently reserved and will be updated in a later phase after the work
to support completion of these sections has been completed.

1.3 Ownership and Maintenance

The Design Authority (DA) organization is responsible for the preparation and maintenance of this document
through turnover of the included systems to Operations. Thereafter, maintenance of this document is the
responsibility of the Plant Engineering organization; however, the Engineering DA organization retains
responsibility for the establishment and definition of design requirements.

1.4 Definitions/Glossary

Confinement - For consistency-regardless of usage elsewhere-confinement is used in this document to denote
the controls used to prevent or minimize the release or migration of airborne contaminants, including aerosols,
hazardous vapors, or gases.

Containment - For consistency-regardless of usage elsewhere-containment is used in this document to denote
the controls used to prevent or minimize the release or migration of liquid or liquid-entrained contaminants.

Primary confinement and containment - The structures, systems, or components (SSC) and their associated
boundaries that confine or contain airborne and liquid contaminants under normal conditions.
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Secondary confinement and containment - The structures or other design features that capture and prevent
further spread or migration of airborne or liquid contaminants after they have escaped primary confinement or
containment.

1.5 Acronyms and System Designators

1.5.1 Acronyms

AC alternating current

ACFM actual cubic feet per minute

ADS air displacement slurry

Al-l authority having jurisdiction

ALARA as low as reasonably achievable

ASME American Society of Mechanical Engineers

ASD Adjustable Speed Drive

BACT Best Available Control Technology

BARCT Best Available Radionuclide Control Technology

BARD Bases Assumptions and Requirements Document

BOD Basis of Design

CDI configuration data index

CO carbon monoxide

COM commissioning

DBE Design Basis Event

DC direct current

DCS distributed control system

DFLAW Direct Feed Low Activity Waste

DIW demineralized water

DOE US Department of Energy

DRE destruction and removal efficiency

EMF effluent management facility

EPDM ethylene propylene diene monomer

HEPA high-efficiency particulate air

ILAW immobilized low-activity waste

LAW Low Activity Waste

LED light emitting diode

NFPA National Fire Protection Association

OD outside diameter

ORD Operations Requirements Document

M&ID piping and instrumentation diagram

PDSA preliminary documented safety analysis

PLC programmable logic controller
PM Particulate Matter

PM 10 Particulate Matter under 10 microns
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PODC principal organic dangerous constituents

PSUP power supply
PT Pretreatment (Facility)
ROIN requirement object identification number
RTU remote terminal unit
SBS submerged bed scrubber
SC-Ill seismic category III
SCFM standard cubic feet per minute
SCO selective catalytic oxidation unit
SCR selective catalytic reducer
SDD system design description
SIR switch integrated rectifier
SQR supplier quality representative
SRD Safety Requirements Document
SS safety significant
SSC structures, systems, or components
STEL short term exposure limits
SUB subcontractor
TEQ toxicity equivalence
T/R transformer/rectifier
UPS uninterruptible power supply
VOC volatile organic compound
WESP wet electrostatic precipitator
WG water gage
WTP Hanford Tank Waste Treatment and Immobilization Plant
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1.5.2 System Designators

CxV Cx ventilation system

CHW chilled water system

DEP DFLAW effluent management facility process system

DIW demnineralized water system

ISA instrument service air system

LCP LAW concentrate receipt process system

LUP LAW melter feed process system

LMP LAW melter process system

LOP LAW primary offgas process system

LVE low voltage electrical system

LVP LAW secondary offgas/vessel vent process system

PCJ process control system

PPJ programmable protection system

PSA plant service air system

RLD radioactive liquid waste disposal system

RWH radioactive solid waste handling system

SDJ stack discharge monitoring system

SHR sodium hydroxide reagent system

UPE uninterruptible power electrical system
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2 General Overview

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) Contract (DE-AC27-01RV14136) and
functional specification (Level 1) provides inputs to requirements development (see 24590-WTP-RPT-ENG-O I -
001, Technical Baseline Description). Requirements development documents are communication tools between
the Project office and the client (U.S. Department of Energy Office of River Protection) and include the following
(Level 2) documentation:

*Authorization basis (safety compliance strategy)

*Flowsheets (throughput compliance strategy)

* Immobilized low-activity waste (ILAW) compliance plans

* Operations Requirements Document (ORD) (24590-WTP-RPT-OP-0 1-001)

* Permits (environmental compliance strategy)
* External interface control documents

The following context diagrams show inputs and outputs associated with the vessel ventilation header, LOP
primary, and LVP secondary systems (see Figure 2-1, and Figure 2-2). This diagram does not differentiate among
some utilities that have both normal and safety service provisions. This diagram is used in support of functional
and performance definition at the system level. Figure 2-3 provides a simplified process flow diagram of the
overall LOP and LVP systems. See Section 1.5 for the list of relevant system designators.
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Figure 2-1 LOP System Context Diagram
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Figure 2-2 LVP System Context Diagram
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2.1 System Functions/Safety Functions

This section defines the LOP and LVP functions and attributes that need to be addressed by the systemn design.
Figure 2-3 provides the functional block diagram for the LOP and LVP systems, indicating the internal and
external systems and utilities that provide the primary support or interface for that function. Section 3. 1 provides
the design and performance design requirements to meet both functional and other requirements.

Systemn interfaces are provided for reference only. See Section 1 .5 for the list of relevant system designators.

The functions included in Figure 2-4 are the primary and secondary level functions of the LOP and LVP systems.
These functions are further described in Table 2-1, Functional Analysis and Crosswalk Requirements. Where
appropriate to Support definition of functional and design requirements, functions have been further decomposed
and additional levels of supporting functions are also described. The requirement section number provides the
location of the applicable functional analysis incorporated into system requirements.

Appendix B3 provides a fuirther decomnposition of system functions. including initiating, terminating, and
integrating events and functions.
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Figure 2-3 Functional Block Diagram
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Figure 2-4 LOP and LVP Simplified Process Flow Diagram
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Table 2-1 Functional Analysis and Crosswalk Requirements

Requirement
Reference Functional Analysis Description Section No.

A. Safely treat melter offgas to protect the public, environment, and plant personnel N/A
A. from radionuclide and chemical exposure.

Ventilate (Draw) Melter Offgas - The LOP system draws gases from the melters, 3.4.1.1, 3.4.2.15,
A.1I maintains a negative pressure in the melter plenums, equipment, and piping relative to 3.4.2.16

__________adjacent areas, and confines hazardous.

A.2Cool Melter Offgas - The LOP system cools the offgas enabling subsequent treatment. 3.4.2.1
A.2 Cooling is performed by the offgas film cooler and submerged bed scrubber (SBS).

A.3Remove Particulates and Aerosols - Remove radioactive entrained particulates and 3.4.121, 3.4.2.5,
A3aerosols from the offgas stream via the SBS and WESP. 3.4.2.6,3425

A.4 Ventilate Vessels -Ventilate process system vessels (LCP, LFP, and RLD). 3.4.3

Preheat Offgas -Preheat offgas stream prior to the high-efficiency particulate air 3.4.2.1
A.5 (HEPA) filters to prevent moisture condensation and subsequent blinding of the HEPA

filters.

Receive Safety Power -HEPA filter preheater safety elements receive safety power to 3.4. 3
A.5.1 maintain confinement and prevent moisture condensation and subsequent blinding of

the H4EPA filters during a loss of power event.

A.6Remove Particulates - Remove radioactive-entrained particulates from the offgas 3.4.1 .2, 3.4.2.1,
A6stream via HEPA filters. 3.4.2.3, 3.4.2.5,

3.4.2.6

3.4.1.2, 3.4.1.3,
3.4.2.1, 3.4.2.2,

A.7Treat offgas -Treat offgas to remove principal organic dangerous constituents (PODCs) 3.4.2.7, 3.4.2.8,
A7and hazardous emissions in accordance with the air permit. 3.4.2.9, 3.4.2.1,

3.4.2.11, 3.4.2.12,
3.4.2.13, 3.4.2.14

Transfer scrubber effluents -Transfer scrubber effluents to the caustic collection vessel. 3.4.3.3

A.7.1 Scrubber effluent collected by the caustic collection vessel is sent to either the RLD
system in PT facility (baseline configuration) or the DEP system in the EMF (DFLAW
configuration) for further treatment/disposal._________

Exhaust - The LOP and LVP systems maintain all components at a lower pressure 3.4.1.7, 3.10.2.1
A.8 relative to the room or gallery in which they reside. One set of fans and air injection

provide the motive force for the elevated release of offgas through the exhaust stack.

A.8.1 Receive Safety Power - Offgas exhauster fans receive safety power to maintain offgas 3.4.3
at a negative pressure for confinement during a loss of site power.__________

B. Provide Diluted Ammonia N/A

B.IInject Diluted Ammonia - Inject Diluted Ammonia/air mixture into the catalytic 3.4.2.1. 3.4.2.4
B. I oxidizer/reducer skid (SCO) to reduce NO,, to nitrogen and water vapor._________

C. Actuate Valves N/A

C. IActuate Valves - ISA provides the motive force to safety and non-safety valves on the 3.4. 3
C. I LOP and LVP systems and supply instrumentation purge for the LVP system._________
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Requirement
Reference Functional Analysis Description Section No.

D. Electrical Power N/A

D. IReceive Electrical Power - The low voltage electrical (480/208/120 V) system (LVE) 3.4.3
D. I provides electrical power to the non-safety LOP/b VP equipment and instruments.

E. Maintainability N/A

E.IRemove/Package & Replace Components - Remove, package, and replace LOP and 3.4.4.1
E.1 LVP replaceable components.

F. Support Monitoring, Control, and Communication Functions N/A
F. 1 PCJ - Normal Controls N/A
F.l .1 The non-safety LOP/LVP processes support monitoring and control communications. 3.4.3

F.2 PPJ - Safety Instrumented Functions and Alarms N/A

F.2.1 Film Coolers High Outlet Temperature: A temperature monitor on the film cooler outlet 3.9.2.2.1
shall be provided to detect high temperatures that may be capable of failing the melter
offgas confinement boundary. Upon detection of high temperature (setpoint TBD) in
the film cooler outlet, the valve on the in-bleed assembly that feeds the film cooler shall
actuate open.

F.2.2 Wet Electrostatic Precipitator (WESP) High Liquid Level: WESP level instrumentation 3.9.2.2.2
shall be provided to detect an accumulation of liquid in the WESP. Upon detection of

__________high liquid level (setpoint TBD), the WESP demnineralized water flush valve shall close.
F.2.3 SBS High Liquid Level: SBS level instrumentation shall be provided to detect high 3.9.2.2.3

liquid levels in the SBS vessel. Upon detection of a high liquid level in the SBS vessels,
the following actions shall occur:

*Shut down the operating SBS condensate purge pump
*Close the isolation valves on the demnineralized water connections to the bulges and

priming lines associated with the SBS and SBS condensate vessels of concern.
*Terminate feed to the operating melter (LFP/LCP systems). The method of feed

termination is by first isolating air to the melter feed ADS pumps, followed by the
isolation of water (after line flushes, as necessary) to the melter feed pumps. _________

F.2.4 SBS Low Liquid Level: SBS level instrumentation shall be provided to detect low 3.9.2.2.4
liquid levels in the SBS vessel. Upon detection of a low liquid level in the SBS vessels,
the following actions shall occur:

* Shut down the operating SBS water purge pump
* Terminate feed to the operating melter (LFP/LCP systems). The method of feed

termination is by first isolating air to the melter feed ADS pumps, followed by the
isolation of water (after line flushes, as necessary) to the melter feed pumps.

F.2.5 HEPA Preheaters High Outlet Temperature Interlocks: Temperature instrumentation 3.9.2.3.1
downstream of the preheaters shall be provided to detect an increase in temperatures in
the offgas stream. Upon detection of high offgas temperatures (setpoint TBD)
downstream of the preheaters, the following actions shall occur:

* Isolate power to the non-safety heating elements
* De-energize the Safety heating elements on each of the Safety preheaters _________
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Requirement
Reference Functional Analysis Description Section No.

F.2.6 HiEPA Preheater Differential Temperature Interlocks: Temperature instrumentation 3.9.2.3.2
upstream and downstream of the preheaters shall be able to detect differential
temperatures in the offgas stream. Upon detection of low differential temperatures
(setpoint TBD), the following actions shall occur:

* Isolate power to the non-safety heating elements
* Energize a safety heating elements on each of the safety preheaters.
* Monitors offgas differential temperature, and energizes additional safety heating

elements, as necessary, to achieve a minimum differential temperature.

F.2.7 HEPA High Differential Pressure Interlock: HEPA filter differential pressure 3.9.2.3.3
instrumentation shall be provided to detect differential pressure changes in the offgas
stream. Upon detection of high differential pressure (setpoint TBD), the system shall
terminate feed to both melters (LFP/LCP systems). The method of feed termination is
by first isolating air to the melter feed ADS pumps, followed by the isolation of water
(after line flushes, as necessary) to the melter feed pumps.

F.2.8 H4EPA Isolation Valves Interlock: The melter offgas HEPA filter isolation valve design 3.9.2.3.4
shall ensure that the filter isolation valves cannot isolate both filter trains at the same
time. The other non-manual isolation valves shall fail in "open" position if control
signal or motive power is lost.

F.2.9 Mercury Mitigation Skid High Differential Pressure Interlock: Mercury mitigation skid 3.9.2.4.1
pressure monitors shall be provided to detect high differential pressure across the skid
indicative of a plugged carbon adsorber or closure of a carbon adsorber isolation valve.
Upon detection of high differential pressure (setpoint TBD) across the skid, the
mercury mitigation skid bypass valve shall be actuated open.

F.2. 10 Mercury Mitigation Skid High Inlet Temperature Interlock: Temperature monitoring on 3.9.2.4.2
the offgas inlet to the mercury mitigation skid shall be provided to detect hot offgas
flow that may be capable of causing bulk ignition and burning of the carbon media.
Upon detection of high offgas temperature (setpoint TBD), the following actions shall
occur:

*Open the mercury mitigation skid bypass valve
*Close the offgas inlet valve to both carbon adsorbers.

F.2.1 1 Mercury Mitigation Skid High Differential CO,, Interlock: Carbon oxides (COx) 3.9.2.4.3
concentration monitors shall be provided across the mercury mitigation skid to detect an
increase in CO or CO2 concentration in the offgas stream, indicative of a carbon bed
fire. Upon detection of high differential CO or CO2 concentration (setpoint TBD), the
following actions shall occur:
* Open the mercury mitigation skid bypass valve
* Close the offgas inlet and outlet valves of both carbon adsorbers
* Terminate feed to the operating melter (LFP/LCP systems). The method of feed

termination is by first isolating air to the melter feed ADS pumps, followed by the
isolation of water (after line flushes, as necessary) to the melter feed pumps. _________

F.2.12 SCO/SCR Skid High Differential Pressure Interlock: SCO/SCR skid differential 3.9.2.5.1
pressure detection instrumentation shall be provided to monitor differential pressures
across the skid. Upon detection of a high differential pressure (setpoint TBD) across the

__________skid, the SCRISCO skid bypass valve shall be actuated open._________
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Requirement
Reference Functional Analysis Description Section No.

F.2.13 SCO/SCR Skid High Electric Heater Temperature Interlock: A temperature monitor 3.9.2.5.2
downstream of the catalytic oxidizer/reducer skid heater shall be provided to detect high
temperatures that may be capable of failing the melter offgas confinement boundary.
Upon detection of high temperature (setpoint TBD), power to the catalytic
oxidizer/reducer skid heater shall be isolated.

F.2.14 SCO/SCR Skid High Outlet Temperature Interlock: A temperature monitor on the 3.9.2.5.3
selective catalytic oxidizer/reducer skid outlet shall be provided to detect high
temperatures that may be capable of failing the melter offgas confinement boundary.
Upon detection of high temperature (setpoint TBD), the following actions shall occur:

*Isolate ammonia flow to the catalytic oxidizer/reducer skid
*Isolate the catalytic oxidizer/reducer skid heater

F.2.15 SCO/SCR Skid Low Outlet Temperature Interlock: A temperature monitor on the 3.9.2.5.4
selective catalytic oxidizer/reducer skid outlet shall be provided to detect low
temperatures that could result in rapid ammonium nitrate formation. Upon detection of
low temperature (setpoint TBD), the ammonia flow at the ammonia/air-dilution skid
shall be isolated._________

F.2.16 SCO/SCR Ammonia Supply High Flow Interlock: Ammonia supply flow 3.9.2.5.5
instrumentation shall be provided to detect a rise in ammonia supply flow. Upon
detection of a high ammonia supply flow (setpoint TBD), the isolation valve on the
ammonia supply line shall close.

F.2.17 SCO/SCR Ammonia Supply Low/Reverse Dilution Air Flow Interlock: Dilution-air 3.9.2.5.6
flow instrumentation shall be provided to detect decreased/reverse dilution-air flow.
Upon detection of decreased/reverse dilution-air flow (setpoint TBD), the isolation
valve on the ammonia supply line shall close.

F.2.18 Caustic Scrubber High Differential Pressure Interlocks: Caustic scrubber pressure 3.9.2.6.1
detection instrumentation shall be provided to monitor differential pressures. Upon
detection of high differential (setpoint TBD), the following actions shall occur:

* Close the caustic scrubber isolation valve on the recirculation line from the caustic
collection tank

* Close the caustic scrubber spray water addition control valve
* Open the caustic scrubber bypass valve

F.2.19 Caustic Scrubber Recirculation Line Low Pressure Interlocks: Recirculation line 3.9.2.6.2
pressure detection instrumentation shall be provided to monitor caustic scrubber
recirculation line pressure. Upon detection of low pressure (setpoint TBD) in the
recirculation line the recirculation line isolation valve shall be closed.

F.2.20 Caustic Scrubber Recirculation Line Low Flow Interlocks: Recirculation line flow 3.9.2.6.3
detection instrumentation shall be provided to monitor caustic scrubber recirculation
line flow. Upon detection of low flow (setpoint TBD), feed to the operating melter shall
be terminated (LFP/LCP systems). The method of feed termination is by isolating air
and water to the melter feed ADS pumps. A timed delay in water isolation is allowed
for flushing activities, with related analytical limits and setpoints accounting for this
time delay._________
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Requirement
Reference Functional Analysis Description Section No.

F.2.21 Caustic Scrubber Bypass Valve Not Closed: A position switch on the caustic scrubber 3.9.2.6.4
bypass valve shall be provided to monitor the position of the valve. Upon detection of
the caustic scrubber bypass valve no longer being closed, the following actions shall
occur:

*Isolate power to the catalytic oxidizer electric heater
*Isolate the ammonia supply to the SCO/SCR skid
*Open the SCO/SCR bypass valve

F.2.22 Caustic Scrubber High Outlet Temperature Interlock: Temperature instrumentation 3.9.2.6.5
downstream of the caustic scrubber unit outlet shall be provided to monitor offgas
temperatures. Upon detection of high temperature (setpoint TBD) downstream of the
caustic scrubber unit outlet, the following actions shall occur:

*Isolate power to the catalytic -oxidizer electric heater
*Isolate the ammonia supply to the SCO/SCR skid
*Open the SCO/SCR skid bypass valve.

F.2.23 Caustic Scrubber Low Pressure Water Supply Interlock: Process water line pressure 3.9.2.6.6
detection instrumentation shall be provided to monitor process water line pressure.
Upon detection of low pressure (setpoint TBD) in the process water line, the process
water line isolation valve shall be closed.

F.2.24 LVP Low Header Vacuum Interlock: LVP header pressure detection instrumentation 3.9.2.7.1
shall be provided to monitor the header vacuum. Upon detection of low vacuum levels
(setpoint TBD), the following actions shall occur:

* Set exhausters to a fixed speed
* Open the bypass valves in the secondary offgas process system (mercury mitigation

skid, catalytic oxidizer/reducer skid, and the caustic scrubber)
* Close the vessel vent header pressure control valve
*Termninate feed to the melters (LFP/LCP systems). The method of feed termination

is by isolating air and water to the melter feed ADS pumps.
* Close the isolation valve on the ammonia supply to the SCR
* Close the isolation valve on the dilution-air supply to the SCR

F.2.25 LVP Excessive Header Vacuum Interlock: LVP header pressure detection 3.9.2.7.2
instrumentation shall be provided to monitor the header vacuum. Upon detection of
excessive vacuum levels (setpoint TBD), the following actions shall occur:

* Set exhausters to a fixed speed
* Open the bypass valves in the secondary offgas process system (mercury mitigation

skid, catalytic oxidizer/reducer skid, and the caustic scrubber)
" Close the vessel vent header pressure control valve
* Close the isolation valve on the ammonia supply to the SCR
* Close the isolation valve on the dilution-air supply to the SCR

F.2.26 Exhauster Normal Air Purge Low Pressure Interlock: Pressure detection 3.9.2.8.1
instrumentation on the normnal purge air supply to the exhauster shaft seals shall be
provided to monitor pressure levels. Upon detection of low pressure in the normal purge
air supply, the following actions shall occur:
* Close the isolation valve between the exhauster shaft seals and the normnal air purge

supply
* Open the isolation valve between the exhauster shaft seals and the backup air purge

__________ supply

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 16 Ref: 24590-WTP-3DP-GO4B-00093



24590-LAW-3ZD-LOP-OOOO1, Rev 0
LAW Primary Offgas (LOP) and Secondary Offgas/Vessel Vent

(LVP) System Design Description

Requirement
Reference Functional Analysis Description Section No.

F.2.27 Exhauster Backup Air Purge Low Pressure Interlock: Pressure detection 3.9.2.8.2
instrumentation on the backup purge air supply to the exhauster shaft seals shall be
provided to monitor pressure levels. Upon detection of low pressure in the backup
purge air supply, feed to both LAW melters shall be terminated (LFP/LCP systems).
The method of feed termination is by first isolating air to the melter feed ADS pumps,
followed by the isolation of water (after line flushes, as necessary) to the melter feed

_________pumps._________

F.2.28 LPM Melter Plenum High Pressure Interlock: Upon receipt of a high melter plenum 3.9.2.9.1
pressure (reduced vacuum) signal from the LMP system (via PPJ), the LOP system
shall take the following actions:

* Stop injection of process air to the melter film coolers
*Stop demnineralized water flow to the melter film coolers
* Stop injection of process air to the WESP
* Open isolation valves on the standby offgas line

F.2.29 UPE Loss of Normal Power Interlock: Upon receipt of a loss of normal power signal 3.9.2.10.1
from the UPE system (via PPJ), the LOP and LVP systems shall take the following
actions:

* Stop injection of process air to the melter film coolers
*Stop demnineralized water flow to the melter film coolers
* Stop injection of process air to the WESP
* Fully open the melter offgas flow control valve, downstream of the WESP
* Close the vessel vent header pressure control. A bypass line around the valve with

an orifice exists, allowing a limited flow from the process vessels. This limited
flow is allowed for in the control strategy selection.

* Open bypass valves in the secondary offgas process system (mercury mitigation
skid, catalytic oxidizer/reducer skid, and the caustic scrubber) _________
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2.2 System Classification

The LOP and LVP Vent Systems contain components with the following classifications/designations:

Fli Safety Class
SSafety Significant

SDangerous Waste Permit affecting

SAir Permit affecting

F-1 Waste Acceptance Impacting
E General

2.3 Basic Operational Overview

A functional description of the system is provided in Sections 2 and 2. 1, which provide the context diagram for
the system, interfaces with other systems, a simplified system diagram, a functional block diagram, and
descriptions of the system functions. Detailed operational information is provided in Section 4.

The LOP and LVP systems are located in the LAW Facility. While WTP is operating in either the baseline or
DFLAW configurations, the LOP system is the primary offgas treatment system. The offgas stream leaving the
melter first enters a film cooler to cool the offgas stream in preparation for future processing. The offgas stream
then enters a submerged bed scrubber (SBS) unit that is used for removal of radioactive aerosols and entrained
particulate. The liquid waste from the SBS is transferred to the SBS condensate collection vessel (either directly
or via the SBS overflow vessel) in the radioactive liquid waste disposal system (RLD) within the LAW Facility.
The offgas stream continues to the wet electrostatic precipitator (WESP) which allows for further particulate
removal. The liquid waste from the WESP is transferred to the C3/C5 drains/sump collection vessel in the LAW
RLD system.

After treatment in the WESP, the offgas stream then continues to the LAW LVP system. It first enters a preheater
unit to remove any moisture in the offgas stream before entering the high efficiency particulate air (HEPA) filters.
The HEPA filters then remove radioactive particulate from the dried offgas stream. Upon exiting the HEPA
filters, the offgas stream is sent to a mercury adsorber skid, which uses activated carbon to remove mercury, acid
gases (halides), and iodine for the control of emissions. The offgas stream proceeds to a selective catalytic
oxidizer (SCO) skid, where platinum-based material deposited on a cordierite ceramic monolith is used as the
catalyst to oxidize volatile organic compounds (VOCs) and carbon monoxide to water vapor and carbon dioxide.
Ammonia vapor is then injected into the offgas stream, and when passed through the SCR catalyst, vanadia /
titania-based material deposited on cordierite ceramic converts NO,, gases into nitrogen gas and water. Finally, the
offgas stream enters a caustic scrubber unit to further reduce acid gas levels. The caustic scrubber unit also cools
the offgas stream, which is then exhausted from the building stack by turbine exhausters. The liquid effluents
from the caustic scrubber are collected in the caustic collection vessel and transferred to the RLD system within
the PT Facility.

While operating in the DFLAW configuration, all primary and secondary melter offgas treatment follows the
same process as in the baseline configuration, but with two differences related to interfacing systems. The liquid
effluents from the SBS and WESP are still collected in the RLD system within LAW, but are transferred to the
evaporator feed vessel in the effluent management facility (EMF). The liquid effluents from the caustic scrubber
unit are still collected in the caustic collection vessel, but are transferred to the overhead sampling vessels within
the EMF DEP process system instead of the RLD vessels within the PT Facility. Routing of the secondary

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 18 Ref: 24590-WVTP-3DP-GO4B-00093



24590-LAW-3ZD-LOP-OOOO1, Rev 0
LAW Primary Offgas (LOP) and Secondary Offgas/Vessel Vent

(LVP) System Design Description

effluents produced by the LOP/LVP systems to EMF supports operation of the LAW facility in DFLAW
configuration.

The LOP/LVP systems protect the public, co-located worker, facility worker, and environment from radionuclide
and chemical exposure by confining and removing hazardous radioactive and chemical components from the
melter and vessel ventilation offgas. Compliance with offgas environmental treatment requirements is achieved
before release from an LAW vitrification facility stack. The LOP/LVP systems also confine chemical gases and
contains hazardous liquids in the offgas treatment process. Compliance with environmental monitoring and
reporting is provided through the stack discharge monitoring (SDJ) system.

3 Design Requirements

3.1 Requirements

Requirements are documented in Section 3. Each requirement statement is accompanied by a basis discussion (as
needed) and the expected means of verification. Requirements must be met in design. If a requirement stated in
this document cannot be met in design, a revision to the requirement needs to be pursued, if possible, or the
design must be changed to meet the requirement.

Requirements preceded by "[HOLD]" may only be used in support of preliminary or committed design, which
shall also be issued with appropriate holds per procedure 24590-WTP-3DP-GO4B-00046, Engineering Drawings.
These requirements may not be used in support of fabrication or construction.

The following abbreviations are used to designate the selected method for verification (see 24590-WTP-3DP-
GO4B-00092, System Verification, for additional guidance concerning methods of verification):

(A) Analysis
(I) Inspection
(R) Review
(T) Test

The following abbreviations are used to designate the organization responsible for performing the verification:

(COM) Commissioning
(CON) Construction
(ENG) Engineering
(SU) Startup

(SUP) Supplier
(SUB) Subcontractor
(SQR) Supplier Quality Representative
(REC) Receiving
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3.2 Bases

Basis discussions are provided as needed to explain the decomposition or interpretation from the originating
source requirement(s). Where a [HOLD] has been applied to a requirement, this section will include the basis for
the "HOLD."

3.3 References

The requirements include a source document reference and an identification number (ID) included in brackets
following the requirement statement. Each unique source document reference, with ID number(s), is bracketed
separately. Requirements may include a reference to Section 2 or 2. 1, Functional Description, listed in
parentheses following the source document and ID number references. A complete listing of all source references
is provided in Section 5.

3.4 General Requirements

3.4.1 Mission and Functional / Performance Requirements (Including States and Modes)

The requirements include a source document reference. Each unique source document reference is bracketed
separately. Requirements may include a reference to Section 2. 1, System Functions/Safety Functions, listed in
parentheses following the source document. A complete listing of all source references is provided in Section 5. 1.

3.4.1.1 Primary Confinement System

Requirement: The LOP and LVP systems primary confinement system shall be composed of a locally shielded
enclosure and a dedicated ventilation system associated with each melter that provides primary confinement.
[Section 12.3.1.1, BOD] (A.l1)

Basis Discussion: None. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review the design to verify the boundary of the
R EN LOP/LVP primary confinement system.

3.4.1.2 System Configuration Primary Offgas

Requirement: The LOP system shall be capable of removing particulate matter and acid gases that carry over
from the melter. [Section 6.1.2, BOD] [Section C.7 (d) (3) (iii), DOE-BNI Contract] (A.3, A.6, A.7)

Basis Discussion: None. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis to verify the ability of the system to May be documented in
A ENG Iremove particular matter and acid gases. assessment/evaluation report.
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Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify the ability of the system to
remove particular matter and acid gases.

3.4.1.3 System Configuration Secondary Offgas

Requirement: The LVP system shall be capable of destroying or removing mercury, organic compounds, oxides

of nitrogen, iodine, and acid gases. [Section 6.1.2, BOD] [Section C.7 (d) (3)) (iii), DOE-BNI Contract] (A.3, A.7)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis to verify the ability of the system to May be documented in
A ENG remove or destroy mercury, organic compounds, and asses sment/eval uation report.

oxides of nitrogen, iodine, and acid gases.

Review design to verity the ability of the system to
R ENG remove or destroy mercury, organic compounds, and

oxides of nitrogen, iodine, and acid gases. __________________

3.4.1.4 Room Environment Conditions for Safety SSCs

Requirement: The safety equipment in the LAW Facility LOP and LVP system credited with any safety

function(s) and post-accident monitoring instruments shall be designed and qualified to perform their safety
function(s) as intended in the environment conditions associated with the events for which they are intended to

respond, inclusive of aging effects, throughout their qualified life. [Safety Criterion 4.1-3, Safety Criterion 4.4- 1,
SRD] [Section 11.7.3, BOD] [Section 11.16, ORD]

Basis discussion: SSCs designated as safety significant (SS) are designed and qualified to perform their safety

function(s) as intended in the room environment conditions associated with the events for which they are intended

to respond. The effects of aging on normal and abnormal functioning are considered in design and qualification.

24590-LA W-UOD-W I 6T-0000 1, LAW WRoom Environment Data Sheet identifies environmental conditions for

rooms that house safety SSCs. 24590-LAW-RPT-ENS- 12-00 1. LAW WPost Accident Monitoring Report identifies

PAM instrumentation.
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Verification: Verification is expected to be achieved through:

Verif. Verif.
Method By Plan Notes/Comments

Document in EQP. See 24590-
Perform analysis or testing to verify the ability of the SSCs LAW-UOD-WJI6T-0000 1, LA W

A/T ENG credited with a safety function to withstand the specified Room Environment Data Sheet
environmental conditions. for room environmental

conditions.

R ENG Review the design to verify conformance to the as-tested or as- Document in an
analyzed configuration. evaluation/assessment or EQP

3.4.1.5 Minimum Design Life

Requirement: The LOP and LVP components listed in the table below shall be designed to operate, and provide
primary containment/confinement where that is a function of the component, for a minimum design life as
indicated inclusive of maintenance. [Section C.7, WTP Contract] [Section 11. 1. 1, BOD] [Sections 14.1, 14.2
ORD]

Table 3-1 LOP and LVP Equipment and Components Design Life

Equipment/Component Description Design Life (Years)
SBS 40
SBS Condensate Vessel 40
WESP, vessel 40
HEPA Electric Preheater (Housing) 40
Mercury Mitigation Skid 40
Catalyst Skid Preheater 40
Catalyst Skid Electric Heater (Housing) 40
Selective Catalyst Oxidizer 40
Selective Catalytic Reducer 40
Extraction Fans 40
Film Cooler >5
Dampers 40
Damper internals >5
Jumpers inclusive of in-line componentsTagtdsnlie>
(Mechanical, Instrument Air, and Electrical)Tagtdsnlie>

Basis Discussion: System equipment not listed have not been assigned a required design life. Engineering
judgment and tools such as trade studies and life-cycle cost analysis are expected to be used to maximize system
availability and reduce maintenance costs. All equipment whose failure would result in complete or partial system
outage with the potential to disrupt plant operations should be designed to last a minimum of 5 years without
significant maintenance or replacement that would require the equipment to be removed from service (i.e.
calibration would not be considered major maintenance, because it does not require the equipment to be
physically removed from service); this reduces the risk of an unplanned outage and lost glass production, reduces
waste, and minimizes personnel exposure. [ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

The "qualified" design life for safety SSCs is to be Document verification in equipment

A/T ENG verified through equipment environmental qualification qualification package (EQP) and through
AlT ENG documentation that may be accomplished through supplier/subcontractor certificate of

analysis or testing. conformance.

Verify the supplier certificate of conformance versus

R ENG design life requirement established in the material
R ENG requisition (specification or datasheet) for non-safety

SSCs.

3.4.1.6 Materials of Construction and Erosion/Corrosion Design Parameters

Requirement: The LOP and LVP systems' shall be designed to include adequate allowance for

erosion/corrosion and use materials of construction in accordance with Appendix H- of the SRDJ: [Appendix H,
Section 5, SRD]

Basis Discussion: The allowance for erosion/corrosion and applicable materials of construction are limited to

those components that come into contact with the process fluids and that are required to maintain

confinement/containment of those process fluids. Materials of construction that can withstand the

erosive/corrosive low-activity waste effluents and chemicals are selected. The materials for the LAW Facility

LOP and LVP system equipment and components are selected based on the stream data presented in the process

corrosion data sheet report. If flushing or washing via internal spray mechanisms is needed to prevent or

minimize corrosion, the operational limitations are identified in the corrosion evaluation. Refer to Appendix B,
Tables B-25 to B-28; 24590-WTP-DB-PET-09-OO1, Process Inputs Basis of Design (PIBOD); and 24590-WTP-

M4C-V I I T-00024, WTP Process Flowsheet Mass & Energy Balance Analysis for Input to Material Selection

Assessments, for the fluid characteristics of the process streams.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis/review of materials used in the Details of the allowed materials and
LAW Facility LOP and LVP systems which are in corrosion allowances can be found in:
contact with, and are required to maintain confinement or * 24590-LAW-NlID-LOP-00001, LOP-
containment of, the process fluids to verify that they are SCB-00001 and LOP-SCB-00002 -
acceptable for use in the operating environment and have LA W- - Melter 1 and Melter 2
adequate erosion and corrosion allowances. Submerged Bed Scrubbers (SBS)

* 24590-LAW-N I D-LOP-00002, LOP-

AIR ENG VSL-00O0l and LOP- VSL-00002 -
LA W- Melter 1 and Melter 2 SBS
Condensate Vessel

* 245 90-LA W-N1ID-LOP-00003, LOP-
WESP-00001 and LOP- WESP-00002
LA W - Melter I and Melter 2 Wet
Electrostatic Precipitator WES?

*24590-LAW-N I D-LOP-00004,
Corrosion Evaluation - LOP-Offgas
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Verif. Verif.
Method By Plan Notes/Comments

Piping (Downstream of Film Cooler
to SBS Entry)

* 24590-LAW-N I1D-LOP-00006, LOP-
PMP-00001 and 2 and 4 andS5 LAW -
Melter 1 and 2 SBS Condensate Purge
Pumps

" 24590-LA W-N1ID-LOP-00007, LOP-

PMP-00003A-B & LOP-PMP-
00006A-B Melter 1 & 2 SBS Water
Purge Pump - Primary & Standby

*245 90-LA W-N1ID-LOP-POOOl1, LOP-
SCB-00OOJ & LOP-S CB-00002
(LA W) Melter 1 and Melter 2
Submerged Bed Scrubbers (SBS)

0 24590-LA W-N ID-LOP-P0002, LOP-
VSL-00001 & LOP- VSL-00002 (LAW)
Melter 1 & Melter 2 SBS Condensate
Vessel

* 24590-LAW-N IlD-LOP-P0003, LOP-
WESP-00001 & LOP- WE SP-00002
(LA W) Melter 1 and Melter 2 Wet
Electrostatic Precipitator (WESP)

0 245 90-LA W-N1ID-LOP-P0004, Plant
Item Material Selection Data Sheet

* 24590-LAW-N I1D-LVP-0000 1, L VP-
SCB-00001 (LAW) - LAW WMelter
Offgas Caustic Scrubber - Corrosion
Evaluation

* 24590-LA W-N1ID-L VP-00002, LVP-
TK-0000OI LA W - Caustic Collection
Tank

* 24590-LA W-N1ID-L VP-00003, LVP-
EXHR-00001A/B/C (LAW) Melter
Offgas Exhauster

*24590-LA W-N1ID-L VP-00004, LVP-
ADBR-OOOOJA/B (LAW) Activated
Carbon Bed Adsorber

" 24590-LA W-N ID-LVP-00005, L VP-
HX-0000I - Catalytic Oxidizer Heat
Recovery Exchanger

" 24590-LAW-N I D-LVP-00006, LVP-
HTR-00002 - Catalytic Oxidizer
Electric Heater

" 24590-LA W-N ID-LVP-00007, L VP-
SCO-00001 - Thermal Catalytic
Oxidizer

* 24590-LAW-N IJD-LVP-00008, L VP-
SCR-00001 - NO, Selective Catalytic
Reducer
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Verif. Verif.
Method By Plan Notes/Comments

* 24590-LAW-N1ID-LVP-00009, LVP-
HTR-OOOOJA&B & LVP-HTR-
00003A/B (LA W) - Melters Offgas
HEPA Preheater

* 24590-LAW-N I D-LVP-P0002, L VP-
TK-OOOO01 (LAW)

Review design to verify components used in the LAW
Facility LOP and LVP systems which are in contact

R ENG with, and are required to maintain confinement or
containment of, the process fluids for concurrence with
analysis.

3.4.1.7 Vessel Vent and Melter Offgas Discharge Flue

Requirement: The LOP and LVP system discharge air shall be routed through a dedicated flue. [Section 12.5.6,
BOD] (A.8)

Basis Discussion: None. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify LOP and LVP discharge air is
R ENG routed through a dedicated flue.

3.4.2 Nuclear Safety, ALARA, Environmental and Other Regulatory Requirements

3.4.2.1 Demonstration of Best Available Radionuclide Control Technology (BARCT)

Requirement: The LOP and LVP systems shall use and demonstrate Best Available Radionuclide Control
Technology (BARCT) (WAC 246-247-040). [Section 14.3. 1, BOD] (A.7)

Basis Discussion: In accordance with NOC 627, DOH Radioactive Air Emissions NOC for Construction of the
WTP LA W Vitrification Plant: LV-S3-04, the WDOH has determined that BARCT for emission unit LV-S3
(LAW) is a system comprising the following control technology, ancillary equipment, protective features, and
protective equipment, in the following order: a film cooler, a Submerged Bed Scrubber (SBS), a Wet Electrostatic
Precipitator (WESP), an injection of air delivered through a Vessel Vent Header (S52 Stream), a Heater, two
stages of High-Efficiency Particulate Air (HEPA) filtration in series, Carbon Bed Adsorber, and C3 dilution air
HEPA filter for the NON-BARCT Selective Catalytic Reduction Unit ammonia injection system and exhaust
fans. Control technologies for operation of the LAW emission unit that are not regulated by this license (located
between the Carbon Bed Adsorber and the Stack) are a Heat Exchanger, a Heater, a Catalytic Oxidizer, two
Selective Catalytic Reduction (SCR) units off-gas is then routed back through the Heat Exchanger, and a Caustic
Scrubber. [ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design and vendor data to verify Myb ouetdi
R ENG conformance with the BARCT requirements in the air aye bedmented ainreot

I____ ,___ permit. aseseteauto reot

3.4.2.2 Demonstration of Best Available Control Technology (BACT)

Requirement: The design of the WTP offgas systems must demonstrate best available control technology
(J3ACT) for the criteria pollutants, as specified in WAC 173-400. [Section 14.4. 1, BOD] (A.7)

Basis Discussion: In accordance with PSD Approval No. PSD-02-O 1, selective catalytic reduction has been
determined to be BACT for the control of NO,, emissions from the LAW vitrification facility. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design and vendor data to verify Myb ouetdi
R ENG conformance with the BACT requirements in the air ayedoc/vumetdinreot

I____ ,___ permit. aseseteauto reot

3.4.2.3 Demonstration of Best Available Control Technology for Toxic Air Pollutants (T-
BACT)

Requirement: The design of the WTP offgas systems must also demonstrate BACT for toxic air pollutants, as
specified by WAC 173-460. A new source that is likely to increase toxic air pollutant (TAP) emissions shall not
be established or operated without installing and operating best available control technology for toxic air
pollutants (T-BACT) (WAC 173-460-060). The TAPs that have been determined to be applicable to WTP are
listed in the Notice of Construction Approval Order, DEO2NWP-002. [Section 14.4.3.1, 14.4.3.2, 14.4.3.3, BOD]
(A.6, A.7)

Basis Discussion: In accordance with the Notice of Construction Approval Order DE02NWP-002:

* T-BACT for Particulates and Aerosols: High efficiency particulate air (HEPA) filters with a removal
efficiency of 99.95 % for single stage filtration and 99.9995 % for two-stage filtration are T-BACT for
the control of particulates and aerosols in the process facilities. The off-gasses from the LAW melters are
characterized as high temperature streams. Therefore, the additional equipment, such as quenching and
mist elimination equipment, will be required to protect the HEPA filters in the LAW vitrification plant.

* T-BACT for Acid Gases: The selected T-BACT for acid gas control in the LAW facility are carbon
adsorbers for halide gases and caustic scrubbers for SO.~ control. Each will achieve a removal efficiency
of 97 %.

0 T-BACT for Volatile Organic Compounds (VOCs): Oxidizers with a removal efficiency of 99 % or
selective catalytic oxidizers with a removal efficiency of 95 % are T-BACT for the control of VOCs in
the LAW vitrification plant.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the design and vendor data to verify Myb ouetdi
R ENG conformance with the T-BACT requirements in the air aysesmbevumetdinreot

I____ ,___ permit.asemntvluiorpr.

3.4.2.4 Treatment of NO,, Emissions

Requirement: The LOP and LVP systems' equipment shall be designed to ensure NO, emissions do not exceed
477 parts per million dry by volume (ppmdv) at 21 % oxygen (02) averaged over 24 consecutive hours or
200.1 pounds per day averaged over 30 consecutive days. [Approval Condition 4, PSD Air Permit] (A.7, B. 1)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

A ENG Perform analysis to verify the ability of the offgas system May be documented in
to ensure NO,, emissions are within limits, asses sment/evaluation report.

T SU/ TstovrfthNOemsinarwihnlms. In accordance with ecology approved test
T COM TstovrfthNOemsinarwihnlms, plan.

3.4.2.5 Treatment PM1O Emissions

Requirement: The LOP and LVP systems' equipment shall be designed to ensure PM or PM 10 emissions do not
exceed 0.36 pounds per hour at 21 %02, when averaged over 24 consecutive hours. [Approval Condition 3, PSD-
02-0 1, PSD Air Permit] (A.3, A.6)

Basis Discussion: PMI10 is the measurement of particulates smaller than 10 microns. Initial testing is required to
be performed within 60 days of achieving hot commissioning, but no later than 180 days of startup. Use of HEPA
filtration in design is expected to ensure exhaust conforms to emissions limits.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Performn analysis to verify the ability to sample the offgas May be documented in
A ENG for PMI10 emissions per 40 CFR 60, Appendix A, asses sment/evaluation report.

Methods 1-5.

S/ Test per 40 CFR 60, Appendix A, Methods 1-5, In accordance with ecology approved testT OM including verification that PM 10 emissions are within plan.T COM limits.

3.4.2.6 Particulate Matter Emissions

Requirement: The LOP and LVP systems' equipment shall be designed to ensure particulate matter emissions
do not exceed 34 mg/dscm (0.0 15 grains/dscf). [Section IlI1.H.1l.b.ii, WTP Dangerous Waste Permit] (A.3, A.6)

Basis Discussion: None.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

A ENG Perform analysis to verify the ability of the offgas system May be documented in
A I N to ensure particulate emissions are within limits, assessment/evaluation report.

T SU/I ett eiypriuaeeisosaewti iis In accordance with ecology approved test

COM Tes tovrfIatclt mssosaewtiiis plan.

3.4.2.7 Hydrochloric Acid and Chlorine Gas Emissions

Requirement: The LOP and LVP systems' equipment shall be designed to ensure hydrochloric acid and chlorine
gas emissions do not exceed 21 ppmv, combined. [Section I11.10.H.1.b.iii, WTP Dangerous Waste Permit] (A.7)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis to verify the ability of the offgas system May be documented in
A ENG to ensure hydrochloric acid and chlorine gas emissions assessment/evaluation report.

are within limits.

T SU/ Test to verify hydrochloric acid and chlorine gas In accordance with ecology approved test
COM emissions are within limits, plan.

3.4.2.8 Dioxin and Furan Toxicity Equivalence Emissions

Requirement: The LOP and LVP systems' equipment shall be designed to ensure dioxin and furan toxicity
equivalence (TEQ) emissions do not exceed 0.2 nanograms (ng)/dscm. [Section 111. 10.1.1 .b.iv, WTP Dangerous
Waste Permit] (A.7)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis to verify the ability of the offgas system Myb ouetdi
A ENG to ensure dioxin and furan TEQ emissions are within ayesmbevumetdinreot

limits.aseseteautorpr.

T SU/ Test to verify dioxin and furan TEQ emissions are within In accordance with ecology approved test
T COM limits, plan.

3.4.2.9 Mercury Emissions

Requirement: The LOP and LVP systems' equipment shall be designed to ensure mercury emissions do not
exceed 45 ltg/dscm. [IlI.10.H.1.b.v, WTP Dangerous Waste Permit] (A.7)

Basis Discussion: None.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

A ENG Perform analysis to verify the ability of the offgas system May be documented in
A NG to ensure mercury emissions are within limits, asses sment/evaluation report.

T SU/ Tstovrfmecremsinarwihnlms. In accordance with ecology approved test
COM Tes tovrfecr msiosaewtiiis plan.

3.4.2.10 Lead and Cadmium Emissions

Requirement: The LOP and LVP systems' equipment shall be designed to ensure lead and cadmium emissions
do not exceed 120 jtg/dscm, combined. [Section 111. 10.H.1 .b.vi. WTP Dangerous Waste Permit] (A.7)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

A ENG Perform analysis to verify the ability of the offgas system May be documented in
to ensure lead and cadmium emissions are within limits, assessment/evaluation report.

T SU/ Test to verify lead and cadmium emissions are within In accordance with ecology approved test
T COM Ilimits, plan.

3.4.2.11 Arsenic, Beryllium, and Chromium Emissions

Requirement: The LOP and LVP systems' equipment shall be designed to ensure arsenic, beryllium, and
chromium emissions do not exceed 97 j[tg/dscm, combined. [Section 111. 10.H.1I.b.vii, WTP Dangerous Waste
Permit] (A.7)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis to verify the ability of the offgas system Myb ouetdi
A ENG to ensure arsenic, beryllium, and chromium emissions ayesmbevumetdinreot

are within limits.

T SU/ Test to verify arsenic, beryllium and chromium In accordance with ecology approved test
T COM emissions are within limits, plan.

3.4.2.12 Carbon Monoxide Emission

Requirement: The LOP and LVP systems' equipment shall be designed to ensure CO emission do not exceed
100 ppm by volume, over an hourly rolling average, dry basis. [Section 111. 10.H.1I.b.viii, WTP Dangerous Waste
Permit] (A.7)

Basis Discussion: None.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis to verify the ability of the offgas system May be documented in
A ENG to ensure carbon monoxide (CO) emissions are within asses sment/evaluation report.

limits.I

T SU/ Test to verify carbon monoxide emissions are within In accordance with ecology approved test
____ COM Ilimits. plan.

3.4.2.13 Hydrocarbon Emission

Requirement: The LOP and LVP systems' equipment shall be designed to ensure hydrocarbon emission do not
exceed 10 ppm by volume, over an hourly rolling average, dry basis, and reported as propane. [Section
Ill.10.H.1.b.ix, WTP Dangerous Waste Permit] (A.7)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

A ENG Perform analysis to verify the ability of the offgas system May be documented in
to ensure hydrocarbon emissions are within limits, assessment/evaluation report.

SU/ In accordance with ecology approved testT COM Test to verify hydrocarbon emissions are within limits, plan.

3.4.2.14 Organic Compound Destruction

Requirement: The LOP and LVP systems' equipment shall be designed to ensure a minimum destruction and
removal efficiency (DRE) of 99.99 % for the principal organic dangerous constituents (PODC) listed in [40 CFR
63.1203(c)(1), 40 CFR 63.1203(c)(2), in accordance with WAC 173-303-680(2)]. [Section 1II.1O.H.1.b.i, WTP
Dangerous Waste Permit] (A.7)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis to verify the ability of the offgas system May be documented in
A ENG to ensure principal organic dangerous constituents assessment/evaluation report.

I____ (PODC) emissions are within limits.

T SU/ Test to verify principal organic dangerous constituents In accordance with ecology approved test
T COM are within limits. plan.

3.4.2.15 Melter Surges

Requirement: The Melter offgas system shall be designed to accommodate surges in the melter. [Sections
4.4.3.3, 4.4.3.5, PDSA - LAW Facility] (A. 1)
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Basis Discussion: Per 24590-WTP-PSAR-ESH-O1-002-03, Section 4.4.3.4, ASME 1331.3, Process Piping, will
be used for the melter offgas piping, including fittings, film coolers, instrumentation interfaces that form part of
the confinement boundary, and valves. An additional, alternate path has been established for the melter offgas, to
ensure an unobstructed flowpath and to increase system capacity during a melter surge. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review the melter offgas system design to verify
R ENG capability to accommodate surges.

3.4.2.16 Hazardous Confinement

Requirement: The following hierarchy of gaseous hazards design controls shall be applied to the LOP/LVP
systems and their components relative to the control of NO,, and ammonia vapor to separate the hazard from
facility personnel:

* Systems with gaseous hazards shall be located outdoors (to the extent practicable).
* Potential leak points in areas that could result in worker exposure to gases above the Short-Term Exposure

Limit (STEL, per American Conference of Industrial Hygienists - ACGIH) shall be contained within
ventilated enclosures.

* Piping and tubing systems containing gaseous hazards within facility buildings shall use welded joints to
eliminate leak points (except where other joints/couplings are needed to support maintenance requirements).

* If potential leak points are not enclosed, evaluation of design leakage from system components and piping
against designed ventilation flow through the affected room must demonstrate atmospheric concentrations
remain below the STEL during normal system operation if the affected space is accessible to personnel
without controls to ensure safe entry.

[Section 8.1.4.2, ORD] (A. 1)

Basis Discussion: Analysis/evaluation is used to determine the design controls and the extent or scope of the
selected control applied to the system. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis/evaluation of the potential gaseous InldOprtosadnutilSfey
A NSE hazards of NO,, and ammonia vapor within the LOP/LVP Include Operiation an IhndsralSeysi
A NSE ~system boundary to determine the controls to apply to the Henarticiaionnth.nlyi

________ design.evlain

R ENG Review design to verify conformance with controls or
_____design features selected in the analysis/evaluation. ______________________

3.4.2.17 Caustic Scrubber Loop Seal

Requirement: The drain line from the caustic scrubber to the caustic collection tank shall contain a loop seal
capable of preventing in-leakage into the melter offgas system from the caustic collection tank under bounding
conditions from the downstream exhausters. [Sections 4.4.9.1, 4.4.9.3, Appendix 4A Table 4A-2, 5.6.12, PDSA -

LAW Facility]
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Basis Discussion: To prevent a loss of melter depression due to excessive in-leakage, a full loop seal is
maintained in the drain line from the caustic scrubber to the caustic collection tank. Sufficient head is maintained
in the loop seal via caustic scrubber recirculation line flow to ensure that even under the maximum expected
exhauster vacuum in the melter offgas system (based on equipment locations and the presence of an open path
from the melter plenum through the stack), the loop seal will continue to prevent in-leakage into the melter offgas
system through this pathway. The height of the loop seal ensures that even following a loss of flow that
evaporative losses will not allow for breakthrough of the line before melter feed can be terminated and the cold
cap burnt off.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify the presence of a loop seal in the
R ENG drain line from the caustic scrubber to the caustic

collection tank.

3.4.2.18 Electrical Conduit Flood Control

Requirement: SS electrical conduit in flood zones which are connected to SS SSCs shall prevent the spread of
the flood to other SS SSCs by not allowing water ingress. [Sections 4.4.3.3, 4.4.5.3, 4.4.6.3, 4.4.7.3, 4.4.8.3,
4.4.9.3, 4.4.10.3, 4.4.11.3, PDSA - LAW Facility]

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design of the melter offgas SS electrical conduit
R ENG to verify flood water will not enter the conduit and

I____ ____ spread flooding to other areas.

3.4.2.19 Safety Designations

Requirement: The LOP and LVP systems SSCs shall be designated as safety significant SSCs in accordance
with the following table:

Table 3-2 LOP and LVP Safety Functions

Equipment/Component CrdtdSft ucinReference
Description Ceie aeyFnto

Exhaust stack offgas piping The offgas exhaust stack pipe ensures that melter Section 4.4. 1, Appendix 4A-2
Section 3.10.2.1 offgas is released from the facility at an elevated LAW PDSA

level.

piping (icldga Sste Offgas piping provides a confinement boundary and
stainb (nldi), HEPA pathway for removal of toxic, high temperature Section 4.4.3. Appendix 4A-2stadb lne) HPAoffgas from the melters and directs it to a safe area LAW PDSA
filter housing outside the facility.
Section 3.4.1.1
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Equipment/Component Credited Safety Function Reference

Melter offgas system piping Elevation differences between the WESP and the Section 4.4.3, Appendix 4A-2
Section 3.6.2.2 HEPA filters prevents flooding of the HEPA filters LAW PDSAdue to liquid generated in the WESP.

ehters anas Socted The offgas exhausters provide motive force to pull Scin443 pedx4-
adjustble sped drsoie offgas from the melter plena and direct it through the LAWio PDS3Apedx4-

Section 3.8.2.1 ehutsak

The offgas exhauster design shall ensure:
1. Two exhausters at a (reduced) fixed speed will
maintain adequate depression on the melters in
conjunction with other SS system reconfigurations
to establish a known LOP/LVP system

Melter Offgas System configuration
exhausters 2. The design of the offgas exhausters must ensure Section 4.4.3, Appendix 4A-2
Section 3.8.2.2 that during the abnormal operating condition of a LAW PDSA

Sectin 3..2.3single operating exhauster on normal ICN control,
Sectin 3..2.3the single exhauster unit can provide sufficient

motive force to pull offgas from the melter plena
and push it through downstream components. This
is accomplished in conjunction with SS system
reconfigurations, as necessary, that support the
maintenance of depression in the melter.

Offgs cmponntsThe offgas system components (melter plenum, SBS,
Offas omonetsSBS Condensate Vessel, WESP, carbon adsorbers, Section 4.4.3, Appendix 4A-2

Section 3.4.1.1 selective catalytic reducer, etc.) provide an intact LAW PDSA
Section 3.8.2.1 confinement boundary and pathway to direct offgas

from the melters to the exhaust stack.
Melter offgas exhauster Section 4.4.3, Appendix 4A-2
check valve Prevent recirculation loops if exhauster fails. LAW PDSA
Section 3.8.2.5

Non-manual isolation
valves within the melter Peetuitneretitoinmlr fgslw. Section 4.4.3, Appendix 4A-2
offgas system flowpath Peetuitneretitoinmlrofgslw. LAW PDSA
Section 3.9.2.3.4

Melter offgas HEPA filter Section 4.4.3, Appendix 4A-2
train isolation valves Prevent isolation of both filter trains simultaneously. LAW PDSA
Section 3.9.2.3.4

HEPA filter differential Stpfetotemles)wnhihdfrnia
pressure instrumentation Stpreued to dtecmtearos wohnk ig difrental Section 4.4.3, Appendix 4A-2
and interlock prlesr s dtce cosbt ak fHP LAW PDSA
Section 3.9.2.3.3 fles
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Equipment/Component Credited Safety Function Reference
Description

CO,, monitors across the mercury mitigation skid are

Mercury mitigation skid relied on to detect production of CO,, in the bed,
carbon oxides indicative of a carbon fire. On detection of elevated
monitor/carbon adsorber differential CO,, levels above a predetermined Section 4.4.3, Appendix 4A-2
isolation valve interlocks setpoint, a signal is sent through interlocks to fully LAW PDSA

Section 3.9.2.4.3 close the offgas inlet and outlet isolation valves to
both carbon adsorbers. This reduces oxygen flow to
the fire and mitigates the release of mercury.

CO,, monitors across the mercury mitigation skid are
relied on to detect production of CO,, in the bed,

Mercury mitigation skid indicative of a carbon fire. On detection of elevated
carbon oxides differential CO, levels above a predetermined
monitor/melter feed setpoint, a signal is sent through interlocks to Section 4.4.3, Appendix 4A-2
termination interlocks terminate feed to both melters. This begins cold cap LAW PDSA

Sectin 3.92.4.3bumnoff in the event that subsequent water addition to
Secton .9.24.3the carbon adsorbers is made in response to the fire,

which has the potential to eventually block the
melter offgas flow.

The temperature of the offgas flowing into the
mercury mitigation skid is monitored. On detection

Mercury mitigation skid of high temperature (above predetermined setpoint)
high temperature/carbon the offgas inlet valves to both carbon adsorbers are Section 4.4.3, Appendix 4A-2
adsorber isolation valve closed by interlock. This control prevents bulk LWPS
interlocks ignition of the carbon media due to flow of hot LWPS
Section 3.9.2.4.2 offgas through the carbon media. The temperature

setpoint will be established at a value below the
____________________ignition temperature of the carbon media.

Mercury mitigation The carbon adsorbers must be provided with pressure
prsuerelief path relief devices and a relief path that vents into the Section 4.4.3, Appendix 4A-2

pessure.74. offgas header to prevent excessive pressures in the LAW PDSA
Sectin 3..4.2carbon adsorbers.

The combined oxygen inleakage rate into the carbon
adsorbers, with isolation valves closed, must be less
than the limiting value calculated in the accident

Mercury mitigation pressure analysis. The pressure relief path from the carbon Section 4.4.3, Appendix 4A-2
relief path inleakage adsorbers back to the secondary offgas system must LAW PDSA
Section 3.7.2.3 be designed in a manner that limits backflow of

oxygen (due to countercurrent flow or diffusion)
such that the total inleakage rate used in the accident

_______________________analysis is not exceeded.
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Equipment/Component Credited Safety Function Reference
Description ___________________________________________

Monitor SBS vessel level.

On detected high level, provide activation signal to
SBS vessel level interlocks, stop SBS condensate purge pumps, isolate the
including associated level demineralized water supply to the associated melter
detection instrumentation valve bulge and SBS condensate purge pump Section 4.4.5, Appendix 4A-2
and final elements (isolation priming lines, and terminate melter feed. LWPS
valves and isolation On low level, provide activation signal to stop SBS
contactors) water purge pumps.
Section 3.9.2.2.3 On low level, provide activation signal to isolate

associated melter ADS air and water supply isolation
valves (feed shutdown).

WESP level Monitor WESP level.
instrumentation On detected high level, provide activation signal to LAWio 4.46Apedx4-

Section 3.9.2.2.2 WESP demnineralized water isolation interlock.

WESP demnineralized water Isolate water flow to WESP if the WESP drain is Section 4.4.6, Appendix 4A-2
flush valve Interlock plugged. LAW PDSA
Section 3.9.2.2.2

Catalytic oxidizer/reducer Monitor differential pressure across the catalytic

skid differential pressure oxidizer/reducer skid.

instrumentation, and skid On detection of high differential pressure, provide Section 4.4.7, Appendix 4A-2

bypass valve interlocks activation signal to the catalytic oxidizer/reducer LAW PDSA

Secton .9.25.1skid bypass valve interlock, and actuate bypass valve
Section 3.9.2.5.1to maintain the offgas system flow capability._______________

Catalytic oxidizer/reducer Actuate bypass valve to maintain the offgas system

skid bypass valve and flow capability if the differential pressure across the Section 4.4.7, Appendix 4A-2
interlock catalytic oxidizer/reducer skid increases to a LAW PDSA

Secton .9.25.1predetermined setpoint due to plugging of
Secton .9.25.1components on the skid.

Stop injection of air to the film coolers if melter
plenum vacuum is reduced to a predetermined
setpoint.

Stop injection of air to the WESP if melter plenum
vacuum on the associated melter is reduced to a
predetermined setpoint.

Melter plenum pressure Stop feed to the melter if melter plenum vacuum is Section 4.4.8, Appendix 4A-2
interlocks reduced to a predetermined setpoint. LAW PDSA
Section 3.9.2.9.1 Actuate open standby offgas line isolation valve to

provide additional offgas system flow capability if
melter plenum vacuum is reduced to a predetermined
setpoint.

Isolate demineralized water flow to the melter film
cooler if melter plenum vacuum is reduced to a
predetermnined setpoint.
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Equipment/Component Credited Safety Function Reference
Description

Caustic scrubber Mntrln rsue
werculin pr oessur On detection of low pressure provide actuation signal Section 4.4.9, Appendix 4A-2
instrmietationr to close the respective isolation valve interlock for LAW PDSA

instrmenttionthe affected line.
Section 3.9.2.6.2
Caustic scrubber Isolate potential sources of excessive in-leakage into
recirculation and process the melter offgas system. Section 4.4.9, Appendix 4A-2
water line isolation valves Isolate potential sources of caustic scrubber flooding LAW PDSA
and interlocks or bed flooding if the scrubber drain is plugged or
Section 3.9.2.6.3 overwhelmed.

Caustic scrubber Monitor line flow.
recirculation line flow On detection of low flow provide actuation signal to Section 4.4.9, Appendix 4A-2
instrumentation and isolate demineralized water and plant service air LAW PDSA
associated interlock feeds to the ADS pumps within the melter feed
Section 3.9.2.6.3 vessels, terminating feed to the melters.

Loop seal between the
caustic scrubber and the Prevent excessive in-leakage into the melter offgas Section 4.4.9, Appendix 4A-2
caustic collection tank system. LAW PDSA
Section 3.4.2.17

Monitor differential pressure across the caustic

Caustic scrubber scrubber.

differential pressure On detection of high differential pressure provide Section 4.4.9, Appendix 4A-2
instrumentationactivation signals to the caustic scrubber LWPS

Sin3mentatio recirculation line isolation valve, caustic scrubber LWPS

spray water addition valve, and caustic scrubber
bypass valve interlocks.

Caustic scrubber bypass Actuate bypass valve to maintain the offgas system
valve and interlock flow capability if the differential pressure across the Section 4.4.9, Appendix 4A-2

Setin3...64caustic scrubber increases to a predetermined LAW POSA
Secton .9.26.4setpoint due to plugging or flooding of the bed.

Loss of normal facility Automatically place the melter offgas system into a
power reconfiguration cniuainta losteehutr omiti eto .. 0 pedx4-
interlocks and associated configuratono allos then exhatr to maictain Secio 4.410 P A pedx42
components coofnmnor owessta.r pndeeto f LWPS
Section 3.9.2.10.1losfnrmlpw.

Open bypass valve to direct melter offgas flow
around the mercury mitigation skid on detection of

Mercury mitigation skid high differential pressure across the skid, high Section 4.4.11, Appendix 4A-2
bypass interlock differential CO,, concentration across the skid, or LAW PDSA
Section 3.9.2.4.1 high inlet offgas temperature. (Note: The CO,

monitors and offgas temperature monitor are SS to
mitigate carbon bed fires)._________________
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Equipment/Component Credited Safety Function Reference
Description

The catalytic oxidizer/reducer skid heater interlock
prevents excessive temperatures that could result in a

Catalytic oxidizer/reducer breach of the melter offgas confinement boundary Seto4.1,ApndxA-
skid heater interlock and a subsequent melter offgas release event. This Seto4.1,ApndxA2
Section 3.9.2.5.2 interlock as associated detection instrumentation LWPS

detects high heater temperatures and cuts off the
heater before excessive temperatures are reached.

Ammonia/dilution-air

inter lo copont Isolation of ammonia flow upon indication ofSeto4.16ApndxA-
Sne rkctom.9.2.5. low/reverse dilution-air flow, loss of power orSeto 4.16 Ap nd x A-
Section 3.9.2.5.6 control signal, and high ammonia supply flow. LAW PDSA
Section 3.9.2.5.7
Sectiand S3.9codensat
vsBse clng li cnedpesue Peetfiueo h oln ie u ooe eto .. 2 pedx4-

relief pressurization when isolated. LAW PDSA
Section 3.5.2.3

SeletivecatayticThe selective catalytic oxidizer/reducer skid outlet

oxidizer/reducer skid outlet high temperature interlock prevents excessive Section 4.4.23, Appendix 4A-2
high temperature interlock temperatures that could result in a breach of the LAW PDSA

Secton .9.25.3melter offgas confinement boundary and a
Secton .9.25.3subsequent melter offgas release event.

Film cooler high The film cooler high temperature interlock prevents
tmeaueinterlock excessive temperatures that could result in a breach Section 4.4.24, Appendix 4A-2

tempture392.. of the melter offgas confinement boundary and a LAW PDSA
Secton .9.22.1subsequent melter offgas release event.

Sufficiently raise temperature of offgas flow into
HEPA filters to prevent moisture condensation and
subsequent blinding of the HEPA filters.

Melter offgas HEPA (LVP-HTR-OOOOIB and 0000313)

preheaters and associated Sufficiently raise temperature of offgas flow into Section 4.4.32, Appendix 4A-2
interlocks carbon adsorbers to prevent condensation and LAW PDSA

Sectin 3..2.3subsequent corrosion failure of the melter offgas
Sectin 3..2.3system. (LVP-HTROOOOIB and -00003B)

Prevent failure of the offgas confinement boundary
due to high preheater heating element temperatures.
(all LVP HEPA preheaters) ________________
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Equipment/Component Credited Safety Function Reference
Description

Set all functional melter offgas exhausters to a
predetermined speed if LVP header vacuum is
reduced to a predetermined setpoint.
Actuate open the bypass valves around the carbon
beds, SCO/SCR skid and the caustic scrubber if LVP
header vacuum is reduced to a predetermined

LVP eadr lo vauum setpoint.
LVPteadelocvauu Close the vessel vent header pressure control valve if Section 4.4.33, Appendix 4A-2

intrloksLVP header vacuum is reduced to a predetermined LAW PDSA
Section 3.9.2.7.1 setpoint.

Stop feed to both melters if LVP header vacuum is
reduced to a predetermined setpoint.
Close isolation valves on the ammonia and dilution
air supply lines to the ammonia/air dilution skid if
LVP header vacuum is reduced to a predetermined
setpoint.

Set all functional melter offgas exhausters to a
predetermined speed if LVP header vacuum exceeds
a predetermined setpoint.
Actuate open the bypass valves around the carbon
beds, SCO/SCR skid, and the caustic scrubber if

LVP haderexcesive LVP header vacuum exceeds a predetermined
vcu headerlexcessv setpoint. Section 4.4.34, Appendix 4A-2
vacuuionterlocks. Close the vessel vent header pressure control valve if LAW PDSA

Secton .9.27.2LVP header vacuum exceeds a predetermined
setpoint.
Close isolation valves on the ammonia and dilution
air supply lines to the ammonia/air dilution skid if
LVP header vacuum exceeds a predetermined

_________________________setpoint. __________________

Prevent rapid ammonium nitrate accumulation within
Selective catalytic the melter offgas system as a result of low
oxidizer/reducer skid outlet temperatures Section 4.4.35, Appendix 4A-2
low temperature interlock Isolate the ammonia flow at the ammonia/air-dilution LAW PDSA
Section 3.9.2.5.4 skid when temperature drops below a predetermined

________________________setpoint. _________________

Prevent high temperature offgas from impacting the

Caustic scrubber outlet high safety function of the melter offgas exhausters.
temperature interlocks Isolate power to the catalytic oxidizer electric heater, Section 4.4.36, Appendix 4A-2

Section 3.9.2.6.5 isolate the ammonia supply to the SCO/SCR skid, LAW PDSA
and open the SCO/SCR skid bypass valve when
temperature rises above a predetermined setpoint _________________
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Equipment/Component Credited Safety Function Reference
Description

Prevent a significant quantity of high temperature
offgas from bypassing the caustic scrubber and
impacting the safety function of the melter offgas

Caustic scrubber bypass exhausters. Section 4.4.37, Appendix 4A-2
interlock Isolate power to the catalytic oxidizer electric heater, LAW PDSA
Section 3.9.2.6.4 isolate the ammonia supply to the SCO/SCR skid,

and open the SCO/SCR bypass valve upon detection
of the caustic scrubber bypass valve no longer being
closed.

Carbn bd asorbr wter Limit the maximum water addition rate to the LAW
arbion bedw asreratern carbon beds, to prevent the blockage of the melter Section 4.4.3 8, Appendix 4A-2
aditinfowrsrito offgas system due to excessive flooding of the LAW PDSA

devicecarbon beds and subsequent filling of the connected
Section 3.7.2.2 offgas piping._______________

Melter offgas exhauster A backup bottled purge air supply is provided for
shaft seal backup purge air each exhauster to maintain shaft seal confinement on
and associated interlocks loss of pressure from the normal plant air supply. Section 4.4.43, Appendix 4A-2
Section 3.9.2.8.1 Provide at least 2 hr of backup purge air to the LAW LAW PDSA
Section 3.9.2.8.2 melter offgas exhausters

Secton .9.28.3Terminate melter feed to both exhausters at least 2 hr
Section 3.9.2.8.3prior to loss of the backup purge air supply. _______________

Basis Discussion: All SSCs for the LOP and LVP offgas system, are credited SS for confinement, and as noted in
the table. For more information on instruments, controls, and safety interlocks see sections 3.9.2 [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

R ENG Review design for correct safety designations and safety Document in EQPs
functions.

3.4.2.20 Seismic Design

Requirement: The LOP and LVP systems shall meet SC-Il1 requirements. The piping and equipment shall
provide a confinement boundary for melter offgas and an unobstructed flow path to the exhaust stack before,
during and following an SC-Ill seismic event. The LVP system exhausters shall withstand an SC-I11 seismic
event without losing function.

[Sections 4.4.1.3, 4.4.3.3, 4.4.3.4, 4.4.3.5, 4.4.5.3, 4.4.6.3, 4.4.7.3, 4.4.8.3, 4.4.9.3, 4.4.10.3, 4.4.11.3, 4.4.14.3,
4.4.22.3, 4.4.23.3, 4.4.24.3, 4.4.32.3, 4.4.33.3, 4.4.34.3, 4.4.35.3, 4.4.36.3, 4.4.37.3, 4.4.38.3, 4.4.43.3, Appendix
4A, 5.6.3, 5.6.19, PDSA - LAW Facility]
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Table 3-3 LOP and LVP Seismic Equipment

Description SeismicRernc
CategoryRernc

Offgas System: SC-Ill (PDSA - LAW Facility - Chapter 4,
" Melter offgas system confinement boundary Sections 4.4.1, 4.4.2, 4.4.3, 4.4.5,

o Melter offgas system piping (including SBS 4.4.6, 4.4.7, 4.4.8, 4.4.9, 4.4.10,
standby line), 4.4.11, 4.4.13, 4.4.19, 4.4.25, 4.4.27,

o HEPA filter housing, 4.4.32, 4.4.33, 4.4.34, 4.4.35, 4.4.36,
o Offgas components (WESP, SBS, etc.), 4.4.37, 4.4.38)
o Mercury mitigation exhaust path
o Interfacing system components that form part of the

confinement boundary (e.g., SDJ sampling
interfaces)

* Melter offgas HEPA filter train isolation valves
* Melter offgas HEPA filter preheaters

o Preheater LVP-HTR-00001IA and -00003 A
confinement boundary

o Preheater LVP-HTR-OOOO1B and -00003B
confinement boundary and internal heating
elements

* Melter Offgas System exhausters
" Melter offgas exhauster check valves for backflow

prevention, isolation dampers
" Non-manual isolation valves within the melter offgas system
" Isolation valves on the demnineralized water supplies to bulge

LOP-BULGE-00001, LOP-BULGE-00002, and the priming
lines to LOP-PMP-00001, LOP-PMP-00002, LOP- PMP-
00004, and LOP-PMP-00005

* SBS condensate purge pump shutdown components
* SBS water purge pump shutdown components
* WESP demnineralized water flush valve
" Mercury mitigation skid bypass valve
* Mercury mitigation skid carbon adsorber isolation valves
* Carbon bed water addition line and flow restriction device

* Vessel vent header pressure control valve
* Catalytic oxidizer/reducer unit skid heater
" Ammonia supply isolation valve on the ammonia/air dilution

skid
* Dilution air supply isolation valve on the ammonia/air

dilution skid
* Catalytic oxidizer/reducer unit skid bypass valve
* Loop seal and drain line from the caustic scrubber to the

caustic collection tank
* Caustic recirculation line isolation valve (including

intervening piping between isolation valve and the caustic
scrubber)

" Caustic scrubber process water line isolation valve
(including intervening piping between isolation valve and
the caustic scrubber)

" Caustic scrubber bypass valve
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Exhaust Stack (NPH interaction effects, PDSA -

* Melter offgas exhaust stack piping SC-Ill LAW Facility - Chapter 4, Section
4.4.1)

Instrumentation and Controls S-1
" Safety instrumentation associated with active SC-I1l SSCs

* Valve actuated by interlock to open on high offgas SC-Ill (PDSA - LAW Facility - Chapter 4,
temperatures at the film cooler outlet Section 4.4.24)

Anchorages SC-Ill / NHitrcinefcs
* LOP-VSL-00001/2 SC-IV (NHitrconefts

Chilled Water System

" Internal chilled water cooling coil in the SBS for
confinement of chilled water (PDSA - LAW Facility - Chapter 4,

" Dual PSVs connected to a 3-way valve (3 such SC-Ill Sections 4.4.3,
arrangements, one on the line to the internal chilled water 4.4.22)
cooling coil, and one on each of the lines to SBS and SBS
condensate vessel cooling jackets)

Exhauster Shaft Seal - Backup Purge Air Supply

* Piping and components from the backup purge air supply SC(PDSA - LAW Facility - Chapter 4,
bottles to the exhauster shaft seals. Normal purge air supply S-Ill Section 4.4.43)
piping from the Safety isolation valve to the exhauster shaft
seals.

Basis Discussion: The 24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume 11 (SRD),
Safety Criterion 4.1 3 details the equivalence of the WTP seismic category to the seismic performance category of
DOE STD 1020-94, Natural Phenomena Hazards Design and Evaluation Criteria for Department of Energy
Facilities. The SRD also states that SSCs designated as safety SSCs be designed to withstand the effects of NPH
events (e.g., earthquakes, wind, and floods) without loss of capability to perform specified safety functions.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to verify the ability of the systems
A ENG piping and equipment to withstand a SC-Il1 seismic

Ievent to maintain confinement.

R EN Reiewdesgn t veifyalinmen wih aalyis.May be documented in
R EN Reiewdesgn t veifyalinmen wih aalyis.assessment/evaluation report.

3.4.3 System Interface Requirements

Requirements associated with specific system interfaces are discussed in the subsequent requirement sections
3.X.3 titled "System Interface Requirements." The LOP and LVP system interfaces are listed in Table 3-4 and
Table 3-5 below: (A.4, A. 5. 1, A. 8. 1, C. 1, D. 1, F. 1.1)
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Table 3-4 LOP Interfacing Sys teins

System Name

C(H W (Chilled wvater SBS cool ing jackets and coils receive chilled water.

D)1W Demnineralized water Primiary and standby otlegas filmi coolers. SBSs. SBS condensate vessels.
SBS condensate purge pumlps. WL'SPs flush and mnisters. and valve
bulges receiveC demnineralized water.

ISA Instrument serv ice allr Valve actuators receive air.

LNIP LAW mielter process Primiary and standby ofl ,_as filmi coolers receive mnelter oftcas.

LVIE Low voltage electrical SBS water purge PUMPS. SBS condensate puLr,,e puImps. WVESFs. and
solenoid valves receiv e low voltage power.

LV[P LAWV secondar\ offias/vessel W\ESPs sup~ply lprimarv offgas.
vent process

PCi Process control Components wilthouLt active safety instrumnented fuLnctions receive control

IPT1 Programmnable protection Components kWh active satetv isrmne ucin eev oto
Sign1als.

PSA Plant service air' Primiary and standby otigas filmn coolers. and WLSP purge air heaters
receive plant service air'.

RLI) Radioactive liquid waste disposal SBS water purge puLmps, SBS condensate purge pum11ps. and WNFISPs
supplx condensate. Valve bulges supply, drains.

RWH Radioactive solid waste handlinu SBSs. 5135 condensate vessels, and WESPS siipplv equipmlent for
remnoval and packaging (maintenance only)

Table 3-5 LVIP Interfacing Systems

System
Locator Svstein Name Nature of Interface

A,'\IR Ammronia reauent Ammnonia/air dilu.tion skid receives ammi-onia.

C3\V (') ventilation Ammronia;'air dilution skid receives (CI air'.

DEP (ENIF) DFLAW effluient mianagemnent Vessel vent f1lush, caulstic effluent and SBS condensate collection
facil ity ([)FLAW configuration).

1)1W, Demnineralized water Vessel vent header receives flush wvater.

I SA Instrumient service air Instrumientation and valve actuators receive air.

LCP LAW concentrate receipt process Vessel vent header receives vessel vents.

Ll-1i 1 L AW m~ elter feed process Vessel vent header receives vessel vents.

LOP LAWA primiary of'f'cas process 1-IPA filter preheaters receive primiary ofteas.

LVII Lo\v voltace electrical (Catalytic oxidizer electric heater. ammnonia dilution fans, cauistic scrubber
reCirculatiOn puImps. caulstic blo\doxx n transfer pum11ps. and solenoid
valves receive lovN voltage power.

PCJ Process control Comnponlents w\ithout activ e satetv instrumiented 1tinct ions receive control
si n,,1 a I s.

PPJ1 Pro g r ai in1 a blIe protectionl Comnponents \\ ith active safety instruinented fuinctions receive control
siWc it a I s.
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T'able 3-5 [VP Interfacing Systems

S-vstemi
Locator System Namie Nature of Interface

-1S'A Plant ser-vice allr Off-as treatmient comnponents receive plant serv ice air (e.g,. damnper
mnotive pow.er). Normial exhauister shaft seal air.

P5W\ Process service water NiercLuN adsorbers. cauistic scruibber. and caustic collection tank receive
p)rocess xv ater.

RL[) Radioactive iquid wvaste disp~osal V'essel vent header receives vessel vents and supples drains.

Bermn stirrotunding cuIstic Collection tank supplies drains.

R \\VfI Radioactive solid waste handling [ILPA filters. miercury adsorbers. and catalytic oxidizer/reduicer suIpply
spent filter miedia. activated carbon miedia. VOC catalyst. and S(CR
catalyst for rem() val and packaig (maintenance only).

S[D.1 Stack discharge mnoitoring M'on itors stack exhauist in conf-ormnance with permnit requinrments.

SHR Soiumin hy-droxidle reagent Sodiumi hydroxide is added to thle cauistic blowdown transfer PUMP to
neutralize thle acid gases.

t PE I Ininterru'Lptible ioxver electrical H-EPA filter preheaters and exhaulsters receive uillinterr-uptilble power.

3.4.3.1 Stack Monitoring

Requirement: The L,0P and LV1P systemi-s shall provide an Interface wAith the stack monitoring (S[).J) systemi at
the nmelter offgas, and vessel ventilation extracts troiii the facility. I Section 9.4. 12. 9.4. 12.2, B3OD]

Basis D~iscussion: None. IA LARA]

Verification: Verification is expected to be achieved through1 the f llowin:

Verif. Verif.
MIethod By Plan N otes/Coninments

ReviewA design to verify stack mionitorino interfaces are
R ENG provided for the mielter oftgas and vessel ventilationl

extracts fromn thle f'acility.

3.4.3.2 Stack Monitoring Design Standards

Requiremenit: The LOP~ and LV1I sy stems' slack design shall interface with radiological stack m-onitoring(
systems in accordance withtl ANSIPS NJ 3.l1. 40 CFR 52140 CER 61. and 'WAC 246-247. ISectionl 9.4.12.2.
130D]

Basis Discussion: JI-ARAI

'Verification: Verification is exlpected to be achieved thr-ough" the fol1lowint":

Verif. Verif.
Method By lv Notes/Coninments

Rex iexx desieni to \ erifv radiolocical stack mionitorine-
R LNG systems p)rovide for sampile poits that conformn to thle

reqJUi-1111 rei--
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3.4.3.3 LVP Interfaces for Scrubber Effluent Disposal

Requirement: The LVP system shall interface with either the RLD system in the PT facility (baseline
configuration) or the DEP system in the EMF (DFLAW configuration) for treatment/disposal of caustic scrubber
effluents. (A.7.1)

Basis Discussion: Scrubber effluent collected by the caustic collection vessel is sent to either the RLD system in
PT facility (baseline configuration) or the DEP system in the EMF (DFLAW configuration) for further
treatment/disposal.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify the LVP system interfaces with
either the RLD system in the PT facility (baseline

R ENG configuration) or the DEP system in the EMF (DFLAW
configuration) for treatment/disposal of caustic scrubber
effluents

3.4.4 Other Technical, Specialty, Operations and Maintenance Requirements

3.4.4.1 Removal of Offgas Mechanical Equipment

Requirement: The LOP and LVP systems' replaceable mechanical equipment shall provide the capability to be
removable through removal routes into maintenance areas. [Section 11.3.2.3, BOD] (E. 1)

Basis Discussion: Provisions should be made in the layout for adequate maintenance areas that allow access
around the equipment for servicing, inspecting, and replacing equipment and components. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Perform inspection to verify the mechanical equipment is
R ENG removable.

3.4.4.2 Sampling Requirements during Commissioning

Requirement: The LOP and LVP systems shall provide access points for connecting or inserting temporary
flow, pressure, and temperature measuring equipment for commissioning purposes, including additional manual

sampling primarily from the offgas plant areas to accommodate the sampling requirements for environmental
performance testing. [Section 19.8, 19.12, ORD]

Basis Discussion: Additional manual sampling accommodates the additional sampling requirements for
environmental performance testing. The Design, Research and Technology, Commissioning, and Environmental
organizations jointly identifies these requirements. The laboratory, or temporary laboratory, and associated
infrastructure are to be available to support cold commissioning. The permanent Analytical Laboratory supports
hot commissioning of the processing facilities.

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 44 Ref: 24590-WTP-3DP-GO4B-00093



24590-LAW-3ZD-LOP-OOOO1, Rev 0
LAW Primary Offgas (LOP) and Secondary Offgas/Vessel Vent

(LVP) System Design Description

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform design review to verify ports are available to May be documented in
R ENG support the manual sampling required to accommodate asses sment/evaluation report.

I ,environmental performance testing.

3.4.4.3 Vessel Entry

Requirement: The LOP and LVP vessels design shall provide a means of gaining personnel access to each
vessel to facilitate vessel integrity inspection, cleaning, and draining of contents. The access design shall include
provisions for a temporary cover for commissioning purposes, including a mechanism to securely lock the cover
in place and providing a positive seal. The design shall also include provisions for a permanent cover (with
appropriate shielding) to be fitted in place for normal operations. [Section 19. 10, ORD]

Basis Discussion: None

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify vessels are capable of providing

R ENG a means of gaining personnel access to each vessel to
R ENG facilitate vessel integrity inspection, cleaning, and

_____draining of contents.

3.4.4.4 Pipe and Vessel Flushing

Requirement: The LOP and LVP systems' pipelines and vessels carrying contaminated or potentially
contaminated liquid shall be fully drainable and flushable for cleaning. Physical provision shall be made for
cleaning and draining (to minimum heel volume) of hardware, vessels, and associated piping. [Section 20.0,
ORD]

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to determine pipelines and vessels which Myb ouetdi
R ENG carry or potentially carry contaminated liquid and verify ayesmbevumetdinreot

I ,they are fully drainable and flushable.asemntvluiorpr.

3.4.4.5 In-Line Flowmeter Bypasses

Requirement: The LOP and LVP systems' piping shall include bypasses for in-line mounted flowmeters where
flow interruption is not acceptable. [Section 11.16, ORD]

Basis Discussion: This allows for continuous operation of the process, if flowmieter design does not permit
routine maintenance without removal from service.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

Review design to determine where flow interruption is Myb ouetdi
R ENG not acceptable and verify bypasses for in-line mounted aye bedmented ainreot

I ,flowmeters are includedasesntvluiorpr.

3.4.4.6 Filtration Systems

Requirement: The LVP system shall provide standby filtration systems that allows filters to be changed offline.
[Section 15. 1, ORD]

Basis Discussion: None

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify standby filtration systems are

I N included and that they allow filters to be changed offline.

3.4.4.7 Backflow Prevention - Support Utilities

Requirement: The LOP and LVP systems' utility system connections to contaminated process streams shall
have engineered devices such as air gaps or adequate backflow preventers. [Section 7. 1, ORD]

Basis Discussion: None. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

Review design to verify engineered devices such as air
R ENG gaps or adequate backflow preventers for utility system
I Iconnections to the process.____________________

3.4.4.8 Isolation and Test Points

Requirement: The LOP and LVP systems' shall provide isolation and test points with drain/bleed valves to
allow for removal, replacement, and testing during normal operations. [Section 9.1, 19.14, ORD] [Section 11.5.1,
BOD]

Basis Discussion: None. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify isolation and test points with
R ENG drain/bleed valves are provided for testing during normal

________________operations._____________________
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3.4.4.9 Utility Piping

Requirement: The LOP and LVP systems' process and utility piping shall have a means to prevent or mitigate
cross-contamination [Section 7. 1, ORD]

Basis Discussion: None. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify process and utility piping have a

I ,means to prevent or mitigate cross-contamination

3.4.4.10 Preventing Backflow

Requirement: The LOP and LVP systems shall be capable of preventing unplanned siphoning or backflow.
[Section 7.1, ORD]

Basis Discussion: None. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify features are included to prevent

I EN unplanned siphoning or backflow.

3.4.4.11 Radioactive Isolation Provisions

Requirement: The LOP and LVP systems shall be provided with suitable isolation provisions to prevent
diffusion, backflow, or other methods of leakage of the contents to areas where the material is not intended.
[Section 5.1.2, BOD] [Section 15.1, ORD]

Basis Discussion: None. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify suitable isolation provisions are

R ENG provided to prevent diffusion, backflow, or other
R ENG methods of leakage of the contents to areas where the

material is not intended.

3.4.4.12 Isolation Dampers and Valves

Requirement: The LOP and LVP systems' isolation dampers/valves shall be installed upstream and downstream
of the filter banks to facilitate filter changing. [Section 15.1, ORD]

Basis Discussion: None
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify isolation dampers/valves
R ENG inclusion and location.

3.4.4.13 Radiological Safety Bulges

Requirement: The LOP and LVP systems shall provide an engineered method for removal of equipment from
bulges, taking into consideration containment and radiation control. [Section 8.1.3, ORD]

Basis Discussion: None. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify the required engineered methods

I N for removal of equipment from bulges are in place.

3.4.4.14 Plant Safety

Requirement: The LOP and LVP systems requirements for manual lifting of more than 40 pounds (NIOSH
lifting guide, 1991) of equipment or materials as a part of routine operation shall be evaluated, taking into
consideration the number of times to be lifted, location, and how far load is to be carried. [Section 8.1. .1, ORD]

Basis Discussion: The design requirement is to not select equipment or materials over 40 pounds for routine
manual use.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review operations documentation to verify manual
lifting requirements of more than 40 pounds (NIOSH

R ENG lifting guide, 1991) of equipment or materials as a part of
R ENG routine operation, taking into consideration the number

of times to be lifted, location, how far load is to be
carried.

3.4.4.15 OSHA High Temperature

Requirement: The LOP and LVP systems shall provide insulation or protection per OSHA requirements for
equipment which operates at high temperatures and in accessible areas where maintenance is required. [Section
15. 1, ORD]

Basis Discussion: This applies to equipment greater than 140 degrees and in accessible areas (e.g. HEPA pre-
heater, steam lines that serve LOP equipment, mercury mitigation skid). The insulation is to be sectionalized and
removable on equipment for which maintenance access is needed.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify insulation or protection per
R ENG OSHA requirements for equipment which operates at

I___I_ high temperatures and is in accessible areas.

3.4.4.16 Pump Seals

Requirement: The LOP and LVP systems' pump seals upon failure, shall not provide a pathway for hazardous
liquids or gases to personnel or to the environment. [Section 14. 1, ORD]

Basis Discussion: None. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify pump seals upon failure do not
R ENG provide a pathway for liquids or gases to personnel or to

the environment.

3.4.4.17 Decontamination

Requirement: The LOP and LVP systems' equipment subject to decontamination shall be designed to withstand
this process without any reduction of functionality through degradation of the electrical, mechanical, or any other
components involved. [Section 9. 1, ORD]

Basis Discussion: None. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

R ENG Review design to determine which equipment is subject May be documented in
to decontamination. assessment/evaluation report.

Review design to verify equipment which is subject to
decontamination is able to withstand this process without

R ENG any reduction of functionality through degradation of the
electrical, mechanical, or any other components
involved.

3.4.4.18 Environmental Compliance

Requirement: The LOP and LVP systems shall provide sample points with safe access upstream and
downstream of abatement ventilation equipment for environmental performance testing. [Section 8.2, ORD]

Basis Discussion: Environmental performance testing is required on the offgas abatement (mitigation) equipment
during both commissioning and operations. Safe personnel access to these sample points is necessary to facilitate
the collection of samples or the installation of temporary monitoring equipment.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform assessment to determine required sample points May be documented in
A ENG needed to support environmental performance testing, asemntvluiorpr.

________ during both commissioning and operations,.seseteauto eot

Review design to verify sample points needed to support
R ENG environmental performnance testing, during both

commissioning and operations are available.

3.4.4.19 Instrument Cable Length

Requirement: The LOP and LVP systems' valves and instruments shall have sufficient cable length so that the
element can be withdrawn without disconnecting where termination is made to a measuring element that has to be
withdrawn. Temperature elements installed in thermowells shall allow for removal without interrupting the
process. [Section 11.16, ORD]

Basis Discussion: None

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify valves and instruments have

R ENG sufficient cable length so that the element can be May be documented in
withdrawn witho ut disconnecting where termination is assessment/evaluation report.
made to a measuring element that has to be withdrawn.

Review design to verify temperature elements are
R ENG installed in thermnowells and allow for removal without

______________I interrupting the process. __________________

3.4.4.20 Instrument Protection

Requirement: The LOP and LVP systems' valves and instruments shall be protected from adverse
environmental conditions such as excessive heat, corrosion, vibration, and mechanical damage. [Section 11 .16,
ORD]

Basis Discussion: None

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify valves and instruments are

R ENG protected from adverse environmental conditions such as May be documented in
excessive heat, corrosion, vibration, and mechanical assessment/evaluation report.

_____damage.___________________
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3.4.4.21 Instrument Detector Location

Requirement: The LOP and LVP systems' instruments and detectors that require maintenance are located
outside the C3 contamination areas. However, transducer panels housing liquid level systems and associated
remote 1/O, and pressure transducers, shall be located in C3 classified areas as a precaution against back-
contamination. [Section 11. 16, ORD]

Basis Discussion: Locating transducer panels housing liquid level systems in the C3 classified areas serves as

a precaution against back-contamination. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

A EG Perform assessment to determine instruments and May be documented in
A NG detectors that require maintenance assessment/evaluation report.

Review design to verify instruments and detectors that
R ENG require maintenance are located outside the C3

contamination areas.

3.4.4.22 Instrument Remote Calibration

Requirement: The LOP and LVP systems' instrumentation shall be capable of being tested and calibrated from
outside of remotely installed locations such as bulges. [Section 11.6, ORD]

Basis Discussion: None [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify instrumentation is capable of
R ENG being tested and calibrated from outside of remotely

I ,installed locations

3.4.4.23 Instrument Clean-out Port

Requirement: The LOP and LVP systems' shall include a mechanical clean-out port capability available for
unplugging pneumercator tubes. [Section 11. 16, ORD]

Basis Discussion: None

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify mechanical clean-out ports for
R EN unplugging pneurnercator tubes are included.

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 51 Ref: 24590-WTP-3DP-GO4B-00093



24590-LAW-3ZD-LOP-OOOO1, Rev 0
LAW Primary Offgas (LOP) and Secondary Offgas/Vessel Vent

(LVP) System Design Description

3.4.4.24 Instrument Calibrations

Requirement: The LOP and LVP systems shall be capable of performing instrument calibrations, preventive
maintenance, routine calibrations, and periodic functional testing of protective circuits while the system is in
normal operation. [Section 9. 1, ORD]

Basis Discussion: The intent is to prevent shutdowns or reduction of operational capabilities in order to perform
routine maintenance.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify systems are capable of
performing instrument calibrations, preventive

R ENG maintenance, and performance of routine calibrations,
R ENG preventive maintenance and periodic functional testing

of protective circuits while the plant is in normal
_______ _______ operation. __________________

3.4.4.25 Inspection Provisions

Requirement: The LOP and LVP systems' plant and equipment that contains dangerous (hazardous) wastes
shall have inspection provisions. [Section 14.13, ORD]

Basis Discussion: Inspection may be visual or by TV system to allow for observation of any indication of leaks.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify equipment which contains
R ENG dangerous wastes is capable of being inspected by visual

I ,or TV.

3.5 Submerged Bed Scrubber - Primary Offgas Treatment System Requirements

3.5.1 Mission and Functional / Performance Requirements (Including States and Modes)

Not used.

3.5.2 Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements

3.5.2.1 Confine Scrubbing Liquid

Requirement: The LOP system SBS vessels shall remain intact and confine scrubbing liquid to ensure adequate
liquid level for offgas system operation. [Sections 4.4.3.3, PDSA - LAW Facility]

Basis Discussion: None.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

A ENG Perform an analysis to determnine adequate liquid level
A ENG ~for offgas system operation. __________________

Review design to verify the system is capable of Myb ouetdi
R ENG remaining intact and maintaining proper liquid level for aye bedmented ainreot

_____offgas operation, in per analyses.asemntvluiorpr.

3.5.2.2 Submerged Bed Scrubber Internal Cooling Coils

Requirement: The SBS internal cooling coils shall be designed to remain intact and reliably confine chilled
water to minimize the potential for leaks which could flood the SBS vessels with chilled water. [Sections 4.4.3.4,
4.4.3.5, PDSA - LAW Facility]

Basis Discussion: The cooling coil design is relied on to prevent coil failure that could flood the SBS vessel with
chilled water and cause a blockage in offgas, flow. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify chilled water cooling coils are May be documented in

R EN designed per applicable codes and standards, assessment/evaluation report.

3.5.2.3 SBS and SBS Condensate Cooling Pressure Relief

Requirement: The SBS and SBS condensate chilled water cooling coil design shall include overpressure
protection. [Sections 4.4.22. 1, PDSA - LAW Facility]

Basis Discussion: Overpressure protection prevents flooding of the SBS and SBS condensate vessel due to in-
leakage from chilled water flow when the chilled water flow is re-established. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design of the melter offgas system to verify the
R ENG SBS and SBS condensate chilled water cooling coils

________________include overpressure protection._____________________

3.5.2.4 Alternate path to the SBS

Requirement: The melter offgas design shall include an alternate path to the SBS. [Sections 4.4.3.3, PDSA -

LAW Facility]

Basis Discussion: Provides a bypass of the film cooler if needed.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design of the melter offgas system to verify there
R ENG is an alternate path to the SBS (e.g. film cooler bypass).1

3.5.3 System Interface Requirements

Not used.

3.5.4 Other Technical, Specialty, Operations and Maintenance Requirements

3.5.4.1 Anti-Siphon Holes in the Recycle Lines

Requirement: The LOP system SBS shall provide anti-siphon holes in the recycle lines from the SBS
condensate purge pumps to the SBS. [Sections 4.4.5.5, 5.6.17, PDSA - LAW Facility]

Basis Discussion: This prevents siphoning from the SBS below the low-level trip setpoint of the SBS level
instrumentation and associated interlock.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review the design to verify SBS anti-siphon holes in the

R EN recycle lines.

3.5.4.2 Demineralized Water Supply Isolation

Requirement: The demnineralized water supply piping to the SBS and SBS Condensate Vessel spray nozzles and
wands shall have blind flanges to prevent introduction of flush water during melter operation. [Sections 4.4.3.3,
4.4.3.5 PDSA - LAW Facility]

Basis Discussion: Blind flanges are utilized to isolate the SBS and SBS Condensate vessel from the
demnineralized water supply to prevent inadvertent flush water addition to the SBS and SBS condensate vessels
while the melters are operating. Blind flange removal is only intended for decontamination or flushing activities.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design of the SBS and SBS Condensate Vessel

R ENG to verify the inclusion of blind flanges to prevent
inadvertent flush water addition to the SBS and SBS

______________Condensate Vessels during melter operation.___________________
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3.6 High Efficiency Particulate Air Filters Treatment System Requirements

3.6.1 Mission and Functional / Performance Requirements (Including States and Modes)

Not Used.

3.6.2 Nuclear Safety, ALARA, Environmental and Other Regulatory Requirements

3.6.2.1 HEPA Preheaters Performance

Requirement: The LVP system HEPA preheaters shall provide the capability to keep the flow stream
temperatures high enough to prevent condensation, and shall be capable of producing a minimum temperature
increase of 10 'C that will provide the necessary temperature differential to prevent blinding of the HEPA filters.
[Section 4.4.32.5, PDSA - LAW Facility]

Basis Discussion: The heater elements on the melter offgas HEPA preheaters (including control systems and
power source) are considered SS to keep the flow stream temperatures high enough to prevent condensation and
blinding of the HEPA filters, which could restrict the melter offgas system flow path and result in a melter offgas
release event. Blinding of the HEPA filters is a gradual process such that, with the setpoint selected for safety
control intervention, the periodic sampling and actuation of successive safety heating elements does not represent
a melter offgas system HEPA filter blockage concern. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to verify the HEPA preheaters are May be documented in
A ENG capable of preventing condensation, and producing a

minimum temperature increase of 10 'C. assessment/evaluation report.

R ENG Review design for conformnance with analysis. __________________

SU/ Test to verify HEPA preheaters are capable of producing
T COM a minimum temperature increase of 10 'C.

3.6.2.2 Melter Offgas Piping

Requirement: The LVP system shall ensure the HEPA filters are at a higher elevation than the WESP to prevent
flooding of the HEPA filters from liquids generated in the WESP [Sections 4.4.3.1, 4.4.3.3, Appendix 4A, 5.6.3,
PDSA - LAW Facility]

Basis Discussion: None. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify the elevation difference between
R ENG the WESP and HEPA filters will prevent flooding the

HEPA filters.________________
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3.6.3 System Interface Requirements

Not used.

3.6.4 Other Technical, Specialty, Operations, and Maintenance Requirements

3.6.4.1 Isolation Dampers

Requirement: The LVP system isolation dampers shall be provided on fans and filter banks. [Section 15. 1,
ORD]

Basis Discussion: None

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

R ENG Review design to verify isolation dampers are provided
on fans and filter banks.

3.7 Mercury Mitigation Skid - Secondary Offgas Treatment System Requirements

3.7.1 Mission and Functional / Performance Requirements (Including States and Modes)

Not used.

3.7.2 Nuclear Safety, ALARA, Environmental and Other Regulatory Requirements

3.7.2.1 Mercury Mitigation Skid Action Time to Detect a Fire and Close the Isolation Valves

Requirement: The LVP system mercury mitigation skid shall be capable of a maximum allowable time of
170 seconds to detect a fire and close the isolation valves, as determined in Appendix A of 24590-LA W-ZOC-20-
00002, Design Basis Event - Law Fire Analysis [Sections 3.4.1.3.6, 4.4.3.1, 5.5.8, PDSA - LAW Facility]
(1.2.16)(1.2.12) (1.2.13)

Basis Discussion: The inlet and outlet valves to each carbon bed adsorber are required to be closed on detection
of high differential CO or CO2 concentrations across the mercury mitigation skid. The differential concentration
setpoints for the CO and CO2 monitors set at values that ensure the fire is detected, and the carbon adsorber
isolation valves are closed within sufficient time after initiation of a design basis fire such that 24590-WTP-SRD-
ESH-0 1-00 1-02, Safety Requirements Document Volume II (SRD) Safety Criterion 2.0-2 consequence criteria are
not challenged.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis to verify the mercury mitigation skid is Myb ouetdi
A ENG capable of meeting the maximum allowable action time ayss be documentedinreot

I ,to detect a fire and close isolation valves,.seseteauto eot
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Verif. Verif.
Method By Plan Notes/Comments

Review design to verify the mercury mitigation skid is
R ENG capable of detecting a fire and closing the isolation

valves within a maximum allowable time of 170 seconds.

Test to verify mercury mitigation skid is capable of
T SU/ detecting high CO or C0 2 concentrations (indicating a System design requires detection of high

T COM fire) and closing the isolation valves within a maximum differential CO or CO2 concentrations.
allowable time of 170 seconds.

3.7.2.2 Mercury Mitigation Skid Carbon Bed Adsorber Water Flow Restriction

Requirement: The LVP system mercury mitigation skid activated carbon adsorber water flow restriction device
water addition line shall restrict flow to the carbon beds such that blockage of the melter offgas system will not
occur in less than two hours. [Sections 4.4.38.2, 4.4.38.3, 4.5.1.4, 5.6.3, PDSA - LAW Facility]

Basis Discussion: The water restriction device ensures that even if water additions begin immediately following
carbon bed isolation due to a fire, blockage of the melter offgas system does not occur before any existing cold
caps on the melters are burned off.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis to determine maximum flow rate for
A ENG water addition.

R ENG Review design to verify the carbon adsorber water flow
R ENG ~restriction device can restrict flow per analysis.______________________

3.7.2.3 Carbon Adsorber Oxygen Limit

Requirement: The total inflow of oxygen to the isolated carbon adsorbers shall be no greater than 152 lbs/hr of
melter offgas. The total oxygen inflow limit shall account for both leakage through the isolation valves and
backflow of oxygen (due to countercurrent flow or diffusion) via the pressure relief path from each carbon
adsorber. [Sections 3.4.1.3.6, 4.4.3.3, PDSA - LAW Facility]

Basis Discussion: The configuration of the exhaust path from the carbon adsorbers ensures oxygen backflow into
the carbon adsorbers is limited. The in-leakage limit from all sources controls the flow of oxygen to a fire.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to verify total inflow of oxygen is no
A ENG greater than 152 lbs/hr.

R ENG Review design to verify conformance with the analysis
R ENG for total inflow of oxygen.

T SU/ Test to verify in-leakage to the isolated carbon adsorbers May be performed as part of supplier
T COM is less than 152 lbs/hr. acceptance tests
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3.7.2.4 Carbon Adsorber Temperature

Requirement: The carbon adsorber vessels and downstream melter offgas components shall be designed to
withstand elevated temperatures associated with the carbon bed fire. [Sections 4.4.3.3, PDSA - LAW Facility]

Basis Discussion: The melter offgas system confinement boundary should remain intact during a carbon bed fire.
[ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Performn an assessment to determine the maximum
temperature the offgas components are required to

A ENG withstand.
Review design of the melter offgas system to verify the

R ENG carbon adsorber vessels and downstream SSCs maintain
R ENG containment during elevated temperatures associated

with a carbon bed fire per the analysis. __________________

3.7.3 System Interface Requirements

Not used.

3.7.4 Other Technical, Specialty, Operations and Maintenance Requirements

3.7.4.1 Access to the Mercury Mitigation Skid Instrumentation and Interlocks

Requirement: The LVP system mercury mitigation skid activated carbon adsorber shall provide the capability
for periodic calibration of the CO,, monitors, offgas temperature monitor, pressure monitors, and liquid level
detectors to ensure accurate activation of the isolation and bypass valve interlocks. [Section 4.4.11.6, 5.5.8, PDSA
- LAW Facility]

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify carbon adsorbers provide the
R I N ability for calibration.

3.7.4.2 Mercury Mitigation Skid Pressure Relief Path

Requirement: The LVP system mercury mitigation skid carbon adsorbers shall provide the capability to
establish an alternate vent path to prevent vessel over-pressurization, and to confine hazardous constituents to
protect the facility worker. [Sections 4.4.3.5, PDSA - LAW Facility]

Basis Discussion: The pressure relief path from each of the adsorbers ties into the melter offgas piping
downstream of the adsorbers but upstream of the manual isolation valve used to isolate the skid for maintenance
activities. During normal operations, the manual isolation valve is locked open consistent with administrative
controls established to maintain an open pathway to the exhaust stack. During maintenance activities that require
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closure of the skid outlet valve, an alternate vent path is established to prevent vessel over-pressurization and to
confine hazardous constituents to protect the facility worker. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify mercury adsorbers provide the

R I N ability to establish an alternate vent path.

3.8 Exhauster Fans - Secondary Offgas Treatment System Requirements

3.8.1 Mission and Functional / Performance Requirements (Including States and Modes)

3.8.1.1 Fan auto-changeover

Requirement: The LVP system shall provide a fan auto-changer capability which detects the failure of an
operational fan and automatically starts the standby unit when required. [Section 15.1, ORD]

Basis Discussion: The melter offgas system uses three exhausters, with two normally running via ICN control
and the third in standby to increase the reliability of the SS safety function to provide adequate melter venting.
The fan auto-changeover engages the standby fan as necessary.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

IReview design to verify the fan auto-changer capability
R ENG which detects the failure of an operational fan and

I____ ____ automatically starts the standby unit when required. ___________________

3.8.2 Nuclear Safety, ALARA, Environmental and Other Regulatory Requirements

3.8.2.1 Exhauster Fans - Normal Operation

Requirement: Two melter exhauster fans shall provide sufficient motive force to pull offgas from the melter
plena through downstream components and direct it through the exhaust stack. [Section 3.4.1.2. 1, Appendix 4A
Table 4A-2, PDSA - LAW Facility]

Basis Discussion: The melter offgas system uses three exhausters, with two normally running via ICN control
and the third in standby to increase the reliability of the SS safety function to provide adequate melter venting.
The two operating exhausters are sufficiently sized to maintain adequate depression on the melters.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis to determine minimum motive force
A ENG required to pull offgas from the melter plena through

downstream components.

Review design to verify minimum motive force required
R ENG to pull offgas from the melter plena through downstream

I_____ components is provided, per analysis.___________________

3.8.2.2 Exhauster Fans - Loss of Normal Power

Requirement: The LVP system exhauster fans shall ensure that during loss of normal facility power or
insufficient vacuum in the LVP system header, two exhausters operating at a (reduced) fixed speed provide
sufficient motive force to pull offgas from the melter plena through downstream components. [Sections 4.4.3.3,
4.4.3.5, PDSA - LAW Facility]

Basis Discussion: The melter offgas system uses three exhausters, with two normally running via ICN control
and the third in standby to increase the reliability of the SS safety function to provide adequate melter venting.
Upon detection of a loss of normal facility power or insufficient vacuum in the LVP system header, the safety
exhauster ASD controls are activated via the Safety PPJ system. Once initiated, each exhauster enters a fixed
speed. In conjunction with other SS system reconfigurations to establish a known LOP/LVP system configuration,
at least two exhausters at this fixed speed maintains adequate depression on the melters.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis to determine minimum motive force
A ENG required to pull offgas from the melter plena through

downstream components.

Review design to verify minimum motive force required

R ENG to pull offgas from the melter plena through downstream
components is provided by two operating exhausters, per

_____analysis.____________________

3.8.2.3 Exhauster Fans - Abnormal Operating Conditions

Requirement: The LVP system exhauster fans shall ensure that during abnormal operating conditions a single
operating exhauster on normnal ICN control, in conjunction with other SS system reconfigurations, can provide
sufficient motive force to pull offgas from the melter plena through downstream components. [Sections 4.4.3.3,
4.4.3.5, PDSA - LAW Facility]

Basis Discussion: The melter offgas system uses three exhausters, with two nornally running via ICN control
and the third in standby to increase the reliability of the SS safety function to provide adequate melter venting. In
abnormal operating conditions (when only one exhauster is available), the single operating exhausters is
sufficiently sized to maintain adequate depression on the melters.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis to verify a single exhauster (in

A ENG conjunction with other system configurations) fan
A ENG provides adequate depression in the melter plena to

offgas through the exhaust stack.

Review design to verify minimum motive force required
R ENG to pull offgas from the melter plena through downstream
R ENG components is provided by a single operating exhauster,

per analysis.

S/ Test to verify minimum motive force required to pull
T C offgas from the melter plena through downstream

CM components is provided by a single operating exhauster.

3.8.2.4 Uninterruptible Power Supply for Exhaust Fans

Requirement: The LVP system exhauster fans shall be supplied by uninterruptible power supply so that flow is
maintained if normal power is lost. [Sections 4.4.10.1, 4.4.10.5, Appendix 4A, 5.5.1, 5.5.7, PDSA - LAW
Facility]

Basis Discussion: Each UPS is sized for a two-hour battery capacity. UPS battery backed power is used during
DBE to ensure the melter plenum is exhausted while all interlocks take place. The UPS requirements are included
in the associated SDD.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify the ability of the exhauster fans

R I N to run on unintemiuptible power supply.

3.8.2.5 Offgas Exhauster Backflow Prevention

Requirement: The melter offgas exhauster check valves for backflow prevention shall be installed so that
recirculation loops do not negate the function of the exhausters, to protect the melter offgas system's ability to
provide an elevated release of melter offgas. [Sections 4.4.3.1, 4.4.3.3, Appendix 4A, PDSA - LAW Facility]

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review of design to verify exhauster check valves
R ENG configuration does not negate the exhauster function.

3.8.3 System Interface Requirements

Not used.
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3.8.4 Other Technical, Specialty, Operations and Maintenance Requirements

Not used.

3.9 Monitoring and Control Requirements

3.9.1 Mission and Functional / Performance Requirements (Including States and Modes)

3.9.1.1 Control and Instrumentation Reaction Times

Requirement: The LOP and LVP systems' control and instrumentation systems shall provide for automated
responses without relying on operator manual action for at least 30 minutes after the onset of a credible failure
event. [Section 11.10, ORD]

Basis Discussion: 30 minute criteria allows time for operator detection and response.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

A ENG Perform and analysis to determine when automated
I- response would be required within 30 minutes

R ENG Review design to verify the ability of the system to
R ENG provide an automated response within 30 minutes.

3.9.2 Nuclear Safety, ALARA, Environmental and Other Regulatory Requirements

3.9.2.1 General Safety

3.9.2.1.1 Active Safety Instruments - Programmable Protection System

Requirement: The LOP and LVP systems' instruments with active safety functions are required to interface with
the PPJ or be engineered as local safety instrumented functions. Signal interfaces shall use standard 4-20 mA or
digital contacts. [Section 7. 1, BOD] [Section 15. 1, ORD]

Basis Discussion: Appendix C provides a list of the LOP and LVP active safety instrumented functions and
implementing components for the LOP and LVP system.

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the system design to verify active safety-
R ENG significant (SS) instrumented functions are controlled
R ENG and monitored by the programmable protection system

______ ______(PPJ)_________________
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3.9.2.1.2 Implementation of Active Safety Instrumented Functions

Requirement: The active safety instrumented functions for the LOP and LVP systems shall be designed in
accordance with the safety criterion 4.3-1, 4.3-3, 4.3-4, 4.3-6, 4.4-1 and 4.4-2 of 24590-WTP-SRD-ESH-0 1-001 -
02, Safety Requirements Document Volume 11. [Safety Criterion, 4.3-1, 4.3-3, 4.3-4, 4.3-6, 4.4-1 and 4.4-2, 4.3-
4, SRD]

Basis Discussion: The SRD establishes the criterion and applicable standards for the safety design. The design
processes including 24590-WTP-GPG-J-0 15, Safety Instrumented System Implementation and electrical design
criteria are used to ensure independence and that the design complies with the mandated standards. The
completed designs are documented in Safety Systems Requirements Specification and other design documents,
which are required to be verified to ensure compliance with the standards.

Verification: Verification is expected to be achieved through:

Verif. Verif.
Method By Plan Notes/Comments

Verify the Safety Systems Requirements Specifications
and designs are in accordance with the criterion and

R ENG standards in safety criterion 4.3-1, 4.3-3, 4.3-4, 4.3-6, aye bedmented ainreot
4.4-1 and 4.4-2 of 24590-WTP-SRD-ESH-0 1 -00 1-02, asemntvluiorpr.
Safety Requirements Document Volume 11.

3.9.2.2 LOP Melter Train Interlocks

The melter train interlocks are duplicated in each melter train. Melter train one contains the same interlocks as
melter train two.

3.9.2.2.1 Film Coolers High Outlet Temperature

Requirement: A temperature monitor on the film cooler outlet shall be provided to detect high temperatures that
may be capable of failing the melter offgas confinement boundary. Upon detection of high temperature (setpoint
TBD) in the film cooler outlet, the valve on the in-bleed assembly that feeds the film cooler shall actuate open.
[Sections 4.4.24.3, 5.5.18, Appendix 4A, PDSA - LAW Facility] (F.2. 1)

Basis Discussion: To prevent excessive temperatures that could result in a breach of the melter offgas
confinement boundary, the film cooler high temperature interlock opens the valve on the in-bleed assembly that
feeds the film cooler, allowing air to feed the film cooler and cool the offgas from the melter.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to determine the high outlet Myb ouetdi
A ENG temperature that could result in a breach of the melter ayesmbevumetdinreot

offgas confinement boundaryasemntvluiorpr.

Perform design review to verify the interlock opens the
R ENG valve on the in-bleed assembly upon detection of high

temperature in the film cooler outlet.

S/ Test to verify interlock opens the valve on the in-bleed Proma ato h nertdsse
T SU/ assembly upon detection of high temperature in the film Perfor ast parP fteitertdsse
T cooler outlet.
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3.9.2.2.2 Wet Electrostatic Precipitator (WESP) High Liquid Level

Requirement: WESP level instrumentation shall be provided to detect an accumulation of liquid in the WESP.
Upon detection of high liquid level (setpoint TBD), the WESP demnineralized water flush valve shall close.
[Sections 4.4.6.1, 4.4.6.3, 4.4.6.5, Appendix 4A, 5.5.3, PDSA - LAW Facility] (F.2.2)

Basis Discussion: The WESP demnineralized water flush valve closes to shut off demnineralized flush water to the
WESP in order to prevent WESP flooding that can restrict flow of the offgas melter line, resulting in a melter
offgas release event.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify interlock closes the
R ENG demnineralized water flush valve upon detection of WESP

high liquid level.

S/ Test to verify the interlock closes the demineralized Proma ato h nertdsse
SU/O water flush valve upon detection of WESP high liquid Perfor ast parP fteitertdsse

T level.

3.9.2.2.3 SBS High Liquid Level

Requirement: SBS level instrumentation shall be provided to detect high liquid levels in the SBS vessel. Upon
detection of a high liquid level in the SBS vessels, the following actions shall occur:

* Shut down the operating SBS condensate purge pump
*Close the isolation valves on the demnineralized water connections to the bulges and priming lines

associated with the SBS and SBS condensate vessels of concern.
* Terminate feed to the operating melter (LFP/LCP systems). The method of feed termination is by

first isolating air to the melter feed ADS pumps, followed by the isolation of water (after line
flushes, as necessary) to the melter feed pumps.

[Sections 4.4.5.3, Appendix 4A, 5.5.2, PDSA - LAW Facility] (F.2.3)

Basis Discussion: This safety function prevents liquid levels in the SBS that could result in a melter offgas
release, as follows:

" Reduces the potential for the SBS condensate purge pumps to flood the SBS to the point of
blocking the melter offgas pathway, which could result in a melter offgas release.

* Reduces the potential for demnineralized water to flood the SBS (via the purge lines) to a level that
could result in a blockage of the melter offgas.

* Protects against continued level increases in the SBS as a result of condensing water vapor from
the melter feed.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan NtsCmet

Review design to verify the interlock shuts down the
R ENG SBS condensate purge pump, closes the demnineralized

_____water isolation valves the bulges and priming lines, and
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Verif. Verif.
Method By Plan Notes/Comments

terminates feed to the melter, upon detection of a high
liquid level in the SBS vessels.

Test to verify the interlock shuts down the SBS
condensate purge pump, closes the demnineralized water

T SU/ isolation valves the bulges and priming lines, and Perform as part of the integrated system
COM terminates feed to the melter, upon detection of a high test with PPJ and LFPILCP

liquid level in the SBS vessels.

3.9.2.2.4 SBS Low Liquid Level

Requirement: SBS level instrumentation shall be provided to detect low liquid levels in the SBS vessel. Upon
detection of a low liquid level in the SBS vessels, the following actions shall occur:

* Shut down the operating SBS water purge pump
* Terminate feed to the operating melter (LFP/LCP systems). The method of feed termination is by

first isolating air to the melter feed ADS pumps, followed by the isolation of water (after line
flushes, as necessary) to the melter feed pumps.

[Sections 3.4.1.1.1.6, 4.4.5.1, 4.4.5.3, 4.4.5.5, Appendix 4A, 5.5.2, PDSA - LAW Facility] (F.2.4)

Basis Discussion: The SBS vessels are designed to confine scrubbing liquid and to prevent in-leakage of chilled
water from the external cooling jacket. Proper liquid level in the vessel is relied on to ensure adequate cooling of
offgas and to ensure proper offgas flow balance from the two melters. Cooling provided by the SBS liquid is
relied on to ensure offgas remains below the rated design temperature of downstream components. Should the
liquid drain from the SBS, hot offgas could cause failure of downstream offgas system seals. Because the
exhausters provide a draw on both SBS vessels simultaneously, a low liquid level condition in one SBS could
induce preferential flow through that SBS and upset flow from the opposite train melter, causing stagnation of the
melter and a potential release of offgas into the melter annulus.

This safety function provides the following:

" Shuts down the SBS water purge pump before SBS level drops too low. This reduces the
potential for the SBS liquid level to be pumped down below the minimum necessary for the SBS
to function without causing a preferential flow from one melter.

* Stops feed to the melter to ensure NO. production is halted in the melters. Should liquid level
continue to drop in the affected SB S over time due to evaporation, the NO. hazard from the
melter is eliminated before overheat damage to the offgas system can occur.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify the interlock shuts down the
R ENG SBS water purge pump, and terminate feed to the melter,

upon detection of a low liquid level in the SBS vessels.

Su Test to verify the interlock shuts down the SBS water Proma ato h nertdsse
T COM purge pump, and terminate feed to the melter, upon test with PPJ and LFP/LCP

I ,detection of a low liquid level in the SBS vessels.
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3.9.2.3 LVP HEPA Interlocks

3.9.2.3.1 HEPA Preheaters High Outlet Temperature Interlocks

Requirement: Temperature instrumentation downstream of the preheaters shall be provided to detect an increase
in temperatures in the offgas stream. Upon detection of high offgas temperatures (setpoint TBD) downstream of
the preheaters, the following actions shall occur:

* Isolate power to the non-safety heating elements
" De-energize the Safety heating elements on each of the Safety preheaters

[Sections 4.4.32.3, 5.5.26, PDSA - LAW Facility] (F.2.5)

Basis Discussion: To prevent excessive temperatures that could result in a breach of the melter offgas
confinement boundary, the preheater temperature interlocks turn off power to the heating elements.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to determine the high outlet May be documented in
A ENG temperature that could result in a breach of the melter assessment/evaluation report.

_______ ______offgas confinement boundary
Review design to verify the interlock isolates the non-

R ENG safety and safety heating elements, upon detection of a
__________ high outlet temperature in the offgas stream.___________________

T U Test to verify the interlock isolates the non-safety and Perform as part of the integrated system
T COM safety heating elements, upon detection of a high outlet test with PPJ

temperature in the offgas stream._____________________

3.9.2.3.2 HEPA Preheater Differential Temperature Interlocks

Requirement: Temperature instrumentation upstream and downstream of the preheaters shall be able to detect
differential temperatures in the offgas stream. Upon detection of low differential temperatures (setpoint T13D), the
following actions shall occur:

* Isolate power to the non-safety heating elements
* Energize the safety heating elements on each of the safety preheaters.
*Monitors offgas differential temperature, and *energizes additional safety heating elements, as

necessary, to achieve a minimum differential temperature.

[Section 4.4.32. 1, PDSA - LAW Facility] (F.2.6)

Basis Discussion: The offgas piping splits into two trains, passes through the preheaters, and then rejoins into a
single downstream line. Each train contains two preheater units. The first unit on each train contains a non-safety
heating element that operates under normal control. The second unit on each train contains Safety heating
elements that are energized as needed to ensure a minimum differential temperature is maintained.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

A EG Perform an analysis to determine the minimum May be documented in

A I N differential temperature level, assessment/evaluation report.
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Verif. Verif.
Method By Plan Notes/Comments

Review design to verify the interlock isolates the non-

R ENG safety and energizes the safety heating elements, upon
R ENG detection of a high outlet temperature in the offgas

stream.

S/ Test to verify the interlock isolates the non-safety and Perform as part of the integrated system
T C energizes the safety heating elements, upon detection of tetwh P

a high outlet temperature in the offgas stream.

3.9.2.3.3 HEPA High Differential Pressure Interlock

Requirement: HEPA filter differential pressure instrumentation shall be provided to detect differential pressure
changes in the offgas stream. Upon detection of high differential pressure (setpoint TBD), the system shall
terminate feed to both melters (LFP/LCP systems). The method of feed termination is by first isolating air to the
melter feed ADS pumps, followed by the isolation of water (after line flushes, as necessary) to the melter feed
pumps. [Sections 4.4.3. 1, Appendix 4A, 5.5. 1, PDSA - LAW Facility] (F.2.7)

Basis Discussion: The offgas HEPA filters differential pressure interlocks stop feed to both melters when high
differential pressure is detected. The safety function reduces the likelihood of HEPA filter blockage to a degree
that would prevent the flow of melter offgas to the exhaust stack.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

A ENG Perform an analysis to determine the maximum May be documented in
differential pressure. assessment/evaluation report.
Review design to verify the interlock terminates feed to

R ENG both melters upon detection of a high differential
pressure in the offgas stream.

Test to verify the interlock terminates feed to both Proma ato h nertdsse
T SU/ ~melters upon detection of a high differential pressure in testor wit pJand ofP/LCPtgatdyse
T COM the offgas stream.tetwh PanLF/C

3.9.2.3.4 HEPA Isolation Valves Interlock

Requirement: The melter offgas HEPA filter isolation valve design shall ensure that the filter isolation valves
cannot isolate both filter trains at the same time. The other non-manual isolation valves shall fail in "open"
position if control signal or motive power is lost. [Sections 4.4.3.1, 4.4.3.3, Appendix 4A, 5.5. 1, PDSA - LAW
Facility] (F.2.8)

Basis Discussion: The melter offgas HEPA filter isolation valves are interlocked to ensure that both trains of
HEPA filters cannot be isolated simultaneously. If both trains were isolated, the melter offgas system would be
blocked. [ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify HEPA filter isolation valve

R ENG interlocks prevent simultaneous isolation of both HEPA
R ENG filter trains, and that non-manual isolation valves fail in

_________ open"~ position if control signal or motive power is lost.

Test to verify HEPA filter isolation value interlocks
T SU/ prevent simultaneous isolation of both filter trains, and

T COM that non-manual isolation valves fail in "open" position
if control signal or motive power is lost.I

3.9.2.4 Mercury Mitigation Skid Interlocks

3.9.2.4.1 Mercury Mitigation Skid High Differential Pressure Interlock

Requirement: Mercury mitigation skid pressure monitors shall be provided to detect high differential pressure
across the skid indicative of a plugged carbon adsorber or closure of a carbon adsorber isolation valve. Upon
detection of high differential pressure (setpoint TBD) across the skid, the mercury mitigation skid bypass valve
shall be actuated open. [Sections 4.4.11.1, 4.4.3.1, 4.4.11.5, Appendix 4A, 5.5.8, PDSA - LAW Facility] (F.2.9)

Basis Discussion: The mercury mitigation skid bypass is relied on to redirect offgas flow around the skid
whenever flow within the skid is obstructed. Pressure differential across the mercury mitigation skid is monitored
to detect a blockage in offgas flow. On detection of high differential pressure the system opens the bypass valve,
which redirects melter offgas flow around the mercury mitigation skid.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to determine the maximum Myb ouetdi
A ENG differential pressure for the offgas entering the carbon aye bedmented ainreot

absorbers.aseseteautorpr.

R ENG Review design to verify the interlock opens the bypass
R ENG valve upon detection of a high differential pressure.

T SU/ Test to verify the interlock opens the bypass valve upon Perform as part of the integrated system
T o CO detection of a high differential pressure. test with PPJ

3.9.2.4.2 Mercury Mitigation Skid High Inlet Temperature Interlock

Requirement: Temperature monitoring on the offgas inlet to the mercury mitigation skid shall be provided to
detect hot offgas flow that may be capable of causing bulk ignition and burning of the carbon media. Upon
detection of high offgas temperature (setpoint TBD), the following actions shall occur:

* Open the mercury mitigation skid bypass valve
* Close the offgas inlet valve to both carbon adsorbers.

[Section 4.4.3. 1, PDSA - LAW Facility] (F.2.1O0)

Basis Discussion: These controls ensure that offgas flow through the carbon media does not approach the ignition
temperature of the carbon media.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

A ENG Perform an analysis to determine the upper temperature May be documented in
A NG limit to prevent ignition of the carbon media assessment/evaluation report.

Review design to verify the interlock opens the mercury
mitigation skid bypass valve, and closes the offgas inlet

R ENG valve to both carbon adsorbers upon detection of a high
temperature in the offgas inlet to the mercury mitigation
skid.

Test to verify the interlock opens the mercury mitigation

S/ skid bypass valve, and closes the offgas inlet valve to Perform as part of the integrated systemT COM ~both carbon adsorbers upon detection of a hightetwh P
temperature in the offgas inlet to the mercury mitigation
skid. __________________

3.9.2.4.3 Mercury Mitigation Skid High Differential CO,, Interlock

Requirement: Carbon oxides (CO.) concentration monitors shall be provided across the mercury mitigation skid
to detect an increase in CO or C02 concentration in the offgas stream, indicative of a carbon bed fire. Upon
detection of high differential CO or C02 concentration (setpoint TBD), the following actions shall occur:

* Open the mercury mitigation skid bypass valve
* Close the offgas inlet and outlet valves of both carbon adsorbers

0 Terminate feed to the operating melter (LFP/LCP systems). The method of feed termination is by
first isolating air to the melter feed ADS pumps, followed by the isolation of water (after line
flushes, as necessary) to the melter feed pumps.

[Sections 4.4.11.1, 4.4.11.5, 5.5.8, PDSA - LAW Facility] (F.2.1 1)

Basis Discussion: The CO. monitors and isolation valve interlock are required to detect a carbon bed fire and
close the carbon adsorber isolation valves within the time frame determined in the accident analysis. The bypass
valve interlock is necessary to ensure melter offgas flow is not obstructed when the carbon adsorber isolation
valves are closed.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

A ENG Perform an analysis to determine the CO. level that is May be documented in
indicative of a carbon bed fire, assessment/evaluation report.

Review design to verify the interlock opens the bypass

R ENG valve, closes offgas inlet and outlet valves of both carbon
R ENG adsorbers, and terminates feed to the melters, upon

detection of high differential CO or CO2 concentration.

Test to verify the interlock opens the bypass valve,

T SU/ closes offgas inlet and outlet valves of both carbon Perform as part of the integrated system
T COM adsorbers, and terminates feed to the melters, upon test with PPJ and LFP/LCP

I ,detection of high differential CO or CO 2 concentration.
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3.9.2.5 Catalytic Oxidizer/Reducer Interlocks

3.9.2.5.1 SCO/SCR Skid High Differential Pressure Interlock

Requirement: SCO/SCR skid differential pressure detection instrumentation shall be provided to monitor
differential pressures across the skid. Upon detection of a high differential pressure (setpoint TBD) across the
skid, the SCRJSCO skid bypass valve shall be actuated open. [Sections 4.4.7.3, 5.5.4, PDSA - LAW Facility]
(F.2.12)

Basis Discussion: Opening the catalytic oxidizer/reducer skid bypass valve maintains the offgas system flow
capability if the differential pressure across the skid increases. This ensures the melter offgas system flowpath is
maintained if a component on the catalytic oxidizer/reducer skid begins to be plugged, thereby preventing a
subsequent melter offgas pressurization and release.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

A ENG Perform analysis to determine the high differential May be documented in
_______pressure indicative of SCO/SCR plugging. assessment/evaluation report.

Perform design review to verify the interlock opens the
R ENG bypass valve upon detection of high differential pressure

across the skid.

T SU/ Test to verify the interlock opens the bypass valve upon
T COM detection of high differential pressure across the skid.

3.9.2.5.2 SCO/SCR Skid High Electric Heater Temperature Interlock

Requirement: A temperature monitor downstream of the catalytic oxidizer/reducer skid heater shall be provided
to detect high temperatures that may be capable of failing the melter offgas, confinement boundary. Upon
detection of high temperature (setpoint TBD), power to the catalytic oxidizer/reducer skid heater shall be isolated.
[Sections 4.4.14.1, 4.4.14.3, 5.5.10, PDSA - LAW Facility] (F.2.13)

Basis Discussion: The catalytic oxidizer/reducer skid heater interlock prevents excessive temperatures that could
result in a breach of the melter offgas confinement boundary and a subsequent melter offgas release event.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to determine the high temperature May be documented in
A ENG limit to prevent a breach of the melter offgas assessment/evaluation report.

confinement boundary.

R ENG Review design to verify the interlock isolates power to
R ENG the skid heaters upon detection of high temperature.

T SU/ Test to verify the interlock isolates power to the skid Perform as part of the integrated system
COM ,heaters upon detection of high temperature. test with PPJ
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3.9.2.5.3 SCO/SCR Skid High Outlet Temperature Interlock

Requirement: A temperature monitor on the selective catalytic oxidizer/reducer skid outlet shall be provided to
detect high temperatures that may be capable of failing the melter offgas confinement boundary. Upon detection
of high temperature (setpoint TBD), the following actions shall occur:

" Isolate ammonia flow to the catalytic oxidizer/reducer skid
* Isolate the catalytic oxidizer/reducer skid heater

[Section 4.4.23.3, 5.5.17 PDSA - LAW Facility] (F.2.14)

Basis Discussion: The high outlet temperature interlock prevents excessive temperatures that could result in a
breach of the melter offgas confinement boundary and a subsequent melter offgas release event.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to determine the high outlet Myb ouetdi
A ENG temperature limit to prevent a breach of the melter offgas ayesmbevumetdinreot

confinement boundary.asesetvluiorpr.

Review design to verify the interlock isolates ammonia
R ENG flow and isolates the skid heaters, upon detection of high

temperatures.

S/ Test to verify the interlock isolates ammonia flow and
T C isolates the skid heaters, upon detection of high

CM temperatures.

3.9.2.5.4 SCO/SCR Skid Low Outlet Temperature Interlock

Requirement: A temperature monitor on the selective catalytic oxidizer/reducer skid outlet shall be provided to
detect low temperatures that could result in rapid ammonium nitrate formation. Upon detection of low
temperature (setpoint TBD), the ammonia flow at the ammonia/air-dilution skid shall be isolated. [Sections
4.4.35.3, 5.5.29, PDSA - LAW Facility] (F.2.15)

Basis Discussion: Rapid formnation of ammonium nitrate as a result of ammonia injection into the melter offgas
system combined with low selective catalytic reducer skid temperatures can result in an ammonium nitrate
accumulation rate that could block the melter offgas system.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

A ENG Perform analysis to determine the low outlet temperature May be documented in
limit to preclude formation of ammonium nitrate. assessment/evaluation report.

Review design to verify the interlock isolates the
R ENG ammonia flow to the skid, upon detection of low outlet

Itemperature.

T SU/ Test to verify the interlock isolates the ammonia flow to Perform as part of the integrated system
T COM the skid, upon detection of low outlet temperature. test with PPJ
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3.9.2.5.5 SCO/SCR Ammonia Supply High Flow Interlock

Requirement: Ammonia supply flow instrumentation shall be provided to detect a rise in ammonia supply flow.
Upon detection of a high ammonia supply flow (setpoint TBD), the isolation valve on the ammonia supply line
shall close. [Sections 4.4.16.1, 4.4.16.3, 5.5.12, PDSA - LAW Facility] (F.2.16)

Basis Discussion: The ammonia supply interlock prevents releases (from the exhaust stack, or backflow in to the
facility) of NOx or ammonia in excess of the chemical exposure standards, and prevents ammonia concentrations
in the melter offgas system that could result in an ammonia fire or deflagration in the SCR unit.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

A ENG Perform analysis to determine the maximum allowable May be documented in
A NG flow rate for the ammonia supply. assessment/evaluation report.

Review design to verify the interlock closes the isolation
R ENG valve on the ammonia supply line, upon detection of

high ammonia supply flow.

S/ Test to verify the interlock closes the isolation valve on Perform as part of the integrated system
T SU/ the ammonia supply line, upon detection of high test with PPJ

IOM ammonia supply flow.

3.9.2.5.6 SCO/SCR Ammonia Supply Low/Reverse Dilution Air Flow Interlock

Requirement: Dilution-air flow instrumentation shall be provided to detect decreased/reverse dilution-air flow.
Upon detection of decreased/reverse dilution-air flow (setpoint TBD), the isolation valve on the ammonia supply
line shall close. [Sections 4.4.16.1, 4.4.16.3, 5.5.12, PDSA - LAW Facility] (F.2.17)

Basis Discussion: The ammonia supply interlocks prevents releases (from the exhaust stack, or backflow in to
the facility) of NO. or ammonia in excess of the chemical exposure standards, and prevent ammonia
concentrations in the melter offgas system that could result in an ammonia fire or deflagration in the SCR unit.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

A NG Perform analysis to determine the minimum allowable May be documented in
A NG dilution-air flow rate. assessment/evaluation report.

Review design to verify the interlock closes the isolation
R ENG valve on the ammonia supply line, upon detection of

dilution-air flow below the minimum allowable.

SU/ Test to verify the interlock closes the isolation valve on Perform as part of the integrated systemT C the ammonia supply line, upon detection of dilution-air tetwh PCM flow below the minimum allowable,.etwt P

3.9.2.5.7 SCOISCR Ammonia Supply Isolation Valve

Requirement: The ammonia supply isolation valve shall fail closed upon a loss of control signal or loss of
actuating power. [Sections 4.4.16.3, PDSA - LAW Facility]
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Basis Discussion: The ammonia supply isolation valve prevents releases of ammonia in excess of the chemical
exposure standards, from; a release of undiluted ammonia from the exhaust stack, backflow of ammonia through
the dilution air supply system and subsequent release into the facility, and ammonia concentrations in the melter
offgas system that could result in an ammonia fire or deflagration.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify the ammonia supply isolation
R ENG valve closes upon a loss of control signal or loss of

I ,actuating power.

T SU/ Test to verify the ammonia supply isolation valve closes Perform as part of the integrated system

T COM upon a loss of control signal or loss of actuating power. test with PPJ

3.9.2.6 Caustic Scrubber Interlocks

3.9.2.6.1 Caustic Scrubber High Differential Pressure Interlocks

Requirement: Caustic scrubber pressure detection instrumentation shall be provided to monitor differential
pressures. Upon detection of high differential (setpoint TBD), the following actions shall occur:

* Close the caustic scrubber isolation valve on the recirculation line from the caustic collection tank

* Close the caustic scrubber spray water addition control valve
* Open the caustic scrubber bypass valve

[Sections 4.4.9.1, 4.4.9.3, 4.4.9.5, Appendix 4A, 5.5.6, PDSA - LAW Facility] (F.2.18)

Basis Discussion: Closing the recirculation and spray water valves stops water additions before levels rise too
high, reducing the potential for flooding the caustic scrubber to the point of blocking the melter offgas pathway
and resulting in a melter offgas release. Opening the bypass valve provides an unrestricted flowpath for the
offgas.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Preform an analysis to determine the maximum Myb ouetdi
A ENG allowable differential pressure across the caustic ayedoc/vumetdinreot

scrubber.aseseteautorpr.

Review design to verify the interlock closes the

R ENG recirculation and spray water valves, and opens the
R ENG bypass valve upon detection of high differential pressure

across the caustic scrubber.

Test to verify the interlock closes the recirculation and

T SU/ spray water valves, and opens the bypass valve upon Performn as part of the integrated system
T COM detection of high differential pressure across the caustic test with PPJ

scrubber.
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3.9.2.6.2 Caustic Scrubber Recirculation Line Low Pressure Interlocks

Requirement: Recirculation line pressure detection instrumentation shall be provided to monitor caustic
scrubber recirculation line pressure. Upon detection of low pressure (setpoint TBD) in the recirculation line the
recirculation line isolation valve shall be closed. [Sections 4.4.9.1, 4.4.9.3, 4.4.9.5, Appendix 4A, 5.5.6, PDSA -

LAW Facility] (F.2.19)

Basis Discussion: Closing the recirculation line isolation valve prevents a loss of melter depression due to
excessive leakage into the melter offgas system as a result of a failed recirculation line.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

A ENG Perform an analysis to determine the minimum allowable May be documented in
_______pressure for the caustic scrubber recirculation line, assessment/evaluation report.

Review design to verify the interlock closes the
R ENG recirculation line isolation valve upon detection of low

________pressure in the recirculation line.

S/ Test to verify the interlock closes the recirculation line Perform as part of the integrated systemTisolation valve upon detection of low pressure in the tetwhPJT COM recirculation line.tetwh P

3.9.2.6.3 Caustic Scrubber Recirculation Line Low Flow Interlocks

Requirement: Recirculation line flow detection instrumentation shall be provided to monitor caustic scrubber
recirculation line flow. Upon detection of low flow (setpoint TBD), feed to the operating melter shall be
terminated (LFP/LCP systems). The method of feed termination is by isolating air and water to the melter feed
ADS pumps. A timed delay in water isolation is allowed for flushing activities, with related analytical limits and
setpoints accounting for this time delay. [Sections 4.4.9.1, 4.4.9.3, Appendix 4A, 5.5.6, PDSA - LAW Facility]
(F.2.20)

Basis Discussion: Terminating feed to the melter on detection of low flow in the caustic scrubber recirculation
line (corresponding to a loss of capability to maintain required loop seal liquid level), ensures that the NO. hazard
eliminated (due to subsequent cold cap burnoff) from the melter offgas system before loop seal liquid levels drop
to a point that would allow in-leakage into the melter offgas system through the drain line.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

A NG Perform analysis to determine the minimum flow rate May be documented in
A EG required for the caustic scrubber recirculation line, assessment/evaluation report.

Review design to verify the interlock terminates feed to
R ENG the melter upon detection of low flow rate in the

recirculation line.

T SU/ Test to verify the interlock terminates feed to the melter
COM upon detection of low flow rate in the recirculation line.

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 74 Ref: 24590-WTP-3DP-GO4B-00093



24590-LAW-3ZD-LOP-OOOO1,, Rev 0
LAW Primary Offgas (LOP) and Secondary Offgas/Vessel Vent

(LVP) System Design Description

3.9.2.6.4 Caustic Scrubber Bypass Valve Not Closed

Requirement: A position switch on the caustic scrubber bypass valve shall be provided to monitor the position
of the valve. Upon detection of the caustic scrubber bypass valve no longer being closed, the following actions
shall occur:

* Isolate power to the catalytic oxidizer electric heater
* Isolate the ammonia supply to the SCOISCR skid
* Open the SCO/SCR bypass valve

[Sections 4.4.37.3, 5.5.3 1, PDSA - LAW Facility] (F.2.2 1)

Basis Discussion: The caustic scrubber bypass interlock serves to prevent a significant quantity of high
temperature offgas from bypassing the caustic scrubber and impacting the safety function of the melter offgas
exhausters.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify the interlock isolates power to
the catalytic oxidizer electric heater, isolates the

R ENG ammonia supply to the SCO/SCR skid, and opens the
SCO/SCR bypass valve upon detection that the caustic
scrubber bypass valve is not closed.

Test to verify the interlock isolates power to the catalytic

S/ oxidizer electric heater, isolates the ammonia supply to Perform as part of the integrated systemT COM the SCO/SCR skid, and opens the SCO/SCR bypass test with PPJCM valve upon detection that the bypass valve is no longer

closed.

3.9.2.6.5 Caustic Scrubber High Outlet Temperature Interlock

Requirement: Temperature instrumentation downstream of the caustic scrubber unit outlet shall be provided to
monitor offgas temperatures. Upon detection of high temperature (setpoint TBD) downstream of the caustic
scrubber unit outlet, the following actions shall occur:

* Isolate power to the catalytic oxidizer electric heater
* Isolate the ammonia supply to the SCO/SCR skid
* Open the SCO/SCR skid bypass valve.

[Sections 4.4.36.3, Appendix 4A, 5.5.30, PDSA - LAW Facility] (F.2.22)

Basis Discussion: The caustic scrubber high outlet temperature interlock serves to prevent a significant quantity
of high temperature offgas from impacting the safety function of the melter offgas exhausters.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to determine the maximum May be documented in
A ENG allowable offgas temperature at the caustic scrubber asses sment/evaluation report.

outlet.

Review design to verify the interlock isolates power to
the catalytic oxidizer electric heater, isolates the

R ENG ammonia supply to the SCO/SCR skid, and opens the
SCO/SCR bypass valve upon detection of high offgas
temperature in the caustic scrubber outlet.

Test to verify the interlock isolates power to the catalytic

S/ oxidizer electric heater, isolates the ammonia supply to Perform as part of the integrated systemT Com the SCO/SCR skid, and opens the SCO/SCR bypass tetwh P
valve upon detection of high offgas temperature in the
caustic scrubber outlet.

3.9.2.6.6 Caustic Scrubber Low Pressure Water Supply Interlock

Requirement: Process water line pressure detection instrumentation shall be provided to monitor process water
line pressure. Upon detection of low pressure (setpoint TBD) in the process water line, the process water line
isolation valve shall be closed.

[Sections 4.4.9.1, 4.4.9.3, 4.4.9.5, Appendix 4A, 5.5.6, PDSA - LAW Facility] (F.2.23)

Basis Discussion: Closing the process water line isolation valve prevents a loss of melter depression due to
excessive leakage into the melter offgas system as a result of a failed process water line.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to determine the pressure detection May be documented in
A ENG threshold that would indicate a leak in the caustic assseteauto eot

scrubber process water line,.seseteauto eot

Review design to verify the interlock closes the process
R ENG water line isolation valve upon detection of low pressure

in the process water line.

S/ Test to verify the interlock closes the process water line Perform as part of the integrated system
T COM isolation valve upon detection of low pressure in the test with PPJ

,process water line.

3.9.2.7 LVP Header Interlocks

3.9.2.7.1 LVP Low Header Vacuum Interlock

Requirement: LVP header pressure detection instrumentation shall be provided to monitor the header vacuum.
Upon detection of low vacuum levels (setpoint TBD), the following actions shall occur:

* Set exhausters to a fixed speed
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* Open the bypass valves in the secondary offgas process system (mercury mitigation skid,
catalytic oxidizer/reducer skid, and the caustic scrubber)

* Close the vessel vent header pressure control valve
* Terminate feed to the melters (LFP/LCP systems). The method of feed termination is by isolating

air and water to the melter feed ADS pumps.
* Close the isolation valve on the ammonia supply to the SCR
* Close the isolation valve on the dilution-air supply to the SCR

[Sections 4.4.33.3, Appendix 4A, 5.5.27, PDSA - LAW Facility] (F.2.24)

Basis Discussion: This establishes a known configuration that is much less susceptible to pressure variations due
to dynamic process conditions.

It is noted that while other melter feed termination interlocks include a subsequent isolation of the water supply to
the ADS pumps due to concerns related to cold cap durations, no such issue exists for low LVP header vacuum.
The system can run indefinitely in this configuration, and therefore, water isolation to the ADS pumps is not a
required function.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

A EG Perform an analysis to determine the minimum May be documented in
A NG acceptable vacuum pressure for the LVP header, assessment/evaluation report.

Review design to verify the interlock sets exhausters to a
fixed speed, opens the bypass valves in the secondary
offgas system, closes the vessel vent header pressure

R ENG control valve, stops feed to the melters, closes the
isolation valve on the ammonia supply to the SCR, and
closes the isolation valve on the dilution-air supply to the
SCR when a low LVP header vacuum is detected.

Test to verify the interlock sets exhausters to a fixed
speed, opens the bypass valves in the secondary offgas

S/ system, closes the vessel vent header pressure control Proma ato h nertdsse
T SUI valve, stops feed to the melters, closes the isolation valve Perfor ast pPat of e ntgatd yse

on the ammonia supply to the SCR, and closes the tetwhPJanLF/C
isolation valve on the dilution-air supply to the SCR
when a low LVP header vacuum is detected.

3.9.2.7.2 LVP Excessive Header Vacuum Interlock

Requirement: LVP header pressure detection instrumentation shall be provided to monitor the header vacuum.
Upon detection of excessive vacuum levels (setpoint TBD), the following actions shall occur:

* Set exhausters to a fixed speed
* Open the bypass valves in the secondary offgas process system (mercury mitigation skid,

catalytic oxidizer/reducer skid, and the caustic scrubber)
* Close the vessel vent header pressure control valve
* Close the isolation valve on the ammonia supply to the SCR
* Close the isolation valve on the dilution-air supply to the SCR

[Sections 4.4.34.3, Appendix 4A, 5.5.28, PDSA - LAW Facility] (F.2.25)
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Basis Discussion: This establishes a known configuration that is much less susceptible to pressure variations due
to dynamic process conditions.

* The LVP header excessive vacuum interlock causes each exhauster's ASD to command its
exhauster to go to a fixed speed. With at least two exhausters at this fixed speed and the system
placed in the configuration resulting from the other interlock functions, the LVP header will
maintain an acceptable level of vacuum that will support melter depression, but will not exceed
the vacuum rating of the LAW melters.

* The LVP header excessive vacuum interlock actuates closed the vessel vent header pressure
control valve. A bypass line around the valve with an orifice exists, allowing a limited flow from
the process vessels.

* The LVP header excessive vacuum interlock actuates open the bypass valves in the secondary
offgas process system (i.e., mercury mitigation skid, catalytic oxidizer/reducer skid, and the
caustic scrubber). This establishes a known configuration that is much less susceptible to pressure
variations due to dynamic process conditions.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

A EG Perform an analysis to determine the maximum May be documented in
A NG acceptable vacuum for the LVP header. asses sment/evaluation report.

Review design to verify the interlock sets exhausters to a
fixed speed, opens the bypass valves in the secondary
offgas system, closes the vessel vent header pressure

R ENG control valve, closes the isolation valve on the ammonia
supply to the SCR, and closes the isolation valve on the
dilution-air supply to the SCR when excessive LVP
header vacuum is detected.

Test to verify the interlock sets exhausters to a fixed
speed, opens the bypass valves in the secondary offgas

S/ system, closes the vessel vent header pressure control Proma ato h nertdsse
T SU/ valve, closes the isolation valve on the ammonia supp .ly Perfor ast parP fteitertdsse

to the SCR, and closes the isolation valve on the dilution-tetwhPP
air supply to the SCR when excessive LVP header
vacuum is detected.

3.9.2.8 Exhauster Interlocks

3.9.2.8.1 Exhauster Normal Air Purge Low Pressure Interlock

Requirement: Pressure detection instrumentation on the normal purge air supply to the exhauster shaft seals
shall be provided to monitor pressure levels. Upon detection of low pressure (setpoint TBD) in the normal purge
air supply, the following actions shall occur:

* Close the isolation valve between the exhauster shaft seals and the normal air purge supply
" Open the isolation valve between the exhauster shaft seals and the backup air purge supply

[Sections 4.4.43.3, 5.5.33, PDSA - LAW Facility] (F.2.26)

Basis Discussion: The melter offgas system exhausters have shaft seals that are provided with purge air. A loss
of the purge air has the potential to result in failure of the shaft seals with a leakage of offgas into the exhauster
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room and risk of chemical exposures to facility workers. To protect against a loss of normal purge air flow, a
backup arrangement for providing safety exhaust purge air via a separate bottled source for each exhauster is
provided in the design. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis to determine the minimum Myb ouetdi
A ENG acceptable pressure for the normal purge air supply to ayesmbevumetdinreot

maintain the shaft seal,.seseteauto eot

Review design to verify the interlock closes the normal

R ENG supply isolation valve, and opens the backup supply
R ENG isolation valve upon detection of low pressure in the

normal purge air supply.___________________

Test to verify the interlock closes the normal supply

T SU/ isolation valve, and opens the backup supply isolation Perform as part of the integrated system
T COM valve upon detection of low pressure in the normal purge test with PPJ

air supply. __________________

3.9.2.8.2 Exhauster Backup Air Purge Low Pressure Interlock

Requirement: Pressure detection instrumentation on the backup (bottle) purge air supply to the exhauster shaft
seals shall be provided to monitor pressure levels. Upon detection of low pressure (setpoint TBD) in the backup
purge air supply, feed to both LAW melters shall be termninated (LFPILCP systems). The method of feed
termination is by first isolating air to the melter feed ADS pumps, followed by the isolation of water (after line
flushes, as necessary) to the melter feed pumps. [Sections 4.4.43.3, Appendix 4A, 5.5.33, PDSA - LAW Facility]
(F.2.27)

Basis Discussion: The exhausters have shaft seals that are normally supplied with air from the plant air supply to
provide cooling and maintain exhauster housing confinement. A backup bottled purge air supply is also provided
for each exhauster to maintain shaft seal confinement on loss of pressure from the normal plant air supply. As a
precaution against eventual depletion of the backup bottle supply, feed to both melters is terminated on detection
of low pressure in any of the backup bottled air supplies (indicative of having only 2 hours of backup bottled
purge air remaining). [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

A ENG Perform an analysis to determine the minimum May be documented in
_______acceptable pressure for the backup purge air supply. assessment/evaluation report.

Review design to verify the interlock terminates feed to
R ENG both melters upon detection of low pressure in the

backup purge air supply.

S/ Test to verify the interlock terminates feed to both Perform as part of the integrated system
T COM melters upon detection of low pressure in the backup test with PPJ and LFP/LCP

______________, purge air supply.
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3.9.2.8.3 Exhauster Backup Purge Air Mission Time

Requirement: The melter offgas exhauster backup purge air source shall provide adequate pressure to the
exhauster shafts seals for a minimum of 2 hours after the isolation of melter feed. [Sections 4.4.43.1, 4.4.43.5
PDSA - LAW Facility]

Basis Discussion: As a precaution against eventual depletion of the backup bottle supply, feed to both melters is
terminated on detection of low pressure in any of the backup bottled air supplies (indicative of having only 2
hours of backup bottled purge air remaining). The 2 hour mission time ensures that before any of the exhauster
shaft seals fail, the cold cap will be reduced sufficiently that any potential releases into the exhauster rooms are
below the exposure standards. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method y~ Plan Notes/Comments

Perform an Analysis to determine the minimum pressure

A ENG required at the backup purge air to maintain confinement
A ENG by the exhauster shaft seals for 2 hours after the

termination of melter feed.

Review design of the melter offgas exhauster backup

R ENG purge air to verify it will provide adequate pressure to the
R ENG shaft seals to maintain confinement for 2 hours after the

termination of melter feed.

Test to verify the exhauster backup purge air supplies
SU/ adequate pressure to the exhauster shaft seals to maintain Pressures experienced at the exhauster

T COM confinement of melter offgas for 2 hours following shfor noral meole ofassing oriuatn

Iisolation of the melter feed.fonomletr fgsi prao.

3.9.2.9 Interface with LMP System

The following interlocks are originated in the LMP system, and the complete interlocks are described in the LMP
System Design Description document. These interlocks are listed here for interface/functionality purposes.

3.9.2.9.1 LMP Melter Plenum High Pressure Interlock

Requirement: Upon receipt of a high melter plenum pressure (reduced vacuum) signal from the LMP system
(via PPJ), the LOP system shall take the following actions:

* Stop injection of air to the melter film coolers
* Stop demineralized water flow to the melter film coolers

* Stop injection of process air to the WESP
* Open isolation valves on the standby offgas line

[Sections 4.4.8.3, 5.5.5, Appendix 4A, PDSA - LAW Facility] (F.2.28)

Basis Discussion: None.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Reviw dsig fo incrpoatin o thesysem pecfic Additional verification criteria including
R ENG Revewc desinl fricoporantios ftesstmseii setpoint determination and testing for this

inteloc phyica comonets.interlock are established in the LMP SDD.

3.9.2.10 Interface with UPE System

The following interlocks are originated in the UPE system, and the complete interlocks are described in the UPE
System Design Description document. These interlocks are listed here for interface/functionality purposes.

3.9.2.10.1 UPE Loss of Normal Power Interlock

Requirement: Upon receipt of a loss of normal power signal from the UPE system (via PPJ), the LOP and LVP
systems shall take the following actions:

* Stop injection of process air to the melter film coolers
*Stop demnineralized water flow to the melter film coolers
* Stop injection of process air to the WESP
* Fully open the melter offgas flow control valve, downstream of the WESP

" Close the vessel vent header pressure control. A bypass line around the valve with an orifice
exists, allowing a limited flow from the process vessels. This limited flow is allowed for in the
control strategy selection.

" Open bypass valves in the secondary offgas process system (mercury mitigation skid, catalytic
oxidizer/reducer skid, and the caustic scrubber)

[Sections 4.4.10.3, 5.5.7, PDSA - LAW Facility] (F.2.29)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

R NG Review design for incorporation of the system specific Additional verification criteria for this
R EG interlock physical components. interlock are established in the UPE SDD.-

3.9.3 System Interface Requirements

3.9.3.1 Process Control System - Instruments

Requirement: The LOP and LVP systems' instruments shall use standard commercially available
instrumentation and communication protocols to interconnect to the PCJ system. [Section 9.4. 1, BOD]

Basis Discussion: Instrumentation for normal process control utilize, to the extent practicable, Foundation
Fieldbus (ISA 50.02) technology and Profibus DP Fieldbus is used where Foundation Fieldbus is not appropriate.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design, including applicable procurement

R ENG documentation, to verify system instruments that May be documented in
interconnect to the PCJ meet the identified commercial asses sment/evaluation report.
standard.

3.9.4 Other Technical, Specialty, Operations and Maintenance Requirements

Not used.

3.10 Other Structures, Systems, and Component Requirements

3.10.1 Mission and Functional / Performance Requirements (Including States and Modes)

3.10.1.1 Tank System Design

Requirement: The LOP and LVP systems' tank system shall be capable of preventing the escape
of vapors, fumes, or other emissions into the air if the tank holds materials that are acutely or chronically toxic
by inhalation. [Section 14.10.1, BOD]

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify tank systems have the capability
R ENG to prevent leakage of vapors and fumes.

3.10.2 Nuclear Safety, ALARA, Environmental and Other Regulatory Requirements

3.10.2.1 Function of the Stack

Requirement: The LOP and LVP systems shall ensure that the release of melter offgas from the facility occurs
at an elevated level of about 200 ft. above ground-level. [Sections 4.4.1.1, 4.4.1.3, Appendix 4A, PDSA - LAW
Facility] (A.8)

Basis Discussion: Enhanced dispersion is provided by elevating the contaminated gas plume through the exhaust
stack. The elevated release through the stack decreases the chemical exposure to the public and co-located worker
to acceptable levels. Radiological exposures were well within applicable limits, even when calculated for a
ground-level release. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify offgas release is about 200 ft.
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3.10.3 System Interface Requirements

3.10.3.1 Inspections

Requirement: The LOP and LVP systems shall provide the ability to conduct appropriate periodic inspections
and functional testing to ensure structural and leak-tight integrity of components, operability and performance of
components, and operability of the systems as a whole. [Section 15. 1, ORD]

Basis Discussion: None

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify provisions for inspections and
R ENG functional testing to ensure structural and leak-tight

I_________ integrity of components.___________________

3.10.4 Other Technical, Specialty, Operations and Maintenance Requirements

3.10.4.1 Vessel Flushing and Washing

Requirement: The LOP and LVP systems' process vessels shall be equipped with interior perimeter spray rings,
or equivalent, for decontamination or flushing. [Section 14.2, ORD]

Basis Discussion: None. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify vessels are equipped with
R ENG interior perimeter spray rings, or equivalent, for

I ,decontamination or flushing.___________________

3.10.4.2 Piping without Suspended Solids

Requirement: The LOP and LVP systems' piping that contains fluids without suspended solids may be routed
level and shall have sufficient high point vents and low point drains to ensure that all of the piping can be drained
for maintenance and decommissioning. [Section 14.3, ORD]

Basis Discussion: Utility piping containing fluids without suspended solids can be level with high point vents
and low point drains such that the piping can be drained. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify that piping has sufficient high
R ENG point vents and low point drains to ensure that all of the

I____ ,____ piping can be drained.___________________
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3.10.4.3 Piping with Suspended Solids

Requirement: The LOP and LVP systems' piping that contains fluids with suspended solids shall have high
point vents, low point drains, and be sloped to drains/vessels as necessary to ensure that the fluids and solids can
be flushed and drained from the piping. [Section 14.3, ORD]

Basis Discussion: None. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify that piping which contains fluids
R ENG with suspended solids have sufficient high point vents,

low point drains and are sloped to drains/vessels.

3.10.4.4 Piping Flushing

Requirement: The LOP and LVP systems' piping shall provide the capability to be flushed and drained with no
traps or pockets that can accumulate liquids or solids. Piping shall be free-draining without traps/seals, unless
there are traps/seals that will allow operator action for drainage. [Section 7.1, 14. 1, and 14.3, ORD]

Basis Discussion: The piping includes, where appropriate, vapor handling vessels, exhaust duct systems, seal
pots, and seal loops. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify piping is capable of being
R ENG flushed and drained, and does not include traps or

I___,_ pockets that can accumulate liquids or solids

3.10.4.5 Piping Flushes - Transfer Lines

Requirement: The LOP and LVP systems' piping flushing facilities shall provide for normal flushes of transfer
lines and for unplugging efforts when necessary between LAW and the Pretreatment (PT) Facilities and EMF
facilities. [Section 14.3, ORD]

Basis Discussion: None. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis to verify required piping flushing May be documented in

A EG facilities for normal flushes of transfer lines and for assessment/evaluation report.
A ENG unplugging efforts when necessary between LAW and

the Pretreatment (PT) and EMF facilities.
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3.10.4.6 Remotely Operated Valves

Requirement: The LOP and LVP systems' valves shall be capable of being remotely operated where valves are

used in routine operations, or where accessibility is difficult. [Section 14.4, ORD]

Basis Discussion: None. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify valves which are difficult to May be documented in
R ENG access or are used for routine operations are capable of assessment/evaluation report.

I____ ____ being remotely operated. __________________

3.10.4.7 Decontamination

Requirement: The LOP and LVP systems' piping and valve systems shall be capable of adding decontamination
chemicals to the process vessels. [Section 14. 1, ORD]

Basis Discussion: None. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to determine which process vessels May be documented in
R ENG require the capability of adding decontamination assessment/evaluation report.

chemicals.

Review design to verify process vessels that require the
R ENG capability of adding decontamination chemicals are

______________capable of performing that function.

3.10.4.8 Bulges

Requirement: The LOP and LVP systems' equipment requiring maintenance and that comes into contact with
the radioactive process fluids shall be located in stainless steel bulges. Wash rings shall be provided for wash-
down of all areas of the bulge. [Section 10.4, ORD]

Basis Discussion: Process isolation valves, pumps, and instruments are examples of equipment that require
maintenance and would be located in bulges. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify stainless steel bulges are used to

R ENG contain equipment requiring maintenance that come into
contact with the radioactive process fluids and wash

_____rings are provided.___________________
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3.10.4.9 Bulges Contamination Prevention

Requirement: The LOP and LVP systems' relief valves and rupture disks shall not release waste into the bulge.
[Section 10.4, ORD]

Basis Discussion: Minimizes contamination and exposure. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify relief valves and rupture disks

I N do not release waste in the bulge area.

3.10.4.10 Bulges Shielding

Requirement: The LOP and LVP systems' bulges shall provide adequate shielding to allow access to the bulge
internals. [Section 10.4, ORD]

Basis Discussion: None. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify bulges provide adequate

R 1N shielding to allow access to the bulge internals.

3.10.4.11 Bulge Access Ports

Requirement: The LOP and LVP systems' bulges shall include access ports to allow inspection of bulge
internals using closed circuit television or fiber-optics without the need to remove bulge shielding. [Section 10.4,
ORD]

Basis Discussion: None. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify access ports are provided to
R ENG allow inspection of bulge internals using CCTV or fiber-

I____ I___ optics without the need to remove bulge shielding. __________________

3.10.4.12 Valves Position Indicators

Requirement: The LOP and LVP systems' valves used in process service, or supporting the process in bulges or
other remote locations, shall be equipped with highly reliable position indicators. [Section 14.4, ORD]

Basis Discussion: Remotely operated valves normally repositioned to support processing (this includes support
systems) should have position indication from directly coupled positioning mechanisms unless other indications
are available of valve positon such as flow, level, pressure, etc. The indication signal can be visual, mechanical,
electric, or electronic based on the valve location and type of valve. [ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify process valves in bulges or
R ENG remote locations are equipped with highly reliable

I____ ,____ position indicators.

3.10.4.13 Pressure Relief Valve Configuration

Requirement: The LOP and LVP systems' pressure relief valves shall be configured using a full port three-way
valve, dual PSVs, and drain valves on each leg, unless a redundant train is provided. [Section 14.4, ORD]

Basis Discussion: Configuration allows a pressure relief valve to be removed from service for maintenance
without shutting down the system while maintaining over-pressure protection.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify pressure relief valves are

R I N configured correctly.

3.10.4.14 Valves Damage from Water Hammers

Requirement: The LOP and LVP systems' automatic valve operator closure device shall be sufficiently slow to
prevent water hammer. [Section 14.4, ORD]

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R ENG Review design to verify automatic valve operator closure

I EN devices are sufficiently slow to prevent water hammer.

3.10.4.15 Process Vessels with Heating/Cooling Jackets or Coils

Requirement: The LOP and LVP systems' vessels which have a heat transfer coil inside shall provide a coil
support system to avoid wear due to thermal cycling. [Section 14.2, ORD]

Basis Discussion: The SBS Condensate Vessel has a cooling water jacket. The SBS has internal cooling coils
and a cooling water jacket.

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify vessels which have a heat
R ENG transfer coil inside provide a coil support system to avoid

I ,wear due to thermal cycling.___________________
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3.10.4.16 Maintainable Equipment Location

Requirement: The LOP and LVP systems' maintainable equipment components, such as drive motors, shall be

located out of high radiation cave, cell, and bulge areas to the extent practical. [Section 7. 1, ORD]

Basis Discussion: None. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review design to verify maintainable equipment is Myb ouetdi
R ENG located out of high radiation cave, cell, and bulge areas ayesmbevumetdinreot

to the extent practical.asesntvluiorpr.

3.10.4.17 Isolation of Components/Equipment

Requirement: The LOP and LVP systems shall allow for items and equipment to be periodically locked out and
isolated and provide visible indication of the device position. High-energy systems (fluid systems with operating
parameters > 200 'F and (or) 500 psig) shall use the double block and bleed method of isolation for all paths
where fluid could cross the work boundary for hands-on maintenance. [Section 19.14, ORD]

Basis Discussion: The double block and bleed requirement does not apply to relief valves, which require a full
port three-way valve configuration for systems that cannot be easily isolated, or where isolation would have a
negative impact on safety or availability. [ALARA]

Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review of design to verify any high energy isolation May be documented in an
R ENG points are provided with double block and bleed evaluation/assessment report.

arrangement.

Review of design to verify components and equipment May be documented in an
R ENG can be isolated and locked out providing visible evlainassmnyeot

indication of the position of the isolating device,.vlainassmn eot

3.11 Relevant Codes and Standards

3.11.1 Codes of Record

Table 3-6 identifies relevant external codes and standards applicable to the [LOP and LVP] design. Use of the
Engineering, Procurement, and Construction (EPC) Code of Record, 24590-WTP-COR-MGT- 15-00001 is
typically invoked in the design process through the documents identified in Section 3.11.2. Beyond inclusion
here, no attempt is made in this document to extract individual design requirements from the Code of Record for
allocation to SSCs.

In some cases, the expected means of verification may be established on the basis of tests or other criteria required
by the codes and standards. This does not necessarily include verification or testing more appropriately defined in
the procurement of individual sub-systems or components, or verification or testing that is a routine activity
defined by specifications and/or procedures used by construction and startup.
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Table 3-6 LOP and [VP' Applicable Codes and Standards

Imiplemnitinig Codes and Standards:

124590-WTP'I'-COR-MGT-15-OO0l, Rev 0, Engineering, Procurement, and Construction ([PC) Code of Recordl

A NSI/XNS 58.8-1994.T'imie Response Deslun Criteria for Safe))l -Related Operator Actions

* ANSI SA-67.04.0 1-2006. .S'epoi.~ foYuclear- SaA't-Rclated hInti'llneoumuion. as tailored in Appenldix C of the SRW'

" ANSI-1K6 I1. 1, Sa/it c uiieqirencnl f/' the ,storOtw' mid fI11(iflgl of .- 1i111d1Y)oX .41111101o0~

" ASMIE AG- I Code on NuIclear Air and Gas 'Ireatmnent

" ASNIE B3 I1.3- 1996. Jiloccs Iiping-. as tailored in Apipendix C of the SRD1

" ASM~E Section VIII Divisions I1. and Division 2. Boiler and PressureC Vessel Code. Rudex fiw Conlsiloctionl of fI'Ncii,'e

" AS'IE Boiler and Pressure Vessel C'ode. Section IX. 1jcloh, anid Br-in"( Olalifications.

* ASN] E N509. A'oc'lcua Power- Ph~Ain . -0clilg' Lutits ulnt Colnuoouieuirx

ASMIE N5 10-1989 (R 1995). Testin- oNulaAIrCeinSvtm

" ASN/I I PTC 1 0, Pefbmnne st (odes onl Collipre-ssoe.s an1d Lxhiaoxltclrx

" A W'S D) 1. 1 . S'u'uncui-'ldint ('ode - steel.I

" AWA S 1.3. .Si'ocno'l Hie/ding (ode. Sheet Steel

"*A\kiS 1) 1.6. Sow'etit'al 11cldinu Coc' - Stiiiiess Steel

" AVS D)9. I1. .S'het .4ieaIl 11ddhing Code

" AWS DlI 4.6. SpeecIiietionfi loi1e/ding, of Rotaitig' Elc'1ie11t5 Of Lq~lmll~

" DOE-ST)- 1020-94 (('hange I. 1996). Natural Phenomnena H-azards L)esic-n and Evaluation C riteria for LDepartmnent ot'

Enersev Facilities, as tailored in Appendix (

" IEEE 3)23-83. Qualif-in CL (lass I F Equipment for Nuclear Power Generating Stations. as tailored in Appendix C of the

SRD2

" IF F 338- 1987. Stmdard ('riteia An'0 Peiodie Siii'1'ei/Icc 'CTstingr of Ylchwal' Powerl (Jener ill .Station .S'aA't

.Si'stemis. as tailored in Appendix C of the SRI)

" IEFEi 344-1I987 (RI 1993). Recommnended Practice f'or Seimic Qualication of Class I IF quipment for Nuclear Powver

Generatine, Stations. as tailored in Appendix C

" IEE 3182-1996. Standard for Qualification of Actuators for Powver-Operated V'alve Assemiblies With Safety-Related

lunCtiOnS fo6r Nuclear Pow~er Plants, as tailored in Appendix C_

" IEEE 31-9921. Stainuied (riteia /Or liic'pcildclnc of/ass 1 E Lc/iplnenti and ('ireolts. as tailored in Appencidix ('of

the SRI)

I IEEF 497-2(00t). Standatici ('itel-ia fo' .lceidellt AiolitoringQ ilsoelitatioli b \oeellcm Pail'('11aoi aSals

tailored in AppIendix C of the SRI)

* lEE 1/628 . .S'tandwrd C 'riela fMn ie Desi-n. hista/laiol. (111d ()oahificaItio, i of Ri ie .'xumn i 7s, 1IE ('iret'

fIMN' A i- I; ont, Jeerri Sitations

*Il/El 10231-98. 1iiuc /Mfo I/ic' Aplpic'auion of Hionain F atoirt Lngiiieeiimc to .SViosl. 11Il /i/)Cielt 4and 1fIin iiCS 0f

Pow/ ar 0 - (;tclcliai Statioi\

IS\ -S84.01 -1I996. .1ppdk cioil ofSlCj III,\afcrc isciotc/ S v. tll fi.Ich-ccv 110 n1uP'o5'.dluiticN
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LAW Primary Offgas (LOP) and Secondary Offgas/ Vessel Vent

(LVP) System Design Description

Table 3-6 LOP and LVII Xpplicable Codes and Standards

" N FPA 70- 1999. Aatio,,ail Eleerricul Codel

* UB3G. Unifi~ru Butildilp Codel

" W AC 1 73-103). TJ'Ushinotoudn~iisai Code - LDaiu-c'oits U~.sh' Regudltios

The LA W-PLI)SA s/)('('licS that dcsUir o/Nelek'tLd /)ooUnt s ot the LOP/LVP systeml per this code or standard is a
credited designj feature to help enIsurIe the robuistness of the design inl suIpport of the nuLclear safety hazards analysis
and selection of controls.
) ibis code or standard fr-omi the SRL) applies to components of the LOI'/LP system that have a safety flinctionl.

3.11.2 wIrP Design Criteria, Design Guides, and General Specifications

Table -3-7 Identities relevant discipline desigin criteria, guLides. and general specifications applicable to the 1,011
and LVI sy stems. Use of these documilents to develop the detailed design of SSCs is governed by enufineerine~
procedures. The maJoity of requirements. contained within tis docuiment are derived from external codes and
standards, or are specified methods and approaches to achieve standardization and consistency ol desugn. Beyond
incIlusionl here. no attempt is made inl this document to extract individual design requir-emlents froml these

documnents for tracini, and verification, or to define how direction provided by these documlen"ts Is applicable and
allocated (or not) to individual SS('s.

Table 3-7 WITP D~esign Guides, and General Specifications Applicable to LMP and I.NP

Docunment Number Title

Design Criteria Documents

24590-\V1TP-DC-NI-06-00 I .Vlieeaial Svstus Desikgi Criteria

2459)0-\V]P-1)C-F-0 1 -00 1 Elcctrieal Dcsiipi Criteriai

24590-\k7TP-DC_-7N( i-06-00 I lesig,, Criteiai /o; l;,,ri1-onielital ali/cltural Pheliomina 1lcuril

Oua1liiatioli ol Structilles Sivstceus anld Componencits

24590-WTP-[)C-PS-() 1 -00 1 Pipe .Stress Dcsian Critc'ria Inciiia Pieies(,tn l/l .p

24590-\VTP-D(C-S-() 1-002 Pipec Support De~sion Criteia

24590-\\"fP-DC-ST-04-0()I Seisnie I nailysis and Deslo,, Criterial

Design Guides

2-4590-WT"]P-GPGl~-l.NG-004 Dcsic-, (jilide. Pi)c Stress. Pipe Lavout, amd Supp~jort Spac -ill

2-4590-\\TP'l-GPIG-LNG(-005 Lu - eer1CCin'lz Dsic,oIl Guide /Or Pipe Support

2-4590-\\'TP-GiPG-ENG\,(-086 Li~icuiet Ell irollnenta/ ua1litieatiolu

24590-\\ TP-GjPG-FNG-0094 Pi ~l It 'orA Proee(CS

2-459t)-\\TI'P-( P)(1-F7>\2(i-00i)9 Lkc.0j,,i I c'rlicctiol oflt Nowesig;,l f)elic cralb/es
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Table 3-7 NNTP1 Designi Guides, anid Genieral Specific ations Applicable to tOP anid IN1l'

Document Number Title

24590-NATP-GPG-FN(-0 1 03 Equipmntt Seismic Qoalificatioln

24590-\VTP-GPG-ENG-0 1 09 ri ceessihilitY Rceiin' of Lquipmnenc~t and Componenits

24590-W NTP-GPG-ENG-0 118 Piping Conponent Stock Codes

24590-\VTP3-GP3G-ENG-() 11I9 Isometric LDmcmi"'Is Prodetiomm0

24590-\VTP-(iPG-FNGi-( 127 IPoeessingw Enlginlcring' Calcul(tiMm

24590-\kVTP-GjPG-ENG-0 1 40 Hot Pipe Penectration Jhm1oulIgh ConIcreCte

24590-W\TP-GPG-ENG-0 1 41 WP Raidiation Dtil(n,t, Thiresholds o NnAitlw lzeil

214590-WTP-GPG-ENG-0 144 Pipinc Inwrcec with FeilEqpnntSmcsmalisDcs Kr,, Guide

24590-WkTP-(;PG-ENG-() 1 45 SC-filE P')i)w - Stress .4 malis, LDes ,rmm Guide

24590-WNTP-GPG-ENG-() 146 Piping Cotingll System Selc'ctionl Gai~dc

24590-k\-13-GPG-FNG-() 1 49 Piping Classifcto Gladc

24590-WTFP-GI)G-ENG-0 150 Plant Dig.lehiclSystems Equipment Intemfues:Temmil Enld

Eqii nc't

24590-WTP-GPGi-FN( -() 153 Ste/Ctl 11huaetaim h7 Indeendet Prot1Ctionl Layer Idenitification

24590-W\,TP-GPG-E'NG-( 159 SuIng/1c Failoc .1 na/isis ~s frAecaia.HFI11C. anld Conltrol Sv'stenils

24590-WTP-GPG-EN( -() 1 65 Pipe Stress anld SupIports (on firnlutioli

24590-\\TP-GPG,1-005 Control Sinstemns Inter/fice's

24590-W\,TP-GPG-J-() 14 Control Svsten~ls Desig'(n Proces s (;,ade

24590-\VTP-31P(-J-0 15S St etv, histriumnented Sy'stml 111~Impl ttion

14590-\k'TFP-GjPG-.1-0 16 Conitmol Iliec SIZIig~

214590-\VTP-7PGi-J1-( 1 7 W~P Seismic Catelgoryl ppiato to (&I Sy-stem's

24590-\\WTP-GPG-.I-0057 Setp~oint ('alcuations

24590-WTP-GPG-N1-002 Hi-draulic Seals

24590-WATP-GPG-N 1-0 11 Pipec SIf mu Swf~ Coilpressible ElNw

24590-WT'-P-GP( -N 1-0 12 Pump Net Positive, Suction Head

24590-\kTP-G)G-N 1-0 1 3 Phlnt Wa'sh Svs teln Designl

24590-WT P-GP( -NI-0 1 6 Pipe Sizing/ior Limus iwithi Liquids Contining(' Solids - Binghan;m Plastic Alodel

24590-WTP-GPG-NI-() 1 7 Ieyiunl ],aIranttr mc leS,& st Pressurcs 10fr Equimemut S Piing~

24590-WTP-GPGN-( 1 9 1 >sel Sl:izing

24590-\\TP-GPG-NI-022- Liquid and apom Limit Siz ingl By Formntda

24590-WT-1P-G i-N 1-023, 0thcr Losses inlP I'ic Sy-stem~s

24590-\VTP-GPG-N 1-0-- 7 Recommnmded Slopes for)I Pipin g Sl, steals

24590-WNTP-(i PG-N 1-028 9 I'cia. Drailn, and Root ai/ic 5ff ima and Selectlin forI Pipn 01 stels

-24590-\\T-P-GPG-N 1-032 1 essel Ois'r-floiv anld (nIraiti Limic Sizing/(

24590-\\'lF1-(i1( i-N 1-0316 Dctcmninintu 0iialiti' Level aind Seismic (tCo- (la.S fictiomi of ub

Coomponenlts\ As scmmblic. (ib.ss.iililtan Parts

2)45 90-VY 1-( iPG -N 1-047 Pi cpamnitiom u () .am ioron~l Ei sihutiomi

24590-\\ 1P-G )( i-N -050 lI-ree inc I ssel aiid Heat X hngrDsg

4590-\\1P-(iP)i-N1-05-- SeCivij 1i(,. De( ,/I Ci1c for Equipil itl an1d I~Pi
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Table 3-7 WNTP Design Guides, and Genieral Specifications Applicable to LO0P and INP

Documnt NmberTitle

24590-WTP-GP;-N 1-0058 Aiininmui flow ! 'locitY fir S/uri- Line's

2459O-WT1P-GPG-N1-OO59 A voidingl( Chemilical Line, Pliiu,ng - Plant Dcsi,(ii Considerations

24590-\NWTP-GPG-N1-OO61 I Csselc nl Anlssand ASAIF Sectionl 1711 L'val,,ationl

24590-WTP-GPG-PL-002 Plant Design Alateial Gonnro! Guide

24590-WTP-GPG-SRAD-O0 1 Design Guide fOr AL A RA4

specifications

2459O-WTP-3 PS-FB() I -T()00 I Eninern pcfcto fbr Structnda LIesigni Loaids for Seismic CaIteg"olri III

&It'Equipment and Tainks

24590-WT1P-3 PS-G000-T0002 Lmi(Tgining Sp,1( lcc(i/i(cation finr Positive Mafterial Ideifiication (PAil) for Shmop

Fahi icutil

2459O-\VTP--3PS-(i000-TO() 15 LignfigSNiiai fr Environincimial Qualificationl of Mechanlical

Equipmenclt

2459O-\V1TP--3PS-J0OO-T0004 Eimgineerii, Specificti6on fi Alanage11inen Of Supplier. Sofiliaie

2459O-WTP-3 PS-JQOO-T000O5 Engineering(, Specificaition jbr A anageycncen of Supp/ierI Salfet v Soill- are

2)4590-WT'IP-3 )PS-.1Q06-TI(005 Eiigiiieerini Spccmficatlni Environmental Qu1alificationl of'Coiltrol anId

Elctrh al Sy'stems and Componenits

24590-WTP~-')PS-JQO7-TOOO1 EnimeiigSeifcto fir Instrionentaion fir Package Svstem~s

24590-WkT)--3 l)S-JIQ08-'100() I Enginecriiig Spe'cificaltionl for- Construction and inlstallationl of Coimtrols and

24590-WTP-'PS-NJACS-TO0O4 Siimgle Stage Hig(,h Lntegmitv CentrifI1ua Fanls and Blowmers (ACG-1)

24590-\VTP- 3PS-NI VOO-TO00 I Eninelerinig Spc( liication fin- Pressutre Iessel Design and Fabricationl

o4-WNT P -3P S -M ,,'0- T0 0 2 )i- giieinzSeiiainfiSeini Quaflificatomi Criteria fbi Piescvr

I essels

24590-\VT-[P-3 P)S-MVV0-]0003 igmeiigSeiiainfrPr)~m se aiu mavi

245§90-\VtP-3 P1-S-NW\'I)-l1000 I Enui ('m (ing -Specficatioii fi Gemurl midir~ad A7)E Recqmmi'mmmemmsfb

Smupiemj1II Fabiicated P*/iing,

24590-\\,l*P-'PS-PB30 I -TOOO I Engl eeing Spcilfica tion/ fo)I- Jchlnial Suqply Conlditionls fbr ipe Ftt'l"g

anldFlne

24590-WTP-3P1S-PH0 1 -TOO0 I 1I ginleeling1 Specificat/ o ion. ]1 chical Supjpl ( niiolls 01U Pipe SuppolIts

24590 WXT 3PS PS02 T000 I Enii eing Spe(Y- cification ~fbr Shop] Fabricationl of Pipin

4 System Description

4.1 Con figu ration Information

All \alu~es Used throuehou11t.1 this section are noininal unless otherw Ise stated.

Desien details associated \\ ith the i n1corporalion of the DL LAW operatint- contigur11atIon ha\ e not beeni Included Inl
Sect ion 4 of this document at th is time. Section 4 will be updated to inclurde tDl<I A\\K content at a later- date once
the detailed destuin pr0cess Ifor 1)11 IA\AW has heeii completed.
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LAW Primary Offgas (LOP) and Secondary Offgas/ Vessel Vent

(LVP) System Design Description

The LOPILVP systems are designed to collect, cool, and treat the offgas from the LAW melters so that it
conforms to relevant federal, state, and local air emissions requirements at the point of discharge from the facility
exhaust stack. The offgas stream generated during the vitrification of melter feedstock consists of air (from
controlled in-leakage), steam (evaporation of feed moisture and hydroxide decomposition), gases (e.g., C0 2, NOR,
SO,, HCI, HF from thermal decomposition of salts and organic material), aerosols and particulate (from dried
melter feed before melting), mercury and iodine (volatilizing form glass melt), and radioactive material. The
offgas system is critical to the successful processing of that part of the tank waste which will decompose and or
volatilize when the feed is heated to the glass forming temperature. Confinement of all volatile components is
achieved by the exhausters maintaining a negative pressure through an unobstructed LOP/LVP header pathway up
to the melter plenum while there is a cold cap present in the melter.

When processing feed during normal operation, the melter is said to have a cold cap. The cold cap is the layer of
feed on the surface of the molten glass before it is decomposed by heat into a volatile phase. This volatile phase
will be processed by the LOPILVP system into a more refractory glass phase, which will be liquefied and used to
fill stainless steel containers. Both phases contain hazardous constituents which need to be contained and
confined. During upset conditions where the feed is stopped, a two-hour window of time is allowed for the
complete decomposition of the cold cap and stabilization of the glass pool. After the cold cap disappears, the
volatile hazard is minimized. This two-hour window to minimize the offgas hazard is maintained by UPE, which
maintain exhauster operation for cold cap elimination.

The scope of the LOP system covers the post melter primary offgas system including film coolers, SBSs, SBS
condensate vessels, WESPs, and associated WESP condensate vessels. The scope of the subsequent LVP system
covers preheaters, HEPA filters, the mercury adsorber, SCO/SCR, caustic scrubber, caustic scrubber collections
tank, vacuum exhausters, and the discharge stack.

The purpose of the LOP system is to cool the offgas; remove aerosols and particulate matter; and reduce the acid
gases generated by the melter, done through the wet scrubbing and electrostatic precipitation processes; see
process flow diagrams (PFD) 24590-LA W-M5-V I 7T-00004, -00005, -00007, and -00008) (revision 4 - 2004).

The purpose of the successive LVP system is to remove the remaining particulates and radioactivity, mercury,
VOCs, nitrogen oxides, iodine and acid gases through HEPA filtration, adsorption, oxidation / reduction and
caustic scrubbing; see PFDs 24590-LA W-M5-VI 7T-0001 10, and -00011) (revision 4 and 5 -2004 and 2006).

The vessel ventilation stream is joined with the LOP system for treatment by the LVP system.

The LOP and LVP unit emission and exhaust path piping and abatement equipment confines and directs melter
offgas from the melter through the exhaust stack to protect the public, environment, operating staff, and co-
located workers from radionuclide and chemical exposure during all operating conditions (normal and off-normal)
and during design basis natural phenomona events. It provides an unobstructed flowpath to direct the offgas from
the melters to the exhaust stack. It prevents the generation of flammable and explosive gases and precludes the
release of 1- 129, NOx, mercury, and sulfur, as well as any carbon bed fire products. The negative pressure of the
LOP/LVP system relative to the surrounding facility up to the exhausters is important to how the system
maintains containment. Interface with an uninterruptible power supply ensures exhauster operability and flow
through the offgas system until the hazards of a melter cold cap bumnoff are eliminated. This system includes as
low as reasonably achievable (ALARA) design features and best achievable radionuclide control technology
(BARCT), as well as best available control technology (BACT) requirements. The design supports responses to
off-normal conditions that could affect LAW Facility operations.
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LAW Primary Offgas (LOP) and Secondary Offgas/Vessel Vent

(LVP) System Design Description

4.1.1 Description of System, Subsystems, and Major Components

Refer to piping and instrumentation diagrams (P&ID):

24590-LA W-M6-LOP-0000 1004 (Melter 1), and

24590-LA W-M6-LOP-00002004 (Melter 2)

Refer to calculations: 24590-LA W-MKC-LOP-00005,

24590-LA W-M6C-LOP-00008 (overpress protection eval)

Refer to datasheets: 24590-LA W-MOQ-LOP-00001

Figure 4-1 Block Diagram for LOP/b VP Systems

A functional block diagram of the LOP/LVP systems and their associated interfaces is provided in Figure 2-3.

The visible tag number for each component described in the following sections provides the reader with
additional understanding and correlation to the diagrams in this section.

* Film Coolers (LOP-FCLR-00001, LOP-FCLR-00002, LOP-FCLR-00003, and LOP-FCLR-00004)

* Melter pressure control subsystem
- Melter pressure control s/instrumentation
- Specially engineered piping spools with bellows through a wall box

* SBS (LOP-SCB-0000 I, LOP-SCB-00002)

" SBS condensate receiver vessel (LOP-VSL-00001, LOP-VSL-00002)

- RLD condensate collection vessel (RLD-VSL-00005)
- Overflows to R-LD plant wash vessel (RLD-VSL-00003)

* WESP (LOP-WESP-0000 1, LOP-WESP-00002)
- WESP electrodes and power supply (PSUP) (LVE-PSUP-2020 1, LVE-PSUP-20202)
- RLD condensate collection vessel (RLD-VSL-00004)
- Overflows to RLD plant wash vessel (RLD-VSL-00005)

The following major equipment is part of the LVP

" HEPA filter electric preheaters (LVP-HTR-0000 I A/13, and LVP-HTR-00003A/B)

* HEPA Filters (LVP-HEPA-OOOOI A and LVP-HEPA-00002A, followed by LVP-HEPA-00003A); and an
auxiliary train (LVP-HEPA-0000 IlB, followed by LVP-l-EPA-00002B)
- Piping, utility piping (includes supports and welds), valves

* Activated carbon mercury adsorber skid (LVP-SKID-00001)
- Activated carbon adsorber (LVP-ADBR-OOOOIA and LVP-ADBR-OOO0lB)

* SCO! SCR skid (LVP-SKID-00002)
- Recuperative heat exchanger (LVP-HX-00001)
- Electric heater (LVP-HTR-00002)
- Selective catalytic oxidizer (SCO) (LVP-SCO-0000l)
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LAW Primary Offgas (LOP) and Secondary Offgas/Vessel Vent

(LVP) System Design Description

* Ammonia / air dilution skid (LVP-SKID-00003)

- Selective catalytic reducer (SCR) (LVP-SCR-0000 1)
- HEPA filters (LVP-HEPA-00004A and LVP-HEPA-00004B)

- Piping (includes supports and welds), valves

* Caustic scrubber (LVP-SCB-000l1)

- Scrubber bottoms collection tank (LVP-TK-0000 1)
- Recirculation loop

* Exhausters (LVP-EXHR-0000 I A, LVP-EXHR-0000 I B, LVP-EXHR-0000 I C)

- Connected to UPS (UPE-UPS-20304, UPE-UPS-20305, UPE-UPS-20306) (covered in separate SDD)
- Exhaust stack

* Piping (includes supports and welds), valves

4.1.1.1 The following major equipment is part of LOP

4.1.1.1.1 Film Coolers

Refer to P&lDs: 24590-LA W-M6-LOP-0000 1005 (melter 1)
24590-LA W-M6-LOP-00002005 (melter 2)
24590-LA W-M6-LOP-00004002 (melter 1)
24590-LA W-M6-LOP-00005002 (melter 2)

Refer to calculation: 24590-LA W-M6C-LOP-00004 (line sizing),
24590-LA W-M6C-LOP-00007 (emergency air in-bleed line pressure drop)

When a cold cap is present, the offgas exits the melter at approximately 750 'F and is mixed with injection air in a
primary offgas film cooler (LOP-FCLR-0000 1, -00003). The primary offgas film cooler cools the offgas below
the glass sticking temperature to minimize solids deposition on the offgas piping walls. This film cooler is a
double-walled pipe designed to introduce air along the walls through a series of 10 slots in the inner wall and
perimeter holes to cool the outside surfaces. The injection air that flows along the pipe wall mixes with, and
cools, the offgas to approximately 550 'F. An offgas velocity of greater than 50 ft/sec is normally maintained
between the melter and the SBS. This velocity helps minimize solids deposition within the primary offgas film
cooler and offgas line. A supply of cooling air provides the baseline cooling, which is mixed with pressure
control air prior to the film cooler.

When the melter is idled, causing the plenum temperature to rise, the injection air in the primary offgas film
cooler provides cooling to approximately 11I10 'F to prevent thermal damage to this film cooler and downstream
equipment. Since the particulate challenge is reduced, it is no longer necessary to cool the offgas to
approximately 600 'F.

4.1.1.1.2 Melter Pressure Control Subsystem

Refer to P&IDs: 24590-LAW-M6-LOP-00004001 (melter I)
24590-LA W-M6-LOP-00004002 (melter 1)
24590-LAW-M6-LOP-00005001 (melter 2)
24590-LA W-M6-LOP-00005 002 (melter 2)
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(LVP) System Design Description

Refer to calculation: 24590-LAW-N I D-LOP-00004 (spool corrosion evaluation)

A primary function of the LOP system is to control the melter plenum pressure. Control air is introduced into the
primary offgas film cooler to adjust pressure while maintaining a relatively constant flow of non-condensable gas.
If the melter vacuum moves from the normal control setpoint, the flow of control air is adjusted to return the
plenum pressure to the setpoint. Changes to the control air flowrate are in turn used to adjust the opening of the
offgas flow control valve downstream of the WESP. If the offgas generation rate begins to exceed the capacity of
the primary line, the melter vacuum decreases. The control air flowrate decreases accordingly, which in turn
causes the valve at the WESP to open, allowing more melter offgas flow.

Injection air is also supplied to a standby offgas film cooler (LOP-FCLR-00002, -00004), which normally vents
through the primary offgas film cooler via the melter plenum. The injection air minimizes solids deposition in the
standby offgas film cooler. There is only one slot and a refractory shield in the standby film cooler. If any
plugging or blockage by particulate deposits occurs in the primary film cooler, thereby reducing the effective flow
path and associated melter plenum vacuum, a secondary path to restore vacuum is available through the standby
film cooler. When a low vacuum setpoint is reached in the melter plenum, a butterfly valve (LOP-YV-1008, -

2008) in the standby offgas line automatically opens to permit offgas flow through the standby offgas film cooler
to the SBS, thereby supplementing the primary offgas film cooler in restoring the vacuum in the melter plenum.
The offgas is subjected to normal offgas treatment while the feed to the melter is terminated.

Once the upset condition is corrected and melter vacuum is re-established at the normal control setpoint, the
standby line is isolated by closing the butterfly valve. When flow is returned exclusively through the primary
system, melter feed can be re-initiated.

In the event that the melter pressurizes above 10 in. WG, a relief device opens to allow the melter to vent to the
wet process cell and associated C5V ventilation. The relief device could be activated during normal operations;
therefore, personnel access is not allowed in the cell unless the melter is idled due to the NO,, hazard. Once the
melter pressure is below the relief setpoint, the relief device closes.

The idle melter condition is defined by melter feed off and no gas generation. This also means the plenum
temperature rises to near the glass temperature because there is no insulating cold cap on the glass surface.
Pressure control is maintained, however there are few variations in flow or pressure. Film cooler flow is
maintained to limit the temperature rise at the offgas line. The return to operations from idle is started with water
fed to the melter. Steam generation is limited by film boiling as the water cools the plenum to prepare for feed
slurry. Cooling the plenum first limits the pressure fluctuations at the start of feed so that the pressure control
system can maintain vacuum.

Ten-inch diameter removable spools (LOP-SPOOL-0000I through -00008) connect each film cooler to the SBS;
see piping layout drawings 24590-LAW-M61 -P23T-0000l and -00030. These spools are designed to handle flow
variations up to seven times the normal steam generation rate and three times the normal non-condensable gas
generation rate from the melter feed without causing interruption of the melter operation. An analysis of the
frequency and magnitude of these surges is provided in report 24590-LAW-RPT-ML-04-000l. The spools and
wall penetrations have a design temperature of 11I10 'F. Each spool is fabricated from Inconel 625. The spools
rise vertically from the film cooler and then slope downward to the SB3S.

4.1.1.1.3 Submerged Bed Scrubber

Refer to P&lDs: 24590-LA W-M6-LOP-0000l00l (melter 1)

24590-LA W-M6-LOP-0000200 I (melter 2)
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Refer to calculation: 24590-LA W-M6C-RLD-00006 (condensate VSL-00005 sizing)

24590-LA W-ESQR-ENG- 12-0089 (weight/seismic/nozzle load/lift calculations)

24590-QL-POA-MKAS-0000 1-01-03 (ASME code calculation)

24590-QL-POA-MKAS-0000 1 -0 1 -16 (wt./seismic/nozzle load/lift calculations)

24590-QL-POA-MKAS-0000 1 -0 1 -17 (wt./seism ic/nozzle load/lift calculations)

24590-QL-POA-MKAS-0000 1 -0 1 -18 (wt./seismic/nozzle load/lift calculations)

24590-QL-POB-MVAO-00002-03-0 I (code design condensate vessel)

24590-QL-POB-MVAO-00002-03-02 (code design condensate vessel)

24590-LAW-N I D-LOP-00001I (vessel corrosion evaluation)

Refer to datasheets: 24590-LA W-MKD-LOP-00008

Offgas from the film coolers enters a packed bed column enclosed by an SBS (LOP-SCB-00001, -00002) for
further cooling. Each melter has a dedicated SBS. The column has a diameter of 6 ft, 2 in., and a packed bed
height of 24 in. The SBS is 6.5 ft high (tangent to tangent) by 10 ft in diameter with a maximum operating
volume of 3,690 gal. Each SBS is fabricated from Hastelloy C-22. The SBS is a passive device designed for
aqueous scrubbing of entrained radioactive particulates and removal of aerosols from melter offgas.

The SBS has two offgas inlet lines, one for normal operations and one for standby. The inlet pipes run down
through the bed to the packing support plate. The bed retaining walls extend below the support plate, creating a
lower skirt to prevent gas from bypassing the packing. A hold-down screen is used to prevent the bed from being
carried out by upward flow through the bed. The packing consists of one-inch diameter ceramic spheres. Gas
bubbles are formed as the gas passes through holes in the support plate. The bubbles rise through the packed bed
and cause the liquid to circulate up through the packing, and hence downward in the annular space outside the
packed bed. The packing breaks larger bubbles into smaller ones to increase the gas-to-water contact area and
helps increase the particulate removal and heat transfer efficiencies.

The SBS has an offgas inlet flow rate of approximately 1470 SCFM at 600 'F and -10 in. WG. A distribution
header inside the SBS circulates the liquid to prevent buildup of captured material in the bed by constantly
washing the material away. The SBS is cooled through an exterior half-pipe jacket and two concentric cooling
coils in the vessel. Cooling is supplied from the chilled water system (CHW) to maintain the scrubbing liquid at a
nominal temperature of 122 'F. The liquid temperature controls the offgas outlet temperature, which maintains
the SBS at saturated conditions.

4.1.1.1.3.1 SBS Condensate Receiver Vessel

Refer to P&IDs: 24590-LA W-M6-LOP-0000 1002 (melter 1)
24590-LA W-M6-LOP-00002002 (melter 2)

Refer to calculation: 24590-CM-POA-MEPO-0000 1-05-00037 (heat exchanger)

24590-CM-POA-MVAO-00007-0 1-02 (condensate receipt vessel)

24590-CM-POA-MVAO-00007-0 1-06 (FEA for nozzles)

24590-QL-POB-MVAO-00002-03-0l, -02 (code design vessel I and 2)

24590-QL-POB-MVAO-00002-03-09, -10 (ext. thermal loading vessel I and 2)

24590-LAW-N I D-LOP-00002 (vessel corrosion evaluation)
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As the offgas cools, water vapor condenses and increases the liquid inventory. The liquid overflows into a SBS
condensate vessel (LOP-VSL-0000 1, -00002) located next to the SBS, thereby maintaining a constant liquid
depth in the SBS. The SBS condensate vessel has a cooling jacket to further cool the condensate. The condensate
vessel is 8 ft, 2 in. high (tangent to tangent) by 12 ft inside diameter with a maximum operating volume of
7,402 gal. The vessel capacity is designed to hold about two days of condensate. Each vessel is fabricated from
Alloy 227 This vessel is vented through the SBS into the offgas discharge pipe.

Cooled condensate is recycled from the SBS condensate vessel to the SBS at an approximate normal rate of
80 gpm using a SBS condensate purge pump (LOP-PMP-0000 1, -00004). The recycle rate is higher than that of
the condensate being removed, thereby maintaining the constant liquid level necessary to control offgas flow rates
in the SBS. The recycled condensate contributes to the cooling of the SBS and keeps collected solids in
suspension for removal. A spare purge pump (LOP-PMP-00002, -00005) is also installed in each SBS condensate
vessel.

To help remove solids, the recycle stream is pumped through eight lances that agitate the bottom of the SBS and
consolidate the solids near the suction of the SBS water purge pump (LOP-PMP-00003A, -00006A). An eductor,
powered by a side stream from the recycle line, is used to suspend the solids accumulated in the SBS condensate
vessel.

The condensate produced, and solids captured, in the SBS are purged every 24 to 48 hours. The SBS water purge
pump transfers condensate to a SBS condensate collection vessel (RLD-VSL-00005) at an approximate normal
rate of 48 gpm. A spare purge pump (LOP-PMP-00003B, -00006B) is also installed in the SBS.

4.1.1.1.4 Wet Electrostatic Precipitator (WESP)

Refer to P&lDs: 24590-LA W-M6-LOP-0000 1004 (melter I)

24590-LA W-M6-LOP-00002004 (melter 2)

Refer to calculation: 24590-LA W-MKC-LOP-00005

24590-LA W-M6C-RLD-000 15 (RLD-VSL-00004 overflow sizing)

24590-QL-POA-MKEO-0000 1 -07-01, -02 (pressure vessel design)

24590-QL-POA-MKEO-0000 1 -07-03 (skirt design)

24590-LA W-ESQR-ENG- 12-0090, 91 (pressure vessel skirt design calc)

24590-LA W-ESQR-ENG-12-0092 (pressure vessel skirt design)

24590-LA W-U3C-PPJ-00002 (WESP high level interlocks)

24590-QL-POA-MKEO-00001I- 13-01 (design, efficiency, heat, electrical 2005)

24590-LAW-N I D-LOP-00003 (vessel corrosion evaluation)

Refer to drawing: 24590-QL-POA-MKEO-0000 1 -06-23 Fogging Header LA W WESP

After initial aerosol and soluble gas removal in the SBS, the cooled offgas is routed to a WESP (LOP-WESP-
0000 1, -00002) for further removal of particulates and aerosols. Each melter system has a dedicated WESP.

The shell of the vessel is 8 ft external diameter (59 in. internal diameter) and 14.4 ft tall, not including the dished
top and bottom, 21.5 ft overall. The tank tangent (T-T) line is defined as the elevation of weldment between the
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bottom head and shell of the WESP vessel. Due to chloride presence and its corrosiveness the WESPs are
fabricated from a 6 % Mo alloy.

The WESP performs a series of process steps. Warm, 122 'F nominal, saturated offgas enters the WESP inlet at
1280 SCFM and -49 in. WG from the passive SBS (LOP-SCB-000 1). The vessel design temperature is for a
maximum temperature of 170 'F and minimum of 45 'F with a normal operating 121 'F +/- 15 'F. The pressure
drop from the SBS is 7 mbar. This temperature is stabilized by the active cooling of the SBS by internal coils and
external cooling jacket. The offgas consists of air, water, vapor and minor amounts of aerosols created by
agitation of vessel contents. The incoming offgas stream enters from the side near the bottom through a 10 in.
nozzle NO] at 23.5 in. above the T-T line and is dispersed and diverted downward by an angled plate. Of the
diverter's 16.9 in. height, 3.5 in. are submerged during normal operations. Offgas must then pass upward through
a lower perforated baffle for more even distribution of the offgas where it is met by an array of nine nozzles on
three headers delivering a total continuous spray of 0.36 gpm of demnineralized water, refer to details in drawing
listed above. The lower level misters above the baffle plate increase efficiency of cleaning and cooling the melter
offgas before it reaches the electrodes. (inlet temperature is given as 170 "F in the design data on the General
Arrangement LAW WESP drawing.)

With cooling of the offgas stream there will be concomitant condensation within the WESP. This condensation
combined with added process water will increase liquid level in the base of the WESP. The level of liquid is
measured by an ultrasonic/radar level transmitter (24590-LA W-JL-LOP- 1059, -2059) using a stilling well, or
bridle, system. The 10 in. offgas inlet nozzle is centered at 23.5 in. above the T-T line, a full 13 in. above the top
of the inlet nozzle. High level liquid, and solids collection, may restrict or block the incoming offgas flow path,
increasing pressure in the WVESP back to the melter. This may result in a potential melter offgas release event.
The liquid storage capacity, including 4 in. of straight wall above the T-T line weld of the dished head, is 657
gallons. This represents the lower limit of measurement by the stilling well.

4.1.1.1.4.1 WESP Electrodes and Power Supply (PSUP)

Block Diagram: 24590-LAW-E6-LVE-00201 (melter I - PSUP)

24590-LA W-E6-L VE-00202 (melter 2 - PSUP)

Refer to Drawing: 24590-QL-POA-MKEO-0000 1 -06-28 Collector Details LAW WESP

24590-QL-POA-MKEO-0000 1 -06-32 General Arrangement LA W WESP

24590-QL-POA-MKEO-0000 1 -06-2 Electrode Details LA W WESP

The evenly distributed saturated gas now moves up through the positively charged collection electrode. The
collection electrode is a large array of 123- 16 gauge 6 in. OD AL-6XN parallel stainless steel tubes welded at
each end to two perforated circular support plates to create a cylindrical unit 4 ft 5.75 in. tall and 7 ft 5.5 in.
diameter, which forms the precipitator collection electrode. It has three lifting lugs mounted on the top for
installation and removal from the vessel. It is attached to the vessel on the upper collecting tube support plate by
a flange using 20.625 in. diameter bolts and nuts around the outer edge. Both top and bottom flanges are sealed
by a 0.625 in. thick EPDM gasket. The tube bundle weighs 3065 lb.

The negatively charged dispersive electrodes transfer negative charge to particles to be collected and run down the
centerline axis of each collection tube. The negatively charged electrodes generate an electric field which
transfers a negative charge to the particles and fine droplets which then allows them to be electrostatically
collected onto the positively charged collection electrode. They are fabricated from the same AL-6XN alloy as
the collector electrode and are nominally 7 ft long with eight rows of 0.625 in. tall 16-gauge spines spaced equally
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around a 0.3 75 in. rod. Electrode edge points, 0.3 75 in. tall, are scallop cut out of the spines at a 0.43 75 in. radius
and run parallel along the rod's central 4 ft length. This middle section of electrode edge points will be the

portion of the discharge electrode located inside their corresponding tubes. The edge points facilitate the creation
of a controlled high voltage discharge corona inside the tubes. Care is to be taken in keeping the points clean for
uniform corona creation. Each of the 123 tubes of the collection electrode has a corona-generating electrode
centered in it with a maximum +/-0.25 in. deflection from the tube center. The portion of the electrode rod
extending above and below the collection electrode tube is for hanging and support. The electrodes weigh 700 lb.

The whole dispersive negative electrode assembly is electrically charged during operation and must be isolated
from WESP vessel walls and the positively charged electrode tube assembly. The electrode assembly is
supported by four 1 in. diameter threaded rod through the 1.25 in. diameter holes in the insulators.

The accumulated fluids from the flush/wash, sprayer, and condensation are free-draining through the dished tank
bottom by gravity into the collection vessel RLD-VSL-00004. The offgas will then enter the bottom of the
electrostatic precipitator.

Periodic rinse is to wash down the electrodes and vessel walls with demineralized water at a rate of 100 gpm total
from nine spray nozzles. Each nozzle has a 0.28 in. diameter hole and all nozzle spray patterns overlap. Some of
the condensate will flow back down the sides of the tubes, be atomized, and get entrained in the offgas stream
back up different WESP tubes. A 5-minute flush will generate 500 gallons of wash fluid and the storage capacity
is 657 gallons.

The general arrangement LAW WESP states a < 1 in. WG pressure drop. Flowsheet Bases, Assumptions and
Requirements (24590-WTP-RPT-PT-02-005) (BARD) states pressure drop is 6 mbar, and line pressure drop from
WESP to vessel vent header is 13 mbar.

Four unglazed deeply ribbed alumina insulators 18.5 in. in length electrically isolate the high voltage dispersive
electrode assembly from the grounded collection electrode tube assembly. The insulators are suspended in the
centers of the spool assembly by plates. The three insulators not attached to the incoming power cable are
perforated with six equally spaced I in. diameter holes which allow air to pass around the insulator. The power
cable incoming box has no holes. The circular plates are seated then epoxied onto the insulators and a 0. 125 in.
EPDM gasket seals the insulator mounts to the support plate. The insulators are deeply ribbed to prevent
flashover. Flashover is where current is conducted along the surface of the insulator. If material collects on the
surface, a leakage of current and eventually flashover may occur, shorting the system. If the lower resistance
material collected on the surface gets wet, flashover voltage can be reduced by 50 %. The orientation of the deep
ribs form downward-facing, cup-shaped surfaces to help shed build-up like an umbrella sheds rain. In order to
further reduce electrical losses, purge air is introduced.

Purge air for electrodes is heated to at least 5 'F above the offgas inlet temperature by LOP WESP purge air
heaters (24590-ME-LOP-HTR-000l, -00002). This prevents any condensation on the main electrodes or within
the electrode housings. These electrodes provide high-voltage power to the two precipitator electrodes. The
BARD states 350 ACFM heated continuous purge is at I psig and at least 5 'F above offgas inlet temperature to
maintain a dry atmosphere within the electrical insulator housing. (The BARD states air is for conductors at one
point, insulation at another, and housing at a third.) Approximately 85 ACFM will go to each of the four insulator
housings, and 5 ACFM to the upper electrode, which is supplying power. There are three ports where the purge
air is introduced near the top of the containment ducts without electrical supply cables where it flows down and
past all the ribs, through the perforated support plates, then into the WESP vessel chamber. One taller
containment duct is for supply power as well as mechanical support of the high voltage electrodes and the other
three provide mechanical support. Since the one for power supply has no perforated plate, purge air enters below
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the insulator plate. A second purge enters just above the insulator plate and exits at the top of the weldment above
the incoming high-voltage cable port. This purge vent joins with other vessel vents and connects to the LVP
header ahead of the HEPA heaters.

The automated dynamic management of the electrical power control in the electrostatic precipitator is the key to
its functioning. This is accomplished through switched integrated rectifiers (SIR) main units. Power and control
cabinet includes monitoring equipment for WESP as well as housing the central control unit and cable terminals

for the SIR. This unit also contains the converter consisting of electronic power circuits for frequency conversion
of the mains. Finally there is an oil filled high frequency / high voltage transformer and rectifier.

The SIR main unit contains an internal fan for force-cooling the converter and high voltage unit. Inlet air is

sucked in at the lower front, cooling the control cabinet. It is then pulled through a perforated vertical plate into
the high voltage unit where it drawn through the semiconductor heat sink before it exits the outlet on the opposing
side.

In the power and control cabinet the main circuit breaker handle is mounted on the cabinet door. The cable box

for the incoming mains is just below the cabinet door. A connection plate for control cables is on the bottom side
of the box as well. A supplemental heater is inside the cabinet to stop condensation and is activated when SIR is
switched off. A number of electrical components are housed in the control cabinet. (See standard electrical
drawings for SIR from operating manual). The controller is in this cabinet as well as the service connection for
the RTU. Four LEDs are present.

The converter is located under the SIR cover and on the right hand side and connected to the power and control
cabinet via two cable harnesses is the converter, protected by an aluminum cover. Under the cover is a rectifier,
power transistor switches, and a power transistor driver board with LEDs. The LEDs can be seen through a slot
in the aluminum cover.

The final major component under the SIR cover is the high voltage unit. It is surrounded by cooling vanes
molded into the housing. Inside the high voltage unit is a transformer, a rectifier and an HV bushing. It contains
approximately 50 liters of dielectric oil.

A number of settings must be made to the SIR in order to optimize efficiency and operation. The three phase
alternating current supply power is rectified in a three phase rectifier (converted from AC to DC) and then
inverted in a converter (DC back to AC) to high frequency current (25-40 kHz). This current is then transformed
in the high voltage units before being rectified for use by the WESP. See block diagram. There are optional
secondary controls for additional functions.

Both WESP vessel offgas, outlets, along with the vessel vent, join to the LVP system ventilation header (24590-
LAW-M6-LVP-0000 1001) which is next treated by the HEPA preheaters and two parallel HEPA filters. This
header has the ability to be flushed by demnineralized water which drains to vessel RLD-VSL-00004, the C3/C5
drains / sump collection vessel.

The WESP control system consists of a programmable logic controller (PLC), a local human machine interface
(HMI) touch screen as well as the plant wide distributed control system (DCS). The PLC interfaces with the
precipitator's high voltage transform er/recti fi er (T/R) and provides status of the operating parameters to the H-MI
and DCS. The DCS provides remote control and monitoring of the WESP system. It also controls the purge air
and electrode wash systems. The T/R must be off during a wash cycle.
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4.1.1.2 The following major equipment is part of LVP

Refer to P&ID:

Refer to calculation: 24590-LA W-M6C-L VP-00003, Pipe Sizes for LAW LVP Systems

24590-LA W-M6C-L VP-00004, Offgas Pipe and Exhauster Sizing for LOP and LVP
Systems

24590-LA W-M6C-L VP-00006 (overpressure protection eval),

24590-LA W-M6C-L VP-00008 (pressure rupture disc spec)

24590-LA W-MEC-L VP-00003 (design LVP pressure and temperature caic)

24590-LA W-MEE-L VP-00004 (update LVP pressure and temperature caic)

4.1.1.2.1 High Efficiency Particulate Air (HEPA) Filter Electric Preheater

Refer to P&ID: 2459Q-LAW-M6-LVP-0000 1002

Refer to calculation: 24590-LA W-M6C-L VP-000 12

24590-LA W-M6C-L VP-00028

Refer to datasheet: 24590-LAW MOQ-LVP-00002, Equipment Qualification Datasheet for LVP HEPA
Preheaters

The combined offgas stream is split and each stream is passed through one of two parallel normal process offgas
heaters (LVP-HTR-OOOO1IA or LVP-HTR-00003A). These normal process offgas heaters utilize electric heating
elements to increase the gas temperature of the combined offgas stream at least 18 'F from a nominal 131 'F to
149 'F to decrease relative humidity of the offgas and prevent condensation in downstream components,
particularly the HEPA filters. Sizing of these heaters is such that if one of them fails, the other unit can maintain
the combined stream offgas required temperature increase. The normal heaters have a duty of 75 kW non-safety.
In addition to these normal process heaters, there are safety heaters (LVP-HTR-OOO I B and LVP-HTR-00003B)
that are installed in series, one series with each process heater. Each of the Safety heaters are made up of 3 x 13
kW heater elements (39 kW total per Safety heater). Each of these elements can be turned on individually by PPJ
as needed to maintain the required combined stream offgas differential temperature. These Safety heaters are
only activated in the event that the normal process heaters fail to maintain the requisite combined stream
temperature, or can be operated with UPS, same units as exhausters, in the event of a loss of normal power.

4.1.1.2.2 HEPA Filters

Refer to P&ID: 24590-LA W-M6-L VP-0000 1003

Refer to calculation: 24590-QL-POA-MKHO-0000 1 -18-00004 (Flanders 1-EPA structural analysis)

24590-QL-POA-MKHO-0000 1 -18-00005 (Flanders HEPA structural analysis)

24590-RMCD-02782 (Flanders LVP HEPA structural analysis)

24590-RMCD-02877 (Flanders LVP HEPA structural analysis)

The HEPA filters provide the finial removal of radioactive particulates to protect downstream equipment from
contamination.
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The heated offgas passes through HEPA filter housings forming two trains: a main train (LVP-HEPA-00002A/-
0000 1IA, operated in parallel, followed by -00003A) used in normal operations; and an auxiliary train (LVP-
HEPA-0000 I B, followed by -0000213) used as an installed back-up. The HEPA filter housings in each train are
arranged to form primary and secondary stages of filtration. Each stage contains a set of four HEPA filters with a
total rated capacity of 8000 ACFM. Each HEPA filter has a rated capacity of 2000 ACFM.

The HEPA filters and housings have been qualified by ASME AG- I at 100 % and 20 % of rated capacity.
Therefore, each stage of HEPA filters must operate between 8000 ACFM and 1600 ACFM (i.e., 20 % of 8000
ACFM) to meet the ASME AG- I requirement.

To accomplish the minimum AG- I flow when only one melter is operating, the airflows at the WESP and the film
cooler for the operating melter may be increased. The additional airflow required is estimated to be 100 ACFM
from these combined sources.

4.1.1.2.3 Activated Carbon Mercury Adsorber Skid and Bypass

Refer to P&lDs: 24590-LA W-M6-L VP-0000400 I

24590-LA W-M6-L VP-00004002

24590-LA W-M6-L VP-00004003

Refer to datasheet: 24590-LA W-MVD-LVP-00003

Equipment Description. After flowing through the LVP HEPA filters, the offgas flows through two activated
carbon bed adsorber units. The purpose of the carbon bed adsorber units is to remove volatile mercury
compounds, acid gases (e.g., HCI, HF), and 1- 129 from the offgas stream to reduce stack air emissions. The
adsorber bed units are positioned upstream of the catalytic oxidizer/reducer skid (LVP-SKID-00002) to remove
compounds (primarily halides and Hg) that could poison the catalysts and adversely affect the performance of the
selective catalytic oxidizer and reducer.

The absorber units are closed rectangular vessels (Unit A and Unit B3). Each of the vessels is approximately 20 ft
long, 10 ft high and 8 ft wide, not including the structural steel base frame. Each adsorber unit consists of an inlet
plenum, a primary adsorber bed, a secondary or guard bed, and an outlet plenum. The adsorber units are normally
operated in-series. The bottom of each vessel is designed with six hoppers where the adsorption media is
unloaded when necessary. Fill ports normally closed by blind flange are provided in the top of the vessels for
loading in fresh adsorber media.

The primary bed is a mixed product composed of zeolite and sul fur- impregnated cylindrically shaped activated
carbon. This media is designed for high selective removal of Hg. It has a total surface area of 800m2 /g and an
approximate diameter of 4mm. The secondary guard bed is a soda lime (3 % NaOH and 75% Ca(OH) 2) adsorbent
media designed for the removal of acid gas contaminants (primarily HCl and HF).

The LAW melter offgas flows into an inlet plenum at one end of the adsorber unit. The gas then flows into air
slots on one side of the unit, between the side wall and the primary bed. The gas flows through the primary bed
then through the guard bed, exiting into air slots against the opposite wall of the unit. The gas flows out of the air
slots and into the outlet plenum. The offgas passes through a set of fiberglass discharge filters located in the
outlet plenum before discharge into the outlet duct (1 8 in. process pipe). The adsorber vessels and associated
piping are fabricated from 316L stainless steel.
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Operated in series, the adsorber units are designed to obtain a mercury decontamination factor of >450. The
mercury concentration in the offgas is reduced to <45 ug/m' (with volumetric flow corrected to standard
conditions). The adsorbers have a removal efficiency for HCl or HF of > 97 % and a removal efficiency for 12 Of
> 99 %. (Reference: 24590-LAW-MVD-LVP-00003)

The adsorber vessels are designed to withstand full vacuum and are required to withstand a positive pressure of at
least 4 psig (design pressure to be determined by seller). A pressure relief path with rupture disk is provided on
each adsorber vessel. The pressure relief path vents back to the offgas header. The carbon adsorber design
temperature of 300 'F accounts for exothermic reactions within the carbon beds. This provides a contingency of
138 'F above the maximum gas inlet temperature.

Significant instrumentation associated with the carbon bed adsorbers include pressure and temperature
transmitters, carbon oxide (CO,,) monitors, and monitors for mercury, HCI and HF. Pressure transmitters are
installed on the inlet and outlet pipes from the adsorber beds. These are used to track pressure drop across the
skid. Excessive pressure drop causes the skid bypass valve to be opened by interlock. Differential pressure (DP)
monitoring across the discharge filters monitors buildup on the filters and provides indication for changing out the
filters. Temperature transmitters on the inlet and outlet piping from the carbon bed adsorbers are used to track
offgas temperature and to monitor offgas temperature increase from exothermic reactions in the beds. In addition,
four thermocouples are provided in drywells that extend down into the adsorber beds. These allow bed
temperature to be monitored.

Carbon oxides (CO,) monitors are provided on the inlet and outlet piping to the carbon bed adsorbers. These
monitor both CO and CO2 in the offgas stream. High differential CO, across the adsorbers is used to detect an
accidental combustion condition in the carbon beds. An Hg monitor is connected by piping to the discharge
plenums of both adsorber vessels. Valves are used to draw offgas from either plenum through the Hg monitor
back to the offgas header. This monitor is used to verify acceptable mercury loading in the treated offgas and to
detect bed breakthrough. HF and HCl monitors are located on the discharge line from the skid. These monitors
serve an air permit function.

Piping arrangement allows for either bed to be valved-in as the lead bed. A bypass path is also provided around
the carbon beds. Butterfly valves on the inlet and outlet pipes from both vessels are used to line up the beds in
lead/lag position or to isolate the beds for media change out, maintenance activities, or to respond to various
safety trips. The bypass valve is opened to maintain vacuum and offgas flow through the offgas, system when the
vessels are isolated.

The bypass valve and isolation valves are designated SS to ensure reliable function in various postulated accident
scenarios. The butterfly valves are air actuated. The inlet and outlet valves on each adsorber vessel are normally-
open/fail-closed (NO/FC). The bypass valve around the skid is normal ly-closed/failI-open (NC/FO0). Solenoids
valves are used to apply or vent air to/from the valve actuators. The valves are dual purpose, meaning they are
used to isolate and bypass the beds for both normal maintenance activities (such as adsorbent media change out or
discharge filter replacement) and to respond to various accident conditions. Instrument air is provided through
two solenoid valves, in-series, to the actuator. The first solenoid valve is controlled by the integrated control
network (ICN) system. The second solenoid valve, closer to the actuator, is controlled by the PPJ (Safety control)
system. To actuate the valve from the fail position, both solenoid valves have to be lined up to supply air to the
actuator. The PPJ controlled solenoid valve is powered to line up and allow normal and maintenance operation.
When this valve is deactivated the butterfly valve will vent to the fail safe condition. This allows the PPJ system
to isolate and/or bypass the adsorber vessels independent of the ICN signal. Otherwise the ICN controlled
solenoid valve will actuate or vent the butterfly valve actuator so the valve will control to the proper position
during normal and maintenance operations.
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Media and Discharge Filter Change Out. Activated carbon life is expected to be approximately two years. Hg
breakthrough is monitored using the Hg monitor connected to the discharge plenums of both adsorber units. The
carbon adsorber vessel is bypassed and the inlet and outlet butterfly valves are closed during media change out.
The spent carbon media is discharged through slide gates, and hoppers on the bottom of the vessel. The media is
gravity-drained into drums. A portable fan and HEPA filter unit is connected to the discharge plenum (via a
discharge filter access panel) to maintain the adsorber unit under vacuum and to control dust during media change
out operations. The guard bed soda lime media is removed from the unit in a similar fashion. There are three
withdrawal ports and hoppers on the bottom of the vessel for each bed. The base frame of the adsorber vessel is
tented with plastic sheeting and the drum liner is secured to the slide gate to minimize contamination spread
during the unloading process.

Fresh media for both the primary and guard beds is loaded through ports provided on the top of each vessel.
Blind flanges are removed as necessary from each port to add the adsorber media. The media is loaded from
sacks using a hoist into a filling table. The filling table directs the media into a hopper assembly. The hopper
assembly is then repositioned by hoist to the desired fill port. There are five filling ports for the primary bed and
five filling ports for the guard bed. A concrete vibrator is installed and operated in the current port after each
batch of media is added and is then inserted and operated in an adjacent port to aid in settling of the media. The
process is repeated in the remaining ports until the bed is full. The gaskets on the fill port flanges are replaced
before re-installing the blind flanges to re-establish the confinement boundary of the vessel.

Access to the discharge filter elements for change-out is accomplished through panels located on the wall of the
discharge plenum. The filters are replaced based on high differential pressure (DP) measured across the discharge
filter bank. A bag-out/bag-in procedure is used to prevent contamination spread during filter change out.

4.1.1.2.4 SCO / SCR Skid

Refer to P&lDs: 24590-LA W-M6-L VP-00005002

Refer to calculation: 24590-CD-POC-MBTO-00007-02-0000 I (mass/energy balance)

Refer to datasheets: 24590-CD-POC-MBTO-00007-03-00001 (mechanical - redox),
24590-CD-POC-MBTO-00007-03-000l I to -00037 (controls, valves, filters)

List of instruments: 24590-CD-POC-MBTO-00007-09-0000 I

lonex has provided for skid components through a series of purchase orders 24590-CD-POC-MBTO-00007-08-
00001 to -00017.

4.1.1.2.5 Recuperative Heat Exchanger

Refer to P&IDs: 24590-CD-POC-MBTO-00007-02-0000 I (mass-energy SCO-NH 3 skid)

24590-LA W-M6-L VP-0000400 I (bypass),
24590-LA W-M6-L VP-00004002 (skid), and

24590-LA W-M6-LOP-00004003 (adsorber IA/B)

Refer to calculation:
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Refer to datasheets: 24590-CD-POC-MBT0-00007-03-00008 (exchanger core)

The recuperative heat exchanger raises the offgas temperature using the hot offgas from the catalyst beds. Design

flow on the cool inlet side is 5,403 cfm and 13,096 lb/hr at 189 'F with a pressure drop of 0.98 in. WG from the

warm side inlet design flow is 13,805 cfm and 16,673 lb/hr at 805 'F with a pressure drop of 1.53 in. WG. The
heat exchanger has a design temperature of 850 'F and a maximum heat transfer of 1,752,000 Btu/hr for an
82.7 % thermal transfer effectiveness.

4.1.1.2.6 Electric Heater

Refer to datasheets: 24590-CD-POC-MBTO-00007-03-00009 (law SCO)

The downstream electric heater is used to supplement the heat recovery exchanger primarily during startup and
when operating with low NO, concentrations. It acts as a trim control to raise the offgas temperature to the
desired oxidation temperature. The heater contains thermal monitoring instruments and active electrical controls.
It is composed of five blocks mounted to a duct weldment. The duty of the 480 VAC Incoloy-800 heater is 3 10
kW It has a normal operating temperature of 750 'F and a maximum and design limit temperatures of 805 'F and
850 'F respectively.

4.1.1.2.7 SCO Catalyst

Refer to datasheet: 24590-LA W-MKD-L VP-000 12
24590-CD-POC-MBTO-00007-03-00003 (SCO catalyst)

Volatile organic compounds (VOC) are also present in the offgas stream. Environmental air emissions
requirements for both NO,, and VOCs require their reduction or removal from the offgas stream before discharge
through the stack.

The heated offgas is passed through the VOC catalyst in the selective catalytic oxidizer (LVP-SCO-0000 1) to
oxidize VOCs and carbon monoxide to water vapor and carbon dioxide. The VOC catalyst is a platinum-based
material deposited on a cordierite ceramic monolith. Cordierite is a common catalyst substrate due to its high
thermal shock resistance, good strength and low thermal mass. The units are held in frames and inserted/removed
through access doors. The VOC catalyst is designed to achieve a VOC DRE of 95 %

4.1.1.2.8 Ammonia / Air Dilution Skid

Refer to P&IDs: 24590-LA W-M6-L VP-0000500 I

Refer to calculation: 24590-CD-POC-MBTO-00007-02-0000l (mass-energy balance)

Refer to datasheets: none available

The offgas has high levels of NO. because the melter decomposes the parent nitrate/nitrite compounds. Some of
the resultant NO,, is decomposed to nitrogen and water in the melter, and some is removed by scrubbing in the
SBS. After the offgas passes through the SCO unit it is then injected with a mixture of ammonia vapor and C3 air

supplied from an ammonia/air dilution skid (LVP-SKID-00003) using ammonia dilution fans (LVP-FAN-0000l,
LVP-FAN-00002). The ammoniaINOx molar injection ratio is 1: 1 with a maximum ammonia consumption rate of
123 lb/hr. Instrumentation is located at the inlet and outlet of the unit to determine the NOx concentrations and at
the outlet to determine the ammonia and VOC concentrations. A control valve regulates the supply of the
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ammonia to the SCR catalyst based on either NOy or ammonia levels in the exit gas. The ammonia flow rate is
maintained below a predetermined setpoint by the orifice size for the pressure regulator on the ammonia supply.
The maximum ammonia slip concentration is 20 ppm. Areas containing ammonia lines are monitored to detect
leaks.

4.1.1.2.9 Selective Catalytic Reducer (SCR)

Refer to datasheet: 24590-CD-POC-MBTO-00007-03-00004 (SCR catalyst)

Following ammonia injection, the offgas is passed through the SCR catalyst to reduce NOx to nitrogen and water
vapor. The SCR catalyst is vanadia / titania coatings on a ceramic cordierite monolith, which is held in frames
and inserted/removed through access doors. The SCR catalyst is designed to achieve a NO,, reduction of 98 %.

This is a passive system with no associated mechanical or electrical controls.

Possible catalyst poisons for both the VOC and SCR catalysts include mercury, SCI, and halogens. Because this
is one of the last treatment steps in the offgas system, other poisons are not a concern.

4.1.1.2.10 Caustic Scrubber

Refer to P&lDs: 24590-LA W-M6-L VP-00002002 (SCB),

24590-LA W-M6-LOP-0000200 I (bypass),

24590-LA W-M6-LOP-00002003 (tank),

24590-LA W-M6-LOP-00002004 (recirc loop), and

24590-LA W-M6-LOP-00002005 (transfer pump)

Refer to calculation: 24590-QL-POA-MKAS-00003-06-00001 (scrubber process)

24590-QL-POA-MKAS-00003-07-00005 (ASME code)

24590-LA W-M6C-LOP-00001I (overflow drain line sizing - both),

24590-LA W-M6C-LOP-00004 (line sizing), and

24590-LA W-M6C-LOP-00006 (overflow sizing)

24590-LAW-MVC-LVP-0000 I (sizing caustic collection tank)

A caustic scrubber (LVP-SCB-0000 1) further treats the offgas by removing acid gases (i.e., 97 % removal
efficiency for combined SO 2 and SO 3) and providing cooling. This scrubber has a nominal offgas inlet flowrate of
9670 ACFM at 550 'F and I11 in. WG. The scrubber is fabricated from 31 6L stainless steel with the interior from
Alloy 600 or 316L stainless steel with Alloy 600 cladding; see corrosion evaluation 24590-LA W-N ID-LVP-
00001. The scrubber is located in room L-0304F at the 48-foot elevation.

The offgas stream enters near the bottom of the scrubber and flows upward through a packed bed. The offgas
flows countercurrent to the scrub solution, which is introduced through a distributor above the packed bed and
flows downward through the packing media. Contaminants in the offgas stream are absorbed into the liquid.

The hot offgas stream entering the bottom of the scrubber is cooled by evaporation of a portion of the quench
water sprayed into the bottom of the column to enhance gas absorption in the packed section. The degree of
cooling and offgas temperature attainable at the bottom of the packing are limited by the quantity of water that
can be evaporated before the offgas stream becomes saturated with water vapor. There is no other source for
cooling for the recirculating buffer stream in the LVP scrubber system. The temperature of the buffer solution in
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the tank depends on the efficiency of the evaporative cooling of the hot offgas stream by the quench water sprays.
Because the gas stream discharged from the scrubber will be saturated and in thermal equilibrium with the
recirculating solution supplied to the top of the packing, the scrubber gas outlet temperature depends on the
temperature of the buffer solution contained in LVP-TK-00001.

There are four individual spray nozzle assemblies located in the bottom of the scrubber. To provide the extremely
small droplet size required for instant evaporation, the water stream is atomized by a small amount of compressed
air. The pressures and flow rates of quench water and atomizing air to the quench water spray nozzles are critical
to efficient cooling of the offgas at the scrubber inlet and are therefore carefully controlled.

The packing is designed to enhance the absorption of the acid gases from the offgas stream into the buffer
solution. To enhance gas absorption, the packing provides a large surface contact area in a small height of the
scrubber where the small passages through the packing force intimate contact between the rising cooled offgas
stream and the buffer solution flowing down through the packing.

Flooding of the packing can occur (high DP) when either the incoming offgas or the flow rate of the recirculated
buffer solution is too high. The flow rate of the recirculated buffer solution is controlled to prevent flooding.

The eight packing bottom water sprays are used to wash solids from the bottom portion of the packing weekly or
more often if the packing DP instrumentation indicates a higher than normal DP.

The scrubbed offgas is then passed through a mist eliminator. Evaporation of the scrub solution cools the offgas,
before exiting the scrubber. While liquid droplets of 10 microns size are easily removed by impaction, droplets
below 3 microns follow the gas flow around the impaction surfaces. The four demnister towers are designed to
remove the small (< 3 micron) droplets through Brownian motion, which requires the gas to be maintained in
close proximity to the filter element for as long possible. The filter towers have a large flow area and the gas flow
face velocity of < I ft per second.

The scrub solution drains into a caustic collection tank (LVP-TK-00001). This liquid is recirculated to the top of
the scrubber using a caustic scrub solution recirculation pump (LVP-PMP-00003A/B). The two pumps are rated
at 200 gpm each and are intended for one pump to be in operation while the standby pump is for backup in case of
pump failure or maintenance. The recirculation pump supplies fresh buffer solution on the top of the packing for
acid gas absorption.

The four demnister spray nozzles are aimed directly at the top inner surface of each element to wash any surface
accumulation from the elements to reduce the DP. The flushes will be performed periodically and when the DP
has been seen to increase. Because the elements are depth filters, small droplet capture may occur deep within the
media where a solids accumulation may not be reached by the surface sprays. If this occurs, causing the DP to
continue to rise, the elements must be removed and replaced.

The scrubber drain piping is 8 inches from the bottom of the scrubber and routes the scrubber solutions to the top
of the caustic collection tank. The drain piping has a long, near-horizontal, 16-inch pipe section that provides a
liquid volume in the drain, which will maintain a liquid hydraulic seal between the scrubber operating under
vacuum and the caustic collection tank that operates at atmospheric pressure.

The caustic collection tank collects three solutions of slightly different pH and provides a holdup volume where
the recirculation of buffer solutions is relied on to mix the three solutions: 1) The buffer solution pumped at about
200 gpm from the bottom of the caustic collection tank for recirculation back to the top of the packing is
maintained within the design pH range. 2) The buffer solution recirculated to the top of the packing drains from
the bottom of the packing and then partially depleted by chemnical reaction with the acid from the absorbed gases.
This partially depleted buffer solution then drains at about 200 gpm out of the scrubber drain and into the top of
the caustic collection tank. 3) The third solution is pumped from the bottom of the caustic collection tank at
120 gpm with the 5 molar sodium hydroxide solution continuously added to the pump suction. This solution is
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routed directly to the top of the caustic collection tank. The sodium hydroxide added restores the partially
depleted buffer to the initial pH.

The caustic collection tank is designed for a 2-day hold-up of accumulated caustic scrub solution. The batch
volume of this tank is 7,750 gal. The tank is 13 ft in diameter by 14 ft, 4 in. high (to the upper tangent) with a
maximum operating volume of 11,920 gal. This tank is fabricated from 316 stainless steel; see corrosion
evaluation 24590-LAW-N I D-LVP-00002.

The tank buffer solution volume is maintained to support the recirculation of buffer solution to the top of the
packing in the scrubber. The tank is fitted with level instrumentation. Sampling capability and measurement of
density, temperature, and flow are provided at the discharge of the recirculation pumps. The tank vent is routed to
inside the C2V system exhaust intake for room L-02 18 to prevent potential personnel exposure to fumes. The
caustic collection tank overflows within the surrounding berm.

A caustic blowdown transfer pump (LVP-PMP-00002A/B) normally recirculates the scrub solution back to the
caustic collection tank. To neutralize the acid gases collected in the caustic collection tank, 5 molar sodium
hydroxide is continuously added to the caustic blowdown transfer pump suction pipe as it pumps buffer solution
from the bottom of the caustic collection tank. The solution is returned to the top of the tank at about 120 gpm.
The recirculation pumps supply fresh buffer solution on the top of the packing for acid gas absorption. The flow
rate is controlled at a constant value at which a packing flood cannot occur. The recirculation pumps are rated at
120 gpm each and are intended for one pump to be in operation while the standby pump is for backup in case of
pump failure or maintenance. The caustic blown-down pump has two functions; continuous recirculation of the
caustic collection solution to enhance buffer mixing because the tank has no agitator, and to periodically pump
excess solution out of the tank to the RLD system. Supply fresh buffer solution on the top of the packing for acid
gas absorption. The flow rate is controlled at a constant value at which a packing flood cannot occur.

The caustic scrubber is designed to operate in the pH range of 9.5 to 10, which brackets the pH of equal portions
of Na2CO 3 and NaHCO 3 salts in solution. Operation within the 9.5 to 10 pH range minimizes the quantity of
carbon dioxide absorbed from the offgas stream and operation above a pH of 10.3 can significantly increase the
quantity of carbon dioxide absorbed, which would increase the carbonate salts in the buffer solution. The pH of
the buffer solution is determined by the Na2CO3/NaHCO 3 molar ratio. While carbonate salt is being depleted by
chemical reaction with absorbed acids, additional carbonate salt is being generated from carbon dioxide
absorption. Five molar sodium hydroxide is continuously added to the 120 gpm of buffer solution pumped from
the bottom of the caustic collection tank and returned to the top of the tank. NaOH is added to the caustic
collection tank to reverse the reaction by reacting with NaHCO 3 to reform Na2CO 3, which restores the full
buffering capacity of the solution. Restoring the buffer solution capacity also restores the original solution
Na2CO3/NaHCO 3 molar ratio and pH prior to recirculation back to the top of the packed section. Once the
functional buffer solution is established (sufficient concentrations of both sodium carbonate and sodium
bicarbonate to maintain the solution pH near constant from the top of the packing to the bottom of the packing),
normal operation will maintain the functional buffer solution because of the continuous absorption of more carbon
dioxide. The pH of the buffer solution is determined by the Na2CO3/NaHCO 3 molar ratio. The caustic reacts with
sodium carbonate in the buffer solution, converting sodium carbonate to sodium bicarbonate to restore the sodium
carbonate/sodium bicarbonate mole ratio, which restores the original pH.

As long as the scrubber solution is maintained within the design range of 9.5 to 10, there will be no salt
precipitation from the buffer solution salts. If the buffer solution pH is maintained significantly above 10, then
more than 1.7 % of the carbon dioxide will be absorbed, which would be above the scrubber design value. Above
a pH of 10.8, all of the sodium bicarbonate has been converted to sodium carbonate and there is no longer any pH
buffering. That is, the pH change will rapidly increase as additional sodium hydroxide is added to the solution.
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The 1.7 % carbon dioxide absorption is from a proprietary calculation by the packing vendor. Although it is well
known that as the solution pH rises above 10, no reliable carbon dioxide absorption values were found for
solution pH values above 10. The 1.7 % carbon dioxide absorption requires 98 % of the total sodium hydroxide
demand for scrubber operation. Therefore, operation with solution pH values above 10 would significantly
increase the buffer solution carbonate salt concentrations.

Calculations show that the salt content of the buffer will rise during normal operation, and then level off at a
maximum value unique to the sodium hydroxide demand for neutralization of the acid gases absorbed from the
offgas stream. For operation of the solution at the design pH values of 9.5 to 10, the equilibrium values for
sodium carbonate salt concentrations will be well below the solubility of both sodium carbonate and sodium
bicarbonate. The carbonate concentration values reach a an equilibrium maximum limit due to the dilution of the
buffer solution by excess quench water and the removal of carbonates from the system when the buffer solution is
periodically pumped to RLD to maintain the solution volume in the Caustic Collection Tank within limits.

The buffer solution pH is measured at the recirculation pump suction from the bottom of the caustic collection
tank for recirculation to the top of the packing to provide guidance on the 5 molar sodium hydroxide rate
adjustments. The pH values determined by the pH system are used to determine if the continuous 5 molar sodium
hydroxide addition rate is adequate and if not, whether the rate should be increased or decreased. For pH values
trending down, the rate will be increased and for pH values trending upward, the rate will be reduced. To control
31 6L stainless steel corrosion rates, the scrubber's reagent pH can be raised to a pH of 14 for a predetermined
duration when high halides are measured in the scrubber bottoms. Chloride and fluoride analytes are monitored at
sample point PT-3 5 from the PT alkaline effluent vessels (RLD-VSL-000 I 7A/B) to determine when the
scrubber's reagent pH should be raised to control corrosion rates (monitoring point only, not a hold point).

The scrubber drain piping is 8 inches from the bottom of the scrubber and routes the scrubber solutions to the top
of the caustic collection tank. The drain piping has a long, near-horizontal 16-inch pipe section that provides a
liquid volume in the drain that will maintain a liquid hydraulic seal between the scrubber operating under vacuum
and the caustic collection tank that operates at atmospheric pressure.

Hydraulic seal failure (i.e., seal loop not full of solution) would allow air in-leakage with a loss of vacuum being
detected. (Normally, once the seal is filled it will remain functional from that point on. During operation, about
200 gpm of solution continuously passes through the seal loop and drains into the caustic collection tank. There
is a drain pipe and valve at the bottom of the seal loop that can be opened to drain the loop. Re-fill of the loop
would be performed via the various sprays in the caustic scrubber.)

Periodically, the scrub solution is discharged to a PT Facility alkaline effluent vessel (RLD-VSL-000 I 7A/B).
When this transfer is required, the caustic addition is terminated, the valve in the recirculation line is closed, and
the valve on the transfer line is opened. After the transfer, the interfacility line is flushed.

There is a dedicated interfacility line draining back from the LAW Facility to each RLD vessel. The material of
construction for the pipes is 316L stainless steel. The transfer lines are each encased with an outer carbon steel
pipe that drains to a leak detection box located in the PT Facility. The outer pipe has a hose connection so it can
be flushed from the LVP system to the leak detection box.

Process water is added directly to the tank at a rate sufficient to maintain the specific gravity of the scrub solution
below a maximum of 10 wt% dissolved solids. Suspended solids are not expected in the scrub solution.

The scrubber has provisions for process water addition during startup and to provide makeup water as necessary.
A spray wash nozzle is also provided for washdown during maintenance periods.
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4.1.1.2.11 Exhausters

Refer to P&IDs: 24590-LA W-M6-L VP-0000 1004 (LVP-EXHR-0000 I A),
24590-LA W-M6-L VP-0000 1005 (LVP-EXHR-0000 I B), and

24590-LA W-M6-L VP-0000 1006 (LVP-EXHR-0000 1 C)

Refer to calculation: 24590-LA W-M6C-L VP-00004 (Offgas Pipe and Exhauster Sizing for LOP and

LVP Systems)

Refer to datasheet: 24590-LA W-MAD-L VP-00006

Three multi-stage centrifugal blowers (LVP-EXHR-0000 I A/B/C) with adjustable speed drives (ASD) are located
downstream of the caustic scrubber (LVP-SCB-0000 1). The purpose of the exhausters is to provide the motive
force to draw the melter offgas and vessel ventilation streams, under vacuum, through the abatement processes of
the offgas system and to expel the treated offgas through the stack.

The three exhausters are arranged in parallel, with each exhauster sized to exhaust 50 % of the offgas system
flow. Two exhausters will normally be running at a time with the third exhauster in standby. Each exhauster
train has a discharge check valve, providing backflow prevention to preclude a recirculation loop through the
standby exhauster. If one exhauster should fail, the standby exhauster is automatically started. If the standby
exhauster fails to start, the single remaining online exhauster is sized to maintain depression in both melters. The
LVP header low vacuum interlock may bypass treatment units, shut off feed to the melters, isolate ammonia and
air to the ammonia/air dilution skid, and close the vessel vent header pressure control valve as needed to
accommodate single fan operation. Offgas system safety controls are described in more detail in Section 4.1.6.

The exhausters maintain the offgas piping, valves, and abatement equipment upstream of the exhausters under
vacuum and are an integral part of the control strategy to maintain the melters under vacuum. The vacuum
maintained by the exhausters prevents potential fugitive emissions from the offgas stream into occupied areas of
the plant adjacent to the offgas equipment. In the event leaks develop through valve packing or equipment seals
upstream from the exhausters, the vacuum in the system will cause in-leakage, maintaining confinement of the
offgas stream.

The exhausters work in conjunction with the film cooler injection air and the flow control valves downstream
from each WESP to maintain proper vacuum on the melters. The exhauster ASDs are connected to a pressure
transducer (PT-007 I) located at the inlet of the HEPA preheaters. The offgas flows from both melter trains, and
the ventilation flow from the process vessel vent header combine upstream of this point. There. is a separate
controller for each exhauster. See P&ID 24590-LA W-J3-LUP-0 1002. The vacuum reading at the HEPA
preheater inlet is used to automatically adjust the exhauster by a controller to a setpoint value calculated to be
sufficient to draw offgas from the melter through the head of liquid in the SBS and through the WESP while
maintaining the melter at the desired vacuum relative to the melter annulus and C5 system. The automatic speed
adjustment is overridden as necessary by three PPJ interlocks. The loss of power reconfiguration interlock, the
low vacuum header interlock, and the excessive header vacuum reconfiguration interlock, automatically trip all
three exhauster ASDs to a predetermined speed setpoint.

Exhauster shaft seals on the pressurized side of the exhausters are provided with purge air to prevent potential
exfiltration of offgas. To protect against a loss of normnal purge air flow, a backup bottled air supply is provided.
On detection of low pressure in the normnal plant air supply to the exhauster seals, an interlock opens an isolation
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valve on the bottled air supply and closes an isolation valve on the normal plant air supply to the shaft seals. The
backup bottled air supply is sufficient to provide purge air to the shaft seals for 2 hours.

The exhauster design and operating conditions are provided in the datasheet (24590-LA W-MAD-L VP-00006).
The exhausters are designed to provide flow rates ranging from a minimum of 1550 ACFM (per exhauster) at an
inlet pressure of -78 in WG, up to a maximum design flow rate of 4760 ACFM (per exhauster), at an inlet design
pressure of -163 in WG. The design maximum exhauster inlet temperature is 250 'F, compared to a normal inlet
temperature estimated to range from 107 'F to 120 'F. The exhausters are designed for a maximum expected
discharge temperature of 450 'F. This is well above the discharge temperature of 290 'F calculated for the
maximum design condition.

The exhausters are designated as safety significant to reliably provide their confinement function. The exhausters
are designed to withstand the SC-I11 level earthquake and continue operating. The exhausters are connected to a
safety significant power supply (provided by a battery-powered UPS system). On detection of the loss of the
normal power feed, the UPS battery power is switched on automatically by the safety interlock. The UPS system
is sized to operate all three exhausters at a set speed for 2 hours, which is long enough to allow for cold cap burn
off in the melters.

Each exhauster and associated ASD is located in a separate fire zone, protected by fire barriers, to prevent a single
fire from propagating and failing multiple exhausters. The exhauster rooms are each provided with a safety
significant air cooling unit to compensate for the heat load given off by the exhauster and motor.

4.1.1.2.12 Vessel Vent Process System

Refer to P&IDs: 24590-LA W-M6-L VP-0000 100 1
24590-LA W-M6-LOP-0000200 I
24590-LA W-M6-LOP-0000300 1

Refer to calculation: 24590-LA W-M6C-L VP-00004

The vessel vent header provides ventilation to all the LOP system vessels and ties into the primary offgas piping
just before the HEPA preheaters. The purpose is to maintain confinement by keeping system under slight vacuum
during processing of material through the associated vessels and treat the gases through the LVP. A minimum
flow of purge air is introduced to each vessel to keep their atmospheres below flammable limits. The main 8 in.
line contains a 4 in. pressure control valve. A 4 in. bypass line around the valve contains an orifice (LVP-RO-
00001) which will maintain a minimum flow even during complete closure or isolation of the main valve for
maintenance.

After the vessel vent header and the two primary offgas lines combine into an 18 in. line, there are two safety
interlocks, one for pressure and one for loss of power. The pressure limit actuates on excessive pressure or
vacuum to close the pressure control valve.

LOP Interfacing Systems

Systems interfacing with the LOP and LVP systems are listed in Table 4-1 and Table 4-2, respectively.
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Table 4-1 LOP Interfacing Systems

System
Locator System NameNaueoInrfc

Cl-W Chilled water SBS cooling jackets and coils receive chilled water.

DIW [)enineralized water PrimiarN and standyofgsfrncle, BSScnesaevsl,

ISA Instrumlent service air' Valve act~iators receive air-.

LM1P LAW mnelter process Primiary and standby off~gas filmn coolers receive mnelter off~gas.

LV\1E Lo~v voltag-e electrical SBS wvater purge puImps. SBS condensate purg-1-e PUMPS. WLSPs. and
solenoid valves receive low voltage power.

LVP LAW secondary offeas,'vessel WESPs suppl~y primiary offgas.
vent process

PCJ Process control Compon)(ents wvithout active safety instrumnented functions receive control
sig~nalIs.

PP1 Programmnable protection Comnponents wvith active safety instrumiented fuinctions receive control
signalIs.

PSA Plant service air' Primary and standby otffeas filmn coolers. and \VESP puLree air heaters
receive plant service air-.

RLD Radioactive liquid waste disp~osal SBS water puirg-e puImps, SBS condensate purge pumrps. and WESPs
suIpply condensate. Valve blg,-es sup~ply dralis.

RWH Radioactive solid waste handling SBSs, SBS condensate vessels, and WESPs supply equipmient for
remnoval and packaging (miainteniance only).

Table 4-2 LVIP Interfacing Systemis

System
Locator System Name Nature of Interface

ANIR Ammnonia reaglent Ammnonia/air dluLtion skid receives ammnonia.

C 1)V C3 ventilation Ammnonia/air dilution skid receives C') air.

[)EP (FMF) DFLAW effluent miana(,gement \Vessel vent flush. caulstic effluent and SBS condensate collection
facility ([)FLAW configu'Lration).

D)IW 1)emineralized -water Vessel vent header receives flush water.

ISA Instrumnent service air' Instrumnentation and valve actuators receive air'.

LCP LAW\ concentrate receipt process Vessel vent header receives vessel vents.

I.FP LAW mnelter feed process Vessel v ent header receives vessel vents.

LOP LAW primiary offgas process 1-IPA filter p)reheaters receive primiary offigas.

LVL Low voltage electrical Catalytic oxidizer electric heater. ammnonia dilution fans. caustic scruLbber
recirculation piumps. caulstic blowNdowni transfer pumpIs. and solenoid

v'alves recei\ e low voltage power.

PJProcess control Comiponents ithout acti\ c sat'ct\ instrumntenid ILnct ionis recei\, c control

1)pj1 rog ,rammi ia blIe p)rotection (Complonents \ith acti\ e safet\ Il~insrmeted functions recccive control
sig-nals.
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Table 4-2 LVP Interfacing Systems

System
Locator Systeni Name Nature of Interface

PSW Process service water Treatmient/disposal of cauIstic scrubber effluents. P'lant wash water for
rinse dlecontamnination and tiushine.

PSA Plant service air Oftgas treatmient comnponents receive plant ser-vice air- (e.g,. damiper
miotive power). Normial exhauster shaft seal air.

REDL Radioactive iquid waste disposal Vessel vent header receives vessel vents and supplies drains.

Bermn surrounding, caustic collection tank su~pplies drains.

RWI- Radioactive solid waste handling, HEPA filters, miercuiry adsorbers, and catalytic oxidizer/reducer supply
spent filter mredia, activated carbon media. VO C catalyst. and SCR
catalyst for remroval and packaging (miaintenance only).

S[DJ Stack discharge mionitoring Monitors stack exhaust in conformiance w.,i perit requiremnents.

SI-R Sodium1 h1ydroxide reagent Sodiumi hydroxide is added to the caustic blowdown transfer pumip to
neutralize thle acid gases.

I PE t ninterruptible power electrical HEPA filter preheaters and exhausters receive uninterruptible power.

4.1.2 Boundaries and Interfaces

This section IS currently reserved and will be Updated in a later phase after work to support this section is
comnp1letc.

4.1.3 Physical Layout and Location

Refer to General Arrangement Plan Elevation Drawings for LAW Vitrification Bu1.ilding:

3 ft elevationl 24590-LAW-P I -PO0I T-00002

28 ft elevationl 24590-LA W-P~ I -P01I T-00004

48 ft elevationl 24590-LAW-P 1 -PO01 T-00005

68 ft elevation 24590-LAW-1Il-PO IT-00006

The film coolers are located in the primary (EQ'1 1 ) and secondary or standby1 ( W( I ) offgas ports In the mielter lid.
Both ports are ott tie northi side of the mlelter, in the mielter gallery at the 3-foot elevation. They are located to
accommodate the shiortest paths available to the SBS. Thie SB3S is in thie wvet process cell adjacent to the cell wall
and thle melter. T[here are special ighl temnperature penetrations through111 the \\all for the two otfaf ies izr
4-2 shio\\s thle relative locations of the mielter. SBS. condensate tanlk and WESP.

LOP-SCB-0000 I and LOP-SCB3-00002 are located in rooms L-()1 23 and L.-0 124, respectively, of the process cell
at the 3-foot ele-vation.
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Figure 4-1 Layout of LAW Wet Process Cells
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The exhaust stack is located on the exterior of the LAW Facility and extends above the roof on the northwest
corner to a nominal elevation of 200 feet.

4.1.4 Principles of Operation

This section is currently reserved and will be updated in a later phase after work to support this section is

complete.

4.1.4.1 Offgas Composition

Melter offgas is generated from the vitrification of LAW slurry feed by joule-heated ceramic melters. The offgas

consists primarily of:

* Air from in-leakage into the melter, instrumentation, purges, and melter bubbler operation

* Water evaporated from the melter feed and cold cap chemical reactions

* Acid gases (e.g., HCl, HF) generated from anion reaction

* Priority pollutants (e.g., NOR, SO,) generated from anion reaction

* Greenhouse gases (e.g., C0 2 ) generated from anion reaction

* Aerosols from glass dried melter feed and melter cold-cap reaction solids

*Semnivolatile metals or oxides generated from the molten glass pool

* Soluble radioactive materials not partitioned to the High-Level Waste Facility

Air is needed to prevent solids buildup in the offgas line. Air is also added for melter plenum pressure control
just downstream of the film cooler. Air flow is adjusted to facilitate melter pressure control (see
Section 4.1.1.1.2)

Additional discussion of system operations is provided in Section 4.2.

4.1.4.2 Process Operation

A primary function of the LOP system is to control melter plenum pressure. Melter emissions primarily consist of
air, water in the form of steam, and decomposition gases. The rate of emission is highly variable and prone to
surges. The variability is mostly from the rate of steam generation as slurry interacts with the hot melter surface
and cold cap. To accommodate the rapid variation in offgas flow, excess air is fed to the system as a baseline
operation. The quantity of this pressure control air is adjusted by a control valve which modulates based on the
melter pressure signal. The melter is also designed to allow air leakage into the system to purge the corrosive hot
gases out of potential dead spots. This leakage air will also vary based on melter pressure, further mitigating flow
surges.

Hot, particulate-laden offgas exits the melter and is first cooled by the film cooler, then quenched in the SBS.
Large particulate and water are removed in the water-filled bed; gases exit saturated with water at 140 OF, the SBS
water temperature. The condensate is collected and recycled. The quenched offgas is then sprayed with a fine
mist of water at the inlet of the WESP, which enhances the effectiveness of the charged plates of the WESP. The
water spray also assists in removal of collected particulate as it is washed off the collector plates. The
temperature of the offgas is then raised by 20 OF to avoid potential condensation of water as the final particulate
removal takes place in the HEPA filters.
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Toxic gas removal is the focus of the rest of the offgas equipment. The mercury absorber utilizes sulfur
impregnated on activated carbon to react with the mercury and hold it on the bed. The granulated activated
carbon is mixed with a zeolite material to enhance heat removal from the bed. The activated carbon will absorb
many different chemicals exothermally, which can cause the bed to heat up. Carbon monoxide levels are
monitored as a sign of carbon combustion due to local hot spots in the bed.

Two absorber units are piped in a lead-lag configuration to provide initial clean up and polishing. Each carbon
bed is followed by an acid gas absorbent (Sofnolime). These absorber beds are positioned before the catalyst skid
to remove or reduce the elements that could poison the catalyst, primarily the mercury, sulfur, and halides.

Gases from the carbon beds are sent to an economizer heat exchanger to collect energy from the hot gases exiting
the catalyst skid. The skid outlet gases are partially cooled and the inlet gases warmed prior to entering a
preheater, which brings the gases to the required catalyst operating temperature.

Residual organic constituents and products of incomplete combustion are oxidized on platinum catalyst (BASF
VoCAT 300S), and then NOx reacts with ammonia gas over a vanadia! titania catalyst (BASF VNX 300) to form
nitrogen gas and water. Liquid ammonia is supplied from the ammonia skid, which includes an evaporator and
air dilution steps, prior to delivering the ammonia-air mixture to the catalyst skid in the LAW Facility.

The gases from the heat exchanger are further cooled by an atomized water spray prior to entering a caustic
scrubber for final acid gas removal. The caustic in the scrub solution absorbs acid gases, including C0 2, which
forms a buffered solution for stable operation of the scrubber. The buffer solution is pumped over a structured
packing to contact the offgas. A mist eliminator at the scrubber is the final treatment step.

The cooled gases from the caustic scrubber are sent to the stack by the seven stage turbine exhausters. Three
exhausters are provided. One exhauster is needed for simple ventilation of the melter system, while two are
needed to support operation.

Offgas is monitored for NO, CO, total hydrocarbons and radioactivity at the exhaust stack.

4.1.5 System Reliability Features

RESERVED for future use.

4.1.6 System Control Features

Control of the LOP/LVP system is accomplished with various types of monitoring instrumentation, including its
associated setpoints with feedback, to provide alarms, trips, interlocks, and indications of operation within the
operation design envelope.

The offgas piping must confine melter offgas and direct the offgas through the exhaust stack to ensure that facility
workers, co-located workers and public exposure standards are not exceeded during all operating and abnormnal
operating conditions and during all design basis natural forces events.

The location for monitoring and controlling the LOP/LVP system is the control room.

A primary design criteria is to maintain a vacuum in the LOP/LVP system from the melter plenum to the

exhausters in order to contain all hazardous and radiological constituents.
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To summarize normal pressure control through the system: The exhausters are set to provide sufficient negative
pressure in the LVP system. This system draws on each set of primary equipment and melter. Melter pressure is
controlled by varying air injection flow into the film cooler. The amount of air injected is then adjusted by action
of a control valve at the WESP outlet. Header vacuum for both melters is maintained at the common connection
point for the two offgas systems, upstream of the HEPA preheater units to provide stable operating vacuum for
each LOP train to discharge to. This header vacuum setpoint is set to accommodate anticipated melter pressure
transients without exceeding the response range of the WESP outlet valve for each melter. If an individual melter
transient exceeds the WESP outlet valve response capability, melter pressure interlocks act on other pressure
control sources, as previously described, to minimize melter offgas flow and open the standby offgas, line. These
actions reduce the likelihood of melter pressurization. This system has been modeled to show that pressure
control can be maintained through melter steam surges as high as seven times nominal.

A loss of normal power event will be managed by automatic corrective action, which will place the system in a
configuration which allows exhausters (on UPS backup power) to continue to direct the offgas flows through the
stack and reduce the hazard until cold caps burn off.

4.1.6.1 LOP System Control Features

The process offgas system is designed to maintain -5 in. WG at the melter, which is below the pressure of the
LAW C5V ventilation system. The gas generation rate (mostly steam) can vary widely. The challenge for the
system is to maintain negative pressure in the face of this variation. Negative pressure in the melter cavity ensures
that air leaks into the melter from the melter shielded enclosure. Leaks are engineered into melter components to
clear corrosive vapors and to cool them. Besides the in-leakage air, there are several sources of air supplied to the
melter. The motive force to maintain this flow is provided by the LAW exhausters, located at the far end of the
offgas train. Three 50 % capacity exhausters provide vacuum to the system. The exhausters have variable speed
drives that are adjusted to accommodate the overall air flow through the process, including both melters, with
provision for a third melter if desired at a later date. Exhauster speed is regulated based on pressure at the LVP
HEPA preheaters. There is no direct logic tie from the melter pressure and the exhausters.

Melter plenum pressure is measured at three points. All of the measurements are made against independent
reference legs connected to the shield lid (C5V). The melter is equipped with a three-leg bubbler
(pneumericators), which provides pressure, fluid density, and level from differential pressure signals. PDT-1410
measures the DP from the plenum to the annulus. This reading is compared to PDT-] 1411],which is measured at
the back-up film cooler to the annulus. There is comparison logic with the higher reading selected. That reading
is then used to control air injection to the melter, at the film cooler. There is a HI pressure alarm (only) and a
high-high pressure alarm and trip that:

* Interrupts slurry feed (via feed interlock) to the melter by blocking air and water to the ADS pumps.

" Sets air flow to the film cooler and pressure control air to zero.

* Opens the valve to ventilate through the standby line.

* Shuts down the purge from the standby film cooler.

* Prevents air and water purges of either the film cooler or standby film cooler.

* Shuts off purge air to the WESP electrodes.

* Closes the vessel vent header pressure control valve.

The final safety-related melter pressure measurement is taken from melter nozzle WS- I1(A), which is redundantly
measured by PDT- 1528 and PDT- 1529. These safety related instruments have alarms for out of range (failure)
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and if they don't agree with each other. Additionally, one or the other instrument can be deactivated from the
control screen for maintenance or calibration. The high-high pressure alarm from these instruments is a feed
interlock that locks in to keep melter feed off until manually reset. As discussed above, this is an automatic waste
feed cutoff which:

* Latches all of the alarms listed above for high-high pressure, LMP-PDT- 1410OA.
* Closes control valve for the vessel vent header.
* Shuts off purge air to WESP.

*Shuts off ammonia and ammonia dilution air to the SCR in the catalyst skid.

*Resets at H-S-9002 in PPJ.

The control features for the film cooler are as follows.

There is a high temperature interlock for the film coolers, because there is a risk of a breach of the offgas
confinement boundary if operated at the higher plenum temperature. The in-bleed assembly valve will open to
allow air to be drawn through the plant service air pipe and increase the flow of lower-temperature air to the film
cooler if the high temperature interlock setpoint is reached.

The control features for the SBS are as follows.

The SBS has both high and low level interlocks which turn off the demnineralized water supply or shut down the
purge pumps in order to maintain the desired liquid level in the SBS. If the liquid level continues to decrease, the
ADS feed melter feed pump will be stopped by a low-low level interlock. When the opposite happens and a high-
high level interlock is reached the condensate purge pumps will be prevented from adding more condensate
liquid.

The control features for the WESP are as follows.

A butterfly valve, FV- 1140 / 2140, at the outlet of each WESP, regulates air from each melter into the LVP
system based on the melter air injection rate. Pressure control transients will tend to demand more control air;
control action will return air flow to the nominal flow to maintain air availability for pressure control response.
Additionally, higher demand (% open) at the control valve indicates system degradation and higher in-leakage.
This control loop will help separate the two melter systems and limit interaction.

With offgas flows already established, gases from startup water addition and melter feed are accommodated by
reducing the air injection flow at the melter. If a gas surge from the melter occurs, then air injection is reduced,
and if high pressure trip points are reached, injection and other air inputs are shut off. There are multiple points
were continued control actions are taken to maintain control.

4.1.6.1.1 LOP System Monitoring

4.1.6.1.2 LOP Control Capability and Locations

There are four units of operation, film cooler, SBS, WESP, Control loops associated with the LOP are listed in

Table 4-3.
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Table 4-3 Control Loops for LOP System

P~roperties
(Safety Setpoint/

Equipmnit No. lInstrumienit No. Classificatioii) Funictioni Reference'

L()P-I'Cl-R-O0O() I LO0P-PC-l 105 Conitrols flow of control air to priary olffas See CDI
imrr cooler by mrodulating valve LOP-P\-

105 to achieve a mrelter plenumi pressure of
-5 ini. WG relative to annlluIs

LOP-L-i- I1I Controls inijectioni air floxN to prlimary off~gas See CIl
filmi cooler by mrodulatinu valve LOP-FV"-
11 o 1)Oi lanit service air suply ___________

LOP-SCB-000() I LOP1-TC- 10 1 3A Controls SBS temnperature by miodulating See MDI

LOP-IC- It) i 3 B valves LOP-TV-I 101 3)A B onl chilled water
returnl tromi coolingL coils anld Jacket (A & B
resp~ectively)

L()P-VSL-_000() I LOP1-TC-l10I1 Controls SBS conidenisate vessel tempIIerature See CDI
b\, miodulating,- valve LOP-TV-lOIS1 onl chilled
water return fromi cooling jacket _________

LOP-WESP-000() I I OP-FC-1I05() Conitrols air flow to WESP by mrodulating See CII
valve LO(P-FV- 1050 onl process air suIpply

LOP-TDC- 1092 Controls air- temnperature to WETSP b) See ('LI
adjusting,, power to heater LOP-HTFR-0000 I
based onl differential between offgas anid
process air- suIJpl temrperatures

LOP-LW- II40 Conitrols offgas flow fromi WESP by See CDI
miodulatinug valve LOP-FV-I 1140 based onl
control air- flow to p~rimary offigas filmi cooler

LOP-11CL-R-00003 LOP-PC-21I O Controls flow of control air to piriary offi-as See CI
filml cooler by mrodulating valve LOP'-PV,-
2 105 to achieve a mlelter plenumn pressure of -
5 i. \VG relative to annlluIs

LOP-FC-2 11 otosijectioni air- flow to primiary offigas See (1)1

filmir cooler by mrodu lating, valve L()P-F V-
2 I113 onl planit service air- supply

LOP-SCB-00002 LOP-TC-2() 3A Conitrols SBS temrperature by miodniatineg See (1)1

LOP-TC-201313 kalves LO0P-TV,-20l 3.A B onl chilled water
return-1 from coolig coils and Jacket (A & B
respectivecly)

LO0P-VSL-00002 LOP-1IC-2O I5 Controls SBS conidenisate vessel tempelrature See ('Il
by mlodulating, valve L OP-TV- 20 I5 onl chilled
w~ater returnl from) cooling, jacket

LOP-WESP-O0t0t) I OPJ-LW-h5t Controls air- tiow to WLSSP by n iodulatinig See (1)1
yalve LOP-I V-205t) onl process airsl- _____________

Setp~oints and rctcrcnces \viii be listcd inl the ('01 onti 1uratlonl IData hIndcx t (D - not vet Issued) for the l,0P and L\PI

sx, stemls
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Table 4-3 Control L~oops for LOP System

Properties
(Safety Setpoint/

Eqipm ent No. Instrument No. Classification) Ftiction Reference'
LOP-TDC-2092 Controls allr temperature to WE"SP by See (1)1

adjusting Power to heater LOP-HTFR-00002
based oni differential between off~as and
process air- supply temtperatures

LOP1-FC-2 140 Controls offi-as flow froml WETSP bv See (1)1
mlodulating valve 1,01-1-W-2 140 based onl
conitrol air- flow to primary offigas film cooler

4.1.6.1.3 LO0P Automatic and Manual Actions

RESERVED

4.1.6.1.4 LOP1 Setpoints and Ranges

R ESER VE[)

4.1.6.1.5 LOP1 Interlocks, Bypass, and Permissive

Operating trips, alarms, and interlocks associated with the LOP systemr are listed in Table 4-4.
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Table 4-4 Trips, Alarms and Interlocks for LOP System

Properties
(Safety Setpoint/

Equipnment No. Instrument No. Classification) Function Reference 2

LFP-PNIP-000 07 1,F P-Y('- 12 08 A Interlock - Open of \'alxes LO01-- LOP 0 1005. F6

ToghLFP-YC-2208A Y N/'- 10 02. LP 02001. D5

LFP-PNIP-0001 8 LVP-YV-0097. -0403. or- -050 1: [VP 04001. E5
C'aUses valves L-FP-YV/-1208 and LVPT 05002. E4
L-FP-YV-22208 to close

LM-Mi[- MPPDHI1528. HIgh'l-high11 preCss~re trip See ('Dl
0000 1 LNIP-P[)SHIIl- 1529 (Closes valves: L_ FP_-YV-7 1 207& -

LN1P-PDSl-11- 1 208. LNIlP 00002, 12
141 OA (Closes valves: LOP-PV-l 1105 & - LOP 0 1005. 1)5

[V-i 1 13 LOP 04002. F8
Opens valve LOP-YV- 1008. and

('loses valves L\'lI-YV-05 1 8 & -
053181-'

LOP-Cl'1R-000) I1. LOP-IF- 1062. High tem~perature alarmn on LM/P- See (C1)

LO(-P-FCLIR-00002" LOP-IF- 1066. TT- 1322 LOP 01005. 135 137

L N1P -TT- 13-2 LNIP 05001I.AS

LOP-SCB-0000 I LOP-LAHH-10l 1., Hlih-i level alarmi See CDI

LOP-L'S~i-1- 10 11 . High-high level trip stop pups 0100 1. 1F4

LOP-LSHI -1- 1063 LOP-PMP-0000 1. LOP 0 1006. ES E6

LOP-PMP-00002. LOP 0 I1002. [ 6 (G6

and closes valves:
LOP-YV-1 Ii56.

LO(-P-Y'-] 1i57

LOP-LALL-l0l 1. Low-lowv level alarmi See C[IA

LOP-LSLL- 1 063 Low\-low, lev el trip Stops pumIIps: LOP 0 100 1, E4 [3

LOP-PMP-00003A ,B LOP 0 1006, [4 G4

LOP-TI-1 01 High temiperature alarm See CDI

LOP-TI1- 10 13 High temiperatuire trip closes valve: LOP 0 100 1. B33 (-S

LOP-TV- 10 1 3AD3

LOP-VISL-000() I I ,OP-ES1H- 10 1 8A Fl~-ihlevel alarmi See C[)l
LOP~ 0 1002. F[6

LOP 0 100 1. G7 1)3

1-01) 0 1003 . E6

Sd points and ref'crcn ccs, \\Ili b listed Ill 0ic (on c12Il ation) Data Inde\ (('1) - not \ ct Issucd ) for the ILOP and 1. P

I [l Imlemlentatilonl of at tile la- (I duratl"i 1431)) beforeC CeeCUtine' thie 1mee p len urn1 preCssure- Interlocks ison hold l)Cncl ri
ISNI review.
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Table 4-4 Tr-ips, Alarms and Inter-locks forl LOP Sy'stenm

Properties
(Safety Setpoint/

Equipment No. Instrument No. Classification) Function Reference 2

LOP-LSI~f-1 0 18A Hi11h-high level trip closes valves:
LOP-YV-1056

LOP-YV- 1029

LOP-TV- 10 1 3A

L-OP-Y\7-2005

LOP-LSLL- 10 01 8A Low-low level alarmn See CIl

LOP-LSLL- 10 1 8A Low-low level trip Stops pUmps: LOP 0 1003 [6 D5

LOP-lIMP-0000 I [)6

LOP1-PNMP-00002

LOP-WESP-0000l LOP-LAII-IH-1059. 1]igh-high level alarm See CDI

LOP-LSI- 1059. Hligh-ighd level trip closes valves: I OP 0 1004. [3) (7

LOP-LSI -1-1060 LOP-Y V- 1061 G

LOP-Y\V- 1080

LMP-MLTR- LNIlP-PDS11l-l- Highl-hi1h pressure trip See CDI
00002 2410A Closes valves: LFP-YV-2207 & -

2208. LNIP 32002. [D5
C'loses valves: LOP-PV-2 105 & - LOP 02005. D5S
F V-21 I13 LOP 05002. F8
Opens valve: LOP-YV-2008. and

Closes valves: L\/P-YV-0528 & -
0538'

I OP-F2C1R-00003. LOP-TF-2)62, igh temiperature alarmi onl [IP- LOP 02005. B 5 B7
L-1CLTIR-00004 I OP-TF-2)66. T T -2 322 LNIP 35001.AS

LMP-TT-2 i22

LOP-SCB-00002 LOP-LAI-IH-2() 11. Hlih-hih level alarmn TBL)

LOP-LAI 1-11-2063

LOP-SCB-00002 LOP-LAHH-201 1. Hlii-high level alarmn LOP 0200 1. [3 F4

LOlP-LSHI--0 11. High1-high1 level trip stops PUMPS: L OP 02006.D [)5

LOP-L-SI-ll]-2063 LOP-PNIP-00004. LOP 02002. [6 G6

LOP-PMP-0000.

and closes valves:

LOP-Y \ -2056.

LOP-N '-207

LOP-LALL-201 1 Lmo-v level alarmn LOP 0200 I1. [4

LOP-LSLI -2063 Lo\\-lo\ level trip stop~s pumnps: I OP3 02006. [4 G14

LOP-PrVP-00006A B

LOP-Tl-2013 liguh temiperatUre alarmn

Iin p lemlentat loll of a timle I a" (dii rat on TBM[ be h~ i- executing the mielter plenumn pre~ssure interlocks is, on hold Penll ng
ISNM review.
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Table 4-4 Trips, Alarms and Interlocks for LOP Systemi

Properties
(Safety Setpoint/

Equipment No. Instrument No. Classification) Function Reference 2

1,0P-11-2013 High temrperature trip closes LOP 0200 1. (75 131
valves: [)1
LO0P-TV-20 I 3A/B

LOP-VSL-00002 LOP-LSHH-201I8A 11-h-hi-h level alarmi 9.231 ft

LOP-L-SI-11J-2018 Hligh-high level trip closes valves: LOP 02002. E6
LOP-YV-2029 LOP 0200]. G7 [D1

LOP-YV-2056 LOP 02003. E6
LOP-TV-20 11 A
LOP-Y \7-2006

LOP-LSLLV -0 I SA ~ Low-low level alarmi 0. 66 ft

L0lP-LSLL-2() I SA Low-low, level trip Stops puImps: LOW~ 02002. L6 [D5
L-OP-PMP-00004 1D6
LOP-lPIP-00005

L( P-WIFSP-00002 LOP-LAI--2059 Highi-highi level alarml LOP~ 02004. 1_3 (7

IOP-1-SI11 1-2059 Hig11h-h level trpcloses valves: G

LOP-L-SlI-11'06() LOP-YV-206 I
LOP-NW-?108()

Recovery actions required onl detection Of faults an-d process Upsets inI the [VP systemi- are described ini the
tolloWin~g subsections.

The liquid level inlstrumientation is in-terlocked to shut1 off WLSP demlineralized 11lush1 water and prevenlt
inad'vertent flooding. (The NXTSI-1 iquid levels block the Inlet port and offgas release path, thereby increasing,
melter plenum pressure.)

4.1.6.2 LVP System Control Features

The control 1eaturles for the 1-EPA preheaters are as f'ollo\\ 5.

HEPA Preheaters - HEPA preheaters are present to prev,,ent Condensation accumuII-lation onl the 1]EPA filters.
thereby increasing the differential pressure and reduIcing1 flow across the 1]LPA filters. H-owever. too high a
temiper-ature mav Compromise the offgas systemn confinement boundary do\\nstreami and this necessitates a hilh
temlperatureC interlock to de-energize preheater power.

Tlhe Control f'eaturles for the ILPIA f1Ilters are as fol low s.

NMultiple H EPA Train - The isolationi valves m-iust n-ot be able to isolate both lilter tralis S)IIultanelyCLI.

IThe Control features for the adsorber bed are as fol)lo\x 5.

CO\ - Hg D~etection - The temi-peraLtureC ofthe carbon- beds Imust be kept belo\\ the igitionl temperature. so a high
temp~erature interlock IS used to isolate and bypass the carbonl bed if the incoinllg ofig, as is too hot. If the Car-bonl
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does begin to thermally decompose, and risk both a fire with rapid mercury desorption and release, a differential
CO/CO2 monitor will activate closed the same bypass valve. There is a water line supplied to the adsorber for fire
suppression if necessary. accompanied by a high fluid level interlock to shut it off. If there is a Plugging of the
unit, it will be detected by a differential pressure monitor. Finally, there is a post-bed mercury monitor, which can
stop melter feed if the bed experiences a breakthrough.

The control features for the SCO/SCR ammonia supply skid are as follows.

Manage NH 3 and NO, - Ammonia flow to the skid must be stopped if the flows are out of balance for chemical
reaction. This will happen if the ammonia Supply flow is relatively too high, air flow is too low, or differential
pressure is out of range. Temperature must be monitored so it does not compromise offgas confinement of the
oxidizer / reducer skid. If the heater becomes too hot, ammonia flow will stop and the skid will be isolated.

The control features for the caustic scrubber are as follows.

Quench Water Sprays - The hot offgas stream entering the bottom of the scrubber is cooled by evaporation of a
portion of the quench water sprayed into the bottom of the column to minimize the scrubber outlet gas
temperature of the offgas and enhance gas absorption in the packed section.

Caustic Scrubber Overall DP - The caustic scrubber overall DP is measured in the scrubber from below the
packing to above the demnister section and provides indication of the DP across the entire scrubber.

Scrubber Packing Section/DP - The scrubber packing provides a large surface area for intimate contact between
the gas stream and recirculating buffer solution. The DP across the packing section is dependent on the liquid
flow rate, the gas flowv rate, and the condition of the packing, whether clean or fouled by solids. The solution flow
rate can be controlled, however there is no direct control of the gas flow rate nor any direct control for solids
fouling the packing. The solution flow rate will be maintained well below the packing flood point at a constant
value to provide a baseline normal operating value for the packing DP. While there is no control of the gas
flowrate, the variations in the gas flow rate will be measured to evaluate whether the DP increase is due to solids
accumulation in the packing or just normal DP increase from increased gas flow. Solids accumulation on the
bottom of the packed section may be flushed using existing water sprays.

Demister Elements/Demister DP - The demnister DP is used to determine when the demister periodic water flush
should be used. Note: The current design has omnitted demnister DP instrumentation entirely, even though the
design already provides the pressure tap piping necessary for the addition of a pressure transmitter and DP
instruments to display the demnister DP.

Scrubber Drain Pipe/Hydraulic Pressure Seal - The scrubber drain piping is 8 inches from the bottom of the
scrubber and routes the scrubber solutions to the top of the caustic collection tank. The drain piping has a long.,
near-horizontal 16-inch pipe section that provides a liquid volume in the drain that will maintain a liquid
hydraulic seal between the scrubber operating under vacuum and thle caustic collection tank that operates at
atmospheric pressure.

H-ydraulic seal failure (i.e., seal loop not full of solution) would allow~ air in-leakage with a loss of vacuum being
detected. (Normally once the seal is filled, it wxill remain functional from that point on. During operation, about
200 gpmr of solution continuously passes through the seal loop and drains into the caustic collection tank. There
is a drain pipe and valve at the bottom of the seal loop that can be opened to drain thle loop. Refill of the loop
Would be performed via the various sprays in the caustic scrubber.)
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Caustic Collection Tank (LVP-TK-OOO1) - The caustic col lection tank buffer Solution volume is maintained to
support the recirculation of restored buffer solution to the top of the packing in the scrubber for absorption of the
acid gases.

Buffer Solution pH:

Caustic Buffer Solution Recirculation System - The recirculation Pumps Supply fresh buffer solution on the top
of the packing for acid gas absorption. The flow rate is controlled at a constant value at which a packing flood
cannot occur.

Caustic Buffer Solution Blowdown System - Normally the caustic blown-down Pump Solution flow will be
continuously recirculated at about 1 20 gpm back to the caustic collection solution to enhance buffer mixing.
Periodically the flow will be routed to remove excess solution out of the tank to the RLD system as dictated by
the buffer solution level in the caustic collection tank.

Buffer Solution pH/Operation and Maintenance - The pH of the buffer solution is determined by the
Na2CO 3/NaHCO3 mole ratio. The buffer solution pH is measured in the solution that is continuously being
withdrawn from the bottomn of the caustic collection tank for recirculation to the top of the packing. The pH
values determined by the pH system are used to determine if the continuous 5 molar sodium hydroxide addition
rate is adequate and if not, whether the rate should be increased or decreased. For pH values trending down, the
rate will be increased and for pH values trending upward, the rate will be reduced.

Buffer Solution pH Measurement - The buffer solution pH- system continuously measures the buffer solution
pH at the recirculation pump suction to provide guidance on the 5 molar sodiumn hydroxide rate adjustments.

Five Molar Caustic Addition System - Five molar sodium hydroxide is continuously added to the caustic
blowdown transfer pump suction pipe as it pumps buffer solution from the bottom of the caustic collection tank.
The solution is returned to the top of the tank at about 120 gpm. The caustic reacts with sodium carbonate in the
buffer solution, converting sodium carbonate to sodium bicarbonate to restore the sodium carbonate/sodium
bicarbonate mole ratio, which restores the original p1H. (See buffer solution above).

4.1.6.2.1 LVP System Monitoring

The caustic scrubber is monitored for the following.

Scrubber Outlet Gas Temperature - The scrubber outlet gas temperature must be maintained below the
maximum temperature value on the rate sheet to prevent damage to the exhausters. which have a mnaximlum inlet
gas temperature specified by the vendor. (Monitor TI-0236 and TI-0237 on P&ID) Monitor the water pressure
and flow rates to the four quench water sprays to maintain proper quench spray operation. (P1-0227, 229, 23 1,
and 233 and FI-0207. 9, 11. and 12 on P&ID) Monitor the air pressure and flow rates to the four quench water
sprays. (P1-0226, 228, 230, and 232 and FI-0206. 208, 210, and 212 on P&ID)

Scrubber Packing Section DP - The packing section DP must be maintained well below the flood point where
the solution holdup within the packing increases until the gas flow path is actually flooded, which causes a stop in
air flow and pressurizes the scrubber. Monitor the scrubber DP (DPI-0214 on P&ID) that is located on the control
panel. Monitor the buffer solution recirculation flow~ rate (FI-0065 and FI-0221 on P&ID) both located on the
control panel. Monitor the offgas flow rate, measured in the 18" offgas line between the HEPA filters and thle
SCR/SCO unit. (FI-0506 onl P&ID) located on the control panel. For periodic flulshingI of the bottom of thle
packing. monitor the flush water pressure and flow rate (FI-0202 on P&ID).
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Demister Elements/Demister DP - The demnister media can be water flushed to reduce the DP using the four
spray nozzles. For periodic flushing of the demister media, monitor the flush water pressure and flowv rate (Fl-
0202 on P&ID).

Caustic Scrubber Overall DP - The overall scrubber DP is monitored by reading PDI-0093 (on P&ID).

Scrubber Drain Pipe/Hydraulic Pressure Seal - There is no liquid level instrumentation on the scrubber drain

hydraulic seal.

4.1.6.2.2 LVP Control Capability and Locations

Control loops associated with the LVP are listed in Table 4-5.

The caustic scrubber control capability is for the following.

Scrubber Outlet Gas Temperature - The only means of controlling the scrubber outlet gas temperature is by
maintaining proper operation of the quench water sprays. TE-0236 and TE-0237 are located on the 18 in.
scrubber outlet line, and TI-0236 and TI-0237 are located in the control room. All quench nozzle instrumentation
is located locally near the bottom of the scrubber.

Caustic Scrubber Overall DP - The only control of the scrubber overall DP will be accomplished by performing
periodic water flushes of both the packing and demnister for DP reduction.

Scrubber Packing Section/DP - There is no control of the mnelter offgas stream flow rate; therefore, the only
readily available control to quickly reduce the packing DP is to reduce the recirculating buffer solution flow rate.
If the rise in packing DP is from solids accumulation and the periodic water sprays to the bottom of the packing
do not reduce the DP, then there will have to be a caustic scrubber bypass outage to allow acid flush of the
packing.

Demister Elements/Demister DP: The demister DP will be a function of the offgas flow rate through the
demnister media and the permeability of the demnister media. There is no control of the offgas flow rate and the
permeability of the demnister media will be gradually reduced as material is removed from the offgas stream and
accumulates on and within the demnister mnedia. Four demnister water spray nozzles are provided to periodically
water wash the surface of the demnister media as a control of the demnister DP. Because the derniister media must
retain the extremely small droplets through Brownian capture in the media, it is necessarily a depth filter where
the droplets will migrate well within the media rather than being stopped at the media surface. If the demnister
spray water does not reduce the demnister DP over time, the demnister elements will have to be replaced during a
caustic scrubber outage. The demnister DP is not measured or displayed on any instrument.

Note: The current design has omnitted dernister DP instrumentation entirely even though the design already
provides the pressure tap piping necessary for the addition of a pressure transmitter and DP instrumnentation to
display the dernister DP.
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Tatble 4-5 LATP Control Loops for LVP System

Properties
Instrument (Safety Setpoiiit/

Equipmeiit No. No. Classificationi) Function Reference 4

Vessel Vent Header lVP-PC-0072 Controls vessel vent header pressure See ('1)
by miodulating valve LVP-PV-0072

L VP-I1-1TR-00001I A LVP-.JC-0004A Controls I 1EPA tilter inlet temrperature See (1)
by adjusting power to LVP-JZ-0004A

ELVP-HTFR-00001I B 1-\VP-JC(-0004B Controls HEPA fltter inlet temiperature
by adjulsting power to LAT-JZ-0004B3

LV\,P-FXNUR-0000) I A'B/C LV\P-PC'-00231 Controls Inlet pr~essurte to 1-IEPA filter See (1)1

L-VP-PC-002() preheaters 1wy adjusting speed of

LVP-PC-0() 17 exhausters

IVP-SKID-00002 LVP-TC-05 10 Controls VOC catalyst inlet See CIA1
temnperature by adjusting powNer to
LVP-JC-05 10

LVP-SKID-0000'3 INP-AC-0523 Controls amminonia outlet concentration See C[)l
f~rm cataly tic oxidizer redUcer bv
mnodulating- valve LVP-AV-0523 Onl
ammnoniasu~pply

TBD pendling Controls amminonia inlet concentration See CI[l
-vendor design to catalytic oxidizer reduIcer by

mnaintain inc flowN ratio of ammnllia to
air

LVP-AC-005 I Controls cauIstic collection tank pV-i by See CLAl
adjUSting caustic flow fromn purrp

SI]R-PN/11-00() I8A/B by LVP-AV-05 I

LVP-TIK-0000 I LNP-1)C-0065 Controls caustMic collection tank density See (1)1
by miodulating yalve LVN/P-DV-0065 onl
process wAater supply1

4.1.6.2.3 LVP Automatic and Manual Actions

REFS 1-R VED

4.1.6.2.4 LVP Setpoints and Range

R ESERVE[)

4.1.6.2.5 LVP Interlocks. Bypass. and Per-missive

Operating trips. alarms. and interlocks associated \N ith the IP s\ stemi are listed In Table 4-6.

Th'le cauIstic scrubiber has the fb(I lo\\ 1i.

Setpoints and references \N Ill he listed InI the Con f,tirat oll D ata Index ( 11 - not v et issued) f'or the 1,01) and [A P
sy stems.
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Recirculation Line Isolation on Low Pressure - The cauistic scrubber recir-culation line isolation interlock
closes thle cauIstic SCrrLibber recir-culation ine isolation valve onl detection lo pWressure InI thle caustic scrubber
r-eCir-Culation line. ,Nwhenever any melter has a cold cap.

Process Water Isolation on Low Pressure - TFhe caulStic scrubber process xx ater [lie Isolation interlock closes
the caulstic scruLbber process water line Isolation valve onl detection of low pressure In thle caulstic scruLbber process
water ]lie. whlenever anv melter has a cold cap.

Scrubber Outlet Gas Temperature - The cur11rent dlesign 1Ciludes three Interlock actions that are triggered by
higeh scruLbber outlet gas temperatre:

*The power to thle catalytic oxidizer electric heater is isolated.

0 The SCO/SCR skid bypass valve is opened.

'EThe ammnonia su~pply to the SCO/SCR skid is isolated.

Response to Detection of Caustic Scrubber Bypass Valve Not Closed. 1The SCO heater shall be shut Off. SC()
skid shall be bypassed. and aimmonia flow to the SC() skid shall be isolated onl detection of cauIstic Scrubber
bypass valve not closed.

Bypass Caustic Scrubber on High DP. The caulstic Scrubber bypass valve Interlock mu1Lst actu~ate the cauLstic
scrubber bypass valve open onl detection of high differential pressure across the caulstic Scrubber, whenever any
mlelter has a cold cap. This will openi thle bypass line to maintain anl Unrestricted llowpath for the oftras.

Caustic Scrubber Overall DP - The current design Includes anl Interlock action to by pass thle caulstic Scrubber
when the overall scrubber Dl? (MP-0093) reaches the high setting. Three mu1Lltiple inlterlock actions in the current
design concerning maintaining anl open flow\ path through1 thle SCrUbber. icluding three interlock actions actuated
by the caulstic scrubber overall high DP.

Scrubber Packing Section DPI - TFhere are no Interlock action1s actuated b\ the scrubber packing section D11.

Demister Elenients/IDemister DP - Tlhere are no interlocks actions actuated by the deister [)P.

Caustic Scrubber (PDSA Section 4.4.9) Maintenance of an Open Flowpath Th rough or Around the Caustic
Scrubber - The operation of the caulstic scrubber DP~ monitor. recir-CUlation line Isolation valve, spray water
addition valve, and bypass valve interlocks Shall maintain anl open tlowpath from the mielter to the exhaulst
stack. The operation of the pressurIe instrumentation and associated Isolation valve interlocks onl the normally
pressurized reCir-culation and process \\ater lines enlsure that mielter depression is not lost dlue to excessive in-
leakage throug.1h ancillary connections to the catistic scrubber. The operation of the flow, instrumentation and
associated melter feed termination Interlocks enlsure that confinement IS no0t lost through111 the drain line from thle
cauIstic scrubber to the cauIstic collection tank.

Response to Detection of Caustic Scrubber Bypass Valve Not Closed - The SC() heater shall be shut Off. SC()
skid shall be by passed. and ammlonia flo\\ to the SCO skid shall be isolated onl detection of CaLiStiC scr~ibber
bypass valve not closed.

Process Water Isolation on LowN Pressure - TFhe caulstic Scrubber process water line Isolation Interlock mu1Lst
close the caulstic scrubber prIocess \\ater line Isolation valve onl detection of low pressure In thle cauIstic scrubber
process water line, whenever aniy melter has aI cold cap.

Bypass Caustic Scrubber on H-Iigh DPI - Thie caustic scrubber bypass \'ale interlock must actuate thle Caustic
scrubber' b\ Pass \ alx e openi onl detection of high [)P across thle caulstic scrubbehr. \\ ihene\ er- all\ ml~el has at coldl

c T. his 'I I open the h\ pass ]lie to maintainl anl unrlIestrce1 lwahfrteoig
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P~rocess Water Isolation on High DP Across Scrubber - The caustic scruLbber water valve Interlock Must

actuate closed the caustic scruLbber spray \\vater addition control valve onl detection oflig dfeential pressure
across thle caustic scruLbber. whenever any" melter has a cold cap. Th1ils safety function will close the xx ater valve
before levels rise too hligh. reducing0 thle potential to flood the caustic Scrubber to the point of blocking thle mlelter
ottgas pathwvay and reSUlting21 in a mnelter oftugas release.

Liquid Level in the D~rain Line Loop Seal - Whenever any mielter is operating. the liquid-filled loop seal onl thle
drain line fromn the caustic Scrubber to the caustic collection tank prevents ini-leakage into the mielter ofigas system
fromn the caustic collection tank drain line uinder bou~nding conditions fromn the downstream exhausters. The
height of the loop seal Must account for evapor-ative losses. suIch that a sufficient liquid level (capable of
preventing in-leakage) wvill be maitained 1 6r a mlinimluml of2 hours follovirig a loss oh liquiid flow to the caustic
scrubber.

Scrubber D~rain Pipe/Hydraulic Pressure Seal - Th'lere is no Instrumentation mionitoring the Scrubber drain pipe
or hy draulic pressure seal, and therefore no Interlocks.

Caustic Collection Tank (LVP-TK-OOOO1) - Th'lere are no safety interlocks actuated by tank instrumnentation.

Caustic Buffer Solution Recirculation System - Thlere are three Interlocks concerning the caustic buffer
Solution recirculation systemn:

Recirculation Line Isolation on Low Pressure - The caustic scrubber recirculation line Isolation Interlock mu1Lst
close the caustic scruLbber recirculation line Isolation valve onl detection of low\, pressure In thle caustic scrubber
recirculation line, whenever any mielter has a cold cap.

Melter Feed Termination on Recirculation Line Low Flow - Th'le caustic scruLbber recirculation line flowk
detection instrumientation Must monitor caustic scruLbber recirculation line floxx, and Must isolate thle demnineral ized
wvater and plant service air feeds to the ADS puImps within the mielter feed vessels. terminatingi feed to the mielters
whenever lowv flow is detected. A timied delay in wxater Isolation is allowved for flushing activities. wvith related
analytical limits and setpoints accountjing for this time delay

Recirculationi Line Isolation on I)P Pressure Across Scrubber - '[he r-ecirculation line isolation valve interlock
Must actuate closed the caustic scruLbber isolation valve onl the recirculation linle fromn the caustic collection tank
onl detection of high differential pressure across the caustic scruLbber. wvhenever an\y melter has a cold cap. This
safety function xx ill stop wvater additions from the caustic collection tank recirculation line before levels rise too

hg.reducing the potential for flooding thle caustic scruLbber to the point of blocking the mnelter offg-as pathway
and resulting0 in a mielter off~gas release.

Table 4-6 Trips, Alarmis and Interlocks for LVP System

Properties
(Safety Setpoint/

Equipment No. Instrument No. Classification) Function Reference5

LV13-1HTR-0000 1A B~ L VP-TDI101 Hi,,h differential temiperature See C[)l
alarmi based on LVP-TT-() l1 & LVP 0 1002. G95
-0104

Setpoints andl refercenccs N\ IIl be lited InI thle ('onfignration D~ata ide.\ ((4) - not \ et issned ) for the L01P and L\' 1)
s\ stems.
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24590-LA W-3ZD-LOP-OO001, Rev 0

LAW Primary Offgas (LOP) and Secondary Offgas/ Vessel Vent

(LVP) System Design Description

Table 4-6 Trips, Alarms and Interlocks for IP S-ystem

Properties
(Safety Setpoint/

Equipment No. Instrument No. Classification) Function Reference5

LVP/1-TIl-0101I High differential temnperature trip
de-energizes heaters lv"P-[-ITR-
0000 1 A /B

L-VP-T[L)1-01() ILow,, differential temiperature See (1)1
alarmi based on 1, \P-TTl-010 1 & LVP 0 1002. G5
-0104

LVP-IIEPA-0000 1 A/1B, LVP-PI-0083. H-igh-high differential pressure See C1

1VP-HEPA-00002.A/B, LVP-PDI-0084 alarmn IAP 01003. E4 D-)

LV-E,\-(,0-'A l-VP-PDSHH-0083. 1]ighl-high differential pressure LFP 0200 1

LVIP-P[)SM-1-0084 trip closes valves: LEP 04001

LFP-Y'V- 1207

LFP-Y\/V- 1208
LFP-YV-2207

1. FP-YV -8

L-VP-ZSL,-0) 105. Closin- of valves: L\'P 01003. F3' G7

LVP-ZSL-0 106. LVP-Y'V-0)105. LVP 0 1003. C74 F8

LVP-ZSL-0 107. L-VP-Y'V-0 106.

IA\P-ZSL4-) 108 Or closing of valves:

LVP-NYV-0 107.

l-Vl1'-YV-0 108

Cannot isolate both HEPA filter
trains at thle samne timre

L\NP-l-EPA-0000 I A. 1.VP-PI)l-00( 11. High-high- differential preSStiIe See (71

LVP-HEPA-00002A. l.VP-PDI-00 12 alarmn LVI13 0l1003. [)5 D)7

L\'P-FEPA-00003)A L________ V______ 1______________ V 01003 . E3 G 7

INP-P[)SI-H-001 1. 1--igh-high differential pressure

L\VP-Pf)SHH-00 12 trip closes valves:

LV\P-NV-0 105.

l-VP-NYV-0 106

LVP-l IEPA-0000 I B. L-VP-PIAl-0007. High-high differential pressure See CDI

LVIP-l IlA-00002B3. L\VP-P[)I-0008 alarmn LVP 0 01003. G4 G6
1V 0 10 03. C74 EL8

[AT-P[)SH-H-0007. -ighg differential presr

I -VP-PDSIM-0008 trip closes valves:

L VP - Y\-0 10 7.

1,1)- Y V -0 10 8

Trip of mellctecd Upon Imfidffrnil pressure across 1-IL"PA tilters is on hold pending IS SI ree.
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24590-LAW-3ZD-LOP-OOOO1, Rev 0
LAW Primary Offgas (LOP) and Secondary Offgas/ Vessel Vent

(LVP) System Design Description

Table 4-6 Tr-ips, Alarmis and Interlocks for LVP Systemn

Properties
(Safety Setpoint/

Equipment No. Instrumnit No. Classification) Function Reference'

LVP-EXHR-00001IA LVP-YC-0023A Failuire of either exhauster: IA'P 0 1004. 1)5

LVP-FXH-R-O000 IlB. or

LVPT-EXUR-00001IC causes:

LVP-EXH-R-OOO0lA to start.

LxV'P-YC-0023B3 Loss of niormal power causes: LVP 0 1004. 1)5

LVP-EXUIR-000() I A to start and
remain running1( tor no less thani 2
hours

131

LVI)-EXI-IR-0000 113 LVl)-)YC-0020A Failure of either exhauster: LVP 0 1005. D5

1,\VP-EXHR-0000 I A. or

LVP-ENHR-OOO I C causes:

L.VP-EX-R-OOO I B to start.

LVP-YC(-0020B Loss of normal power causes LVI3 01005. D5
exhauster LViP-EXI-R-0000 1 B to
remaini ruIng111 for nio less than 2
hours.

1,VP-EXHR-000() I C -V P-YC-00 1 7A Failure of either exhauster: LVP 0 1006. 1)5
LVP-EXH-R-0000 I A, or

LVP-EX[HR-000() I B caulses:

LVP-LXI-IR-000() IC to start.

L Vl1)-)'(-00 I7 7B Loss oftnormal power causes 1.V1P 0 1006. D5
exhauster LVP-EXHR-0000 IC to
start anid remaini runnig for nio
less thanl 2 ho0urs.

LVP-SKID-0000 I LVP-PDAI]H-04() 1. H1ih-higoh differential pressure See CDI
LVP-PDA1-IH-0402' alarmn LNP 04001. E5 FS

LVP-PL)SI-IH--040 I. i-hi-gh differenitial pressure LVP 04002. F3 G3

L\VP-PDSI l1]-0402 trip openis \alve .VP-YV-0403.
and closes valv,,es L\P-YV-0407
& LV\P-NYV-0415

L\VP-"TAIHU-0404. Hig-h-high temperature alarmi See CDI

LV P-TAHHI-0434 LVP 04002. H7

A utomatic switch-over to the standby exhauister bN the PP.1 system1 upon01 tai lie of one of the othert eXhausters duiuc11- a loss
of normal lpo\\er is on hold pendinig I SM revie\\.
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24590-LAW-3ZD-LOP-OOOO1, Rev 0
LAW Primary Offgas (LOP) and Secondary Offgas/ Vessel Vent

(LVP) System Design Description

TFable 4-6 Trips, Alarmis and Interlocks for LVP System

Properties
(Safety Setpoiiit/

Eqipment No. Instrument No. Classification) Function Refereiice&
LVP-TSl]1-0404, Highl-highi temiperature trip opens LVP 04002. E3 G3

INP-TSI-l-0414 vralve LV-V00.and closes IA'P 04001. [5E
N, alv e s

L\VP-Y'V-0407 & 1-\P-YN'-0415

LVP-A[)AI-I-- Ilio-hig1(h differential CO, See ('1)
0405A conlcenitratilon alarmn based onw LVP 04002. A4 A6

LVP-ADAI,\ IH-- IVP-AT-0405. & [VP 04002. El (G3
0405B LVP-AT-0424, or 1iVP 0400 1. [ 5

LVP-Ail-0406. &

LV P-ATl-0425

L\'P-AI)SHI]- Hkz'h-hi~fl differenitial CO,.
0405 A conicenitrationi trip openis valve

INP-ADSHI-1- LVP-YV-040'3. anid closes valves

0405 B LVl"-)YV-0407 &
LVP-Y"V-041 5

LVP-AI)B R-0000 I A LVP-LI1-04 14 Higoh-high level alarmi See CDI
LVP 04003. G15

LVP-TI-04 10 High bed temrperature alarm See CDI

LVP-TI-0411I High bed temiperature1- alar LVP 04003, G16 G7

IVP-TI-041 2 High bed temiperature alarmi

LVP-TI-041 1 Hig-h bed temperature alarmi

1,VP-.ADB R-0000lI B LVP-L I-OW2 1]igh-i~h level alarmi See ('Dl
LVP 04003. F)5

LV'P-TI-041 I NoHig bed temrperature alarmi See (ThI

L-VP-TI-0419 High bed temrperature alarmi LVP 04003). D)6 1)7

LVP-TI-0420 High bed temrperatuire alarmi

LVP-TI-042 I High bed temrperature alarmi

[LVP-SKII)-(0002 LV1,'[-PDA-HH-0502. Highl-high differenitial pressure See CDI

LVP-PDAI-IH-0504 alarm LVl1) 0 50 02. ( G3 [3

LNVT-PDI)SH-0502. 1-ugh-high differential pressure E7

LVP-P[)SlHH-0504 trip: [VP 05001. [6 C3

Openis valve LVP-YV-001I. anid
closes valves:

LVPT-YV1-0528 &

L\'P-YV-053w8

I-T -Ot)56 I o\v Ilow alarmn See ('D)l
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24590-LAW-3ZD-LOP-OOOO1, Rev 0
LAW Primary Offgas (LOP) and Secondary Offgas/ Vessel Vent

(LVP) System Design Description

TFable 4-6 Trips, Alarmns amid Interlocks for LNP Systemn

Properties
(Safety Setpoiiit/

Equipment No. Instrumnit No. Classification) Function Reference'

LVP-TI-0507 High temperature alarmi See CDI

IA7P 05002. E5

LVP-1I-0508 High temrperature alarmi See ('1)
LVP 05002. 126

LVP-TAHH-0509 High temrperature alarmi See (DI[

LVPTSH-009High temiperatUre trip de- LVfP 05002. F7 E7
energizes heater LV\,P-HTR-
00002

LVP-TI-05 I I High temrperature alarmn See CDI

LVP-TSHI 1-05 11 High temrperatuire trip de- See C[)l
enier-izes heater LV-IR AP 05002. 1:8
00002

LVP-TI'-05 13 Hiugh temperature alarmi See ('1)1
LVP 05002. C8

LVP-1TI-05 I17 High temrperature alarmi See C[)I
[NP 05002, C7

[.VP-TI-05 19 High temrperature alarmn See CDI
LVP 050021 C6

LVP-TSHIH-05 19 High temperature trip: Turns otf See (1)1
Heater L-1]-TR-00002. and LVP 05002. ('6
Opens valve L\'P-Y'V-56() LV1P 0500 1, F7

LIlP-Tl-05 19 Low temrperature alarmi See CDI

LVP-TI-05 19 Low temrperature trip: Closes I VP 0500?2 ('6
v.alve LVP-YV\,-0528 LVP 05001. [6

LVP-AI-0521) High armmoniia conicenitrationi See (1)1
alarml LV1P 05002. B4

l-VP-Tl-052-4 High temrperature alarmi See ('1
LVP 05002. (4

LVP-TAIIH-0554 H~igh-high temrperatUre alarmi See ('1)1

LVP-TSHH-0554 High-high temrperatUre trip: de- LVIP 050021 .1)4

energizes heater 1,LVP-HTR- 1F7
00002

LVP-SK ID-00003 LvP-FI-029 High ammrionila flo\\ See C[)

LAP 0500 1. (is
LVP-UI-05 19 H(igh air flow alarm See CDI

L VP 05 0 01. 1D3

INP-[l-0539 L~ow air fowN alarmi See CIl

IA'P-FSLl--053)9 Low air Jhow trip: (Closes xal'c I, VP~ 0500 1 . 1)31F7
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24590-LAW-3ZD-LOP-OOOO1, Rev 0
LAW Primary Offgas (LOP) and Secondary Offgas/ Vessel Vent

(LVP) System Design Description

'Fable 4-6 Trips, Alarms and Interlocks for LVP System

Properties
(Safety Setpoiiit/

-Equipment No. Inistrumuent No. Classification) Function Reference 5

EVP-FALL-054() Lo\w-o% air tlowv alarmi- See CIl

lAVP-VA,,LE-054l L-VP 0500 1. D) El

LVP/-FALL-054() Low-lovw air flov" trip closes L-VP 05001. ("1 F6

tVP-FSLL-054l valves lV7P-YV-0528 & -0538

LVP-SCB-0000 I LVP-PD.AI 111-0047. Hig1h-high differential pressure See ('1)

L\P1-PL)AHH-0094 alarm 1,VP~ 02 0 01 CiG6 G 7

LVP-PDSHH-0047. Iligh-high differential pressure D

L.VP-PDSI IH-0094 trip stops purrips LVP-PMP- IN 0P2002. 1[6
00003A/B. closes valve [-VP-
YV-020) 1, arid opens valve I VP-
YV-0097

LVP-LI1-0090 Hig-h level alarmi See CDI
I VP 02002,D[4

LVP-TIK-000() I LVP-11-0051B 1i~-hhih level alari See CDI

L\VP-LSI 111-005513 11-gh-high level trip closes valve LVP 02003. F?7 (17

LVP-[)V-0065

1,v'P-1EI-0055 L-ow-low level alarm See CDI

1,VT-LSLL--0055 Lo\,N-lowA level trip Stops PUMPS LVP 02003). l 7
LVP-PNIP-00002AB & LVP 02004, D6 ['6
LVP-PMJP--00003.A B LVP 02005. E6 Gi6

Recover\ actions required on detection ot faults and process upsets Ini the IVP system are described in the

following subsectionls.

4.2 Operations

R ES ER V E

4.3 Testingy and Maintenance

R ESER VEl)

4.4 Supplemental Information

RESE-RVEDI
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24590-LAW-3ZD-LOP-OOO1,, Rev 0
LAW Primary Offgas (LOP) and Secondary Offgas/Vessel Vent

(LVP) System Design Description

5 Sources, Bases, and Other References

5.1 Source / Basis References

Document Number Rev Title Text Reference

24590-WTP-DB-ENG-0 1-00 1 31 Basis of Design BOD

24590-WTP-RPT-OP- 1 -00 1 6 Operations Requirements Document ORD

24590-WTP-PSAR-ESH-0 1-002-03 5L Preliminary Documented Safety Analysis to Support LAW PDSA
Construction Authorization; LAW WFacility Specific
Info rmatio n

245 90-WTP-SRD-ESH-0 1-00 1-02 007F Safety Requirements Document, Volume II SRD

DE-AC27-0 1 RV 14136 M345 DOE/BNI WTP Contract Mod No. 304, Section C - WTP Contract
Statement of Work

5.2 Other References

Document Number Rev Title

24590-LA W-3ZD-20-00002 000 LAW WFacility Design Description

24590-LA W-M6C-ARV-0000 1 001 AR VSystem Sizing Calculation for LAB and LAW

24590-LA W-M6C-CH W-00001 000 LA W Facility Chilled Water System Distribution Pipe Sizing

24590-LA W-M6C-I SA-0000 1 001 LA Wlnstrument Service Air System Sizing

24590-LA W-M6C-LPS-0000 1 000 Line Sizing and Des uperheater Rating Calculation for Low Pressure
Steam

24590-LAW-M6C-SCW-00001 000 Line Sizing and System Requirement Calculationfor LA WSteam
Condensate Water System

24590-LAW-N I D-LOP-0000 1 004 LOP-SCB-0000] and LOP-SCB-00002 -LA W- - Melter]I and Melter 2
Submerged Bed Scrubbers (SBS)

245 90-LAW-N I D-LOP-00002 004 LOP- VSL-00001 and LOP- VSL -00002 -LA W- Melter]I and Melter 2 SBS
Condensate Vessel

24590-LA W-N ID-LOP-00003 003 LOP- WESP-00001 and LOP- WESP-00002 LA W- Melter 1 and Melter 2
Wet Electrostatic Precipitator WESP

24590-LA W-NID-LOP-00004 001 Corrosion Evaluation - LOP-Offgas Piping (Downstream of Film Cooler
to SBS Entry)

24590-LAW-NI D-LOP-00006 001 LOP-PAIP-00001 and 2 and 4 and 5 LA W -Melter 1 and 2 SBS
Condensate Purge Pumps

24590-LAW-N I D-LOP-00007 001 LOP-PMP-00003A-B & LOP-PMP-00006A-B Melter]I & 2 SBS Water
Purge Pump -Primary & Standby

24590-LA W-N ID-LOP-POOOI1 001 LOP-SCB-00001 & LOP-SCB-00002 (LAW) Melter]I and Melter 2
_______________________ _____Submerged Bed Scrubbers (SBS)

24590-LA W-N ID-LOP-P0002 001 LOP- VSL-00001 & LOP- VSL-00002 (LAW) Melter]I & Melter 2 SBS
Condensate Vessel

24590-LAW-N I D-LOP-P0003 000 L OP- WESP-00001 & LOP- WESP-00002 (LA W) Melter]I and Melter 2
Wet Electrostatic Precipitator (WESP)
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24590-LAW-3ZD-LOP-OOOO1, Rev 0
LAW Primary Offgas (LOP) and Secondary Offgas/Vessel Vent

(LVP) System Design Description

Document Number RevTil

24590-LAW-N I D-LOP-P0004 000 Plant Item Material Selection Data Sheet

24590-LA W-N ID-LVP-0000 1 007 L VP-SCB-00001 (LA W) - LA W Melter Offgas Caustic Scrubber -

24590-LA W-N ID-L VP-00002 003 L VP- TK-00001 LA W- Caustic Collection Tank

24590-LAW-N I D-LVP-00003 004 L VP-EXHR-00001B/C (LAW) Melter Offgas Exhauster

24590-LAW-N I D-LVP-00004 003 L VP-ADBR-00001A/B (LAW) Activated Carbon Bed Adsorber

24590-LA W-NID-L VP-00005 003 L VP-HX-00001 - Catalytic Oxidizer Heat Recovery Exchanger

245 90-LAW-N I D-LVP-00006 003 L VP-HTR- 00002 - Catalytic Oxidizer Electric Heater

24590-LAW-Ni D-LVP-00007 004 LVP-SCO-00001 - Thermal Catalytic Oxidizer

245 90-LAW-N I D-LVP-0000 8 003 LVP-SCR-00001 - NOX Selective Catalytic Reducer

24590-LA W-N1ID-LVP-00009 002 LVP-HTR-OOOOJA&B & LVP-HTR-00003A/B (LAW) - Melters Offgas
HEPA Preheater

24590-LAW-N1ID-LVP-P0002 000 LVP-TK-00001 (LAW)

24590-LA W-RPT-ENG-02-001 003 WDOH Code Compliance Matrix for LAW WHVA C Systems

24590-LAW-UOD-W I6T-0000 1 002 LAW Room Environment Data Sheet

24590-WTP-3DP-GO4B-00004 5 Technical Requirements Management

24590-WTP-3DP-GO4B3-00046 31 Engineering Drawings

24590-WTP-3DP-GO4T-00901 26 Design Change Control

24590-WTP-3DP-GO4B3-00092 0 System Verification

24590-WTP-GPP-SIND-068 4B3 Heat and Cold Stress Prevention

24590-WTP-M6C-DOW-00001 000 WDOH Domestic Water Dynamic Flow Analysis

24590-WTP-RPT-HV-02-00 1 2 WTP Cost Benefit Analysis for C2 and C3 HVAC Systems

CCN 026829 NA Federal Acquisition Regulation 52.243- 7 Notification of Changes
(Apr 1984)

CCN 028405 NA Operations and Maintenance Area Temperature Control Design Change

CCN 033590 NA HVA C BOD - 1 00 fpm Containment Velocity

CCN 116112 NA Ventilation Exhaust Stack Design Data (Augmented)

5.3 System Design Documents

Document NumberTil

P&IDs

24590-LA W-M6-LOP-0000 100 1 P&ID - LA W LA W PRIMAR Y OFFGAS PR OCESS SYSTEM MEL TER 1 L OP-

24590-LA W-M6-LOP-0000 1002 P&ID - LA W LA W PRJMAR Y OFFGAS PR OCESS SYSTEM MEL TER 1 L OP-
VSL -00001

24590-LA W-M6-LOP-0000 1003 P&ID - LA W LA W PRIMAR Y OFFGAS PROCESS SYSTEM MEL TER 1 LOP-
BULGE-00001

24590-LA W-M6-LOP-0000 1004 P&ID - LA W LA W PRIMAR Y OFFGAS PROCESS SYSTEM MEL TER 1 LOP-
WESP-00001
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24590-LAW-3ZD-LOP-OOOO1, Rev 0
LAW Primary Offgas (LOP) and Secondary Offgas/Vessel Vent

(LVP) System Design Description

Document Number Title

24590-LA W-M6-LOP-0000 1005 P&ID - LA W LA W PRIMAR Y OFFGAS PROCESS SYSTEM MEL TER 1 FILM
COOLER OFFGAS

24590-LA W-M6-LOP-0000 1006 P&ID - LA W LA W PRIMAR Y OFFGAS PROCESS SYSTEM MEL TER 1 L OP-
PMP-00003A/B

24590-LAW-M6-LOP-0000200 1 P&ID - LA W LA W PRIMAR Y OFFGAS PROCESS SYSTEM MEL TER 2 L OP-
SCB-00002

24590-LA W-M6-LOP-00002002 P&ID - LA W LA W PRIMAR Y OFFGAS PROCESS SYSTEM MEL TER 2 LOP-
VSL-00002

24590-LAW-M6-LOP-00002003 P&ID- LA W LA W PRIMAR Y OFFGAS PROCESS SYSTEM MEL TER 2 LOP-
BULGE-00002

24590-LAW-M6-LOP-00002004 P&ID - LA W LA W PRIMAR Y OFFGAS PROCESS SYSTEM MEL TER 2 L OP-
WESP-00002

24590-LAW-M6-LOP-00002005 P&ID - LA WLA WPRIMAR Y OFFGAS PROCESS SYSTEM MEL TER 2 FILM
COOLER OFFGAS

24590-LAW-M6-LOP-00002006 P&ID - LAWLA WPRIMARY OFFGASPROCESS SYSTEMMELTER 2 LOP-
PMP-00006A/B

245 90-LA W-M6-LOP-0000400 1 P&ID - LA WLA WPRIMARY OFFGAS PROCESS SYSTEM MELTER 1 LOP-
FCLR-00002

24590-LAW-M6-LOP-00004002 P&ID - LAWLA WPRIMARY OFFGAS PROCESS SYSTEM MELTER]I LOP-
FCLR-00001

24590-LA W-M6-LOP-0000500 I P&ID - LA WLA WPRIMARY OFFGAS PROCESS SYSTEM MELTER 2 LOP-
FCLR-00004

24590-LAW-M6-LOP-00005002 P&ID - LA WLA WPRIMARY OFFGAS PROCESS SYSTEM MELTER 2 LOP-
FCLR-00003

24590-LA W-M6-L VP-0000 100 1 P&ID-LA W - LA W SECONDARY OFFGAS/ VESSEL VENT PROCESS
SYSTEM COMBINED HEADER

24590-LA W-M6-L VP-0000 1002 P&ID-LA W - LA W SECONDAR Y OFFGAS! VESSEL VENT PR OCESS
SYSTEM HEPA PREHEA TERS

24590-LA W-M6-L VP-0000 1003 P&ID-LA W - LAW SECONDARY OFFGAS/ VESSEL VENT PROCESS
SYSTEM HEPA FILTERS

245 90-LA W-M6-L VP-0000 1004 P&ID-LA W - LA W SECONDARY OFFGAS/ VESSEL VENTPROCESS
SYSTEM OFFGAS EXHA USTERS L VP-EXHR-OOOOJA

24590-LA W-M6-L VP-0000 1005 P&ID-LA W - LA W SECONDAR Y OFFGAS/ VESSEL VENT PR OCESS
SYSTEM OFEGAS EXHA USTERS L VP-EXHR-OOOOJB

24590-LA W-M6-L VP-0000 1006 P&ID-LA W - LAW SECONDARY OFFGAS/VESSEL VENT PROCESS
SYSTEM OFFGAS EXHAUSTERS LVP-EXHR-OOOO]C

24590-LA W-M6-L VP-0000200 I P&ID-LA W - LA W SECONDAR Y OFFGAS/ VESSEL VENT PROCESS
SYSTEM CA US TIC SCRUBBER BYPASS

24590-LA W-M6-L VP-00002002 P&ID-LA W - LAW SECONDARY OFFGAS/ VESSEL VENT PROCESS
SYSTEM CA US TIC SCRUBBER LVP-SCB-00001

24590-LAW-M6-LVP-00002003 P&ID-LA W - LA W SECONDARY OFEGAS/VESSEL VENT PROCESS
SYSTEM CA USTIC COLLECTION TANK L VP- TK-00001

24590-LA W-M6-L VP-00002004 P&ID-LA W - LA W SECONDARY OFFGAS/VESSEL VENTPROCESS
SYSTEM SCRUBBER RECIRCULA TION LOOP L VP-PMP-00003A/3B
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LAW Primary Offgas (LOP) and Secondary Offgas/Vessel Vent

(LVP) System Design Description

Document Number Title

24590-LAW-M6-LVP-00002005 P&ID-LA W - LA W SECONDAR Y OFFGAS/VESSEL VENT PR OCESS
SYSTEM TRANSFER PUMPS L VP-PMP-00002A/B

24590-LA W-M6-L VP-00002006 P&ID - LA W - LA W SECONDAR Y OFFGAS/VESSEL VENT PROCESS
SYSTEM STACK DISCHARGE MONITORING SYSTEM

24590-LA W-M6-L VP-00002007 P&ID - LA W LA W SECONDAR Y OFFGAS VESSEL VENT PROCESS
SYSTEM STACK DISCHARGE MONITORING SYSTEM

24590-LA W-M6-L VP-0000300 I P&ID - LA W - LA W SECONDAR Y OFFGAS/VESSEL VENT PR OCESS
SYSTEM EQUIPMENT VENTS

24590-LA W-M6-L VP-0000400 1 P&ID - LA W - LA W SECONDAR Y OFFGAS/VESSEL VENT PROCESS
S YSTEM MER CUR YMITIGA HION EQ UIPMENT B YPA SS

24590-LA W-M6-L VP-00004002 P&ID - LA W - LA W SECONDARY OFFGAS/VESSEL VENT PROCESS
S YSTEM MER CUR YMITIGA TION EQ UIPMENT L VP-SKD-OOO001

24590'LA W-M6-L VP-00004003 P&ID - LA W - LA W SECONDAR Y OFFGAS/VESSEL VENT PR OCESS
S YS TEM MER CUR YMITIGA TION E QUIPMENT L VP-A DBR -OO l 01A/1B

24590-LA W-M6-L VP-0000500 1 P&1D-LA W - LAW SECONDARY OFFGAS/ VESSEL VENT PROCESS
SYSTEM AMMONIA DILUTION SKID

24590-LA W-M6-L VP-00005002 P&ID - LA W - LA W SECONDARY OFEGAS/VESSEL VENT PROCESS
SYSTEM SCO/SCR SKID

24590LAW-MC-LOP00005LA W WET ELECTROSTA TIC PRECIPITA TORS (WESP) OPERA TING
2459-LA -MKCLOP-0005CONDITIONS AND PROCESS DESIGN REQUIREMENTS

24590LAW-6C-LP-0008 OVERPRESSURE PRO TECTION E VAL UATION OF THE LA W PRIMAR Y
2459-LA -M6CLOP-0008OFF-GAS (LOP) SYSTEM

24590-LA W-M6C-LOP-00004 LINE SIZING FOR FILM COOLERS

24590-LAW-M6C-LOP-00006 O VERFLO WSIZING FOR SCR UBBERS LOP-SCB-00001J&2

2459-LAWM6C-OP-0007LA W FILM COOLER EMERGENCY AIR IN-BLEED LINE PRESSURE

2459-LAW-MC-LP-0007DROP

24590-LA W-M6C-RLD-00006 SBS CONDENSA TE COLLECTION VESSEL SIZING (RLD- VSL- 00005)

24590-LAW-M6C-LOP-0000 0 OVERFLO WDRAIN LINE SIZING FOR LOP-SCB-00001 & LOP-S CB-00002

24590LAW-EQR-EG- 120089 WEIGHT /SEISMIC / NOZZLE L OAD / LIFTING CAL CULA HIONS, J2625,

2450-L W-SQRENG12-089 SUBMER GED BED SCR UBBER FL UE OR OFF- GAS LA W

2450-Q-PO-MKS-0001 - 1 03 A SME CODE - S UBMER GED BED SCR UBBER, FL UE OR OFF- GA S LA W
2450-L-PA-KAS000 10103 VESSEL S WITH INTERNA L COIL S A ND EXTERNA L HALIF PIPE JA CKE T

2450-L-PA-KAS000 1-01 -16 SUBMERGED BED SCRUBBER FLUE OR OFF-GAS LA W, WEIGHT/
2459-QLPOA-KAS00001-0-16 SEISMIC / NOZZLE LOAD / LIFTING CALCULATIONS

2459-QLPOAMKAS0001-0-7 S UBMER GED BED SCR UBBER FL UE OR OFF- GA S LA W, WEIGHT!
2459-QLPOA-KAS00001-0-17 SEISMIC / NOZZLE LOAD /LIFTING CALCULATIONS

2450-Q-PO-MKS-0001 - 1 18 SUBMER GED BED SCR UBBER FL UE OR OFF- GA S LA W, WEIGHT!
24590-L-PA-MAS-0001-0-18 SEISMIC / NOZZLE LOAD / LIFTING CALCULATIONS

24590-QL-POB-MVAO-00002-03-01 CODE DESIGN FOR MEL TER 1 SBS CONDENSA TE VESSEL

24590-QL-POB-MVAO-00002-03-02 CODE DESIGN FOR MEL TER 2 SBS CONDENSA TE VESSEL

2450-C-PO-MEO-000 -0-0037CA L CULA TION - CA L CULA TIONS FOR SR 6AA MGS- 21 HEA T

2450-C-PA-MPO-001-0-0037 EXCHANGER - LA WSBS CHILLED WA TER HEA TEXCHANGER
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24590-LAW-3ZD-LOP-OOOO1, Rev 0
LAW Primary Offgas (LOP) and Secondary Offgas/Vessel Vent

(LVP) System Design Description

Document Number Title

24590-CM-POA-MVAO-00007-0 1-02 LA W SBS CONDENSA TE RECEIPT VESSEL TLP- VSL-00009A B

2459-CMPOAMVAO0007-0-06 FINITE ELEMENT ANALYSIS OF VARIOUS NOZZLES ON LAW SBS
245 0-C-PO-M A0-000-0 -06 CONDENSATE RECEIPT VESSEL

2459-QLPOBMVAO0002-0-09 NOZZLE EXTERNAL LOADING FOR MEL TER 1 SBS CONDENSA TE
2459-QLPOBMVAO0002-0-09 VESSEL

2459-QLPOB-VAO0000-031 0 NOZZLE EXTERNAL LOADING FOR MEL TER 2 SBS CONDENSATE
2459-QLPOB-VAO0000-031 0 VESSEL

24590-LA W-M6C-RLD-000 15 RLD-VSL-00004 OVERFLOW SIZING

24590-QL-POA-MKEO-0000 1 -07-01 LA W-2 WESP PRESSURE VESSEL DESIGN CAL CULA TIONS

24590-QL-POA-MKEO-0000 1 -07-02 LA W-1I WESP PRESSURE VESSEL DESIGN CALCULATIONS

24590-QL-POA-MKEO-0000 1 -07-03 LA W WESP PRESSURE VESSEL SKIR T DESIGN CAL CULA TIONS

2459-LAWESQ-ENG 12-090 LA W-2 WESP PRESSURE VESSEL DESIGN CAL CULA TIONS LA W- WESP

2459-LA -ESQ-ENG 12-090 PRESSURE VESSEL SKIRT DESIGN CALCULATIONS

2459-LAWESQ-ENG 12-091 DOE 1020-CRPT 08-0406 REVIEW:- LA W-] WESP PRESSURE VESSEL
2459-LAW-EQR-NG-12-091 DESIGN CAL CULA TION

24590-LA W-ESQR-ENG-1 2-0092 LA W- WESP PRESSURE VESSEL SKIRT DESIGN CALCULA TIONS

2459-LAWU3C-PJ-0002PFD CALCULA TION FOR LA W WET ELECTROSTA TIC PRECIPITA TOR

2459-LA -U3CPPJ-0002HIGH LEVEL INTERLOCKS

24590-QL-POA-MKEO-0000 1 -13-01 DESIGN AND ANAL YSIS REPORT - DMP-4145-LA W-DDR-001

24590-LA W-M6C-L VP-00003 PIPE SIZES FOR LA W LVP SYSTEMS

24590-LA W-M6C-L VP-00004 OFFGAS PIPE AND EXHA USTER SIZING FOR LOP AND L VP SYSTEMS

24590LAW-MC-LVP00006CODE CASE UG-140 0OVERPRESSURE PROTECTION EVAL UATION OF

2459-LAW-MC-L P-0006THE LA W SECONDAR Y OFF-GAS (L VP) SYSTEMS

2459-LAWM6C-VP-0008SET PRESSURE AND SPECIFICA TIONS OF R UPTURE DISK PSE-0 148

2459-LAW-MC-L P-0008FOR THE L VP OFF-GAS SYSTEM

2459-LAWMEC-VP-0003DESIGN PRESSURE AND DESIGN TEMPERA TURE CALCULA HION FOR

2459-LAW-MC-L P-0003L VP SYSTEM

24590-QL-POA-MKHO-0000 1-18-00004 STRUCTURAL ANALYSIS OF FLANDERS/CSC L VP HEPA FILTER UNIT

24590-QL-POA-MKHO-0000 1-18-00005 STRUCTURAL ANALYSIS OF FLANDERS/CSC L VP HEPA FILTER UNIT

24590-RMCD-02782 STRUCTURAL ANALYSIS OF FLANDERS/CSC L VP HEPA FILTER UNIT

24590-RMCD-02877 STRUCTURAL ANALYSIS OF FLANDERS/CSC L VP HEPA FILTER UNIT

2459-CDPOCMBT-0007-2-0001MASS AND ENERGY BALANCE FOR LA W TCO UNIT & AMMONIA/AIR

2459-CDPOCMBT-0007-0-000 1DIL UTION SKID

24590-QL-POA-MKAS-00003-06-00001 LA W MEL TER OFFGAS CA USTIC SCR UBBER PROCESS

24590-QL-POA-MKAS-00003-07-00005 REPOR T - LA W CA US TIC SCR UBBER A SME CODE CAL CULA TION

245 90-LA W-M VC-LVP-0000 ISIZING CALCULATION FOR CAUSTIC COLLECTION TANK L VP- TK-
00001

CALC-W-375LV-PR00022 S YS TEM 2 34 LA W VESSEL VENTILA TION CA L CULA TION
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24590-LAW-3ZD-LOP-OOOO1, Rev 0
LAW Primary Offgas (LOP) and Secondary Offgas/Vessel Vent (LVP) System Design Description

Appendix A Test Objectives, Conditions, and Acceptance Criteria

NOTE: The testing activities included in this appendix are limited to those identified as needing to be performed by Startup or Commissioning to support the verification of requirements in Section 3. This appendix does not restrict Startup or
Commissioning from performing other routine system functional testing or grooming.

Requirement Acceptance Criteria
(para #) Plan (including SSCs) (TAC or GTC)** Notes/Comments Test Conditions

3.4.2.4 Combined LAW vitrification system test to verify the system NO, emissions comply (TAC) Air permit. Offgas system operational. Melters
with WTP Dangerous Waste Permit requirements. NO, emissions below limits. Specific test processing simulated waste.

acceptance criteria will be listed in the
Environmental Demonstration Test (EDT).
Documentation for the EDT plan is not issued at
the time of this revision of this SDD.

3.4.2.5 Combined LAW vitrification system test to verify the system PM and PMl10 (TAC) Air permit Offgas system operational. Melters
emissions comply with WTP Dangerous Waste Permit requirements. PM and PMIO emissions below limits, Specific processing simulated waste.

test acceptance criteria will be listed in the
Environmental Demonstration Test (EDT).
Documentation for the EDT plan is not issued at
the time of this revision of this SDD.

3.4.2.6 Combined LAW vitrification system test to verify the system Particulate Matter (TAC) Air permit Offgas system operational. Melters
emissions comply with WTP Dangerous Waste Permit requirements. Particular Matter emissions below limits. Specific processing simulated waste.

test acceptance criteria will be listed in the
Environmental Demonstration Test (EDT).
Documentation for the EDT plan is not issued at
the time of this revision of this SDD.

3.4.2.7 Combined LAW vitrification system test to verify the system Hydrochloric Acid and (TAC) Air permit Offgas system operational. Melters
chlorine gas emissions comply with WTP Dangerous Waste Permit requirements. Hydrochloric acid and chlorine gas emissions processing simulated waste.

below limits. Specific test acceptance criteria will
be listed in the Environmental Demonstration Test
(EDT). Documentation for the EDT plan is not
issued at the time of this revision of this SDD.

3.4.2.8 Combined LAW vitrification system test to verify the system Dioxin and Furin (TAC) Air permit Offgas system operational. Melters
emissions comply with WTP Dangerous Waste Permit requirements. Dioxin and Furan TEQ emissions below limits, processing simulated waste.

Specific test acceptance criteria will be listed in
the Environmental Demonstration Test (EDT).
Documentation for the EDT plan is not issued at
the time of this revision of this SDD.

3.4.2.9 Combined LAW vitrification system test to verify the system Mercury emissions (TAC) Air permit Offgas system operational. Melters
comply with WTP Dangerous Waste Permit requirements. Mercury emissions below limits. Specific test processing simulated waste.

acceptance criteria will be listed in the
Environmental Demonstration Test (EDT).
Documentation for the EDT plan is not issued at
the time of this revision of this SDD.

3.4.2,10 Combined LAW vitrification system test to verify the system Lead and Cadmium (TAC) Air permit Offgas system operational. Melters
emissions comply with WTP Dangerous Waste Permit requirements. Lead and Cadmium emissions below limits, processing simulated waste.

Specific test acceptance criteria will be listed in
the Environmental Demonstration Test (EDT).
Documentation for the EDT plan is not issued at
the time of this revision of this SDD. __________________
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24590-LAW-3ZD-LOP-OOOO1, Rev 0
LAW Primary Offgas (LOP) and Secondary Offgas/Vessel Vent (LVP) System Design Description

Requirement Acceptance Criteria
(para #) Plan (including SSCs) (TAC or GTC)** Notes/Comments Test Conditions

3.4.2.11 Combined LAW vitrification system test to verify the system Arsenic, Beryllium, (TAC) Air permit Offgas system operational. Melters
and Chromium emissions comply with WTP Dangerous Waste Permit requirements. Arsenic, beryllium, and chromium emissions processing simulated waste.

below limits. Specific test acceptance criteria will
be listed in the Environmental Demonstration Test
(EDT). Documentation for the EDT plan is not
issued at the time of this revision of this SDD.

3.4.2.12 Combined LAW vitrification system test to verify the system emissions comply with (TAC) Air permit Offgas system operational. Melters
WTP Dangerous Waste Permit requirements. Carbon monoxide emissions to be Carbon Monoxide emissions below limits, processing simulated waste.
measured and recorded by a continuous monitoring system over an hourly rolling Specific test acceptance criteria will be listed in
average, the Environmental Demonstration Test (EDT).

Documentation for the EDT plan is not issued at
the time of this revision of this SDD.

3.4.2.13 Combined LAW vitrification system test to verify the system emissions comply with (TAC) Air permit Offgas system operational. Melters
WTP Dangerous Waste Permit requirements. Hydrocarbon emissions to be Hydrocarbon emissions below limits. Specific test processing simulated waste.
measured and recorded by a continuous monitoring system over an hourly rolling acceptance criteria will be listed in the
average. Environmental Demonstration Test (EDT).

Documentation for the EDT plan is not issued at
the time of this revision of this SDD.

3.4.2.14 Combined LAW vitrification system test to verify the system emissions comply with (TAC) Air permit Offgas system operational. Melters
WTP Dangerous Waste Permit requirements. Organic emissions to be calculated in Achieve destruction and removal efficiency processing simulated waste.
accordance with the formula in the WTP Dangerous Waste Permit. (DRE) of 99.99 % for the principal organic

dangerous constituents. Specific test acceptance
criteria will be listed in the Environmental
Demonstration Test (EDT). Documentation for
the EDT plan is not issued at the time of this
revision of this SDD._________________

3.6.2.1 Test to verify HEPA preheaters are capable of producing a minimum temperature (TAC)
increase of 10 C. Offgas temperature downstream of HEPA
CTNs preheaters (LVP-HTR-00001I A/B, VLP-HTR-
LVP-TT-000 I 00003A/B) increases by a minimum of 10 C.
LVP-TT-0005
LVP-TT-0 136
LVP-TT-0 137
LVP-YC-0 138A
LVP-YC-0 138B
LVP-YC-0 154A
LVP-YC-0 1 54B
LVP-YC-01I54C
LVP-YC-01 54D
LVP-YC-01I54E
LVP-YC-01I54F _______________
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24590-LAW-3ZD-LOP-OOOO1, Rev 0
LAW Primary Offgas (LOP) and Secondary Offgas/ Vessel Vent (LVP) System Design Description

Requirement Acceptance Criteria
(para #) Plan (including SSCs) (TAC or GTC)** Notes/Comments Test Conditions

3.7.2.1 Test to verify mercury mitigation skid is capable of detecting high differential CO or (TAC) ISA, PCJ, PPJ systems.
CO2 concentrations across the skid (indicating a fire) and closing the isolation valves Upon receipt of high differential CO or CO2
within a maximum allowable time of 170 seconds. signal, the bypass opens and the carbon bed inlet
CTNs valves close in 170 seconds or less.
LVP-AT-0405
LVP-AT-0406
LVP-AT-0424
LVP-AT-0425
LVP-YV-0403
LVP-YV-0407
LVP-YV-041 5
LVP-YV-0449
LVP-YV-0450

3.7.2.3 Test to verify in-leakage to the isolated carbon adsorbers is less than 152 lb/hr. (TAC)
In-leakage flow rate to the isolated carbon
adsorbers is no greater than 152 lb/hr.

3.8.2.3 Test to verify the system can maintain sufficient motive force to pull offgas from the (TAC) Table 4A-2 of the PDSA allows for other SS Begin the test under all normal melter
melter plena with a single exhauster operating. Each exhauster runs individually for 2 hours system reconfigurations as necessary to support operating conditions with both melters

Begin the test with two exhausters running and both melters having a simulated cold without either melter plenum pressure exceeding the maintenance of the depression in the melter receiving simulated melter feed.
cap. the setpoint (TBD) on the melter plenum high- while the offgas system is running on only one

Shut off one of the two exhausters; while prohibiting the third exhauster from coming pressure safety interlock. exhauster.
on line. The 2 hour mission time ensures that the cold

Shut off feed to the melters, stop injection of air and DIW to the film coolers, open cap will be reduced sufficiently that any
isolation valves to the LOP standby gas lines, potential releases into the exhauster rooms will

Repeat the test for each of the three exhausters.bewlblothexsuetadr.

CT-EHR00s1 Refer to 24590-LAW-3ZD-LMP-0000 1, Low-
LVPEHROO0I AActivity Waste Melter Process System Design

LVP-EXHROOOOl B Description - System Design Description, for
LVP-EXHR-00001 C more information on the melter plenum high-
LMP-PDT/PDI- 1410/1411 pressure safety interlock.
LMP-PDT-PDI-241 0/2411

3.9.2.2.1 Test to verify interlock opens the valve on the in-bleed assembly upon detection of (TAC)
high temperature in the film cooler outlet. Whenever the sensor measures a temperature
CTNs: above a setpoint (TBD) at a film cooler, the PPJ
LOP-TFT-1 152 will open an air inlet valve to provide additional

LOP-YV- 1401 air cooling to that film cooler.

LOP-TT-l 153
LOP-YV- 1402
LOP-TT-2 152
LOP-YV-240i
LOP-TT-2 153
LOP-YV-2402 ______________
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24590-LAW-3ZD-LOP-OOOO1, Rev 0
LAW Primary Offgas (LOP) and Secondary Offgas/Vessel Vent (LVP) System Design Description

Requirement Acceptance Criteria

(pr )Pa icuigS~)(TAC or GTC)** Notes/Comments Test Conditions

3.9.2.2.2 Test to verify the interlock closes the demnineralized water flush valve upon detection (TAC)
of WESP high liquid level. On PPJ detection of high WESP liquid level
CTNs (TBD), the DIW flush valve to the WESP is

LOP-LT- 1059 closed by the PPJ.

LOP-YC- 1061
LOP-LT-2059
LOP-YC-2061I

3.9.2.2.3 Test to verify that upon detection of a high SBS level, the safety interlock shuts down (TAC) LOP-LT- 10 11 and LOP-LT-201 1 perform Air Pump power, liquid in SIBS, and PPJ
the SBS condensate purge pump, closes the DIW and PSA isolation valves to the Upon SBS high level signal through the PPJ, DIW Permit and safety functions. The indications are systems.
melter feed pumps, closes the DIW isolation valves to .the associated melter valve and PSA supply to melter feed pumps is displayed by the PCJ.
bulge, and closes DIW isolation valves to associated SBS condensate purge pump. terminated and the operating SBS condensate
CTNs purge pump is isolated. Shutting DIW and PSA supply to the melter feed
LOP-LT-101 Ipumps terminates feed to the melter.

LOP-YV- 1029 (melter I DIW to bulge)
LOP-YV- 148 (melter 1 DIW to bulge)
CT'Ns for purge pump priming lines TBD.
LFP-YV- 1207
LFP-YV- 1208
LOP-PMP-00003A
LOP-JY-1012
LOP-PMP-00003B
LOP-JY- 1069
LOP-LT-201 1
LOP-YV-2029 (melter 2 DIW to bulge)
LOP-YV-2 148 (melter 2 DIW to bulge)
CTNs for purge pump priming l ines TBD.
LFP-YV-2207
LFP-YV-2208
LOP-PMP-00006A
LOP-JY-20 12
LOP-PMP-00006B
LOP-JY-2069
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24590-LAW-3ZD-LOP-OOOO1, Rev 0
LAW Primary Offgas (LOP) and Secondary Offgas/Vessel Vent (LVP) System Design Description

Requirement Acceptance Criteria
(para #) Plan (including SSCs) (TAC or GTC)** Notes/Comments Test Conditions

3.9.2.2.4 Test to verify that upon detection of a low SBS level, the safety interlock shuts down (TAC) LOP-LT- 10 11 and LOP-LT-201 1 perform Air Pump power, liquid in SBS. and PPJ
the SBS condensate purge pump and closes the DIW and PSA isolation valves to the Upon SBS low level signal through the PP DIW Permit and safety functions. The indications are systems.
melter feed pumps. and PSA supply to melter feed pumps is displayed by the PCJ.
CTNs terminated and the operating SBS condensate
LOP-LT-101 1 purge pump is isolated. Shutting DIW and PSA supply to the melter feed

LFP-YV- 1207 pumps terminates feed to the melter.

LFP-YV- 1208
LOP-PMP-00003A
LOP-JY-l10l12
LOP-PMP-00003B
LOP-JY- 1069
LOP-LT-201 1
LFP-YV-2207
LFP-YV-2208
LOP-PMP-00006A
LOP-JY-201 2
LOP-PMP-00006B3
LOP-JY-2069

3.9.2.3.1 Test to verify the interlock isolates the non-safety and de-energizes the safety heating (TAC) PCJ and PPJ systems
elements, upon detection of a high outlet temperature (TBD) from thle pre-heaters. Upon detection high temperature downstream of
CTNs the pre-heaters (TBD) by the PPJ, non-Safety
LVP-TT-0 136 elements are isolated and Safety heating elements
LVP-TT-0 137 are de-energized.
LVP-HTR-0000 IA
LVP-HTR-00003A
LVP-YC-01 38A
LVP-YC-01 38B
LVP-HTR-0000 I B
LVP-HTR-00003B
LVP-YC-01 54A
LVP-YC-0 I 54B
LVP-YC-01 54C
LVP-YC-01 54D
LVP-YC-0 154E
LVP-YC-0 154F
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24590-LAW-3ZD-LOP-OOOO1, Rev0
LAW Primary Offgas (LOP) and Secondary Offgas/ Vessel Vent (LVP) System Design Description

Requirement Acceptance Criteria
(para #) Plan (including SSCs) (TAC or GTC)** Notes/Comments Test Conditions

3.9.2.3.2 Test to verify the interlock isolates the non-safety and energizes the safety heating (TAC) Downstream temperature is monitored by LVP- PCJ and PPJ systems.
elements, upon detection of a low differential temperature across the pre-heaters. Upon detection of a low differential temperature TE-0005 and TE-0 137. Isolation of non-ITS
CTNs across the pre-heaters (TBD) by the PPJ, power is elements is by LVP-JY-0138A and JY-01 38B.
LVP-TT-0001i isolated to the non-safety elements and the safety De-energizing is by LVP-JY-01 38C and JY-
LVP-TT-0005 elements are energized. Additional safety heating 0138D.

LVP-HTR-0000 IA elements are energized, as necessary, to achieve a

LVP-HTR-00003A minimum differential temperature.

LVP-YC-01 38A
LVP-YC-01 38B
LVP-HTR-0000 11B
LVP-HTR-00003B
LVP-YC-01 54A
LVP-YC-01I54B
LVP-YC-0 154C
LVP-YC-01 54D
LVP-YC-01 54E
LVP-YC-0 154F

3.9.2.3.3 Test to verify the interlock terminates feed to both melters upon detection of a high (TAC) LFP, PSW, ISA, PCJ and PPJ systems.
differential pressure across the HEPA filters in the offgas stream. Upon a high differential pressure signal
CTNs transmitted through the PPJ, LVP-YV-0 108, LFP
LVP-PDT-0083 -YV- 1207, LFP -YV- 1208, LFP -YV-2207, and

LVP-PDT-0084 LFP -YV-2208 terminate DIW and PSA to melter

LVP-YV-01 05 feed pumps for all melters.

LVP-YV-0 106
LVP-YV-0 107
LVP-YV-0 108
LFP-YV- 1207
LFP-YV- 1208
LFP-YV-2207
LFP-YV-2208________________
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24590-LAW-3ZD-LOP-OOOO1, Rev 0
LAW Primary Offgas (LOP) and Secondary Offgas/ Vessel Vent (LVP) System Design Description

Requirement Acceptance Criteria
(para #) Plan (including SSCs) (TAC or GTC)** Notes/Comnments Test Conditions

3.9.2.3.4 Test to verify the HEPA filter isolation valves cannot isolate both filter trains at the (TAC) Test to verify HEPA filter isolation value ISA, PCJ and PPJ systems.

same time. If any isolation valve on one of the parallel trains interlocks prevent simultaneous isolation of both

" Close valve LVP-YV-O 105, then attempt to close valves LVP-YV-O 107 and paths is closed (detected by "not open"), and one filter trains, and that non-manual isolation valves

LVP-YV-0 108. of the valves on the other train begins to close fail in "open" position if control signal or motive

" Close valve LVP-YV-0 106, then attempt to close valves LVP-YV-0 107 and (detected by "not open"), the PPJ forces all four power is lost.

LVP-YV-0 108. isolation valves to open.
" Close valve LVP-YV-0 107, then attempt to close valves LVP-YV-01 05 and

LVP-YV-0 106.
" Close valve LVP-YV-0 108, then attempt to close valves LVP-YV-0 105 and

LVP-YV-0 106.

CTNs
LVP-ZSL-0 105

LVP-ZSL-0 106
LVP-ZSL-0 107

LVP-ZSL-0 108

LVP-YV-0 105

LVP-YV-0 106

LVP-YV-01 07
LVP-YV-0 108 _________________

3.9.23A4 Test to verify that non-manual isolation valves fail in "open" position if control (TAC) ISA, PCJ and PPJ systems.
signal or motive power is lost. Upon loss of control signal or motive power, the

CTNs non-manual isolation valves fail in "open"

TBD position.,____________

3.9.2.4.1 Test to verify the interlock opens the bypass valve upon detection of a high (TAC) ISA, PCJ and PPJ systems.
differential pressure in the mercury mitigation skid. Upon detection of mercury mitigation skid high
CTNs differential pressure setpoint (TBD) in either

LVP-PDT-040 1 pressure transducer by the PPJ, the mercury

LVP-PDT-0402 mitigation skid bypass valve opens.

LVP-YV-0403

3.9.2.4.2 Test to verify the interlock opens the mercury mitigation skid bypass valve, and (TAC) ISA, PCJ and PPJ systems.
closes the offgas inlet valve to both carbon adsorbers upon detection of a high Upon detection of a high inlet temperature (TBD) There will be a short time delay after opening
temperature in the offgas inlet to the mercury mitigation skid. by the PIPJ, the bypass valve opens and the carbon the bypass valve before the inlet valves to the

CTNs absorber inlet valves close, carbon absorbers are closed.

LVP-TE-0404

LVP-TE-0434

LVP-YV-0403B

LVP-YV-0407B

LVP-YV-0415SB

LVP-YV-0449B

LVP-YV-0450B
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Requirement Acceptance Criteria

(para #) Plan (including SSCs) (TAC or GTC)** Notes/Comments Test Conditions

3.9.2.4.3 Test to verify the interlock opens the bypass valve, closes offgas inlet and outlet (TAC) Shut off of DIW supply to the melter feed LFP, PSW, ISA, lPCJ and PPJ systems.
valves of both carbon absorbers, and terminates feed to the melters, upon detection of Upon detection of a high differential CM, signal pumps may wait until after line flushes with a
high differential CO or CO2 concentration. (TBD) by the PPJ, the mercury mitigation skid time delay built into the controls.

CTNs bypass opens, carbon bed inlet and outlet isolation
LVP-AE-0405/0406 valves close, and PSA and DIW supply to the The interlock control logic will ensure the
LVP-AE-0424/0425 melter feed pumps is terminated, mercury mitigation skid by pass valve is opened

LVP-LY-0403B prior to closure of carbon absorber inlet isolation
valves.

LYP-YV-0407B
LYP-YV-0415SB
LYP-YV-0449B
LYP-YV-0450B
LFP -YV- 1207
LFP-YV- 1208
LFP-YV-2207
LFP-YV-2208

3.9.2.5.1 Test to verify the interlock opens the bypass valve upon detection of high differential (TAC) ISA, PCJ and IPPJ systems.
pressure across the SCO/SCR skid. Upon detection of a high differential pressure
CTNs (TBD) signal by the PPJ, the SCO/SCR bypass
LVP -PDT-0502 valve opens.
LVP -PDT-0504
LVP -YV-0501 _________________ ________________ _____________

3,9.2.52 Test to verify the interlock isolates power to the SCO/SCR skid heaters upon (TAC) PCJ and PPJ systems.
detection of high temperature downstream of the SCO/SCR skid heater. Upon detection of a high temperature (TBD) at
CTNs the outlet of the skid heater by the PPJ, power to
LVP-HTR-00002 the Catalyst Skid heaters is isolated.

LVP-TT-0509
LVIP -TTF-0516
LVIP -JY-O0O_________________

3.9.2.5.3 Test to verify the interlock isolates ammonia flow and isolates the skid heaters, upon (TAC) AMR, ISA, PCJ and PPJ systems.
detection of a high temperature on the SCO/SCR skid outlet. Upon detection of a high SCO/SCR skid outlet
CTNs temperature (TBD), the IPPJ isolates ammonia
LVP-SKID-00002 flow to the SCO/SCR skid and isolates the

LVP-'T-0552 SCO/SCR heater.

LVP-TT-0554
LVP-JY-05 10
LVP-YV-0528

3.9.2.5.4 Test to verify the interlock isolates the ammonia flow to the SCO/SCR skid, upon (TAC) AMR, ISA, PCJ and IPPJ systems.
detection of a low SCO/SCR skid heater outlet temperature. Upon detection of a low SCO/SCR skid outlet
CTNs temperature (TBD), the JPPJ isolates ammonia
LVP-SKID-00002 flow to the SCO/SCR skid.

LVP-T1T-0552
LVP-TT-0554
LVP-YV-0528
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Requirement Acceptance Criteria
(para #) Plan (including SSCs) (TAC or GTC)** Notes/Comments Test Conditions

3.9.2.5.5 Test to verify the interlock closes the isolation valve on the ammonia supply line, (TAC) AMR, ISA, PCJ and PPJ systems.
upon detection of high ammonia supply flow. Upon detection of a high ammonia flow signal the
CTNs PIPJ isolates ammonia flow to the SCO/SCR skid.
LVP-FT-0530
LVP-FT-0531I
LVP-YV-0528____________ _____

3.9.2.5.6 Test to verify the interlock closes the isolation valve on the ammonia supply line, (TAC) ISA, PSW, PCJ and PPJ systems.
upon detection of dilution-air flow below the minimum allowable. When a decreased/reverse dilution air flow is
CTNs detected, the ammonia supply isolation valve is

LVP-FT-0540 closed.
LVP-FT-0541 Upon detection of a low dilution air flow signal,

LVP-YV-0528 the PPJ isolates ammonia flow to the SCO/SCR

LVP-YV-0538 skid.

3.9.2.5.7 Test to verify the ammonia supply isolation valve closes upon a loss of control signal (TAC) AMR, ISA, PCJ and PPJ systems.
or loss of actuating power Upon a loss of signal or power to LVP-YC-0528,
CTNs the ammonia isolation valve closes.
LVP-YC-0528
LVP-YV-0528

3.9.2.6.1 Test to verify the interlock closes the caustic scrubber recirculation and spray water (TAC) ISA, PSW, PCJ and PPJ systems.
valves, and opens the bypass valve upon detection of high differential pressure across Upon detection of a high differential pressure
the caustic scrubber. (TBD) across the caustic scrubber by the PPJ, the
CTNs caustic scrubber recirculation line isolation valve

LVP-PDT-0047 closes, the caustic scrubber spray water addition

LVP-PDT-0094 control valve closes, and the caustic scrubber

LVP -YV-0219 bypass valve opens.

LVP -YV-0201
LVP -YV-0097_________ _____

3.9.2.6.2 Test to verify the interlock closes the recirculation line isolation valve for the caustic (TAC) ISA, PCJ and PPJ systems.
scrubber upon detection of low pressure in the caustic scrubber recirculation line. Upon detection of a low pressure (TBD) in the
CTNs caustic scrubber recirculation line by the PPJ, the

LVP-PDT-0047 recirculation line valve is closed.

LVP-PDT-0094
LVP-YV-02 19

3.9.2.6.3 Test to verify the interlock terminates feed to the melter upon detection of low flow (TAC) LVP-PMP-00003A or 3B circulating
rate in the caustic scrubber recirculation line. Upon detection of a low flow rate (TBD) in the caustic solution (or PSW in caustic

CTNs caustic scrubber recirculation line, PSA and DIW tank).

LVP-FT-0221 is isolated from the melter feed pumps.

LFP-YV- 1207
LFP-YV- 1208
LFP-YV-2207
LFP-YV-2208________________
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Requirement Acceptance Criteria
(para #) Plan (including SSCs) (TAC or GTC)** Notes/Comments Test Conditions

3.9.2.6.4 Test to verify the interlock isolates power to the catalytic oxidizer electric heater, (TAC) AMR, ISA, PCJ and PPJ systems.
isolates the ammonia supply to the SCO/SCR skid, and opens the SCO/SCR bypass Upon the PPJ detection that the caustic scrubber
valve upon detection that the caustic scrubber bypass valve is no longer closed, bypass valve is not closed, the heater shuts down,
CTNs ammonia supply isolates, and the SCO/SCR
LVP-YV-0097 bypass valve opens.

LVP-HTR-00002
LVP-JY-05 10
LVP-YV-0528
LVP-YV-0501____________ _____

3.9.2.6.5 Test to verify the interlock isolates power to the catalytic oxidizer electric heater, (TAC) AMR, ISA, PCJ and PPJ systems.
isolates the ammonia supply to the SCO/SCR skid, and opens the SCO/SCR bypass Upon detection of a high temperature (TBD)
valve upon detection of high offgas temperature downstream of the caustic scrubber downstream of the caustic scrubber by the PPJ, the
outlet. catalytic oxidizer heater is shutdown, SCO/SCR
CTNs skid bypass is opened, and ammonia supply is
LVP-TT-0236 isolated.

LVP-TTI-0237
LVP-JY-05 10
LVP-YV-0528
LVP-YV-0538
LVP-YV-0501

3.9.2.6.6 Test to verify the interlock closes the process water line isolation valve upon (TAC) ISA, PSW, PCJ and PPJ systems.
detection of low pressure in the process water line. Upon detection of a low pressure signal (TBD) in
CTNs the process water line input to the caustic scrubber
LVP-PT-02 16 by the PPJ, the PSW supply line valve is isolated.

LVP-YV-0201

3.9.2.7.1 Test to verify the interlock sets exhausters to a fixed speed, opens the bypass valves (TAC) LFP, PSW, AMR, ISA, PCJ and PPJ
in the secondary offgas system, closes the vessel vent header pressure control valve, Upon detection of a low (TBD) header vacuum by systems.
stops feed to the melters, closes the isolation valve on the ammonia supply to the the PPJ, exhausters are set to fixed speed, bypass
SCR, and closes the isolation valve on the dilution-air supply to the SCR when a low valves open in the secondary offgas process
LVP header vacuum is detected. system (mercury mitigation skid, SCO/SCR skid,
CTNs and caustic scrubber), vessel vent pressure control
LVP-PT-0 139 valve closes, PSA and DIW is isolated from the
LVP-PT-0 140 melter feed pumps.

LFP-YV-I208A/B
LFP-YV-2208A/B
LVP-YC-0072
LVP-PC-0072
LVP-YC-0403A/B
LVP-YC-0501 1MB
LVP -YV-0528
LVP -YV-0538
LVP-YC-0097A1B
LVP-YC-001I7B
LVP-YC-0020B
LVP-YC-0023B ______________
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R-fequirement Acceptance Criteria
(para #) Plan (including SSCs) (TAC or GTC)** Notes/Comments Test Conditions

3.9.2.7.2 Test to verify the interlock sets exhausters to a fixed speed, opens the bypass valves (TAC) AMR, ISA, PCJ and PPJ systems.
in the secondary offgas system, closes the vessel vent header pressure control valve, Upon detection of a high (TBD) header vacuum
closes the isolation valve on the ammonia supply to the SCR, and closes the isolation by the PPJ, exhausters are set to fixed speed,
valve on the dilution-air supply to the SCR when excessive LVP header vacuum is bypass valves open in the secondary offgas
detected. process system (mercury mitigation skid,
CTNs SCO/SCR skid, and caustic scrubber), and vessel

LVP-PT-0 139 vent pressure control valve closes.
LVP-PT-0 140
LVP-YC-0072
LVP-PC-0072
LVP-YC-0403A1B
LVP-YC-0501 IA/B
LVP -YV-0528
LVP -YV-0538
LVP-YC-0097A/B
LVP-YC-00 17B
LVP-YC-0020B
LVP-YC-0023B

3.9.2.8.1 Test to verify the interlock closes the normal supply isolation valve, and opens the (TAC) ISA, PCJ and PPJ systems.
backup supply isolation valve upon detection of low pressure in the normal purge air Upon detection of low-pressure (TBD) signal in
supply. the ISA purge air supply by the PPJ ISA to the
CTNs normal purge air to the exhauster shaft seals is

LVP-PT-0 164 isolated and the valve between the exhauster shaft

LVP-EXHR-00001I A seals and the backup purge air supply is opened.

LVP-YV-0 159
LVP-YV-0 157
LVP-PNL-0001 7
LVP-PNL-000 18
LVP-EXHR-00001 B
LVP-YV-01 61
LVP-YV-0 163
LVP-PNL-00020
LVP-PNL-0002 1
LVP-EXHR-0000 IC
LVP-YV-0 167
LVP-YV-0 165
LVP-PNL-00023
LVP-PNL-00024

3.9.2.8.2 Test to verify the interlock terminates feed to both melters upon detection of low (TAC) LFP, PSW, ISA, PCJ and ]PPJ systems.
pressure in the backup purge air supply. Upon detection of a low pressure (TBD) in the
CTNs ISA purge air to the exhauster shaft seals, PSA
LVP-PT-0 164 and DIW is isolated from the melter feed pumps.

LFP-YV-1I208A/B
LFP-YV-2208A/B
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Requirement Acceptance Criteria
(para #) Plan (including SSCs) (TAC or GTC)** Notes/Comments Test Conditions

3.9.2.8.3 Test to verify the exhauster backup purge air supplies adequate pressure to the (TAC) The regulator on the purge air panels is set to 25 Single test will be run with one
associated exhauster shaft seal for at least 2 hours after reaching backup air supply Back up bottled supply air for purge air lasts for at psig. exhauster to confirm adequate air
low pressure setpoint. least 2 hours while maintaining a nominal pressure is available at the shaft seal.

backpressure of 25 psig on the seals as read on the The 2 hour mission time ensures that before any
Isolate ISA air from the purge air panel and open supply to the bottled air to the tested exhauster's purge air panels. of the exhauster shaft seals fail, the cold cap will
purge air panel for the exhauster being tested. be reduced sufficiently that any potential
CTNs: releases into the exhauster rooms will be well

LVP-EXHR-OOO IA below the exposure standards.

LVP-YV-O0159
LVP-YV-O0157
LVP-PNL-OOO017
LVP-PNL-0001 8
LVP-EXHR-OOOO1 B
LVP-YV-0 161
LVP-YV-O0163
LVP-PNL-00020
LVP-PNL-0002 1
LVP-EXHR-OOO 1C
LVP-YV-O0167
LVP-YV-01 65
LVP-PNL-00023
LVP-PNL-00024

*NOTE: Test Acceptance Criteria (TAC) are based on requirements from authorization basis documents and General Test Criteria (GTC) are requirements from other sources.
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(LVP) System Design Description

Appendix B Descriptions of System Functional Flow and
Interactions

Function: A. 1 1 Ventilate (Draw) Melter Offgas

Detail description: The LOP system draws offgas from the LAW melters, maintains a negative pressure in the melter
plenums, offgas equipment, and piping relative to adjacent areas, and confines hazardous gases.

Initiation: This function initiates during Melter startup and LOP/LVP startup.

Termination: This function terminates during Melter shut down.

Parallel or sequential functions: All

Applicable Modes: Normal Operations

Function: A.3 Reov el Paricuas adArsl

Detail description: Reme radioctem enlstraied pfartiaend auberosols froametColnisprrmdb the offgas sra i h B n EP

Initiation: This function initiates during Melter startup and LOP/LVP startup

Termination: This function terminates during Melter shut down.

Parallel or sequential functions: All

Applicable Modes: Normal Operations

Function: A.4 V entilae VessclelsadArsl

Detail description: Ventilae rdocstie vessiels (LrtcPlFPes and rslD) andm LhO/LVP straup. e B adW

Initiation: This function initiates during MLP, LFrp, RLanks inPV us tu

Termination: This function terminates wheing Tsre nout ionus.

Parallel or sequential functions: All

Applicable Modes: Normal Operations

Function: A.4 PrVeheiate Offgsl

Detail description: Preheiate ogas stem rior l to the hihefiincy prtlae air (EPA) itrtpreetmitr

Initiation: This function initiates duringMetrsupo LCP, LP, RLD tanks in useadLPLPsatp

Termnination: This function terminates during MTerkshu donrnTak not in use.

Parallel or sequential functions. All

Applicable Modes: Normal Operations
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(LVP) System Design Description

Function: A.7 Ree offastclae

Detail description: Treateoffgasatoiremoverprincipa rgicagerousth onfstets (PDia n azros eisos

Initiation: This function initiates during Melter startup or LCP. LUP. RLD tanks in use and LOP/LYP startup.

Termination: This function terminates during Melter shut down and Tanks not in use.

Parallel or sequential functions: All

Applicable Modes: Normal Operations

Function: A.78 ra Exhas

Detail description: Thea LOPand LVP systvem aintarai aeou ompontents atalwrpessur reativ tozatheuroomisonaler

int whih the eie On syet ofP fa it andairineconfirovithoti foret the offga throughi the exhus stack.

Initiation: This function initiates during Melter startup or LCP, LUP, RID tanks in use and LOP/LVP startup.

Termination: This function terminates during Melter shut down and Tanks not in use.

Parallel or sequential functions: All

rApplicable Modes: Normal Operations

Function: A.8 ActxhutVls

Detail description: TSA LPvid the motem forcetafet and nomon-sat alvwessur onatvet the LOPm and Lgysesasly
inswhtru eto rg.Oesto asadar neto rvd h oie forc the LVP system.uh h ehustak

Initiation: This function initiates during Ml startup o CURDtnsi s n LOP/LVPsatp

Termination: This function terminates wheingLPLPi htono Melter shut down adTnsnti s.

Parallel or sequential functions: All

rApplicable Modes: Normal Operations
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(LVP) System Design Description

Function: D.1 Receive Electrical Power

Detail description: The low voltage electrical (480/208/120 V) system (LVE) provides electrical power to the non-safety
LOP/LVP equipment and instruments.

Initiation: This function initiates during startup of LOP/LVP.

Termination: This function terminates when LOP/LVP is shutdown or Melter shutdown.

Parallel or sequential functions: All

rApplicable Modes: Normal Operations

Function: E.1 I Remove/Package & Replace Components

Detail description: Disconnect/reconnect and remove/replace LOP/LVP components. Consumable components on the
LOP/LVP will be assisted in replacement by interfacing with the RWH system.

Initiation: This function initiates when LOP/b VP components require replacement.

Termination: This function termninates when replacement of LOP/LVP components are complete.

Parallel or sequential functions: All maintenance functions

Applicable Modes: Maintenance

Function: F.1I Process Control System

Detail description: Non-Safety monitoring and control functions are supported by the PCJ. Components that are controlled
automatically by the PPJ are also monitored by the PCJ during normal operations.

Initiation: Melter startup or LCP, LFP, RLD tanks in use and LOP/b VP startup.

Termination: Melter shut down and Tanks not in use.

Parallel or sequential functions: All

rApplicable Modes: LOP/bVP startup, Normal Operations, and not credited for DBE

Function: F.2 IPPJ

Detail description: Safety Instrumented Functions and Alarms. Automatic Safety monitoring and control functions are
supported by the PPJ.

Initiation: This function initiates when the LAW Facility is in startup operations

Termination: This function terminates when LAW glass production operations are complete.

Parallel or sequential functions: All

Applicable Modes: All
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(LVP) System Design Description

Appendix C Active Safety Instruments and Functions

The listed instruments are designated as having active safety functions, implemented through interface with and
programming in the PPJ system. Information in the following table reflects the current design of active safety
instruments, including functions and safety designations per the P&IDs and associated equipment and instrument
lists. In some cases, the current safety classification of the SSCs in design is known to exceed the design
requirements. The information will be updated as needed to reflect changes to the design. The information below
is provided in support of Plant Engineering and Operations and does not represent design requirements.

Safety Final Control
Function Title Designation Sensors Elements Functional Description

Melter 1 Primary SS LOP -TT-i 152 LOP -YV-1401 via Whenever the sensor measures a
Offgas Line High LOP -YC- 1401 temperature above a predefined
Temperature setpoint, the function will open an air
Interlock inlet valve to provide additional air

cooling to each film cooler.

Melter I Standby SS LOP -TT-i 153 LOP -YV- 1402 via Whenever the sensor measures a
Offgas Line High LOP -YC- 1402 temperature above a predefined
Temperature setpoint, the function will open an air
Interlock inlet valve to provide additional air

________________cooling to each film cooler.

Melter 2 Primary SS LOP -TT-2 152 LOP -YV-2401 via Whenever the sensor measures a
Offgas Line High LOP -YC-240 1 temperature above a predefined
Temperature setpoint, the function will open an air
Interlock inlet valve to provide additional air

________________cooling to each film cooler.

Melter 2 Standby SS LOP -TT-2 153 LOP -YV-2402 via Whenever the sensor measures a
Offgas Line High LOP -YC-2402 temperature above a predefined
Temperature setpoint, the function will open an air
Interlock inlet valve to provide additional air

cooling to each film cooler.

Melter 1 WESP High SS LOP-LT-1059 LOP -YV- 1061 via On detection of high WESP liquid
Level Interlock LOP -YC- 1061 level, the demineralized water flush

valve to the WESP is closed.

Melter 2 WESP High SS LOP-LT-2059 LOP -YV-2061 via On detection of high WESP liquid
Level Interlock LOP -YC-206 1 level, the demineralized water flush

valve to the WESP is closed.

Melter I SBS High SS LOP -LT-l0l I LFP -YV- 1207 via On detection of high SBS level, the
Level Interlock LFP -YC- 1207B, water purge pumps are stopped and

LFP -YV- 1208 via melter feed are isolated, DIW to the
LFP -YC- 120813, melter valve bulge is isolated
LOP -JY-1012 via
LOP -YC- 10 12B,
LOP -JY- 1069 via
LOP -YC- I 069B
LOP-Y V-I1029

LOP-Y V-I 148
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Safety Final Control
Function Title Designation Sensors Elements Functional Description

Melter 2 SBS High SS LOP -LT-2011 ULP -YV-2207 via On detection of high SBS level, the
Level Interlock LFP -YC-2207B, water purge pumps are stopped and

LFP -YV-2208 via melter feed are isolated, DIW to the
LUP -YC-2208B, melter valve bulge is isolated
LOP -JY-20 12 via
LOP -YC-2012B,
LOP -JY-2069 via
LOP -YC-2069B
LOP-YV-2029
LOP-YV-21 48

Melter I SBS Low SS LOP -LT-1OI I LFP -YV-1207 via On detection of low SBS level, the
Level Interlock LFP -YC- 120713, water purge pumps are stopped and

LFP -YV- 1208 via melter feed is isolated.
LFP -YC-1208B,
LOP -JY- 10 12 via
LOP -YC- 101213,
LOP -JY- 1069 via
LOP -YC-1I069B

Melter 2 SBS Low SS LOP -LT-2011 ULP -YV-2207 via On detection of low SBS level, the
Level Interlock LUP -YC-2207B, water purge pumps are stopped and

LFP -YV-2208 via melter feed is isolated.
LFP -YC-2208B,
LOP -JY-2012 via
LOP -YC-2012B,
LOP -JY-2069 via
LOP -YC-2069B

Offgas HEPA SS LVP -TT-O 136 LVP -JY-01I38A via When sensors indicate the temperature
Preheater High LVP -TT-O 13 7 LVP -YC-01 38A, is high, the safety system acts to isolate
Temperature LVP -JY-O 13 8B via power to the non-safety heaters and de-
Interlock LVP -YC-0138B energized the safety heaters..

LVP -JY-O 1 54A via
LVP -YC-O I 54A
LVP -JY-O 1 54B via
LVP -YC-0 154B
LVP -JY-O 1 54C via
LVP -YC-O I 54C
LVP -JY-01I54D via
LVP -YC-01I54D
LVP -JY-01I54E via
LVP -YC-Ol 154E
LVP -JY-0 15 4F via
LVP -YC-O I 54F
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Safety Final Control
Function Title Designation Sensors Elements Functional Description

Offgas HEPA SS LVP -TT-0001I LVP -JY-0 13 8A via On detection of low or high
Preheaters LVP -TT-0005 LVP -YC-0 13 8A, temperature difference across
Differential LVP -JY-Ol 138B via preheaters, the non-safety heaters are
Temperature LVP -YC-0 13 8B isolated and the safety heaters are
Interlock LVP -JY-O 1 54A via turned on or off respectively.

LVP -YC-0 154A
LVP -JY-O I 54B via
LVP -YC-0154B
LVP -JY-O 1 54C via
LVP -YC-01I54C
LVP -JY-01I54D via
LVP -YC-0 154D
LVP -JY-0 1 54E via
LVP -YC-0 1 54E
LVP -JY-OlI 54F via
LVP -YC-0 I 54F

High Differential SS LVP-PDT-0083 LUP -YV-1207 via On detection of a high differential
Pressure Across LVP-PDT-0084 LFP -YC- 120713, pressure signal across the HEPA filters
HEPA Filters LFP -YV-1208 via melter feed is isolated.

LFP -YC-1208B,
LFP -YV-2207 via
LFP -YC-2207B,
LFP -YV-2208 via
LFP -YC-2208B

Offgas HEPA SS LVP -ZSH - LVP -YV-0 105 via If either isolation valve on one of the
Isolation Valve 0105 LVP -YC-0105B, parallel paths is not open and one of the
Interlock LVP -ZSH - LVP -YV-0 106 via valves on the other train begins to close

0106 LVP -YC-0 10613, (detected by not open), the PPJ will
LVP -ZSH - LVP -YV-0 107 via force all four isolation valves to open.
0107 LVP -YC-0 10713,
LVP -ZSH - LVP -YV-0 108 via
0108 LVP -YC-0 I08B

Mercury Mitigation SS LVP -PDT-0401 LVP -YV-0403 via Whenever the differential pressure on
Skid Differential LVP -PDT-0402 LVP -YC-0403B either instrument is high the function
Pressure Interlock opens the bypass valve around the

mercury mitigation system.

Mercury Mitigation SS LVP -TT-0404 LVP -YV-0403 via Whenever the temperature on either
High Inlet LVP -TT -0434 LVP -YC-0403B, sensor is above a predetermined
Temperature LVP -YV-0407 via setpoint the function opens the mercury
Interlock LVP -YC-0407B, mitigation system bypass valve and

LVP -YV-0415 via then (after short time delay) closes the
LVP -YC-0415B, inlet valves to each of the two
LVP -YV-0449 via adsorbers.
LVP -YC-0449B,
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(LVP) System Design Description

Safety Final Control
Function Title Designation Sensors Elements Functional Description

LVP -YV-0450 via
LVP -YC-0450B

Mercury Mitigation SS LVP -AT-0405 LVP -YV-0403 via The function compares two pairs of
High Differential LVP -AT-0406 LVP -YC-0403B, input and output analyzers, and if either
CO,, Interlock LVP -AT-0424 LVP -YV-0407 via difference is high, opens the mercury

LVP -AT-0425 LVP -YC-0407B, mitigation system bypass valve and
LVP -YV-0415 via then (after short time delay) closes the
LVP -YC-041 SB, inlet valves.
LVP -YV-0449 via
LVP -YC-0449B,
LVP -YV-0450 via
LVP -YC-0450B

Catalytic SS LVP -PDT-0502 LVP -YV-0501 via Whenever the differential pressure of
Oxidizer/Reducer LVP -PDT-0504 LVP -YC-0501B either sensor is above a predefined
Skid LVP-SKID- setpoint the function opens a bypass
00002 Differential valve to open a flowpath around the
Pressure Interlock catalytic oxidizer / reducer skid.

Catalytic SS LVP -TT-0509 LVP -JY-OS 10 via Whenever the temperature is above a
Oxidizer/Reducer LVP -TT-05 16 LVP -YC-05 10 predetermined setpoint the function
Electric Heater LVP- isolates electrical power to the heater.
HTR-00002 High
Temperature
Interlock

Catalytic SS LYP -TT-0552 LVP -JY-OS 10 via Whenever a sensor measures a
Oxidizer/Reducer LVP -TT-0554 LVP -YC-05 10, temperature above a predefined
Unit Skid LVP- LVP -YV-0528 via setpoint the function will isolate power
SKID-00002 High LYP -YC-0528 to the electric heater and then isolate
Outlet Temperature the ammonia flow *to the SCR
Interlock
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Safety Final Control
Function Title Designation Sensors Elements Functional Description

Catalytic 55 LVP -TT-0552 LVP -YV-0528 via Whenever a sensor measures a
Oxidizer/Reducer LVP -TT-0554 LVP -YC-0528 temperature below a predefined
Unit Skid LVP- setpoint the function will isolate the
SKID-00002 Low ammonia flow to the SCR
Outlet Temperature
Interlock

Catalytic SS LVP -FT-0540 LVP -YV-0528 via This function isolates the air and
Oxidizer/Reducer LVP -FT-0541 LVP -YC-0528, ammonia supply valves when the
Low Dilution Air LVP -YV-0538 via dilution air flow reaches a
Flow Interlock LVP -YC-0538 predetermined low flow value on either

sensor.

Catalytic SS LVP -FT-0530 LVP -YV-0528 via The system isolates the ammonia
Oxidizer/Reducer LVP -FT-0 53 1 LVP -YC-0528 supply valve when the ammonia supply
High Ammonia Flow flow reaches a predetermined high flow
Interlock rate on either sensor.

Caustic Scrubber SS LVP -PDT-0047 LVP -YV-0097 via If either sensor detects a high
High Differential LVP -PDT-0094 LVP -YC-0097B, differential pressure the function opens
Pressure Interlock LVP -YV-0201 via the bypass valve allowing off gas air to

LVP -YC-020 1, bypass the scrubber, closes the process
LYP -YV-0219 via water inlet valve, and closes the caustic
LVP -YC-0219 scrubber recirculation valve.

Caustic Scrubber SS LVP -PT-0220 LVP -YV-0219 via Pressure below a predefined setpoint
Low Recirculation LVP -YC-02 19 closes the caustic scrubber recirculation
Pressure Interlock line isolation valve.

Caustic Scrubber SS LVP -FT-0221 LFP -YV- 1207 via On detection of low flow in the caustic
Drain Seal Loop LFP -YC- I207B, recirculation line, the air to the ADS
Interlock LFP -YV- 1208 via pumps is isolated, stopping feed to the

LFP -YC-1I208B, melter.
LFP -YV-2207 via
LFP -YC-2207B,
LFP -YV-2208 via
LFP -YC-2208B

Caustic Scrubber SS LVP -ZSL-0097 LYP -YV-0501 via On detection of the caustic scrubber
Bypass Valve Not LVP -YC-0501B, bypass valve no longer being closed,
Closed Interlock LVP -JC-05 10 via isolate power to the catalytic oxidizer

LVP -YC-05 10, electric heater, isolate the ammonia
LVP -YV-0528 via supply to the SCO/SCR skid, and open
LVP -YC-0528 the SCO/SCR bypass valve.
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Caustic Scrubber SS LVP-TT-0236 LVP -YV-0501 via On detection high temperature in the
Outlet High LCP-TT-0237 LVP -YC-050 lB, scrubber outlet, isolate power to the
Temperature LVP -JC-05 10 via catalytic oxidizer electric heater, isolate
Interlock LVP -YC-05 10, the ammonia supply to the SCO/SCR

LVP -YV-0528 via skid, and open the SCO/SCR bypass
LVP -YC-0528 valve.

Caustic Scrubber SS LVP -PT-0216 LVP -YV-0201 via On detection of low pressure in the
Service Water Line LVP -YC-0201 PSW system the PSW isolation valve is
Low Pressure closed.
Interlock

Melter off Gas SS LVP -PT-0 13 9 LVP -YC-001I7B If either sensor detects a pressure below
Reconfiguration Low LVP -PT-0 140 LVP -YC-0020B a predetermined setpoint and after a
LVP Header Vacuum LVP -YC-0023B short time delay (10- 30 seconds to be
(Exhauster Control) determined) the system sets the two
Interlock operating exhauster fans to a default

speed.

Melter off Gas SS LVP -PT-0 13 9 LVP -YV-0097 via If either sensor detects a pressure below
Reconfiguration Low LVP -PT-0 140 LVP -YC-0097B, a predetermined setpoint and after a
LVP Header Vacuum LVP -YV-0403 via short time delay (10- 30 seconds to be
(Bypass) Interlock LVP -YC-0403B, determined), bypass valves for the

LVP -YV-0501 via scrubber, SCO/SCR, and carbon bed
LVP -YC-0501B adsorbers are opened.

Melter off Gas SS LVP -PT-01 39 LVP -PV-0072 via If either sensor detects a pressure below
Reconfiguration Low LVP -PT-0 140 LVP -PY-0072B and a predetermined setpoint and after a
LVP Header Vacuum LVP -YC-0072 short time delay (10-30 seconds to be
(Vessel Ventilation) determined), the vessel vent header
Interlock pressure control valve is closed.

Melter off Gas SS LVP -PT-0 1-39 LVP -YV-0528 via If either sensor detects a pressure below
Reconfiguration Low LVP -PT-0 140 LVP -YC-0528, a predetermined setpoint and after a
LVP Header Vacuum LVP -YV-0538 via short time delay (10-30 seconds to be
(Ammonia Supply LVP -YC-0538 determined) the system isolates the air
Isolation) Interlock and ammonia supply valves

Melter Off Gas SS LVP -PT-0l 39 LFP -YV-1207 via If either sensor detects a pressure below
Reconfiguration Low LVP -PT-0 140 LFP -YC- 1207B, a predetermined setpoint and after a
LVP Header Vacuum LFP -YV-1208 via short time delay (10-30 seconds to be

LFP -YC-1208B, determined) air and water are isolated
LUP -YV-2207 via from the ads pumps, stopping feed to
LFP -YC-2207B, both melters.
LFP -YV-2208 via
LFP -YC-2208B

Melter off Gas SS LVP -PT-0 13 9 LVP -YC-00 I7B If either sensor detects a pressure above
Reconfiguration High LVP -PT-0 140 LVP -YC-0020B a predetermined setpoint and after a
LVP Header Vacuum LVP -YC-0023B short time delay (10- 30 seconds to be
(Exhauster Control) determined) the system sets the two
Interlock operating exhauster fans to a default

________________ ______________________ ________________ speed.
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Melter off Gas SS LVP -P1-0 13 9 LVP -YV-0097 via If either sensor detects a pressure above
Reconfiguration High LVP -P1-0 140 LVP -YC-0097B, a predetermnined setpoint and after a
LVP Header Vacuum LVP -YV-0403 via short time delay (10- 30 seconds to be
(Bypass) Interlock LVP -YC-0403B, determined), bypass valves for the

LVP -YV-0501 via scrubber, SCOISCR, and carbon bed
LVP -YC-0501B absorbers are opened.

Melter off Gas SS LVP -P1-0 13 9 LVP -PV-0072 via If either sensor detects a pressure above
Reconfiguration High LVP -P1-0 140 LVP -PY-0072B and a predetermined setpoint and after a
LVP Header Vacuum LVP -YC-0072 short time delay (10-30 seconds to be
(Vessel Ventilation) determined), the vessel vent header
Interlock pressure control valve is closed.

Melter off Gas SS LVP -P1-0 139 LVP -YV-0528 via If either sensor detects a pressure above
Reconfiguration High LVP -P1-0 140 LVP -YC-0528, a predetermined setpoint and after a
LVP Header Vacuum LVP -YV-0538 via short time delay (10-30 seconds to be
(Ammonia Supply LVP -YC-0538 determined) the system isolates the air
Isolation) Interlock and ammonia supply valves

Melter Off Gas SS LVP -P1-01]39 LFP -YV- 1207 via If either sensor detects a pressure above
Reconfiguration LVP -P1-0 140 LFP -YC-1I207B, a predetermined setpoint or after a short
HighLVP Header LFP -YV-1208 via time delay (10-30 seconds to be
Vacuum LFP -YC- 1208B, determined) air and water are isolated

LFP -YV-2207 via from the ads pumps, stopping feed to
LFP -YC-2207B, both melters.
LFP -YV-2208 via
LFP -YC-2208B

Exhauster Seals SS LVP-PT-01 56 LVP-YV-0 157 via If the sensor detects a low pressure
Normal Air Purge LVP-PT-0 160 LVP-YC-01 57 signal on the ISA line for exhauster
Low Pressure LVP-PT-0 164 LVP-YV-01 59 via seal purge air, the ISA valve closes and
Interlock LVP-YC-0 15 the valve for backup bottled air opens.

LVP-YV-0161 via
LVP-YC-0 161
LVP-YV-0163 via
LVP-YC-0 163
LVP-YV-0 165 via
LVP-YC-0 165
LVP-YV-0 167 via
LVP-YC-0 167

Exhauster Seals SS LVP-PT-01 56 LFP -YV-1207 via If the sensor detects a low pressure
Backup Air Purge LVP-PT-0 160 LFP -YC- 1207B, signal on the ISA line for exhauster
Low Pressure LVP-PT-0 164 LFP -YV- 1208 via seal purge air, air and water are isolated
Interlock LFP -YC-1208B, from the ads pumps, stopping feed to

LFP -YV-2207 via both melters.
LFP -YC-2207B,
LFP -YV-2208 via
LFP -YC-2208B

Melter 1 Offgas SS UPE -YY-2303 LOP -YV-1 109 via On loss of power to the three UPS units
System Loss of UPE -YY-2403 LOP -YC- 1109. feeding power to the offgas adjustable
Power Film Cooler UPE -YY-2503 LOP -YV-1 129 via speed drives (ASDs) and fans, isolates
Isolation Interlock LOP -YC- 1129 air and water to the film cooler.
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Melter 2 Offgas SS UPE -YY-2303 LOP -YV-2 109 via On loss of power to the three UPS units
System Loss of UPE -YY-2403 LOP -YC-2 109, feeding power to the offgas adjustable
Power Film Cooler UPE -YY-2503 LOP -YV-2 129 via speed drives (ASDs) and fans, isolates
Isolation Interlock LOP -YC-2 129 air and water to the film cooler.

Melter I Offgas SS UPE -YY-2303 LOP -FV-l 140 via On loss of power to the three UPS units
System Loss of UPE -YY-2403 LOP -FY-lI 140B and feeding power to the offgas adjustable
Power Offgas Flow UPE -YY-2503 LOP -YC-l 140 speed drives (ASDs) and fans, the
Control Interlock system opens the flow control valve for

the WESP.

Melter 2 Offgas SS UPE -YY-2303 LOP -FV-2 140 via On loss of power to the three UPS units
System Loss of UPE -YY-2403 LOP -FY-2140B and feeding power to the offgas adjustable
Power Offgas Flow UPE -YY-2503 LOP -YC-2 140 speed drives (ASDs) and fans, the
Control Interlock system opens the flow control valve for

the WESP.

Melter Offgas SS UPE -YY-2.303 LVP -PV-0072 via On loss of power to the three UPS units
System Loss of UPE -YY-2403 LVP -PY-0072B and feeding power to the offgas adjustable
Power Vessel UPE -YY-2503 LVP -YC-0072 speed drives (ASDs) and fans, the
Ventilation Interlock vessel vent header pressure control

valve is closed.

Melter Offgas SS UPE -YY-2303 LVP -YV-0097 via On loss of power to the three UPS units
System Loss of UPE -YY-2403) LVP -YC-0097B, feeding power to the offgas adjustable
Power Bypass UPE -YY-2503 LVP -YV-0403 via speed drives (ASDs) and fans, bypass
Interlock LVP -YC-0403B, valves for the scrubber, SCO/SCR, and

LVP -YV-0501 via carbon bed adsorbers are opened.
LVP -YC-0501 B

Melter I Offgas SS UPE -YY-2303 LOP -YV-1098 via On loss of power to the three UPS units
System Loss of UPE -YY-2403 LOP -YC- 1098 feeding power to the offgas adjustable
Power WESP Air UPE -YY-2503 speed drives (ASDs) and fans, the air to
Isolation Interlock WESP is isolated.

Melter 2 Offgas SS UPE -YY-2303 LOP -YV-2098 via On loss of power to the three UPS units
System Loss of UPE -YY-2403 LOP -YC-2098 feeding power to the offgas adjustable
Power WESP Air UPE -YY-2503 speed drives (ASDs) and fans, the air to
Isolation Interlock WESP is isolated.

Melter Offgas SS UPE -YY-2303 LVP -YC-00 17B3, On loss of power to the three UPS units
System Loss of UPE -YY-2403 LVP -YC-0020B, feeding power to the offgas adjustable
Power Exhauster UPE -YY-2503 LVP -YC-0023B speed drives (ASDs) and fans, the
Control Interlock system then sets the two operating

exhauster fans to a default speed.
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Appendix D System Procedures

RESERVED
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Appendix E System History

RESERVED

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page E-1 Ref: 24590-WTP-3DP-GO4B-00093


