OFFICE OF RIVER PROTECTION
P.O. Box 450, MSIN H6-60
Richland, Washington 99352

MAY 1 4 2019

19-ECD-0036

Ms. Alexandra K. Smith, Program Manager
Nuclear Waste Program

Washington State

Department of Ecology

3100 Port of Benton Blvd.

Richland, Washington 99354

Ms. Smith:
SUBMITTAL OF FACILITY SYSTEM DESCRIPTION DOCUMENTS

References: 1. WA7890008967, “Dangerous Waste Portion of the Hanford Facility Resource
Conservation and Recovery Act Permit for the Treatment, Storage, and
Disposal of Dangerous Waste, Operating Unit 10, ‘Waste Treatment and
Immobilization Plant.””’

2. BNI letter from V. McCain to B.T. Vance, ORP, “Submittal of System Design
Descripton [sic] Change Notices for Dangerous Waste Critical Systems to the
Administrative Record of Hanford Facility Resource Conservation and
Recovery Act Permit,” CCN: 313540, dated May 2, 2019.

This letter transmits the following updated system design descriptions for inclusion in the
Administrative Record:

o 24590-HLW-3ZN-HFP-00001, HLW HFP System Design Description Change Notice fo
Align with the HLW PDSA (Attachment 1)

o 24590-HLW-3ZN-HFP-00002, Evaluation of Lines and Equipment in Black Cell and Hard to
Reach Areas (Attachment 2)

o 24590-HLW-3ZN-RLD-00002, HLW RLD System Design Description Change Notice to
Align with the HLW PDSA (Attachment 3)

o 24590-HLW-3ZN-RLD-00003, Evaluation of Lines and Equipment in Black Cell and Hard to
Reach Areas (Attachment 4)

o 24590-LAW-3ZN-LFP-00004, Add Construction and Installation Certification Requirements
to 24590-LAW-JZD-LFP-00001 (Attachment 5)

o 24590-LAW-3ZN-LOP-00011, Incorporate Ecology Comments for DWP Requirements
(Attachment 6)
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o  24590-LAW-3ZN-LOP-00012, Update LOP SDD to Include Draft DSACP Content, Which
Has Been Preauthorized for Early Procurement by the Customer (Attachment 7)

o  24590-LAW-3ZN-RLD-00009, Update RLD SDD to Correct Language for Coaxial Pipelines
Provision Supporting Testing (Attachment 8)

o 24590-WTP-3ZN-ASX-00004, Incorporation of Work Off Items into the WI'P ASX SDD
24590-WTP-JZD-ASX-00001 Rev 1 (Attachment 9).

These system design descriptions are being submitted to the Washington State Department of
Ecology to replace earlier versions of system descriptions that were incorporated into the

Dangerous Waste Permit Administrative Record.

If you have any questions, please contact Gae M. Neath, Environmental Compliance Division,

(509) 376-7828. ,
/,Z//

yn D. Trenchard, Assistant Manager
ECD:GMN Technical and Regulatory Support

Attachments: (9)

cc w/attachs: cc w/o attachs:

D. Casey, BNI M. Johnson, CTUIR

V. Lagen, BNI S.L. Dahl, Ecology

R. Landon, BNI D. McDonald, Ecology
V. McCain, BNI G.P. Bohnee, NPT

D. Yasek, BNI K. Niles, Oregon Energy
J. Cantu, Ecology R. Longoria, Acting YN

A.S. Carlson, Ecology (5 hard copies)
M.E. Jones, Ecology

JK. Perry, MSA

A.C. McKams, RL

P.M. Pak, RL

J. Atwood, YN

D. Rowland, YN

Administrative Record

BNI Correspondence

Environmental Portal
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24590-HLW-3ZN-HFP-00001

HLW HFP System Design Description Change Notice
to Align with the HLW PDSA



Issued by

RPP-WTP PDC

' Page 1 0of 2
System Design Description Change Notice [canes bocumentno,

24590-HLW-3ZN-HFP-
00001

JOB NO. [ TITLE FOR CHANGE NOTICE

24590 HLW HFP System Design Description Change Notice to Align with the HLW PDSA

DOCUMENT NUMBER REV DOCUMENT NUMBER REV

24590-HLW-3ZD-HFP-00001 0

PART OF DESIGN CHANGE PACKAGE (DCP)? [dves DBINo

Justification for no DCP: Impacted SSC has not been turned over to the Plant Management organization.

INCORPORATES AN EIE? 1 Yes Bd No If yes, list EIEs:

JUSTIFICATION FOR CHANGE

The requirements in HLW HFP SDD are being updated to align with the current HLW PDSA, as well as other upper tier design source documents.

Supersedes Change Document 3 Yes No
REQUIREMENTS REVIEW
Client Approval Required O Yes O No I Interface Resolution Required * O Yes O Ne

Address any “yes” answers in the description

DESCRIPTION OF CHANGE

The requirements in the HFP SDD are being updated to align with the current HLW PDSA, as well as other upper tier design source documents. The
functional analysis of the system was simplified so as not to impose restrictive requirements on the design. All existing holds in the document were
removed as they were resolved by the issuance of the revised BOD and the revised HLW PDSA.

Section 4 and Appendices A, B & C of the document are on HOLD and will be updated during the next revision of this document to align with the design

progress of the HLW HFP system.

The changes to the document are shown as added (underline) and deleted (strikethroughy) in the provided attachment.

N
ORIGINATOR Originator . CHECKER &
Systems Engineering — Peter Suyderhoud [gﬁ :W'S“V"em"“"’”“yde’_ Systems Engineering - Steve Cross
a Name:
Approved ‘Y’
. . s % By: Neal J. Schertz, P.E. - njschel
Validation: Controls & Instrumentation Design Neal J Scheriz rg Name: WTP Cal Enginecring
Organization/Area of Responsibility Print/Type Name Placed: Oct 17, 2018 Date
Validation:  Electrical Design & AHJ Scott Goad Email Concurrence* 10/18/18
Organization/Area of Responsibility Print/Type Name Signature Date
Validation: Mechanical Systems Design Sarah Barker m’, /&/ / 3// 8
Organization/Area of Responsibility ~ Print/Type Name Signature Date
Validation: Plant Design Jim McGrath %“) 0/ /
Organization/Area of Responsibiit Print/Type Name 7 Dale
9 ponsibitty APPROVED
Validation: Process Engineering Bob Hanson By Robert Hanson at 1:02 pm, Oct 16, 2018
Organization/Area of Responsibility Print/Type Name Signature Date
3 %
Validation: Materials Engineering/Technology John Julyk Email Concurrence 10/10/18
Organizalion/Area of Responsibility Print/Type Name Signature Date
3 *
Validation: Environmental Protection Roger Landon Email Concurrence 10/16/18
Organization/Area of Responsibility Print/Type Nama Signature Date
Validation: Nuclear Safety Engineering Kraig Wendt 'K L-12 -23
Organization/Area of Responsibility Print/Type Name Signature ,44 AJSE commesits Naseluad Date

24590-G04B-F00006 Rev 51 (Revised 6/11/2018)

Ref: 24590-WTP-3DP-G04B-00093
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(B System Design Description Change
v - CHANGE DOCUMENT
=p/ Notice No.
24590-HLW-3ZN-HFP-00001
JOB NO. TITLE FOR CHANGE NOTICE
24590 HLW HFP System Design Description Change Notice to Align with the HLW PDSA
Validation: Radiological Engineering Robert English Email Concurrence* 10/16/118
Organization/Area of Responsibility Print/Type Name Signature Date
Validation: Operations Requirement Document ~ Dan Rovira Email Cancurrence™ 10/15/18
Organization/Area of Responsibility Print/Type Name Signature Date
Validation:  Quality Assurance Greg Butt Email Concurrence” 10/16/18
Organization/Area of Responsibility Print/Type Name Signature Date
Concurrence: N/A N/A
Title Print/Type Name Date
Manager of Engineering and Design
Concurrence: Authority lan Milgate lo [t g ‘g
Title Print/Type Name Date
Approval: Systems Engineering Manager Sarah Barker /O//ﬁ//g
Title Print/Type Name Signature pate 7~

*Email concurrence for validation emails can be found on 24590-HLW-EDR-SYSE-18-0007

24590-G04B-F00006 Rev 51 (Revised 6/11/2018)

Ref: 24590-WTP-3DP-G04B-00093



Attachment to 24590-HLW-3ZN-HFP-00001
Page 1 of 120

1.2 Limitations and Scope

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 the Technical Requirements Search Application-(FRSA}. 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
codes/standards, corporate best practices, and Engineering management expectations for a consistent approach to
design.

1.5  Acronyms and System Designators

Acronyms

ASD adjustable speed drive
CLW co-located worker

DBE osion basi

DVE Josi Geati

DWP Dangerous Waste Permit
EQP ; Lifieati |
ECR cili |

ICN integrated control network
MCR—  maincontrolroom

MIC microbial induced corrosion

ol roauicit

NACE National Association of Corrosion Engineers

NPH natural phenomena hazard
: Nuel Safetv Enei .
ORP Office of River Protection
PSV pressure safety valve
RCRA Resource Conservation and Recovery Act of 1976
RGM revised ground motion

e

ROIN : bicct identificat |
SBS submerged bed scrubber

SC-# seismic category-#

SEC el fail .
SSRS ; : it

SOF ? 5 .
SUB——subecontractor

TSR technical safety requirement

UPE Uni blo P Electrical S
UPS Usi ble P S 1S
WAC Washington Administrative Code
WG———watcr-gauge
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WSGM WTP site-specific ground motion
ZOI—— zone-ofinfluence

System Designators

HOP HLW melter offgas preeesstng-treatment process system

UPE uninterruptible power electrical system
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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 Requ_lrement
Section No.
Receive Waste, Glass Formers, and Prepare HLW Melter Feed for
A o N/A
Vitrification
FHOLDB}Receive/store treated HLW concentrate - The MFPV receives HLW 35
concentrate from the PT Facility HLW lag storage and feed blending 3.5.1.14.1
Al process system (HLP) via the HCP system piping.—Fhe- MEPV-interfaces-with 3.5.1.14.2
Mix treated HLW concentrate - The HLW concentrate is mixed in the MFPV S
A2 Beloespanalomsinehe Do el es oo popsesnonia s mne o e e
i i tpeusing mechanical agitators. 371.1.1
3.7.2.2
3.7.2.6
Sample treated HLW concentrate - The HLW concentrate is transferred from
the MFPV to the ASX system for sampling-by-the HEP-sample/transfer pumps
] T eulation] | | SX lo Tl
mainine concentra uERs-ba he M L using the HEP circulation 34.1.1.3
A.
3 3.5.39
AR+
A4 3532
Mix glass formers with HLW concentrate - A mechanical agitator mixes glass 2
AS formers and HLW concentrate in the MFPV to ensure data quality objectives 3.7.1.1.1
are met in support of waste form qualification. 3720
3.7.2.6
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Requirement

(LFL).

Reference Functional Analysis Description .
y P Section No.
Sample HLW melter feed - Representative samples of the HLW melter feed
are transferred from the MFPV to the ASX system-bythe HEP-sample/transfer
o : 34.1.13
A6
6 3.53.9
A6
AT Transfer HLW melter feed to MFVs - The HLW melter feed is transferred 34.1.1.1
’ from the MFPV to the MFV. e
) . 3.5.1.1.5.1
AS Receive/Store HLW melter feed — The MFV receives and stores HLW melter 351152
’ feed from the MFPV until it is transferred to the melter. "
Mix HLW melter Feed - The HLW melter feed is continuously mixed while 2
A9 being staged in the MFV before transferring to the melter for vitrification 3.7.1.1.1
using mechanical agitators. 3722
3.7.2.6
HHOLD} Transfer HLW melter feed to melters - Exeeptforperiodietine 34.1.1.2
A0 flushes- HLW feed is continuously transferred from the MFV to the HMP 3534
) system melter for vitrification as a continuous low volumetric rate stream via 3.9.12
air displacement slurry (ADS) pumps. 39391
Proveptolugainoorthe P Faciling to S Bagilins bropetas ng
B. Decontaminate Components NIA
34.1.2.7
Flush and decontaminate system components — The HCP/HFP system includes 3443
provisions to flush and decontaminate equipment and components to support 354.1
B.1 n.qntc.nancc and duomnllom rash R . — 36.1.1.10
N i ; ) 3.6.1.3.4
C. PVAAHProtect and Maintain HFP System Vessels NIA
3.5.1.2
Provide vessel overflow path te-a-sump-- MFPVs and MFVs (HFP vessels) are 3513
designed with an overflow path to preclude liquid uptake into the process
C.1 vessel vent exhaust system (PVV) and maintain a minimum headspace
volume.—S-eaetlesdbianid b bodbmseiae o the LLE o alle s
Supply purge air to the vessels — The HFP system provides air through the
C2 vessel to dilute the headspace below the hydrogen lower flammability limit 35.2.8
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Requirement

Reference Functional Analysis Description .
y P Section No.
C3 Ventilate the vessel headspace — The HFP system provides a flow path 3.5.2.6
I sufficient to vent generated hydrogen and purge air from the vessel headspace. 3527
C4 Cool vessel contents — Plant cooling water from the PCW system is provided 31516
- to the jackets of the HFP system vessels. —
D. Manage Select HLW Facility Sumps N/A
D.1 Monitor Sump Levels - The HCP/HFP system provides monitoring and a leak 3.10.1.5
— detection system for select HLW Facility sumps. 3.10.2.6
Transfer sump effluent — The HCP/HFP system sump pumps/ejectors that 3515
D.2 operate in areas regulated as tank system or ancillary equipment secondary —
- 3.9.2.1
containment return effluent to the process. s
E. Provide Monitoring and Controls N/A
3.10.1.5
3.10.1.6
. L . 3.10.1.7
Provide monitoring & controls (non-safety) — The PCJ system provides non-
E.l S ; 3.10.2.6
safety monitoring and controls for HFP system process equipment. 31027
3.10.3.2
3.10.4.1
3.10.2.1.5
3.10.2.2.3
3.10.2.2.5
3.10.2.2.6
Provide monitoring & controls (safety) — The PPJ system provides safety
E2 o . . 3.10.2.2.8
monitoring, controls, and interlocks for HFP system process equipment. 73 10290
3.10.2.2.12
3.10.2.2.13
E. Receive Power N/A
Receive Electrical Power — The LVE system provides low voltage power to all
F.1 ; - - N/A
HEFP system equipment in normal operations. .
Receive Uninterruptible Power — The UPE system provides uninterruptible
F.2 : ; 3.7.24
power for selection HFP system functions upon loss of normal power. e
b N/A
D1
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Requirement

Reference Functional Analysis Description Section No.
b2
E NAA
E NAA
G- NAA
G+
H NA
HA
NAA
H
2
B3 33T
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Reference

Functional Analysis Description

Requirement
Section No.

NA
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Reference

Functional Analysis Description

Requirement
Section No.

M2
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Table 2-1 Functional Analysis and Crosswalk to Requirements
Reference Functional Analysis Description Requirement
Section No.

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 24590-WTP-3DP-G04B-00046, Engineering Drawings.
These requirements may not be used in support of fabrication or construction. Per Section 5.7 of 24590-WTP-
3DP-G04B-00046, procurement of equipment with requirements on HOLD in the FDD/SDD may proceed in
certain cases with authorization of the Manager of Production Engineering.

The following abbreviations are used to designate the selected method for verification (see 24590-WTP-3DP-
G04B-00092, System Verification, for additional guidance concerning methods of verification):

(A) Analysis

(R) Review
)] Inspection
(T) Test

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

(COM) Commissioning
(CON) Construction
(ENG) Engineering
Lolob Cemsdenetien

(SU) Startup

CoOM) € s
(SUP)  Supplier

e Cebesabmetor
E{EEQE} R ppHe 2 Y

3.1.1 Risk Managed Requirements

Requirements identified in this SDD with [A] and [B] versions are provided to support the risk managed direction
of the HFP SDD. A WTP executive management group is providing interpretation of each requirement and
establishing a final risk managed requirement statement ([B]). The “HOLD” version of the requirement ([A]) is
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sourced from design basis project documentation, providing reference to the requirement, which is expected to be
changed and this is placed on hold to focus work efforts on stable requirements and allow time to validate the use
of the directed requirement identified as [B].

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, Funetional DeseriptionSystem
Functions/Safety Functions, listed in parentheses following the source document-and-tD-numberreferences. 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

34.11.1 MFPV to MFV Transfer Rate

Requwement The HFP svstem shall be capable transferrmg MEFPYV content to the MFV at a transfer rate of 44

&et&keﬁé—k‘@@—pe%day}—as—s&p&ﬂated—nm@eﬁ&aet—As stated in the BOD the 44 gpm nommal

transfer rate is considered a key design feature assumed in modeling and Office of River Protection (ORP)
concurrence is required before the capability can be reduced in design.
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Verification: Verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments
Perf 1sisof the HCP and LHEP pini
A ENG | determincthe MERNto-MIVanstorratesrequired-to
B Eacilit il hout.
Review the design to verify that the HFP system is capable
R ENG | of transferring MFPV content to the MFV at a rate of 44
o eopdtesmnpesnbthenaa o
CompenentTag-Numbers-{CTN):
-00005,-00007-and—00017-

+ How-rate: yreres . . E. )
sempeesede st Loenag
sempeasesdsp e e Loy
B e e

e

T SU/ | Perform an integrated system test to verify the MFPV to the

COM | MFYV transfer rate comphies-with-the-analysisis achievable.

3.4.11.2 MFV to Melter Transfer Rate

Requwement The HFP system shall be capable of transferrm; MFV content to the melter at a transfer rate of 2

&et&keﬁé—k‘@@—pe%day}—as—s&ptﬂated—nmeﬁ&aet—As stated in the BOD the 2 gpm nommal transfer
rate is considered a key design feature assumed in modeling and ORP concurrence is required before the
capability can be reduced in design.
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Verification: Verification is expected to be achieved through the following:

Verif. | Verif.
Method | By Plan Notes/Comments
Perk Isisof the HCP-and LEP-pini
A ENG | determine-the MEVto-meltertransferraterequired-to-satisfy
crcility Bt
Review the design to verify that the HFP system is capable
R ENG | of transferring MFV content to the melter at a rate of 2
o esmdbeemamessih e mne b
Cotbler il Db onoolooooo
LOO0 e 000
Obtain-test-data-from-the-supplicr validating the-minimum .
SUpP R
+ flow-rate: | T i L
berland
M > hicl o
Perform an integrated system test to verify that the MFV to
the melter transfer rate is achiev ablefh&ADS—p&mps—afe The-BOD-specifics-a-nominal-2-gpm
T SuU/ binedfl A bl
b
COM ]l] ]i. ﬁglﬂF!l | | Fiei DS .
stpportHHAhroughput.

3.4.1.1.3 Mirimum-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, [HLW-V e B

Plant] (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, 24590-101-TSA-W000-0004 -172-00001, Final
Technical Basis for HLW Vitrification Stream Physical and Rheological Property Bounding Conditions, and
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PIBOD, 24590-WTP-DB-PET-09-001 table B-4 specify the transfer rate must be accomplished at a bounding
rheology of 30 Pa and 40 cP whlle not exceedlng 10 feet per second (fps) Ws—aredesrg&ed—te—m%erﬁaee

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

Verif. | Verif.
Method By Plan Notes/Comments
Perform an analysis of the HFP systems to determine-verify
A ENG | the required sampling transfer rate to maintain
homogeneity.
R ENG Review the design of the HFP system to verify

conformance with the results of the analysis.

Section 6.4 of WAI Screening of HLW
Perform an integrated system test to verify the Glass Chemistry Processing Activities
SU/ | sample/transfer pumps are capable of providing a minimum | specifies the “slurry flow rate must be

T COM | transfer rate to maintain homogeneity from the MFPV to within the range established during VSL
the ASX. testing.” The value used in testing was
44 gpm.

3.4.1.2  Design Life

34121 Desigh(Operating)-LifeMaterial Selection for Accessible Plant Equipment

Requirement: The HCP/HFP system equipment not installed in black cells shall be constructed of materials
compatible with the HLW Facility room operating environment in which they are installed over a nominal plant

life of 40 years, mcluswe ofmamtenance [Sectlons 11.1.1.11.4. 1 11 .9, BOD] [Sectlon 14.8, ORD]—ArH—non—

Basis Discussion: Operating environment considerations include but are not limited to chemical, radiological, and
thermal exposure during all operating conditions. Equipment accessibility and maintenance contribute to the
material selection process. The selection of equipment installed in remotely maintained caves and cells addresses
the operating environment to minimize maintenance requirements. Other accessible and maintainable equipment
not having a design life of 40 vears is specified for a cost-effective design life, taking into account current
technology, ALARA exposure principles, and waste minimization. 24590-HLW-U0D-W16T-00001, HLW Room
Environment Data Sheet, identifies environmental conditions for rooms that house safety SSCs while Table 12-1

of the BOD provrdes the internal desrgn temperatures for other rooms in the facrhtv —Equ-rpmerrt—&ﬁd—m&teﬂal
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Verification: Verification is expected to be achieved through the following:

Verif. | Verif.

Method | By Plan Notes/Comments

“gualifieddesignh Hicat Design life-for safety-and PAM
] ¥ . g £ red f] EE% . T Efcat kaco.

Review the design to verify that HCP/HFP system
equipment not installed in black cells is constructed of
materials compatible with the HLW Facility room operating
environment in which they are installed over a nominal plant

life of 40 years, inclusive of maintenance. Review-designte | May-be-documented-inan
R ENG ~ Y o e :

3.4.1.2.1.1 Material Selection for Equipment in Black Cells

Requirement: The HCP/HFP system equipment installed in black cells and hard-to-reach areas not provided with
redundancy shall be constructed of materials compatible with the HLW Facility room operating environment in

which they are installed over a design life of 40 years without maintenance activities. [Sections 11.1.1, 11.7.4,
11.9,16.4.1.1,16.4.2.2. BOD]

Basis Discussion: Operating environment considerations include but are not limited to chemical, radiological, and
thermal exposure during all operating conditions. 24590-HLW-U0D-W16T-00001, HLW Room Environment
Data Sheet, identifies environmental conditions for rooms that house safety SSCs while Table 12-1 of the BOD
provides the internal design temperatures for other rooms in the facility.

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

|\>I/§t_l;:2d ngnf' Plan Notes/Comments
Review the design to verify that HCP/HFP system
equipment not installed in black cells is constructed of
R ENG | materials compatible with the HLW Facility room
operating environment in which they are installed over a
nominal plant life of 40 years, inclusive of maintenance

3.4.12.2 Material Selection for Process Fluids-ef-Censtruction-and-Erosion/Corrosion-Design
Parameters

Requirement: The HCP/HFP system equipment and piping shall be constructed of materials compatible with the
expected operating process fluid conditions over a nominal plant life of 40 years. [Sections 11.1.1, 11.9, 16.4.1.4,
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Basis Discussion: When selecting materials for plant equipment, characteristics such as chemical resistance,

hardness, and process compatibility are addressed. The-allowanee-for-erosion/corrosionand-applicable-materials
of construction-are limited-to-those com ome into-con vith the nrocess fluids and that are

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

Verif. | Verif.

Method | By Plan Notes/Comments

Perform an analysis to verify that the materials of
construction are compatible with the expected operating
process fluid conditions over the 40-year plant life. Perform
Lsicli . ; ol Lin the HEP/ICP
Al ENG | oobemhicheesincopnelonil sl o povpeed o
o . ’ .
EIE IE SHToree b1 ;E o8 EIfEEEEE.

. i I . | .
alowsanees:

Review the design to verify that HCP/HFP system
equipment and piping is constructed of materials compatible
with the expected operating process fluid conditions
R ENG | determined in the analysis.Review-design-compenents-used
. . . ith,
€ ;. SYSte E ST CoRtac ’E E
>4 seqz.] ; a E E.]E EEI E E
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3.4.1.2.2.1 Material Corrosion Allowance

Requirement: The HCP/HFP system material corrosion allowance shall include erosion, corrosion, and
synergistic effects, at minimum. [Section 18.5, BOD]

Basis Discussion: Specific corrosion/erosion design parameters are provided in requirements 3.4.1.2.2.2 through
3.4.1.2.2.14.

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

Verif. | Verif.
Method By

Plan Notes/Comments

Perform an analysis to verify the erosion, corrosion, and
synergistic effects (at minimum) applicable to the material
corrosion allowance of the HCP/HFP system.

A EN

®

Review the design to verify that the HCP/HFP system
material corrosion allowance includes erosion. corrosion,

and synergistic effects (at minimum) as determined in the
analysis.

(]
m
z
@

3.4.1.2.2.2 General Corrosion Wear Rate

Requirement: The HCP/HFP system corrosion allowance shall include the general uniform corrosion rate of 0.6
mpv (24 mils at 40 years), regardless of velocity, when utilizing materials identified in Table 18-1 of the BOD.
[Section 18.6.1, BOD]

Basis Discussion: None.

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

I\/\I/eet_l;:gd Vngf' Plan Notes/Comments
Review the design to verify that the HCP/HFP system
material corrosion allowance includes the general uniform
R ENG | corrosion rate of 0.6 mpy (24 mils at 40 years), regardless
of velocity, when utilizing materials identified in Table
18-1 of the BOD.

3.4.1.2.2.3 Process Operating Limits Mitigating Localized Corrosion

Requirement: The HCP/HFP system shall not exceed the Process Localized Corrosion Design Limits specified
in Table 18-1 of the BOD for the materials provided in the system. Materials outside the bounds of Table 18-1
shall be justified by analysis. [Section 18.6.2, Table 18-1, BOD]

Basis Discussion: Parameters impacting localized corrosion are pH, temperature, chloride to nitrate ratio,
chloride to hydroxide ratio, and total chloride content. Table 18-1 in the BOD provides the design limits (design
requirements) for each of these parameters for various materials. These values are bound by the process corrosion
data (24590-WTP-RPT-PR-04-0001-01, WTP Process Corrosion Data — Volume 1, through 24590-WTP-RPT-
PR-04-0001-06, WTP Process Corrosion Data — Volume 6) with additional margin applied.
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Verification: Verification is expected to be achieved through the following:

I\)I/%rhlgd ngnf. Plan Notes/Comments
Perform an analysis to verify that the HCP/HFP system
does not exceed the Process Localized Corrosion Design
Limits specified in Table 18-1 of the BOD for the materials
A ENG | provided in the system. If the HCP/HFP system utilizes

materials outside the bounds of Table 18-1, perform an
additional analysis to verify the acceptable process
localized corrosion design limits.

Review the design to verify the HCP/HFP system does not
exceed the Process Localized Corrosion Design Limits
— | specified in Table 18-1 of the BOD or determined in the
preceding analysis for the materials provided in the system.

(]
m
z
®

3.4.1.2.2.4 End Grain Corrosion Mitigation

Requirement: The design of the HCP/HFP system shall avoid the exposure of end grains to highly oxidizing acid
conditions at high temperatures. [Section 18.8.2, BOD]

Basis Discussion: End grain corrosion is localized corrosion, which occurs along the worked direction of wrought
stainless steels and Stellite™ exposed to highly oxidizing acid conditions as well as in other alloys under the
“suitable” conditions.

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

Verif. | Verif.
Method By Plan Notes/Comments
A ENG Perform an analysis to verify where end grain corrosion
- —— | could occur in the HCP/HFP system.
Review the design to verify that the HCP/HFP system
R ENG design avoids the exposure of end grains to highly
- —— | oxidizing acid conditions at high temperatures, where
determined to be applicable in the analysis.

3.4.1.2.2.5 Stress Corrosion Cracking

Requirement: Where stress corrosion cracking is a potential source of corrosion in the HCP/HFP system and the
system does not utilize materials within the design limits listed in Table 18-1 of the BOD, low carbon alloys such
as 304L or 316L or more resistant alloys such as 6% Mo and Ni/Cr/Mo alloys shall be used. [Section 18.8.3,

BOD

Basis Discussion: Most metals and particularly alloys, including stainless steels and the nickel base alloys, can
suffer stress corrosion cracking. The SCC phenomenon occurs when an appropriate stress is applied to the metal,
a conducive environment is present, and the metal is susceptible. It is also important to ensure that stainless steel
1s not contaminated with carbon if welded directly to the stainless steel structure. Otherwise, it is possible for the
stainless steel to be more susceptible to stress corrosion cracking and other forms of intergranular attack.
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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 verify the potential sources of stress
corrosion cracking in the HCP/HFP system where the

A ENG - . — — .

- — | system does not utilize materials within the design limits

listed in Table 18-1 of the BOD.

Review the design to verify that the HCP/HFP system
utilizes low carbon alloys or more resistant alloys where
stress corrosion cracking is a potential source of corrosion
as determined in the analysis.

170

ENG

3.4.1.2.2.6 Crevice Corrosion

Requirement: In high oxidizing situations where crevice corrosion is a potential source of corrosion in the
HCP/HEFP system, low carbon alloys such as 304L or 316L or more resistant alloys such as 6% Mo and Ni/Cr/Mo
alloys shall be used. [Section 18.8.4, BOD]

Basis Discussion: Crevice corrosion is a form of localized corrosion that can occur within crevices or at shielded
surfaces where a stagnant solution is present, e.g.. at metal/metal or metal/non-metal junctions such as under
bolts, gaskets and valve seats. The presence of solid precipitates/sludges can also create crevice corrosion
conditions. Crevice corrosion is similar to pitting in mechanism, though generally not so rapidly debilitating. It
can, however, lead to pitting or stress corrosion cracking.

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

Verif. | Verif.
— Plan Notes/Comments
Method By —

Perform an analysis to verify the potential sources of

A ENG crevice corrosion where the system does not utilize

- —— | materials within the design limits listed in Table 18-1 of the
BOD.
Review the design to verify that the HCP/HFP system
utilizes low carbon alloys or more resistant alloys in high

R ENG . — - . -

- —— | oxidizing situations where crevice corrosion is a potential
source of corrosion as determined in the analysis.

3.4.1.2.2.7 Microbial Induced Corrosion

Requirement: The HCP/HFP system shall only use treated process water, potable water, or deionized
(demineralized) water during flushing or hydrostatic testing. [Section 18.8.6, BOD]

Basis Discussion: Using treated process water, potable water, or demineralized water minimizes the potential of
microbial induced corrosion (MIC).

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

I\%d ng' L Plan Notes/Comments
Review the design of the HCP/HFP system to verify that
R ENG only Freate(.i process wgter potabl.e water, or deionized .
- —— | (demineralized) water is used during flushing or hydrostatic
testing.
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3.4.1.2.2.8 Corrosion Fatique

Requirement: The HCP/HFP system vessels and piping shall be designed to accommodate the expected fatigue
cycles over the 40-year design life. [Section 18.8.7. BOD]

Basis Discussion: Fatigue is the phenomenon leading to fracture under cyclic stresses that have a maximum value
less than the tensile strength of the material. Corrosion fatigue is fatigue exacerbated by corrosion concurrent with
or subsequent to the application of the stress.

Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
Method | By

Plan Notes/Comments

Perform an analysis to verify the expected fatigue cycles
A ENG | the HCP/HFP system vessels and piping are expected to
accommodate over their 40-year design life.

Review the design to verify that the HCP/HFP system is
R ENG | designed to accommodate the fatigue determined in the

analysis.

3.4.1.2.2.9  Vapor Phase Corrosion

Requirement: The HFP system shall consider the conditions in the regions in contact with vapor only or at the
vapor/liquid interface in specifying corrosion allowances. [Section 18.8.8. BOD]

Basis Discussion: The conditions in the regions in contact with vapor only or at the vapor/liquid interface are
different from those in the bulk liquor.

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

Verif. | Verif.
Method —_Bi Plan Notes/Comments
Review the design of the HFP system to verify that vapor
R ENG | phase corrosion is considered in specifying corrosion
allowances.

3.4.1.2.2.10 Galvanic Corrosion Protection

Requirement: Galvanic corrosion protection shall be provided where required in the HCP/HFP system. [Section

18.8.9, BOD

Basis Discussion: When a metal is immersed in a liquid it will establish a corrosion potential or rest potential at
which the rate of anodic reaction is equal to the rate of cathodic reaction. When two dissimilar metals are placed

in electrical contact in such a solution, an electrochemical cell will be set up and the difference in their rest
potentials will cause a current to flow between them. In the WTP, though several alloys may be used in a given
vessel, they often will be similar and corrosion potential differences may not be great. This similarity may cease,
for example, in a crevice where one component may become active and corrode severely. Due to the use of steam
ejectors and heated tanks, there are opportunities for the presence of thermogalvanic corrosion cells to be set up.
If two portions of the same component are at different temperatures, the warmer section often becomes the anode
and corrodes.
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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 verify where galvanic corrosion
- —— | protection is required in the HCP/HFP system.
Review the design to verify that the HCP/HFP system is
R ENG | provided with galvanic corrosion protection, where
required.

3.4.1.2.2.11 Passivation of Stainless Steel

Requirement: The HCP/HFP system shall include provisions for the addition of chemicals to promote re-
passivation after or during liquid transfers. The HCP/HFP system shall be designed to be chemically cleaned,
descaled, and re-passivated. [Section 18.6.5. BOD]

Basis Discussion: Stainless steels exhibit a stable passive oxide film capable of protecting the underlying surface
from corrosion. Stainless steel passive oxide films form naturally on the metal surface. Passive oxide film consists
of iron, chromium, nickel, and oxygen and minor constituents include molybdenum and manganese. The oxide
covers the surface and is tightly adherent and creates a barrier thereby reducing the corrosion rate of the base
metal. A characteristic of the passive oxide film is to spontaneously reform when scratched. The passive oxide
film acts as a barrier to slow diffusion and reduce corrosion reaction rates.

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

'\%d ngnf. Plan Notes/Comments
Review the design to verify that the HCP/HFP system
includes provisions for the addition of chemicals to
R ENG | promote re-passivation after or during liquid transfers and
that the system is designed to be chemically cleaned,
descaled, and re-passivated.

3.4.1.2.2.12 Synerqgy Effects

Requirement: If the velocity in HCP/HFP system piping and vessels is within 4-6 m/s, the design shall use a
velocity greater than 6 m/s to preclude the use of an additional allowance for synergy effects. [Section 18.8.1,

BOD

Basis Discussion: The synergistic effects of erosion and corrosion are required to be evaluated in the design of
piping and vessels. At velocities less than 4m/s, corrosion is the dominant wear mechanism and at velocities
greater than 6 m/s, erosion is the dominant wear mechanism. The synergistic region exists between 4-6 m/s.

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

Verif. | Verif.
Method | ~ By Plan Notes/Comments
A ENG Perform an analysis to verify the HCP/HFP system vessel

- —— | and piping velocities.

Review the design of the HCP/HFP system to verify piping
R ENG | and vessels use a velocity greater than 6 m/s if the velocity
is within 4-6 m/s.
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3.4.1.2.2.13 General Erosion Wear Rate in Piping

Requirement: The HCP/HFP system corrosion allowance for piping shall include an erosion wear rate in
accordance with Table 3-1. below. Wear rates for piping operating outside the bounds of this table shall be
justified by analysis. [Section 18.7.1, BOD]

Table 3-1 Erosion Wear Rates for Piping Design
% Velocity Solids Erosion Wear Rate
No <12 ft/s 0-2 wt% 16 mils (0.016in)/0.4 mpy
No <12 ft/s >2-273 wt% 70 mils (0.07in)/1.75 mpy
Yes <10 ft/s 0-64 wt% 101 mils (0.101in) / 2.525 mpy

Basis Discussion: General erosion wear rates are provided in the BOD for stainless steel and high nickel alloy
piping dependent on velocity and solids concentration. The basis for Table 3-1 is provided in 24590-WTP-MOC-
50-00019. Total Corrosion Allowances for WTP Stainless Steel and High-Alloy Piping Systems.

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

Verif. | Verif.
Method —E\[ Plan Notes/Comments
Perform an analysis to verify the velocity and solids content
in the HCP/HFP system process stream. If the analysis
A ENG | determines that the piping operates outside the bounds of

Table 3-1, perform an additional analysis to verify the
acceptable erosion wear rate for the piping.

Review the design to verify that the HCP/HFP system
corrosion allowance for piping includes an erosion wear rate
ENG | in accordance with Table 3-1 or the preceding analysis,
depending on the velocity and solids content of the process
stream.

I

3.4.1.2.2.14 General Erosion Wear Rate for Vessels

Requirement: The HCP/HFP system corrosion allowance for vessels shall include an erosion wear rate in
accordance with Table 3-2, below. Wear rates for vessels operating outside the bounds of this table shall be
justified by analysis. [Section 18.7.2, BOD]

Table 3-2 Erosion Wear Rates for Vessel Design
%m Velocity Solids Erosion Wear Rate
No <12 ft/s 0-2 wt% 4 mils (0.04in)/0.1 mpy
No <12 ft/s >2-273 wt% 16 mils (0.016in)/ 0.4 mpy
Yes <10 ft/s 0-64 wt% 101 mils (0.101in) / 2.525 mpy

Basis Discussion: General erosion wear rates are provided in the BOD for stainless steel and high nickel alloy
vessels dependent on velocity and solids concentration. The basis for Table 3-2 is provided in 24590-WTP-MOC-
50-00004, Wear Allowance for WTP Waste Slurry Systems.
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Verification: Verification is expected to be achieved through the following:

Verif. | Verif.
Method _EY Plan Notes/Comments
Perform an analysis to verify the velocity and solids content
in the HCP/HFP system process stream. If the analysis
A ENG | determines that the vessel operates outside the bounds of

Table 3-2. perform an additional analysis to verify the
acceptable erosion wear rate for the vessel.

Review the design to verify that the HCP/HFP system
corrosion allowance for vessels includes an erosion wear
ENG | rate in accordance with Table 3-2 or the preceding analysis,
depending on the velocity and solids content of the process
stream.

(Py)

3.4.1.2.2.15 Fretting/\Wear

Requirement: Where fretting or wear is a potential issue in the HCP/HFP system, an appropriate additional
corrosion allowance shall be added. [Section 11.9.1.2, BOD]

Basis Discussion: An example of a configuration where fretting or wear is a potential issue is when pipes pass
through baffle plates.

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

I\/\I/e etrhlg. d ng' L Plan Notes/Comments
A ENG Perform an analysis to verify where fretting or wear is a
- = | potential issue in the HCP/HFP system.
Review the design to verify that an appropriate additional
R ENG | corrosion allowance is added where fretting or wear is a
potential issue.

3.4.1.2.2.16  Galling of Moving Surfaces

Requirement: Where galling could occur in the HCP/HFP system. a material grade which is less susceptible to
galling shall be used for at least one of the components, or the use of dry lubricants or metallic coatings shall be
used. [Section 11.9.1.1, BOD]

Basis Discussion: An example of a material grade that is less susceptible to galling is UNS S21800.

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

Verif. | Verif.
Method By Plan Notes/Comments
A ENG Perform an analysis to verify where galling could occur in
- —— | the HCP/HFP system.
Review the design to verify that the HCP/HFP system uses a
material grade which is less susceptible to galling, dry
R ENG - . : ‘
- —— | lubricants, or metallic coatings where the analysis
determines that galling could occur within the system.
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3.4.1.2.2.17 Cavitation Damage

Requirement: The HCP/HFP system pumping systems and agitators shall be designed to minimize cavitation.
[Section 18.8.10, BOD]

Basis Discussion: Cavitation is caused by the formation and collapse of vapor bubbles in a liquid near a metal
surface. The possibility for cavitation damage exists in high velocity fluids, such as those found in fluidic devices
or centrifugal pumps.

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

Verif. | Verif. Plan Notes/Comments
Method By —
A ENG Perform an analysis to verify where cavitation is a concern in
- —— | the HCP/HFP system.
Review the design to verify that the HCP/HFP system
R ENG pumping systems and agitators are designed to minimize
- —— | cavitation where it is determined to be applicable in the
analysis.

3.4.1.2.2.18 Creep

Requirement: The HCP/HFP system high temperature vessels and piping shall be designed to allow for creep
over the life of the component. [Section 18.8.11. BOD]

Basis Discussion: Creep is the continuous increasing deformation of a material over time under a constant load. It
is only experienced in structures, systems, and components operating at high temperatures.

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

Verif. Verif.
Method —5\1 Plan Notes/Comments

Perform an analysis of the HCP/HFP system vessels and

A ENG | piping to verify the expected operating temperature of the
component.
Review the design to verify that high temperature vessels

R ENG | and piping are designed to allow for creep over the life of
the component.

3.4.1.2.3 Room Environment Conditions for Safety SSCs

Requirement: The safety SSCs in the HCP/HFP system shall be designed and qualified to function as intended in
the environments associated with the events for which they are intended to respond. Environmental qualification
shall be to IEEE 323-83. The effects of aging on normal and abnormal functioning shall be considered in design
and qualification using IEEE 323-83. [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 perform their safety function. 24590-HLW-UOD-W16T-00001, HLW Room Environment Data Sheet,
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1dent1f1es env1ronmental conditions for rooms that house safety SSCS Safet—y—SSGs—ées%&a%ed—as—Safe%y—Gl-&ss

[ALARA]
Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
Method | By Plan Notes/Comments
Perform an analysis or supplier testing to verify the ability of | Dectmentin EQP-—See HEW - Roem
AT ENG/ | the SSCs credited with a safety e= PAM function to Lemeimemareni Do e a0 UL 0D
SUP | withstand specified environmental conditions for the rooms | HOB-W1H6F-00001)forreom
in which they are installed. eavirormetabconditions:

Review the design to verify that safety SSCs are

environmentally qualified to IEEE 323-83 inclusive of the May-be-accomplished-by-EQP-or

R ENG | effects of aging on normal and abnormal functioning. Review | separate-evaluation/assessment-and
o518 I ) ] F Htions. PE

34124 Reoom-Enviranment-Condittonstor-Non-Satety-88€s

3.4.1.25 Nonmaintainable Soft or Nonmetallic Parts

Requirement: The HCP/HFP system equipment and components located in black cells and hard-to-reach areas
shall be designed with no non-removable soft or nonmetalllc parts that could be affected by the total mte,qrated
radiation dose, 1nclud1ng camma and betasha 0 h-1 A RORH

dese—Soft or nonmetalllc parts can be affected bv radlatlon and lose their capabllltv to perform n thls

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

Verif.
Method

Verif.
By

Plan

Notes/Comments

A

ENG

Perform an analysis to verify the total integrated radiation

dose (including gamma and beta) to HCP/HFP system

equipment and components within black cells and hard-to-
reach areas.

ENG

Review the design to verify that HCP/HFP system
equipment and components located in black cells and hard-
to-reach areas do not contain non-removable soft or non-
metallic parts that could be affected by the total integrated
radiation dose (including gamma and beta) determined in the

analysis.

o hard B sof
or-nonmetathieparts:

3.4.1.2.6

Seismic-DesigrMoved to Section 3.4.2.4
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3.4.1.2.7 Durability-ef Equipment-Subject-te-Decontamination

Requirement: The HCP and HFP system equipment subject to decontamination agents-sueh-asfrozen-C02;
Demineralized-watersteam;,andnitrie-acid;-shall be eapable-efdesigned to withstanding this process without any
reduction of functionality through degradation of the electrical, mechanical, or any other components involved.

[Sections 9.1, 20-6,-ORD]{Seetion1H-831,BOD} (B.1)

Basis discussion: Equipment operating in a contaminated environment is monitored and, if necessary,
decontaminated before maintenance. The equipment might be subjected to decontamination agents such as

demineralized water, steam, or nitric acid. [ALARA |Fhe-speeifications-mustconvey-that the-equipment design
seccuetos thene creos o
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Verification: Verification is expected to be achieved through the following:
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l\)lleetﬂg d Vgr;f. Plan Notes/Comments
A ENG LEP/HCP ) bi l o
Review the design to verify HCP/HFP system equipment
can withstand decontamination without degradation or
R ENG reduction in equipment functionality Review-destgnand
" 1 5. thphad | i 11 .
3.4.2  Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements

3421

Safety DesignationsClassification

Requirement: The following HCP/HEFP system SSCs shall be designated-classified as safety SSCs in accordance

with Table 3-23-3. below.—=

[Safety Criterion 4.1-2, 4.1-3, 4.4-1, SRD] [Sections 4.3.1.1.1.4.4.1.4.1,4.4.2.1.1,

4.42.2.1.4423.1,442.4.1.,44.2.5.1.,44.2.6.1,44.2.7.1,443.2.1,44.4.1.1,44.4.5.1,4.44.6.1,4.44.7.1,

44.5.1.1,4.4.6.1.1,4.4.6.3.1, Appendix M, HLW PDSA13-441-

Table 3-3

HCP/HFP Safety Classifications

Equipment/Component
Description

Safety Function

Safety

Classification

Reference

Melter Feed Seismic

Mitigates the radiological and
chemically hazardous process stream

Section 4.3.1.1.1, Appendix M.

Piping

material by providing passive
confinement of liquid.

Interlock Final Elements material consequences of a seismic sC HLW PDSA
event.
HFP Centrifugal Transfer Mltlggtcs the radiological and ‘ .
T chemically hazardous process stream Section 4.3.1.1.1, Appendix M.
Pumps Seismic Interlock ; . SS
- material consequences of a seismic i HLW PDSA
Final Elements E——
- event.
G Conﬁnemgnt Boundary Mitigates the radiological and
Valves on Piping ; . .
. chemically hazardous process stream Section 4.3.1.1.1, Appendix M,
Penetrations Equal to or : R SS
. material consequences of a seismic i HLW PDSA
Exceeding 4 Inches event E—
(GFR Feed Isolation Valve) | —
Mitigates the direct exposure Section 4.4.1.4.1. Appendix M.
Joggles/Offsets consequences from a release of SS
- : ; HLW PDSA
radioactive material. ———
Reduce the probability of a release of
HCP/HFP Coaxial Process radioactive and chemically hazardous sS Section 4.4.2.1.1, Appendix M,

HLW PDSA
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Equlpment/_Co_mponent Safety Function —Ysa}f?t . Reference
Description Classification E—
Reduces the probability of an RLD
vessel hydrogen explosion by sS Section 4.4.2.1.1, Appendix M,
preventing spills to the wet process - HLW PDSA
cell (H-B014).
Reduce the probability of a release of
HCP/HFP Process Jumpers radioactive and chemically hazardous sS Section 4.4.2.2.1, Appendix M,
and Inline Components material by providing passive - HLW PDSA
confinement of liquid
Reduce the probability of a release of
radioactive and chemically hazardous sS Section 4.4.2.3.1, Appendix M,
HFP Vessels (including material by providing passive - HLW PDSA
overflow piping) confinement of liquid
Reduce the probability of a hydrogen sS Section 4.4.2.3.1, Appendix M,
explosion in HFP vessel headspace. - HLW PDSA
Reduce the probability of a vessel
HFP Vessel High Level overfill resulting in a spill or exhaust sS Section 4.4.2.4.1, Appendix M,
Interlock path blockage by preventing the - HLW PDSA
overfill level from being reached.
HFP Vessel Headspace Air | Reduce the probability of a hydrogen sS Section 4.4.2.5.1, Appendix M,
Purge and Purge Piping explosion in the vessel headspace. - HLW PDSA
Reduce the probability of hydrogen
explosion in vessel headspace by . .
HFP Vessel Agitators mixing vessel contents to release SS Scction 4.4.2.6.1. Appendix M.
. - HLW PDSA
trapped hydrogen and limiting the
accumulation of hydrogen.
Reduce the probability of a release of
. radloqctlve and c{h?mlcally' hazardous Section 4.4.2.7.1, Appendix M,
Sump Transfer Piping material by providing passive SS
- HLW PDSA
confinement of high-level process —
waste
Mitigates the consequences of an
Melter Plenum Pressure offgas release by limiting the duration sS Section 4.4.3.2.1, Appendix M,
Interlock Final Elements of the offgas release upon high melter - HLW PDSA
plenum pressure
Reduces the probability of an
SBS Low-Level Interlock unfiltered offgas release by protecting sS Section 4.4.4.1.1, Appendix M,
Final Elements the HOP HEPA filters and carbon - HLW PDSA
adsorber vessel from overheating
Mitigates consequences of an offgas
HOP HEPA Filter High release by protecting the HOP HEPA . '
Temperature Interlock Final filters and carbon adsorbe?r vessel sS Section 4.4.4.5.1, Appendix M,
from over-temperature failure due to - HLW PDSA
Elements - ;
- possible upstream component failures
and by isolating feed to the melter
Mitigates consequences of an offgas
HOP HEPA Filter dP release by protecting the HOP HEPA sS Section 4.4.4.6.1, Appendix M,
Interlock Final Elements filter integrity (i.e., plugging or - HLW PDSA
blowout)
HOP Secondary Offgas Mitigates the consequences of an Section 4.4.4.7.1, Appendix M,
Loss of Vacuum Interlock . SS
. offgas release to occupied areas - HLW PDSA
Final Elements —
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Equipment/Component

Safety Function

Safety

Reference

Description Classification
Mitigates the consequences of a
ASX Leak Detection radloactllve and chemically hazardous Section 4.4.5.1.1, Appendix M,
; release in the ASX enclosure by SS
Interlock Final Elements : . - HLW PDSA
detecting liquid in the enclosure and -
terminating recirculation
Piping Penetrations Mitigates the consequences ofa
release of radioactive and/or
Through the C5 Boundary chemically hazardous material b
Greater than 4” Diameter ovidin Vﬁ ltered confinement ¥ sS Section 4.4.6.1.1, Appendix M,
Up to and Including the providitz . - HLW PDSA
; ventilation from low contamination ——
Isolation External to the C5 ; .
Zone (GER Feed Pipes) areas to higher contamination reas,
through the point of release.
Mitigates the consequences of a
particulate or liquid aerosol release
(feed spray leak) inside the C5
. . confinement boundary by isolating . .
C5V HEPA Filter High dP potential leak sources. thereby sS Section 4.4.6.3.1, Appendix M,

Interlock Final Elements

protecting the C5V HEPA filter
boundary from excessive differential
pressure (dP) that could compromise

the cascade flow function of the C5V

HLW PDSA
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Basis Discussion: To ensure safety SSCs meet the design functions, Safety Criterion 4.4-1 of the-24590-WTP-
SRD-ESH-01-001-02, Safety Requirements Document VVolume Il (SRD) states: “Safety structures, systems, and

components designated as SC and SS shall be designed and qualified to function as intended in the environments

assoc1ated with the events for Wthh they are 1ntended to respond ? JEhe—pGFﬁeﬁs—ef—thas—fequﬁemem—eﬁ—held—&fe

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

Verif. | Verif.
Method | By Plan Notes/Comments
Review efthe design to verify safety-designations-as aliepedandepec o alien b
dentifed in il . lifieation datasheetthe Lo PDSA/DSA_ Reviewi |
R ENG HCP/HFP system components listed in Table 3-3 are bejotntclfortbetween-destonagcney
classified as SS or SC. and-kQ-group:

3.4.2.2 Tank System Secondary Containment

Requirement: The portions of the HCP/HFP system regulated as tank systems and ancillary equipment shall be
designed with secondary containment, except for those portions of the system that serve as secondary containment
(WAC 173-303-640[4][d][i] through [iv]). [Section I11.10.C.16.a, DWP] [Sections 11.6.9. 14.10.1.2, 14.10.1.3,

BOD

Basis Discussion: Tank systems in the HLW Facility are subject to the requirements of the Washington
Administrative Code (WAC). Examples of secondary containment for tank systems include liners, vaults, double-
walled tanks, and other Ecology-approved devices. Ancillary equipment means any device (e.g., piping, fittings,
flanges, valves, and pumps) used to distribute, meter, or control the flow of dangerous waste from its point of
generation to a tank system, between dangerous waste storage tanks, or to a point of disposal or shipment offsite.
Examples of secondary containment for ancillary equipment includes trench jacketing and coaxial piping.

ALARA

Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
Method By

Plan Notes/Comments

Review the design to verify portions of the HCP/HFP
R ENG | system regulated as tank systems and ancillary equipment
are provided with secondary containment.

3.4.2.3 Tank System Vapor Confinement

Requirement: The portions of the HCP/HFP system regulated as tank systems shall be designed to prevent the
escape of vapors, fumes, or other emissions into the air if the tank holds materials that are acutely or chronically
toxic by inhalation (WAC 173-303-640[5][e]). [Section 14.10.1, BOD]
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Basis Discussion: Tank systems in the HLW Facility are subject to the requirements of the Washington
Administrative Code. [ALARA]

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

Verif. | Verif.
Method By Plan Notes/Comments
Review the design to verify portions of the HCP/HFP
system regulated as tank systems are designed to prevent
R ENG | the escape of vapors, fumes, or other emissions into the air
if the tank holds materials that are acutely or chronically
toxic by inhalation.

3.4.2.4 Seismic Design

Requirement: The HCP/HFP system equipment shall be designed and qualified for seismic conditions in
accordance with Table 3-4 below. This equipment shall be designed using revised ground motion (RGM) or WTP
Site-Specific Ground Motion (WSGM). [Sections 4.3.1.1.4,4.4.1.1.4,4.4.2.3.4,4.4.2.5.4,4.4.2.6.3,4.4.2.7.3,
4.4.6.1.4, Appendix M, HLW PDSA] [Sections 4.4.1, 16.4.2.7. Appendix B, BOD]

Table 3-4 HCP/HFP System Seismic Design Categories

Seismic

Description i Reference

Sections 4.3.1.1.4,

Melter Feed Seismic Interlock Final Elements SC-1 4.4.1.1.4, Appendix M,
HLW PDSA
Section 4.3.1.1.4

HFP Centrifugal Transfer Pumps Seismic Interlock Final Elements SC-I 4.4.1.1.4, Appendix M,
HLW PDSA

C5 Confinement Boundary Valves on Piping Penetrations Equal to or Section 4.3.1.1.4 .

Exceeding 4 Inches (GFR Feed Lines) SC-l 4.4.1.1.4, Appendix M,
HLW PDSA

Joggles/Offsets SC-111 Appendix M, HLW PDSA

HCP/HFP Coaxial Process Piping from the HLW Facility Penetration to sC-111 Appendix M. HLW PDSA

the Melter Cave Wall Box, Including Melter Cave Cross-Connect Piping
HCP/HFP Process Jumpers and Inline Components SC-111 Appendix M, HLW PDSA

Section 4.4.2.3.4
Appendix M, HLW PDSA

HFP Vessel High Level Interlock SC-111 Appendix M, HLW PDSA
Section 4.4.2.5.4

HFP Vessels (including overflow piping) SC-I

HFP Vessel Headspace Air Purge and Purge Piping SC-I Appendix M. HLW PDSA
. Section 4.4.2.6.3

HFP Vessel Agitators SC-111 Appendix M. HLW PDSA
. Section 4.4.2.7.3

Sump Transfer Piping SC-I11 Appendix M. HLW PDSA

Melter Plenum Pressure Interlock Final Elements SC-111 Appendix M, HLW PDSA

SBS Low-Level Interlock Final Elements SC-1 Appendix M, HLW PDSA

HOP HEPA Filter High Temperature Interlock Final Elements SC-I11 Appendix M, HLW PDSA

HOP HEPA Filter dP Interlock Final Elements SC-111 Appendix M, HLW PDSA
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Description e (e Reference
zescription Cateqgory —
HOP Secondary Offgas Loss of Vacuum Interlock Final Elements SC-111 Appendix M, HLW PDSA
ASX Leak Detection Interlock Final Elements SC-111 Appendix M, HLW PDSA
Piping Penetrations Through the C5 Boundary Greater than 4” Diameter Section 4.4.6.1.4
Up to and Including the Isolation External to the C5 Zone (GFR Feed SC-I A —
; — Appendix M, HLW PDSA
Pipes)
C5V HEPA Filter High dP Interlock Final Elements SC-1 Appendix M, HLW PDSA
Piping in Black Cells SC-1 Section 16.4.2.7, BOD
Seismic
category o .
Post-Accident Monitoring (PAM) instruments designations gifgw Criterion 4.3-4
per PAM —
report*

*24590-HLW-RPT-ENS-12-002, HLW Preliminary Post Accident Monitoring Report

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 natural phenomena hazard (NPH) events (e.g., earthquakes,
wind, and floods) without loss of capability to perform specified safety functions.

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

Verif. | Verif.
Method By Plan Notes/Comments
ENG/ Perform an analysis or supplier testing on equipment listed
AT SUP. in Table 3-4 to verify the capability to withstand a seismic
— event.
Review the design to verify conformance to the as-
R EN :
- — | tested/as-analyzed configuration.

3.4.2.5 Seismic Design for Interaction Effects

Requirement: Interaction effects shall be considered when determining the seismic category of individual items
and, where an adverse seismic interaction with SC or SS components exists, adequate measures shall be taken to
preclude the adverse interaction. The HCP/HFP system shall use either RGM or WSGM for evaluating seismic
interactions between SC-III/SC-IV sources and SC-I and SC-II targets. [Section 10.2.15, Appendix B, BOD]
[Criterion 4.1-3, SRD]

Basis Discussion: Equipment that is non-safety may be identified as having a potential for adverse interaction
with safety equipment during a seismic event in accordance with 24590-WTP-GPG-ENG-033, Evaluation for
Seismic Interaction Effects. Where a resolution strategy is selected to increase the seismic category of the source
SSC to protect the safety (target) SSC, the resulting seismic category of the equipment may be greater than
SC-IV. In those cases, the equipment design is verified to meet the higher seismic performance category such that
the target SSC is protected.
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Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
Method | By Plan Notes/Comments

Perform an analysis or supplier testing on SSCs to verify the
ENG/ | ability to withstand the seismic loadings for their respective

AT e ;
— SUP | seismic categories to the extent necessary to prevent
interactions.
Review design of the HCP/HFP system to verify seismic
R ENG | categorization of equipment based on interaction effects per

24590-WTP-GPG-ENG-033.

3.4.3  System Interface Requirements
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System

3.4.4  Other Technical, Specialty, Operations and Maintenance Requirements
3.44.1 Remotely Maintainable or Replaceable Equipment and Components

Requirement: HCP/HFP system equipment and instruments in remotely maintained areas (not including black
cells) shall be designed to be remotely removable, replaceable, and maintainable to achieve a 40-year design life.

[Sections 5.2, 62,813 941441421410,-ORD] [Sections 6-7-8-1-2;-912;
9423213231141, 4451474 1183112-63,-BOD]-
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i “There should be an engineered method for the removal of equipment from cells, caves,
and bulges (except for black cells), taking into consideration containment and radiation control.

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

Method By Plan Notes/Comments
Review the design of HCP/HFP system equipment in May-be documented in-an
remotely maintained areas (not including black cells) to assessmentlevaluation.

R ENG verify it is designed to be remotely removable, replaceable

and maintainable Review-of destgnusing-a-software .
e L e Pceeeﬂm‘i‘eﬂd' us”mg & ‘sef_t areprogram
remotable: )

T | cOM | PL-RACT-RT 0001 WTP Remetabitity Verification Plan.
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3.4.45  Provisions for Startup Festing-and Commissioning

Requirement: The system-design of the HCP/HFP system shall aceemmedate-include provisions, as necessary,
to support startup and commissioning testing-as-identifiedinAppendixA. [Section 11.4.7, H-5-1-BOD] [Section
19.129-4, 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]



Verification: Verification is expected to be achieved through the followin
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)

Verif. | Verif.
Method | By Plan Notes/Comments
eslormaeanebe e D Ll LI L e s s foeebedeormeniadinan
A = | P | ; | f!f . ! - L arEp |
Review the design to verify provisions in the design .
R ENG | account for tests/demonstrations to be performed during o FOpOrt— prane
startup and commissioning. . gt f

3.44.7

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.

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

J&Eg d Vg;/'f' Plan Notes/Comments
Review the design to verify the HFP systems and
R ENG equipment requiring.remo.te insFallati.on and maintenapce Aeeemﬁhshed—éufmg—rewew—ef
have tolerances specified in their design and be as-built submitted- G-321-E-documents
with sufficient precision to provide for the ability to
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Verif. Verif.
Method By Plan Notes/Comments
remotely install, connect, disconnect, and reconnect all
replaceable components. Review-supplierfabricationand
. . g5 ) OmpH
: - I. ; ! — : :
} SQR pe TeHpR . ) o . N thent F—.I f
I - £ - - )
f con . P CHICRIS OIS T . . . . '
.55 !.f Lier i HS awi E | | 5 T F E
3.4.4.8 Sealed for Life Components

Requirement: Permanently lubricated, sealed for life components shall be used in the HFP system wherever

possible in order to reduce maintenance requirements. [Section 9.1. ORD]

Basis Discussion: The use of permanently lubricated, sealed for life components ensures that the need for

maintenance is minimized, which supports maintaining facility worker exposure levels ALARA.

ALARA
Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method _EY Plan Notes/Comments
Review the design to verify permanently lubricated, sealed
R ENG | for life components are provided in the HCP/HFP system
wherever possible.
3.4.4.9 Equipment in Enclosures

Requirement: HFP system equipment requiring maintenance (such as process isolation valves, pumps, and

instruments) that comes into contact with the radioactive process fluids shall be housed in enclosures that resist

the gradual buildup of contamination and are easily decontaminated. [Section 14.1, ORD] [Section 11.3.2.7,

BOD

Basis Discussion: Equipment enclosures minimize facility worker exposure levels. [ALARA]

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

Verif. Verif. Plan Notes/Comments
Method By E—
Review the design of the HFP system to verify that
equipment requiring maintenance that comes into contact
R ENG with the; radioactive process fluids is locgted_ in enclosures
- = | that resist the gradual buildup of contamination and are
easily decontaminated, and have installed flushing
capability and drains.

3.4.4.10 Equipment Location in Hot Cells

Requirement: HFP system equipment that comes into contact with process streams with a high solids content

shall be located in maintainable hot cells using remotely operated jumpers. [Section 10.4. ORD]
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Basis Discussion: Equipment coming into to contact with waste streams containing a high solids content is
located in maintainable areas due to plugging concerns. [ALARA]

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method

Plan Notes/Comments

@

Review the design of the HFP system to verify that

R ENG eq uipme.nt coming i.nto contagt With process streams with a
- —— | high solids content is located in maintainable hot cells
using remotely operated jumpers.

3.4.4.11 Fail Safe Equipment

Requirement: HCP/HFP system in-cell and in-cave equipment shall be designed to fail safely. [Section 11.4.1,
BOD] [Section 14.8, ORD]

Basis Discussion: HCP/HFP system equipment is designed to fail safe to mitigate potential hazards associated
with the failure of the normal control system.

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

Verif. Verif.
Method By Plan Notes/Comments
R ENG Review the design of the HCP/HFP system equipment to
- — | verify it is designed to fail to a safe state.

3.5  Vessel Requirements

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

3.5.1.1  Vessel Design and Operating Conditions
35111 Size (Batch Volume Capacity)
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35.11.2 FemperatureDeleted

3.5.1.1.3 PressureDeleted
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R ENG € 3 Documented-in DVR-

3.5.1.1.4 Capacity of Melter Feed Preparation Vessels

3.5.1.1.4.1 Capacity of Melter Feed Preparation Vessels [A]

Requirement: [HOLD] The HFP system melter feed preparation vessels (HFP-VSL-00001/00005) shall be
designed for a minimum design batch volume of 5500 gallons; the vessel maximum capacity shall conform to the
stated maximum capacities in the Dangerous Waste Permit (DWP). [Section 6.3.3. BOD] [Section III.10.E.1,
Table I11.10.E.C., DWP] (A.1)

Basis Discussion: The maximum capacity of HFP system vessels is restricted by the dangerous waste portion of
the Resource Conservation and Recovery Act (RCRA) Permit. This requirement is on [HOLD] pending resolution
0f 24590-WTP-GCA-MGT-18-01147.

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

Verif. | Verif.
Method —EY Plan Notes/Comments
A ENG | Perform an analysis to verify an adequate vessel sizing.
Review the design to verify conformance with the results of
R ENG :
- = | the analysis.

3.5.1.1.4.2 Capacity of Melter Feed Preparation Vessels [B]

Reqguirement: The HFP system melter feed preparation vessels (HFP-VSL-00001/00005) shall be designed for a
minimum design batch volume of 5100 gallons: the vessel maximum capacity shall conform to the stated
maximum capacities in the Dangerous Waste Permit (DWP). [Section 6.3.3, BOD] [Section III.10.E.1, Table
1II.10.E.C, DWP] (A.1)

Basis Discussion: The minimum design batch volume of the melter feed preparation vessels was changed from
5500 gallons to 5100 gallons in Revision 6 of the Basis of Design but the change did not transfer over to Revision
7 of the document as it now shows 5500 gallons. This parameter will be changed back to 5100 gallons in the next
revision to the document tracked through 24590-WTP-GCA-MGT-18-01147.
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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 verify an adequate vessel sizing.

Review the design to verify conformance with the results of
the analysis.

I
m
pd
@

3.5.1.1.5 Capacity of Melter Feed Vessels

3.5.1.1.5.1 Capacity of Melter Feed Vessels [A]

Requirement: [HOLD] The HFP system melter feed vessels (HFP-VSL-00002/00006) shall be designed for a
minimum design batch volume of 5500 gallons: the vessel maximum capacity shall conform to the stated
maximum capacities in the Dangerous Waste Permit (DWP). [Section 6.3.3, BOD] [Section III.10.E.1, Table
I11.10.E.C, DWP] (A.8)

Basis Discussion: The maximum capacity of HFP system vessels is restricted by the dangerous waste portion of
the Resource Conservation and Recovery Act (RCRA) Permit. This requirement is on [HOLD] pending resolution
of 24590-WTP-GCA-MGT-18-01147.

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

Verif. | Verif.
Method | By Plan Notes/Comments
A ENG | Perform an analysis to verify an adequate vessel sizing.

Review the design to verify conformance with the results of
= | the analysis.

I
m
z
@

3.5.1.1.5.2 Capacity of Melter Feed Vessels [B]

Requirement: The HFP system melter feed vessels (HFP-VSL-00002/00006) shall be designed for a minimum
design batch volume of 5100 gallons; the vessel maximum capacity shall conform to the stated maximum
capacities in the Dangerous Waste Permit (DWP). [Section 6.3.3, BOD] [Section III.10.E.1, Table III.10.E.C,

DWP] (A.8)

Basis Discussion: The minimum design batch volume of the melter feed vessels was changed from 5500 gallons
to 5100 gallons in Revision 6 of the Basis of Design but the change did not transfer over to Revision 7 of the
document as it now shows 5500 gallons. This parameter will be changed back to 5100 gallons in the next revision
to the document tracked through 24590-WTP-GCA-MGT-18-01147.

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

Verif. | Verif.
Method | By Plan Notes/Comments
A ENG | Perform an analysis to verify an adequate vessel sizing.

Review the design to verify conformance with the results of
= | the analysis.

[
m
pd
®
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3.5.1.2 Vessel Overflow

Reqguirement: The HFP system vessels shall have an instantaneously and continuously available overflow feature

sized to handle the maximum in-flow rate to the vessel without the liquid level in the vessel reaching an
unacceptably high level. [Section 6.7.5. BOD] (C.1)

Basis Discussion: The overflow features for HFP system vessels prevent liquid from entering the vessel
ventilation system in the event that normal process operating controls and trips fail to stop vessel overfilling.

ALARA]

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

Perform an analysis to verify the required overflow line
A ENG si;e to handlfe the maximum in-flow rate tg the vessel
- — | without the liquid level in the vessel reaching an
unacceptably high level.

Review the HFP system vessel design for the incorporation
of an instantaneously and continuously available overflow
feature that is sized in accordance with the results of the

analysis.

(]

ENG

3.5.1.3 Vessel Overflow Design

Requirement: The HFP system vessel overflow lines shall contain no valves or other restrictions and are
designed to prevent the buildup of material that could cause blockages. [Section 6.7.5, BOD] (C.1)

Basis Discussion: No design features are included that would preclude the overflow line from preventing liquid
from entering the vessel ventilation system.

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

Verif. | Verif.
Method By Plan Notes/Comments
Review the design of HFP system vessel overflow lines to
R ENG verify that no valves or other restrictions are included and
- = | that the lines are designed to prevent the buildup of material
that could cause blockages.

3.5.1.4 Vessel Overflow to Cells

Requirement: Where HFP system vessels overflow to cells, the overflow system shall maintain segregation of
the cell and the vessel ventilation system. [Section 6.7.5, BOD] (C.1)

Basis Discussion: Overflow systems must meet the requirements of WAC 173-303. In meeting these
requirements, overflowing directly to the cell floor is only considered as the last overflow in a cascaded system.
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Verification: Verification is expected to be achieved through the following:
Method By Plan Notes/Comments
Review the design of HFP system vessel overflow lines
R ENG | which overflow to cells to verify that the cell and the vessel
ventilation system are segregated.

3.5.1.5 Return of Overflows to the Process

Reqguirement: HFP system vessel overflows shall be returned to the waste treatment process. [Section 6.7.5,

BOD] (D.2)

Basis Discussion: None.

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

Verif. | Verif.
Method | By Plan Notes/Comments
Review the design of the HFP system to verify that vessel
R ENG
- —— | overflows are returned to the waste treatment process.

3.5.1.6 Vessel Cooling and Heating

Requirement: HFP system vessels shall include cooling and/or heating capabilities, if required. If both heating
and cooling are required, a duplicate coil shall be provided, as appropriate. [Sections 6.1, 11.7.4, BOD] (C.4)

Basis Discussion: Cooling and/or heating are required based on the particular waste properties contained in a
particular vessel and to achieve the required processing conditions.

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

Verif. | Verif.
Method By Plan Notes/Comments

Perform an analysis to verify the cooling and/or heating

A ENG | required for HFP system vessels based on the particular
waste properties or required process conditions.
Review the design of the HFP vessels to verify that cooling

R ENG | and/or heating is provided in conformance with the results of
the analysis.

3.5.2  Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements
3.5.21  WMesselOverflowFeature DesighDeleted
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R ENG & 3 3 Documented-in-DVR:
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3.5.2.4 HEP System Vessel Operating Conditions

Requirement: The HFP system vessels shall maintain passive confinement of the maximum operational volume
of waste material and shall be designed as ASME Section VIII pressure vessels with a design temperature of 212
°F, a design pressure of 15 psig/Full Vacuum for the vessel and 65 psig/Full Vacuum for the cooling jacket, and a
40-year design life given the erosive, corrosive and radioactive constituents contained by the vessels. [Sections
4.4.2.3.3,4.4.2.3.4, Appendix M, HLW PDSA]

Basis Discussion: The HFP system vessels are designed to national consensus codes and standards identified in
the SRD that provide the basic design principles and formulas for the design of fired or unfired pressure vessels
(including ASME Boiler and Pressure Vessel Codes, Section VIII, Division 1). [ALARA]

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

Verif. | Verif.

Method | By Plan Notes/Comments

Perform an analysis to verify that HFP system vessels
maintain passive confinement of the maximum operational
volume of waste material and are designed as ASME Section
VIII pressure vessels with a design temperature of 212 °F, a
design pressure of 15 psig/Full Vacuum for the vessel and
65 psig/Full Vacuum for the cooling jacket, and a 40-year
design life given the erosive, corrosive and radioactive
constituents contained by the vessels.

>
m
pd
@

Review the design to verify that the HFP system vessels are
designed to ASME Section VIII with a design temperature of
212 °F, a design pressure of 15 psig/Full Vacuum for the
vessel and 65 psig/Full Vacuum for the cooling jacket, and a
40-year design life given the erosive, corrosive and
radioactive constituents contained by the vessels.

I
m
pd
@

3.5.2.5 HFEP System Vessel Material

Reqguirement: The materials used in the construction of the HFP system vessels shall be non-fragmenting
(including Austenitic stainless steel or other alloy with sufficient fracture toughness). [Sections 4.4.2.3.3,
4.4.2.3.4. Appendix M, HLW PDSA]

Basis Discussion: The use of materials with a high fracture toughness provides assurance that fragmentation will
not occur because of a hydrogen event.

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

Verif. | Verif.

Plan Notes/Comments
Method | By B
Perform an analysis to verify the non-fragmenting materials
A ENG (including austenitic stainless steel or other alloy with

— | sufficient fracture toughness) to be used in the construction
of the HFP system vessels.

Review the design to verify that the materials used in the
ENG | construction of the HFP system vessels are consistent with
the results of the analysis.

170
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3.5.2.6 HFEP System Vessel Ventilation

Requirement: The HFP system vessels shall provide a flow path sufficient to vent generated hydrogen and purge
air from the vessel headspace. The design capacity of the relief path for the HFP system vessels shall meet or
exceed the combined flow from the maximum design headspace air purge flow and the maximum gas flow
evolved from the contained process solution. [Sections 4.4.2.3.3. 4.4.2.3.4, Appendix M, HLW PDSA] [Section

6.1, BOD] (C.3)

Basis Discussion: The HFP system vessels must be able to exhaust headspace gases to the melter cave during loss
of vessel ventilation events.

Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
Method | By

Plan Notes/Comments

Perform an analysis to verify the HFP system vessel relief
path capacity that meets or exceeds the combined flow from
A ENG | the maximum design headspace air purge flow and the
maximum gas flow evolved from the contained process
solution.

Review the design to verify that the HFP system vessels
include a flow path to vent generated hydrogen and purge air
from the vessel headspace that has a capacity consistent with
the results of the analysis.

170

ENG

3.5.2.7 HEP System Vessel Overflow Relief VValve

Requirement: The HFP system vessel overflow segment relief valves (flapper valves) shall be designed to open
at a setpoint pressure slightly greater than the C5 cell pressure to provide a vent path for the headspace gases
when normal vessel ventilation is not operational. [Sections 4.4.2.3.3, 4.4.2.3.4, Appendix M, HLW PDSA]
[Section 6.7.5, BOD] (C.3)

Basis Discussion: The flapper valve at the end of the overflow segment must be open, or able to open, when the
process vessel vent exhaust (PVV)/HLW melter offeas treatment process (HOP) systems are not operational.

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

Verif. -\ Verif. Plan Notes/Comments
Method | By B

Perform an analysis to verify the setpoint pressure that is
slightly greater than the C5 cell pressure which provides a

A ENG

- —— | vent path for the headspace gases when normal vessel
ventilation is not operational.
Review the design to verify that the HFP system vessel

R ENG | overflow segment relief valves (flapper valves) open at the
setpoint determined in the analysis.

3.5.2.8 HEP System Vessel Purge

Requirement: The HFP system vessel purge shall provide air through the vessel to dilute the headspace below
the hydrogen lower flammability limit (LFL). The HFP system vessel purge shall deliver dilution air at a flow rate
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equal to or exceeding 2 scfim, including during and after NPH events [seismic (SC-I) and ashfall]. [Sections
4.4.2.53,4.4.2.5.4, Appendix M, HLW PDSA] (C.2)

Basis Discussion: The flammable range is the concentration range of a gas or vapor that will burn (or explode) if
an ignition source is introduced. The concentration of hydrogen in the HFP system vessels is kept below the lower
limit of this range (known as the lower flammability limit) so that the gas/vapor generated in the vessel headspace
is too lean to burn. The air purge is sized to comply with NFPA 69, Standard on Explosion Prevention Systems,
which states that “the combustible concentration shall be maintained at or below 25% of the LFL”. Supplying 2
scfm is roughly 200 times the hydrogen generation rate (HGR) representative of the full vessel of the most
emittive waste (i.e., 2 L/hr at the maximum temperature per 24590-WTP-M4C-V11T-00011). A dilution rate of
200 times the HGR equates to approximately 0.5 volume % of hydrogen (where 1 volume % is a hydrogen
concentration of approximately 25% LFL). Therefore, supplying this volume of purge air is sufficient to maintain
the hydrogen concentration in the headspace volume below 25% of the LFL during normal operations. The 2 scfm
value is based on preliminary information and is subject to change based on the result from calculation 24590-
HLW-Z0C-H01T-00001, Unmitigated Consequences from HLW Hydrogen Explosions.

Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
Method | By

Plan Notes/Comments

Perform an analysis to verify that the vessel purge provides
air through the vessel to dilute the headspace below the LFL

A ENG by delivering dilution air at a flow rate equal or exceeding 2
scfm.
R ENG Review the design to verify that purge air is provided

consistent with the results of the analysis.

3.5.2.9 Vessel Spill Prevention

Requirement: The HCP/HFP system vessels regulated as tank systems shall be designed with spill prevention
controls (WAC 173-303-640[5][b][i]). [Section 14.10.1.1, BOD]

Basis Discussion: Tank systems in the HLW Facility are subject to the requirements of the Washington
Administrative Code. [ALARA]

Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
Method | By

Plan Notes/Comments

Review the design of the HCP/HFP system vessels
R ENG | regulated as tank systems to verify the inclusion of
overflow prevention controls.

3.5.3  System Interface Requirements

3.5.3.1 PFFactityHEP-Receive HEW-ConeentrateDeleted
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3.5.3.2 GlassFormerReagentSystem—Receive 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 efthe design to verify that the MFPV interfaces
with the GFR system to receive the glass formers.
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Verif.
Method

Verif.
By

Plan

Notes/Comments
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3.5.3.6  WMesselCeelingMoved t0 3.5.1.6
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T | suicom |Demonsirate the steam ejectors can transfer washwater

3.5.3.9  Autosampling System |nterface—Reetrettate- HFP-vessel-contentsforsamphing

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

Basis Discussion: The HFP recirculation loop 1nc1udes an ASX autosampler prov1d1ng the capablhty to extract
samples for analys1s from the HFP Vessels Sair and-a : : i

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

Verif. | Verif.

Method | By Plan Notes/Comments

Review the design to verify the sample lines provide the
R ENG | capability to recirculate sample fluid between the ASX and
each HFP vessel.
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Enclosure Brain-tinesDeleted

35.311 Plant Wash and Disposal System - Dilute vessel contents
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3.5.4  Other Technical, Specialty, Operations and Maintenance Requirements
3.54.1  Vessel Washing
Requirement: The HFP system vessels shall include the capability to add decontamination chemicals for clean-

out and shall generally be eq umped with interior perlmeter spray rings, or an eqmvalent design featurcbe-designed
§ § : § i . [Sections 11.7.4,

1643, BOD] [Sectlons 14.1.14.2,20.0, ORD] (B I)QD—Z—H—I—}

Basis Discussion: The internal spray mechanisms used to wash the HFP vessels help to facilitate the removal of

contamination and prevent the bulldup of solids on the vessel walls. —Fh%vessel—w&shmgs—a%%p%eeessed—feiwd

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

Pork i o hani
A SR emmablee e mrbine b e eernnl o ol s ade el

Review the design to verify the HFP system vessels include
the capability to add decontamination chemicals for clean-
out and are equipped with an interior spray/rinse

- Review-ofdesigntoveri-meorporation-etnternal
s eesbanip e e e d s peesndee s o L IO
WAP-GPG-M-013. Plant Wash-System Design.

R ENG

3.54.2 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

w1thout operator rnanual action for at least 30 mmutes iPh%vesseLs—afepfev&ded—\ch—hfgh—le\%I—hmﬁ—s*\%ehes
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Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
Method | By Plan Notes/Comments

Review the HFP design to verify no manual operator action | Deeumentinan-evaluation/assessment:

R ENG | is required to contain contaminated liquid for 30 minutes Ceebeparbelsaieinandear e e
after a credible failure event. e

3.54.3  Preumereator-Level Instrumentation 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 plugging of process vessel level instrumentation could impact the ability of the sensor to
provide an accurate reading of the process conditions.Fhe-purge-airliquidlevelnstrumentationinproecess-vessels

OO oo

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

Verif. | Verif.
PI N
Method By an otes/Comments
A ENG
Review the design to verify that level instrumentation in . .
R ENG Hll:P si:/lstcm v.csscls included rpcthods tg prcclgdc . bl ]g] ] o satishvthi
::-v-- oeine: in 5 oot por requirerment:

3.5.4.4 Vessel Access

Requirement: The HFP system vessels shall provide a means of gaining personnel access to the vessel interior. If
personnel access is not feasible, provisions shall be made to ensure that the vessel cleanliness is certified at
construction and maintained by controls until turnover to commissioning. [Section 19.10, ORD]

Basis Discussion: Personnel access is required to facilitate vessel integrity inspections, cleaning, and draining.

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

Verif. | Verif.
Method By Plan Notes/Comments
Review the vessel design to verify a means of gaining
R ENG - -
- — | personnel access is provided.
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3.6  Piping and In-Line Component Requirements

3.6.1  Mission and Functional / Performance Requirements (Including States/Modes)
3.6.1.1  Piping Design
3.6.1.11 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]J-

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
Review the system design to verify adeptien-that all in-cell .
R ENG | process piping that is nonmaintainable is effully welded E. COUEN
. . ] ] .. ) SaieEY B hﬁfd’ te }eaEh pipfﬂg 15 H}Elﬂdf = }

3.6.1.1.2 Siphon and Backflow Prevention

ReqUIrement The HCP/HFP system piping shall be demgned to mltl},ate the effects of unplanned 511)h0n1n;, or

None [ALARA]

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

Verif. | Verif.

Method | By Plan Notes/Comments

R cng | solation' ed below . emid lovel for il
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Verif. | Verif.
Method By Plan Notes/Comments

Review the deign to verify that the HCP/HFP system piping

is designed to mitigate the effects of unplanned siphoning or

R ENG | backflowReview-the-design-to-verify-the-spargers; Documented-in DVR:
.o ines. ines.
li' el l'i ,Iill llgl ].I P '
3.6.1.1.3 Deuble-Waled(Coaxiah-PipingMoved t0 3.6.1.3.1

3.6.1.14

CoAaxial Pipe Leak FestingDetection

Requirement: The HFP/HCP system €coaxial lines shall have the provision te-prewmatically-test-both-primary

and-secondary linesforleakage—Coaxial-lines-shall-alse-have-for on-line primary containment leak detection
eapabiity. [Section 14.3, ORD] [Section 11.3.5.2, BOD]

Basis Discussion: All secondary containments are pr0v1ded w1th leak detectlon systems for the detectlon of
prlmarv containment leaks. [ALARA] : : : A

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

Verif.
Method

Verif.

By

Plan

Notes/Comments

ENG

Review the HCP/HFP system coaxial pipe design to verify
that there are provisions for on-line primary containment
leak detection.Review-the-design-to-verify-the HEP/HCP
Ceesdalelineipelad e meaninione e sneaien e Loy

. .
'lli]'il]l'jl'l'.g
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3.6.1.1.5 Coaxial-Piping-SuppertMoved t0 3.6.1.3.8

Lrmrashe el dame s

3.6.1.1.6 Cross-Contamination Prevention

Requirement: Where appropriate, utility system connections to the HCP/HFP system process shall have properly
engineered devices such as air gaps or adequate backflow preventers to mitigate cross-contamination.
[Section 7.1, ORD]

Basis Discussion: The interfaces between utility systems and process systems are controlled to prevent the
backflow of contamination into the clean utility system. [ALARA]

Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
Method By

Plan Notes/Comments

Review the deign to verify that utility system connections
R ENG | to the HCP/HFP system process have properly engineered
devices to prevent or mitigate cross-contamination.

3.6.1.1.7 Electrical Heat Tracing

Requirement: Electrical heat tracing shall be provided for HCP/HFP system process piping and instrument
sensing lines, if required. [Section 16.5, ORD] [Section 8.7, BOD]

Basis Discussion: Electrical heat tracing is provided on process lines that must be maintained at a specific process
fluid operating temperature.

Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
Method By

Plan Notes/Comments

Review the design to verify that HCP/HFP system process
R ENG | piping and instrument sensing lines are provided with
electrical heat tracing, if required.
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3.6.1.1.8 Steam Line Laqgging

Requirement: HCP/HFP system steam line lagging shall not cover valves and other equipment such as to prevent
its use and identification, and not introduce hazards when removing or replacing the lagging. (e.g., sharp edges).
Lagging blankets shall be installed if access is required regularly. [Section 7.1, ORD]

Basis Discussion: The ability to access and identify valves and other equipment contained in steam distribution
piping is incorporated into the design of lagging and supports the continual process system operation.

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

Verif. | Verif.
Method _E\[ Plan Notes/Comments
Review the design of the HCP/HFP system to verify any
R ENG | lagging on steam lines does not cover valves and other
equipment.

3.6.1.1.9 Isolation and Test Points

Requirement: Isolation and test points with drain/bleed valves shall be included in the HCP/HFP system design.
[Section 11.5.1. BOD] [Sections 9.1, 19.14, ORD]

Basis Discussion: Isolation and test points allow for testing of plant items during normal operations and removal
or replacement, as applicable.

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

Verif. | Verif.
Method By Plan Notes/Comments
R ENG Review the design to verify isolation and test points with
- —— | drain/bleed valves are included in the HCP/HFP system.

3.6.1.1.10  Process Pipe Flushing

Requirement: HCP/HFP system piping carrying contaminated liquid shall have provisions for flushing. Where
appropriate, this shall also include seal loops. Connections shall be provided external to black cells to facilitate
flushing of potentially corrosive deposits in piping. [Sections 14.3. 20, ORD] [Section 16.4.8. BOD] (B.1)

Basis Discussion: Periodic flushing may be required since partial plugging may develop over time, slowing down
transfers.

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

Verif. | Verif.
Method | By Plan Notes/Comments
Review the design of the HCP/HFP system process piping
R ENG ; - - -
- — | to verify provisions are included for flushing.

3.6.1.1.11  Piping Connections

Requirement: The HCP/HFP system process and service piping connections shall be designed to minimize the
potential for liquid waste leakage or seepage when disconnected. [Section 11.4.1, BOD]
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Basis Discussion: The design of HCP/HFP system piping is designed to minimize personnel exposure to
radioactive process fluids. [ALARA]

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

Verif. | Verif.
— Plan Notes/Comments
Method By —
Review the design of the HCP/HFP system process and
service piping connections to verify that they are designed
R ENG o - —
- —— | to minimize the potential for liquid waste leakage or
seepage when disconnected.

3.6.1.2 Pressure Relief Valves Configuration

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 (unless a redundant train is provided) to preclude a service outage
when servicing any relief valve. The three-way valve shall be designed such that there is no position where the
internal plug. disc, or ball would isolate or block both PSVs simultaneously. It shall also be capable of being
locked (with use of either an integral or commercially available after marker locking device) in a position that
only allows one port to be fully open and the other port fully closed. [Section 14.4, ORD]

Basis Discussion: This valve configuration is required on vessels and systems that cannot be easily isolated, or
when svstem draining and 1solat10n would have a negatlve 1mpact on safetv or productwltv Pressure reliefvalves

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

Verif. | Verif.

Method | By Plan Notes/Comments

Review the design to verify pressure relief valves are
configured using a full port three-way, dual PSVs, and
R ENG | drain valves on each leg.Review-thepiping-designto-verify | Doeumentin DVR
premmmsesbialnlesr pes s e d e Ll eee s
sl dun a0l andpdents nlos s snel o

Review the design to verify the three-way valve is designed

R ENG | such that there is no position where the internal plug, disc,
or ball would isolate or block both PSVs simultaneously.
Review the design to verify the three-way valve is capable
of being locked (with use of either an integral or

R ENG | commercially available after marker locking device) in a

position that only allows one port to be fully open and the
other port fully closed

3.6.1.3 Underground Piping Requirements

3.6.1.3.1 Process Piping Between Facilities

Requirement: The HCP system active process pipe work between the HLW and PT Facilities shall be direct
buried coaxial pipe. This piping shall be sloped, as required. [Section 11.2.3, BOD]
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Basis Discussion: Secondary containment is provided for dangerous waste transfer lines.
Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method —ﬁy Plan Notes/Comments

Review the design of the HCP system to verify the active
R ENG | pipe work between the HLW and PT Facilities is direct
buried coaxial pipe that is sloped, as required.

3.6.1.3.2 Waste Transfer Piping Isolation

Requirement: The HCP/HFP system shall have the ability to isolate the transfer pipe between the HLW Facility
and the PT Facility. [Section 11.4.7. BOD]

Basis Discussion: Isolating the facility transfer line provides the capability for phased commissioning between
facilities.

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

|\>|/eetﬂgd ngrn‘. Plan Notes/Comments
Review the design of the HCP/HFP system to verify the
R ENG | capability to isolate the transfer lines between the HLW
and PT Facilities.

3.6.1.3.3 Waste Transfer Line Depth

Requirement: All HCP system underground radiological waste transfer pipes shall be buried a minimum of 3 feet
deep. [Section 10.1.5.7, BOD]

Basis Discussion: None.

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

Verif. | Verif.
Method By Plan Notes/Comments
Review the underground piping design to verify all piping
R ENG | ° : .
— = | is buried a minimum of 3 ft deep.

3.6.1.3.4 Waste Transfer Line Flushing

Requirement: The HCP/HFP system shall include a flushing capability for the transfer lines between the HLW
Facility and the PT Facility. [Section 14.3. ORD] (B.1)

Basis Discussion: Flushing facilities are provided between the WTP facilities to provide for normal flushes of
transfer lines and for unplugging efforts when necessary.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the design of the HCP/HFP system to verify the
R ENG | inclusion of a flushing capability in the transfer lines
between the HLW Facility and the PT Facility.
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3.6.1.3.5 Underground Coaxial Pipe Testing

Reqguirement: Co-axial lines used as underground transfer lines shall have provisions to pneumatically test both
the primary and secondary lines for leakage. [Section 14.3, ORD]

Basis Discussion: Underground transfer lines are pressure tested to guarantee structural integrity before being
placed into service and for periodic evaluation of piping integrity.

Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
Method By

Plan Notes/Comments

Review the underground piping design to verify provisions
R ENG | to pneumatically test both the primary and secondary lines
for leakage are included.

3.6.1.3.6 Waste Transfer Line Shielding

Requirement: All HCP system underground radiological waste transfer pipes shall be provided with adequate
shielding to comply with ALARA goals. [Section 10.1.5.8, BOD]

Basis Discussion: Underground radiological waste transfer lines are shielded in support of meeting the target dose
equivalent rate at the WTP site. Examples of adequate shielding techniques include soil, concrete, or steel.

ALARA]

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

Verif. | Verif.
Method By Plan Notes/Comments
A ENG Perform an analysis to verify the shielding required to
- —— | comply with ALARA goals.
R ENG Review the design of underground radiological waste
- —— | transfer lines to verify that adequate shielding is provided.

3.6.1.3.7 Underground Piping Corrosion Protection

Requirement: HCP system underground metallic piping and fittings shall be protected from external and stray
current corrosion in accordance with Natural Association of Corrosion Engineers (NACE) International Standard
Practice SP 0169-2013, Control of External Corrosion on Underground or Submerged Metallic Piping Systems.
[Section 11.1.1.1, BOD]

Basis Discussion: HCP system equipment is designed to mitigate the gradual destruction of its materials of
construction by chemical reactions with the environment.
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Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
~ENL £ Plan Notes/Comments
Method By —
Perform an analysis to verify that underground piping and
A ENG : -
- — | fittings are protected from stray current corrosion.
Review the design of underground metallic piping and
R ENG | fittings to verify external corrosion protection features are
included.

3.6.1.3.8 Waste Transfer Line Vehicular Impacts

Requirement: The HCP system underground piping regulated as a tank system shall be designed for protection
against potential damage by vehicular traffic (WAC 173-303-640[3][a][iv]). [Section 14.10.1, BOD]

Basis Discussion: Tank systems in the HLW Facility are subject to the requirements of the Washington
Administrative Code. [ALARA]

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

Verif. Verif.
Method By

Plan Notes/Comments

Review the design of underground piping regulated as a
R ENG | tank system to verify it is protected from potential damage
by vehicular traffic.

3.6.2  Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements
3.6.21  MechanicaHselation-of Utiity-Supply-LinresMoved to 3.6.1.1.6
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3.6.2.5 HCP/HEP System Outer Coaxial Transfer Piping

Requirement: The HCP/HFP system outer coaxial transfer piping from HLW Facility penetration to the melter
cave wall box, including the melter cave cross-connect piping, shall maintain confinement of the process stream
by confining the solution within the annular space with drainage to a confined location. The HCP/HFP system
outer coaxial piping shall confine solution for the 40-year operating life of the HLW Facility at a maximum
process temperature of 150°F. [Sections 4.4.2.1.3, 4.4.2.1.4, Appendix M, HLW PDSA]

Basis Discussion: The coaxial transfer piping provides redundant barriers that prevent the release of the
radiological and chemically hazardous waste material. [ALARA]

Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
Method | By

Plan Notes/Comments

Perform an analysis to verify that the HCP/HFP outer coaxial
A ENG | piping confines solution for the 40-year operating life of the
HLW Facility at a maximum process temperature of 150°F.

Review the design to verify that the HCP/HFP system outer
coaxial transfer piping is designed to maintain confinement of
the process stream by confining the solution within the
annular space with drainage to a confined location. In

——— | addition, review the design to verify that the HCP/HFP
system outer coaxial piping is designed to confine the
solution for the 40 year operating life of the HLW Facility at
a maximum process temperature of 150°F.

3.6.2.6 HCP/HFP System Inner Coaxial Transfer Piping

Requirement: The HCP/HFP system inner coaxial transfer piping from HLW Facility penetration to the melter
cave wall box, including the melter cave cross-connect piping, shall maintain confinement of the process stream
for maximum process conditions. The HCP/HFP system inner coaxial piping shall confine solution for the 40 year
operating life of the HLW Facility by having an adequate corrosion/erosion allowance of 1.86 mil/yr (74.4 mil/40
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yrs), a maximum operating pressure rating of 200 psig, and a maximum process temperature of 150 °F. [Sections
4.4.2.1.3,4.4.2.1.4, Appendix M, HLW PDSA]

Basis Discussion: The coaxial transfer piping provides redundant barriers and leak detection that prevent the
release of the radiological and chemically hazardous waste material. [ALARA]

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

Verif. | Verif.

Method | By Plan Notes/Comments

Perform an analysis to verify that the HCP/HFP system inner
coaxial piping has an adequate corrosion/erosion allowance of
1.86 mil/yr (74.4 mil/40 yrs), a maximum operating pressure
rating of 200 psig, and a maximum process temperature of
150 °F to confine the process fluids for the 40 year operating
life of the HLW Facility.

>
m
z
@

Review the design to verify that the HCP/HFP system inner
coaxial piping is designed to confine the solution for the 40
year operating life of the HLW Facility by having an

= | adequate corrosion/erosion allowance of 1.86 mil/yr (74.4
mil/40 yrs), a maximum operating pressure rating of 200 psig,
and a maximum process temperature of 150 °F.

I
m
z
@

3.6.2.7 HCP/HEP System Transfer Piping Standards and Materials

Requirement: The HCP/HFP system coaxial transfer piping from the HLW Facility penetration to the melter
cave wall box, include the melter cave cross-connect piping, shall be designed to ASME B31.3, as augmented by
24590-WTP-RPT-ENG-07-011, Rev 7, HPAV Engineering Analysis Methods and Criteria for loads from
hydrogen explosions. Materials used in the construction of this piping and piping components (valves, fittings,
etc.) that contain or are exposed to significant hydrogen sources shall be non-fragmenting (including austenitic
stainless steel or other alloy with sufficient fracture toughness). [Sections 4.4.2.1.3, 4.4.2.1.4, Appendix M, HLW

PDSA]

Basis Discussion: The use of materials with a high fracture toughness provides assurance that fragmentation will
not occur because of a hydrogen event.

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

Verif. | Verif.

Method | By Plan Notes/Comments

Review the design to verify that the HCP/HFP system coaxial
transfer piping is designed to ASME B31.3, as augmented by
24590-WTP-RPT-ENG-07-011, Rev 7, HPAV Engineering
Analysis Methods and Criteria for loads from hydrogen
explosions. In addition, review the design to verify that the
ENG | materials used in the construction of the HCP/HFP system
coaxial transfer piping and piping components (valves,
fittings, etc.) that contain or are exposed to significant
hydrogen sources are non-fragmenting (including austenitic
stainless steel or other alloy with sufficient fracture

toughness).

170
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3.6.2.8 HFP System Process Jumpers

Reguirement: The HFP system process jumpers and inline components shall be designed to maintain bulk
confinement of the process stream for maximum process conditions. The HFP system process jumpers, jumper
mechanical connections, and inline components shall confine solution for the 40 year operating life of the HLW
Facility by having an adequate corrosion/erosion allowance of 1.86 mil/yr (74.4 mil/40 yrs), a maximum
operating pressure rating of 200 psig, and a maximum process temperature of 150 °F. [Sections 4.4.2.2.3,
4.4.2.2.4. Appendix M. HLW PDSA]

Basis Discussion: The jumper and inline component configuration of process stream transfer paths provides a
reliable barrier to retain waste material during transfer operations.

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

Verif. | Verif.

Method | ~ By Plan Notes/Comments

Perform an analysis to verify that the HFP process jumpers
and inline components have an adequate corrosion/erosion
allowance of 1.86 mil/yr (74.4 mil/40 yrs), a maximum

—— | operating pressure rating of 200 psig, and a maximum process
temperature of 150 °F to confine the process fluids for the 40
year operating life of the HLW Facility.

1>
m
pd
®

Review the design to verify that the HFP system process
jumpers and inline components are designed to maintain
confinement of the process stream for the maximum process
conditions identified in the requirement.

170

ENG

3.6.2.9 HEP System Process Jumpers Re-Installation

Requirement: The re-installation of HFP system process jumpers shall be performed by meeting torque and
gasket replacement requirements established for the size of the jumper. [Sections 4.4.2.2.3. 4.4.2.2.4, Appendix
M, HLW PDSA]

Basis Discussion: Re-installation requirements help ensure that the jumper is installed as close as possible to the
original configuration prior to being disconnected. The gasket material for replacement on reinstallation is
polytetrafluoroethylene or graphite impregnated polytetrafluoroethylene.

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

Verif. | Verif. Plan Notes/Comments
Method | By —
Review the HFP system process jumper vendor provided
maintenance procedures to verify that the reinstallation of
R ENG | jumpers is performed by meeting torque and gasket
replacement requirements established for the size of the
jumper.

3.6.2.10 HFP System Process Jumpers Standards and Materials

Requirement: The HFP system process jumpers shall be designed to ASME B31.3. as augmented by 24590-
WTP-RPT-ENG-07-011, Rev 7, HPAV Engineering Analysis Methods and Criteria for loads from hydrogen
explosions. Materials used in the construction of HFP jumpers and inline components (valves, fittings, etc.) that
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contain or are exposed to significant hydrogen sources shall be non-fragmenting (including austenitic stainless
steel or other alloy with sufficient fracture toughness). [Sections 4.4.2.2.3. 4.4.2.2.4, Appendix M, HLW PDSA]

Basis Discussion: The use of materials with a high fracture toughness provide assurance that fragmentation will
not occur because of a hydrogen event.

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

'\%d ngnf' Plan Notes/Comments
Review the design to verify that the HFP system process
jumpers are designed to ASME B31.3, as augmented by
24590-WTP-RPT-ENG-07-011, Rev 7, HPAV Engineering
Analysis Methods and Criteria for loads from hydrogen
R ENG explosions. In addition, review the design to verify that the

materials used in the construction of HFP system process
jumpers and inline components (valves, fittings, etc.) that
contain or are exposed to significant hydrogen sources are non-
fragmenting (including austenitic stainless steel or other alloy
with sufficient fracture toughness).

3.6.2.11 HFEP System Sump Transfer Piping Codes and Standards

Requirement: The HCP/HFP system sump transfer piping from the sump steam ejector discharge shall comply
with the normal fluid service provisions of national consensus codes and standards identified in the SRD
(including ASME B31.3-1996, Chapters I through VI), as augmented by 24590-WTP-RPT-ENG-07-011, Rev 7,
HPAV Engineering Analysis Methods and Criteria for Loads from Hydrogen Explosions. [Sections 4.4.2.7.3,
4.4.2.7.4, Appendix M. HLW PDSA]

Basis Discussion: The HCP/HFP system sump transfer piping reduces the probability of a release of radioactive
and chemically hazardous material by providing passive confinement of high-level process waste. [ALARA]

Verification: Verification is expected to be achieved through the following:
'\%d Vg\zlf' Plan Notes/Comments
Review the design of the HCP/HFP system sump transfer
R ENG piping from the sump steam ejector discharge for the listed
- —— | sumps to verify compliance with the required codes and
standards.

3.6.2.12 HFP System Sump Transfer Piping Materials

Requirement: The material used in the construction of the HCP/HFP system sump transfer piping and piping
components (valves, fittings. etc.) that contain or are exposed to significant hydrogen sources shall be non-
fragmenting (including austenitic stainless steel or other alloy with sufficient fracture toughness). [Sections
4.4.2.7.3,4.4.2.7.4, Appendix M, HLW PDSA]

Basis Discussion: The HCP/HFP system sump transfer piping reduces the probability of a release of radioactive
and chemically hazardous material by providing passive confinement of high-level process waste. [ALARA]




Attachment to 24590-HLW-3ZN-HFP-00001

Page 76 of 120
Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
— Plan Notes/Comments
Method | By —
Review the design of the material used in the construction of
sump transfer piping and piping and piping components that
R ENG ; o
- =—— | contain or are exposed to significant hydrogen sources to
verify it is non-fragmenting

3.6.3  System Interface Requirements

3.6.3.1 PTFacHityPWDB-ASX DI —PipeFlushing-HaterfacesMoved t0 3.6.1.1.10
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3.6.4  Other Technical, Specialty, Operations and Maintenance Requirements

3.6.4.1  Flushing, Braining;and-SlepesPipe Draining and Slopes with Suspended Solids
Requirement: The HCP/HEP system fluid piping design shall previde-the-eapability-to-be-flushed-and-drained

withhave high point vents and low point drains, shall have no traps or pockets that can accumulate liquids or
solids that are-netcannot be drained either bV onerator action or throu,qh free dralnmg desuzn and shall be
adequately sloped to drains/vessels. Fh § : W—E8Fa
draining—[Sections 7.1, 14.3, 20.0, ORD]. [Sect10ns—1—1—4—1— 16 4, 2 7, BOD]{—B—l—E—l—G—l—)—

Basis Discussion: Pipes are drained of radioactive material if maintenance needs to be performed, and during
decommissioning, which reduces dose and potential personnel contamination. Level piping for short distances
through wall penetrations, at connections to equipment, and at jumpers is acceptable. Exceptions to this
requlrement 1nclude ﬂoor dralns with plumblng traps and 1n- cell instrument alr lines connected using ﬂex1ble
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Verification: Verification is expected to be achieved through the following:

Verif. | Verif.

Method By Plan Notes/Comments
Review the HCP/HFP system fluid piping design to verify
that piping is designed to drain.Reviewthe-desien{ie .
R ENG | piipandinrmmenndendinempe [ LoD e . luati
SU/C sk | draini bilities dur his vl ; | durined

3.6.4.2 Prevention of Water Hammer

Requirement: The HFP system and-HEP-automatic valve operator closure rates-devices shall be sufficiently slow
to prevent damage from water hammer and steam-induced water hammer. [Sections 7.1, 14.4, ORD] [Section
11.7.4, BOD]

Basis Discussion; Damaging fluid pressure transients, often referred to as water hammer, are potentially
generated upon the rapid closure of automatlc valves due to the sudden change in llquld flow rates The HEP and

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

Verif. Verif.

Method | By Plan Notes/Comments

; i ] ;
A I I e T
B e

Review the design to verify the valve stroke times conform
to the results of fluid transient studies conducted for the

R ENG | WTP ReviewHEP-and HCP-designto-verify-slowelosing
valves-have-been-inecorporated-into-the-destgn-where
podipatepes s e s e e

3.6.4.3  IastrumentFlush Mounting Instrumentation

Requirement: HCP and HFP system finstrumentation 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]
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Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
Method | By Plan Notes/Comments
R ENG Review the design to verify that instrumentation installed in
HCP/HFP process piping with solids are-is flush mounted.

3.6.4.4 Clean Out Ports

Requirement: Mechanical cleanout (cleanout ports) provisions or redundancy shall be provided for high risk
process piping to unplug systems where flushing has not been successful. [Section 11.16, 14.3. ORD] [Section

11.4.1, BOD

Basis Discussion: Mechanical cleanout provisions allow operators to unplug any piping where flushing is not
successful.

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

Verif. Verif.

Method | ~ By Plan Notes/Comments

Review the design of the HCP/HFP system piping that has
R ENG | a high risk of plugging to verify the inclusion of
mechanical cleanout provisions or redundancy.

3.6.4.5 Vacuum Breakers

Requirement: HCP/HFP system liquid piping 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: 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 | By Plan Notes/Comments

Review the design of the HCP/HFP system liquid piping to
R ENG | verify that the capability to break a vacuum in a transfer
line is included.

3.6.4.6 Valve Lockout

Reqguirement: The HFP system valves shall be designed/procured, where possible, to support lockout using
commercially manufactured devices other than chains. [Section 7.1, ORD]

Basis Discussion: The design of HFP system valves for compatibility with commercial off-the-shelf locking
devices supports maintainability. operability. and testing of the valves throughout the life of the valve.
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Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method —5\[ Plan Notes/Comments
Review the HFP system design to verify valves include Exceptions to the requirement must be
R ENG | design provisions for lockout that do not require the use of | approved in accordance with Section
chains, where possible. 2.1 of the ORD.

3.6.4.7 Valve Position Indication

Reqguirement: The HFP system 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] [Section 11.7.4,. BOD]

Basis Discussion: Highly reliable position indication is required to reduce the need for contact maintenance or for
sending operators into radiation/contamination areas to verify valve positions. [ALARA]

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

Verif. | Verif.
Method _E\Z Plan Notes/Comments
Review the design to verify that HFP system valves used in
R ENG | process service are equipped with highly reliable position
indicators.

3.7  Mechanical Agitator Requirements

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

3.7.11.1 Normal Mixing

Requirement: The agitation-designHFP system shall be capable of mixing the HEP-vesselMFPV and MFV

contents (HEW-coneentrate-with-glass-formers)-during normal operations at an acceptable degree of homogeneity.

[Section 14.14, ORD] [Section 3.122.44-22 [HL W-Waste KForm-Comphiance Planfor the Hanford TankWaste
eentmentend e bibzaren oot (A2, ALS, A9)-

- Agltatlon of the wastes
helps prevent the bu11d -up of settled sohds Agltatlon of the HFP Vessels is also requlred to collect a
representatlve sample of vessel contents to ensure the final product will meet waste acceptance product

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

Verif. | Verif.
Method | By Plan Notes/Comments
Perh st | el i od
ENG/ , . . .
AT SUP- vessels-Perform an analysis or supplier testing to verify the
=—— [ design required to provide an acceptable degree of
homogeneity.
Review mechanieal-agitaterthe design to verify agitation
R ENG | prevides-a-hemegeneousmixtureconformance to the as- . .3 ’
analyzed/as-tested configuration. f[ hasical .
Researehund-Technology-(R&EH-testing
performed-by-the-Vitrcous-State
F stmulantwith-a yicld stress-and viscosity representative of ’ :
R&T TSA-W000-0009-193-00003;
Fonee TARCgIasSTormen: Pretreated Waste and-Melter Feed
: o iability Testi .
HEW-Simulants

3.7.11.2 Start-up-TFergueDeleted
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3.7.2  Nuclear Safety, ALARA, Environmental, and Other Regulatory Requirements
3.7.21  DesignBasisEvent—tmpeHertmpaetDeleted

3.7.2.2 HEP System Agitator Mixing

Requirement: The HFP system agitators shall be designed to mix the vessel contents (i.e., HLW concentrate
waste with glass formers) with a vield stress not exceeding 30 Pa, and a viscosity not exceeding 40 cP to limit the

accumulation of trapped hydrogen in the waste below the quantity that, when released, could cause the headspace
to exceed the LFL. [Sections 4.4.2.6.3, 4.4.2.6.4, Appendix M, HLW PDSA] [Sections 6.1, 6.7.3, BOD] (A.2,

A.5.A9)

Basis Discussion: The HFP system agitators provide a reliable system for the movement of waste material so that
hydrogen generated in the waste solution is released on a schedule that remains within the capability of the HFP
vessel purge system to maintain the gases below hydrogen concentrations capable of undergoing an explosion.
The hydrogen concentration level is maintained below 25% of the LFL during normal operations and below the
LFL during a loss-of-site-power event and up to a SC-III event.

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

Verif. | Verit. Plan Notes/Comments
Method | By —
Perform an analysis to verify that the HFP system agitators
are design to mix the vessel contents with a yield stress not
A ENG gxcgeding 30 Pall, and a viscosity not exc;eding 40 cP to
- —— | limit accumulation of trapped hydrogen in the waste below
the quantity that, when released, could cause the headspace
to exceed the LFL.
R ENG Revie\y the d§sign to verify that the HFP system a,qitatorAS
- = | are designed in accordance with the results of the analysis.
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Verif. | Verif.
| = Plan Notes/Comments
Method | By —
Perform a test to verify that the HFP system agitators are
capable of mixing vessel contents with a yield stress not
T SUP exceeding 30 Pa, and a viscosity not exceeding 40 cP to
- =—— | limit accumulation of trapped hydrogen in the waste below
the quantity that, when released, could cause the headspace
to exceed the LFL.

3.7.2.3 HEP System Agitator Speed

Requirement: The HFP system agitators shall be designed to operate at greater than 80 rpm to limit the
accumulation of trapped hydrogen in the waste below the quantity that, when released, could cause the headspace
to exceed 25% of the LFL during normal operations and below the LFL during off-normal operations. [Sections
4.4.2.6.3,4.4.2.6.4, Appendix M, HLW PDSA]

Basis Discussion: The HFP system agitators provide a reliable system for the movement of waste material so that
hydrogen generated in the waste solution is released on a schedule that remains within the capability of the HFP
vessel purge system to maintain the gases below hydrogen concentrations capable of undergoing an explosion.

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

Verif. | Verif.
Method By Plan Notes/Comments

Review the design to verify that the HFP system agitators

R ENG :

- —— | are designed to operate at greater than 80 rpm.
Perform a test to verify that the HFP vessel agitators are

T SUP :

- = | capable of operating at greater than 80 rpm.

3.7.2.4 HFEP System Agitator Backup Power

Requirement: The HFP system agitators shall be capable of operating intermittently. as required, on a backup
power source during loss-of-site-power events. [Sections 4.4.2.6.3, 4.4.2.6.4, Appendix M, HLW PDSA] (F.2)

Basis Discussion: The energy supplied to the agitator must be sufficient to support the mixing function of the
agitator (i.e., speed and duration) while the normal power supply is unavailable: the emergency
power supply is not required to support continuous agitation.

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

Verif. | Verif.
Method | By

Plan Notes/Comments

Review the design to verify that the HFP system agitators
R ENG | are capable of operating intermittently, as required, on a
backup power source during loss-of-site-power events.

su/ Perform a test to verify that the HFP system agitators are
— | capable of operating intermittently, as required, on a backup
==— | power source during loss-of-site-power events.

I—
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3.7.2.5 HFEP System Agitator Speed Alarm

Reqguirement: The HFP system agitator speed sensors shall activate control room annunciators upon the
detection of a shaft speed less than 80 rpm. [Sections 4.4.2.6.3, 4.4.2.6.4, Appendix M, HLW PDSA]

Basis Discussion: The speed sensing equipment continuously monitors the rotational speed of the agitator shaft,
and generates a trip signal to the PPJ system on observation of speed beneath the instrument setpoint.

Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
Method | By

Plan Notes/Comments

Review the design to verify that the HFP system agitator
R ENG | speed sensors activate control room annunciators upon the
detection of a shaft speed less than 80 rpm.

su/ Perform a test to verify that the HFP system agitator speed

COM sensors activate control room annunciators upon the
=—— | detection of a shaft speed less than 80 rpm.

-

3.7.2.6 HEP System Agitator Indication

Requirement: The HFP system agitator indicators shall provide positive indication of adequate mixing. The HFP
system agitator power sensors shall activate control room annunciators upon the detection of an adjustable speed
drive (ASD) power output indicative of agitator or upstream power supply failure. [Sections 4.4.2.6.3,4.4.2.6.4,
Appendix M, HLW PDSA] (A.2, A.5. A.9)

Basis Discussion: The speed sensing equipment continuously monitors the rotational speed of the agitator shaft,
and generates a trip signal to the PPJ system on observation of speed beneath the instrument setpoint.

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

Verif. | Verif.

Method | By Plan Notes/Comments

Review the design to verify that the HFP system agitators
provide positive indication of adequate mixing and that the
R ENG | power sensors activate control room annunciators upon the
detection of an ASD power output indicative of agitator or
upstream power supply failure.

Perform a test to verify that the agitator power sensors
SU/ | activate control room annunciators upon the detection of an

COM | ASD power output indicative of agitator or upstream power
supply failure.

-

3.7.3  System Interface Requirements
None.
3.7.4  Other Technical, Specialty, Operations and Maintenance Requirements

None.
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3.8  Alr-SpargerRequirementsDeleted
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3.9  Pump Requirements

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

39.1.1  SampleHransterPumpsDeleted
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3.9.1.2  Melter Feed (Air Displacement Slurry) Pumps

Requirement: The MFVs shall use ADS pumps for transferring melter feed to the melters. [SectionsH-74;
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 melter 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

Review efthe design to verify the incorporation of ADS . '

R ENG pumps to transfer feed from the MFVs to the melters.

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

3.9.21  SampleAransterSump Pumps/Ejectors Transfer Rate

Requirement: The HFP system sump pumps/ejectors that operate in areas regulated as tank system or ancillary
equipment secondary containment shall remove leaks, spills, or accumulated liquid from the secondary
containment system within 24 hours of leak detection or in as timely a manner as possible (WAC 173-303-
640[4][c][1iv]). [Sections 14.10.1.2, 14.10.1.3, BOD] (D.2)

Basis Discussion: Tank systems in the HLW Facility are subject to the requirements of the Washington
Administrative Code. [ALARA]

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

Verif. | Verif.
T Plan Notes/Comments
Method By —
Perform an analysis to verify the minimum transfer rate
A ENG associated with removing accumulated liquid from
- —— | secondary containment systems within 24 hours of leak
detection.
Review the design of the HFP system sump pumps/ejectors
R ENG | to verify the minimum transfer rate conforms with the
results of the analysis.
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Verif. | Verif.
Method By Plan Notes/Comments
T SU/ | Perform test to verify HFP sump pumps/ejectors are
- COM | capable of meeting the required transfer rate.
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3.9.4  Other Technical, Specialty, Operations and Maintenance Requirements

3.9.4.1 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: 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:

Verif. | Verif.

Method | By Plan Notes/Comments

Review the design to verify that the HFP system pump
R ENG | seals, or other design features, do not provide a pathway for
liquids to personnel or to the environment.

3.9.4.2 Steam Collapse Prevention

Reqguirement: 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: An example of this capability would be an automatic air blow when the steam is shut off. This
requirement is ALARA because it prevents the spread of contamination from high contamination areas to low
contamination areas. [ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif. | Verif. Plan Notes/Comments
Method By —
Review the design to verify that steam ejectors and
R ENG associated components have thg capability to prevent
- —— | collapse of steam and the resulting backflow of
contamination.

3.9.4.3 Pump Motors

Requirement: The following requirements apply to HFP system pump motors:

Motors shall be squirrel-caged induction type, except for specialized applications

Motors in hazardous locations shall have enclosures constructed for the area in which they are installed
Motors powered from adjustable speed drives shall be definite-purpose inverter fed polyphase type
Premium efficiency motors shall be used, where practical

If required, the run times of selected higher horsepower motors shall be monitored

Motors shall not be located within black cells or hard-to-reach areas

[Sections 8.4.8, 16.4.6, BOD] [Sections 7.1, 16.1, ORD]

Basis Discussion: Motors should be qualified to function in the environment in which they are installed. The
selection of enclosures considers the specific conditions of the installation location.

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

Verif. | Verif.
Method By Plan Notes/Comments
R ENG Review the design of HFP system pump motors to verify
— —— | adherence to the criteria listed in the requirement.

3.9.4.4 Vacuum Ejector Maintenance

Requirement: Provisions shall be made for the maintenance or replacement of HFP system vacuum ejectors if
they are unable to sustain a 40-year life or redundant units are not available. [Section 14.1, ORD] [Section

11.3.2.6, BOD

Basis Discussion: Vacuum ejectors are subject to continuous duty and therefore can suffer from erosion and loss
of efficiency. Redundant units should be installed in the design to allow for continuous system availability.

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

Verif. | Verit. Plan Notes/Comments
Method | By —
Review the design to verify that provisions for maintenance
R ENG | replacement of vacuum eiectgrs are provided if t.he units
- = | are unable to sustain a 40-year life or redundant units are not
provided in the design.
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3.10 Monitoring and Controls Requirements

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

3.10.1.1 MesselsDeleted
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3.10.1.2 MechanicalAgitatersDeleted
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3.10.1.5 Sump Level Monitoring in Black Cells

Requirement: HCP/HFP system sumps in back cells shall include level monitoring. [Section 16.4.1.3, BOD]
(D.1.E.1)

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 HCP/HFP system and the HLW

facility.
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Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
Method By Plan Notes/Comments
Review the design of HCP/HFP system sumps in black Per the DWP, t his 1non1tor1ng may be
R ENG - SR . performed by instrumentation or
cells to verify level monitoring is provided. : :
camera inspection.

3.10.1.6 Maintenance Control

Requirement: Maintenance control shall be available as a means of operating HFP system devices independent
of the control systems from a local panel, pendant, or motor control center, where appropriate. [Section 11.12.3.6,

ORD] (E.1)

Basis Discussion: Maintenance control is used in the event of control system failure or to perform operational
tests as a result of equipment repair or maintenance.

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

Verif. Verif.
Method By

Plan Notes/Comments

Review the design to verify that maintenance control is
R ENG | available as a means of operating HFP system devices
independent of the controls system, where appropriate.

3.10.1.7 Local Control Interlocks

Requirement: The HFP system equipment that can be operated at local control points shall be subject to
independent protection interlocks. [Section 11.10, ORD] [Section 7.3.5.3, BOD] (E.1)

Basis Discussion: Local mode allows control to be taken away from the control system. Local operations are
performed at the equipment site and are not subject to control system interlocks.

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

Verif. Verif.

Method | ~ By Plan Notes/Comments

Review the design of HFP system equipment that can be
R ENG | operated at local control points to verify that it is subject to
independent protection interlocks.

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

3.10.2.1 Safety Class Interlocks
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3.10.2.1.1  GlassFormer-Feed Line lsolation-Valve - Safety-Classtnterlock Deleied

N | Reviewd lomiodes on | Pocu i Safety S

. Port iy the glass & rod &

3.10.2.1.2 Mechanical-Agitator-Fature—Satety-Class-haterlockDeleted
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3.10.2.1.3  Purge Air Low Flow - Safety Class Interlock

3.10.2.1.4  SeismicSignal—Safety-Class-taterlockDeleted
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- L o HIEE Lo i vated

3.10.2.1.5  Seismic Signal Interlock — Melter Feed Isolation

Requirement: The HFP system shall isolate the melter feed within 2 minutes of detecting a greater than or equal
to SC-1V seismic event. [Section 4.3.1.1.4, Appendix M, HLW PDSA] (E.2)

Basis Discussion: Terminating the feed of HLW slurry to the melters limits the duration of hazardous melter
offgas generation, and limits the load in the C5V fans maintaining confinement via cascading air flow. A two-
minute maximum response time conservatively enables response of the equipment to minimize the risk of melter
offgas emissions outside of the C5 confinement boundary. [ALARA]

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

Verif. Verif.
Method By

Plan Notes/Comments

Review the design to verify that the melter feed is isolated
R ENG | within 2 minutes of detecting a greater than or equal to SC-
IV seismic event.

Su/ Perform a test to verify that the melter feed is isolated within

C_I\/I 2 minutes of detecting a greater than or equal to SC-IV

=—— | seismic event.

=

3.10.2.2  Safety Significant Interlocks
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3.10.2.21

High Level Interlock

Requirement: Upon the detection of a high vessel liquid level, the HFP vessel high level interlock shall terminate
the process stream feed, glass former, and water addition into the HFP system vessel by isolating the valves
within adequate time to maintain the vessel level below the overﬂow feature. [Sectlons 4.4.2. 4 3.4.4.2.4.4,
Appendlx M HLW PDSA] (E. 2) :

Basis Discussion: The HFP system vessel level detection provides a means to maintain the amount of waste
solution cons1stent with 24590-HLW-U4C- U78T 00001, Unmlthated Dose Consequences from a quwd Spill at

Verification: Verification is expected to be achieved through the following:
Verif. | Verif.

Method | By Plan Notes/Comments
Perform an analysis to determine-verify the MEPV high-high
A ENG level setpoints which initiate interlock signals to isolate the

valves within adequate time to maintain the vessel level

below the overflow featureshutdown-the HEP-pumps.

Review the eentreHegie-design to verify ineerporationof

B R e e e
R ENG | process stream feed, glass former, and water addition into Documentin-SSRS

the HFP system vessel are isolated at the setpoint determined
in the analysis.

Perform a test to verify that upon the detection of high liquid
level signal, the vessel high-level interlock terminates
process streams (waste feed, glass formers, water) by

SU/ | isolating the valves within adequate time of detecting to
COM | maintain the vessel level below the overflow featureVerify

3.10.2.22 CSlassFesme-Feedtine-lsolatontrterlocks Satery Slemificantlnterleele
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3.10.2.2.3  FerminateTransterto-Autosamphing-SystemASX Leak Detection Interlock

Requirement: Upon leak detection in the enclosure drain, the ASX leak detection interlock shall isolate the HFP
recirculation pump prior to exceeding the enclosure static pressure head limit or overflowing into the C3 area.

[Sections 4.4.5.1.3, 4.4.5.1.4, Appendix M, HLW PDSA] (E.2)-Fhe HEP-vessel sample/transfer pamps-shall stop

the ASX system enclosure or exceeds a level that will fail the confinement due to static pressure head.-Fhe-system

A ho A eon ~ rn ne aVa a
d

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

Verif. | Verif.

Method By Plan Notes/Comments
A ENG od o e ter] . high-level setpoint
Review the eentreHegie-design to verify that the HFP
recirculation pumps are isolated upon leak detection in the
R ENG enclosure drain prior to exceeding the enclosure static E Lin DVR

pressure head limit or overflowing into the C3 area-ASX

L been i eploelo i e LU e n L ins Lo e o
pumps.

Perform a test to verify that the HEP recirculation pumps are
isolated upon leak detection in the enclosure drain prior to
su/ exceeding the enclosure static pressure head limit or
T overflowing into the C3 arcathe HEP-vessel-sample/transfer
COM . .
PUHpSS f I'Igl' 'gll | e intorlocl i
B e e
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3.10.2.24  Adtesamphng-System-Valve-Posttionto-dselate-Flush-Connection

3.10.2.25  Melter Plenum Pressure Interlock

Requirement: Upon the detection of a sustained positive melter plenum pressure relative to the melter cave, the
melter plenum pressure interlock shall send a signal to close the isolation valves for the ADS pump air supply
(terminating melter feed) within 3 minutes of detecting a high melter plenum pressure to maintain an analyzed
cold-cap burnoff duration. [Sections 4.4.3.2.3, 4.4.3.2.4, Appendix M, HLW PDSA] (E.2)

Basis Discussion: The duration must be limited to 3 minutes to protect the basis for the minimum submerged bed
scrubber (SBS) level, and to maintain a low co-located worker (CLW) chemical consequence due to mercury

vapor.

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

Verif. | Verif.

Method | By Plan Notes/Comments

Review the design to verify that the isolation valves for the
R ENG | ADS pump air supply close within 3 minutes of detecting a
high melter plenum pressure.

su/ Perform a test to verify that the isolation valves for the ADS
pump air supply close within 3 minutes of detecting a high
=——— | melter plenum pressure.

1=
|




Attachment to 24590-HLW-3ZN-HFP-00001
Page 105 of 120

3.10.2.2.6  SBS Low-Level Interlock

Requirement: Upon the detection of a low SBS liquid level, the SBS low-level interlock shall activate isolation
valves on the air to the ADS melter feed pumps within sufficient time to maintain the required SBS level for
protection of HOP HEPA filters and carbon adsorber vessel. [Sections 4.4.4.1.3. 4.4.4.1.4, Appendix M, HLW

PDSA] (E.2)

Basis Discussion: To provide its safety function, the SBS low-level interlock terminates all potential syphons
from the SBS and stops feed to the melters.

Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
Method | By

Plan Notes/Comments

Review the design to verify that the isolation valves on the
air to the ADS melter feed pumps are activated upon the

R ENG | detection of a low SBS liquid level within sufficient time to
maintain the required SBS level for protection of HOP
HEPA filters and the carbon bed adsorber vessel.

Perform a test to verify that the isolation valves on the air to
Su/ the ADS melter feed pumps are activated upon the detection
— | of alow SBS liquid level within sufficient time to maintain

coMm the required SBS level for protection of HOP HEPA filters

and the carbon bed adsorber vessel.

-

3.10.2.2.7 HOP HEPA Filter High Temperature Interlock

Requirement: Upon the detection of a HOP HEPA filter high inlet temperature, the HOP HEPA filter high

temperature interlock shall activate isolation valves on the air to the ADS melter feed pumps to terminate melter
feed. [Sections 4.4.4.5.3. 4.4.4.5.4, Appendix M, HLW PDSA] (E.2)

Basis Discussion: The HOP HEPA filter high temperature interlock provides a means to ensure the amount of
melter offeas released is consistent with the consequence analyses by halting the HOP booster and extraction fans

prior to reaching the failure temperature of the HOP HEPA filters and terminating melter feed.

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

Verif. | Verif.

Method | ~ By Plan Notes/Comments

Review the design to verify that the isolation valves on the
R ENG | air to the ADS melter feed pumps are activated upon the
detection of a HOP HEPA filter high inlet temperature.

Su/ Perform a test to verify that the isolation valves on the air to

| the ADS melter feed pumps are activated upon the detection

com of a HOP HEPA filter high inlet temperature.

-

3.10.2.28 HOP HEPA Filter High dP Interlock

Requirement: Upon the detection of a high dP across the HOP HEPA filter banks, the HOP HEPA filter dP
interlock shall activate isolation valves on the air to the ADS melter feed pumps to terminate melter feed.
[Sections 4.4.4.6.3. 4.4.4.6.4, Appendix M, HLW PDSA] (E.2)
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Basis Discussion: The period it takes the interlock to recognize the high dP, generate a trip signal. provide the
signal to the PPJ system, and have the PPJ system issue commands that terminate HOP booster and extraction
fans operation must be less than the period of high dP that fails the HOP HEPA filters.

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

Verif. | Verif.
Method | By

Plan Notes/Comments

Review the design to verify that the isolation valves on the
R ENG | air to the ADS melter feed pumps are activated upon the
detection of a high dP across the HOP HEPA filter banks.

Perform a test to verify that the isolation valves on the air to
Su/ - -
C_M the ADS melter feed pumps are activated upon the detection
==— | of a high dP across the HOP HEPA filter banks.

-

3.10.2.2.9 HOP HEPA Filter Low dP Interlock

Requirement: Upon the detection of a low dP across the HOP HEPA filter banks, the HOP HEPA filter dP
interlock shall activate isolation valves on the air to the ADS melter feed pumps to terminate melter feed.
[Sections 4.4.4.6.3. 4.4.4.6.4, Appendix M, HLW PDSA] (E.2)

Basis Discussion: Although low dP concerns are generally addressed by SSC integrity and technical safety
requirement (TSR) responses, the actions taken by the interlock provide assurance that, should a filter blowout or
bypass occur, any offgas releases which occur are directed to an area ventilated by the C5V system which has
provisions for the filtration and elevation of the release to provide protection for affected receptors.

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

Verif. | Verif.
Method | By

Plan Notes/Comments

Review the design to verify that the isolation valves on the air
R ENG |to the ADS melter feed pumps are activated upon the
detection of a low dP across the HOP HEPA filter banks.

Su/ Perform a test to verify that the isolation valves on the air to

| the ADS melter feed pumps are activated upon the detection

com of a low dP across the HOP HEPA filter banks.

-

3.10.2.2.10 HOP Secondary Offgas Loss of Vacuum Interlock

Requirement: Upon the detection of a loss of vacuum dP between the booster and stack extraction fans, the HOP
secondary offgas loss of vacuum interlock shall close isolation valves for the ADS pump air supply (terminating
melter feed) in sufficient time to maintain an analyzed cold-cap burnoff duration. [Sections 4.4.4.7.3. 4.4.4.7 .4,
Appendix M, HLW PDSA] (E.2)

Basis Discussion: To provide additional control set reliability and avoid challenging the melter plenum pressure
interlock to isolate melter feed, the loss of vacuum system is also interlocked to the ADS pump air supply.
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Verification: Verification is expected to be achieved through the following:

Verif. -\ Verif. Plan Notes/Comments
Method | By —

Review the design to verify that the isolation valves for the
ADS air supply are closed upon the detection of a loss of

R ENG | vacuum dP between the booster and stack extraction fans in
sufficient time to maintain an analyzed cold-cap burnoff
duration.
Perform a test to verify that the isolation valves for the ADS

T SU/ | air supply are closed upon the detection of a loss of vacuum

- COM | dP between the booster and stack extraction fans in sufficient
time to maintain an analyzed cold-cap burnoff duration.

3.10.2.2.11 C5V HEPA Filter High dP Interlock

Reqguirement: Upon the detection of a high C5V HEPA filter dP, the C5V HEPA filter high dP interlock shall
send a signal to terminate waste feed transfers between HFP vessels, in the ASX sample loop, and to the melter by
1solating power to the HFP system transfer pumps and by closing air valves to the ADS pumps. [Sections
4.4.6.3.3.4.4.6.3.4, Appendix M, HLW PDSA] (E.2)

Basis Discussion: The C5V HEPA filter high dP system is designed to automatically initiate the operation of
systems to ensure design limits are not exceeded as a result of anticipated operational occurrences and to detect
potential accident conditions and initiate the operation of safety systems and components. [ALARA]

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

Verif. | Verif.
Method _EY Plan Notes/Comments
Review the design to verify that the power to the HFP system
R ENG transfer pumps is isolated and the air valves to the ADS

—— | pumps are closed upon the detection of a high C5V HEPA
filter dP.

Perform test to verify that the power to the HFP system

SU/ | transfer pumps is isolated and the air valves to the ADS
COM | pumps are closed upon the detection of a high C5V HEPA
filter dP.

-

3.10.2.2.12 Seismic Signal Interlock — Centrifugal Transfer Pumps

Requirement: The HFP system centrifugal transfer pumps shall be electrically isolated within 5 minutes of
detecting a greater than or equal to SC-IV seismic event. [Section 4.3.1.1.4, Appendix M, HLW PDSA] (E.2)

Basis Discussion: A five-minute maximum response time is considered reasonably conservative to enable
response of the equipment in providing accident analysis margin, and minimizing the risk of hazardous material
sprays. [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 to verify that the HFP system centrifugal
R ENG | transfer pumps are electrically isolated within 5 minutes of
detecting a greater than or equal to SC-IV seismic event.

su/ Perform a test to verify that the HFP system centrifugal
T C_OM transfer pumps are electrically isolated within 5 minutes of
==— | detecting a greater than or equal to SC-IV seismic event.

3.10.2.2.13 Seismic Signal Interlock — C5 Confinement Boundary Valves

Requirement: C5 confinement boundary valves in the HFP system shall be isolated on piping penetrations equal
to or exceeding 4 inches (nominal outer diameter) within 2 minutes of detecting a greater than or equal to SC-IV
seismic event. [Section 4.3.1.1.4, Appendix M, HLW PDSA] (E.2)

Basis Discussion: A two-minute maximum response time is considered reasonably conservative to enable
response of the equipment in providing accident analysis margin, and minimizing the risk of melter offgas
emissions outside of the C5 confinement boundary. Among those requiring closure are the 8-inch diameter GFR
feed lines connecting the GFR mixers and HFP vessels. [ALARA]

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

Verif. | Verif.
Method By

Plan Notes/Comments

Review the design to verify that the C5 confinement
boundary valves in the HFP system are isolated on piping
R ENG | penetrations equal to or exceeding 4 inches (nominal outer
diameter) within 2 minutes of detecting a greater than or
equal to SC-IV seismic event.

Perform a test to verify that the C5 confinement boundary
su/ valves in the HFP system are isolated on piping penetrations
—— | equal to or exceeding 4 inches (nominal outer diameter)

COM within 2 minutes of detecting a greater than or equal to SC-

IV seismic event.

-

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 Discussion: The SRD establishes the criterion and applicable standards for the safety design. The design
processes including 24590-WTP-GPG-J-015, 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.
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Verification: Verification is expected to be achieved through the following:

Verif. | Verif.
Method | By

Plan Notes/Comments

designs-areReview the design to verify active safety
instrumented functions in the HFP and HCP system are
R ENG | designed in accordance with the criteria and standards in e
Safety Criteria 4.3-1, 4.3-3, 4.3-4, 4.3-6, 4.4-1 and 4.4-2 of
24590-WTP-SRD-ESH-01-001-02, Safety Requirements
Document Volume II.

3.10.2.4 Final Element Actuation

Requirement: HFP system interlock final elements shall be designed to drive closed if motive power is available
and to fail closed for any interruption of control signal motive; if failed closed cannot be achieved by design, the
final elements shall utilize credited safety air supplies or electric power as needed to ensure closure on demand.
[Sections 4.3.1.1.4,4.42.4.4,44.32.4,44.4.1.4,44.4.54,444.64,44.4.74,4.4.6.3.4, Appendix M, HLW

PDSA]

Basis Discussion: The final elements ensure that the safety function is performed. This includes the seismic signal
interlocks, the HFP vessel high-level interlock, the melter plenum pressure interlock, the SBS low-level interlock,
the HOP HEPA filter high temperature interlock, the HOP HEPA filter high dP interlock, the HOP HEPA filter

low dP interlock, the HOP secondary offgas loss of vacuum interlock, and the C5V HEPA filter high dP interlock.

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

Verif. | Verif.
Method —EY Plan Notes/Comments
Review the design to verify that the HFP system interlock
final elements are designed to drive closed if motive power is
R ENG available and to fail closed for any interruption of control

— | signal motive; if failed closed cannot be achieved by design
the final elements shall utilize credited safety air supplies or
electric power as needed to ensure closure on demand.

su/ Perform a test to verify that the HFP system interlock final
— | elements drive closed if motive power is available and to fail
==— | closed for any interruption of control signal motive.

-
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3.10.2.6  Sump Leak Detection

Requirement: The HCP/HFP system sumps in areas regulated as tank system or ancillary equipment secondary
containment shall provide a leak detection system 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 11.3.5.2, 14.10.1.2, 14.10.1.3, BOD] [Section
1I1.10.E.9, DWP WA7890008967] (D.1, E.1)

Basis Discussion: The HCP/HFP system 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:

I\)I/%rhlgd ngnf. Plan Notes/Comments
Review the design to verify that HCP/HFP system sumps in
areas regulated as tank system or ancillary equipment
R ENG | secondary containment provide a leak detection system

capable of detecting a leak of at least 0.1 gallons per hour
within 24 hours.

su/ Verify the leak detection capability for sumps (discharging
Ca/l to the HFP system vessels) as described in the WTP
=—=— | Dangerous Waste Permit.

I—

3.10.2.7 Vessel Overfill Prevention Controls

Requirement: The HCP/HFP system vessels regulated as tank systems shall include overflow prevention controls
(WAC 173-303-640[5][b][ii]). [Section 14.10.1.1, BOD] (E.1)

Basis Discussion: Tank systems in the HLW Facility are subject to the requirements of the Washington
Administrative Code. Examples of overflow prevention controls include level sensing devices, high-level alarms,
automatic feed cutoff, pressure-sensing devices, or a bypass to a standby tank. [ALARA]

Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
Method By

Plan Notes/Comments

Review the design of the HCP/HFP system vessels
R ENG | regulated as tank systems to verify the inclusion of
overflow prevention controls.
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3.10.3 System Interface Requirements
3.10.3.1 Active Safety Instrumentation, Programmable Protection System

Requirement: HFP system instrumented SSCs classified as Safety Class or Safety Significant shall be controlled

by the PPJ system and shall be mdependent from the mtegrated control network ( ICN) JEh%H-F-P—aﬁd—HGP

[Sectlons 7.1,9 10, BOD] €M—291E 21

Basis Discussion: Safety related SSCs are controlled independently of the non-safety control system to ensure
that safetv control functlons are not impaired by the failure of the non-safety control swtenn&etw&s&fety

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

Verif. | Verif.

Method | By Plan Notes/Comments

Review the design of the HFP system SS SSCs to verify
they are controlled by the PPJ system and independent from
R ENG | ICNMerifyrequired-interface-included-in-speeificationsand
B R T s e e

Hmstruments.

3.10.3.2 Process Control System - Instruments

Requirement: HFP system instrumentation shall be selected to support interfaces to the PCJ system based on
Digital Bus technology. Where such digital interfaces are not readily commercially available, or not appropriate,

hard wired 1nterfaces (4 20 mA) shall be used—hstmments—ee&neeted%e—th#@]—sys{em—shaﬂﬂwkpeffem—wy

[Sectlons 9 4. 1 9.5.3.1 BOD] (E l)éM—l—}

Basis Discussion: The PCJ system is used as the normal process control system. The PCJ system allows remote
operator control and monitoring of the HFP system 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). Examples of Digital Bus technologv include F oundatlon Fieldbus ISA 50. ()2 Profibus DP, and
Modbus RTU over TIA/EIA 485.-Alarms-and-wa : ; : atora and-allow
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Verification: Verification is expected to be achieved through the following:

Verif. | Verif.
Method | By Plan Notes/Comments

Review the design to verify that HFP system instrumentation
is designed to support interfaces to the PCJ system based on .
R ENG | Digital Bus technologyVerifyrequired speeifieations{(related ) luati

e mestnes res nelae s i e el e cnea s ’
Hstraments.,

3.10.4 Other Technical, Specialty, Operations and Maintenance Requirements

3.10.4.1 Process Control System - Remote Control Operations

Requwement Remote oper. atlon of HFP system valves shall be prOVIded Where accesmblhty is difficult, and for
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Basis Discussion: Remote operation is used to ensure that the design achieves occupational doses that are

ALARA y—the-Sparege d ‘%'—e D1 dye-to-thed crenees-bepweenthe SPDS-and-the PDSA H

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

Verif. | Verif.
Method By Plan Notes/Comments
Review the design of the HFP system to verify that remote
operation is provided for valves installed in areas where .
R ENG | accessibility is difficult and for valves used in routine : luati
operationsReview-ef design-to-verify-control roomremete ’

T SU/COM Demeﬂs&at%aH—BllJ—meﬂﬁemag—aﬂd—eeﬂ&el—ﬁmeﬁeﬂs N hoindividual PRI

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. [Sections 6.7, 8.1.2, 9.12, H3 2215112635
BOD] [Sections 9.1, 11.16, ORD] i 40656 i it}
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[ALARA]
Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
Method | By Plan Notes/Comments

Review the design to verify the capability for remote and

direct calibration, periodic functional testing, and B . tuati
R ENG inspections of equipment and components during normal . . .. . ’
o eenbouesteshetlieie e lnecmoniand & grot f
L L Libati Lnai of

3.10.4.4 Automatic FlushingCentrelsDeleted

- T o sk . :
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3.10.4.6  Instrumentation Location

Requirement: HFP system instrumentation and detectors that require maintenance shall be located outside the C3
contaminated areas, where possible. However, transducer panels housing liquid level systems and associated 1/O,
and pressure transducers, shall be located in C3 classified areas as a precaution against back-contamination.
[Section 11.16, ORD] [Section 9.4.2, BOD]

Basis Discussion: Locating instrumentation panels in C2 or lower classified areas increases the components
operating life and reduces operator exposure to highly contaminated areas. In general, instrumentation is located
outside of R5/C5 areas. However, for instrumentation required on contaminated processes, it is preferable to
locate that instrumentation on remotely maintainable jumpers. [ALARA]

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

Verlf. | Verif. Plan Notes/Comments
Method | By —
Review the design to ensure that instrumentation (with the
R ENG exception of transducer panels housing 1i.quid and ‘
- — | associated 1/O, and pressure transducer) is located in C2 or
lower classified areas.

3.10.4.7 System Control Location

Reqguirement: In-plant HFP system controls shall be easily accessible (radiological zone) and shall not require
double staffing. [Section 11.16. ORD]

Basis Discussion: Control equipment is located close to readouts that monitor change of state so that two
operators are not required for routine tasks.

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

Verif. | Verif.
Method By Plan Notes/Comments
R ENG Review the design to verify HFP system controls are easily
- — | accessible and do not require double staffing.

3.10.4.8 Volume Balances

Requirement: The HCP/HFP system shall include the capability to determine volume balances during transfers.
[Section 7.1, ORD]

Basis Discussion: Instrumentation is used to determine and monitor the volume of effluent and waste transferred
throughout the HCP/HFP system.
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Verification: Verification is expected to be achieved through the following:

Verif. | Verif.
Method _EY Plan Notes/Comments
Review the design of the HCP/HFP system to verify the
R ENG | capability to determine volume balances during transfers is
included.

3.10.4.9 Indicator Positioning

Requirement: HFP system instrument indicators shall be positioned to give a clear line-of-sight and safe
accessibility. [Section 11.16. ORD]

Basis Discussion: Instrumentation is located to minimize personnel exposures during maintenance, calibration,
and replacement. [ALARA]

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

Verif. | Verif.
Method By Plan Notes/Comments
Review the design to verify HFP system indicators are
R ENG | positioned to give a clear line-of-sight and safe
accessibility.

3.10.4.10 Thermowells

Requirement: HFP system temperature elements shall be installed in thermowells. [Section 11.16, ORD]

Basis Discussion: Installing temperature elements in thermowells allows for instrument removal without
interrupting the process.

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

Verif. | Verif.
Method By Plan Notes/Comments
Review the design to verify that HFP system temperature
R ENG ; -
— —— | elements are installed in thermowells.

3.10.4.11 Flowmeter Bypass Piping

Requirement: HFP system flowmeters shall be provided with bypass piping where flow interruption is not
acceptable. [Section 11.16, ORD]

Basis Discussion: This configuration allows the flow element to be isolated and repaired/replaced online without
interrupting the process.

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

Verif. Verif.

Method | By Plan Notes/Comments

Review the design to verify that HFP system flowmeters
R ENG | are provided with bypass piping where flow interruption is

not acceptable
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3.10.4.12 Transmitter Location

Requirement: HFP system transmitters shall be located on racks to the extent practicable. Transmitter and
instrument racks shall be located in a suitable area with appropriate access for maintenance. If a transmitter is
required to operate in a radiation environment, a radiation tolerant transmitter or remote sensing electronic unit
shall be used. [Section 9.5.6, BOD]

Basis Discussion: Installing transmitters on racks minimizes field construction costs and facilitates
commissioning and maintenance.

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

Verif. | Verif.
—_— Plan Notes/Comments
Method | By —

Review the design to verify that HFP system transmitters

R ENG | are located on racks in areas with appropriate access for
maintenance.
Review the design of HFP system transmitters in radiation

R ENG | environments to verify that a radiation tolerant or remote
sensing electronic unit is provided.

3.10.4.13 Transmitter Sensing Pipes

Requirement: HFP system transmitter sensing pipe lengths shall be minimized and shall either be self-draining or
equipped with drain valves. [Section 9.5.6, BOD]

Basis Discussion: Transmitter sensing pipes are designed to drain to support maintenance and replacement.

Verification: Verification is expected to be achieved through the following:
Verif. | Verif.
Method By

Plan Notes/Comments

Review the design to verify that HFP system transmitter

R ENG | sensing pipe lengths are minimize and are either self-
draining or equipped with drain valves.

311 e Sheecnpes soclone o Copppnrnnde Dncppe el
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5 Sources, Bases, and Other References

5.1  Source / Basis References
Document Number Rev Title Text Reference
24590-WTP-DB-ENG-01-001 72 |Basis of Design BOD

IHLW Waste Form Compliance Plan for [HLW .
24590-HLW-PL-RT-07-0001 3 |the Hanford Tank Waste Treatment and f

Immobilization Plant
24590-WTP-RPT-OP-01-001 95 |Operations Requirements Document ORD

Preliminary Documented Safety Analysis to
24590-WTP-PSAR-ESH-01-002-04 756G |Support Construction Authorization; HLW |PDSA - HLW Facility

Facility Specific Information

Preliminarv-DPocumented-Safet—Analvsisto

relimabaas s Dommepper Detiees Ln e lnn

: ; s . ization: .

Ef.f].z ;5 E.Zii 5: e 5 E REFHS
24590-WTP-SRD-ESH-01-001-02 97E |Safety Requirements Document, Volume II [SRD
DE-AC27-01RVI4136 DOE/BNIFWEP Contract Mod No-304; |, :

NA Cooebiep- o Distearendle el ,
'WA7890008967;Part3 N/A |Dangerous Waste Portion of RCRA Permit [DWP
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REQUIREMENTS REVIEW
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3.4.2.4 Seismic Design
3.4.2.4.1 Seismic Design Categories for HCP/HFP Equipment, Piping and Interlocks

Requirement: Fhe-HCP/HFP system equipment, plpmg and mterlocks shaII be de5|gned and quallfled for selsmlc
conditions in accordance with Table 3-4 below.

\AFFP%l{e—Speeﬂ%GFeH#@—Me%H—Q\NSGM)—[SeCtlonS43114 44114 44234 44254 44263 44273
4.4.6.1.4, Appendix M, HLW PDSA] [Sections4-4-1-16-427-Appendix B, BODB}

Table 3-1 HCP/HFP System Seismic Design Categories

Description SEIElle Reference
Category
Sections 4.3.1.1.4,
Melter Feed Seismic Interlock Final Elements SC-I 4.4.1.1.4, Appendix M,
HLW PDSA
Section 4.3.1.1.4,
HFP Centrifugal Transfer Pumps Seismic Interlock Final Elements SC-1 4.4.1.1.4, Appendix M,
HLW PDSA
C5 Confinement Boundary Valves on Piping Penetrations Equal to or Section 4'3'1'1'4('1.
Exceeding 4 Inches (GFR Feed Lines) SC-l 4.4.1.1.4, Appendix M,
HLW PDSA
Facility - Design Feature (Shielding, e.g., joggles/offsets) SC-l Appendix M, HLW PDSA
HFP/HCP Coaxial Process Piping from the HLW Facility Penetration to .
the Melter Cave Wall Box, Including Melter Cave Cross-Connect Piping sc- Appendix M, HLW PDSA
HFP/HCP Process Jumpers and Inline Components SC-1 Appendix M, HLW PDSA
. . L Section 4.4.2.3.4,
HFP Vessels (including overflow piping) SC-1 Appendix M, HLW PDSA
HFP Vessel High Level Interlock SC-11 Appendix M, HLW PDSA
. . Section 4.4.2.5.4,
HFP Vessel Headspace Air Purge and Purge Piping SC-1 Appendix M, HLW PDSA
. Section 4.4.2.6.3,
HFP Vessel Agitators SC-11 Appendix M, HLW PDSA
- Section 4.4.2.7.3,
Sump Transfer Piping SC-l Appendix M, HLW PDSA
Melter Plenum Pressure Interlock Final Elements SC-1 Appendix M, HLW PDSA
SBS Low-Level Interlock Final Elements SC-1 Appendix M, HLW PDSA
HOP HEPA Filter High Temperature Interlock Final Elements SC-1 Appendix M, HLW PDSA
HOP HEPA Filter dP Interlock Final Elements SC-1 Appendix M, HLW PDSA
HOP Secondary Offgas Loss of Vacuum Interlock Final Elements SC-1 Appendix M, HLW PDSA
ASX Leak Detection Interlock Final Elements SC-l Appendix M, HLW PDSA
C5 Area Ventilation Exhaust System (C5V)
[Piping penetrations through the C5 boundary greater than 4” diameter up sC-1 Section 4.4.6.1.4,
to and including the isolation external to the C5 zone (e.g., GFR Feed Appendix M, HLW PDSA
Pipes)]
C5V HEPA Filter High dP Interlock Final Elements SC-I Appendix M, HLW PDSA
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o Seismic
Description Category Reference

Seismic
category
Post-Accident Monitoring (PAM) instruments designations
per PAM
report*

Safety Criterion 4.3-4,
SRD

*24590-HLW-RPT-ENS-12-002, HLW Preliminary Post Accident Monitoring Report

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 natural phenomena hazard (NPH) events (e.g., earthquakes, wind, and floods) without loss of capability to
perform specified safety functions.

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

Verif. | Verif.
Method | By Plan Notes/Comments
ENG/ Perform an analysis or supplier testing on equipment,

AT piping and interlocks listed in Table 3-4 to verify the
SUP - . S
capability to withstand a seismic event.
Review the design to verify conformance to the as-
tested/as-analyzed configuration.

R ENG

3.4.24.2 Black Cell and Hard-to-Reach Areas

Requirement: Piping within black cell and hard-to-reach areas shall be evaluated using the Seismic Category | (SC-I)
design basis earthquake (DBE) to ensure it will not prevent an SC-I structure, system, or component (SSC) from
performing its seismic safety function. Vessels in the black cells and hard-to-reach areas shall be evaluated using
approved SC-I methods and acceptance criteria as defined in the SRD. These vessels shall be evaluated for the building
response spectra resulting from the revised ground motion (RGM), unless specifically listed in Appendix B of the BOD
for acceptability of use of WTP Site-Specific Ground Motion (WSGM). [Sections 4.4.1, 16.4.2.1, 16.4.2.7, Appendix B,
BOD]

Basis Discussion: Vessels shall be evaluated for the building response spectra resulting from the revised ground motion
(RGM) unless the consequences of continued use of RGM result in 1) hazardous work required to modify existing vessel
internals, 2) increased complexity of design which can result in decreased constructability, operability, maintainability,
and reliability, and/or 3) increased cost and schedule, in which case, the vessels shall be designed to the building response
spectra resulting from the WTP Site-Specific Ground Motion (WSGM) as allowed by specific identification in Appendix
B of the BOD.

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

Verif. Verif.
Method By

Plan Notes/Comments

Perform an analysis or supplier testing on piping and

AIT /ESTJ(; vessels located in black cell and hard-to-reach areas to
demonstrate the capability to withstand a seismic event.
R ENG Review the design to verify conformance to the as-

tested/as-analyzed configuration.
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24590 HLW RLD System Design Description Change Notice to Align with the HLW PDSA
DOCUMENT NUMBER REV DOCUMENT NUMBER REV
24580-HLW-3ZD-RLD-00001 0
PART OF DESIGN CHANGE PACKAGE (DCP)? Oves BXNo
Justification for no DCP: Impacted SSC has not been tured over to the Plant Management organization.
INCORPORATES AN EIE? O Yes No  (fyes, listEIEs:
JUSTIFICATION FOR CHANGE

The requirements in HLW RLD SDD are being updated to align with the current HLW PDSA, as well as other upper tier design source documents.

Supersedes Change Document Ryes [No Document# 24580-HLW-3ZN-RLO-00001
REQUIREMENTS REVIEW
Client Approval Required COYes @ No | Interface Resolution Required * Oves HENo

Address any “yes” answers in the description

DESCRIPTION OF CHANGE

The requirements in HLW RLD SDD are being updated to align with the current HLW PDSA, as well as other upper tier design source documents. The
functional analysis of the system was simplified so as not to impose restrictive requirements on the design. These design solution requirements were

removed from the SDD.

The changes to the document are shown as added (underiine) and deleted (strikethraugh) in the provided attachment.

ORIGINATOR
Systems Engineering - Peter Suyderhoud

Org Name
Placed: Oct 10, 2018

Originator
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.

witikg
|

I N
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Figure 2-3 HEW-Radieactive Liquid-Waste DispesalRLLD System Functional Block Diagram
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The functions included in Figure 2-3 are the primary and secondary level functions of the HEW-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
. . . L. Requirement
Reference Functional Analysis Description Section No.
A. Receive, Store, Process, and Transfer Effluents N/A
A.l Receive Effluents N/A
ALl Receive Process Effluent — The RLD system receives effluent from the HOP and HDH 34111
— systems during normal operations. E—
Receive Miscellaneous/Off-Normal Effluent - The RLD system receives several non-
A.l12 ; ; : 34.1.1.3
B routine discharges and drains. =
Receive Low-Solids Sump Effluent — The RLD system receives effluent from select C3 34114
A.13 and C5 area sumps that cannot contain waste slurry. This design precludes the 3 7 1 1
introduction of non-Newtonian solutions into the RLD system. —
Store Effluents — The RLD system vessels store mixed effluent received from various
A2 - 3.5.1.3
HLW Facility sources.
3.5.14
Mix Vessel Inventory — The RLD system includes a provision for the effective
A3 homogenization of vessel contents, the re-suspension of settled solids, and the blending 3.5.19
of cold chemicals with active process liquids.
Sample Vessel Inventory — The RLD system interfaces with the ASX system to sample
A4 - ; 3.5.3.15
the effluent contained with the vessels.
Condition Vessel Inventory — If required, the RLD system neutralizes the waste
AS - 3.5.1.12
collected in the system.
Transfer Vessel Inventory — The RLD system provides the motive force to transfer
A6 ; - 3.7.1.2
mixed waste to the PT Facility.

B. Maintain System Components N/A
B1 Flush and Drain Lines — Process piping can be flushed and drained to support 3.6.1.1.10
— decontamination and maintenance activities. 36.12.4

3.6.4.2
B2 Flush System Components — Vessels and pumps can be flushed to support maintenance, 3541
= repair, and replacement. —

C. Protect Vessels N/A

Ventilate Vessel Headspace — The headspace of RLD system vessels is purged to
C.1 - 3.5.1.10
prevent the buildup of hydrogen.
3.5.1.5
Provide Vessel Overflow Features — The RLD system vessels include overflow lines in
C.2 - 3.5.1.7
the event that normal process controls do not prevent overfilling. P
3924
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Requirement

Reference Functional Analysis Description Section No.
D. Receive External Utilities N/A
Receive High Pressure Steam — The RLD system receives high pressure steam from the
D.1 ; : . N/A
HPS system for use in steam motivated jet systems. -
D2 Receive Instrument Air — The RLD system receives instrument air from the ISA system N/A
I for remote valve actuation, line purging, and pulse-jet mixing. -
D3 Receive Low-Voltage Power — The RLD system receives non-safety low voltage power N/A
= for all equipment and instruments. —
E. Provide Monitoring and Controls N/A
Non-safety Monitoring, Control, and Communications — The RLD interfaces with the
E.l o ; 3.9.3.1
PCJ system for monitoring and control functions.
£ Monitor Sump Levels — The RLD system monitors the level in select HLW Facility 39.14
== sumps and provides leak detection in the event of a spill or overflow. 392.1
Reflerence
A
At
At
A2
A3
A4
A2
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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 5.1.

Lote listing of all ; s in Section 5L
3.4  General Requirements

3.4.1 Mission and Functional/Performance Requirements (Including States/Modes)
34.1.1 Throughput (Design Capacity)

Requirement: The HEW-RLD system shall be designed with sufficient capacity to support a HLW Facility
production capacity of up to 7.5 MTG/day-preduetion. [Sections 6, 6.3.3, BOD [(A-H
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Basis Discussion: Systems internal to the HLW Facility are designed to support the overall integrated vitrification
process. The HLW Facility is designed to process waste with an availability of 70%. The facility design capacity
1s multiplied by the availability to derive the waste treatment capacity for the facilityNenre.

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

Verif. Verif.

Method By Plan Notes/Comments

Perform an analysis to verify that the HEW-RLD system

A ENG | reeeiptstorage-and-transfereapaeities-supports the
required HLW Facility designed throughput.

the | Pleesbedeoeplodiean

R ENG Review the design of the RLD system to verify .
conformance to the analysis. st luae s

34.1.1.1 Volume-of Collected Effluents; Normal Operating ConditionsReceive Process Effluents

system shall be capable of receiving mlxed waste from the HLW Melter Offgas Treatment Process (HOP) system,

the HLW Canister Decontamination Handling (HDH) system, and periodic plant and vessel washes within the
HLW Facility. [Section 4F.2.3, DWP] (A.1.1)

Basis Discussion: None.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

3 ;
A ENG ed J | .5| SSSEIS Soee
Review the design to verify that the RLD system is
capable of receiving mixed waste from the HOP system
the HDH system, and periodic plant and vessel washes

within the HLW Facilityeonformanee-with-analysis-and
R ENG | thatthe HEW-RED-vessebsreechve-cucntHrom-the- HOPR;

Plan Notes/Comments

34.1.1.2 Fransfer Volume BalaneesMoved to 3.9.4.4
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3.4.1.1.3 Receive Miscellaneous Effluents

Requirement: The RLD system shall be capable of receiving miscellaneous mixed waste streams. [Section
4F.2.3. DWP] (A.1.2)

Basis Discussion: Examples of miscellaneous waste streams include PJV system line drains, autosampler drains,
and effluents from decontamination of equipment in the HSH system.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the design to verify that the RLD system has the
R ENG oy ; . -
= Ea— capability to receive miscellaneous mixed waste streams.

34.1.1.4 Receive Low-Solids Sump Effluents

Requirement: The RLD system shall be capable of receiving various HLW Facility low-solids sump effluent.
[Section 4F.2.3. DWP] (A.1.3)

Basis Discussion: The RLD system only collects sump effluents from sources that cannot contain waste slurry.
This design precludes the introduction of non-Newtonian solutions into the RLD system.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the design to verify that the RLD system is
R ENG | capable of receiving various HLW Facility low-solids

sump effluent.

34.1.2 Design Life

34.1.2.1 Design(Operating)-LifeMaterial Selection for Accessible Plant Equipment

3 atment-andImmeobilization Plant- (W ontra oD 6 system
equipment not installed in black cells shall be constructed of materials compatible with the HLW Facility room
operating environment in which they are installed over a nominal plant life of 40 years, inclusive of maintenance.
[Sections 11.1.1,11.4.1, 11.9, H-74,12 3+ +14116:41-116:42.2-BOD] [Section +4-114.8, ORD]
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Maste Disposs
LifeDeleted
Eeui . r o

Table 3-1

j

8|88 8|88 &

i i i —Operating environment considerations include but are not
limited to chemical, radiological, and thermal exposure during all operating conditions. Equipment accessibility
and maintenance contribute to the material selection process. The selection of equipment installed in remotely
maintained caves and cells addresses the operating environment to minimize maintenance requirements. Other
accessible and maintainable equipment not having a design life of 40 vears is specified for a cost-effective design
life, taking into account current technology, ALARA exposure principles, and waste minimization. 24590-HLW-
U0OD-W16T-00001, HLW Room Environment Data Sheet, identifies environmental conditions for rooms that
house safety SSCs while Table 12-1 of the BOD provides the internal design temperatures for other rooms in the
facility. [ALARA]

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

Verif. Verif.

Method By Plan Notes/Comments
) . . . o518 SrOFSaIetyane .
AT ENG 1 SHequif | ) 1].1 Ly | i Squipmentte EIE.::;E”. E E;
Review the design to verify that RLD system equipment May-be-doctmented-nan
not installed in black cells is constructed of materials assessment/evaluation:

compatible with the HLW Facility room operating

environment in which they are installed over a nominal

R ENG | plant life of 40 years, inclusive of maintenance. Review
- - T :

GeSIBRTOVE 55595 Sorhon-teplaceante; he

1 I x E]. F Ei.t;ii E :

conformanee:
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3.4.1.2.1.1 Material Selection for Equipment in Black Cells

Requirement: The RLD system equipment installed in black cells and hard-to-reach areas not provided with
redundancy shall be constructed of materials compatible with the HLW Facility room operating environment in
which they are installed over a design life of 40 years without maintenance activities. [Sections 11.1.1, 11.7.4,
11.9,16.4.1.1,16.4.2.2. BOD]

Basis Discussion: Operating environment considerations include but are not limited to chemical, radiological, and
thermal exposure during all operating conditions. 24590-HLW-U0D-W16T-00001, HLW Room Environment
Data Sheet, identifies environmental conditions for rooms that house safety SSCs while Table 12-1 of the BOD
provides the internal design temperatures for other rooms in the facility.

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

Method By Plan Notes/Comments
Review the design to verify that RLD system equipment
not installed in black cells is constructed of materials
R ENG | compatible with the HLW Facility room operating

environment in which they are installed over a nominal
plant life of 40 years, inclusive of maintenance

3.4.1.2.2 Material Selection for Process Fluidss-ef-Censtruction-and-Erosion/CorrosionDesign

Requirement:

>
ROD acntin

HHOE 9 DWRWAT890008967The RLD system equipment and piping shall be constructed of materials
compatible with the expected operating process fluid conditions over a nominal plant life of 40 years. [Sections
11.1.1,11.9,16.4.1.4, BOD]

Basis Discussion: When selecting materials for plant equipment, characteristics such as chemical resistance,

hardness, and process compatibility are addressed. Fhe-allowanee-forerostionfeorrosionand-applicable-materials
of conctrietionare limited to thoge h e into-_con arith the nraca Fluids and that are
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[ALARA]
Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By Plan Notes/Comments
Perform an analysis to verify the materials of construction
A ENG | are compatible with the expected operating process fluid
conditions over the 40-year plant life.
Review the design to verify that RLD system equipment
and piping is constructed of materials compatible with the
R ENG . ; . - -
- —_— expected operating process fluid conditions determined in
the analysis.
y i . ith,
. yStem . ids.
Al ENG i.g hat il ble & 1 l .
allowances:
. e pon ’ . 75
R ENG . » Tuids & t "
3.4.1.2.2.1 Material Corrosion Allowance

Requirement: The RLD system material corrosion allowance shall include erosion, corrosion, and synergistic

effects, at minimum. [Section 18.5, BOD]

Basis Discussion: Specific corrosion/erosion design parameters are provided in requirements 3.4.1.2.2.2 through

34.1.2.2.21.
Verification: Verification is expected to be achieved through the following:
Verif. Verif.
M_ethod _EX Plan Notes/Comments
Perform an analysis to verify the erosion, corrosion, and
A ENG | synergistic effects (at minimum) applicable to the material
corrosion allowance of the RLD system.
Review the design to verify that the RLD system material
R ENG corrosion allowance includes erosion, corrosion, and
= am— synergistic effects (at minimum) as determined in the
analysis.
3.4.1.2.2.2 General Corrosion Wear Rate

Requirement: The RLD system corrosion allowance shall include the general uniform corrosion rate of 0.6 mpy

(24 mils at 40 years), regardless of velocity, when utilizing materials identified in Table 18-1 of the BOD.

[Section 18.6.1, BOD]

Basis Discussion: None.
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Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the design to verify that the RLD system material
corrosion allowance includes the general uniform

R ENG | corrosion rate of 0.6 mpy (24 mils at 40 years), regardless
of velocity, when utilizing materials identified in Table
18-1 of the BOD.
3.4.1.2.2.3 Process Operating Limits Mitigating Localized Corrosion

Requirement: The RLD system shall not exceed the Process Localized Corrosion Design Limits specified in
Table 18-1 of the BOD for the materials provided in the system. Materials outside the bounds of Table 18-1 shall
be justified by analysis. [Section 18.6.2. Table 18-1, BOD]

Basis Discussion: Parameters impacting localized corrosion are pH, temperature, chloride to nitrate ratio,
chloride to hydroxide ratio, and total chloride content. Table 18-1 in the BOD provides the design limits (design
requirements) for each of these parameters for various materials. These values are bound by the process corrosion
data (24590-WTP-RPT-PR-04-0001-01, WTP Process Corrosion Data — Volume 1. through 24590-WTP-RPT-
PR-04-0001-06, WTP Process Corrosion Data — Volume 6) with additional margin applied.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method | By

Plan Notes/Comments

Perform an analysis to verify that the RLD system does
not exceed the Process Localized Corrosion Design Limits
specified in Table 18-1 of the BOD for the materials

ENG provided in the system. If the RLD system utilizes
materials outside the bounds of Table 18-1, perform an
additional analysis to verify the acceptable process
localized corrosion design limits.

1>

Review the design to verify the RLD system does not
exceed the Process Localized Corrosion Design Limits
ENG specified in Table 18-1 of the BOD or determined in the
preceding analysis for the materials provided in the

system.

I~

3.4.1.2.24 End Grain Corrosion Mitigation

Requirement: The design of the RLD system shall avoid the exposure of end grains to highly oxidizing acid
conditions at high temperatures. [Section 18.8.2. BOD]

Basis Discussion: End grain corrosion is localized corrosion, which occurs along the worked direction of wrought
stainless steels and Stellite™ exposed to highly oxidizing acid conditions as well as in other alloys under the
“suitable” conditions.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method | By

Plan Notes/Comments

A ENG Perform an analysis to verify where end grain corrosion
= = | could occur in the RLD system.
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Verif. Verif.
M_e thod _EX Plan Notes/Comments
Review the design to verify that the RLD system design
R ENG avoids the exposure of end grains to highly oxidizing acid
- B conditions at high temperatures, where determined to be
applicable in the analysis.
3.4.1.2.25 Stress Corrosion Cracking

Requirement: Where stress corrosion cracking is a potential source of corrosion in the RLD system and the
system does not utilize materials within the design limits listed in Table 18-1 of the BOD. low carbon alloys such
as 304L or 316L or more resistant alloys such as 6% Mo and Ni/Cr/Mo alloys shall be used. [Section 18.8.3,

BOD

Basis Discussion: Most metals and particularly alloys, including stainless steels and the nickel base alloys, can
suffer stress corrosion cracking (SCC). The SCC phenomenon occurs when an appropriate stress is applied to the
metal, a conducive environment is present, and the metal is susceptible. It is also important to ensure that stainless
steel is not contaminated with carbon if welded directly to the stainless steel structure. Otherwise, it is possible
for the stainless steel to be more susceptible to stress corrosion cracking and other forms of intergranular attack.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method | By

Plan Notes/Comments

Perform an analysis to verify the potential sources of stress
corrosion cracking in the RLD system where the system

A ENG does not utilize materials within the design limits listed in
Table 18-1 of the BOD.
Review the design to verify that the RLD system utilizes
R ENG low carbon alloys or more resistant alloys where stress

corrosion cracking is a potential source of corrosion as
determined in the analysis.

3.4.1.2.2.6 Crevice Corrosion

Requirement: In high oxidizing situations where crevice corrosion is a potential source of corrosion in the RLD
system, low carbon alloys such as 304L or 316L or more resistant alloys such as 6% Mo and Ni/Cr/Mo alloys
shall be used. [Section 18.8.4, BOD]

Basis Discussion: Crevice corrosion is a form of localized corrosion that can occur within crevices or at shielded
surfaces where a stagnant solution is present, €.g., at metal/metal or metal/non-metal junctions such as under
bolts, gaskets and valve seats. The presence of solid precipitates/sludges can also create crevice corrosion
conditions. Crevice corrosion is similar to pitting in mechanism, though generally not so rapidly debilitating. It
can, however, lead to pitting or stress corrosion cracking.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method | By

Plan Notes/Comments

Perform an analysis to verify the potential sources of
crevice corrosion where the system does not utilize
materials within the design limits listed in Table 18-1 of
the BOD.

A ENG
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Verif. Verif.
M_e thod _EX Plan Notes/Comments

Review the design to verify that the RLD system utilizes
low carbon alloys or more resistant alloys in high

R ENG A R ; — .

- —— | oxidizing situations where crevice corrosion is a potential
source of corrosion as determined in the analysis.

3.4.1.2.2.7 Microbial Induced Corrosion

Requirement: The RLD system shall only use treated process water, potable water, or deionized (demineralized)
water during flushing or hydrostatic testing. [Section 18.8.6, BOD]

Basis Discussion: Using treated process water, potable water, or demineralized water minimizes the potential of
microbial induced corrosion (MIC).

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the design of the RLD system to verify that only
treated process water, potable water, or deionized

R ENG (demineralized) water is used during flushing or
hydrostatic testing.
3.4.1.2.2.8 Corrosion Fatigue

Requirement: The RLD system vessels and piping shall be designed to accommodate the expected fatigue cycles
over the 40-year design life. [Section 18.8.7, BOD]

Basis Discussion: Fatigue is the phenomenon leading to fracture under cyclic stresses that have a maximum value
less than the tensile strength of the material. Corrosion fatigue is fatigue exacerbated by corrosion concurrent with
or subsequent to the application of the stress.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Perform an analysis to verify the expected fatigue cycles
A ENG | the RLD system vessels and piping are expected to
accommodate over their 40-year design life.

Review the design to verify that the RLD system is

R ENG | designed to accommodate the fatigue determined in the
analysis.
3.4.1.2.2.9  Vapor Phase Corrosion

Requirement: The RLD system shall consider the conditions in the regions in contact with vapor only or at the
vapor/liquid interface in specifying corrosion allowances. [Section 18.8.8. BOD]

Basis Discussion: The conditions in the regions in contact with vapor only or at the vapor/liquid interface are
different from those in the bulk liquor.
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Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the design of the RLD system to verify that vapor

R ENG | phase corrosion is considered in specifying corrosion
allowances.
3.4.1.2.2.10 _ Galvanic Corrosion Protection

Requirement: Galvanic corrosion protection shall be provided where required in the RLD system. [Section

18.8.9, BOD

Basis Discussion: When a metal is immersed in a liquid it will establish a corrosion potential or rest potential at
which the rate of anodic reaction is equal to the rate of cathodic reaction. When two dissimilar metals are placed
in electrical contact in such a solution, an electrochemical cell will be set up and the difference in their rest
potentials will cause a current to flow between them. In the WTP, though several alloys may be used in a given
vessel, they often will be similar and corrosion potential differences may not be great. This similarity may cease,
for example, in a crevice where one component may become active and corrode severely. Due to the use of steam
ejectors and heated tanks, there are opportunities for the presence of thermogalvanic corrosion cells to be set up.
If two portions of the same component are at different temperatures, the warmer section often becomes the anode
and corrodes.

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

Verif. Verif.
M_e thod By Plan Notes/Comments

A ENG Perform an analysis to verify where galvanic corrosion

= E— protection is required in the RLD system.
Review the design to verify that the RLD system is

R ENG | provided with galvanic corrosion protection, where
required.

3.4.1.2.2.11 Corrosion Allowance for Airlink Piping

Requirement: The RLD system corrosion allowance for airlink piping shall be in accordance with Table 3-2.
below. [Section 18.7.1.1. BOD]

Table 3-2 Corrosion Allowance for Airlink Piping
Design Configuration Corrosion Allowance
Airlinks external to vessel 40 mils (0.04in)/1 mpy
Airlinks internal to vessel 80 mils (0.08in)/ 2 mpy

Basis Discussion: Airlink piping is piping between the pulse jet mixer (PJM) or Reverse Flow Diverter and the
Jet Pump Pair (JPP). These values already include the general corrosion wear rate in 3.4.1.2.2.2. Therefore, an
additional corrosion allowance is not required to be added to the Table 3-2 values. The 80 mils corrosion
allowance for airlinks internal to the vessel only applies on wetted surfaces of the piping.
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Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the design to verify that the RLD system corrosion

R ENG | allowance for airlink piping is in accordance with Table 3-
2.
3.4.1.2.2.12 Passivation of Stainless Steel

Requirement: The RLD system shall include provisions for the addition of chemicals to promote re-passivation
after or during liquid transfers. The RLD system shall be designed to be chemically cleaned, descaled. and re-
passivated. [Section 18.6.5, BOD]

Basis Discussion: Stainless steels exhibit a stable passive oxide film capable of protecting the underlying surface
from corrosion. Stainless steel passive oxide films form naturally on the metal surface. Passive oxide film consists
of iron, chromium, nickel, and oxygen and minor constituents include molybdenum and manganese. The oxide
covers the surface and is tightly adherent and creates a barrier thereby reducing the corrosion rate of the base
metal. A characteristic of the passive oxide film is to spontaneously reform when scratched. The passive oxide
film acts as a barrier to slow diffusion and reduce corrosion reaction rates.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the design to verify that the RLD system includes
provisions for the addition of chemicals to promote re-

R ENG | passivation after or during liquid transfers and that the
system is designed to be chemically cleaned, descaled, and
re-passivated.

3.4.1.2.2.13 Svynergy Effects

Requirement: If the velocity in RLD system PJM vessels is within 4-6 m/s, the design shall include an additional
allowance for synergy effects as determined by Section 18.7.2.1 of the BOD. If the velocity in RLD system piping
and non-PJM vessels is within 4-6 m/s, the design shall use a velocity greater than 6 m/s to preclude the use of an

additional allowance for synergy effects. [Section 18.8.1, BOD]

Basis Discussion: The synergistic effects of erosion and corrosion are required to be evaluated in the design of
piping and vessels. At velocities less than 4m/s, corrosion is the dominant wear mechanism and at velocities
greater than 6 m/s, erosion is the dominant wear mechanism. The synergistic region exists between 4-6 m/s.

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

N\[]%::(f)' d Vg; L Plan Notes/Comments
A ENG Perform an analysis to verify the RLD system vessel (both
= = | PIM and non-PJM) and piping velocities.
Review the design of the RLD system to verify that PIM
vessels include a localized erosion allowance as determined
R ENG | by Section 18.7.2.1 of the BOD if the velocity is within 4-6
m/s and that piping and non-PJM vessels use a velocity
greater than 6 m/s if the velocity is within 4-6 m/s.
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3.4.1.2.2.14 General Erosion Wear Rate in Piping

Requirement: The RLD system corrosion allowance for piping shall include an erosion wear rate in accordance
with Table 3-3, below. Wear rates for piping operating outside the bounds of this table shall be justified by
analysis. [Section 18.7.1, BOD]

Table 3-3 Erosion Wear Rates for Piping Design
Velocity Solids Erosion Wear Rate
<12 ft/s 0-2 wt% 16 mils (0.016in)/0.4 mpy
<12 ft/s >2-27.3 wt% 70 mils (0.07in)/1.75 mpy

Basis Discussion: General erosion wear rates are provided in the BOD for stainless steel and high nickel alloy
piping dependent on velocity and solids concentration. The basis for Table 3-3 is provided in 24590-WTP-MOC-
50-00019. Total Corrosion Allowances for WTP Stainless Steel and High-Alloy Piping Systems.

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

Verif. Verif.

M—e thod —EX Plan Notes/Comments
Perform an analysis to verify the velocity and solids content
in the RLD system process stream. If the analysis

A ENG | determines that the piping operates outside the bounds of
Table 3-3, perform an additional analysis to verify the
acceptable erosion wear rate for the piping.

Review the design to verify that the RLD system corrosion
allowance for piping includes an erosion wear rate in

R ENG | accordance with Table 3-3 or the preceding analysis,
depending on the velocity and solids content of the process
stream.

3.4.1.2.2.15 General Erosion Wear Rate for Vessels

Requirement: The RLD system corrosion allowance for vessels shall include an erosion wear rate in accordance
with Table 3-4, below. Wear rates for vessels operating outside the bounds of this table shall be justified by
analysis. [Section 18.7.2. BOD]

Table 3-4 Erosion Wear Rates for Vessel Design
Velocity Solids Erosion Wear Rate
<12 ft/s 0-2 wt% 4 mils (0.04in)/0.1 mpy
<12 ft/s >2-27.3 wt% 16 mils (0.016in)/ 0.4 mpy

Basis Discussion: General erosion wear rates are provided in the BOD for stainless steel and high nickel alloy
vessels dependent on velocity and solids concentration. The basis for Table 3-4 is provided in 24590-WTP-MOC-
50-00004, Wear Allowance for WTP Waste Slurry Systems.
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Verif. Verif.
— I Pl
Method By an Notes/Comments
Perform an analysis to verify the velocity and solids content
in the RLD system process stream. If the analysis
A ENG | determines that the vessel operates outside the bounds of
Table 3-4, perform an additional analysis to verify the
acceptable erosion wear rate for the vessel.
Review the design to verify that the RLD system corrosion
allowance for vessels includes an erosion wear rate in
R ENG | accordance with Table 3-4 or the preceding analysis,
depending on the velocity and solids content of the process
stream.
3.4.1.2.2.16 Localized Erosion Allowance for PJM-Mixed Vessel Bottom Heads

Requirement: The RLD system corrosion allowance for PIM-mixed vessels shall include a localized erosion

allowance for the bottom heads determined using Equation 1 in Section 18.7.2.1.1 of the BOD, in conjunction

with the scar depth rate in Table 18-7 of the BOD. [Sections 18.7.2.1, 18.7.2.1.1, BOD]

Basis Discussion: The scar depth rate (SDR) for PJM mixed vessel bottom heads and PJM nozzles is determined

based upon a given vessel’s maximum suspended solids concentration and material of construction. The basis for

these requirements is provided in 24590-WTP-MO0C-50-00020. Localized Erosion Wear Allowances for WTP

PJM Vessels.
Verification: Verification is expected to be achieved through the following:
Verif. Verif.

M_ethod _EX Plan Notes/Comments
Perform an analysis to verify the RLD system localized
erosion allowance for the bottom heads of PJM-mixed

A ENG | vessels using Equation 1 in Section 18.7.2.1.1 of the BOD
in conjunction with the scar depth rate in Table 18-7 of the
BOD.
Review the design to verify that the RLD system corrosion

R ENG allowance for PJM-mixed vessels includes a localized

= am— erosion allowance for the bottom heads consistent with the
results of the analysis.

3.4.1.2.2.17 Localized Erosion Allowance for PJM Nozzles

Requirement: The RLD system corrosion allowance for PJM nozzles shall include a localized erosion allowance

determined using Equation 2 in Section 18.7.2.1.2 of the BOD. in conjunction with the scar depth rate in Table

18-7 of the BOD. [Sections 18.7.2.1, 18.7.2.1.2, 18.7.2.1.2.1, 18.7.2.1.2.2, BOD]

Basis Discussion: The wear in PJM nozzles is evaluated as two distinct period of operation (erosion during PJIM

drive and erosion during PJM suction).
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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 verify the RLD system localized
erosion allowance for PJM nozzles using Equation 2 in

A ENG Section 18.7.2.1.2 of the BOD in conjunction with the scar
depth rate in Table 18-7 of the BOD.
Review the design to verify that the RLD system corrosion
R ENG | allowance for PIM nozzles includes a localized erosion

allowance consistent with the results of the analysis.

3.4.1.2.2.18 Fretting/Wear

Requirement: Where fretting or wear is a potential issue in the RLD system, an appropriate additional corrosion
allowance shall be added. [Section 11.9.1.2. BOD]

Basis Discussion: An example of a configuration where fretting or wear is a potential issue is when pipes pass
through baffle plates.

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

Verif. Verif.
M_e thod By Plan Notes/Comments

A ENG Perform an analysis to verify where fretting or wear is a

= = | potential issue in the RLD system.
Review the design to verify that an appropriate additional

R ENG corrosion allowance is added where fretting or wear is a
potential issue.

3.4.1.2.2.19 Galling of Moving Surfaces

Requirement: Where galling could occur in the RLD system, a material grade which is less susceptible to galling
shall be used for at least one of the components, or the use of dry lubricants or metallic coatings shall be used.
[Section 11.9.1.1, BOD]

Basis Discussion: An example of a material grade that is less susceptible to galling is UNS S21800.

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

Verif. Verif.
M_e thod By Plan Notes/Comments

Perform an analysis to verify where galling could occur in

A ENG the RLD system.
Review the design to verify that the RLD system uses a
material grade which is less susceptible to galling, dry

R ENG ; - - :

- = | lubricants, or metallic coatings where the analysis
determines that galling could occur within the system.

3.4.1.2.2.20 Cavitation Damage

Requirement: The RLD system pumping systems and agitators shall be designed to minimize cavitation.
[Section 18.8.10, BOD]
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Basis Discussion: Cavitation is caused by the formation and collapse of vapor bubbles in a liquid near a metal
surface. The possibility for cavitation damage exists in high velocity fluids, such as those found in fluidic devices
or centrifugal pumps.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method | By

Plan Notes/Comments

Perform an analysis to verify where cavitation is a concern
A ENG .
- e in the RLD system.

Review the design to verify that the RLD system pumping
R ENG | systems and agitators are designed to minimize cavitation
where it is determined to be applicable in the analysis.

3.4.1.2.2.21 Creep

Requirement: The RLD system high temperature vessels and piping shall be designed to allow for creep over the
life of the component. [Section 18.8.11. BOD]

Basis Discussion: Creep is the continuous increasing deformation of a material over time under a constant load. It
1s only experienced in structures, systems, and components operating at high temperatures.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Perform an analysis of the RLD system vessels and piping
A ENG | to verify the expected operating temperature of the

component.

Review the design to verify that high temperature vessels
ENG and piping are designed to allow for creep over the life of

the component.

=

34.1.2.3 Nonmaintainable-Soft or Nonmetallic Parts

Requirement: The HEW-RLD system equipment and components located in black cells and hard-to-reach areas
shall be designed with no non-removable soft or nonmetallic parts that could be affected by the total integrated
radiation dose, including gamma and beta. [Section 16.4.1.1, BOD [HSeetion26,-ORD}

Basis Discussion: Soft or nonmetallic parts can be affected by radiation and lose their capability to perform in
this environment.
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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-verify the total integrated
radiation dose (including gamma and beta) to

A ENG | nenremevableseftornonmetalliepartsRLD system
equipment and components within black cells and hard-to-
reach areas.

Review the design to verify that RLD system equipment
and components located in black cells and hard-to-reach
areas do not contain non-removable soft or non-metallic
parts that could be affected by the total integrated radiation
dose (including gamma and beta) determined in the

analysis.

R ENG .. "g' H ; integ . assessmen#evaluaﬂe&

3.4.1.2.5 Room Environment Conditions for Safety SSCs

Requirement:

sVstem shall be desmned and quahﬁed to functlon as 1ntended in the environments associated with the events for
which they are intended to respond. Environmental qualification shall be to IEEE 323-83. The effects of aging on
normal and abnormal functioning shall be considered in design and qualification using IEEE 323-83. [Safety
Criterion 4.1-3, Safety Criterion 4.4-1, SRD] [Section 11.7.3, BOD]
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Basis discussion: Safety SSCs, designated as safety class (SC) or safety significant (SS) are des1gned and
quahﬁed to perform their safetv function. - 3 .

HLW Room EnVIronment Data Sheet 1dent1ﬁes env1ronrnental condltlons for rooms that house safety SSCs

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

Verif. Verif.
Method By Plan Notes/Comments
Perform an analysis or supplier testing to verify the ability
of the SSCs credited with a safety function to withstand . . . .
the environmental conditions for which they are intended T 1
ENG to respond. paciage:
AT B B s o e >
. S . L environment-conditions:
SRER e e e s s e e s s sl ’
Review the design to verify that safety SSCs are
R ENG | environmentally qualified to IEEE 323-83 inclusive of the
effects of aging on normal and abnormal functioning.
R ENG g .5 d Document in-an-evaluation/assessment
B e orEQP
3.4.1.3 Seismie Design-Moved to 3.4.2.4
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3.4.2.1

Safety Designations-Classifications
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Nuclear Safety, ALARA, Environmental and Other Regulatory Requirements

Requirement: The following HEW-RLD system SSCs shall be designated-classified as safety SSCs in
accordance with Table 3-54 below: [Sections 4.4.1.4.1,4.4.11.1.1, Appendix M, HLW PDSA]

Table 3-5 HEW-RLD sSystem Safety DesignationClassifications
. Safety
Equ1pg1:s1;l;{iC(t)il(r)11[1)0nent Safety Function . . Referen.ces .
£ . Safety-Classifieation
P Classification
RLD_VSL 00008 | Ceadi ) | PDSA-HLW Eaeility]
B e
st Lo
e s e e
RLD_VSL 00008 | C eadi ) | ..
. . : v}
; g . PO » .gg. )
sepleop s penentine baeld o Lo
C3areasfrom CS5areasinthe
et b P e Bloelae oo
the REDvessel- downstream-of the
manifold:
.
provicing
elud gf in) )
The C5/R5 confinement boundary Section 4.4.1.4.1
Joeeles/Offsets mitigates the direct exposure Ss Appendix M. HLW
e consequences from a release of PDSA
radioactive material. E—
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i Safety
Equlpment/.Co'mponent Safety Function . . Referen.ces .
Description Enafie Safety-Classification
Classification
Mitigates the consequences of a
release of radioactive and Section 4.4.11.1.1,
RLD bulge and drain chemically hazardous material by SS Appendix M, HLW
providing secondary confinement PDSA
and drain path.

Basis Discussion: NeneThe bulge confinement assembly (enclosure), including the drain to the wet process cell,
maintains confinement of process liquids.

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

Verif. Verif.

Method By Plan Notes/Comments

Review the design to verify the RLD system components

listed in Table 3-5 are classified as SS.Verify-thatthe May be-accomplished by EQP-and/or
R ENG ) 3 . . SSIER" por )
P El.’;iI E.” Elﬁ E;HEE B ;Eﬂ%s s ?E Eq“‘m*‘mtl ;hg;ﬂ ith Ihf ; I‘ E

; it koo,
3.4.2.2 DWP - Tank System Secondary Containment Reguirements—Aneillary Equipment

pi-pi-ng)—[Seeﬁe%M—l-O—lé—BQD}The portlons of the RLD system regulated as tank systems and anc1llary

equipment shall be designed with secondary containment, except for those portions of the system that serve as
secondary containment (WAC 173-303-640[4][d][i] through [iv]). [Section II1.10.C.16.a, DWP] [Sections 11.6.9,
14.10.1.2, 14.10.1.3, BOD]

OOGQ-I—H-EW—FaeLI-I-t-y—DGSIg-H—DeserHGH—Tank systems in the HLW F acﬂltv are sublect to the requlrements of the

Washington Administrative Code. Examples of secondary containment for tank systems include liners, vaults,
double-walled tanks, and other Ecology-approved devices. Ancillary equipment means any device (e.g., piping,
fittings, flanges, valves, and pumps) used to distribute, meter, or control the flow of dangerous waste from its
point of generation to a tank system, between dangerous waste storage tanks, or to a point of disposal or shipment
offsite. Examples of secondary containment for ancillary equipment includes trench jacketing and coaxial piping.

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

Verif. Verif.

Method By Plan Notes/Comments

Review the design to verify portions of the RLD system

May-be-docwmented-an
regulated as tank systems and ancillary equipment are luati
R ENG | provided with secondary containment.Review-design-te . ) . .
ensure-secondary-containmentis-providedin . groupoy f '
erreview-evaluation/assessment:

conformance-with 24590-HEW-RPT-ENV-09-001-
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3.4.2.3 Tank System Vapor Confinement

Requirement: The portions of the RLD system regulated as tank systems shall be designed to prevent the escape
of vapors, fumes, or other emissions into the air if the tank holds materials that are acutely or chronically toxic by
inhalation (WAC 173-303-640[5][¢e]). [Section 14.10.1, BOD]

Basis Discussion: Tank systems in the HLW Facility are subject to the requirements of the Washington
Administrative Code.

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

Verif. Verif.
Method By

Plan Notes/Comments

Review the design to verify portions of the RLD system
regulated as tank systems are designed to prevent the
ENG escape of vapors, fumes, or other emissions into the air if
the tank holds materials that are acutely or chronically
toxic by inhalation.

=

3.4.2.4 Seismic Design

Requirement: The RLD system equipment shall be designed and qualified for seismic conditions in accordance
with Table 3-6, below. This equipment shall be designed using revised ground motion (RGM) or WTP Site-
Specific Ground Motion (WSGM). [Appendix M, HLW PDSA] [Sections 4.4.1, 16.4.2.1. 16.4.2.7, Appendix B,

BOD

Table 3-6 RLD System Seismic Design Categories
Description % Reference
RLD bulges and bulge drain lines SC-1II Appendix M, HLW PDSA
Joggles/Offsets SC-1I1I Appendix M, HLW PDSA
RLD vessels located in black cells or hard-to-reach areas SC-1 Section 16.4.2.1, BOD
RLD piping located in black cells SC-1 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.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
M_ethod By Plan Notes/Comments
ENG Perform an analysis or supplier testing on equipment
A/T ippm— listed in Table 3-6 to demonstrate the capability to
— /SUP ; .
I withstand a seismic event.
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Verif. Verif.
Method By

Plan Notes/Comments

Review the design to verify conformance to the as-
R NG -
- Ea— tested/as-analyzed configuration.

=1

3.4.2.5 Seismic Design for Interaction Effects

Requirement: Interaction effects shall be considered when determining the seismic category of individual items
and, where an adverse seismic interaction with SC or SS components exists, adequate measures shall be taken to
preclude the adverse interaction. The RLD system shall use either RGM or WSGM for evaluating seismic
interactions between SC-III/SC-IV sources and SC-I and SC-II targets. [Section 10.2.15. Appendix B, BOD]
[Criterion 4.1-3, SRD]

Basis Discussion: Equipment that is non-safety may be identified as having a potential for adverse interaction
with safety equipment during a seismic event in accordance with 24590-WTP-GPG-ENG-033. Evaluation for
Seismic Interaction Effects. Where a resolution strategy is selected to increase the seismic category of the source
SSC to protect the safety (target) SSC, the resulting seismic category of the equipment may be greater than SC-
IV. In those cases, the equipment design is verified to meet the higher seismic performance category such that the
target SSC is protected.

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

Verif. Verif.

Method By Plan Notes/Comments

Perform an analysis or supplier testing performed on SSCs
ENG | to demonstrate the ability to withstand the seismic

Documented in an equipment seismic

A/T - : ; . - ualification review or supplier seismic
S /SUP | loadings for their respective seismic categories to the gesi 1 eport PP
— . . =
extent necessary to prevent interactions. €esien 1eporltl.
Review design of the RLD system to verify seismic
R ENG | categorization of equipment based on interaction effects

per 24590-WTP-GPG-ENG-033.

3.4.2.6 Bulge Confinement Design

Requirement: The RLD system bulge confinement assembly, including the drain to the WCP, shall maintain
confinement of liquid up to the height of the HEPA filter inbleed line nozzle. [Sections 4.4.11.1.3,4.4.11.1.4,
Appendix M, HLW PDSA]

Basis Discussion: The RLD system bulge drain supports the functional requirement of collecting, confining, and
draining liquid spills and sprays resulting from a loss of primary confinement.

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

Verif. Verif.

Method By Plan Notes/Comments

Perform an analysis to verify the RLD system bulge
confinement assemblies are sized to maintain

A ENG confinement of liquid up to the height of the HEPA filter
inbleed line nozzle.
Review the design of the RLD system bulge confinement
R ENG | assemblies to verify they maintain confinement of liquid

up to the height of the HEPA filter inbleed line nozzle.
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3.4.3 System Interface Requirements

R ENG i Hy ) .

3.4.3.2 Non-Safety LV E-Interface
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3.4.4  Other Technical, Specialty, Operations and Maintenance Requirements

3.44.1 Hydraulie Seals [~

3.44.2 Provisions for Extra Nezzles; Branchess;or-SpoeelsStartup and Commissioning

Requirement: The design of the RLD system shall aceemmedate-include 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.

Method By Plan Notes/Comments

Review the design to verify the requirement is met based | Startup-and-commissioningto

R ENG | OP established tests/demonstrations to be performed e s s e L s
during startup and commissioning. Perform-an s

assessment-to-documentthe review:

3.44.3 Isolation-and Test PointsMoved to 3.6.1.1.9
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3.4.4.4 Remotely Maintainable or Replaceable Equipment and Components

5Ot

RLD system equipment

and instruments in remotely maintained areas (not including black cells) shall be designed to be remotely

removable, replaceable, and maintainable to achieve a 40-year design life. [Section 5.2, ORD] [Section 11.4.1,

BOD

Table 3-7
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areas-There should be an engineered method for the removal of equipment from cells, caves, and bulges (except
for black cells), taking into consideration containment and radiation control. [ALARA]

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

Method By Plan Notes/Comments
Review the design of RLD system equipment in remotely
R ENG maintained areas (not including black cells) to verify it is

designed to be remotely removable, replaceable, and
maintainable

3.4.4.5.1 Remeote Valve Operation—Valve- Actuator- Closure-Speed
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3.44.6 Maintain-Operability—RED SystemPartial Outage

3.4.4.7 Valve LoekeutDesignMoved to 3.6.4.5.5

3.4.4.8 Decontamination

Requirement: The RLD system 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: Equipment operating in a contaminated environment is monitored and, if necessary,
decontaminated before maintenance. The equipment might be subjected to decontamination agents such as
demineralized water, steam, or nitric acid. [ALARA]
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

Review the RLD system design to verify equipment can

R ENG | withstand decontamination without degradation or reduction
in equipment functionality.

3.4.4.9 Sealed for Life Components

Requirement: Permanently lubricated, sealed for life components shall be used in the RLD system wherever
possible in order to reduce maintenance requirements. [Section 9.1. ORD]

Basis Discussion: The use of permanently lubricated, sealed for life components ensures that the need for
maintenance is minimized, which supports maintaining facility worker exposure levels ALARA. [ALARA]

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

Verif. Verif.

Method | By Plan Notes/Comments

Review the design to verify permanently lubricated,
R ENG | sealed for life components are provided in the RLD
system wherever possible.

3.4.4.10 Fail Safe Equipment

Requirement: RLD system in-cell and in-cave equipment shall be designed to fail safely. [Section 11.4.1, BOD]
[Section 14.8, ORD]

Basis Discussion: RLD system equipment is designed to fail safe to mitigate potential hazards associated with the
failure of the normal control system.

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

Verif. Verif.
Method By

Plan Notes/Comments

Review the design of the RLD system equipment to
verify it is designed to fail to a safe state.

R ENG

3.4.4.11 Location of Maintainable Equipment

Requirement: Maintainable equipment components, such as drive motors and valve power actuators, shall be
located out of high radiation cave, cell, and bulge areas to the extent practical. [Sections 7.1, 9.1, ORD] [Section

114.1. BOD

Basis Discussion: Equipment and instruments requiring personnel access for maintenance are located in areas
where personnel exposures are ALARA. [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 of the RLD system to verify that

R ENG | maintainable equipment components are located out of high
radiation cave, cell, and bulge areas to the extent practical.

3.4.4.12 Equipment Location in Bulges

Requirement: RLD system equipment requiring maintenance (such as process isolation valves, pumps, and
instruments) that comes into contact with the radioactive process fluids shall be located in bulges. [Sections 10.4,
14.1, ORD] [Section 11.3.2.7. BOD]

Basis Discussion: Bulges are an extension of the process cells and the equipment is contained in a shielded area
(R5) with adjacent galleries or corridors of lower radiation level (R2) areas. [ALARA]

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

Verif. Verif.

Pl t t
Method By an Notes/Comments
Review the design of the RLD system to verify that
R ENG equipment requiring maintenance that comes into contact

with the radioactive process fluids is located in stainless
steel bulges.

3.4.4.13 Bulge Wash Rings and Drains

Requirement: RLD system bulges shall be provided with drains and wash rings to wash-down all areas of the
bulge. [Section 10.4, ORD] [Section 11.3.2.7, BOD]

Basis Discussion: Bulges are decontaminated to keep personnel exposure ALARA during maintenance activities.

ALARA]
Verification: Verification is expected to be achieved through the following:
hriﬁ(f;d ngliﬁ Plan Notes/Comments
R ENG Review the design of the RLD system bulges to verify

drains and wash rings are provided.

3.4.4.14 Black Cell Welding

Requirement: All-welded construction shall be used for RLD system piping and vessels in black cells and hard
to reach areas. There shall be no flanged, socket welded, or threaded connections, except for those approved in
Section 16.4.1.1 of the BOD. Socket welds in black cells and hard-to-reach areas shall use a two-to-one weld leg
configuration and apply a fatigue strength reduction factor of two in the technical evaluation of the piping.
[Sections 11.7.4, 16.4.1.1, BOD]

Basis Discussion: Piping and vessels are designed to provide primary confinement of process solutions.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method | By Plan Notes/Comments

Review the RLD system welding design (e.g. ISOs) to
verify conformance to the requirement.

R ENG

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

3.5.1.1 Black Cell/Hard-To-Reach 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 H—L—‘ALRLD ystem vessels located in
black cells or hard-to-reach areas {e-g5R R}
shall be integrally reinforced and attached by full penetration welds. [Sectlon 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 efthe design to verify that the nozzles penetrating
the primary confinement boundary of HEWW-RLD system

P bedeomeniadiean
R ENG Vessels located in black cells or hard-to-reach areas fe-g (

99907—-99099}—are integrally remforced and attached by
full penetration welds.

3.5.1.1.2 Black Cell/Hard-To-Reach Minimum Design Pressure

Requirement: The HL—\ALRLD ystem vessels located in black cells or hard-to-reach areas{e-g-RED-VSE-
K 00009) shall be de51gned te—wﬂ%stand—th%ma*u%&m
e and-for a minimum

ereated—by—th%k%%@llbeesteﬁaﬂd—staek—ﬁaﬁ&Vessels in black cells or hald to- reach areas are desmned for

pressures irrespective of their actual operating pressure to provide a robust design. [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 verify the vessel design using a

o : - = :
A ENG minimum deggg pressure of 15 psigdetermine-the
| verif ]gPI]Ei ”g. .31 Lie )

Review efthe design to verify that HEWW-RLD system
vessels located in black cells or hard-to-reach areas are
designed in accordance with the results of the

R ENG nalysl {%g—PvI:D—XLSL—QQOOQ——OOGGJ——OGOOS—RI:B- Decumented-in DVR:

3.5.1.1.3 Black-Cell/Hard-To-Reach-Fatigue- Analysis—Vessels

R ENG

3.5.1.2 Capacity of Vessel- HEW-RLD-VSL-00007

Requirement: The HEW-RED-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). [Section I11.10.E.1.b, Table I11.10.E.C, DWP| (AA++H-A.2)
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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 verify an adequate vessel

Aﬁ&kysrs—dee&men%mg—eha{—PHr\&LRI:D—vessel—RbD—
A ENG sizing.

lews:

Review the design to verify conformance with the results
R ENG | of the analysis.Review-ef-design-to-ensure-conformanee-to
theresults-otthe-analysis-and-to-the DWP-requirements:

3.5.1.3  Capacity of Vessel HLW RLD-VSL-00008

Requirement: The HEW-RED-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). [Section I11.10.E.1.b, Table IT11.10.E.C, DWP] (Ad-A+H-A+4-A2)

Basis Discussion: |

P\&@—r&eksﬁr&ms—&nd—%#%—area—s&mps—The maximum capac1ty of RLD VSL 00008 is restrlcted by the
dangerous waste portion of the Resource Conservatlon and Recovery Act (RCRA) Perm1t{—DlALP

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Perform an analysis to verify adequate vessel

Aﬁ&kysrs—dee&men%mg—eha{—PHr\&LRI:D—vessel—RbD—
A ENG sizing.

lews:

Review the design to verify conformance with the results
R ENG | of the analysis.Review-ef design-to-ensure-conformaneceto
theresults-ofthe-analysisand-to-the DWP requirements:

35.14 Capacity of-Vessel- HEW RLD-VSL-00002

Requirement: The HEW-RED-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). [Section [11.10.E.1.b, Table II11.10.E.C. DWP] (A.24H-A+2)

+h The maximum capa01ty of RLD-
VSL- 00002 1S restrlcted by the dangerous waste portlon of the Resource Conservatlon and Recovery Act (RCRA)
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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 verify adequate vessel

A ENG | el 00000 o :
inflows:

Review the design to verify conformance with the results

R ENG | of the analysis. Review-of-design-to-ensure-conformaneceto
theresuhs-oFtheanabysisand-to-the-PDWE;

3.5.1.5 Vessels OverflowFeature Design

Requirement: The HEW-RLD system vessels (REBD-VSE-00002,-00007,—060068)-shall have an instantaneously
and continuously available overflow feature eensisting-of-vessel-openings-and-attached pipingsized to atleast

meet-handle the maximum in-flow rate to the vessel without the liquid level in the vessel reaching an
unacceptably high level. [Section 6.7.5, +41+6-1+1+-BOD] (c4+3-+-E132)(C.2)

The overflow features for RLD system vessels prevent liquid from entering the vessel ventilation system in the
event that normal process operating controls and trips fail to stop vessel overfilling. [ALARA]

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

Verif. Verif.

Method By Plan Notes/Comments

Perform an analysis to verify the required overflow line
size to handle the maximum in-flow rate to the vessel
without the liquid level in the vessel reaching an
unacceptably high level.

A ENG

Review the HEW~RLD system vessel design for the
incorporation of an instantaneously and continuously
available overflow feature that is sized in accordance with
the results of the analysis.

R ENG

A e . 3'.E."’. S ..EE > sized-te
o e
o .

3.5.1.6 Vessel Overflow Design

Requirement: The RLD system vessel overflow lines shall contain no valves or other restrictions and are
designed to prevent the buildup of material that could cause blockages. [Section 6.7.5, BOD] (C.2)
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Basis Discussion: No design features are included that would preclude the overflow line from preventing liquid
from entering the vessel ventilation system.

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

Verif. Verif.

Method By Plan Notes/Comments

Review the design of RLD system vessel overflow lines to
verify that no valves or other restrictions are included and
that the lines are designed to prevent the buildup of material
that could cause blockages.

R ENG

3517 Vessel Overflow to Cells

Requirement: Where RLD system vessels overflow to cells, the overflow system shall maintain segregation of
the cell and the vessel ventilation system. [Section 6.7.5, BOD] (C.2)

Basis Discussion: Overflow systems must meet the requirements of WAC 173-303. In meeting these
requirements, overflowing directly to the cell floor is only considered as the last overflow in a cascaded system.

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

Verif. Verif.

Method | By Plan Notes/Comments

Review the design of RLD system vessel overflow lines
R ENG | which overflow to cells to verify that the cell and the vessel
ventilation system are segregated.

3.5.1.8 Return of Overflows to the Process

Requirement: RLD system vessel overflows shall be returned to the waste treatment process. [Section 6.7.5,

BOD] (C.2)

Basis Discussion: None.

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

Verif. Verif.
Method By

Plan Notes/Comments

Review the design of the RLD system to verify that vessel
R ENG
- —— | overflows are returned to the waste treatment process.

3.5.1.9 Vessel Mixing

Requirement: The RLD system shall include a provision for the effective homogenization of vessel contents (i.e.
liquid contents for sampling), the re-suspension of settled solids, and the blending of cold chemicals with active
process liquids. [Sections 6.1, 6.7.3, BOD] [Section 14.14. ORD] [Section 4F.2.3, DWP] (A.3)

Basis Discussion: Mixing the contents of RLD system vessels, maintaining the suspension of solids, and
sufficiently blending chemicals used in pH adjustment provides the ability to obtain representative vessel samples
of liquid contents. The types of agitation systems to be considered are mechanical agitators, mechanical pump
recirculation, and pulse jet mixers.
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Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By Plan Notes/Comments
Review the design of the RLD system vessels to verify the
R ENG | ° ; —
= e inclusion of a method for vessel mixing.

3.5.1.10 Hvdrogen Purging

Requirement: The RLD system vessels shall be capable of purging hydrogen. [Section 6.1. BOD] (C.1)

Basis Discussion: Hydrogen is purged from the RLD system vessels in a fashion that precludes the buildup of
hydrogen to concentrations above that specified in the authorization basis for the HLW Facility.

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

Verif. Verif.
M_e thod By Plan Notes/Comments
Review the design of the RLD system vessels to verify the
R ENG - .
- B capability of purging hydrogen.

3.5.1.11 Vessel Cooling and Heating

Requirement: RLD system vessels shall include cooling and/or heating capabilities, if required. If both heating
and cooling are required, a duplicate coil shall be provided, as appropriate. [Sections 6.1, 11.7.4, BOD]

Basis Discussion: Cooling and/or heating are required based on the particular waste properties contained in a
particular vessel and to achieve the required processing conditions.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Perform an analysis to verify the cooling and/or heating
A ENG | required for RLD system vessels based on the particular
waste properties or required process conditions.

Review the design of the RLD vessels to verify that
ENG cooling and/or heating is provided in conformance with
the results of the analysis.

=

3.5.1.12 Condition Vessel Inventory

Requirement: RLD system vessels shall include provisions for waste neutralization. [Section 4F.2.3, DWP] (A.5)

Basis Discussion: The RLD system vessels are sampled for pH and if the effluent is out of specification prior to
transfer to the PT Facility, the system includes the capability to adjust the chemical composition of the vessel
inventory, as required by the Dangerous Waste Permit.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the design to verify that RLD system vessels
R ENG . _— .
- Ea— include a provision for waste neutralization.
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3.5.2 Nuclear Safety, ALARA, Environmental and Other Regulatory Requirements

—lone
3.5.2.1 Incompatible Waste

Requirement: The RLD system vessels regulated as tank systems shall be designed to ensure that waste is not
placed into the vessel that contains incompatible waste until the vessel is decontaminated (WAC 173-303-
640[10]). [Section 14.10.1, BOD]

Basis Discussion: Tank systems in the HLW Facility are subject to the requirements of the Washington
Administrative Code.

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

Verif. Verif.

Method By Plan Notes/Comments

Review the design to verify RLD system vessels
regulated as tank systems are designed to ensure that
waste is not placed into the vessel that contains

incompatible waste until the vessel is decontaminated.

R ENG

3.5:2.2 Vessel Spill Prevention

Requirement: The RLD system vessels regulated as tank systems shall be designed with spill prevention controls
(WAC 173-303-640[5][b][i]). [Section 14.10.1.1, BOD]

Basis Discussion: Tank systems in the HLW Facility are subject to the requirements of the Washington
Administrative Code. Examples of spill prevention controls include check valves and dry-disconnect couplings.

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

Verif. Verif.

Method By Plan Notes/Comments

Review the design to verify RLD system vessels
R ENG regulated as tank systems are designed with spill
prevention controls.

3.5.2.3 Reverse-Flow Diverters/Pulse Jet Mixer Exhaust

Requirement: The exhaust from the RLD system reverse-flow diverters/pulse jet mixers (RFD/PJMs) shall be
vented through emission unit HV-S4 via the PJV system. [Condition 2, NOC 1053]

Basis Discussion: The RLD system RFDs and PJMs comply with the requirements approved in the radiological
air permit for the HLW Facility.

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

Verif. Verif.

Method By Plan Notes/Comments

Review the design to verify the exhaust from the RLD
system reverse-flow diverters/pulse jet mixers
(RFD/PJMs) are vented through emission unit HV-S4 via

the PJV system

R ENG
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3.5.3 System Interface Requirements
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3.5.34 Interface-with-C5VDeleted
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. orife that the HLWRLE : blo ot recorvin fl

3.5.3.6 Ioterfaeedth- HISW Aelter Coce Support Handline Ssstem

. orif that the HLW_RLL - blo of roceiving £l

3.5.3.7 Interface-with- HEW-Melter Feed-Process System
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3.5.3.10 Interface-with-HEW-Plant-Cooling- Water System

3.53.11  Interface-with-Nenradioactive Liquid-Waste Disposal- System-
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3.5.3.12 Interface-with-Radiation-Area(C3/C5)-Sumps—Deleted

3.5.3.13 Interface-with Decontamination Glove Box/Booth- EffluentsDeleted

3.5.3.14  Interface-with-PretreatmentPlant- Wash-and Disposal-System
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T SU%GQMDeme&s&a%e%ha{—the—le\NLR—l:D—Sﬂ%eims—e&pable—ef

3.53.15  Interfacewith-Autesampling System— | Sampling

Requirement: The HEW-RLD system shall provide interface-with-the WIP-ASXsample supply and return lines
to ASX SMPLR 00028 to sample the contents of HJT\RLR—I:D—Vesse}s—RLD VSL 00007 and RLD- VSL 00008;

V%SS%I—S —ESeeHeﬂ—6—7—4—BQD}—[Sect10n 14 14, ORD] [Sectlon 4F 2 3 DWP] [Sec‘uon 16. 4 2.6, BOD] (A 4)

Basis Discussion: Automatic sampling of process streams is used where possible to reduce personnel exposure

and operator tlme requlrements [ALARA]%%@M&&%%P&&&%&%%&%&M

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

Method By Plan Notes/Comments
Review the piping-design to eenfirm-verify the sample
R ENG lines provide the capability to recirculate sample fluid

between the ASX and HEW-RED-vessels- RLD-VSL-
00007 and RLD-VSL-00008.

ST E | T he HLW-RLD
* LoD | et ey

3.5.4  Other Technical, Specialty, Operations and Maintenance Requirements
3.54.1 Vessel Washing
Requirement: The HEW-RLD system vessels shall include the capability to add decontamination chemicals for

clean-out and shall generally be equlpped with mterlor perlmeter spray rings. or an equlvalent design
~ i mechanisms. [Sections 11.7.4,

16.4.8, BOD] [Sectlons 14.1, 14.2,-44-8. 20,0, ORD] (B Jrz)
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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 HEW-RED-vesselsare-to-be-cleaned priortoremevalfor
dornn mMination nd decommiccioninge hi eqy 1o A ARA affe 1Mo because-thefun =.= ho 1ntarn

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

Verif. Verif.
Method By Plan Notes/Comments

Review the design to verify the RLD system vessels

include the capability to add decontamination chemicals

R ENG for clean-out and are equipped with an interior spray/rinse
 Review vesschdesign- documents-to-verilfy- the RED
| M | hanisms,
3.5.4.2 Vessel Access

Requirement: The RLD system vessels shall provide a means of gaining personnel access to the vessel interior.
If personnel access is not feasible, provisions shall be made to ensure that the vessel cleanliness is certified at
construction and maintained by controls until turnover to commissioning. [Section 19.10, ORD]

Basis Discussion: Personnel access is required to facilitate vessel integrity inspections, cleaning, and draining.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the vessel design to verify a means of gaining
R ENG ; ; ; -
= a— personnel access is provided, if feasible.

3.6  Piping and In-Line Component Requirements

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

3.6.1.1 Piping Design
3.6.1.1.1 Hish-PointVentfor REDProcess Fransterand Sample Pipes
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3.6.1.1.2 Siphon and Backflow Prevention

Requirement: The HEW-RLD system piping shall be designed to mitigate the effects of unplanned siphoning or
backflowfinehasive , car e TR y

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

Verif. Verif.
Method By Plan Notes/Comments
Review the deign to verify that the RLD system piping is DeocumentinrDVR
R ENG designed to m}tlgate the effects of unplanneq smhonmg or
 Reviewdestentorcontormanccwith-siphoning
3.6.1.1.2.1 i i i ieldingDeleted

3.6.1.1.3 Double-Walled (CoaxiablPipingMoved to 3.6.1.2.1
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3.6.1.1.3.1 Coaxial Pipe Leak DeteetionMoved to 3.6.1.1.5

3.6.1.14 RED-and PVV-Bulge DrainsMoved to Sections 3.6.2.3 and 3.6.2.4
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3.6.1.1.5 Coaxial Pipe Leak Detection

Requirement: RLD system coaxial lines shall have a provision for on-line primary containment leak detection.
[Section 11.3.5.2, BOD] [Section 14.3, ORD]

Basis Discussion: All secondary containments are provided with leak detection systems for the detection of
primary containment leaks. [ALARA]

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

Verif. Verif.
M_e thod _EX Plan Notes/Comments
Review the RLD system coaxial pipe design to verify that
R ENG | there are provisions for on-line primary containment leak
detection.
3.6.1.1.6 Cross-Contamination Prevention

Requirement: Where appropriate, utility system connections to the RLD system process shall have properly
engineered devices such as air gaps or adequate backflow preventers to mitigate cross-contamination.
[Section 7.1, ORD]

Basis Discussion: The interfaces between utility systems and process systems are controlled to prevent the
backflow of contamination into the clean utility system.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the deign to verify that utility system connections
R ENG | to the RLD system process have properly engineered
devices to prevent or mitigate cross-contamination.

3.6.1.1.7 Electrical Heat Tracing

Requirement: Flectrical heat tracing shall be provided for RLD system process piping and instrument sensing
lines, if required. [Section 16.5, ORD] [Section 8.7, BOD]

Basis Discussion: Electrical heat tracing is provided on process lines that must be maintained at a specific process
fluid operating temperature.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method | By Plan Notes/Comments

Review the design to verify that RLD system process
R ENG | piping and instrument sensing lines are provided with
electrical heat tracing, if required.

3.6.1.1.8 Steam Line Lagging

Requirement: RLD system steam line lagging shall not cover valves and other equipment such as to prevent its
use and identification, and not introduce hazards when removing or replacing the lagging, (e.g., sharp edges).
Lagging blankets shall be installed if access is required regularly. [Section 7.1, ORD]

Basis Discussion: The ability to access and identify valves and other equipment contained in steam distribution
piping is incorporated into the design of lagging and supports the continual process system operation.

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

Verif. Verif.

Method | By Plan Notes/Comments

Review the design of the RLD system to verify any
R ENG | lagging on steam lines does not cover valves and other

equipment.

3.6.1.1.9 Isolation and Test Points

Requirement: Isolation and test points with drain/bleed valves shall be included in the RLD system design.
[Section 11.5.1, BOD] [Sections 9.1, 19.14, ORD] (B.1)

Basis Discussion: Isolation and test points allow for testing of plant items during normal operations and removal
or replacement, as applicable.

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

Verif. Verif.
Method By

Plan Notes/Comments

R ENG Review the design to verify isolation and test points with
- a— drain/bleed valves are included in the RLD system.

3.6.1.1.10  Process Pipe Flushing

Requirement: RLD system piping carrying contaminated liquid shall have provisions for flushing. Where
appropriate, this shall also include seal loops. Connections shall be provided external to black cells to facilitate
flushing of potentially corrosive deposits in piping. [Sections 14.3. 20, ORD] [Section 16.4.8. BOD] (B.1)

Basis Discussion: Periodic flushing may be required since partial plugeing may develop over time, slowing down
transfers.

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

Verif. Verif.
Method By

Plan Notes/Comments

Review the design of the RLD system process piping to
R ENG - . - -
= = | verify provisions are included for flushing.
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3.6.1.1.11 Release of Waste in Bulges

Requirement: The RLD system equipment such as relief valves and rupture disks shall not release waste into
bulge areas. [Section 10.4, ORD]

Basis Discussion: Bulges are designed to minimize contamination and exposure to radioactive process effluents.

ALARA]

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

Verif. Verif.
Method

Plan Notes/Comments

Review the design to verify that RLD system equipment
does not release waste into bulge areas.

By
R ENG

3.6.1.1.12 Piping Connections

Requirement: The RLD system process and service piping connections shall be designed to minimize the
potential for liquid waste leakage or seepage when disconnected. [Section 11.4.1, BOD]

Basis Discussion: The design of RLD system piping is designed to minimize personnel exposure to radioactive
process fluids. [ALARA]

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

Verif. Verif.

Method | By Plan Notes/Comments

Review the design of the RLD system process and service
piping connections to verify that they are designed to

minimize the potential for liquid waste leakage or seepage
when disconnected.

R ENG

3.6.1.2 Underground Piping Requirements

3.6.1.2:1 Process Piping Between Facilities

Requirement: The RLD system active process pipe work between the HLW and PT Facilities shall be direct
buried coaxial pipe. This piping shall be sloped, as required. [Section 11.2.3, BOD]

Basis Discussion: Secondary containment is provided for dangerous waste transfer lines.

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

Verif. Verif.

Method By Plan Notes/Comments

Review the design of the RLD system to verify the active
R ENG | pipe work between the HLW and PT Facilities is direct
buried coaxial pipe that is sloped, as required.

3.6.1.2.2 Waste Transfer Piping Isolation

Requirement: The RLD system shall have the ability to isolate the transfer pipe between the HLW Facility and
the PT Facility. [Section 11.4.7, BOD]
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Basis Discussion: Isolating the facility transfer line provides the capability for phased commissioning between
facilities.

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

Verif. Verif.

Method By Plan Notes/Comments
Review the design of the RLD system to verify the
R ENG | capability to isolate the transfer lines between the HLW

and PT Facilities.

3.6.1.2.3 Waste Transfer Line Depth

Requirement: All RLD system underground radiological waste transfer pipes shall be buried a minimum of 3 ft
deep. [Section 10.1.5.7, BOD]

Basis Discussion: To avoid temperature monitoring, waste transfer lines are buried below the frost depth.

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

Verif. Verif.
Method

Plan Notes/Comments

Review the underground piping design to verify all
piping is buried a minimum of 3 ft deep.

By
R ENG

3.6.1.2.4 Waste Transfer Line Flushing

Requirement: The RLD system shall include a flushing capability for the transfer lines between the HLW
Facility and the PT Facility. [Section 14.3. ORD] (B.1)

Basis Discussion: Flushing facilities are provided between the WTP facilities to provide for normal flushes of
transfer lines and for unplugging efforts when necessary.

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

Verif. Verif.

Method By Plan Notes/Comments

Review the design of the RLD system to verify the
R ENG inclusion of a flushing capability in the transfer lines
between the HLW Facility and the PT Facility.

3.6.1.2.5 Underground Coaxial Pipe Testing

Requirement: Co-axial lines used as underground transfer lines shall have provisions to pneumatically test both
the primary and secondary lines for leakage. [Section 14.3, ORD]

Basis Discussion: Underground transfer lines are pressure tested to guarantee structural integrity before being
placed into service and for periodic evaluation of piping integrity.
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Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the underground piping design to verify
R ENG provisions to pneumatically test both the primary and
secondary lines for leakage are included.

3.6.1.2.6 Waste Transfer Line Shielding

Requirement: All RLD system underground radiological waste transfer pipes shall be provided with adequate
shielding to comply with ALARA goals. [Section 10.1.5.8, BOD]

Basis Discussion: Underground radiological waste transfer lines are shielded in support of meeting the target dose
equivalent rate at the WTP site. Examples of adequate shielding techniques include soil, concrete, or steel.

ALARA]

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

Verif. Verif.
M—e thod By Plan Notes/Comments
A ENG Perform an analysis to verify the shielding required to
— Eam— comply with ALARA goals.
Review the design of underground radiological waste
R ENG transfer lines to verify that adequate shielding is
provided.

3.6.1.27 Underground Piping Corrosion Protection

Requirement: RLD system underground metallic piping and fittings shall be protected from external and stray
current corrosion in accordance with NACE International Standard Practice SP 0169-2013. Control of External
Corrosion on Underground or Submerged Metallic Piping Systems. [Section 11.1.1.1, BOD]

Basis Discussion: RLD system equipment is designed to mitigate the gradual destruction of its materials of
construction by chemical reactions with the environment.

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

Verif. Verif. Plan Notes/Comments
Method By —

Perform an analysis to verify that underground piping and

A ENG ; ;

- — fittings are protected from stray current corrosion.
Review the design of underground metallic piping and

R ENG fittings to verify external corrosion protection features are
included.

3.6.1.2.8 Waste Transfer Line Vehicular Impacts

Requirement: The RLD system underground piping regulated as a tank system shall be designed for protection
against potential damage by vehicular traffic (WAC 173-303-640[3]1[a][iv]). [Section 14.10.1. BOD]

Basis Discussion: Tank systems in the HLW Facility are subject to the requirements of the Washington
Administrative Code.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments

Review the design of underground piping regulated as a
R ENG tank system to verify it is protected from potential
damage by vehicular traffic.

3.6.2 Nuclear Safety, ALARA, Environmental and Other Regulatory Requirements

3.6.2.1 Mechanical-Isolation-of Supply-Lines

3.6.2.2 Bulge HEPA Filter In-Bleed Line

Requirement: The RLD system bulge (RLD-BULGE-00008/00009) HEPA filter in-bleed line nozzle elevation
shall exceed the height of a spill from a combined total volume of RLD-VSL-00007/00008 (30,642 gal; spill
volume is shared across the wet process cell and bulge). [Sections 4.4.11.1.3.4.4.11.1.4, Appendix M, HLW

PDSA]

Basis Discussion: The RLD system bulge drain supports the functional requirement of collecting, confining, and
draining liquid spills and sprays resulting from a loss of primary confinement. The bottom and sides of the bulge
confinement assembly provide confinement of rinse liquids and leaked process fluids and is leak tight.

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

Verif. Verif.
Method By

Plan Notes/Comments

Perform an analysis to verify the HEPA filter in-bleed
A ENG line nozzle height required based on a spill from a
combined total volume of RLD-VSL-00007/00008.

Review the design of the RLD system bulge HEPA
filter in-bleed line nozzles to verify they are located at
an elevation that exceeds the height determined in the

analysis.

=

ENG

3.6.2.3 Bulge Drain Design

Requirement: The RLD system bulge drain design shall minimize plugging due to debris and foreign objects.
[Sections 4.4.11.1.3.4.4.11.1.4, Appendix M, HLW PDSA]




Attachment to 24590-HLW-3ZN-RLD-00002
Page 58 of 91

Basis Discussion: The RLD system bulge drain supports the functional requirement of collecting, confining, and
draining liquid spills and sprays resulting from a loss of primary confinement. Design methods to minimize the
potential for plugging include constructing the drain lines in accordance with best practices, specifying the
appropriate materials of construction, the use of a weir and strainer, and appropriately sizing the drain.

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

Verif. Verif.
Method By

Plan Notes/Comments

Review the design of the RLD system bulge drain to
R ENG verify the potential for plugging due to debris and
foreign objects is minimized.

3.6.2.4 Bulge Drain Sizing

Requirement: The RLD system bulge drain(s) shall be sized to gravity drain at a rate at least equal to the
maximum possible discharge rate from RLD-PMP-00018/00019, with a liquid static head not to exceed the
elevation of the nozzle for the HEPA filter in-bleed line. [Sections 4.4.11.1.3. 4.4.11.1.4, Appendix M, HLW

PDSA]

Basis Discussion: The RLD system bulge drain supports the functional requirement of collecting, confining, and
draining liquid spills and sprays resulting from a loss of primary confinement. The drain is sized to prevent
flooding of the bulge above the leak tight confinement barrier.

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

Verif. Verif.

Method By Plan Notes/Comments
Perform an analysis to verify the required drain size to
gravity drain at a rate at least equal to the maximum
A ENG possible discharge rate from RLD-PMP-00018/00019

with a liquid static head not to exceed the elevation of
the nozzle for the HEPA filter in-bleed line.

Review the design of the RLD system bulge drain to
verify conformance with the results of the analysis.

R ENG

3.6.3  System Interface Requirements

3.6.3.1 RED-System-Line Flushingvia Demineralized- Water System
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3.6.3.2 Interface-with-Process-Vessel-Vent-ExhaustSvstem-

3.6.4  Other Technical, Specialty, Operations and Maintenance Requirements

3.6.4.1 RED-Process-Line-Maximum-VelocityRequirements
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3.64.2 Pipe Draining and Slopes With Suspended Solids

Requirement: The RLD system fluid piping design shall have previsiens-te-drainthepipinghigh point vents and
low point drains, 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, and shall be adequately sloped to drains/vessels.
[Sections 7.1, 14.3, 20.0, ORD] [Section H-3-14,-16.4.2.7, BOD](B.1)

Fhis-is-an ALARAfeature because-itensures-the-pPipes are drained of radioactive material if maintenance needs

to be performed, and during decommissioning, which reduces dose and potential personnel contamination. Level
piping for short distances through wall penetrations, at connections to equipment, and at jumpers is acceptable.
Exceptions to this requirement include floor drains with plumbing traps and in-cell instrument air lines connected
using flexible jumpers.

[LA]

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the HEW-RLD system fluid piping design e
P&IDs)to eenfirm-verify that piping is designed to drain.

. con cument omrof ”.”. ; . . I

R ENG
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3.0.4.2.1 Vacuum Breakers-inPiping

Requirement: Liguid-piping-designRLD system liquid piping shall include the capability to break a vacuum in a
transfer line as required to allow gravity liquid draining. [Section 7.1, ORD]

I~ », > pafa a AR D1t I delive

Basis Discussion: a-th of HEW D “transfer-line o-the H RED pipine that deliv
effluentsfremHEW-toPTE—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 By

Plan Notes/Comments

Review the design of the RLD system liquid piping to
verify that the capability to break a vacuum in a transfer
R ENG line is included - HEW-PWD-RED-fluid piping-design

) dodi cor lines.

3.6.4.3 Ability-teIsolate HEW-toPretreatment Fransfer PipingMoved to 3.6.1.2.2
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3.6.4.5 Valve Requirements

3.6.4.5.1 Remote Operation of Valves

Requirement: Remote operation of RLD system valves shall be provided where accessibility is difficult, and for
valves used in routine operations. [Section 14.4, ORD]

Basis Discussion: Remote operation is used to ensure that the design achieves occupational doses that are
ALARA. [ALARA]

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

Verif. Verif.
Method By

Plan Notes/Comments

Review the design of the RLD system to verify that
remote operation is provided for valves installed in areas
where accessibility is difficult and for valves used in
routine operations.

R ENG

3.6.4.5.2 Valve Position Indication

Requirement: The RLD system 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] [Section 11.7.4,

BOD

Basis Discussion: Highly reliable position indication is required to reduce the need for contact maintenance or for
sending operators into radiation/contamination areas to verify valve positions.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the design to verify that RLD system valves used
R ENG in process service are equipped with highly reliable
position indicators.

3.6.4.5.3 Prevention of Water Hammer

Requirement: The RLD system automatic valve operator closure devices shall be sufficiently slow to prevent
damage from water hammer and steam-induced water hammer. [Sections 7.1, 14.4, ORD] [Section 11.7.4, BOD]

Basis Discussion: Damaging fluid pressure transients. often referred to as water hammer, are potentially
generated upon the rapid closure of automatic valves due to the sudden change in liquid flow rates.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the design to verify the valve stroke times
R ENG conform to the results of fluid transient studies conducted
for the WTP.
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3.6.4.5.4 Pressure Relief Valve Configuration

Requirement: Pressure relief valves shall be configured using a full port three-way, dual PSVs, and drain valves
on each leg (unless a redundant train is provided) to preclude a service outage when servicing any relief valve.
The three-way valve shall be designed such that there is no position where the internal plug, disc, or ball would
1solate or block both PSVs simultaneously. It shall also be capable of being locked (with use of either an integral
or commercially available after marker locking device) in a position that only allows one port to be fully open and
the other port fully closed. [Section 14.4, ORD]

Basis Discussion: This valve configuration is required on vessels and systems that cannot be easily isolated, or
when system draining and isolation would have a negative impact on safety or productivity.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method | By

Plan Notes/Comments

Review the design to verify pressure relief valves are
R ENG configured using a full port three-way, dual PSVs, and
drain valves on each leg.

Review the design to verify the three-way valve is
designed such that there is no position where the internal
plug, disc, or ball would isolate or block both PSVs
simultaneously.

Review the design to verify the three-way valve is capable
of being locked (with use of either an integral or

ENG commercially available after marker locking device) in a
position that only allows one port to be fully open and the
other port fully closed

=

ENG

=

3.6.4.5.5 Valve Lockout

Requirement: The RLD system valves shall be designed/procured, where possible, to support lockout using
commercially manufactured devices other than chains. [Section 7.1, ORD]

Basis Discussion: The design of RLD system valves for compatibility with commercial off-the-shelf locking
devices supports maintainability, operability, and testing of the valves throughout the life of the valve.

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

Verit. Verif. Plan Notes/Comments
Method By -
Review the RLD system design to verify valves include Exceptions to the requirement must be
R ENG | design provisions for lockout that do not require the use of | approved in accordance with Section
chains, where possible. 2.1 of the ORD.

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 minimuom-transferratefortheR LD system sump pumps/ejectors that operate in areas regulated
as tank system or ancillary equipment secondary containment shall remove leaks, spills, or accumulated liquid
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from the secondary contamment system w1thm 24 hours of leak detectlon or in as tlmely a manner as poss1ble

4

appheab}%te—aH—K]:D&H%p—pmﬁps—aﬂd—e]eete%s—Tank systems in the HLW Facﬂlty are sublect to the

requirements of the Washington Administrative Code. [ALARA]

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

Verif. Verif.

Method By Plan Notes/Comments

Perform an analysis to verify the minimum transfer rate
associated with removing accumulated liquid from

A ENG secondary containment systems within 24 hours of leak

 PerformranabesistovertResumps-can-be
B

Review the design of the RLD system sump
pumps/ejectors to verify the minimum transfer rate
conforms with the results of the analysis. Reviewdesign

for-conformanee-to-therequirement:

R ENG

Perform test to verify RLD sump pumps/ejectors are

T Su/com capable of meeting the required transfer rate.

3.7.1.2 Transfer to the PT Facility

Requirement: The RLD system shall provide the motive force to transfer mixed waste to the PT Facility.
[Section 4F.2.3, DWP] (A.6)

Basis Discussion: The Dangerous Waste Permit imposes a requirement on the RLD system to transfer the
contents of RLD-VSL-00007 and RLD-VSL-00008 to the PT Facility for treatment.

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

Verif. Verif.

Method By Plan Notes/Comments

Review the design to verify that the RLD system
R ENG provides the motive force to transfer mixed waste to the

PT Facility.

3.7.1.3 Use of Mechanical Pumps

Requirement: The RLD system shall incorporate the minimum number of mechanical pumps in highly
radioactive process systems. The use of maintenance-free fluidic transfer devices is preferred. Mechanical pumps
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shall only be incorporated where continuous transfers, high flow rates, high pressures, or both, are required.
[Section 11.7.4, BOD]

Basis Discussion: The use of maintenance-free fluidic transfer devices is preferred in the design of highly
radioactive process systems.

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

Verif. Verif.
Method By

Plan Notes/Comments

Review the design of the RLD system to verify the use of
R ENG ; TR
- - mechamcal pumps 1S mlmmlzed.

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-Deleted

T Wmm&%mmmmm

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: B

piﬁeféee&eﬂ—te—pePseﬂﬁel—aﬁd—theem%ema&ent—The spread of contammants (11qu1ds or gases) to personnel or to the

environment is minimized by using pump seals or other design features. [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 to verify that the RLD system pump
seals, or other design features, do not provide a pathway
for liquids to personnel or to the

R ENG ~ wanslersampling pumps-arc-located-in-a
e .

5 g.] | Hg] | f ]g |

or-the-environment.

3.74.2 Baekflow-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-tused-aftera-transferin-orderto-preventsteam-ecoHapse—An example of this capability

would be an automatic air blow when the steam is shut off. 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 the design to verify that steam ejectors and
associated components have the capability to prevent

R ENG collapse of steam and the resulting backflow of
contamination.
T SECOM for the RLD P! ) prg

3.7.4.3 Pump Motors

Requirement: The following requirements apply to RLD system pump motors:

e Motors shall be squirrel-caged induction type, except for specialized applications

e  Motors in hazardous locations shall have enclosures constructed for the area in which they are installed
e Motors powered from adjustable speed drives shall be definite-purpose inverter fed polyphase type

e Premium efficiency motors shall be used, where practical

e Ifrequired, the run times of selected higher horsepower motors shall be monitored

e Motors shall not be located within black cells or hard-to-reach areas

[Sections 8.4.8, 16.4.6. BOD] [Sections 7.1, 16.1, ORD]

Basis Discussion: Motors should be qualified to function in the environment in which they are installed. The
selection of enclosures considers the specific conditions of the installation location.
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Verification: Verification is expected to be achieved through the following:
Verif. .
M_e thod Verif. By Plan Notes/Comments
R ENG Review the design of RLD system pump motors to verify
- — adherence to the criteria listed in the requirement.
3.74.4 Vacuum Ejector Maintenance

Requirement: Provisions shall be made for the maintenance or replacement of RLD system vacuum ejectors if
they are unable to sustain a 40-year life or redundant units are not available. [Section 14.1, ORD] [Section

11.3.2.6, BOD

Basis Discussion: Vacuum ejectors are subject to continuous duty and therefore can suffer from erosion and loss
of efficiency. Redundant units should be installed in the design to allow for continuous system availability.

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

Verif. .
— rif. B Plan t mment;
Method Ve Y Notes/Co ents
Review the design to verify that provisions for maintenance
or replacement of vacuum ejectors are provided if the units
R ENG ; - :
- e are unable to sustain a 40-year life or redundant units are
not provided in the design.

3.74.5 Emergency Stops

Requirement: Where operators are co-located with operating machinery and physical injury is determined to be
credible, dedicated emergency stops (E-stops) shall be provided near the machinery. [Section 11.12.5.3, ORD]
[Section 7.3.9.1, BOD]

Basis Discussion: The location of emergency stops depends on the machine’s physical and operational
characteristics. Commissioning aspects should also be considered when locating the emergency stops. E-stops
reduce an existing hazard to persons, machinery, or work in progress and can be initiated by a single human
action when the normal stopping function is inadequate. Guidance for the application of E-stops for equipment at
the WTP is provided in 24590-WTP-ES-J-11-001, Guidance for the Application of Emergency Stops on
Equipment at the WTP.

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

Verif. .
— rif. B Plan t mment;
Method Ve Y Notes/Co ents
Perform an evaluation of any potential credible events that
may lead to operator injury where operators are co-located
A ENG ; : ; : -
= e with operating machinery to determine the machinery
requiring emergency stops.
Review the design to verify the incorporation of emergency
R ENG | stops on machinery deemed to have a credible injury
hazard.
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3.7.4.6 Emergency Stop Reporting and Reset

Requirement: When the emergency stops are activated, the equipment shall immediately de-energize and remain
in a shutdown state until the circuit is physically reset to prevent equipment from restarting while the dangerous
condition exists. Each individual emergency stop, however configured, shall report its status back to its respective
control system. Equipment with an ICN connection shall report the emergency stop status both to the ICN and to
the local control system. Equipment with no ICN connection shall only provide emergency stop status to the local
control system. [Section 7.3.9.1. BOD] [Section 11.12.5.3. ORD]

Basis Discussion: Emergency stops are normally implemented by Programmable Electronic System (PES)
dedicated for that purpose. For systems with safety instrumented functions, emergency stops may also be
implemented in conjunction with related safety instrumented systems (for example, using an existing PPJ

controller).

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

Verif.
—— | Verif. B Plan Notes/Comments
Method | =Y e
Review the design to verify emergency stops provide the
appropriate status reporting, immediately de-energize
R ENG ; ; .
= e associated equipment, and remain in a shutdown state
until the circuit is physically reset.
T Su/ Perform a test to verify the emergency stop reporting,
- COM equipment shutdown, and reset functions.

3.8 PulseJetMixersDeleted
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3.9 Monitoring and Control Requirements;-Repertand-Control System-Conditions

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

3.9.1.1 HEW-Radisaetive Ligquid-Waste Disposal SystemVesselss




Attachment to 24590-HLW-3ZN-RLD-00002
Page 71 of 91




Attachment to 24590-HLW-3ZN-RLD-00002
Page 72 of 91




Attachment to 24590-HLW-3ZN-RLD-00002
Page 73 of 91

3.9.1.2 HIAnRadigaetibe Hlonid Waste Dispesal System-Sumps
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. Verifod il | o Liauid tevelwithind
S

3.9.14 Sump Level Monitoring in Black Cells

Requirement: RLD system sumps in back cells shall include level monitoring. [Section 16.4.1.3. BOD] (E.2)

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.
M_e thod By Plan Notes/Comments
Review the design of RLD system sumps in black cells to Per the DWP, t his monltor!ng may be
R ENG . SRR : performed by instrumentation or
- B verify level monitoring is provided. . -
camera inspection.
3.9.1.5 Maintenance Control

Requirement: Maintenance control shall be available as a means of operating RLD system devices independent
of the control systems from a local panel, pendant, or motor control center, where appropriate. [Section 11.12.3.6,

ORD

Basis Discussion: Maintenance control is used in the event of control system failure or to perform operational
tests as a result of equipment repair or maintenance.

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

Verif. Verif.

Method By Plan Notes/Comments

Review the design to verify that maintenance control is
R ENG | available as a means of operating RLD system devices
independent of the controls system, where appropriate.

3.9.1.6 Local Control Interlocks

Requirement: The RLD system equipment that can be operated at local control points shall be subject to
independent protection interlocks. [Section 11.10, ORD] [Section 7.3.5.3. BOD]

Basis Discussion: Local mode allows control to be taken away from the control system. Local operations are
performed at the equipment site and are not subject to control system interlocks.
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Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the design of RLD system equipment that can be
R ENG operated at local control points to verify that it is subject to
independent protection interlocks.

3.9.2 Nuclear Safety, ALARA, Environmental and Other Regulatory Requirements
3.9.2.1 Sump Leak Detection—Sumps

Requirement: The HEW-RLD system sumps in areas regulated as tank systems or ancillary equipment secondary

containment shall provide a leak detection system 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 11.3.5.2. 14.10.1.2, 14.10.1.3, 4402+
BOD] [Section I11.10.E.9, DWP WA7890008967] (B-+2)(E.2)

Basis Discussion: The HEW-RLD system 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. Verif.
Method By

) ;
A ENG 1 . ¥ y-that sumps-are-capable-ofleak
Review the design to verify that RLD system sumps in
areas regulated as tank system or ancillary equipment
secondary containment provide a leak detection system
capable of detecting a leak of at least 0.1 gallons per
hour within 24 hourseenfirm-that the-sumps-identifiedin
€ .555515”:55 5;1.t E.EEEE;E “apac .? | E
fakin,
Perform a test to verify the functionality of the leak
detection system for sumps in areas regulated as tank
systems or ancillary equipment secondary
containmentVerify-the leak-deteetion-capability for
ischarei , | l bed

Plan Notes/Comments

R ENG

T SU/COM
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3.9.2.3 Autesampler/Pump-Tnterloek—Flushing

3.9.24 Vessel Overfill Prevention Controls

Requirement: The RLD system vessels regulated as tank systems shall include overflow prevention controls
(WAC 173-303-640[5][b][i1]). [Section 14.10.1.1, BOD] (C.2)




Attachment to 24590-HLW-3ZN-RLD-00002
Page 79 of 91

Basis Discussion: Tank systems in the HLW Facility are subject to the requirements of the Washington
Administrative Code. Examples of overflow prevention controls include level sensing devices, high-level alarms,
automatic feed cutoff, pressure-sensing devices, or a bypass to a standby tank.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the design of the RLD system vessels regulated
R ENG as tank systems to verify the inclusion of overflow
prevention controls.

3.9.3 System Interface Requirements
3.9.3.1 Process Control System— Instruments

Requlrement

F—teléb&s—e%Medb&s—eemm&me&He&shaH—b&&sed—RLD svstem 1nstrumentat10n shall be selected to support

interfaces to the PCJ system based on Digital Bus technology. Where such digital interfaces are not readily
commercially available, or not appropriate, hard-wired interfaces (4-20 mA) shall be used. [Sections 9.4.1,
9.5.3.1, BOD] (E.1)

Basis Discussion: The PCJ system is used as the normal process control system. The PCJ system allows remote
operator control and monitoring of the RLD system 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 system).
Examples of Digital Bus technology include Foundation Fieldbus ISA 50.02. Profibus DP, and Modbus RTU over
TIA/EIA 485.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the design to verify that RLD system
instrumentation is designed to support interfaces to the
PCJ system based on Digital Bus technology.Verify~that
.l]]].i”}; ]E . ,}]

R ENG

3.9.4  Other Technical, Specialty, Operations and Maintenance Requirements
3.9.4.1 Accessibility for Calibration, Testing, and Inspection

Requirement: H=W-The RLD system shall provide the capability to access and perform remote (in cell) and
direct (out cell) calibration, feut-eel)-and periodic functional testing, and inspections of equipment and
components during normal operation. [Sections 6.7, 8.1.2, 9.12, H-3-2.2142.6.3-BOD] [Sections 9.1, 11.16,

ORD] {SeetionHHA0-C5-e - DWP-WATE0000896 4

Basis Discussion: Personnel exposure while performing calibration, testing, or inspection should be ALARA.
[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 fereonfiguration-that-will-facilitate

aeceess-and-performanee-efto verify the capability for .
R ENG remote (in cell) and direct (out cell) calibrationeut-eeld), .

periodic functional testing, and inspections of equipment
and components during normal operation.

3.94.2 Instrumentation Panels-Location

Requirement: HEW-RLD system instrumentation and detectors that require maintenance shall be located outside
the C3 contaminated areas, where possible. However, transducer panels housing liquid level systems and
associated /O, and pressure transducers, shall be located in C3 classified areas as a precaution against back-
contamination. [Section 11.16, ORD] [Section 9.4.2, BOD]

Basis Discussion: Locating instrumentation panels in C2 or lower classified areas increases the components
operating life and reduces operator exposure to highly contaminated areas. In general, instrumentation is located
outside of R5/C5 areas. However, for instrumentation required on contaminated processes, it is preferable to
locate that instrumentation on remotely maintainable jumpers. [ALARA]

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

Verif. Verif.

Method By Plan Notes/Comments

Review the design to ensure that instrumentation panels
R ENG (with the exception of transducer panels housing liquid May be-documented-in-an
and associated I/O, and pressure transducer) for-the R

HEW-RED-areis located in C2 or lower classified areas.

3.9.4.3 Instrumentation in Black Cells

Requirement: RLD system instrumentation located within black cells or considered to be hard-to-reach shall be
designed to be replaceable. [Section 16.4.5, BOD]

Basis Discussion: Guide tube designs are utilized to withdraw instruments from black cells for replacement
outside the cell. [ALARA]

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the design of RLD system instrumentation
R ENG located within black cells or considered hard-to-reach to
verify it is replaceable.

3.94.4 Volume Balances

Requirement: The RLD system shall include the capability to determine volume balances during transfers.
[Section 7.1, ORD]
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Basis Discussion: Instrumentation is used to determine and monitor the volume of effluent and waste transferred
throughout the RLD system.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the design of the RLD system to verify the
R ENG capability to determine volume balances during transfers
is included.

3.9.4.5 Svystem Control Location

Requirement: In-plant RLD system controls shall be easily accessible (radiological zone) and shall not require
double staffing. [Section 11.16. ORD]

Basis Discussion: Control equipment is located close to readouts that monitor change of state so that two
operators are not required for routine tasks.

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

Method By
G

Plan Notes/Comments

R EN Review the design to verify RLD system controls are
- e easily accessible and do not require double staffing.

3.9.4.6 Level Instrumentation Plugging

Requirement: The RLD system design shall include methods to ensure that purge air liquid level instrumentation
(pneumercator) in process vessels does not plug. [Section 11.16, ORD]

Basis Discussion: The plugging of process vessel level instrumentation could impact the ability of the sensor to
provide an accurate reading of the process conditions.

Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By

Plan Notes/Comments

Review the design to verify that level instrumentation in
R ENG RLD system vessels included methods to preclude

plugging.

3.9.4.7 Flush-Mounting Instrumentation

Requirement: RLD system instrumentation installed in piping with solids shall be flush-mounted. [Section 11.16,

ORD

Basis Discussion: Flush-mounting instrumentation keeps solids from plugging the line. For example, transducers
installed in a short pipe stub would fill with solids, and then give erroneous indications.
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Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method _EX Plan Notes/Comments
Review the design of the RLD system to verify that
R ENG instrumentation installed in piping with solids is flush-
mounted.

3.9.4.8 Indicator Positioning

Requirement: RLD system instrument indicators shall be positioned to give a clear line-of-sight and safe
accessibility. [Section 11.16, ORD]

Basis Discussion: Instrumentation is located to minimize personnel exposures during maintenance, calibration,
and replacement.

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

Verif. Verif.

Method By Plan Notes/Comments
Review the design to verify RLD system indicators are
R ENG positioned to give a clear line-of-sight and safe
accessibility.

3.9.4.9 Thermowells

Requirement: RLD system temperature elements shall be installed in thermowells. [Section 11.16, ORD]

Basis Discussion: Installing temperature elements in thermowells allows for instrument removal without
interrupting the process.

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

Verif. Verif.
M_ethod By Plan Notes/Comments
Review the design to verify that RLD system temperature
R ENG ; -
- e elements are installed in thermowells.

3.9.4.10 Flowmeter Bypass Piping

Requirement: RLD system flowmeters shall be provided with bypass piping where flow interruption is not
acceptable. [Section 11.16, ORD]

Basis Discussion: This configuration allows the flow element to be isolated and repaired/replaced online without
interrupting the process.

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

Verif. Verif.
Method | By Plan Notes/Comments

Review the design to verify that RLD system flowmeters
R ENG | are provided with bypass piping where flow interruption is
not acceptable
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3.94.11 Transmitter Location

Requirement: RLD system transmitters shall be located on racks to the extent practicable. Transmitter and
instrument racks shall be located in a suitable area with appropriate access for maintenance. If a transmitter is
required to operate in a radiation environment, a radiation tolerant transmitter or remote sensing electronic unit
shall be used. [Section 9.5.6, BOD]

Basis Discussion: Installing transmitters on racks minimizes field construction costs and facilitates
commissioning and maintenance.

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

Verif. Verif.

Method By Plan Notes/Comments

Review the design to verify that RLD system transmitters
R ENG | are located on racks in areas with appropriate access for
maintenance.

Review the design of RLD system transmitters in radiation
ENG environments to verify that a radiation tolerant or remote
sensing electronic unit is provided.

=

3.9.4.12 Transmitter Sensing Pipes

Requirement: RLD system transmitter sensing pipe lengths shall be minimized and shall either be self-draining
or equipped with drain valves. [Section 9.5.6, BOD]

Basis Discussion: Transmitter sensing pipes are designed to drain to support maintenance and replacement.

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

Verif. Verif.

Method By Plan Notes/Comments

Review the design to verify that RLD system transmitter
R ENG | sensing pipe lengths are minimize and are either self-
draining or equipped with drain valves.

5 Sources, Bases, and Other References

5.1 Source/Basis References

Document Number Rev Title Text Reference
24590-WTP-DB-ENG-01-001 73 Basis of Design BOD
24590-WTP-RPT-OP-01-001 96 Operations Requirements Document | ORD

Preliminary Documented Safety
Analysis to Support Construction

24590-WTP-PSAR-ESH-01-002:04 | 757 | 0 ¥35 10 SWEROR SOMHRALOn o] PDSA - HLW Facility
Information
24590-WTP-SRD-ESH-01-001-02 gzp | Jafety Requirements Document, | qpp,

Volume II




Attachment to 24590-HLW-3ZN-RLD-00002

Page 84 of 91

Document Number Rev Title Text Reference
DOE/BNIWTP Contract Mod Ne-
DE-AC27 01RV14136 N/A 354 SectionC—S F Word WP Contract
WA7890008967 N/A Dangerous Waste Portion of RCRA DWP-WA7Z890008067

Permit
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Appendix A - Test Objectives, Conditions and Acceptance Criteria

INOTE]: Demonstrations-and-testsidentified-in-this-appendix-arc-prehminary-pending-completion-of- design-activities-They-arc¢

the verification of requirements in Section 3. This Appendix does not restrict

aceeptance-eriteria- The testing activities included in this Appendix are limited to those identified as needing to be performed by Startup or Commissioning to support
Startup or Commissioning from performing other routine system functional testing or grooming.

Requirement

(para#hSection Plan (including SSCs)* Acceptance Criteria Notes/Comments Test Conditions
Number (TAC or GTC)
- sionine R bili
Program
B
B
Sirmal .
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Requirement I P
. . . Acceptance Criteria Test Conditions
%
(—paa;a;#jie::wn Plan (including SSCs) (TAC or GTC)' Notes/Comments
Fammples O L 0L D BLE DOOSD
3.7.1.1 Verify that the RLD sump pumps/ejectors are capable of emptying | (FAS) The determination of the flow rate may be TBDb

the-sumpsremoving a credited spill volume within 24 hours as Systen-demonstrates-the-capability-to-empty sumps-with | direct measurement using installed or
required by the WAC. 24-hours-as-required-by-the WAC- temporary instruments, or by the time to

iaphrasm Pump (GTQ) reduce the sump volume by a known or

The RLD system sump pumps/ejectors meet the following
minimum transfer rates:

TBD

measured quantity.
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Acceptance Criteria
(TAC or GTC)"

(GTO)

Upon engaging each emergency stop button, the

equipment de-energizes and remains shut down until the

circuit is physically reset. The emergency stop(s) report

their status back to their respective control system.

Plan (including SSCs)*

Perform a test to verify the emergency stop reporting, equipment

shutdown, and reset functions.

Requirement
para#hHSection
Number
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Test Conditions

Notes/Comments

Acceptance Criteria
(TAC or GTC)"

Plan (including SSCs)*

b

b

b

b

Requirement
para#hHSection
Number
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Requirement iteri Test Conditions
para#hHSection Plan (including SSCs)* Acceptance Crlte:' 1a Notes/Comments
Number (TAC or GTC)
lote RIT fold
LR e
e
2
e
e
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Requirement iteri Test Conditions
para#hHSection Plan (including SSCs)* Acceptance Crlte:' 1a Notes/Comments
Number (TAC or GTC)
el
Rl
Rl
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Requirement I P
Test Condit
para#hHSection Plan (including SSCs)* Acceptance Crlte:' 1a Notes/Comments est L-onditions
(TAC or GTC)
Number
Perform a test to verify the functionality of the leak detection system TBDb
3921 for sumps in areas regulated as tank systems or ancillary equipment (GTO) The-minimunm-detectable Jevel for-each-sump
secondary containment. Verify-lealk-detection-capabiity forsumps The leaks in the sumps listed-are monitored and analarm | s required-to-establish-the-demenstration
(discharging to-the P“LB_ Vessels)-as-deseribed-in-the W is-oi i i —Leak detection aeeep%aﬁe%emeﬂa—fer—e&eh—sﬂmp—lih}s—level. tteri \ —Fhi
Dangerous-Waste Permit: instrumentation successfully detects and announces leak of femams—&s—’PBD—Hﬂﬂl—E&d-a{—gmwendef
at least 0.1 gallons per hour within 24 hours. informationisavailable:
TBD
TBD

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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CHANGE DOCUMENT NO.
24590-HLW-3ZN-RLD-

JOB NO. TITLE FOR CHANGE NOTICE
24590 Evaluation of Lines and Equipment in Black Cell and Hard to Reach Areas
DOCUMENT NUMBER REV DOCUMENT NUMBER REV
24590-HLW-3ZD-RLD-00001 1
PART OF DESIGN CHANGE PACKAGE (DCP)? [ ves No
JUSTIFICATION FOR NO DCP: The sytems has not been turned over.
INCORPORATES AN EIE? OYes X No If yes, list EIEs:
JUSTIFICATION FOR CHANGE
Seismic design requirements from BOD and PDSA require separation in the SDD to enhance clarity.
Supersedes Change Document OYes X No
REQUIREMENTS REVIEW
Client Approval Required [ Yes No | Interface Resolution Required * [dYes X No

Address any “yes” answers in the description

DESCRIPTION OF CHANGE
Changes are added (underlined) or deleted (strikethrough) as provided in the attachment.

Change content summary detail: Revises section 3.4.2.4 Seismic Design, to create subsections 3.4.2.4.1 Nuclear Safety and 3.4.2.4.2

Black Cell and Hard to Reach Areas, which separate the two different aspects of the original requirement.

ORIGINATOR
ORG/Discipline —~ Jerid Mauss

Originator CHECKER

Z\; ;::':_Ma“ss dmalss : Rhett Tranbarg
Placed: Mar 26, 2019 g Zb Zo ' q

329/19

Validation: Mechanical Systems Sarah Barker &
Organization/Area of Responsibility Print/Type Name Slgnature Date
Validation: Nuclear Safety Mike Greutman W // Z ? 7
Organization/Area of Responsibility Print/Type Name S/gnature , Déte
Manager of Engineering and Design ’
Concurrence: _Authority lan Milgate ? 267 [ Ci
Title Print/Type Name Signa e," Date
Approval: Systems Engineering Manager Sarah Barker / % 5/ 2-? / / ?
Title Print/Type Name Signature Date

24590-G04B-F00006 Rev 52 (Revised 1/28/2019)
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3.4.2.4 Seismic Design
3.4.2.4.1 Seismic Design Categories for RLD Equipment and Piping

Requirement: Fhe-RLD system equipment and piping shall be designed and qualified for seismic conditions in

accordance with Table 3-6, below.Fhis-eguipmentshal-be-desighed-usingrevised-ground-motion(RGM)-or\
Specific-Ground-Meotion-(ASGM)- [Sections 4.4.1.4.1 and 4.4.11.1.173-4 and Appendix M Table M-1, HLW PDSA]

Table 3-6 RLD System Equipment and Piping Seismic Design Categories

Description Csaetizgr;]oi:y Reference
RLD Bbulge and Ddrain-tines SC-11l Appendix M, HLW PDSA
Facility-DF (shielding, includes joggles/offsets) SC-1Il Appendix M, HLW PDSA

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.

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

Verif. Verif.

Method By Plan Notes/Comments

ENG Perform an analysis or supplier testing on equipment
AT listed in Table 3-6 to demonstrate the capability to
ISUP | withstand a seismic event.

Review the design to verify conformance to the as-

R ENG tested/as-analyzed configuration.
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3.4.24.2 Black Cell and Hard-to-Reach Areas

Requirement: Piping within black cell and hard-to-reach areas shall be evaluated using the Seismic Category I (SC-I)
design basis earthquake (DBE) to ensure it will not prevent an SC-I structure, system, or component (SSC) from
performing its seismic safety function. Vessels in the black cells and hard-to-reach areas shall be evaluated using
approved SC-1 methods and acceptance criteria as defined in the SRD. These vessels shall be evaluated for the building
response spectra resulting from the revised ground motion (RGM), unless specifically listed in Appendix B of the BOD
for acceptability of use of WTP Site-Specific Ground Motion (WSGM). [Sections 4.4.1, 16.4.2.1, 16.4.2.7, Appendix B,
BOD]

Basis Discussion: Vessels shall be evaluated for the building response spectra resulting from the revised ground motion
(RGM) unless the consequences of continued use of RGM result in 1) hazardous work required to modify existing vessel
internals, 2) increased complexity of design which can result in decreased constructability, operability, maintainability,
and reliability, and/or 3) increased cost and schedule, in which case, the vessels shall be designed to the building response
spectra resulting from the WTP Site-Specific Ground Motion (WSGM) as allowed by specific identification in Appendix
B of the BOD.

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

Verif. Verif.

Method Plan Notes/Comments

By

ENG Perform an analysis or supplier testing on piping and
AIT vessels located in black cell and hard-to-reach areas to
ISUP demonstrate the capability to withstand a seismic event.

Review the design to verify conformance to the as-

R ENG tested/as-analyzed configuration.
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24500-LAW-3ZN-LFP-

y System Design Description Change Notice [c.aee vocumentro

00004

JOBNO. | TITLE FOR CHANGE NOTICE
24590 Add Construction and Installation Certification Requirements to 24590-LAW-3ZD-LFP-00001

DOCUMENT NUMBER | rev | DOCUMENT NUMBER REV
245?0—LAW-SZD—LFP-00001 - - 2
PART OF DESIGN CHANGE PACKAGE (DCP)? Oyes X No
Justification for no DCP: Impacted SSC has not been turned over to the Plant Management organization.
INCORPORATES AN EIE? O Yes X No if yes, list EIEs:

JUSTIFICATION FOR CHANGE

Treatment, storage or disposal of dangerous waste in the LAW LCP and LFP systems cannot commence until the
requirement to certify the LAW LCP and LFP systems have been constructed in accordance with the WTP Dangerous
Waste Permit. The addition of Section 3.10 of the LAW LCP/LFP SDD will facilitate the development of a Special
RVM to submit to Washington State Department of Ecology as proof of construction certification.

Supersedes Change Document [ Yes No

REQUIREMENTS REVIEW

Client Approval Require& : [ Yes X No | Interface Resolution Required * [d Yes O No
Address any “yes” answers in the description

DESCRIPTION OF CHANGE

1. Add Section 3.10 as shown in Attachment.
2. The following changes are added (underlined) or deleted (strikethrough).

e 151 Acronyms
SRVM  specialized reguirements verification matrix

e 3.1 Requirements

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

(ENG)  Engineering
(ENV) _ Environmental
(CON)  Construction

(SU) Startup

(COM) Commissioningl...]

e 31811 Relevant Codes and Standards

3.4811.1 Codes of Record

Table 3-515 identifies relevant external codes and standards applicable to the LCP and LFP
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 3.4611.2.

e Table3-515 LCP and LFP System Applicable Codes & Standards
e 3.1011.2 WTP Design Criteria, Design Guides, and General Specifications
s Table 3-616 identifies relevant external codes and standards applicable to the LCP and LFP Design.
e Table3-616 WTP Design Criteria, Design Guides, and General Specifications
Applicable to LCP and LFP.
ORIGINATOR - e - CHECKER
Systems Engineering — Nathan Klpp% / /;»~ tC—/' Rhett Tranba
Validation: Environmental Protection Donna Yasek o/f/

Organization/Area of Responsibility __ Print/Type Name

24590-G04B-F00006 Rev 50 (Revised 3/10/2018) Ref: 24590-WTP-3DP-G04B-00093




- 4

ﬂ\ System Design Description Change |™**"%
Noti ce CHANGE DOCUMENT
2Ngéo-LAw-32N-LFP-oooo4

JOBNO. | TITLE FOR CHANGE NOTICE

24590 | Add Construction and Installation Certification Requirements to 24590-LAW-3ZD-LFP-00001

Concurrence: /\//A

/

Title

Manager of Engineering and Design

Concurrence:  Authority

Print/Type Name Signatur7 Date
I

/ 9fe2/c€

lan Milgate ‘
Title Print/Type Name Signat / = Date
— < /4L /) .24 /3
Approval: Systems Engineering Manager Sarah Barker /?;)11/{ {/ { 7 Zﬁ//b
Title Print/Type Name Signature” - Date

24590-G04B-F00006 Rev 50 (Revised 3/10/2018)

Ref: 24590-WTP-3DP-G04B-00093




24590-LAW-3ZN-LFP-00004
Page 3 of 23

24590-LAW-3ZD-LFP-00001, Rev 2
LAW Melter Feed Process (LFP) and Concentrate Receipt
Process (LCP) System Design Description

3.10 Dangerous Waste Permit (DWP) and Washington Administrative Code (WAC) for the
LFP and LCP

The requirements delineated in this section are construction and installation certification requirements and do not
include design or operational requirements. These WTP construction certification requirements will document
that the WTP Dangerous Waste Management Units have been constructed in accordance with the WTP —
Operating Unit Group 10 DWP requirements, Permit Number WA7890008967, Condition II1.10.C.2.a and
Washington Administrative Code (WAC) 173-303-810(14)(a).

3.10.1 Melter 1 Feed Preparation Vessel and Feed Vessel (LFP-VSL-00001 and LFP-VSL-00002)
3.10.1.1 Vessels Handling and Installation Procedures (LFP-VSL-00001 and LFP-VSL-00002)

Requirement: The installation of the melter 1 feed preparation vessel and feed vessel shall be performed with
proper handling procedures to prevent damage to the system during installation. Prior to covering, enclosing, or
placing the melter 1 feed preparation vessel and feed vessel systems or component, an independent, qualified
installation inspector or an independent, qualified, registered professional engineer, either of whom is trained and
experienced in the proper installation of tank systems or components, must inspect the system as specified in
WAC 173-303-640 (3)(c), WAC 173-303-640 (3)(h).

e Inspection activities include:
0 Testing tanks for tightness
0 Verifying protection of ancillary equipment against physical damage and stress
0 Evaluating evidence of corrosion

e Specify and document the handling or installation procedures to protect the integrity of the tank system. The

procedures should prevent or detect the following defects:

weld breaks (WAC 173-303-640 (3)(c)(1))

punctures (WAC 173-303-640 (3)(c)(ii))

scrapes of protective coatings (WAC 173-303-640 (3)(c)(iii))

cracks (WAC 173-303-640 (3)(c)(iv))

corrosion (WAC 173-303-640 (3)(c)(v))

other structural damage or inadequate construction or installation (WAC 173-303-

640(3)(c)(vi))

e Specify and document the remedies for any handling or installation procedure discrepancies identified before
the tank system is covered, enclosed, or placed in use. (WAC 173-303-640(3)(c))

[Section II1.10.E.3.a, Chp. 4.0, Section 4.2.5, DWP]

o

O O 0O o o

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III.10.E.3.a (WAC 173-303-640(3)(c), WAC 173-303-640(3)(h)).

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments

R/ ENV Review .corr.lpleted independept, qualified,
installation inspector installation packages.

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 53 Ref: 24590-WTP-3DP-G04B-00093
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LAW Melter Feed Process (LFP) and Concentrate Receipt
Process (LCP) System Design Description

Verif. | Verif.
Method By Plan Notes/Comments
Perform walkdown as necessary to complete
verification

3.10.1.2  System Installation Inspection (LFP-VSL-00001 and LFP-VSL-00002)

Requirement: The independent tank system installation inspection and subsequent written statements will be
certified pursuant to Permit Condition II1.10.E.1.d., comply with all requirements of WAC 173-303-640(3)(h) and
will consider, but not be limited to, the following tank system installation documentation:

o Field installation report with date of installation;

e Approved welding procedures;

e  Welder qualifications and certification;

e Hydro-test reports, as applicable, in accordance with the American Society of Mechanical Engineers
Boiler and Pressure Vessel Code, Section VIII, Division 1, American Petroleum Institute (API) Standard
620, or Standard 650 as applicable;

e Tester credentials;

o Field inspector credentials;

e Field inspector reports;

e Field waiver reports; and

e Non-compliance reports and corrective action (including field waiver reports) and repair reports.

[Section I11.10.E.3.g, DWP]
Basis Discussion: None.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments

Review completed independent, qualified,
installation inspector installation packages.
Perform walkdown as necessary to complete
verification

R/ ENV

3.10.1.3 Vessel Construction (LFP-VSL-00001 and LFP-VSL-00002)

Requirement: The Permittees will construct the melter 1 feed preparation tanks listed in Permit Table I11.10.E.B
(Table 3-5), as approved/modified pursuant to Permit Condition III.10.H.5, as specified in Permit Condition
II1.10.H.1. and Operating Unit Group 10, Chapter 4 of this Permit, and Operating Unit Group 10, Appendices 9.1
through 9.15 and 9.17 of this Permit, as approved pursuant to Permit Conditions II1.10.H.5.a. through d., and
NI.10.H.5.1.

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 54 Ref: 24590-WTP-3DP-G04B-00093
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LAW Melter Feed Process (LFP) and Concentrate Receipt
Process (LCP) System Design Description
Table 3-5 Melter 1 Feed Preparation Vessel and Feed Vessel Construction
Approximate
Dimensions (Inside
Total . .
Vessel o . Diameter) x Height
. Description | Material Volume .
Number/Location or Length in feet
(US Gallons) .
and inches (tangent
line/tangent line)
LFP-VSL-00001 Melter 1 Feed | Stainless 9,123 11 ft. x 10 ft. 6 in.
L-0123 Preparation Steel
Vessel
LFP-VSL-00002 Melter 1 Feed | Stainless 9,123 11 ft. x 10 ft. 6 in.
L-0123 Vessel Steel

[Sections II1.10.H.1.a.i, I1I.10.H.1.a.ii, Table III.10.E.B, Chp. 4E, Table 4E-1, DWP]

Basis Discussion: Locations, dimensions, capacities, material and appurtenances is provided in DWP Table 4E-

1.
Verification: Construction/installation verification is expected to be achieved through the following:
Verif. | Verif.
Method By Plan Notes/Comments
Perform a review of the design to verify the
material of construction, dimensions and location.
R/ ENV
Perform walkdown as necessary to complete
verification

3.10.1.4 Vapor Collection System (LFP-VSL-00001 and LFP-VSL-00002)

Requirement: The melter 1 feed preparation vessel and feed vessel systems is constructed with features that
prevent escape of vapors, fumes, or other emissions into the air. [Section II1.10.E.9.c.xii, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.E.9.c.xii (WAC 173-303-640(5)(e)).

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments
Review tank system as-built P&IDs/V&IDs to
verify that process vapors are appropriately
R/ ENV | treated prior to release to the environment.
Perform walkdown as necessary to complete
verification

3.10.1.5 Tightness Testing (LFP-VSL-00001 and LFP-VSL-00002)

Requirement: The Permittees must test for tightness for the melter 1 feed preparation vessel and feed vessel
systems prior to these components being covered, enclosed, or placed into use. If a tank system is found not to be

Ref: 24590-WTP-3DP-G04B-00093
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LAW Melter Feed Process (LFP) and Concentrate Receipt
Process (LCP) System Design Description

tight, all repairs necessary to remedy the leak(s) in the system must be performed prior to the tank system being
covered, enclosed, or placed in use. [Section I11.10.E.3.c, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III.10.E.3.c.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments
Review completed independent, qualified,
R/ ENV installation inspector installation packages.
Perform walkdown as necessary to complete
verification

3.10.1.6 Melter 1 Feed Preparation Vessel and Feed Vessel Overflow Prevention Controls (LFP-
VSL-00001 and LFP-VSL-00002)

Requirement: The melter 1 feed preparation vessel and feed vessel shall be constructed with the appropriate
instrumentation to allow for the control and prevention of overflow from the tank or containment systems. See
Table 3-6 for the overflow instruments.

Table 3-6 Melter 1 Feed Preparation Vessel and Feed Vessel Overflow Prevention Controls
Monitoring Control Type of Instrument/Control Instrument/Control
Parameter Device Device Tag Number
Level Measurement for Level Element LFP-LE-1124
LFP-VSL-00001 Level Transmitter LFP-LT-1124
Level Indicator LFP-LI-1124
Level Element LFP-LE-1140
Level Transmitter LFP-LT-1140
Level Indicator LFP-LI-1140
High Level Select LFP-HS-1124
Level Indicator (Gallons) LFP-LI-1124A
Level Alarm High High LFP-LAHH-1124A
Level Alarm High LFP-LAH-1124A
Level Alarm Low LFP-LAL-1124A
Level Alarm Low Low LFP-LALL-1124A
Level Alarm Low Low Low LFP-LALLL-1124A
Level Measurement for Level Element LFP-LE-1146
LFP-VSL- 00002 Level Transmitter LFP-LT-1146
Level Indicator LFP-LI-1146
Level Indicator (Gallons) LFP-LI-1146A
Level Alarm High High LFP-LAHH-1146A
Level Alarm High LFP-LAH-1146A
Level Alarm Low LFP-LAL-1146A
Level Alarm Low Low LFP-LALL-1146A
Level Alarm Low Low Low LFP-LALLL-1146A

[Section II1.10.E.5.d, I11.10.H.1.a.xvii, DWP]
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Basis Discussion: Table 3-6 is developed from 24590-LAW-PER-J-03-001, System Logic Description for Low-
Activity Waste Facility — LAW Melter Feed Process System (LFP). This requirement is derived from the
Washington Administrative Code (WAC) Dangerous Waste Regulations at WAC Chapter 173-303, specifically
the Tank System regulations in WAC 173-303-640(5)(b). These regulatory requirements have been incorporated
into the Dangerous Waste Permit, WTP- Operating Unit Group 10, WA 7890008967, as permit conditions
I1.10.E.5.d and III.10.H.1.a.xvii.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed independent, qualified,
installation inspector installation packages.
Perform walkdown as necessary to complete
verification

R/ ENV

3.10.1.7 Support and Protect Ancillary Equipment (LFP-VSL-00001 and LFP-VSL-00002)

Requirement: Melter 1 feed preparation vessel and feed vessel ancillary equipment shall be supported and
protected against physical damage and excessive stress due to settlement, vibration, expansion, or contraction.
(WAC 173-303-640(3)(f)). [Section I11.10.E.3.d, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I1I.10.E.3.d.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed independent, qualified,
installation inspector installation packages.
Perform walkdown as necessary to complete
verification

R/ ENV

3.10.2 Melter 2 Feed Preparation Vessel and Feed Vessel (LFP-VSL-00003 and LFP-VSL-00004)
3.10.2.1 Vessels Handling and Installation Procedures (LFP-VSL-00003 and LFP-VSL-00004)

Requirement: The installation of the melter 2 feed preparation vessel and feed vessel shall be performed with
proper handling procedures to prevent damage to the system during installation. Prior to covering, enclosing, or
placing the melter 2 feed preparation vessel and feed vessel systems or component, an independent, qualified
installation inspector or an independent, qualified, registered professional engineer, either of whom is trained and
experienced in the proper installation of tank systems or components, must inspect the system as specified in
WAC 173-303-640 (3)(c), WAC 173-303-640 (3)(h).

e Inspection activities include:
0 Testing tanks for tightness
0 Verifying protection of ancillary equipment against physical damage and stress
0 Evaluating evidence of corrosion
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e Specify and document the handling or installation procedures to protect the integrity of the tank system. The
procedures should prevent or detect the following defects:
0 weld breaks (WAC 173-303-640 (3)(c)(i))

punctures (WAC 173-303-640 (3)(c)(ii))

scrapes of protective coatings (WAC 173-303-640 (3)(c)(iii))

cracks (WAC 173-303-640 (3)(c)(iv))

corrosion (WAC 173-303-640 (3)(c)(V))

other structural damage or inadequate construction or installation (WAC 173-303-

640(3)(c)(vi))
e Specify and document the remedies for any handling or installation procedure discrepancies identified before
the tank system is covered, enclosed, or placed in use. (WAC 173-303-640(3)(c))

[Section II1.10.E.3.a, Chp. 4.0, Section 4.2.5, DWP]

O O 0O 0o o

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III.10.E.3.a (WAC 173-303-640(3)(c), WAC 173-303-640(3)(h)).

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments

Review completed independent, qualified,
installation inspector installation packages.
Perform walkdown as necessary to complete
verification

R/ ENV

3.10.2.2 System Installation Inspection (LFP-VSL-00003 and LFP-VSL-00004)

Requirement: The independent tank system installation inspection and subsequent written statements will be
certified pursuant to Permit Condition I1I.10.E.1.d., comply with all requirements of WAC 173-303-640(3)(h) and
will consider, but not be limited to, the following tank system installation documentation:

¢ Field installation report with date of installation;

e Approved welding procedures;

e Welder qualifications and certification;

e Hydro-test reports, as applicable, in accordance with the American Society of Mechanical Engineers
Boiler and Pressure Vessel Code, Section VIII, Division 1, American Petroleum Institute (API) Standard
620, or Standard 650 as applicable;

e Tester credentials;

e Field inspector credentials;

¢ Field inspector reports;

e Field waiver reports; and

e Non-compliance reports and corrective action (including field waiver reports) and repair reports.

[Section III.10.E.3.g, DWP]

Basis Discussion: None.
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Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments

Review completed independent, qualified,
installation inspector installation packages.
Perform walkdown as necessary to complete
verification

R/ ENV

3.10.2.3 Vessel Construction (LFP-VSL-00003 and LFP-VSL-00004)

Requirement: The Permittees will construct the melter 2 feed preparation vessels and feed vessel systems listed
in Permit Table I11.10.E.B (Table 3-7), as approved/modified pursuant to Permit Condition II1.10.H.5, as specified
in Permit Condition II1.10.H.1. and Operating Unit Group 10, Chapter 4 of this Permit, and Operating Unit Group
10, Appendices 9.1 through 9.15 and 9.17 of this Permit, as approved pursuant to Permit Conditions II1.10.H.5.a.
through d., and II1.10.H.5.f.

Table 3-7 Melter 2 Feed Preparation Vessel and Feed Vessel Construction
Approximate
Dimensions (Inside
Total . .
Vessel . . Diameter) x Height
Number/Location Description | Material Volume or Length in feet
(US Gallons)

and inches (tangent
line/tangent line)

LFP-VSL-00003 Melter 2 Feed | Stainless | 9,123 11 ft. x 10 ft. 6 in.
L-0124 Preparation Steel

Vessel
LFP-VSL-00004 Melter 2 Feed | Stainless | 9,123 11 ft. x 10 ft. 6 in.
L-0124 Vessel Steel

[Sections II1.10.H.1.a.i, I1I.10.H.1.a.ii, Table III.10.E.B, Chp. 4E, Table 4E-1, DWP]

Basis Discussion: Locations, dimensions, capacities, material and appurtenances is provided in DWP Tables 4E-
1.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments

Perform a review of the design to verify the
material of construction, dimensions and location.
Perform walkdown as necessary to complete
verification

R/ ENV

3.10.2.4 Vapor Collection System (LFP-VSL-00003 and LFP-VSL-00004)

Requirement: The melter 2 feed preparation vessel and feed vessel systems is constructed with features that
prevent escape of vapors, fumes, or other emissions into the air. [Section III.10.E.9.c.xii, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
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These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition II1.10.E.9.c.xii (WAC 173-303-640(5)(e)).

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments

Review tank system as-built P&IDs/V&IDs to
verify that process vapors are appropriately
R/ ENV | treated prior to release to the environment.
Perform walkdown as necessary to complete
verification

3.10.2.5 Tightness Testing (LFP-VSL-00003 and LFP-VSL-00004)

Requirement: The Permittees must test for tightness for the melter 2 feed preparation vessel and feed vessel
systems prior to these components being covered, enclosed, or placed into use. If a tank system is found not to be
tight, all repairs necessary to remedy the leak(s) in the system must be performed prior to the tank system being
covered, enclosed, or placed in use. [Section III.10.E.3.c, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.E.3.c.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments
Review completed independent, qualified,
R/ ENV installation inspector installation packages.
Perform walkdown as necessary to complete
verification

3.10.2.6 Melter 2 Feed Preparation Vessel and Feed Vessel Overflow Prevention Controls (LFP-
VSL-00003 and LFP-VSL-00004)

Requirement: The melter 2 feed preparation vessel and feed vessel shall be constructed with the appropriate
instrumentation to allow for the control and prevention of overflow from the tank or containment systems. See
Table 3-8 for the overflow instruments.

Table 3-8 Melter 2 Feed Preparation Vessel and Feed Vessel Overflow Prevention Controls
Monitoring Control Type of Instrument/Control | Instrument/control
Parameter Device Device Tag Number

Level Measurement for Level Element LFP-LE-2124

LFP-VSL-00003 Level Transmitter LFP-LT-2124
Level Indicator LFP-LI-2124
Level Element LFP-LE-2140
Level Transmitter LFP-LT-2140
Level Indicator LFP-LI-2140
High Level Select LFP-HS-2124
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Monitoring Control Type of Instrument/Control | Instrument/control
Parameter Device Device Tag Number
Level Indicator (Gallons) LFP-LI-2124A
Level Alarm High High LFP-LAHH-2124A
Level Alarm High LFP-LAH-2124A
Level Alarm Low LFP-LAL-2124A
Level Alarm Low Low LFP-LALL-2124A
Level Alarm Low Low Low LFP-LALLL-2124A
Level Measurement for Level Element LFP-LE-2146
LFP-VSL-00004 Level Transmitter LFP-LT-2146
Level Indicator LFP-LI-2146
Level Indicator (Gallons) LFP-LI-2146A
Level Alarm High High LFP-LAHH-2146A
Level Alarm High LFP-LAH-2146A
Level Alarm Low LFP-LAL-2146A
Level Alarm Low Low LFP-LALL-2146A
Level Alarm Low Low Low LFP-LALLL-2146A

[Section III.10.E.5.d, I11.10.H.1.a.xvii, DWP]

Basis Discussion: Table 3-8 is developed from 24590-LAW-PER-J-03-001, System Logic Description for Low-
Activity Waste Facility — LAW Melter Feed Process System (LFP). This requirement is derived from the
Washington Administrative Code (WAC) Dangerous Waste Regulations at WAC Chapter 173-303, specifically
the Tank System regulations in WAC 173-303-640(5)(b). These regulatory requirements have been incorporated
into the Dangerous Waste Permit, WTP- Operating Unit Group 10, WA 7890008967, as permit conditions
11.10.E.5.d and II1.10.H.1.a.xvii.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed independent, qualified,
installation inspector installation packages.
Perform walkdown as necessary to complete
verification

R/ ENV

3.10.2.7 Support and Protect Ancillary Equipment (LFP-VSL-00003 and LFP-VSL-00004)

Requirement: Melter 2 feed preparation vessel and feed vessel ancillary equipment shall be supported and
protected against physical damage and excessive stress due to settlement, vibration, expansion, or contraction.
(WAC 173-303-640(3)(f)). [Section I1I.10.E.3.d, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I1I1.10.E.3.d.
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Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed independent, qualified,
installation inspector installation packages.
Perform walkdown as necessary to complete
verification

R/ ENV

3.10.3 Melter 1 Concentrate Receipt Vessel (LCP-VSL-00001)
3.10.3.1 Vessels Handling and Installation Procedures (LCP-VSL-00001)

Requirement: The installation of the melter 1 concentrate receipt vessel shall be performed with proper handling
procedures to prevent damage to the system during installation. Prior to covering, enclosing, or placing the melter
1 concentrate receipt vessel system or component, an independent, qualified installation inspector or an
independent, qualified, registered professional engineer, either of whom is trained and experienced in the proper
installation of tank systems or components, must inspect the system as specified in WAC 173-303-640 (3)(c),
WAC 173-303-640 (3)(h)

e Inspection activities include:
0 Testing tanks for tightness
0 Verifying protection of ancillary equipment against physical damage and stress
0 Evaluating evidence of corrosion
e Specify and document the handling or installation procedures to protect the integrity of the tank system. The
procedures should prevent or detect the following defects:
0 weld breaks (WAC 173-303-640 (3)(c)(i))

punctures (WAC 173-303-640 (3)(c)(ii))

scrapes of protective coatings (WAC 173-303-640 (3)(c)(iii))

cracks (WAC 173-303-640 (3)(c)(iv))

corrosion (WAC 173-303-640 (3)(c)(V))

other structural damage or inadequate construction or installation (WAC 173-303-

640(3)(c)(vi))
e Specify and document the remedies for any handling or installation procedure discrepancies identified before
the tank system is covered, enclosed, or placed in use. (WAC 173-303-640(3)(c))

[Section II1.10.E.3.a, Chp. 4.0, Section 4.2.5, DWP]

O O O 0o o

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III.10.E.3.a (WAC 173-303-640(3)(c), WAC 173-303-640(3)(h)).

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments

R/ ENV Review ‘con.lpleted independept, qualified,
installation inspector installation packages.
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Verif. | Verif.
Method By Plan Notes/Comments
Perform walkdown as necessary to complete
verification

3.10.3.2 System Installation Inspection (LCP-VSL-00001)

Requirement: The independent tank system installation inspection and subsequent written statements will be
certified pursuant to Permit Condition II1.10.E.1.d., comply with all requirements of WAC 173-303-640(3)(h) and
will consider, but not be limited to, the following tank system installation documentation:

o Field installation report with date of installation;

e Approved welding procedures;

e  Welder qualifications and certification;

e Hydro-test reports, as applicable, in accordance with the American Society of Mechanical Engineers
Boiler and Pressure Vessel Code, Section VIII, Division 1, American Petroleum Institute (API) Standard
620, or Standard 650 as applicable;

e Tester credentials;

o Field inspector credentials;

e Field inspector reports;

e Field waiver reports; and

e Non-compliance reports and corrective action (including field waiver reports) and repair reports.

[Section I11.10.E.3.g, DWP]
Basis Discussion: None.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments

Review completed independent, qualified,
installation inspector installation packages.
Perform walkdown as necessary to complete
verification

R/ ENV

3.10.3.3 Vessel Construction (LCP-VSL-00001)

Requirement: The Permittees will construct the melter 1 concentrate receipt vessel listed in Permit Table
II1.10.E.B (Table 3-9), as approved/modified pursuant to Permit Condition II1.10.H.5, as specified in Permit
Condition III.10.H.1. and Operating Unit Group 10, Chapter 4 of this Permit, and Operating Unit Group 10,
Appendices 9.1 through 9.15 and 9.17 of this Permit, as approved pursuant to Permit Conditions III.10.H.5.a.
through d., and II1.10.H.5.1.
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Table 3-9 Melter 1 Concentrate Receipt Vessel Construction
Approximate
Dimensions (Inside
Total . .
Vessel o . Diameter) x Height
. Description Material Volume .
Number/Location or Length in feet
(US Gallons) .
and inches (tangent
line/tangent line)
LCP-VSL-00001 LAW Melter 1 | Stainless | 18,130 14 ft. x 12 ft. 9 in.
L-0123 Concentrate Steel
Receipt Vessel

[Sections II1.10.H.1.a.i, I11.10.H.1.a.ii, Table II1.10.E.B, Chp. 4E, Table 4E-1, DWP]

Basis Discussion: Locations, dimensions, capacities, material and appurtenances is provided in DWP Tables 4E-
1.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments

Perform a review of the design to verify the
material of construction, dimensions and location.
Perform walkdown as necessary to complete
verification

R/ ENV

3.10.3.4 Vapor Collection System (LCP-VSL-00001)

Requirement: The melter 1 concentrate receipt vessel system is constructed with features that prevent escape of
vapors, fumes, or other emissions into the air. [Section I11.10.E.9.c.xii, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.E.9.c.xii (WAC 173-303-640(5)(e)).

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments

Review tank system as-built P&IDs/V&IDs to
verify that process vapors are appropriately
R/l ENV | treated prior to release to the environment.
Perform walkdown as necessary to complete
verification

3.10.3.5 Tightness Testing (LCP-VSL-00001)

Requirement: The Permittees must test for tightness for the melter 1 concentrate receipt vessel system prior to
these components being covered, enclosed, or placed into use. If a tank system is found not to be tight, all repairs
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necessary to remedy the leak(s) in the system must be performed prior to the tank system being covered, enclosed,
or placed in use. [Section I11.10.E.3.c, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III.10.E.3.c.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments
Review completed independent, qualified,
R/ ENV installation inspector installation packages.
Perform walkdown as necessary to complete
verification

3.10.3.6 Melter 1 Concentrate Receipt Vessel Overflow Prevention Controls (LCP-VSL-00001)

Requirement: The melter 1 concentrate receipt vessel shall be constructed with the appropriate instrumentation
to allow for the control and prevention of overflow from the tank or containment systems. See Table 3-10 for the
overflow instruments.

Table 3-10 Melter 1 Concentrate Receipt Vessel Overflow Prevention Controls

o . Type of
Monitoring/Control Instrumyell)lt/Control Device Tag Number
Parameter .
Device
Level Measurement for Level Element LCP-LE-0139
LCP-VSL-00001 Level Transmitter LCP-LT-0139
Level Indicator LCP-LI-0139
Level Element LCP-LE-0131
Level Transmitter LCP-LT-0131
Level Indicator LCP-LI-0131
High Level Select LCP-HS-0131
Level Indicator (Gallons) LCP-LI-0131A
Level Alarm High High LCP-LAHH-0131A
Level Alarm High LCP-LAH-0131A
Level Alarm Low LCP-LAL-0131A
Level Alarm Low Low LCP-LALL-0131A
Level Alarm Low Low Low | LCP-LALLL-0131A

[Sections II1.10.E.5.d, III.10.H.1.a.xvii, DWP]

Basis Discussion: Table 3-10 is developed from 24590-LAW-PER-J-03-002, System Logic Description for Low-
Activity Waste Facility — LAW Concentrate Receipt Process System (LCP). This requirement is derived from the
Washington Administrative Code (WAC) Dangerous Waste Regulations at WAC Chapter 173-303, specifically
the Tank System regulations in WAC 173-303-640(5)(b). These regulatory requirements have been incorporated
into the Dangerous Waste Permit, WTP- Operating Unit Group 10, WA 7890008967, as permit conditions
I1.10.E.5.d and II1.10.H.1.a.xvii.
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Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed independent, qualified,
installation inspector installation packages.
Perform walkdown as necessary to complete
verification

R/ ENV

3.10.3.7 Support and Protect Ancillary Equipment (LCP-VSL-00001)

Requirement: Melter 1 concentrate receipt vessel ancillary equipment shall be supported and protected against
physical damage and excessive stress due to settlement, vibration, expansion, or contraction. (WAC 173-303-
640(3)(f)). [Section I11.10.E.3.d, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I1I.10.E.3.d.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments

Review completed independent, qualified,
installation inspector installation packages.
Perform walkdown as necessary to complete
verification

R/ ENV

3.10.4 Melter 2 Concentrate Receipt Vessel (LCP-VSL-00002)
3.10.4.1 Vessels Handling and Installation Procedures (LCP-VSL-00002)

Requirement: The installation of the melter 2 concentrate receipt vessel shall be performed with proper handling
procedures to prevent damage to the system during installation. Prior to covering, enclosing, or placing the melter
2 concentrate receipt vessel system or component, an independent, qualified installation inspector or an
independent, qualified, registered professional engineer, either of whom is trained and experienced in the proper
installation of tank systems or components, must inspect the system as specified in WAC 173-303-640 (3)(c),
WAC 173-303-640 (3)(h).

e Inspection activities include:
0 Testing tanks for tightness
0 Verifying protection of ancillary equipment against physical damage and stress
0 Evaluating evidence of corrosion
e Specify and document the handling or installation procedures to protect the integrity of the tank system. The
procedures should prevent or detect the following defects:
0 weld breaks (WAC 173-303-640 (3)(c)(i))
0 punctures (WAC 173-303-640 (3)(c)(ii))
0 scrapes of protective coatings (WAC 173-303-640 (3)(c)(iii))
0 cracks (WAC 173-303-640 (3)(c)(iv))
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0 corrosion (WAC 173-303-640 (3)(c)(V))
0 other structural damage or inadequate construction or installation (WAC 173-303-

640(3)(c)(v1))
e Specify and document the remedies for any handling or installation procedure discrepancies identified before
the tank system is covered, enclosed, or placed in use. (WAC 173-303-640(3)(c))

[Section I11.10.E.3.a, Chp. 4.0, Section 4.2.5, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.E.3.a (WAC 173-303-640(3)(c), WAC 173-303-640(3)(h)).

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments

Review completed independent, qualified,
installation inspector installation packages.
Perform walkdown as necessary to complete
verification

R/ ENV

3.10.4.2 System Installation Inspection (LCP-VSL-00002)

Requirement: The independent tank system installation inspection and subsequent written statements will be
certified pursuant to Permit Condition I11.10.E.1.d., comply with all requirements of WAC 173-303-640(3)(h) and
will consider, but not be limited to, the following tank system installation documentation:

e Field installation report with date of installation;

e Approved welding procedures;

e  Welder qualifications and certification;

e Hydro-test reports, as applicable, in accordance with the American Society of Mechanical Engineers
Boiler and Pressure Vessel Code, Section VIII, Division 1, American Petroleum Institute (API) Standard
620, or Standard 650 as applicable;

e Tester credentials;

o Field inspector credentials;

e Field inspector reports;

o Field waiver reports; and

e Non-compliance reports and corrective action (including field waiver reports) and repair reports.

[Section II1.10.E.3.g, DWP]
Basis Discussion: None.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments

R/ ENV Review .corr.lpleted independept, qualified,
installation inspector installation packages.
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Verif. | Verif.
Method By Plan Notes/Comments
Perform walkdown as necessary to complete
verification

3.10.4.3 Vessel Construction (LCP-VSL-00002)

Requirement: The Permittees will construct the melter 2 concentrate receipt vessel listed in Permit Table
II1.10.E.B (Table 3-11), as approved/modified pursuant to Permit Condition III.10.H.5, as specified in Permit
Condition I11.10.H.1. and Operating Unit Group 10, Chapter 4 of this Permit, and Operating Unit Group 10,
Appendices 9.1 through 9.15 and 9.17 of this Permit, as approved pursuant to Permit Conditions I11.10.H.5.a.
through d., and II1.10.H.5.1.

Table 3-11 Melter 2 Concentrate Receipt Vessel Construction

Approximate
Dimensions (Inside
Total . .
Vessel o . Diameter) x Height
. Description Material Volume .
Number/Location or Length in feet
(US Gallons) .
and inches (tangent
line/tangent line)
LCP-VSL-00002 LAW Melter 2 | Stainless | 18,130 14 ft. x 12 ft. 9 in.
L-0124 Concentrate Steel
Receipt Vessel

[Sections 1II.10.H.1.a.i, I11.10.H.1.a.ii, Table I1I.10.E.B, Chp. 4E, Table 4E-1, DWP]

Basis Discussion: Locations, dimensions, capacities, material and appurtenances is provided in DWP Tables 4E-
1.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments

Perform a review of the design to verify the
material of construction, dimensions and location.
Perform walkdown as necessary to complete
verification

R/ ENV

3.10.4.4 Vapor Collection System (LCP-VSL-00002)

Requirement: The melter 2 concentrate receipt vessel system is constructed with features that prevent escape of
vapors, fumes, or other emissions into the air. [Section III.10.E.9.c.xii, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.E.9.c.xii (WAC 173-303-640(5)(e)).

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 68 Ref: 24590-WTP-3DP-G04B-00093



24590-LAW-3ZN-LFP-00004
Page 19 of 23

24590-LAW-3ZD-LFP-00001, Rev 2
LAW Melter Feed Process (LFP) and Concentrate Receipt
Process (LCP) System Design Description

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments
Review tank system as-built P&IDs/V&IDs to
verify that process vapors are appropriately
R/l ENV | treated prior to release to the environment.
Perform walkdown as necessary to complete
verification

3.10.4.5 Tightness Testing (LCP-VSL-00002)

Requirement: The Permittees must test for tightness for the melter 2 concentrate receipt vessel system prior to
these components being covered, enclosed, or placed into use. If a tank system is found not to be tight, all repairs
necessary to remedy the leak(s) in the system must be performed prior to the tank system being covered, enclosed,
or placed in use. [Section I11.10.E.3.c, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition II1.10.E.3.c.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments
Review completed independent, qualified,
R/I ENV installation inspector installation packages.
Perform walkdown as necessary to complete
verification

3.10.4.6 Melter 2 Concentrate Receipt Vessel Overflow Prevention Controls (LCP-VSL-00002)

Requirement: The melter 2 concentrate receipt vessel shall be constructed with the appropriate instrumentation
to allow for the control and prevention of overflow from the tank or containment systems. See Table 3-12 for the
overflow instruments.

Table 3-12 Melter 2 Concentrate Receipt Vessel Overflow Prevention Controls
Monitoring/Control Type of InstrUfnent/C0ntrol Device Tag Number
Parameter Device
Level Measurement for Level Element LCP-LE-0252
LCP-VSL-00002 Level Transmitter LCP-LT-0252
Level Indicator LCP-LI-0252
Level Element LCP-LE-0233
Level Transmitter LCP-LT-0233
Level Indicator LCP-LI-0233
High Level Select LCP-HS-0233

Level Indicator (Gallons)

LCP-LI-0233A

Level Alarm High High
Level Alarm High
Level Alarm Low

LCP-LAHH-0233A
LCP-LAH-0233A
LCP-LAL-0233A
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Monitoring/Control Type of Instrument/Control
Parameter Device

Level Alarm Low Low LCP-LALL-0233A

Level Alarm Low Low Low LCP-LALLL-0233A

[Sections II1.10.E.5.d, I11.10.H.1.a.xvii, DWP]

Basis Discussion: Table 3-12 is developed from 24590-LAW-PER-J-03-002, System Logic Description for Low-
Activity Waste Facility — LAW Concentrate Receipt Process System (LCP). This requirement is derived from the
Washington Administrative Code (WAC) Dangerous Waste Regulations at WAC Chapter 173-303, specifically
the Tank System regulations in WAC 173-303-640(5)(b). These regulatory requirements have been incorporated
into the Dangerous Waste Permit, WTP- Operating Unit Group 10, WA 7890008967, as permit conditions
II1.10.E.5.d and II1.10.H.1.a.xvii.

Device Tag Number

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed independent, qualified,
installation inspector installation packages.
Perform walkdown as necessary to complete
verification

R/ ENV

3.10.4.7 Support and Protect Ancillary Equipment (LCP-VSL-00002)

Requirement: Melter 2 concentrate receipt vessels ancillary equipment shall be supported and protected against
physical damage and excessive stress due to settlement, vibration, expansion, or contraction. (WAC 173-303-
640(3)(f)). [Section I11.10.E.3.d, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I1I.10.E.3.d.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif
Method | . By Plan Notes/Comments

Review completed independent, qualified,
installation inspector installation packages.
Perform walkdown as necessary to complete
verification

R/ ENV

3.10.5 LCP/LFP Bulges
3.10.5.1 LCP/LFP Bulges and Floor Drains Construction

Requirement: The Permittees will construct the LCP/LFP bulges listed in Permit Tables I11.10.H.B. (see Table
3-13 and Table 3-14), as approved/modified pursuant to Permit Condition III.10.H.5, as specified in Permit
Condition I11.10.H.1 and Operating Unit Group 10, Chapter 4 of this Permit, and Operating Unit Group 10,
Appendices 9.1 through 9.15 and 9.17 of this Permit, as approved pursuant to Permit Conditions I11.10.H.5.a.
through d., and II1.10.H.5.f.
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Table 3-13 LCP/LFP Bulge Secondary Containment
Component Approximate | Miscellaneous Volume Minimum
(Room) Room/Area Treatment Largest Plant Secondary
Dimensions Units or Tanks Item in Containment
(LxW feet) in Room/Area Room/Area Height (feet)
(Largest Plant (US Gallons)
Item)
LCP-BULGE-00001 Secondary containment for ancillary equipment, no minimum liner
(L-0202) height required.
LCP-BULGE-00002
(L-0202)
LCP-BULGE-00003
(L-0202)
LFP-BULGE-00001
(L-0202)
LFP-BULGE-00002
(L-0202)
Table 3-14 LCP/LFP Bulges Floor Drain Dimensions and Materials of Construction
Floor Drains Dimension
Floor Drain, Room and Elevation (approximate) and Materials of
Construction
LCP-FD-00001 Floor Drain 2 in. Dia.
L-0123 316L
(LCP-BULGE-00001 Drain, El. 3 ft.)
LCP-FD-00002 Floor Drain 2 in. Dia.
L-0123 316L
(LCP-BULGE-00002 Drain, EL 3 ft.)
LCP-FD-00003 Floor Drain 2 in. Dia.
L-0124 316L
(LCP-BULGE-00003 Drain, El. 3 ft.)
LFP-FD-00002 Floor Drain 2 in. Dia.
L-0123 316L
(LFP-BULGE-00001 Drain, EL 3 ft.)
LFP-FD-00002 Floor Drain 2 in. Dia.
L-0124 316L
(LFP-BULGE-00002 Drain, El. 3 ft.)

[Sections I11.10.H.1.a.i, I1I.10.H.1.a.ii, I1I1.10.1.1.a.i, I11.10.1.1.a.ii, Table I11.10.E.L, Chp. 4E, Tables 4E-3 and 4E-

4, DWP]

Basis Discussion: Important containment features are delineated and described in these appendices with some
specifics covered by construction requirements identified in this document.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
Review as-built drawings of the drawings and
R ENV . . . .
specification listed in the requirement.
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Verif. Verif.
Method By Plan Notes/Comments

Perform a permitted facility and system inspection
of DMWU system to verify construction and
installation is in compliance with the permitted
design.

I ENV

3.10.5.2 Support and Protection (LFP/LCP Bulges)

Requirement: The Permittees must ensure the LFP/LCP bulges are supported and protected against physical
damage and excessive stress due to settlement, vibration, expansion, or contraction [WAC 173-303-640(3)(f), in
accordance with WAC 173-303-680(2) and (3)]. [Section I11.10.H.1.a.vii, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition II1.10.H.1.a.vii.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed installation packages and
nonconformance reports and construction
deficiency reports to confirm the plant was
constructed in accordance with the approved
designs, plans and specifications. Perform
walkdown as necessary to complete verification

R/ ENV

3.10.5.3 LFP/LCP Prevention of Escaping Emissions From Bulges

Requirement: For each LAW Vitrification System sub-system holding dangerous waste which are acutely or
chronically toxic by inhalation, the Permittees will operate the system to prevent escape of vapors, fumes or other
emissions into the air [WAC 173-303-806(4)(1)(1)(B) and WAC 173-303-640(5)(e), in accordance with WAC
173-303-680]. [Section I11.10.H.1.a.xxix, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I1I1.10.H.1.a.xxix.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. | Verif.

Method By Plan Notes/Comments
Review as-built P&IDs to verify the system has a
R/ ENV | vVapor collection system and has been constructed

according to the design. Perform walkdown as
necessary to complete verification
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3.10.6 LFP/LCP Aboveground Piping

Requirement: Tank system aboveground piping shall be constructed of the materials specified in the approved
design. [Sections I11.10.C.10.a, I11.10.C.9.c, I11.10.E.2.a, DWP]

Basis Discussion: The requirement to verify the materials for above ground piping is a direct request for ecology
to certify the materials in use for the piping. Aboveground piping components include, but are not limited to
liquid contacting surfaces of pipe, pumps, valves, and instrumentation.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments

Review of construction and installation will be
accomplished through the 24590-WTP-GPG-ENG-
R/I ENV | 087, Statistical Sampling Methods of Engineering
Quality Monitoring and Inspection. Perform
walkdown as necessary to complete verification

3.10.7 Corrosion Protection for Underground lines

Requirement: The Permittees must provide the type and degree of corrosion protection for underground transfer
lines recommended by an independent corrosion expert, based on the information provided in Operating Unit
Group 10, Appendix 9.9, and 9.11 of this Permit, as approved pursuant to Permit Conditions II1.10.E.9.b.i.,
11.10.E.9.b.iv., I11.10.E.9.b.v., I1I.10.E.9.c.i., [1I.10.E.9.c.iv., [1I.10.E.9.c.v., II1.10.E.9.d.i., II1I.10.E.9.d.iv., and
II1.10.E.9.d.v. or other corrosion protection if the Ecology believes other corrosion protection is necessary to
ensure the integrity of the tank system during use of the tank system. The installation of a corrosion protection
system that is field fabricated must be supervised by an independent corrosion expert to ensure proper installation.
[Section 111.10.E.3.e, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.E.3.e.

At a minimum, the following underground transfer lines are to be evaluated:

- LCP-PB-03368-S32B-03
- DEP-PB-00009-S32B-03

This requirement is not applicable to tank systems with components that are not in contact with soil or water.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. | Verif.
Method By Plan Notes/Comments
Review the independent corrosion engineering
R ENYV | report to verify the system meets the
recommendations.
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3.11 Dangerous Waste Permit (DWP) and Washington Administrative Code (WAC) for the
LOP and LVP

The requirements delineated in this section are construction and installation certification requirements and do not
include design or operational requirements. These WTP construction certification requirements will document
that the WTP Dangerous Waste Management Units have been constructed in accordance with the WTP —
Operating Unit Group 10 DWP requirements, Permit Number WA7890008967, Condition II1.10.C.2.a and
Washington Administrative Code (WAC) 173-303-810(14)(a).

3.11.1 Melters 1 & 2 Film Coolers
3.11.1.1 LOP Melter Film Cooler Construction

Requirement: The Permittees will construct the LAW melter film coolers listed in Permit Tables I11.10.H.A and
B. (see Table 3-5), as approved/modified pursuant to Permit Condition II1.10.H.5, as specified in Permit
Condition I1I.10.H.1 and Operating Unit Group 10, Chapter 4 of this Permit, and Operating Unit Group 10,
Appendices 9.1 through 9.15 and 9.17 of this Permit, as approved pursuant to Permit Conditions II11.10.H.5.a.
through d., and III1.10.H.5.f. [Sections II1.10.H.1.a.i, I11.10.H.1.a.ii, I11.10.1.a.i, I11.10.1.a.ii, Table III.10.H.A, Chp.
4E, Table 4E-2, DWP]

Table 3-5 LAW Melter Film Coolers Construction

Component Number/Location Description Material
LOP-FCLR-00001/L-0112 Melter 1 Primary Film Cooler Stainless Steel
LOP-FCLR-00002/L-0112 Melter 1 Standby Film Cooler Stainless Steel
LOP-FCLR-00003/L-0112 Melter 2 Primary Film Cooler Stainless Steel
LOP-FCLR-00004/L-0112 Melter 2 Standby Film Cooler Stainless Steel

Basis Discussion: Important containment features are delineated and described in these appendices with some
specifics covered by construction requirements identified in this document.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed independent qualified inspector
R/1 ENV | installation packages. Perform walkdown as necessary
to complete verification.

3.11.1.2 Handling and Installation Procedures

Requirement: The Permittees must ensure that proper handling procedures are adhered to in order to prevent
damage to the LAW melter film coolerss-submerged-bed-serubbers during installation. Prior to covering,
enclosing, or placing the new LAW melter film coolers or component in use, an independent, qualified,
installation inspector or an independent, qualified, registered professional engineer, either of whom is trained and
experienced in the proper installation of similar systems or components, must inspect the system for the presence
of any of the following items:

e Weld breaks.
e Punctures.
e Scrapes of protective coatings.
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e Cracks.
Corrosion.

e Other structural damage or inadequate construction/installation.

All discrepancies must be remedied before the LAW Vitrification System is covered, enclosed, or placed in use
[WAC 173-303-640(3)(c), in accordance with WAC 173-303-680(2) and (3)]. [Section III.10.H.1.a.iv,
II1.10.1.1.a.iv, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-680.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit conditions III.10.H.1.a.iv and II1.10.1.1.a.iv.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
Review completed independent qualified inspector
installation packages. Perform walkdown as necessary
R/1 ENV | to complete verification. Perform-areview-of the-design

el ol of fondi . |

location:

3.11.1.3 Test for Tightness

Requirement: The Permittees must test for tightness the LAW melter film coolers, prior to being covered,
enclosed, or placed into use. If the LAW Vitrification System or components are found not to be tight, all repairs
necessary to remedy the leak(s) in the system must be performed prior to the LAW Vitrification System being
covered, enclosed, or placed in use [WAC 173-303-640(3)(e), in accordance with WAC 173-303-680(2) and (3)].
[Section I11.10.H.1.a.vi, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-680.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I1I.10.H.1.a.vi.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed independent qualified inspector
R/I ENV | installation packages. Perform walkdown as necessary

to complete verification.

3.11.1.4 Support and Protection
Requirement: The Permittees must ensure the LAW melter film coolers are supported and protected against
physical damage and excessive stress due to settlement, vibration, expansion, or contraction [WAC 173-303-

640(3)(f), in accordance with WAC 173-303-680(2) and (3)]. [Section I11.10.H.1.a.vii, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-680.
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These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III.10.H.1.a.vii.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed installation packages and
nonconformance reports and construction deficiency
reports to confirm the plant was constructed in

R ENV accordance with the approved designs, plans and
specifications. Perform walkdown as necessary to
complete verification.

3.11.1.5 CorroesionProtectionDeleted

3.11.1.6 Monitors and Instrumentation

Requirement: All process monitors/instruments, as specified in Permit Table II11.10.H.F (Table 3-6), as
approved/modified pursuant to Permit Condition II1.10.H.5, will be equipped with operational alarms to warn of
deviation, or imminent deviation from the limits specified in Permit Table III.10.H.F. [Sections III.10.H.1.a.xiii,
111.10.1.1.a.vii, Table I11.10.H.F, DWP]

Table 3-6 LAW Vitrification System Waste Feed Cutoff Parameters (RESERVED)

Sub-system Instrument Tag Parameter
Designation Number Description
RESERVED RESERVED RESERVED
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Basis Discussion: None.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed purchasing, installation and
inspection documentation to verify instrumentation.
Perform walkdown as necessary to complete
 Review completed-nstrument data sheets-to
requirement.

R/I ENV

3.11.1.7 Prevention of Escaping Emissions

Requirement: The melter film coolers arets constructed with features that prevent escape of vapors, fumes, or
other emissions into the air [WAC 173-303-806(4)(i)(1)(B) and WAC 173-303-640(5)(e), in accordance with
WAC 173-303-680]. [Section II1.10.H.1.a.xxix, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-680.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I1I1.10.H.1.a.xxix.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review as-built P&IDs to verify the system has a vapor
R/ ENy | collection system and has been constructed according

to the design. Perform walkdown as necessary to
complete verification.

3.11.2 LOP Scrubbers
3.11.2.1 Melters Submerged Bed Scrubbers Construction

Requirement: The Permittees will construct the LAW melters submerged bed scrubbers listed in Permit Tables
II1.10.H.A and B. (see Table 3-7), as approved/modified pursuant to Permit Condition I11.10.H.5, as specified in
Permit Condition II1.10.H.1 and Operating Unit Group 10, Chapter 4 of this Permit, and Operating Unit Group 10,
Appendices 9.1 through 9.15 and 9.17 of this Permit, as approved pursuant to Permit Conditions III.10.H.5.a.
through d., and III.10.H.5.f. [Sections III.10.H.1.a.i, I11.10.H.1.a.ii, IT11.10.L.a.i, III.10.1.a.ii, Table I11.10.H.A, Chp.
4E, Table 4E-2, DWP]

Table 3-7 Submerged Bed Scrubbers Construction
Total
Component Volume
Number/Location Description Material (US Gallons)

LOP-SCB-00001/L-0123 | Melter 1 Submerged Bed Scrubber | Ceramic Packing/Hastelloy 4,948
LOP-SCB-00002/L-0124 | Melter 2 Submerged Bed Scrubber | Ceramic Packing/Hastelloy 4,948
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Basis Discussion: Important containment features are delineated and described in these appendices with some
specifics covered by construction requirements identified in this document.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed independent qualified inspector
R/1 ENV | installation packages. Perform walkdown as necessary
to complete verification.

3.11.2.2 Handling and Installation Procedures

Requirement: The Permittees must ensure that proper handling procedures are adhered to in order to prevent
damage to the LAW melters submerged bed scrubbers during installation. Prior to covering, enclosing, or placing
the new LAW melters submerged bed scrubbers or component in use, an independent, qualified, installation
inspector or an independent, qualified, registered professional engineer, either of whom is trained and experienced
in the proper installation of similar systems or components, must inspect the system for the presence of any of the
following items:

Weld breaks.

Punctures.

Scrapes of protective coatings.

Cracks.

Corrosion.

Other structural damage or inadequate construction/installation.

All discrepancies must be remedied before the LAW Vitrification System is covered, enclosed, or placed in use
[WAC 173-303-640(3)(c), in accordance with WAC 173-303-680(2) and (3)]. [Section III.10.H.1.a.iv,
11.10.1.1.a.iv, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-680.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III.10.H.1.a.iv and II1.10.1.1.a.iv.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed independent qualified inspector
R/I ENV | installation packages. Perform walkdown as necessary

to complete verification.

3.11.2.3 Test for Tightness

Requirement: The Permittees must test for tightness the LAW melters submerged bed scrubbers, prior to being
covered, enclosed, or placed into use. If the LAW melters submerged bed scrubbers are found not to be tight, all
repairs necessary to remedy the leak(s) in the system must be performed prior to the LAW Vitrification System
being covered, enclosed, or placed in use [WAC 173-303-640(3)(e), in accordance with WAC 173-303-680(2)
and (3)]. [Section III.10.H.1.a.vi, DWP]
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Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-680.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition Section II1.10.H.1.a.vi.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed installation packages documentation
R/I ENV | to ensure the tightness testing was completed. Perform

walkdown as necessary to complete verification.

3.11.2.4 Support and Protection

Requirement: The Permittees must ensure the LAW melters submerged bed scrubbers are supported and
protected against physical damage and excessive stress due to settlement, vibration, expansion, or contraction
[WAC 173-303-640(3)(f), in accordance with WAC 173-303-680(2) and (3)]. [Section III.10.H.1.a.vii, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-680.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III1.10.H.1.a.vii.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed installation packages and
nonconformance reports and construction deficiency
reports to confirm the plant was constructed in
accordance with the approved designs, plans and

RI ENV specifications. Perform walkdown as necessary to
complete verification. Review-completed-installation
| | . he tiol .
wias-completed:
3.11.2.5 CorroesionProtectionDeleted
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3.11.2.6 Scrubbers Overflow Prevention Controls

Requirement: The LOP scrubbers shall be constructed with the appropriate instrumentation to allow for the control
and prevention of overflow from the tank or containment systems. See Table 3-8 for the overflow instruments.
[Section I11.10.E.9.¢.iv, I11.10.H.1.a.xvii, DWP]

Table 3-8 LOP Scrubber Overflow Prevention Controls

Monitoring/Control Type of Instrument/Control
Parameter Instrument/Control Device Device Tag Number
Melter 1 Scrubber Level Transmitters LT-1063%
LOP-SCB-00001 LT-1011Z
Level Indicators LI-1063Z£
LI-1011Z
Level Switch High High LSHH-1063£
Level Switch Low Low LSLL-1063Z
Level Alarm High High LAHH-1063%
Melter 2 Scrubber Level Transmitter LT-2063%
LOP-SCB-00002 LT-2011Z
Level Indicators LI-2063Z
LI-2011Z
Level Switch High High LSHH-2063%£
Level Switch Low Low LSLL-2063%4
Level Alarm High High LAHH-2063Z

Basis Discussion: Table 3-8 is developed from 24590-LAW-PER-J-03-003, System Logic Description for Low-
Activity Waste Facility — LAW Primary Offgas Process (LOP) System. This requirement is derived from the
Washington Administrative Code (WAC) Dangerous Waste Regulations at WAC Chapter 173-303, specifically
the Tank System regulations in WAC 173-303-640(5)(b). These regulatory requirements have been incorporated
into the Dangerous Waste Permit, WTP- Operating Unit Group 10, WA 7890008967, as permit conditions
II1.10.E.9.e.iv and I11.10.H.1.a.xvii.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed purchasing, installation and
R/ ENV inspection documentation to verify instrumentation.
Perform walkdown as necessary to complete
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Verif. Verif.

Method By Plan Notes/Comments
verification Review-the Instrument Data-Sheetsfor the
U e o Table3 8.

3.11.2.7 Monitors and Instrumentation

Requirement: All process monitors/instruments, as specified in Permit Table II11.10.H.F (see Table 3-9), as
approved/modified pursuant to Permit Condition II1.10.H.5, will be equipped with operational alarms to warn of
deviation, or imminent deviation from the limits specified in Permit Table III.10.H.F. [Sections III.10.H.1.a.xiii,
111.10.1.1.a.vii, Table I11.10.H.F, DWP]

Table 3-9 LAW Vitrification System Waste Feed Cutoff Parameters (RESERVED)

Sub-system Instrument Tag Parameter
Designation Number Description
RESERVED RESERVED RESERVED

Basis Discussion: None.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed purchasing, installation and
inspection documentation to verify instrumentation.
Perform walkdown as necessary to complete
 Review completed-installation packages-to
requirement.

R/I ENV

3.11.2.8 Prevention of Escaping Emissions

Requirement: The LOP scrubbers arcis constructed with features that prevent escape of vapors, fumes, or other
emissions into the air [WAC 173-303-806(4)(1)(1)(B) and WAC 173-303-640(5)(e), in accordance with WAC
173-303-680]. [Section I11.10.H.1.a.xxix, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I1I1.10.H.1.a.xxix.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. | Verif.

Method By Plan Notes/Comments
Review as-built P&IDs to verify the system has a
R/I ENV | vapor collection system and has been constructed

according to the design._Perform walkdown as
necessary to complete verification.
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3.11.3 LOP Wet Electrostatic Precipitators
3.11.3.1 Wet Electrostatic Precipitators Construction

Requirement: The Permittees will construct the LAW wet electrostatic precipitators listed in Permit Tables
II1.10.H.A and B. (see Table 3-10), as approved/modified pursuant to Permit Condition III.10.H.5, as specified in
Permit Condition II1.10.H.1 and Operating Unit Group 10, Chapter 4 of this Permit, and Operating Unit Group 10,
Appendices 9.1 through 9.15 and 9.17 of this Permit, as approved pursuant to Permit Conditions I11.10.H.5.a.
through d., and III.10.H.5.f. [Sections I11.10.H.1.a.i, [I1.10.H.1.a.ii, I1I.10.1.a.i, I11.10.1.a.ii, Table I1I.10.H.A, Chp.
4E, Table 4E-2, DWP]

Table 3-10 Wet Electrostatic Precipitators Construction

Component Number/Location Description Material
LOP-WESP-00001/L-0123 Melter 1 Wet Electrostatic Precipitator 6% Molybdenum/
Stainless Steel
LOP-WESP-00002/L-0124 Melter 2 Wet Electrostatic Precipitator 6% Molybdenum/
Stainless Steel

Basis Discussion: Important containment features are delineated and described in these appendices with some
specifics covered by construction requirements identified in this document.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed independent qualified inspector
R/1 ENV | installation packages. Perform walkdown as necessary
to complete verification.

3.11.3.2 Handling and Installation Procedures

Requirement: The Permittees must ensure that proper handling procedures are adhered to in order to prevent
damage to the LAW wet electrostatic precipitators during installation. Prior to covering, enclosing, or placing the
new LAW wet electrostatic precipitators in use, an independent, qualified, installation inspector or an
independent, qualified, registered professional engineer, either of whom is trained and experienced in the proper
installation of similar systems or components, must inspect the system for the presence of any of the following
items:

Weld breaks.

Punctures.

Scrapes of protective coatings.

Cracks.

Corrosion.

Other structural damage or inadequate construction/installation.

All discrepancies must be remedied before the LAW Vitrification System is covered, enclosed, or placed in use
[WAC 173-303-640(3)(c), in accordance with WAC 173-303-680(2) and (3)]. [Section III1.10.H.1.a.iv,
II1.10.1.1.a.iv, DWP]
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Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.1.1.a.iv.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed independent qualified inspector
R/I ENV | installation packages. Perform walkdown as necessary

to complete verification.

3.11.3.3 Test for Tightness

Requirement: The Permittees must test for tightness the LAW wet electrostatic precipitators, prior to being
covered, enclosed, or placed into use. If the LAW wet electrostatic precipitators are found not to be tight, all
repairs necessary to remedy the leak(s) in the system must be performed prior to the LAW Vitrification System
being covered, enclosed, or placed in use [WAC 173-303-640(3)(e), in accordance with WAC 173-303-680(2)
and (3)]. [Section III.10.H.1.a.vi, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.H.1.a.vi.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed installation packages documentation
R/I ENV | to ensure the tightness testing was completed. Perform

walkdown as necessary to complete verification.

3.11.3.4 Support and Protection

Requirement: The Permittees must ensure the LAW wet electrostatic precipitators are supported and protected
against physical damage and excessive stress due to settlement, vibration, expansion, or contraction [WAC 173-
303-640(3)(f), in accordance with WAC 173-303-680(2) and (3)]. [Section III.10.H.1.a.vii, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III.10.H.1.a.vii.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

R/I ENV | Review completed installation packages and
B nonconformance reports and construction deficiency
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Verif. Verif.
Method By Plan Notes/Comments
reports to confirm the plant was constructed in
accordance with the approved designs, plans and
specifications. Perform walkdown as necessary to
complete verification.
3.11.3.5 CorrosionProtection - - -

3.11.3.6 WESP Overflow Prevention Controls

Requirement: The WESPs shall be constructed with the appropriate instrumentation to allow for the control and
prevention of overflow from the tank or containment systems.
[Section I11.10.E.9.e.iv, I11.10.H.1.a.xvii, DWP]

See Table 3-11 for the overflow instruments.

Table 3-11 WESP Overflow Prevention Controls
Monitoring/Control Type of Instrument/ Instrument/Control Device
Parameter Control Device Tag Number
Melter 1 WESP Level Transmitters LT-1059Z
LOP-WESP-00001 LT-1060Z
Level Indicators LI-1059Z
LI-1060Z£
Level Switches High High LSHH-1059Z
LSHH-1060%£
Level Alarms High High LAHH-1059Z
LAHH-1060Z
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Monitoring/Control Type of Instrument/ Instrument/Control Device
Parameter Control Device Tag Number
Melter 2 WESP Level Transmitters LT-2059Z
LOP-WESP-00002 LT-2060£
Level Indicators LI-2059Z
LI-2060Z
Level Switches High High LSHH-2059Z
LSHH-2060%£
Level Alarms High High LAHH-2059Z
LAHH-2060Z

Basis Discussion: Table 3-11 is developed from 24590-LAW-PER-J-03-003, System Logic Description for Low-
Activity Waste Facility — LAW Primary Offgas Process (LOP) System. This requirement is derived from the
Washington Administrative Code (WAC) Dangerous Waste Regulations at WAC Chapter 173-303, specifically
the Tank System regulations in WAC 173-303-640(5)(b). These regulatory requirements have been incorporated
into the Dangerous Waste Permit, WTP- Operating Unit Group 10, WA 7890008967, as permit conditions
1I1.10.E.9.e.iv and II1.10.H.1.a.xvii.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed purchasing, installation and
inspection documentation to verify instrumentation.
R/I ENV Perform walkdown as necessary to complete
 Reviewthednstrument-Data-Sheetsfor-the
. - o Tabled 11

3.11.3.7 Monitors and Instrumentation

Requirement: All process monitors/instruments, as specified in Permit Table II11.10.H.F (Table 3-12), as
approved/modified pursuant to Permit Condition II1.10.H.5, will be equipped with operational alarms to warn of
deviation, or imminent deviation from the limits specified in Permit Table III.10.H.F. [Sections III.10.H.1.a.xiii,
I111.10.1.1.a.vii, Table I1I.10.H.F, DWP]

Table 3-12 LAW Vitrification System Waste Feed Cutoff Parameters (RESERVED)

Sub-system Instrument Tag Parameter
Designation Number Description
RESERVED RESERVED RESERVED

Basis Discussion: None.
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Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed purchasing, installation and
inspection documentation to verify instrumentation.
Perform walkdown as necessary to complete
 Reviewcompletedinstatliion-packagesto
FeGUHFCIRCHE

R/I ENV

3.11.3.8 Prevention of Escaping Emissions

Requirement: The LAW wet electrostatic precipitators areis constructed with features that prevent escape of
vapors, fumes, or other emissions into the air [WAC 173-303-806(4)(i)(i)(B) and WAC 173-303-640(5)(e), in
accordance with WAC 173-303-680]. [Section III.10.H.1.a.xxix, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition II1.10.H.1.a.xxix.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review as-built P&IDs to verify the system has a vapor
R/ ENV | collection system and has been constructed according

to the design. Perform walkdown as necessary to
complete verification.

3.11.4 LVP Offgas Mercury Adsorbers
3.11.4.1 Offgas Mercury Adsorber Construction

Requirement: The Permittees will construct the LAW offgas mercury adsorber listed in Permit Tables
III.10.H.A and B. (see Table 3-13), as approved/modified pursuant to Permit Condition II1.10.H.5, as specified in
Permit Condition I11.10.H.1 and Operating Unit Group 10, Chapter 4 of this Permit, and Operating Unit Group 10,
Appendices 9.1 through 9.15 and 9.17 of this Permit, as approved pursuant to Permit Conditions I11.10.H.5.a.
through d., and III.10.H.5.f. [Sections I11.10.H.1.a.i, [I1.10.H.1.a.ii, I1I.10.1.a.i, II1.10.L.a.ii, Table I11.10.H.A, Chp.
4E, Table 4E-2, DWP]

Table 3-13 Offgas Mercury Adsorber Construction

Component Number/Location Description Material
LVP-ADBR-00001A/L-304F (on LVP-SKID-00001) Offgas Mercury Adsorber Stainless Steel
LVP-ADBR-00001B/L-304F (on LVP-SKID-00001) Offgas Mercury Adsorber Stainless Steel

Basis Discussion: Important containment features are delineated and described in these appendices with some
specifics covered by construction requirements identified in this document.
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Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed independent qualified inspector
R/1 ENV |installation packages. Perform walkdown as necessary
to complete verification.

3.11.4.2 Handling and Installation Procedures

Requirement: The Permittees must ensure that proper handling procedures are adhered to in order to prevent
damage to the LAW offgas mercury adsorber during installation. Prior to covering, enclosing, or placing the new
LAW offgas mercury adsorber in use, an independent, qualified, installation inspector or an independent,
qualified, registered professional engineer, either of whom is trained and experienced in the proper installation of
similar systems or components, must inspect the system for the presence of any of the following items:

Weld breaks.

Punctures.

Scrapes of protective coatings.

Cracks.

Corrosion.

Other structural damage or inadequate construction/installation.

All discrepancies must be remedied before the LAW Vitrification System is covered, enclosed, or placed in use
[WAC 173-303-640(3)(c), in accordance with WAC 173-303-680(2) and (3)]. [Section III.10.H.1.a.iv,
II1.10.1.1.a.iv, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit conditions II1.10.H.1.a.iv and II1.10.1.1.a.iv.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed independent qualified inspector
R/1 ENV | installation packages. Perform walkdown as necessary

to complete verification.

3.11.4.3 Test for Tightness

Requirement: The Permittees must test for tightness the LAW offgas mercury adsorber, prior to being covered,
enclosed, or placed into use. If the LAW offgas mercury adsorber isare found not to be tight, all repairs necessary
to remedy the leak(s) in the system must be performed prior to the LAW Vitrification System being covered,
enclosed, or placed in use [WAC 173-303-640(3)(e), in accordance with WAC 173-303-680(2) and (3)]. [Section
111.10.H.1.a.vi, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I1I.10.H.1.a.vi.
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Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
Review completed installation packages documentation
R/ ENV | to ensure the tightness testing was completed. Perform
walkdown as necessary to complete verification.

3.11.4.4 Support and Protection

Requirement: The Permittees must ensure the LAW offgas mercury adsorber isare supported and protected
against physical damage and excessive stress due to settlement, vibration, expansion, or contraction [WAC 173-
303-640(3)(f), in accordance with WAC 173-303-680(2) and (3)]. [Section III.10.H.1.a.vii, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III.10.H.1.a.vii.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
Review completed installation packages and
nonconformance reports and construction deficiency
reports to confirm the plant was constructed in
R/I ENV . .
= accordance with the approved designs, plans and
specifications. Perform walkdown as necessary to
complete verification.
3.11.4.5 CorrosionProtection
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3.11.4.6 Monitors and Instrumentation

Requirement: All process monitors/instruments, as specified in Permit Table I11.10.H.F (Table 3-14), as
approved/modified pursuant to Permit Condition II1.10.H.5, will be equipped with operational alarms to warn of
deviation, or imminent deviation from the limits specified in Permit Table III.10.H.F. [Sections III.10.H.1.a.xiii,
111.10.1.1.a.vii, Table I11.10.H.F, DWP]

Table 3-14 LAW Vitrification System Waste Feed Cutoff Parameters (RESERVED)

Sub-system Instrument Tag Parameter
Designation Number Description
RESERVED RESERVED RESERVED

Basis Discussion: None.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed purchasing, installation and
inspection documentation to verify instrumentation.
Perform walkdown as necessary to complete
verification Review-ecompleted-nstallationpackagesto
requrement:

R/I ENV

3.11.4.7 Prevention of Escaping Emissions

Requirement: The LAW offgas mercury adsorber is constructed with features that prevent escape of vapors,
fumes, or other emissions into the air [WAC 173-303-806(4)(1)(i)(B) and WAC 173-303-640(5)(e), in accordance
with WAC 173-303-680]. [Section II1.10.H.1.a.xxix, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I1I.10.H.1.a.xxix.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review as-built P&IDs to verify the system has a vapor
R/ ENYV | collection system and has been constructed according

to the design. Perform walkdown as necessary to
complete verification.
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3.11.5 LVP Exhausters
3.11.5.1 Exhausters Construction

Requirement: The Permittees will construct the LVP exhausters listed in Permit Tables 111.10.H.A and B. (see
Table 3-15), as approved/modified pursuant to Permit Condition III1.10.H.5, as specified in Permit Condition
II1.10.H.1 and Operating Unit Group 10, Chapter 4 of this Permit, and Operating Unit Group 10, Appendices 9.1
through 9.15 and 9.17 of this Permit, as approved pursuant to Permit Conditions I11.10.H.5.a. through d., and
I1.10.H.5.f. [Sections I11.10.H.1.a.i, IT1.10.H.1.a.ii, [11.10.1.a.i, IT11.10.1.a.ii, Table II1.10.H.A, Chp. 4E, Table 4E-
2, DWP]

Table 3-15 LVP Exhausters Construction

Component Number/Location Description Material

LVP-EXHR-00001A/L-0304C Melter Offgas Exhauster Stainless Steel
LVP-EXHR-00001B/L-0304D Melter Offgas Exhauster Stainless Steel
LVP-EXHR-00001C/L-0304E Melter Offgas Exhauster Stainless Steel

Basis Discussion: Important containment features are delineated and described in these appendices with some
specifics covered by construction requirements identified in this document.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed independent qualified inspector
R/1 ENV |installation packages. Perform walkdown as necessary
to complete verification.

3.11.5.2 Handling and Installation Procedures

Requirement: The Permittees must ensure that proper handling procedures are adhered to in order to prevent
damage to the LVP exhausters during installation. Prior to covering, enclosing, or placing the new LVP
exhausters in use, an independent, qualified, installation inspector or an independent, qualified, registered
professional engineer, either of whom is trained and experienced in the proper installation of similar systems or
components, must inspect the system for the presence of any of the following items:

Weld breaks.

Punctures.

Scrapes of protective coatings.

Cracks.

Corrosion.

Other structural damage or inadequate construction/installation.

All discrepancies must be remedied before the LAW Vitrification System is covered, enclosed, or placed in use
[WAC 173-303-640(3)(c), in accordance with WAC 173-303-680(2) and (3)]. [Section III.10.H.1.a.iv,
II1.10.1.1.a.iv, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
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These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit conditions II1.10.H.1.a.iv and 1I1.10.1.1.a.iv.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed independent qualified inspector
R/1 ENV | installation packages. Perform walkdown as necessary

to complete verification.

3.11.5.3 Test for Tightness

Requirement: The Permittees must test for tightness the LVP exhausters, prior to being covered, enclosed, or
placed into use. If the LVP exhausters are found not to be tight, all repairs necessary to remedy the leak(s) in the
system must be performed prior to the LAW Vitrification System being covered, enclosed, or placed in use [WAC
173-303-640(3)(e), in accordance with WAC 173-303-680(2) and (3)]. [Section I11.10.H.1.a.vi, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I1I.10.H.1.a.vi.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
Review completed installation packages documentation
R/I ENV | to ensure the tightness testing was completed. Perform
walkdown as necessary to complete verification.

3.11.5.4 Support and Protection

Requirement: The Permittees must ensure the LVP exhausters are supported and protected against physical
damage and excessive stress due to settlement, vibration, expansion, or contraction [WAC 173-303-640(3)(f), in
accordance with WAC 173-303-680(2) and (3)]. [Section III1.10.H.1.a.vii, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III.10.H.1.a.vii.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed installation packages and

R/ ENV | nonconformance reports and construction deficiency
- reports to confirm the plant was constructed in
accordance with the approved designs, plans and
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Verif. Verif.
Method By Plan Notes/Comments
specifications. Perform walkdown as necessary to
complete verification.
3.11.5.5 CorrosionProtection - - -

3.11.5.6 Monitors and Instrumentation

Requirement: All process monitors/instruments, as specified in Permit Table I11.10.H.F (Table 3-16), as

approved/modified pursuant to Permit Condition II1.10.H.5, will be equipped with operational alarms to warn of
deviation, or imminent deviation from the limits specified in Permit Table III.10.H.F. [Sections III.10.H.1.a.xiii,
111.10.1.1.a.vii, Table I11.10.H.F, DWP]

Table 3-16

Basis Discussion: None.

LAW Vitrification System Waste Feed Cutoff Parameters (RESERVED)
Sub-system Instrument Tag Parameter
Designation Number Description
RESERVED RESERVED RESERVED
Page 140
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Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed purchasing, installation and
inspection documentation to verify instrumentation.
Perform walkdown as necessary to complete
 Reviewcompletedinstatliion-packagesto

e . Hation i ! i1
empEseas

R/I ENV

3.11.5.7 Prevention of Escaping Emissions

Requirement: The LVP exhausters arcis constructed with features that prevent escape of vapors, fumes, or other
emissions into the air [WAC 173-303-806(4)(i)(i)(B) and WAC 173-303-640(5)(e), in accordance with WAC
173-303-680]. [Section I11.10.H.1.a.xxix, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition II1.10.H.1.a.xxix.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review as-built P&IDs to verify the system has a vapor
R/ ENV | collection system and has been constructed according

to the design. Perform walkdown as necessary to
complete verification.

3.11.6 LVP HEPA Filters and Filter Housings

3.11.6.1 HEPA Filters and Filter Housings Construction

Requirement: The Permittees will construct the LVP HEPA filters and filter housings listed in Permit Tables
III.10.H.A. (see Table 3-17), as approved/modified pursuant to Permit Condition III.10.H.5, as specified in Permit
Condition I11.10.H.1 and Operating Unit Group 10, Chapter 4 of this Permit, and Operating Unit Group 10,
Appendices 9.1 through 9.15 and 9.17 of this Permit, as approved pursuant to Permit Conditions I11.10.H.5.a.
through d., and II1.10.H.5.f. [Sections I11.10.H.1.a.i, [I1.10.H.1.a.ii, I1I.10.1.a.i, II1.10.1.a.ii, Table I11.10.H.A, Chp.
4E, Table 4E-2, DWP]

Table 3-17 LVP HEPA Filters Construction

Component Number/Location Description Material

LVP-HEPA-00001A/L-0304H | Melter Offgas HEPA Filter | Synthetic Fibrous Materials/Stainless Steel
LVP-HEPA-00001B/L-0304H | Melter Offgas HEPA Filter | Synthetic Fibrous Materials/Stainless Steel
LVP-HEPA-00002A/L-0304H | Melter Offgas HEPA Filter | Synthetic Fibrous Materials/Stainless Steel
LVP-HEPA-00002B/L-0304H | Melter Offgas HEPA Filter | Synthetic Fibrous Materials/Stainless Steel
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LVP-HEPA-00003A/L-0304H | Melter Offgas HEPA Filter | Synthetic Fibrous Materials/Stainless Steel

Basis Discussion: Important containment features are delineated and described in these appendices with some
specifics covered by construction requirements identified in this document.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed independent qualified inspector
R/1 ENV | installation packages. Perform walkdown as necessary
to complete verification.

3.11.6.2 Handling and Installation Procedures

Requirement: The Permittees must ensure that proper handling procedures are adhered to in order to prevent
damage to the LVP HEPA filters and filter housings during installation. Prior to covering, enclosing, or placing
the new LVP HEPA filters and filter housings in use, an independent, qualified, installation inspector or an
independent, qualified, registered professional engineer, either of whom is trained and experienced in the proper
installation of similar systems or components, must inspect the system for the presence of any of the following
items:

Weld breaks.

Punctures.

Scrapes of protective coatings.

Cracks.

Corrosion.

Other structural damage or inadequate construction/installation.

All discrepancies must be remedied before the LAW Vitrification System is covered, enclosed, or placed in use
[WAC 173-303-640(3)(c), in accordance with WAC 173-303-680(2) and (3)]. [Section III.10.H.1.a.iv,
II1.10.1.1.a.iv, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit conditions III1.10.H.1.a.iv and II1.10.1.1.a.iv.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed independent qualified inspector
R/1 ENV | installation packages. Perform walkdown as necessary

to complete verification.

3.11.6.3 Test for Tightness

Requirement: The Permittees must test for tightness the LVP HEPA filters and filter housings, prior to being
covered, enclosed, or placed into use. If the LVP HEPA filters and filter housings are found not to be tight, all
repairs necessary to remedy the leak(s) in the system must be performed prior to the LAW Vitrification System
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being covered, enclosed, or placed in use [WAC 173-303-640(3)(e), in accordance with WAC 173-303-680(2)
and (3)]. [Section II1.10.H.1.a.vi, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition II1.10.H.1.a.vi.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed installation packages documentation
R/ ENV | to ensure the tightness testing was completed. Perform

walkdown as necessary to complete verification.

3.11.6.4 Support and Protection

Requirement: The Permittees must ensure the LVP HEPA filters and filter housings are supported and protected
against physical damage and excessive stress due to settlement, vibration, expansion, or contraction [WAC 173-
303-640(3)(f), in accordance with WAC 173-303-680(2) and (3)]. [Section II1.10.H.1.a.vii, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.H.1.a.vii.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed installation packages and
nonconformance reports and construction deficiency
reports to confirm the plant was constructed in

RI1 ENV accordance with the approved designs, plans and
specifications. Perform walkdown as necessary to
complete verification.

3.11.6.5 CorrosionProtection - - -
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3.11.6.6 Monitors and Instrumentation

Requirement: All process monitors/instruments, as specified in Permit Table III.10.H.F (Table 3-18), as
approved/modified pursuant to Permit Condition II1.10.H.5, will be equipped with operational alarms to warn of
deviation, or imminent deviation from the limits specified in Permit Table I11.10.H.F. [Sections II1.10.H.1.a.xiii,
11.10.1.1.a.vii, Table [1I.10.H.F, DWP]

Table 3-18 LAW Vitrification System Waste Feed Cutoff Parameters (RESERVED)

Sub-system Instrument Tag Parameter
Designation Number Description
RESERVED RESERVED RESERVED

Basis Discussion: None.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed purchasing, installation and
inspection documentation to verify instrumentation.
Perform walkdown as necessary to complete
verification Review-ecompleted-nstallationpackagesto
requrement:

R/I ENV

3.11.6.7 Prevention of Escaping Emissions

Requirement: The LVP HEPA filters and filter housings areis constructed with features that prevent escape of
vapors, fumes, or other emissions into the air [WAC 173-303-806(4)(1)(i)(B) and WAC 173-303-640(5)(e), in
accordance with WAC 173-303-680]. [Section II1.10.H.1.a.xxix, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I1I.10.H.1.a.xxix.
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Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review as-built P&IDs to verify the system has a vapor
R/ ENY | collection system and has been constructed according

to the design. Perform walkdown as necessary to
complete verification.

3.11.7 LVP HEPA Preheaters
3.11.7.1 Preheaters Construction

Requirement: The Permittees will construct the LVP HEPA preaheaters listed in Permit Tables I11.10.H.A and
B. (see Table 3-19), as approved/modified pursuant to Permit Condition III1.10.H.5, as specified in Permit
Condition I11.10.H.1 and Operating Unit Group 10, Chapter 4 of this Permit, and Operating Unit Group 10,
Appendices 9.1 through 9.15 and 9.17 of this Permit, as approved pursuant to Permit Conditions I11.10.H.5.a.
through d., and II1.10.H.5.f. [Sections I11.10.H.1.a.i, [I1.10.H.1.a.ii, I11.10.1.a.i, I11.10.1.a.ii, Table I11.10.H.A, Chp.
4E, Table 4E-2, DWP]

Table 3-19 LVP HEPA Preheaters Construction

Component Number/Location Description Material
LVP-HTR-00001A/L-0304H Melter Offgas HEPA Preheater Stainless Steel/Incoloy 800
LVP-HTR-66664B00003A/L- Melter Offgas HEPA Preheater Stainless Steel/Incoloy 800
0304H

Basis Discussion: Important containment features are delineated and described in these appendices with some
specifics covered by construction requirements identified in this document.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed independent qualified inspector
R/1 ENV | installation packages. Perform walkdown as necessary
to complete verification.

3.11.7.2 Handling and Installation Procedures

Requirement: The Permittees must ensure that proper handling procedures are adhered to in order to prevent
damage to the LVP heaters during installation. Prior to covering, enclosing, or placing the new LVP HEPA
Preheaters in use, an independent, qualified, installation inspector or an independent, qualified, registered
professional engineer, either of whom is trained and experienced in the proper installation of similar systems or
components, must inspect the system for the presence of any of the following items:

Weld breaks.

Punctures.

Scrapes of protective coatings.
Cracks.
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e Corrosion.
e  Other structural damage or inadequate construction/installation.

All discrepancies must be remedied before the LAW Vitrification System is covered, enclosed, or placed in use
[WAC 173-303-640(3)(c), in accordance with WAC 173-303-680(2) and (3)]. [Section III.10.H.1.a.iv,
II1.10.1.1.a.iv, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit conditions III.10.H.1.a.iv and III.10.1.1.a.iv.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed independent qualified inspector
R/1 ENV | installation packages. Perform walkdown as necessary

to complete verification.

3.11.7.3  Test for Tightness

Requirement: The Permittees must test for tightness the LVP HEPA Preheaters, prior to being covered,
enclosed, or placed into use. If the LVP heaters are found not to be tight, all repairs necessary to remedy the
leak(s) in the system must be performed prior to the LAW Vitrification System being covered, enclosed, or placed
inuse [WAC 173-303-640(3)(e), in accordance with WAC 173-303-680(2) and (3)]. [Section III.10.H.1.a.vi,
DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.H.1.a.vi.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed installation packages documentation
R/I ENV | to ensure the tightness testing was completed. Perform

walkdown as necessary to complete verification.

3.11.7.4 Support and Protection

Requirement: The Permittees must ensure the LVP HEPA Preheaters are supported and protected against
physical damage and excessive stress due to settlement, vibration, expansion, or contraction [WAC 173-303-
640(3)(f), in accordance with WAC 173-303-680(2) and (3)]. [Section II1.10.H.1.a.vii, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition II1.10.H.1.a.vii.
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Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed installation packages and
nonconformance reports and construction deficiency
reports to confirm the plant was constructed in

RI1 ENV accordance with the approved designs, plans and
specifications. Perform walkdown as necessary to
complete verification.

3.11.7.5 CerrosionProtectionDeleted

3.11.7.6 Monitors and Instrumentation

Requirement: All process monitors/instruments, as specified in Permit Table I11.10.H.F (Table 3-20), as
approved/modified pursuant to Permit Condition II1.10.H.5, will be equipped with operational alarms to warn of
deviation, or imminent deviation from the limits specified in Permit Table III.10.H.F. [Sections III.10.H.1.a.xiii,
111.10.1.1.a.vii, Table I11.10.H.F, DWP]

Table 3-20 LAW Vitrification System Waste Feed Cutoff Parameters (RESERVED)

Sub-system Instrument Tag Parameter
Designation Number Description
RESERVED RESERVED RESERVED

Basis Discussion: None.
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Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed purchasing, installation and
inspection documentation to verify instrumentation.
Perform walkdown as necessary to complete
 Reviewcompletedinstatliion-packagesto
FeGUHFCIRCHE

R/I ENV

3.11.7.7 Prevention of Escaping Emissions

Requirement: The LVP HEPA preheaters areis constructed with features that prevent escape of vapors, fumes,
or other emissions into the air [WAC 173-303-806(4)(1)(i)(B) and WAC 173-303-640(5)(e), in accordance with
WAC 173-303-680]. [Section II1.10.H.1.a.xxix, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition II1.10.H.1.a.xxix.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review as-built P&IDs to verify the system has a vapor
R/ ENV | collection system and has been constructed according

to the design. Perform walkdown as necessary to
complete verification.

3.11.8 LVP Scrubber (Caustic-Offgas Submerged Bed)
3.11.8.1 Offgas Caustic Scrubber Construction

Requirement: The Permittees will construct the LVP offgas caustic scrubber listed in Permit Tables I11.10.H.A
and B. (see Table 3-21), as approved/modified pursuant to Permit Condition II1.10.H.5, as specified in Permit
Condition I11.10.H.1 and Operating Unit Group 10, Chapter 4 of this Permit, and Operating Unit Group 10,
Appendices 9.1 through 9.15 and 9.17 of this Permit, as approved pursuant to Permit Conditions I11.10.H.5.a.
through d., and II1.10.H.5.f. [Sections I11.10.H.1.a.i, [I1.10.H.1.a.ii, I11.10.1.a.i, II1.10.L.a.ii, Table I11.10.H.A, Chp.
4E, Table 4E-2, DWP]

Table 3-21 LVP Offgas Caustic Scrubber Construction

Component Total Volume
Number/Location Description Material (US Gallons)
LVP-SCB-00001/ Melter Offgas Hastelloy/Metal Intalox

L-0304F Caustic Scrubber Packing/Stainless Steel TBD

Basis Discussion: Important containment features are delineated and described in these appendices with some
specifics covered by construction requirements identified in this document.
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Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a review of the design documentation,
construction purchasing, and receipt inspection
documentation to verify conformance to the permitted
R/ ENV design. Perform walkdown as necessary to complete
verilicationPerforma-permitted-facility-document

. Hation s il' 'lél ted desion.

3.11.8.2 Handling and Installation Procedures

Requirement: The Permittees must ensure that proper handling procedures are adhered to in order to prevent
damage to the LVP offgas caustic scrubber during installation. Prior to covering, enclosing, or placing the new
LVP scrubber in use, an independent, qualified, installation inspector or an independent, qualified, registered
professional engineer, either of whom is trained and experienced in the proper installation of similar systems or
components, must inspect the system for the presence of any of the following items:

Weld breaks.

Punctures.

Scrapes of protective coatings.

Cracks.

Corrosion.

Other structural damage or inadequate construction/installation.

All discrepancies must be remedied before the LAW Vitrification System is covered, enclosed, or placed in use
[WAC 173-303-640(3)(c), in accordance with WAC 173-303-680(2) and (3)]. [Section III.10.H.1.a.iv,
11.10.1.1.a.iv, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit conditions II1.10.H.1.a.iv and I11.10.1.1.a.iv.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed independent qualified inspector
R/1 ENV | installation packages. Perform walkdown as necessary

to complete verification.

3.11.8.3 Test for Tightness

Requirement: The Permittees must test for tightness the LVP offgas caustic scrubber, prior to being covered,
enclosed, or placed into use. If the LVP scrubber isare found not to be tight, all repairs necessary to remedy the
leak(s) in the system must be performed prior to the LAW Vitrification System being covered, enclosed, or placed
in use [WAC 173-303-640(3)(e), in accordance with WAC 173-303-680(2) and (3)]. [Section I1I.10.H.1.a.vi,
DWP]
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Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I1I.10.H.1.a.vi.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed installation packages documentation
R/I ENV | to ensure the tightness testing was completed. Perform

walkdown as necessary to complete verification.

3.11.8.4 Support and Protection

Requirement: The Permittees must ensure the LVP offgas caustic scrubber isare supported and protected against
physical damage and excessive stress due to settlement, vibration, expansion, or contraction [WAC 173-303-
640(3)(f), in accordance with WAC 173-303-680(2) and (3)]. [Section III.10.H.1.a.vii, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition II1.10.H.1.a.vii.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed installation packages and
nonconformance reports and construction deficiency
reports to confirm the plant was constructed in
accordance with the approved designs, plans and
specifications. Perform walkdown as necessary to
complete verification.

R/I ENV

3.11.8.5 LVP Offgas Caustic Scrubber Overflow Prevention Control
Requirement: The LVP offgas caustic scrubber shall be constructed with the appropriate instrumentation to allow
for the control and prevention of overflow from the tank or containment systems. See Table 3-22 for the overflow

instruments. [Section II1.10.E.9.e.iv, DWP[WA7890008967 WTP ID#358 ]]

Table 3-22 LVP Offgas Caustic Scrubber Overflow Prevention Controls

Type of Instrument/ Instrument/Control Device
Monitoring/Control Parameter Control Device Tag Number
LVP Offgas Caustic Scrubber Level Transmitters LT-0090
LVP-SCB-00001
Level Indicators LI-0090
Level Switch High High LSHH-0090
Level Alarm High High LAHH-0090
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Basis Discussion: Table 3-22 is developed from 24590-LAW-PER-J-04-0002, System Logic Description for
Low-Activity Waste Facility — LAW Secondary Offgas Process (LVP) System. This requirement is derived from
the Washington Administrative Code (WAC) Dangerous Waste Regulations at WAC Chapter 173-303,
specifically the Tank System regulations in WAC 173-303-640(5)(b). These regulatory requirements have been
incorporated into the Dangerous Waste Permit, WTP- Operating Unit Group 10, WA 7890008967, as permit
condition III.10.E.9.e.iv.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed purchasing, installation and
inspection documentation to verify instrumentation.
R/ ENV Perform walkdown as necessary to complete
verification. Review-the-Instrument Data-Sheetsfor the
. ) . ble 322

3.11.8.6 CeorrosionProtectionDeleted

3.11.8.7 Monitors and Instrumentation

Requirement: All process monitors/instruments, as specified in Permit Table I11.10.H.F (Table 3-23), as
approved/modified pursuant to Permit Condition II1.10.H.5, will be equipped with operational alarms to warn of
deviation, or imminent deviation from the limits specified in Permit Table III.10.H.F. [Sections III.10.H.1.a.xiii,
111.10.1.1.a.vii, Table I11.10.H.F, DWP]
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Table 3-23 LAW Vitrification System Waste Feed Cutoff Parameters (RESERVED)

Sub-system Instrument Tag Parameter
Designation Number Description
RESERVED RESERVED RESERVED

Basis Discussion: None.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed purchasing, installation and
inspection documentation to verify instrumentation.
Perform walkdown as necessary to complete

o Beseeesmplead e lation paslaees e
requrement:

R/I ENV

3.11.8.8 Prevention of Escaping Emissions

Requirement: The LVP offgas Caustic scrubber is constructed with features that prevent escape of vapors,
fumes, or other emissions into the air [WAC 173-303-806(4)(1)(i)(B) and WAC 173-303-640(5)(e), in accordance
with WAC 173-303-680]. [Section II1.10.H.1.a.xxix, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I1I.10.H.1.a.xxix.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review as-built P&IDs to verify the system has a vapor
R/ ENV collection system and has been constructed according

to the design. Perform walkdown as necessary to
complete verification.

3.11.9 LVP Selective Catalytic Oxididation Unit
3.11.9.1 Selective Catalytic Oxidiation Construction

Requirement: The Permittees will construct the LVP selective catalytic oxidizer listed in Permit Tables
II1.10.H.A and B. (see Table 3-24), as approved/modified pursuant to Permit Condition III.10.H.5, as specified in
Permit Condition II1.10.H.1 and Operating Unit Group 10, Chapter 4 of this Permit, and Operating Unit Group 10,
Appendices 9.1 through 9.15 and 9.17 of this Permit, as approved pursuant to Permit Conditions I11.10.H.5.a.
through d., and II1.10.H.5.f. [Sections II1.10.H.1.a.i, I11.10.H.1.a.ii, I11.10.1.a.i, I11.10.1.a.ii, Table III.10.H.A, Chp.
4E, Table 4E-2, DWP]
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Table 3-24 Selective Catalytic Oxidizer Construction

Component Number/Location Description Material

LVP-SCO-00001/ L-0304F (on LVP-SKID-00002) | Thermal Catalytic Oxidizer Stainless Steel

Basis Discussion: Important containment features are delineated and described in these appendices with some
specifics covered by construction requirements identified in this document.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a review of the design documentation
construction purchasing, and receipt inspection
documentation to verify conformance to the permitted
R/I ENV design. Perform walkdown as necessary to complete

e ctallation is i 51. .]5] tod-desien.

3.11.9.2 Handling and Installation Procedures

Requirement: The Permittees must ensure that proper handling procedures are adhered to in order to prevent
damage to the LVP selective catalytic oxidizer during installation. Prior to covering, enclosing, or placing the
new LVP selective catalytic oxidizer in use, an independent, qualified, installation inspector or an independent,
qualified, registered professional engineer, either of whom is trained and experienced in the proper installation of
similar systems or components, must inspect the system for the presence of any of the following items:

Weld breaks.

Punctures.

Scrapes of protective coatings.

Cracks.

Corrosion.

Other structural damage or inadequate construction/installation.

All discrepancies must be remedied before the LAW Vitrification System is covered, enclosed, or placed in use
[WAC 173-303-640(3)(c), in accordance with WAC 173-303-680(2) and (3)]. [Section III.10.H.1.a.iv,
11.10.1.1.a.iv, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit conditions III1.10.H.1.a.iv and 1I1.10.1.1.a.iv.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed independent qualified inspector
R/1 ENV | installation packages. Perform walkdown as necessary

to complete verification.
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3.11.9.3 Test for Tightness

Requirement: The Permittees must test for tightness the LVP selective catalytic oxidizer, prior to being covered,
enclosed, or placed into use. If the LVP selective catalytic oxidizer isare found not to be tight, all repairs
necessary to remedy the leak(s) in the system must be performed prior to the LAW Vitrification System being
covered, enclosed, or placed in use [WAC 173-303-640(3)(e), in accordance with WAC 173-303-680(2) and (3)].
[Section 111.10.H.1.a.vi, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.H.1.a.vi.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed installation packages documentation
R/ ENV | to ensure the tightness testing was completed. Perform

walkdown as necessary to complete verification.

3.11.9.4 Support and Protection

Requirement: The Permittees must ensure the LVP selective catalytic oxidizer isare supported and protected
against physical damage and excessive stress due to settlement, vibration, expansion, or contraction [WAC 173-
303-640(3)(f), in accordance with WAC 173-303-680(2) and (3)]. [Section III.10.H.1.a.vii, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition II1.10.H.1.a.vii.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed installation packages and
nonconformance reports and construction deficiency
reports to confirm the plant was constructed in

R ENV accordance with the approved designs, plans and
specifications. Perform walkdown as necessary to
complete verification.

3.11.9.5 CorrosionProtectionDeleted
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3.11.9.6 Monitors and Instrumentation

Requirement: All process monitors/instruments, as specified in Permit Table I11.10.H.F (Table 3-25), as
approved/modified pursuant to Permit Condition II1.10.H.5, will be equipped with operational alarms to warn of
deviation, or imminent deviation from the limits specified in Permit Table III.10.H.F. [Sections III.10.H.1.a.xiii,
II1.10.1.1.a.vii, Table II11.10.H.F, DWP]

Table 3-25 LAW Vitrification System Waste Feed Cutoff Parameters (RESERVED)

Sub-system Instrument Tag Parameter
Designation Number Description
RESERVED RESERVED RESERVED

Basis Discussion: None.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed purchasing, installation and
inspection documentation to verify instrumentation.
Perform walkdown as necessary to complete
verilicaton Review-completed-installation-packages—to
requrement:

R/I ENV

3.11.9.7 Prevention of Escaping Emissions

Requirement: The LVP selective catalytic oxidizer is constructed with features that prevent escape of vapors,
fumes, or other emissions into the air [WAC 173-303-806(4)(1)(i)(B) and WAC 173-303-640(5)(e), in accordance
with WAC 173-303-680]. [Section II1.10.H.1.a.xxix, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
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These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I1I.10.H.1.a.xxix.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. | Verif.

Method By Plan Notes/Comments
Review as-built P&IDs to verify the system has a vapor
R/ ENV collection system and has been constructed according

to the design. Perform walkdown as necessary to
complete verification.

3.11.10 LVP Selective Catalytic Reduction Unit
3.11.10.1 LVP Selective Catalytic Reduction Unit Construction

Requirement: The Permittees will construct the LVP selective catalytic reduction unit listed in Permit Tables
III1.10.H.A and B. (see Table 3-26), as approved/modified pursuant to Permit Condition III.10.H.5, as specified in
Permit Condition II1.10.H.1 and Operating Unit Group 10, Chapter 4 of this Permit, and Operating Unit Group 10,
Appendices 9.1 through 9.15 and 9.17 of this Permit, as approved pursuant to Permit Conditions I11.10.H.5.a.
through d., and II1.10.H.5.f. [Sections I11.10.H.1.a.i, [I1.10.H.1.a.ii, I11.10.1.a.i, I11.10.1.a.ii, Table I11.10.H.A, Chp.
4E, Table 4E-2, DWP]

Table 3-26 Selective Catalytic Reduction Unit Construction
Component Number/Location Description Material
LVP-SCR-00001/L-0304F (on LVP-SKID-00002) | NOx Selective Catalytic Reduction Unit | Stainless Steel

LVP-HTR-00002/L-0304F (on LVP-SKID-00002) | Catalytic Oxidizer Electric Heater Stainless Steel
LVP-HX-00001/L-0304F (on LVP-SKID-00002) | Catalytic Oxidizer Heat Recovery Unit Stainless Steel

Basis Discussion: Important containment features are delineated and described in these appendices with some
specifics covered by construction requirements identified in this document.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a review of the design documentation
construction purchasing, and receipt inspection
documentation to verify conformance to the permitted
R/I ENV design. Perform walkdown as necessary to complete
verificationPerformapermittedfactity document

. Hation s 31. .]5] - od desion.

3.11.10.2 Handling and Installation Procedures

Requirement: The Permittees must ensure that proper handling procedures are adhered to in order to prevent
damage to the LVP selective catalytic reduction unit during installation. Prior to covering, enclosing, or placing
the new LVP selective catalytic reduction unit use, an independent, qualified, installation inspector or an
independent, qualified, registered professional engineer, either of whom is trained and experienced in the proper
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installation of similar systems or components, must inspect the system for the presence of any of the following
items:

Weld breaks.

Punctures.

Scrapes of protective coatings.

Cracks.

Corrosion.

Other structural damage or inadequate construction/installation.

All discrepancies must be remedied before the LAW Vitrification System is covered, enclosed, or placed in use
[WAC 173-303-640(3)(c), in accordance with WAC 173-303-680(2) and (3)]. [Section II1I.10.H.1.a.iv,
11.10.1.1.a.iv, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit conditions II11.10.H.1.a.iv and I11.10.1.1.a.iv.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed independent qualified inspector
R/1 ENV | installation packages. Perform walkdown as necessary

to complete verification.

3.11.10.3 Test for Tightness

Requirement: The Permittees must test for tightness the LVP selective catalytic reduction unit, prior to being
covered, enclosed, or placed into use. If the LVP selective catalytic reduction unit are found not to be tight, all
repairs necessary to remedy the leak(s) in the system must be performed prior to the LAW Vitrification System
being covered, enclosed, or placed in use [WAC 173-303-640(3)(e), in accordance with WAC 173-303-680(2)
and (3)]. [Section II1.10.H.1.a.vi, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition II1.10.H.1.a.vi.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed installation packages documentation
R/ ENV | to ensure the tightness testing was completed. Perform

walkdown as necessary to complete verification.
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3.11.10.4 Support and Protection

Requirement: The Permittees must ensure the LVP selective catalytic reduction unit are supported and protected
against physical damage and excessive stress due to settlement, vibration, expansion, or contraction [WAC 173-
303-640(3)(f), in accordance with WAC 173-303-680(2) and (3)]. [Section III.10.H.1.a.vii, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.H.1.a.vii.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed installation packages and
nonconformance reports and construction deficiency
reports to confirm the plant was constructed in
R/I ENV . .
= accordance with the approved designs, plans and
specifications. Perform walkdown as necessary to
complete verification.

3.11.10.5 CorrosionProtectionDeleted
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3.11.10.6 Monitors and Instrumentation

Requirement: All process monitors/instruments, as specified in Permit Table I11.10.H.F (Table 3-27), as
approved/modified pursuant to Permit Condition III1.10.H.5, will be equipped with operational alarms to warn of
deviation, or imminent deviation from the limits specified in Permit Table III.10.H.F. [Sections III.10.H.1.a.xiii,

111.10.1.1.a.vii, Table III.10.H.F, DWP]

Table 3-27 LAW Vitrification System Waste Feed Cutoff Parameters (RESERVED)

Sub-system Instrument Tag Parameter
Designation Number Description
RESERVED RESERVED RESERVED

Basis Discussion: None.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed purchasing, installation and
inspection documentation to verify instrumentation.
Perform walkdown as necessary to complete
 Reviewcompletedinstatliton-packagesto
requirement.

R/I ENV

3.11.10.7 Prevention of Escaping Emissions

Requirement: The LVP selective catalytic reduction is constructed with features that prevent escape of vapors,
fumes, or other emissions into the air [WAC 173-303-806(4)(i)(i)(B) and WAC 173-303-640(5)(e), in accordance
with WAC 173-303-680]. [Section I11.10.H.1.a.xxix, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I1I1.10.H.1.a.xxix.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review as-built P&IDs to verify the system has a vapor
R/ ENY | collection system and has been constructed according

to the design. Perform walkdown as necessary to
complete verification.
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3.11.11 LOP/LVP Vessels
3.11.11.1 LAW Melter 1 LOP SBS Condensate Vessel (LOP-VSL-00001)
3.11.11.1.1 Vessels Handling and Installation Procedures

Requirement: The installation of the LOP-VSL-00001 shall be performed with proper handling procedures to
prevent damage to the system during installation. Prior to covering, enclosing, or placing the LOP-VSL-00001
system or component, an independent, qualified installation inspector or an independent, qualified, registered
professional engineer, either of whom is trained and experience in the proper installation of tank systems or
components, must inspect the system as specified in WAC 173-303-640 (3)(c), WAC 173-303-640 (3)(h):

e Specify and document the handling or installation procedures to protect the integrity of the tank system. The
procedures should prevent or detect the following defects:
0 weld breaks (WAC 173-303-640 (3)(c)(i))
punctures (WAC 173-303-640 (3)(c)(ii))
scrapes of protective coatings (WAC 173-303-640 (3)(c)(iii))
cracks (WAC 173-303-640 (3)(c)(iv))
corrosion (WAC 173-303-640 (3)(c)(v))
other structural damage or inadequate construction or installation (WAC 173-303-640(3)(c)(vi))

O O O o o

e Specify and document the remedies for any handling or installation procedure discrepancies identified before
the tank system is covered, enclosed, or placed in use. (WAC 173-303-640(3)(c))

[Section II1.10.E.3.a, Chp. 4.0, Section 4.2.5, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III.10.E.3.a (WAC 173-303-640(3)(c), WAC 173-303-640(3)(h)).

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed independent qualified inspector
R/I ENV | installation packages. Perform walkdown as necessary

to complete verification.

3.11.11.1.2  Vessel System Installation Inspection

Requirement: The independent tank system installation inspection and subsequent written statements will be
certified pursuant to Permit Condition I1I.10.E.1.d., comply with all requirements of WAC 173-303-640(3)(h) and
will consider, but not be limited to, the following tank system installation documentation:

e Field installation report with date of installation;

e Approved welding procedures;

e  Welder qualifications and certification;

e Hydro-test reports, as applicable, in accordance with the American Society of Mechanical Engineers Boiler
and Pressure Vessel Code, Section VIII, Division 1, American Petroleum Institute (API) Standard 620, or
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Standard 650 as applicable;
o Tester credentials;
e Field inspector credentials;
¢ Field inspector reports;
o Field waiver reports; and
e Non-compliance reports and corrective action (including field waiver reports) and repair reports.

[Section I11.10.E.3.g, DWP]
Basis Discussion: None.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed installation packages for compliance
R/I ENV | documentation. Perform walkdown as necessary to

complete verification.

3.11.11.1.3 Vapor Collection System

Requirement: The LOP-VSL-00001 tank system is constructed with features that prevent escape of vapors,
fumes, or other emissions into the air. [Section I11.10.E.9.c.xii, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.E.9.c.xii (WAC 173-303-640(5)(e)).

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
Review tank system as-built P&IDs to verify the
R/ ENV | system has a vapor collection system and has been
- constructed according to the design. Perform
walkdown as necessary to complete verification.

3.11.11.1.4 Vessel Construction
Requirement: The LOP-VSL-00001 construction and location shall be in accordance with the locations
dimensions, capacities, material and appurtenances as shown the DWP permitted design as shown in Table 3-28.

[Chp. 04, Table 4E-1, DWP]

Table 3-28 LAW Melter 1 SBS Condensate Vessel

Approximate Dimensions
Vessel . .. . Total Volume Inside Diameter x Height or Length in
Number/Location Description Material (US Gallons) feed and inches (tangent line/tangent line)
LOP-VSL-00001/ | Law Melter 1 SBS Hastelloy 9,056 12 ftx 8 ft 2 in.
L-0124 Condensate Vessel
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Basis Discussion: Locations, dimensions, capacities, material and appurtenances arcis provided in DWP Tables
4E-1.
Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a review of the design documentation,
construction purchasing, and receipt inspection
documentation to verify conformance to the permitted
R/ ENV | design. Perform walkdown as necessary to complete
verilicationPerform-areview-of the-manufacturers-data

3.11.11.1.5 Tightness Testing

Requirement: The Permittees must test for tightness for the LOP-VSL-00001 system prior to these components
being covered, enclosed, or placed into use. If a tank system is found not to be tight, all repairs necessary to
remedy the leak(s) in the system must be performed prior to the tank system being covered, enclosed, or placed in
use. [Section II1.10.E.3.c, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III.10.E.3.c.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed installation packages documentation
R/ ENV | to ensure the tightness testing was completed. Perform

walkdown as necessary to complete verification.

3.11.11.1.6 LOP Melter 1 SBS Condensate Vessel Overflow Prevention Controls
Requirement: The melter 1 SBS condensate vessel shall be constructed with the appropriate instrumentation to
allow for the control and prevention of overflow from the tank or containment systems. See Table 3-29 for the

overflow instruments. [Section II1.10.E.5.d, 111.10.H.1.a.xvii, DWP]

Table 3-29 Melter 1 Condensate Vessel Overflow Prevention Controls

Type of Instrument/Control
Monitoring/Control Parameter Instrument/Control Device Tag
Device Number
Melter 1 SBS Condensate Vessel Level Transmitter LT-1018
LOP-VSL-00001 Level Indicators LI-1018
LI-1018A
Level Relay LY-1018
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Type of Instrument/Control
Monitoring/Control Parameter Instrument/Control Device Tag
Device Number
Level Switch High High LSHH-1018
Level Switch Low Low LSLL-1018
Level Alarm High High LAHH-1018
Level Alarm Low Low LALL-1018

Basis Discussion: Table 3-29 is developed from 24590-LAW-PER-J-03-003, System Logic Description for Low-
Activity Waste Facility — LAW Primary Offgas Process (LOP) System. This requirement is derived from the
Washington Administrative Code (WAC) Dangerous Waste Regulations at WAC Chapter 173-303, specifically
the Tank System regulations in WAC 173-303-640(5)(b). These regulatory requirements have been incorporated
into the Dangerous Waste Permit, WTP- Operating Unit Group 10, WA 7890008967, as permit conditions
II1.10.E.5.d and II1.10.H.1.a.xvii.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed purchasing, installation and
inspection documentation to verify instrumentation.
R/I ENV Perform walkdown as necessary to complete
verification. Review-the Instrument Data-Sheetsfor-the
IS ol i Table3.20.

3.11.11.1.7 CorrosionProtectionDeleted
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3.11.11.1.8 Ancillary Equipment

Requirement: LOP-VSL-00001 ancillary equipment shall be supported and protected against physical damage
and excessive stress due to settlement, vibration, expansion, or contraction [WAC 173-303-640(3)(f)]. [Section
1I1.10.E.3.d, DWP[WA7890008967 WTP ID#324]]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I1I.10.E.3.d.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed installation packages and
nonconformance reports and construction deficiency
reports to confirm the plant was constructed in
accordance with the approved designs, plans and
specifications. Perform walkdown as necessary to
complete verification.

R/I ENV

3.11.11.2 LAW Melter 2 LOP SBS Condensate Vessel (LOP-VSL-00002)
3.11.11.2.1 Vessels Handling and Installation

Requirement: The installation of the LOP-VSL-00002 permitted vessels shall be performed with proper
handling procedures to prevent damage to the system during installation. Prior to covering, enclosing, or placing
the LOP-VSL-00002 system or component, an independent, qualified installation inspector or an independent,
qualified, registered professional engineer, either of whom is trained and experience in the proper installation of
tank systems or components, must inspect the system as specified in WAC 173-303-640 (3)(c), WAC 173-303-
640 (3)(h)

e Specify and document the handling or installation procedures to protect the integrity of the tank system. The
procedures should prevent or detect the following defects:

0 weld breaks (WAC 173-303-640 (3)(c)(i))

punctures (WAC 173-303-640 (3)(c)(ii))

scrapes of protective coatings (WAC 173-303-640 (3)(c)(iii))
cracks (WAC 173-303-640 (3)(c)(iv))

corrosion (WAC 173-303-640 (3)(c)(v))

O O O O

0 other structural damage or inadequate construction or installation (WAC 173-303-640(3)(c)(vi))

e Specify and document the remedies for any handling or installation procedure discrepancies identified before
the tank system is covered, enclosed, or placed in use. (WAC 173-303-640(3)(c))

[Section III.10.E.3.a, Chp. 4.0, Section 4.2.5, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
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These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III.10.E.3.a (WAC 173-303-640(3)(c), WAC 173-303-640(3)(h)).

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed independent qualified inspector
R/1 ENV | installation packages. Perform walkdown as necessary

to complete verification.

3.11.11.2.2  Vessel System Installation Inspection

Requirement: The independent tank system installation inspection and subsequent written statements will be
certified pursuant to Permit Condition II1.10.E.1.d., comply with all requirements of WAC 173-303-640(3)(h) and
will consider, but not be limited to, the following tank system installation documentation:

¢ Field installation report with date of installation;

e Approved welding procedures;

e Welder qualifications and certification;

e Hydro-test reports, as applicable, in accordance with the American Society of Mechanical Engineers
Boiler and Pressure Vessel Code, Section VIII, Division 1, American Petroleum Institute (API) Standard
620, or Standard 650 as applicable;

e Tester credentials;

e Field inspector credentials;

e Field inspector reports;

e Field waiver reports; and

e Non-compliance reports and corrective action (including field waiver reports) and repair reports.

[Section I11.10.E.3.g, DWP]
Basis Discussion: None.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed installation packages for compliance
R/I ENV | documentation. Perform walkdown as necessary to

complete verification.

3.11.11.2.3 Vapor Collection System

Requirement: The LAW LOP-VSL-00002 tank system is constructed with features that prevent escape of
vapors, fumes, or other emissions into the air. [Section II1.10.E.9.c.xii, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.E.9.c.xii (WAC 173-303-640(5)(e)).
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Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review tank system as-built P&IDs to verify the
R/ ENV | System has a vapor collection system and has been

constructed according to the design._ Perform
walkdown as necessary to complete verification.

3.11.11.2.4 Vessel Construction

Requirement: The LOP-VSL-00002 construction and location shall be in accordance with the locations
dimensions, capacities, material and appurtenances as shown the DWP permitted design as shown in Table 3-30.
[Chp. 04, Table 4E-1, DWP]

Table 3-30 LAW Melter 2 SBS Condensate Vessel

Approximate Dimensions
Inside Diameter x Height or Length in
Vessel . .. . Total Volume feed and inches (tangent line/tangent
Number/Location Description Material (US Gallons) line)
LOP-VSL-00002 LAW Melter 2 SBS Hastelloy 9,056 12 ftx 8 ft 2 in.
L-0124 Condensate Vessel

Basis Discussion: Locations, dimensions, capacities, material and appurtenances areis provided in DWP Tables
4E-1.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a review of the design documentation,
construction purchasing, and receipt inspection
documentation to verify conformance to the permitted
R/I ENV | design. Perform walkdown as necessary to complete
~ Performareview of the manufacturcrs-data

3.11.11.2.5 Tightness Testing

Requirement: The Permittees must test for tightness for the LOP-VSL-00002 system prior to these components
being covered, enclosed, or placed into use. If a tank system is found not to be tight, all repairs necessary to
remedy the leak(s) in the system must be performed prior to the tank system being covered, enclosed, or placed in
use. [Section II1.10.E.3.c, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III.10.E.3.c.
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Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed installation packages documentation
R/ ENV | to ensure the tightness testing was completed. Perform

walkdown as necessary to complete verification.

3.11.11.2.6 Melter 2 SBS Condensate Overflow Prevention Controls
Requirement: The melter 2 SBS condensate vessel shall be constructed with the appropriate instrumentation to
allow for the control and prevention of overflow from the tank or containment systems. See Table 3-31 for the

overflow instruments. [Sections I11.10.E.9.e.iv, II1.10.H.1.a.xvii, DWP[WA7890008967 WTP ID#358 ]

Table 3-31 Melter 2 SBS Condensate Vessel Prevention Controls

Type of Instrument/ Instrument/Control
Monitoring/Control Parameter Control Device Device Tag Number
Melter 2 SBS Condensate Vessel | Level Transmitter LT-2018
LOP-VSL-00002 Level Indicators LI-2018
LI-2018A

Level Relay LY-2018

Level Switch High High LSHH-2018

Level Switch Low Low LSLL-2018

Level Alarm High High LAHH-2018

Level Alarm Low Low LALL-2018

Basis Discussion: Table 3-29 is developed from 24590-LAW-PER-J-03-003, System Logic Description for Low-
Activity Waste Facility — LAW Primary Offgas Process (LOP) System. This requirement is derived from the
Washington Administrative Code (WAC) Dangerous Waste Regulations at WAC Chapter 173-303, specifically
the Tank System regulations in WAC 173-303-640(5)(b). These regulatory requirements have been incorporated
into the Dangerous Waste Permit, WTP- Operating Unit Group 10, WA 7890008967, as permit conditions
II1.10.E.9.e.iv and I11.10.H.1.a.xvii.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed purchasing, installation and
inspection documentation to verify instrumentation.
R/1 ENV Perform walkdown as necessary to complete

verification Review-the Instrument Data-Sheetsfor the

3.11.11.2.7 CorrosionProtectionDeleted
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3.11.11.2.8 Ancillary Equipment

Requirement: LOP-VSL-00002 ancillary equipment shall be supported and protected against physical damage
and excessive stress due to settlement, vibration, expansion, or contraction. (WAC 173-303-640(3)(f)). [Section
1I1.10.E.3.d, DWP[WA7890008967 WTP ID#324]]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I1I.10.E.3.d.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed installation packages and
nonconformance reports and construction deficiency
reports to confirm the plant was constructed in
accordance with the approved designs, plans and
specifications. Perform walkdown as necessary to
complete verification.

R/I ENV

3.11.11.3 LVP Caustic Collection Tank (LVP-TK-00001)
3.11.11.3.1 Vessel System Installation Inspection
Requirement: The installation of the LVP-TK-00001 shall be performed with proper handling procedures to

prevent damage to the system during installation. Prior to covering, enclosing, or placing the LVP tank system or
component, an independent, qualified installation inspector or an independent, qualified, registered professional
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engineer, either of whom is trained and experience in the proper installation of tank systems or components, must
inspect the system as specified in WAC 173-303-640 (3)(c), WAC 173-303-640 (3)(h)

e Specify and document the handling or installation procedures to protect the integrity of the tank system. The
procedures should prevent or detect the following defects:

0 weld breaks (WAC 173-303-640 (3)(c)(1))

0 punctures (WAC 173-303-640 (3)(c)(ii))

0 scrapes of protective coatings (WAC 173-303-640 (3)(c)(iii))
0 cracks (WAC 173-303-640 (3)(c)(iv))

0 corrosion (WAC 173-303-640 (3)(c)(V))

0 other structural damage or inadequate construction or installation (WAC 173-303-640(3)(c)(vi))

e Specify and document the remedies for any handling or installation procedure discrepancies identified before
the tank system is covered, enclosed, or placed in use. (WAC 173-303-640(3)(c))

[Section II1.10.E.3.a, Chp. 4.0, Section 4.2.5, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.E.3.a (WAC 173-303-640(3)(c), WAC 173-303-640(3)(h)).

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed independent qualified inspector
R/1 ENV | installation packages. Perform walkdown as necessary

to complete verification.

3.11.11.3.2 System Installation

Requirement: The independent tank system installation inspection and subsequent written statements will be
certified pursuant to Permit Condition II1.10.E.1.d., comply with all requirements of WAC 173-303-640(3)(h) and
will consider, but not be limited to, the following tank system installation documentation:

¢ Field installation report with date of installation;

e Approved welding procedures;

e Welder qualifications and certification;

e Hydro-test reports, as applicable, in accordance with the American Society of Mechanical Engineers Boiler
and Pressure Vessel Code, Section VIII, Division 1, American Petroleum Institute (API) Standard 620, or
Standard 650 as applicable;

e Tester credentials;

e Field inspector credentials;

e Field inspector reports;

e Field waiver reports; and

e Non-compliance reports and corrective action (including field waiver reports) and repair reports.

[Section I11.10.E.3.g, DWP]
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Basis Discussion: None.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed installation packages for compliance
R/I ENV | documentation. Perform walkdown as necessary to

complete verification.

3.11.11.3.3 Vapor Collection System

Requirement: The LVP-TK-00001 tank system is constructed with features that prevent escape of vapors, fumes,
or other emissions into the air. [Section II1.10.E.9.c.xii, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.E.9.c.xii (WAC 173-303-640(5)(e)).

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
Review tank system as-built P&IDs to verify the
R/ ENV | system has a vapor collection system and has been
- constructed according to the design. Perform
walkdown as necessary to complete verification.

3.11.11.3.4 Vessel Construction
Requirement: The LVP-TK-00001 construction and location shall be in accordance with the locations
dimensions, capacities, material and appurtenances as shown the DWP permitted design as shown in Table 3-32.

[Chp. 04, Table 4E-1, DWP]

Table 3-32 LAW Casutic Collection Tank

Approximate Dimensions
Inside Di Height or Length
Vsl Total Votume | "™ P o
Number/Location Description Material (US Gallons) (tangent line/tangent line)
LVP-TK-00001/ LAW Caustic Collection | Stainless Steel 14,232 13 ft. (od) x 14 ft. 4 in.
L-0218 Tank

Basis Discussion: Locations, dimensions, capacities, material and appurtenances arcis provided in DWP Tables
4E-1.

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

Perform a review of the design documentation,
construction purchasing, and receipt inspection
documentation to verify conformance to the permitted
R/I ENV | design. Perform walkdown as necessary to complete
- Performareview-of the- manufacturers-data

3.11.11.3.5 Tightness Testing

Requirement: The Permittees must test for tightness for the LVP-TK-00001 system prior to these components
being covered, enclosed, or placed into use. If a tank system is found not to be tight, all repairs necessary to
remedy the leak(s) in the system must be performed prior to the tank system being covered, enclosed, or placed in
use. [Section I11.10.E.3.c, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.E.3.c.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review completed installation packages documentation
R/I ENV | to ensure the tightness testing was completed. Perform

walkdown as necessary to complete verification.

3.11.11.3.6 LVP Caustic Collection Tank Overflow Prevention Controls
Requirement: The LVP caustic collection tank shall be constructed with the appropriate instrumentation to
allow for the control and prevention of overflow from the tank or containment systems. See Table 3-33 for the

overflow instruments. [Sections I11.10.E.9.e.iv, I11.10.H.1.a.xvii, DWP]

Table 3-33 LVP Caustic Collection Tank Overflow Prevention Controls

Monitoring/Control Type of Instrument/ Instrument/Control
Parameter Control Device Device Tag Number
LVP Caustic Collection Level Transmitter LT-0055
Tank LVP-TK-00001 Level Indicators LI-0055
LI-0055D
Level Relay LY-0055D
Level Switch High High LSHH-0055D
Level Switch Low Low LSLL-0055D
Level Alarm High High LAHH-0055D
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Level Alarm Low Low LALL-0055D

Basis Discussion: Table 3-33 is developed from 24590-LAW-PER-J-04-0002, System Logic Description for
Low-Activity Waste Facility — LAW Secondary Offgas Process (LVP) System. This requirement is derived from
the Washington Administrative Code (WAC) Dangerous Waste Regulations at WAC Chapter 173-303,
specifically the Tank System regulations in WAC 173-303-640(5)(b). These regulatory requirements have been
incorporated into the Dangerous Waste Permit, WTP- Operating Unit Group 10, WA 7890008967, as permit
conditions I1I.10.E.9.e.iv and I11.10.H.1.a.xvii.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed purchasing, installation and
inspection documentation to verify instrumentation.
R/1 ENV Perform walkdown as necessary to complete
verification. Review-the-Instrument Data-Sheets for the
: s . ble3.33.

3.11.11.3.7 CoeorrosionProtectionDeleted

3.11.11.3.8 Ancillary Equipment
Requirement: LOP-VSL-00002 ancillary equipment shall be supported and protected against physical damage

and excessive stress due to settlement, vibration, expansion, or contraction. (WAC 173-303-640(3)(f)). [Section
11.10.E.3.d, DWP[WA7890008967 WTP ID#324]]

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 172 Ref: 24590-WTP-3DP-G04B-00093



24590-LAW-3ZN-LOP-00011
Page 53 of 68

24590-LAW-3ZD-LOP-00001, Rev 2
LAW Primary Offgas Process (LOP) and LAW Secondary
Offgas/Vessel Vent Process (LVP) System Design Description

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III.10.E.3.d.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed installation packages and
nonconformance reports and construction deficiency
reports to confirm the plant was constructed in
accordance with the approved designs, plans and
specifications. Perform walkdown as necessary to
complete verification.

R/I ENV

3.11.12 LOP/LVP Vaults, Rooms and Secondary Containment
3.11.12.1 Melter 1 Process Cell (L-0123)
3.11.12.1.1 L-0123 Dimensions

Requirement: The room No. L-0123 dimensions shall be as indicated in 24590-LAW-PER-M-02-002, Flooding
Volume for LAW Facility. [Chp. 4E, Table 4E-3, DWP]

Basis Discussion: The secondary containment for L-0123 is influenced by the geometry and slope of the cell
floor. Additionally, the volume of containment is also influenced by the floor size.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments
Review the as built general arrangement drawings to
R/I ENV verify the dimensions of the cell dimensions. Perform

walkdown as necessary to complete verification.

3.11.12.1.2 Secondary Containment System Integrity

Requirement: The secondary containment for the melter 1 process cell (L-0123), as approved/modified pursuant
to Permit Condition III.10.E.9., are free of cracks or gaps to prevent any migration of dangerous and/or mixed
waste or accumulated liquid out of the system to the soil, ground water, or surface water at any time that waste is
in the tank system [WAC 173-303-320, WAC 173-303-640(4)(b)(i), WAC 173-303-640(4)(e)(1)(C), WAC 173-
303-640(6), and WAC 173-303-806(4)(c)(vii)]. [Section III.10.E.5.g, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition II11.10.E.5.g (WAC 173-303-640(4)(e)(i)(C), WAC 173-303-
640(4)(e)(1)(D), WAC 173-303-320, WAC 173-303-640(4)(b)(1), WAC 173-303-640(4)(e)(1)(C), WAC 173-303-
640(6), and WAC 173-303-806(4)(c)(vii)).
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Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a permitted facility and system inspection of
the tank system to verify construction and installation
is free of cracks or gaps to prevent any migration of
dangerous and/or mixed waste.

I ENV

3.11.12.1.3 Construction of Secondary Containment

Requirement: The Permittees will construct the secondary containment systems for the melter 1 process cell (L-
0123), as approved/modified pursuant to Permit Condition II1.10.E.9, as specified in Operating Unit Group 10,
Appendices 9.2, 9.4 through 9.14, 9.18 of this Permit, as approved pursuant to Permit Conditions III.10.E.9.b.,
I1.10.E.9.c., and II1.10.E.9.d. The secondary containment wall coating height required for this room is 4 ft.
[Section I11.10.E.2.b, DWP]

Basis Discussion: Important containment features are delineated and described in these appendices with some
specifics covered by construction requirements identified in this document.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a review of the design documentation,

construction purchasing, and receipt inspection

documentation to verify conformance to the permitted

design. Perform walkdown as necessary to complete

 Reviewas-built- drawings-of the drawings
l Feation listed-in il . .

R/I ENVG

3.11.12.1.4 Leak Detection

Requirement: The Permittees will install and test all process and leak detection system monitors/instrumentation
as specified in Permit Tables I11.10.H.C and I11.10.H.F, as approved/modified pursuant to Permit Condition
II1.10.H.5, in accordance with Operating Unit Group 10, Appendices 9.1, 9.2, and 9.14 of this Permit, as approved
pursuant to Permit Conditions III1.10.H.5.d.x. and III.10.H.5.f.xvi. [Section III.10.H.1.a.xiv, I11.10.1.1.a.viii,
DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System Regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP — Operating Unit
Group 10, WA 78900089, as permit conditions I11.10.H.1.a.xiv and II1.10.1.1.a.viii.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a review of the design documentation,

R/ ENVG construction purchasing, and receipt inspection

- - documentation to verify conformance to the permitted
design. Perform walkdown as necessary to complete
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Verif. Verif.

Method By Plan Notes/Comments
verification. Review-the Instrument-Data-Sheetsfor the
U gl eria in Table 3.2

3.11.12.1.5 Secondary Containment

Requirement: The Permittees will ensure that the secondary containment systems for the LAW Vitrification
System sub-systems listed in Permit Tables II1.10.H.A and II1.10.H.B, as approved/modified pursuant to Permit
Condition III.10.H.5, are free of cracks or gaps to prevent any migration of dangerous and/or mixed waste or
accumulated liquid out of the system to the soil, groundwater, or surface water at any time during use of the LAW
Vitrification System sub-systems. Any indication that a crack or gap may exist in the containment systems will
be investigated and repaired in accordance with Operating Unit Group 10, Appendix 9.18 of this Permit, as
approved pursuant to Permit Condition II1.10.H.5.e.v [WAC 173-303-640(4)(b)(i), WAC 173-303—
640(4)(e)(1)(C), and WAC 173-303-640(6), in accordance with WAC 173-303-680(2) and (3), WAC 173-303-
806(4)(1)(1)(B), and WAC 173-303-320]. [Section III.10.H.1.a.xx, I1[.10.1.1.a.xiv, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit conditions I11.10.H.1.a.xx and II1.10.1.1.a.xiv.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a permitted facility and system inspection of
the tank system to verify construction and installation
is free of cracks or gaps to prevent any migration of
dangerous and/or mixed waste.

I ENV

3.11.12.1.6 Impermeable Coating

Requirement: An impermeable coating, as specified in Operating Unit Group 10, Appendices 9.4, 9.5, 9.7, 9.9,
9.11, and 9.12 of this Permit, as approved pursuant to Permit Condition I1I.10.H.5.b.v. will be maintained for all
concrete containment systems and concrete portions of containment systems for each LAW Vitrification System
sub-systems listed in Permit Tables II1.10.H.A and I11.10.H.B, as approved/modified pursuant to Permit Condition
II1.10.H.5 (concrete containment systems that do not have a liner, pursuant to WAC 173-303-640(4)(e)(i), in
accordance with WAC 173-303-680(2), and have construction joints, will meet the requirements of WAC 173-
303-640(4)(e)(ii)(C), in accordance with WAC 173-303-680(2). The coating will prevent migration of any
dangerous and mixed waste into the concrete. All coatings will meet the following performance standards:

o The coating must seal the containment surface such that no cracks, seams, or other avenues through which
liquid could migrate are present;

e The coating must be of adequate thickness and strength to withstand the normal operation of equipment and
personnel within the given area such that degradation or physical damage to the coating or lining can be
identified and remedied before dangerous and mixed waste could migrate from the system; and

e The coating must be compatible with the dangerous and mixed waste, treatment reagents, or other materials
managed in the containment system [WAC 173-303-640(4)(e)(ii)(D), in accordance with WAC 173-303-
680(2) and (3), and WAC 173-303-806(4)(1)(1)(A)].

[Section 111.10.1.1.a.xvi, DWP]
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Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.1.1.a.xvi.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the construction documentation to verify the
R/I C€ONENYV | impermeable coating have been installed. Perform
walkdown as necessary to complete verification.

" BNV Perform ape““'ﬁ?d facility and systeminspection of
tank sy Stle. Ariove *]*‘5] constr H.e“el" and “fsmua“e“ "

3.11.12.2 Melter 2 Process Cell (1L-0124)
3.11.12.2.1 L-0124 Dimensions

Requirement: The room No. L-0124 dimensions shall be as indicated in 24590-LAW-PER-M-02-002, Flooding
Volume for LAW Facility. [Chp. 4E, Table 4E-3, DWP]

Basis Discussion: The secondary containment for L-0124 is influenced by the geometry and slope of the cell
floor. Additionally, the volume of containment is also influenced by the floor size.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments
Review the as built general arrangement drawings to
R/I ENV verify the dimensions of the cell dimensions._Perform

walkdown as necessary to complete verification.

3.11.12.2.2 Secondary Containment System Integrity

Requirement: The secondary containment for the melter 2 process cell (L-0124), as approved/modified pursuant
to Permit Condition III.10.E.9., are free of cracks or gaps to prevent any migration of dangerous and/or mixed
waste or accumulated liquid out of the system to the soil, ground water, or surface water at any time that waste is
in the tank system [WAC 173-303-320, WAC 173-303-640(4)(b)(i), WAC 173-303-640(4)(e)(1)(C), WAC 173-
303-640(6), and WAC 173-303-806(4)(c)(vii)]. [Section III.10.E.5.g, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III.10.E.5.g (WAC 173-303-640(4)(e)(i)(C), WAC 173-303-
640(4)(e)(1)(D), WAC 173-303-320, WAC 173-303-640(4)(b)(1), WAC 173-303-640(4)(e)(1)(C), WAC 173-303-
640(6), and WAC 173-303-806(4)(c)(vii)).
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Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a permitted facility and system inspection of
the tank system to verify construction and installation
is free of cracks or gaps to prevent any migration of
dangerous and/or mixed waste.

I ENV

3.11.12.2.3 Construction of Secondary Containment

Requirement: The Permittees will construct the secondary containment systems for the melter 2 process cell (L-
0124), as approved/modified pursuant to Permit Condition II1.10.E.9, as specified in Operating Unit Group 10,
Appendices 9.2, 9.4 through 9.14, 9.18 of this Permit, as approved pursuant to Permit Conditions III.10.E.9.b.,
I1.10.E.9.c., and II1.10.E.9.d. The secondary containment wall coating height required for this room is 4 ft.
[Section II1.10.E.2b, DWP]

Basis Discussion: Important containment features are delineated and described in these appendices with some
specifics covered by construction requirements identified in this document.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a review of the design documentation,

construction purchasing, and receipt inspection

documentation to verify conformance to the permitted

design. Perform walkdown as necessary to complete

 Reviewas-built- drawings-of the drawings
l Feation listed-in il . .

R/I ENVG

3.11.12.2.4 Leak Detection

Requirement: The Permittees will install and test all process and leak detection system monitors/instrumentation
as specified in Permit Tables I11.10.H.C and I11.10.H.F, as approved/modified pursuant to Permit Condition
II1.10.H.5, in accordance with Operating Unit Group 10, Appendices 9.1, 9.2, and 9.14 of this Permit, as approved
pursuant to Permit Conditions III1.10.H.5.d.x. and III.10.H.5.f.xvi. [Section III.10.H.1.a.xiv, I11.10.1.1.a.viii,
DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System Regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP — Operating Unit
Group 10, WA 78900089, as permit condition I11.10.H.1.a.xiv.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a review of the design documentation,

R/ ENGV construction purchasing, and receipt inspection

- — | documentation to verify conformance to the permitted
design. Perform walkdown as necessary to complete
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Verif. Verif.
Method By Plan Notes/Comments

verification. Review-the Instrument-Data-Sheetsfor the

3.11.12.2.5 Secondary Containment

Requirement: The Permittees will ensure that the secondary containment systems for the LAW Vitrification
System sub-systems listed in Permit Tables II1.10.H.A and II1.10.H.B, as approved/modified pursuant to Permit
Condition III.10.H.5, are free of cracks or gaps to prevent any migration of dangerous and/or mixed waste or
accumulated liquid out of the system to the soil, groundwater, or surface water at any time during use of the LAW
Vitrification System sub-systems. Any indication that a crack or gap may exist in the containment systems will
be investigated and repaired in accordance with Operating Unit Group 10, Appendix 9.18 of this Permit, as
approved pursuant to Permit Condition II1.10.H.5.e.v [WAC 173-303-640(4)(b)(i), WAC 173-303—
640(4)(e)(1)(C), and WAC 173-303-640(6), in accordance with WAC 173-303-680(2) and (3), WAC 173-303-
806(4)(1)(1)(B), and WAC 173-303-320]. [Section III.10.H.1.a.xx, I1[.10.1.1.a.xiv, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit conditions I11.10.H.1.a.xx and II1.10.1.1.a.xiv.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a permitted facility and system inspection of
the tank system to verify construction and installation
is free of cracks or gaps to prevent any migration of
dangerous and/or mixed waste.

I ENV

3.11.12.2.6 Impermeable Coating

Requirement: An impermeable coating, as specified in Operating Unit Group 10, Appendices 9.4, 9.5, 9.7, 9.9,
9.11, and 9.12 of this Permit, as approved pursuant to Permit Condition I1I.10.H.5.b.v. will be maintained for all
concrete containment systems and concrete portions of containment systems for each LAW Vitrification System
sub-systems listed in Permit Tables II1.10.H.A and I11.10.H.B, as approved/modified pursuant to Permit Condition
II1.10.H.5 (concrete containment systems that do not have a liner, pursuant to WAC 173-303-640(4)(e)(i), in
accordance with WAC 173-303-680(2), and have construction joints, will meet the requirements of WAC 173-
303-640(4)(e)(ii)(C), in accordance with WAC 173-303-680(2). The coating will prevent migration of any
dangerous and mixed waste into the concrete. All coatings will meet the following performance standards:

o The coating must seal the containment surface such that no cracks, seams, or other avenues through which
liquid could migrate are present;

e The coating must be of adequate thickness and strength to withstand the normal operation of equipment and
personnel within the given area such that degradation or physical damage to the coating or lining can be
identified and remedied before dangerous and mixed waste could migrate from the system; and

e The coating must be compatible with the dangerous and mixed waste, treatment reagents, or other materials
managed in the containment system [WAC 173-303-640(4)(e)(ii)(D), in accordance with WAC 173-303-
680(2) and (3), and WAC 173-303-806(4)(1)(1)(A)].

[Section 111.10.1.1.a.xvi, DWP]

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 178 Ref: 24590-WTP-3DP-G04B-00093



24590-LAW-3ZN-LOP-00011
Page 59 of 68
24590-LAW-3ZD-LOP-00001, Rev 2
LAW Primary Offgas Process (LOP) and LAW Secondary
Offgas/Vessel Vent Process (LVP) System Design Description

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.1.1.a.xvi.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the construction documentation to verify the
R/I C€ONENYV | impermeable coating have been installed. Perform
walkdown as necessary to complete verification.

" BNV Perform ape““'ﬁ?d facility and systeminspection of
tank sy Stle. Ariove *]*‘5] constr H.e“el" and “fsmua“e“ "

3.11.12.3 Caustic Scrubber Blowdown Collection Berm (L-0218)
3.11.12.3.1 L-0218 Berm Dimensions

Requirement: The caustic scrubber blowdown collection berm in room No. L-0218 dimensions shall be as
indicated in 24590-LAW-PER-M-02-002, Flooding Volume for LAW Facility. [Chp. 4E, Table 4E-3, DWP]

Basis Discussion: The secondary containment for L-0218 berm is influenced by the geometry and slope of the
cell floor. Additionally, the volume of containment is also influenced by the floor size.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments
Review the as built general arrangement drawings to
R/I ENV verify the dimensions of the cell dimensions._Perform

walkdown as necessary to complete verification.

3.11.12.3.2 Secondary Containment System Integrity

Requirement: The secondary containment for the caustic scrubber system, as approved/modified pursuant to
Permit Condition I11.10.E.9., are free of cracks or gaps to prevent any migration of dangerous and/or mixed waste
or accumulated liquid out of the system to the soil, ground water, or surface water at any time that waste is in the
tank system [WAC 173-303-320, WAC 173-303-640(4)(b)(i), WAC 173-303-640(4)(e)(i1)(C), WAC 173-303-
640(6), and WAC 173-303-806(4)(c)(vii)]. [Section II1I.10.E.5.g, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III.10.E.5.g (WAC 173-303-640(4)(e)(i)(C), WAC 173-303-
640(4)(e)(1)(D), WAC 173-303-320, WAC 173-303-640(4)(b)(1), WAC 173-303-640(4)(e)(1)(C), WAC 173-303-
640(6), and WAC 173-303-806(4)(c)(vii)).
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Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a permitted facility and system inspection of
the tank system to verify construction and installation
is free of cracks or gaps to prevent any migration of
dangerous and/or mixed waste.

I ENV

3.11.12.3.3 Construction of Secondary Containment

Requirement: The Permittees will construct the secondary containment systems for the caustic scrubber system
(L-0218 berm), as approved/modified pursuant to Permit Condition III.10.E.9., as specified in Operating Unit
Group 10, Appendices 9.2, 9.4 through 9.14, 9.18 of this Permit, as approved pursuant to Permit Conditions
I1.10.E.9.b., II.10.E.9.c., and I1.10.E.9.d. [Section III.10.E.2b, DWP]

Basis Discussion: Important containment features are delineated and described in these appendices with some
specifics covered by construction requirements identified in this document.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a review of the design documentation

construction purchasing, and receipt inspection

documentation to verify conformance to the permitted

design. Perform walkdown as necessary to complete

verification Review-as-built-drawings-of the-drawings
| Feation listed in tl . .

R/I ENGV

3.11.12.3.4 Leak Detection

Requirement: The Permittees will install and test all process and leak detection system monitors/instrumentation
as specified in Permit Tables I11.10.H.C and I11.10.H.F, as approved/modified pursuant to Permit Condition
II1.10.H.5, in accordance with Operating Unit Group 10, Appendices 9.1, 9.2, and 9.14 of this Permit, as approved
pursuant to Permit Conditions III1.10.H.5.d.x. and III.10.H.5.f.xvi. [Section III.10.H.1.a.xiv, [11.10.1.1.a.viii,
DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System Regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP — Operating Unit
Group 10, WA 78900089, as permit conditions I11.10.H.1.a.xiv and II1.10.1.1.a.viii.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a review of the design documentation,

R/I ENGV construction purchasing, and receipt inspection

- — | documentation to verify conformance to the permitted
design. Perform walkdown as necessary to complete
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Verif. Verif.
Method By Plan Notes/Comments

verification. Review-the Instrument-Data-Sheetsfor the

3.11.12.3.5 Secondary Containment

Requirement: The Permittees will ensure that the secondary containment systems for the LAW Vitrification
System sub-systems listed in Permit Tables II1.10.H.A and II1.10.H.B, as approved/modified pursuant to Permit
Condition III.10.H.5, are free of cracks or gaps to prevent any migration of dangerous and/or mixed waste or
accumulated liquid out of the system to the soil, groundwater, or surface water at any time during use of the LAW
Vitrification System sub-systems. Any indication that a crack or gap may exist in the containment systems will
be investigated and repaired in accordance with Operating Unit Group 10, Appendix 9.18 of this Permit, as
approved pursuant to Permit Condition II1.10.H.5.e.v [WAC 173-303-640(4)(b)(i), WAC 173-303—
640(4)(e)(1)(C), and WAC 173-303-640(6), in accordance with WAC 173-303-680(2) and (3), WAC 173-303-
806(4)(1)(1)(B), and WAC 173-303-320]. [Section III.10.H.1.a.xx, I1[.10.1.1.a.xiv, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III.10.H.1.a.xx.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a permitted facility and system inspection of
the tank system to verify construction and installation
is free of cracks or gaps to prevent any migration of
dangerous and/or mixed waste.

I ENV

3.11.12.3.6 Impermeable Coating

Requirement: An impermeable coating, as specified in Operating Unit Group 10, Appendices 9.4, 9.5, 9.7, 9.9,
9.11, and 9.12 of this Permit, as approved pursuant to Permit Condition I1I.10.H.5.b.v. will be maintained for all
concrete containment systems and concrete portions of containment systems for each LAW Vitrification System
sub-systems listed in Permit Tables II1.10.H.A and I11.10.H.B, as approved/modified pursuant to Permit Condition
II1.10.H.5 (concrete containment systems that do not have a liner, pursuant to WAC 173-303-640(4)(e)(i), in
accordance with WAC 173-303-680(2), and have construction joints, will meet the requirements of WAC 173-
303-640(4)(e)(ii)(C), in accordance with WAC 173-303-680(2). The coating will prevent migration of any
dangerous and mixed waste into the concrete. All coatings will meet the following performance standards:

o The coating must seal the containment surface such that no cracks, seams, or other avenues through which
liquid could migrate are present;

e The coating must be of adequate thickness and strength to withstand the normal operation of equipment and
personnel within the given area such that degradation or physical damage to the coating or lining can be
identified and remedied before dangerous and mixed waste could migrate from the system; and

e The coating must be compatible with the dangerous and mixed waste, treatment reagents, or other materials
managed in the containment system [WAC 173-303-640(4)(e)(ii)(D), in accordance with WAC 173-303-
680(2) and (3), and WAC 173-303-806(4)(1)(1)(A)].

[Section 111.10.1.1.a.xvi, DWP]
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Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.1.1.a.xvi.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the construction documentation to verify the
R/I C€ONENYV | impermeable coating have been installed. Perform
walkdown as necessary to complete verification.

" BNV Perform ape““'ﬁ?d facility and systeminspection of
tank sy Stle. Ariove *]*‘5] constr H.e“el" and “fsmua“e“ "

3.11.12.4 Caustic Scrubber Curb Area (L-0304F curbed section only)
3.11.12.4.1 L-0304F Dimensions

Requirement: The caustic scrubber curb area in room No. L-0304F dimensions shall be as indicated in 24590-
LAW-PER-M-02-002, Flooding Volume for LAW Facility. [Chp. 4E, Table 4E-3, DWP]

Basis Discussion: The secondary containment for L-0304 is influenced by the geometry and slope of the cell
floor. Additionally, the volume of containment is also influenced by the floor size.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.

Method By Plan Notes/Comments
Review the as built general arrangement drawings to
R/I ENV verify the dimensions of the cell dimensions._Perform

walkdown as necessary to complete verification.

3.11.12.4.2 Secondary Containment System Integrity

Requirement: The secondary containment for the caustic scrubber system, as approved/modified pursuant to
Permit Condition I11.10.E.9., are free of cracks or gaps to prevent any migration of dangerous and/or mixed waste
or accumulated liquid out of the system to the soil, ground water, or surface water at any time that waste is in the
tank system [WAC 173-303-320, WAC 173-303-640(4)(b)(i), WAC 173-303-640(4)(e)(i1)(C), WAC 173-303-
640(6), and WAC 173-303-806(4)(c)(vii)]. [Section II1I.10.E.5.g, DWP]

Basis DiscussionThis requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III.10.E.5.g (WAC 173-303-640(4)(e)(i)(C), WAC 173-303-
640(4)(e)(1)(D), WAC 173-303-320, WAC 173-303-640(4)(b)(1), WAC 173-303-640(4)(e)(1)(C), WAC 173-303-
640(6), and WAC 173-303-806(4)(c)(vii)).
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Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a permitted facility and system inspection of
the tank system to verify construction and installation
is free of cracks or gaps to prevent any migration of
dangerous and/or mixed waste.

I ENV

3.11.124.3 Construction of Secondary Containment

Requirement: The Permittees will construct the secondary containment systems for the caustic scrubber system
(L-0304F curb), as approved/modified pursuant to Permit Condition III1.10.E.9., as specified in Operating Unit
Group 10, Appendices 9.2, 9.4 through 9.14, 9.18 of this Permit, as approved pursuant to Permit Conditions
I1.10.E.9.b., II1.10.E.9.c., and I11.10.E.9.d. [Section I11.10.E.2.b, DWP]

Basis Discussion: Important containment features are delineated and described in these appendices with some
specifics covered by construction requirements identified in this document.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a review of the design documentation

construction purchasing, and receipt inspection

documentation to verify conformance to the permitted

design. Perform walkdown as necessary to complete

verification Review-as-built-drawings-of the-drawings
| Feation listed in tl . .

R/I ENGV

3.11.12.4.4 Leak Detection

Requirement: The Permittees will install and test all process and leak detection system monitors/instrumentation
as specified in Permit Tables I11.10.H.C and I11.10.H.F, as approved/modified pursuant to Permit Condition
II1.10.H.5, in accordance with Operating Unit Group 10, Appendices 9.1, 9.2, and 9.14 of this Permit, as approved
pursuant to Permit Condition II1.10.H.5.d.x. and III.10.H.5.f.xvi. [Sections III.10.H.1.a.xiv, [11.10.1.1.a.viii,
DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System Regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP — Operating Unit
Group 10, WA 78900089, as permit conditions I11.10.H.1.a.xiv and II1.10.1.1.a.viii.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a review of the design documentation,

R/I ENGV construction purchasing, and receipt inspection

- — | documentation to verify conformance to the permitted
design. Perform walkdown as necessary to complete
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Verif. Verif.
Method By Plan Notes/Comments

verification. Review-the Instrument-Data-Sheetsfor the

3.11.12.4.5 Secondary Containment

Requirement: The Permittees will ensure that the secondary containment systems for the LAW Vitrification
System sub-systems listed in Permit Tables II1.10.H.A and II1.10.H.B, as approved/modified pursuant to Permit
Condition III.10.H.5, are free of cracks or gaps to prevent any migration of dangerous and/or mixed waste or
accumulated liquid out of the system to the soil, groundwater, or surface water at any time during use of the LAW
Vitrification System sub-systems. Any indication that a crack or gap may exist in the containment systems will
be investigated and repaired in accordance with Operating Unit Group 10, Appendix 9.18 of this Permit, as
approved pursuant to Permit Condition II1.10.H.5.e.v [WAC 173-303-640(4)(b)(i), WAC 173-303—
640(4)(e)(1)(C), and WAC 173-303-640(6), in accordance with WAC 173-303-680(2) and (3), WAC 173-303-
806(4)(1)(1)(B), and WAC 173-303-320]. [Section III.10.H.1.a.xx, I1[.10.1.1.a.xiv, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit conditions I11.10.H.1.a.xx and III.10.1.1.a.xiv.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a permitted facility and system inspection of
the tank system to verify construction and installation
is free of cracks or gaps to prevent any migration of
dangerous and/or mixed waste.

I ENV

3.11.12.4.6 Impermeable Coating

Requirement: An impermeable coating, as specified in Operating Unit Group 10, Appendices 9.4, 9.5, 9.7, 9.9,
9.11, and 9.12 of this Permit, as approved pursuant to Permit Condition II1.10.H.5.b.v. will be maintained for all
concrete containment systems and concrete portions of containment systems for each LAW Vitrification System
sub-systems listed in Permit Tables I11.10.H.A and I11.10.H.B, as approved/modified pursuant to Permit Condition
II1.10.H.5 (concrete containment systems that do not have a liner, pursuant to WAC 173-303-640(4)(e)(i), in
accordance with WAC 173-303-680(2), and have construction joints, will meet the requirements of WAC 173-
303-640(4)(e)(ii)(C), in accordance with WAC 173-303-680(2). The coating will prevent migration of any
dangerous and mixed waste into the concrete. All coatings will meet the following performance standards:

e The coating must seal the containment surface such that no cracks, seams, or other avenues through which
liquid could migrate are present;

e The coating must be of adequate thickness and strength to withstand the normal operation of equipment and
personnel within the given area such that degradation or physical damage to the coating or lining can be
identified and remedied before dangerous and mixed waste could migrate from the system; and

e The coating must be compatible with the dangerous and mixed waste, treatment reagents, or other materials
managed in the containment system [WAC 173-303-640(4)(e)(ii)(D), in accordance with WAC 173-303-
680(2) and (3), and WAC 173-303-806(4)(1)(1)(A)].
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[Section I1.10.1.1.a.xvi, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition I11.10.1.1.a.xvi.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review the construction documentation to verify the
R/I CEONENYV | impermeable coating have been installed. Perform
walkdown as necessary to complete verification.

" NV Perform-a-permitied-facility and system-inspection of
tank sy S;e. mriove *]*ff’I consts H.EHBIH laﬁd. *ﬂ_smua&eﬁ '

3.11.12.4.7 Secondary Containment Seal Penetrations (L-0304F)

Requirement: The seal penetrations listed in Table 3-34, for room L-0304F shall be installed to prevent any
migration fe-of wastes or accumulated liquid out offe the system to the soil, groundwater, or suface water at any
time during the use of the tank system. [Sections III.10.E.5.g, I11.10.H.1.a.xx, I1I.10.H.1.a.xiv, I11.10.J.1.a.xx,
Table 111.10.H.G, DWP]

Table 3-34 Seal Penetration for Room L-0304F

Row Room Sequence
Number Number Orientation | Discipline | Number
58 L-0304F F PD 03278
59 L-0304F F PD 03277

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review completed independent qualified inspector
R/1 ENV |installation packages. Perform walkdown as necessary
to complete verification.

3.11.13 LOP Bulges
3.11.13.1 LOP Bulges and Floor Drains Construction

Requirement: The Permittees will construct the LOP bulges listed in Permit Tables I11.10.H.B. (see Table 3-35
and Table 3-36), as approved/modified pursuant to Permit Condition II1.10.H.5, as specified in Permit Condition
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II1.10.H.1 and Operating Unit Group 10, Chapter 4 of this Permit, and Operating Unit Group 10, Appendices 9.1
through 9.15 and 9.17 of this Permit, as approved pursuant to Permit Conditions III.10.H.5.a. through d., and
III.10.H.5.f. [Sections III.10.H.1.a.i, I1I.10.H.1.a.ii, I11.10.1.1.a.i, I11.10.1.1.a.ii, Table I11.10.E.L, Chp. 4E, Tables

4E-3 and 4E-4, DWP]

Table 3-35 LOP Bulge Secondary Containment

Approximate Miscellaneous Volume Largest Minimum
Room/Area Treatment Units or Plant Item in Secondary
Dimensions (LxW | Tanks in Room/Area | Room/Area (US | Containment
Room/Area feet) (Largest Plant Item) Gallons) Height (feet)

LOP-BULGE-00001/L-0202 | Secondary containment for ancillary equipment, no minimum liner height required.
LOP-BULGE-00002/L-0202

Table 3-36 LOP Bulges Sump/Floor Drain Dimensions, Construction and Design Documents

Sump/Leak Detection Box or Floor Sump/Leak Detection Box or floor Drain/Line
Drain/Line I.D.#, Room and Elevation Dimensions (approximate) and Materials of Construction
LOP-FD-00001 Floor Drain/L-0123 2” Dia., 6% Molybdenum
(LOP-BULGE-00001 Drain, El. 3 ft.)
LOP-FD-00002 Floor Drain/L-0124 2” Dia., 6% Molybdenum
(LOP-BULGE-00002 Drain, El. 3)

Basis Discussion: Important containment features are delineated and described in these appendices with some
specifics covered by construction requirements identified in this document.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform a review of the design documentation,
construction purchasing, and receipt inspection
documentation to verify conformance to the permitted
design. Perform walkdown as necessary to complete
verification Review-as-built-drawings-of the-drawings
Petf - odfacil | . . :

1 ENV | DMW U -system-to-verify-construetion-and-installation
e . e tod-desicn.

R/I ENVG

3.11.13.2 Support and Protection

Requirement: The Permittees must ensure the LOP bulges are supported and protected against physical damage
and excessive stress due to settlement, vibration, expansion, or contraction [WAC 173-303-640(3)(f), in
accordance with WAC 173-303-680(2) and (3)]. [Section I1I1.10.H.1.a.vii, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition II1.10.H.1.a.vii.
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Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments
Review completed installation packages and
nonconformance reports and construction deficiency
reports to confirm the plant was constructed in
R/I ENV . .
- accordance with the approved designs, plans and
specifications. Perform walkdown as necessary to
complete verification.

3.11.13.3 Prevention of Escaping Emissions

Requirement: For each LAW Vitrification System sub-system holding dangerous waste which are acutely or
chronically toxic by inhalation, the Permittees will operate the system to prevent escape of vapors, fumes or other
emissions into the air [WAC 173-303-806(4)(1)(1)(B) and WAC 173-303-640(5)(e), in accordance with WAC
173-303-680]. [Section I11.10.H.1.a.xxix, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303, specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition II1.10.H.1.a.xxix.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review as-built P&IDs to verify the system has a vapor
R/ ENV | collection system and has been constructed according

to the design. Perform walkdown as necessary to
complete verification.

3.11.14 LOP/LVP Aboveground Piping

Requirement: Tank system above ground piping shall be constructed of the materials specified in the approved
design. [Sections I11.10.C.10.a, I11.10.C.9.c, II1.10.E.2.a, DWP]

Basis Discussion: The requirement to verify the materials for above ground piping is a direct request for ecology
to certify the materials in use for the piping._ Aboveground piping components include but are not limited to
liquid contacting surfaces of pipe, pumps, valves, and instrumentation.

Verification: Construction/installation verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Review of construction and installation will be
accomplished through the 24590-WTP-GPG-ENG-087,
R ENV | Statistical Sampling Methods of Engineering Quality
Monitoring and Inspection._Perform walkdown as
necessary to complete verification.
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3.11.15 Corrosion Protection for Underground lines

Requirement: The Permittees must provide the type and degree of corrosion protection for underground transfer
lines recommended by an independent corrosion expert, based on the information provided in Operating Unit
Group 10, Appendix 9.9. and 9.11 of this Permit, as approved pursuant to Permit Conditions II1.10.E.9.b.i.,
111.10.E.9.b.iv., III.10.E.9.b.v., II[.10.E.9.c.i., II1.10.E.9.c.iv., I1I.10.E.9.c.v., I11.10.E.9.d.i., II1.10.E.9.d.iv., and
II1.10.E.9.d.v. or other corrosion protection if the Ecology believes other corrosion protection is necessary to
ensure the integrity of the tank system during use of the tank system. The installation of a corrosion protection
system that is field fabricated must be supervised by an independent corrosion expert to ensure proper installation.
[Section III.10.E.3.e, DWP]

Basis Discussion: This requirement is derived from the Washington Administrative Code (WAC) Dangerous
Waste Regulations at WAC Chapter 173-303. specifically the Tank System regulations in WAC 173-303-640.
These regulatory requirements have been incorporated into the Dangerous Waste Permit, WTP- Operating Unit
Group 10, WA 7890008967, as permit condition III.10.E.3.e.

At a minimum, the following underground transfer lines are to be evaluated:

- LVP-ZY-00171-W31A-03
- LVP-ZY-00171-W31A-06

This requirement is not applicable to tank systems with components that are not in contact with soil or water.

Verification: Construction/installation verification is expected to be achieved through the following:
Verif. Verif.

Method By Plan Notes/Comments
Review the independent corrosion engineering
R ENV | report to verify system conformance through

design, procurement, and installation.
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JOB NO. TITLE FOR CHANGE NOTICE

24590 Update LOP SDD to include draft DSACP content, which has been preauthorized for early procurement by the customer

DOCUMENT NUMBER I REV DOCUMENT NUMBER REV

24590-LAW-3ZD-LOP-00001 , 3

PART OF DESIGN CHANGE PACKAGE (DCP)? [ ves No

Justification for no DCP: Use of the DCP process is not required for SDDCNSs.

INCORPORATES AN EIE? [ Yes X No If yes, list EIEs:

JUSTIFICATION FOR CHANGE

These changes identified in this CN support early procurement and corresponding design activities identified per ORP Authorization for early
procurement of systems and components in support of direct feed low-activity waste, CCN 308450.

Supersedes Change Document [ Yes No

REQUIREMENTS REVIEW

Client Approval Required O Yes X No | Interface Resolution Required * O Yes X No

Address any “yes” answers in the description

DESCRIPTION OF CHANGE
The changes are added (underlined) or deleted (strikethreush) as provided in the attachment.

Change content impacts Pilot actuated valves and vacuum breaker/relief seismic, quality and performance details as identified in
sections 3.4.2.19, 3.4.2.20, 3.4.2.21, 3.4.2.26, 3.9.2.7.1.5 and 3.9.2.10.1.5. In addition, added reference to missing LCOs in sections
3.9.2.10.1.3 and 3.9.2.15.2.

ORIGINATOR

ORG/Discipline — Jerid Mauss W D

CHECKER
Dennis Markman @’m %MM //Z%//?

Neal Schertz
Print/Type Name

Validation: C&l
Organization/Area of Responsibility

/ZZZZZQ

Signature v Date

/)22/rg

Validation: Mechanical Systems/HVAC Sarah Barker
Organization/Area of Responsibility Print/Type Name Signature Date
3h
Validation: Nuclear Safety Mike Greaian— W3 ezl M A/ / /ZZ// o
Organization/Area of Responsibility ~ Print/Type Name Signéu% Date 7
Concurrence: NA NA /
Title Print/Type Name Signatu Date
Engineering Manager and Design L
Concurrence: Authority lan Milgate N 112341
Title Print/Type Name Signgture Date '
Approval: Systems Engineering Manager Sarah Barker /
Title Print/Type Name Slgnat Dite 7 : i
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Table 2-1 Functional Analysis and Crosswalk Requirements
Requirement Section
Reference Functional Analysis Description No.
A Safely Treat Melter Offgas to Protect the Public, Environment, and Plant N/A

Personnel from Radionuclide and Chemical Exposure

Ventilate (Draw) Melter Offgas — The LOP system draws gases from the melters, |3.4.1.1, 3.4.2.16, 3.4.2.24,
Al maintains a negative pressure in the melter plenums, equipment, and piping relative | 3.4.2.26, 3.5.2.4, 3.4.2.21
to adjacent areas, and it confines hazardous gases.

3.4.2.19 Safety Classifications

Requirement: The LOP and LVP systems’ SSCs shall be classified as safety significant SSCs in accordance with Table
3-2. [Sections 4.4.3.1.1,4.4.3.6.1,4.43.8.1,4.4.39.1,4.4.3.11.1,4.43.12.1,4.43.13.1,4.4.3.15.1, 443161, 4.4.3.17.1,
44318.1,44319.1,444111,4441.4.1,444.151,444.16.1,444.1.7.1,444.18.1,44.419.1,44.4.1.10.1,
444111.1,4441.12.1,4441.131,444.1.15.1,444.1.16.1,44.41.17.1,444.1.18.1,44.41.19.1,4.4.4.1.20.1,
44.4.121.1,4.44.1.22.1, Appendix A Table A-1, LAW-DSA]

Table 3-2 LOP and LVP Safety Functions
Equipment/ Credited Safety Function Classifi- Reference
Component cation
Description
| call ol - .

3.4.2.19.1  Safety Classifications — Protection Against Excess Vacuum Condition

3.4.2.19.1.1 Protection Against Excess Vacuum Condition [A]

Requirement: [HOLD] The LOP and LVP systems SSCs shall be classified as a safety significant in accordance with the
following table:

Equipment/ Credited Safety Function Classifi- Reference
Component cation
Description -

Vacuum Breaker Mitigates the consequences of a release of radioactive SS Section 4.4.3.16.1,
and chemically hazardous material by ensuring Appendix A Table A-
sufficient makeup air to support exhauster operation 1, LAW-DSA
during high/low header vacuum, and loss of power
conditions.

[Sections 4.4.3.16.1, Appendix A, Table A-1, LAW-DSA]

Basis Discussion: Mitigates the consequences of a release of radioactive and chemically hazardous material by ensuring
sufficient makeup air to support exhauster operation during high/low header vacuum, and loss of power conditions.
Requirement is on HOLD as an alternate SSC has been identified in a DSA change package under development, for which
the customer has authorized early procurement. Refer to CCN 308450.
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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 the correct safety classifications
R ENG B
- = | and safety functions.
3.4.2.19.1.2  Protection Against Excess Vacuum Condition [B]
Requirement: The LOP and LVP systems SSCs shall be classified as a safety significant in accordance
with the following table:
Equipment/ Credited Safety Function Classifi- Reference
Component cation
Description -
Pilot Actuated Control Mitigates the consequences of a release of radioactive SS Section 4.4.3.16.1,
Valves and chemically hazardous material by ensuring Appendix A Table A-
sufficient makeup air to support exhauster operation 1, LAW-DSA with
during high/low header vacuum, and loss of power draft DSACP content
conditions.

[Sections 4.4.3.16.1, Appendix A, Table A-1, LAW-DSA with draft DSACP content]

Basis Discussion: Mitigates the consequences of a release of radioactive and chemically hazardous material by ensuring
sufficient makeup air to support exhauster operation during high/low header vacuum, and loss of power conditions.
Requirement has been identified in a DSA change package under development, for which the customer has authorized
early procurement. Refer to CCN 308450.

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

Verif. Verif.
Method By Plan Notes/Comments
Review design to verify the correct safety classifications
R ENG B
- = | and safety functions.

3.4.2.19.2  Safety Classifications — LVP HEPA Filter Housing Vacuum Relief Valves

Requirement: The LOP and LVP systems SSCs shall be classified as a safety significant in accordance

with the following table:

Equipment/ Credited Safety Function Classifi- Reference
Component cation
Description
LVP HEPA Filter Mitigates the consequences of a release of radioactive SS Section 4.4.3.20.1,
Housing Vacuum and chemically hazardous material by ensuring integrity Appendix A Table A-
Relief Valves of the LVVP HEPA housings is maintained during high 1, LAW-DSA with
vacuum conditions. draft DSACP content

[Sections 4.4.3.20.1, Appendix A, Table A-1, LAW-DSA with draft DSACP content]
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Basis Discussion: Mitigates the consequences of a release of radioactive and chemically hazardous material by ensuring
integrity of the LVVP HEPA housing is maintained during high vacuum conditions. Requirement has been identified in a
DSA change package under development, for which the customer has authorized early procurement. Refer to CCN
308450.

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

Verif. Verif.
Method By Plan Notes/Comments
Review design to verify the correct safety classifications
R ENG :
- = | and safety functions.

3.4.2.20 Seismic Design

Requirement: The LOP and LVP systems shall meet SC-I1I requirements. Based on natural phenomena and confinement
considerations, the offgas system components listed in Table 3-3, shall be designed to meet SC-I1I requirements and
perform their safety function under design basis seismic loads. [Safety Criterion 4.1-3, SRD][Sections 4.4.3.1.3,
4431.4,4438.3,44.384,4439.3,4.4394,443.11.3,4.4.3.11.4,4.43.13.3,4.4.3.13.4, 443163443164,
4.4.3.17.3,4.4.3.17.4,4.43.18.3, 4.4.3.18.4, 4.4.3.19.3, 4.4.3.19.4, Appendix A Table A-1, LAW-DSA]

Table 3-3 LOP and LVP Seismic Equipment

Seismic
Description Category Reference

Appendix-A Table A-L LAW-DSA

3.4.2.20.1  Seismic Design -Protection Against Excess Vacuum Condition

3.4.2.20.1.1 Protection Against Excess Vacuum Condition [A]

Requirement: [HOLD] The LOP and LVP systems shall meet SC-III requirements. Based on natural phenomena and
confinement considerations, the offgas system components listed below shall be designed to meet SC-111 requirements and
perform their safety function under design basis seismic loads:

Seismic
Description Category Reference
Vacuum Breaker SC-IlI Sections 4.4.3.16.3, 4.4.3.16.4,
Appendix A Table A-1, LAW-DSA

[Sections 4.4.3.16.3, 4.4.3.16.4, Appendix A, Table A-1, LAW-DSA]

Basis Discussion: Mitigates the consequences of a release of radioactive and chemically hazardous material by ensuring
sufficient makeup air to support exhauster operation during high/low header vacuum, and loss of power conditions.
Requirement is on HOLD as an alternate SSC has been identified in a DSA change package under development, for which
the customer has authorized early procurement. Refer to CCN 308450.
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3.4.2.20.1.2 Protection Against Excess Vacuum Condition [B]

Requirement: The LOP and LVP systems shall meet SC-III requirements. Based on natural phenomena and confinement
considerations, the offgas system components listed below shall be designed to meet SC-111 requirements and perform
their safety function under design basis seismic loads:

Seismic
Description Category Reference
Pilot Actuated Control Valves SC-IlI Sections 4.4.3.16.3,4.4.3.16.4,
Appendix A Table A-1, LAW-DSA with DSACP

[Sections 4.4.3.16.3, 4.4.3.16.4, Appendix A, Table A-1, LAW-DSA with draft DSACP content]

Basis Discussion: Mitigates the consequences of a release of radioactive and chemically hazardous material by ensuring
sufficient makeup air to support exhauster operation during high/low header vacuum, and loss of power conditions.
Requirement has been identified in a DSA change package under development, for which the customer has authorized
early procurement. Refer to CCN 308450.

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

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis or test to verify the ability of the
AT ENG | systems piping and equipment to withstand a seismic
category SC-III event to maintain confinement.

R ENG | Review design to verify alignment with analysis.

3.4.2.20.2  Seismic Design - LVVP HEPA Filter Housing Vacuum Relief VValves

Requirement: The LOP and LVP systems shall meet SC-III requirements. Based on natural phenomena and confinement
considerations, the offgas system components listed below shall be designed to meet SC-III requirements and perform
their safety function under design basis seismic loads:

Seismic
Description Category Reference
LVP HEPA Filter Housing Vacuum | SC-1l1 Sections 4.4.3.20.3, 4.4.3.20.4,
Relief Valves Appendix A Table A-1, LAW-DSA with draft DSACP content

[Sections 4.4.3.20.3, 4.4.3.20.4, Appendix A, Table A-1, LAW-DSA with draft DSACP content]

Basis Discussion: Mitigates the consequences of a release of radioactive and chemically hazardous material by ensuring
integrity of the LVVP HEPA housing is maintained during high vacuum conditions. Requirement has been identified in a
DSA change package under development, for which the customer has authorized early procurement. Refer to CCN
308450.
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Verification: Verification is expected to be achieved through the following:

Verif. Verif.
Method By Plan Notes/Comments

Perform an analysis or test to verify the ability of the
AT ENG | systems piping and equipment to withstand a seismic
category SC-III event to maintain confinement.

R ENG | Review design to verify alignment with analysis.

3.4.2.21 DBeletedL VP HEPA Filter Housing Vacuum Relief \VValves

Requirement: The LVP HEPA Filter Housing Vacuum Relief Valves shall allow sufficient air inflow to maintain system
pressure at the LVP HEPA housing above -115 in. WG (HEPA housing design pressure). The LVP HEPA Filter Housing
Vacuum Relief Valves shall have a setpoint greater than or equal to -95 in. WG. The LVVP HEPA Filter Housing Vacuum
Relief Valves shall be sized for a flow capacity of at least 6500 scfm. [Sections 4.4.3.20.3, 4.4.3.20.4, Appendix A Table

A-1, LAW-DSA with draft DSACP content](A.1)

Basis Discussion: To protect against excessive vacuum failing the HEPA housing confinement boundary, LVP HEPA

Filter Housing Vacuum Relief Valves LVVP-SP-00006 and LVP-SP-00007 ensure adequate air inflow. Requirement has

been identified in a DSA change package under development, for which the customer has authorized early procurement.
Refer to CCN 308450.

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

Method By Plan Notes/Comments
Perform an analysis to determine required minimum flow
capacity, size and setpoint required of the LVP HEPA
A ENG | Filter Housing Vacuum Relief Valves to maintain system
pressure at the L\VVP HEPA housing above -115 in. WG.

Review design to verify alignment with the analysis and
= | conformance with the requirement.

70
m
pa
®

Su/ Test to verify the LVP HEPA Filter Housing Vacuum Testing may be satisfied by calibration
COM | Relief Valves opens at its setpoint. program activities.

<
|

3.4.2.26 VP Macuum-BreakerProtection Against Excess Vacuum Condition

3.4.2.26.1  Vacuum Control [A]

Requirement: [HOL D] The vacuum breaker shall allow sufficient air inflow to protect the melter from excessive
vacuum and maintain continued exhauster operation during reconfiguration of the melter offgas system, without causing a
loss of melter vacuum due to too much vacuum breaker air in-leakage. The vacuum breaker shall maintain system
pressure between -60 in. W.G. and -67 in. W.G. at the exhauster suction, and shall be sized for a flow capacity of at least
4,275 scfm. [Sections 4.4.3.16.3, 4.4.3.16.4, Appendix A Table A-1, LAW-DSA](A.1)

Basis Discussion: Reduces the probability of a release of radioactive and chemically hazardous material by ensuring
sufficient makeup air to support exhauster operation during high/low header vacuum, and loss of power conditions.
Requirement is on HOLD as an alternate SSC has been identified in a DSA change package under development, for which
the customer has authorized early procurement. Refer to CCN 308450.
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3.4.2.26.2  Vacuum Control [B]

Requirement: The Pilot Actuated Control VValves shall allow sufficient air inflow to protect the melter from excessive
vacuum and maintain continued exhauster operation during reconfiguration of the melter offgas system, without causing a
loss of melter vacuum due to too much air in-leakage. The Pilot Actuated Control VValves shall have a setpoint between
-65.8 in. WG and -73.7 in. WG. The main valves (LVP-PCV-0455A and LVP-PCV-0456A) shall be sized for a flow
capacity of 300 to 3,200 scfm. [Sections 4.4.3.16.3, 4.4.3.16.4, 4.4.3.16.5, Appendix A Table A-1, LAW-DSA with draft
DSACP content](A.1)

Basis Discussion: The Pilot Actuated Control Valves allow sufficient air inflow to maintain system pressure within the
stonewall and surge limits of the exhauster, without causing a loss of melter vacuum due to too much air in-leakage.
Requirement has been identified in a DSA change package under development, for which the customer has authorized
early procurement. Refer to CCN 308450.

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

Verif. Verif.
Method By Plan Notes/Comments
Perform an analysis to determine the size and setpoint of
the Pilot Actuated Control VValves, and the corresponding
A ENG - - o -
- = | size of the main valves to allow sufficient air inflow to
protect the melter from excessive vacuum.
R ENG | Review design to verify alignment with analysis.

Test to verify the Pilot Actuated Control VValves LVP-
SuU/ PCV-0455A/B and LVVP-PCV-0456A/B opening setpoint | Testing may be satisfied by calibration
COM | actuation is within the specified range and aligns with the | program activities.

analysis.

=
|

3.9.2.7.1.5  Offgas Header High and Low Pressure Interlock (Reduce Offgas Load)

3.9.2.7.1.5.1 Offgas Header High and Low Pressure Interlock (Reduce Offgas Load) [A]

Requirement: [HOL D] Upon detection of high offgas header pressure (L\VVP-PT-0139/0140), the interlock shall restrict
the exhausters to a speed compatible with the reduced offgas load by setting exhausters to fixed speed and opening the
vacuum breaker line valves (final elements listed below). The interlock shall set the exhausters to fixed speed and open
vacuum breaker line valves if the header pressure is greater than or equal to an analytical limit of -56.5 in. WG or the
header negative pressure exceeds an analytical limit of -139.5 in. WG. To achieve this condition, an instrument LTSP less
than -57.27 in. WG shall be utilized for header high pressure and an instrument LTSP of greater than -137.76 in. WG for
header low pressure. The maximum allowed from detection of header low or high pressure condition to completion of
reconfiguring the final elements into the safe state configuration shall be 84.5 seconds.

0 Set offgas exhausters to fixed 2020 RPM speed (LVP-EXHR-00001A [LVP-YC-0023B], LVP-EXHR-00001B [LVP-
YC-0020B], and LVVP-EXHR-00001C [LVP-YC-0017B])

0 Open LVP bypass vacuum breaker isolation valves (LVP-YV-0453/0454)

[Sections 4.4.4.1.9.3, 4.4.4.1.9.4, 4.4.4.1.9.5,4.4.4.1.10.3, 4.4.4.1.10.4, 4.4.4.1.10.5, Appendix A Table A-1, LAW-
DSA]J[LCO 3.3.2, LAW TSR] (D.2)

Basis Discussion: The interlock limits the release of radioactive and chemically hazardous material by reducing sources
of offgas and reconfiguring the offgas system to malntaln melter plenum vacuum in the event of hlgh or low pressure in
the LVVP header.-Nete-tha i
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givenvalue: Requirement is on HOLD as an alternate SSC has been identified in a DSA change package under
development, for which the customer has authorized early procurement. Refer to CCN 308450.

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

Verif. Verif.
Method By Plan Notes/Comments
Perform an analysis to determine the offgas header high | May-be-doeumentedin
A ENG . - .
and low pressure interlock setpaints. DESOEERACRE A D e R R e
Perform an analysis to determine the offgas header high
A ENG | and low pressure interlock response times.

3.9.2.7.1.5.2 Offgas Header High and Low Pressure Interlock (Reduce Offgas Load) [B]

Requirement: Upon detection of high offgas header pressure (LVVP-PT-0139/0140), the interlock shall restrict the
exhausters to a speed compatible with the reduced offgas load by setting exhausters to fixed speed and opening the
vacuum relief isolation valves (final elements listed below). The interlock shall set the exhausters to fixed speed and open
vacuum relief isolation valves if the header pressure is greater than or equal to an analytical limit of -56.5 in. WG or the
header negative pressure exceeds an analytical limit of -139.5 in. WG. To achieve this condition, an instrument LTSP less
than -57.27 in. WG shall be utilized for header high pressure and an instrument LTSP of greater than -137.76 in. WG for
header low pressure. The maximum allowed from detection of header low or high pressure condition to completion of
reconfiguring the final elements into the safe state configuration shall be 84.5 seconds.

0 Set offgas exhausters to fixed 2000 RPM speed (LVVP-EXHR-00001A [LVP-YC-0023B], LVP-EXHR-00001B [LVP-
YC-0020B], and LVVP-EXHR-00001C [LVVP-YC-0017B])

0 Open LVP vacuum relief isolation valves (LVVP-YV-0453/0454)

[Sections 4.4.4.1.9.3,4.4.4.1.9.4,44.4.1.95,4.4.4.1.10.3,4.4.4.1.10.4, 4.4.4.1.10.5, Appendix A Table A-1, LAW-DSA
with draft DSACP content][LCO 3.3.2, LAW TSR] (D.2)

Basis Discussion: The interlock limits the release of radioactive and chemically hazardous material by reducing sources
of offgas and reconfiguring the offgas system to maintain melter plenum vacuum in the event of high or low pressure in
the LVVP header. Requirement has been identified in a DSA change package under development, for which the customer
has authorized early procurement. Refer to CCN 308450.

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 offgas header high
= = | pressure interlock setpoints.

Perform an analysis to determine the offgas header high
A ENG pressure interlock response times.
Review design to verify there are interlock instruments
and components that:
R ENG |e Monitors the LVP header pressure and initiates the
interlock
e Sets offgas exhausters to fixed speed
e Opens vacuum relief isolation valves
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Method By Plan Notes/Comments

Perform a test to verify the interlock:

SU/ |e__ Monitors the LVP header pressure and initiates the
COM interlock
e  Sets offgas exhausters to fixed speed
e Opens vacuum relief isolation valves

-

3.9.2.10.1.3 Loss of Normal Power to Safety Equipment Interlock (Reduce Exhauster Suction Load)

Requirement: Upon detection of loss of normal power (UPE-Y'Y-2303/2403/2503), the interlock shall reduce exhauster
suction load (final elements listed below). The interlock shall reduce suction loads within 5 minutes of a sustained loss of
power (maintains event duration within capacity of the UPE). The undervoltage instrument trip setpoint shall be above
384 V for 5 seconds. A valid signal from any two of the low voltage sensors shall activate the interlock.

Open standby film cooler isolation valves (LOP-YV-1008/2008)
Open WESP outlet flow control valves (LOP-FV-1140/2140)
Close vessel vent header pressure control valve (LVP-PV-0072)
Open carbon bed adsorber bypass valve (LVP-YV-0403)

Open TCO skid bypass valve (LVP-YV-0501)

Open caustic scrubber bypass valve (LVP-YV-0097)

OO0OO0O0O0Oo

[Sections 4.4.4.1.22.3, 4.4.4.1.22.4, 4.4.4.1.22.5, Appendix A Table A-1, LAW-DSA][LCO 3.3.2, 3.3.6, LAW TSR] (D.2)

3.9.2.10.1.5 Loss of Normal Power to Safety Equipment Interlock (Fix Exhauster Speed)

3.9.2.10.1.5.1 Loss of Normal Power to Safety Equipment Interlock (Fix Exhauster Speed) [A]

Requirement: [HOL D] Upon detection of loss of normal power (UPE-Y'Y-2303/2403/2503), the interlock shall restrict

the exhausters to a speed compatible with the reduced offgas load (final elements listed below). The interlock shall set the
exhausters to a fixed speed and open vacuum breaker line valves within 5 minutes of a sustained loss of power (maintains
event duration within capacity of the UPE). The undervoltage instrument trip setpoint shall be above 384 V for 5 seconds.
A valid signal from any two of the low voltage sensors shall activate the interlock.

Basis Discussion: The interlock limits the release of radioactive and chemically hazardous material by reducing sources
of offgas and reconfiguring the offgas system to maintain melter plenum vacuum in the event of high or low pressure in
the LVP header. Note that the term “exceed” should be interpreted as to reach a value more negative (pressure) than the
given value._Requirement is on HOLD as an alternate SSC has been identified in a DSA change package under
development, for which the customer has authorized early procurement. Refer to CCN 308450.

3.9.2.10.1.5.2 Loss of Normal Power to Safety Equipment Interlock (Fix Exhauster Speed) [B]

Requirement: Upon detection of loss of normal power (UPE-YY-2303/2403/2503), the interlock shall restrict the
exhausters to a speed compatible with the reduced offgas load (final elements listed below). The interlock shall set the
exhausters to a fixed speed and open vacuum relief isolation line valves within 5 minutes of a sustained loss of power
(maintains event duration within capacity of the UPE). The undervoltage instrument trip setpoint shall be above 384 V for
5 seconds. A valid signal from any two of the low voltage sensors shall activate the interlock.

O _Set exhauster(s) to a fixed 2000 RPM speed (LVVP-EXHR-00001A [LVVP-YC-0023B], LVP-EXHR-00001B [LVP-YC-
0020B], and LVVP-EXHR-00001C [LVP-YC-0017B])
0 Open LVP vacuum relief isolation valves (LVP-YV-0453/0454)




24590-LAW-3ZN-LOP-00012
Page 10 of 11

[Sections 4.4.4.1.22.3.4.4.4.1.22.4.4.4.4.1.22.5, Appendix A Table A-1, LAW-DSA with draft DSACP content][LCO
3.3.6, LAW TSR] (D.2)

Basis Discussion: The interlock limits the release of radioactive and chemically hazardous material, in the event of loss
of normal power, by terminating feed to both melters, isolating ammonia supply, and reconfiguring the offgas system in
the event of a loss of normal power. Requirement has been identified in a DSA change package under development, for
which the customer has authorized early procurement. Refer to CCN 308450.

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

Verif. Verif.
Method By Plan Notes/Comments

Review design for incorporation of the system specific

R ENG |~ .

- — | interlock physical components.
Perform a test to demonstrate that within 5 minutes of
detection of sustained loss of normal power (UPE-YY-

T SU/ | 2303/-2403/-2503), the interlock performs the following

= COM | and maintains event duration within capacity of the UPE:
° Sets exhauster(s) to fixed speed
° Opens vacuum relief isolation valves

3.9.2.15.2 Pneumatic Permissive for Carbon Bed Adsorber Bypass Valves

Requirement: The pneumatic permissive shall prevent the carbon bed adsorber inlet valves (LVP-YV-0407, LVP-Y V-
0415, LVP-YV-0449) from closing while the carbon bed adsorber bypass valve (LVP-YV-0403) is closed. Independent of
PPJ time delay, the carbon bed adsorber bypass valve (LVP-YV-0403) shall begin to open before or at the same time as
the carbon bed adsorber inlet valves (LVP-YV-0407, LVP-YV-0415, LVP-YV-0449) begin to close. Independent of PPJ
time delay, the carbon bed adsorber bypass valve (LVP-YV-0403) shall be in its end state open position prior to the
carbon bed adsorber inlet valves (LVP-YV-0407, LVP-YV-0415, LVP-YV-0449) reaching their end state closed position.
[Sections 4.4.3.15.3,4.4.3.15.4 Appendix A Table A-1, LAW-DSA][LCO 3.3.1,3.3.3 and 3.3.6, LAW-TSR]




Appendix A Test Objectives, Conditions, and Acceptance Criteria
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Requirement

Acceptance Criteria

e Vacuum relief isolation breaker-tine-valves open
. Exhauster(s) are set to fixed speed (2020-2000 RPM)

CTNs

UPE-YY-2303
UPE-YY-2403
UPE-YY-2503
LVP-EXHR-00001A
LVP-EXHR-00001B
LVP-EXHR-00001C
LVP-YV-0453
LVP-YV-0454

o Set exhauster(s) to fixed speed (2020-2000 RPM) within 90.5 seconds
o Opens LVP bypass-Vacuum breakerrelief isolation valves within 76.5 seconds

LVP Exhausters LVP-EXHR-00001A/B/C

24590-LAW-U3C-PPJ-00008, PFD Calculation for LAW
Loss of Normal Power to Safety Equipment and Offgas
Header High/Low Pressure Interlocks

LCO 3.3.6, LAW TSR

(para #) Plan (including SSCs) (test acceptance criteria (**TAC) or general test criteria (GTC))* Notes/Comments Test Conditions
3.4.2.26 Test to verify the vacuum breaker maintains offgas header pressure between -60 in (TAC) [HOLD] Per 24590-LAW-DSA-NS-18-0001 Section 4.4.3.16.4 and
[HOLD] WG and -67 in WG at a flow capacity of at least 4,275 scfm, measured at a location | Exhauster suction pressure is maintained between -60 in. WG and -67 in. WG and the vacuum Appendi>_( D of 24590-LAW-M6C-LVP-OOQO4, 4_275 SCFM
between the caustic scrubber and the exhauster suction, with the offgas system in the | breaker has a flow capacity of at least 4275 scfm occurs witha 1 melt_er and 3 exhauster configuration and
reconfiguration line-up. The test shall confirm acceptable pressure for one, two and represents the combined total of the breakers.
three online fan configurations (at reconfiguration speed).
CTNs:
LVP-VACB-00001
LVP-VACB-00002
3.9.27.15 Test to verify the interlock reconfigures the offgas system to a known state when a (TAC) [HOLD] References: LFP, PSW, AMR, ISA,
HOLD high LVP header high or low pressurevaeudum is detected. Upon instrument channel detection for offgas header pressure-high and low pressure, the PPJ: | 24590-LAW-M6C-LVP-00016, Analytical Limits for the PCJ and PPJ systems.
CTNs e Set offgas exhausters to fixed speed (2020-2000 RPM) within 29.1 seconds. LAW LVP Header High Pressure and LVP Header Low
LVP-PT-0139 e  Open LVP bypass vacuum reliefbreaker isolation valves within 39.5 seconds. Pressure Interlocks An instrument LTSP
LVP-PT-0140 less than -57.27 in.
LVP-EXHR-00001A 24590-LAW-J3C-PPJ-00008, Setpoint Calculation for High | WG for testing header
L\/P-EXHR-00001B Header Pressure / Low Header Pressure Interlocks high pressure from
LVP-EXHR-00001C sensing elements LVP-
) ) PT-0139/0140.
LVP-Y\/-0453 LCO 3.3.2, LAW TSR
LVP-YV-0454 An instrument L TSP
greater than -137.76 in.
WG for testing header
low pressure from
sensing elements LVP-
PT-0139/0140.
3.9.2.10.1.5 |Testto verify the following functions are performed upon detection of sustained loss | (TAC) [HOL D] Upon detection of sustained loss of normal power (> 5 seconds) by 2 of 3 References: An instrument LTSP
HOLD of normal power: low voltage sensors, the PPJ: 24590-LAW-M6C-LVP-00007, Power Requirement for greater than 384 VAC

for 5 seconds for loss
of normal power alarm
relays (UPE-YY-2303,
UPE-Y'Y-2403, and
UPE-YY-2503)
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Supporting Testing



Issued by

Page 1of 1
System Design Description Change Notice |cuavee vocumentno,
24590-LAW-3ZN-RLD-
B o 00009
JOBNO. | TITLE FOR CHANGE NOTICE o a
24590 Update RLD SDD to Correct Language for Coaxial Pipelines Provision Supporting Testing
DOCUMENT NUMBER | Rrev DOCUMENT NUMBER [ REV

245980-LAW-3ZD-RLD-00001 ) 3 - ' “

PART OF DESIGN CHANGE PACKAGE (DCP)? I Yes No

Ju_stiﬁcation for no DCP: Impacted SSC has not been turned over to the Plant Management organization.

INCORPORATES AN EIE? OYes [&No If yes, list EIEs: B

JUSTIFICATION FOR CHANGE i

The ORD statement used for the requirement was incorrect. The statement has now been incorporated correctly into the TRMS from issued ORDCN
No. 24580-WTP-ORDCN-OP-16-013

Supersedes Change Document - O Yes No

REQUIREMENTS REVIEW . B ’

Client Approval Required [ Yes B No [ Int;.rf;eiResolution Required * [J Yes 5 No N
Address any “yes” answers in the description o - - 7 o ]
DESCRIPTION OF CHANGE

Update 24590-WTP-3ZD-RLD-00001 REV 2 with the additions (.nderline) and deletions (strikethrough) per the following:

: designshall have the provision to pneumatically test both

3.6.2.5 Requirement: Coaxial line (pipe-in-pipe) used as underaround transfer lines
primary and secondary lines for leakage.

ORIGINATOR gl CHECKER
ORG/Discipline — Dennis Marka%/(/ 3/ fe IJerid Mauss 4 Y L,-

7
Validation:  Mechanical Senior EGS Sarah Barker - o S — _Blig/r:
Organization/Area of Responsibility Print/Type Name Signature Dafe
o Comments
Concurrence: LBL Nuclear Safety Manager Mike Shaw org Name: BN L
Title Print/Type Name Signature \2eced derie2o Date -
Concurrence: o o
Title Print/Type Name Signature Date
Approval: Systems Engineering Manager Sarah Barker ﬁ 7 : [
Title Print/Type Name Signature Date

24590-G04B-F00006 Rev 51 (Revised 6/11/2018) Ref: 24590-WTP-3DP-G04B-00093
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RPP-WTP PDC
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System Design Description Change Notice |ianceoocumentro.

24590-WTP-3ZN-ASX-

00004
JOB NO. TITLE FOR CHANGE NOTICE a
24590 Incorporation of work off items into the WTP ASX SDD 24590-WTP-3ZD-ASX-00001 Rev 1
DOCUMENT NUMBER REV DOCUMENT NUMBER REV
24590-WTP-3ZD-ASX-00001 1

PART OF DESIGN CHANGE PACKAGE (DCP)? Oves XINo
Justification for no DCP: Impacted SSC has not been turned over to the Plant Management organization.

INCORPORATES AN EIE? A Yes [ No If yes, list EIEs: 24590-WTP-EIE-SYSE-17-0001 Rev. 0
24590-WTP-EIE-SYSE-16-0085 Rev. 0
24590-LAW-EIE-M-16-0040 Rev. 0
24590-LAW-EIE-NS-17-0001 Rev. 0

JUSTIFICATION FOR CHANGE
Work off items necessary for LAW construction complete are captured by the incorporation of the EIEs in this SDDCN.

Supersedes Change Document [ Yes X No

REQUIREMENTS REVIEW

Client Approval Required [ Yes X No ] Interface Resolution Required * O Yes X No
Address any “yes” answers in the description

DESCRIPTION OF CHANGE

The following EIE has no impact to the SDD

24590-LAW-EIE-M-16-0040 Rev. 0 — No impact to ASX SDD. The ASX is a pneumatic system and the transient loads
are insignificant as shown in 24590-LAW-M6C-20-00007, Att. B and specifically stated in 24590-LAW-P6C-P40T-00001
R1, Section 8. Valve closure times are covered by Startup generic testing procedures.

24590-LAW-EIE-NS-17-0001 Rev. 0 — Overcome by DSA implementation — No impact

24590-WTP-EIE-SYSE-17-0001 Rev. 0 ~ No impact. DFLAW EMF will not utilize the auto sampling system

The following EIE impacted the SDD
24590-WTP-EIE-SYSE-16-0085 Rev. 0 — Incorporated into section 3.4.1.3

The following is a brief description of changes in each section of the SDD. Attachment A contains detailed
changes that are added (underlingd) or deleted (striksthrough).

Section 3.4.1.3 — Incorporated SRD requirement, moved BOD requirement to section 3.4.2.2
Section 3.4.2.2 — Incorporated BOD requirement into section

ORIGINATOR | CHECKER Checked 17“
ORG/Discipline — Jeff Walkley %/7({ Claude Kabera By: Claude Kabera - ckabera
. s Org Name: Bechtel National

de(‘ld MM‘Y / K il faced: Aug 23,2018

Validation: See Attached See Attached
Organization/Area of Responsibility Print/Type Name Signature Date

Concurrence: N/A N/A /
Title Print/Type Name Signature Date
Manager of Engineering and Design

Concurrence: Authority lan Milgate /a) __— {
Title Print/Type Name Signatgre \.” Dale

Approval: Systems Engineering Manager Sarah Barker - B - Z/B / (9
Title Print/Type Name Sighature Date

24590-G04B-F0O0006 Rev 50 (Revised 3/10/2018) Ref: 24590-WTP-3DP-G04B-00093



Validation

24590-WTP-3ZN-ASX-00004
Attachment A Page A-1 of 3

Appl

Requirement Area

Requirement Developer

Signature

Date

a

Architectural Design

Civil/Structural Design

Controls & Instrumentation Design

Neal Schertz

7/ 5]

Electrical Design & AHJ

Scott Goad

per email

Fire Protection Engineering

HVAC Design

Mechanical Handling Design

Mechanical Systems Design

Sarah Barker_

Fe

8138

Plant Design

Process Engineering

Interface (External)

Interface (Internal)

System Functions and Requirements

Equipment Environmental Qualification

Materials Engineering / Technology

Plant Software Design

Environmental Permitting (ESH)

Nuclear Safety Engineering

Kraig Wendt

K L ompli~

970~8

Criticality Safety

Radiological Engineering

Industrial Safety/Hygiene (ESH)

Mission (WTP Contract functional/
performance rqmts)

Operations Requirements Document
(Plant Ops)

Quality Assurance

Safeguards & Security

Startup

O
M
4]
O
O
O
|
O
O
O
O
O
O
O
O
O
M
O
O
O
([l
([l
O
O
O
O

Transportation & Logistics

* Validation not required for alpha/preliminary design description documents.

Mo NSE comment; See SE sceen for FLE and EOR
21590 - WTP- SE-N5-1§-0294 K2l $220g




24590-WTP-3ZN-ASX-00004
Attachment A Page A-2 of 3

24590-WTP-3ZD-ASX-00001, Rev 1
System Design Description of the Autosampling System (ASX)

34.1.3 Roeom-Envirenment-Conditionsfor-Design and Qualification of Safety and PAM SSCs

Requirement: Safety structures systems and components designated as Safety Class or Safety Significant shall be
designed and qualified to function as intended in the environmental conditions associated with the events for
which they are intended to respond. Environmental qualification will be to IEEE 323-83. The effects of aging on
normal and abnormal functioning shall be considered in the design and qualification using IEEE 323-83. For the
LBL Facilities only SS SSCs required to operate in harsh environments and credited for radiological and/or
chemical hazards shall be qualified using IEEE 323-83. Instrumentation and controls shall be provided to
monitor variables and systems and control systems and components over their anticipated ranges for normal
operatlon for antlclpated operatlonal occurrences, and for accident condltlon% as approprlate (includes PAM

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

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis or testing to verify the ability of the
SSCs identified as PAM or designated as safety to

function as intended in theeredited-witha-safety R Envi 2 DataSt )
A/T ENG | fanetionand-forrPAM-te-withstand environmental ; 1 al ; .

conditions associated with the events for which the .
) : . yare conditions:
intended to respond. asseetated-with-the-eventsfor

hich d X od L
Review the design to verify conformance to the as-

tested or as-analyzed configuration.Review-designte
R ENG | verifythatthe Satety SSCs-are-designed-and-qualifiedte | DecumentinEQP-

. od il Fed . |

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 19 Ref: 24590-WTP-3DP-G04B-00093



24590-WTP-3ZN-ASX-00004
Attachment A Page A-3 of 3

24590-WTP-3ZD-ASX-00001, Rev 1
System Design Description of the Autosampling System (ASX)

34.14 Room Environment Conditions for Nen-Safety-SSCs

Requirement: The ASX equipment and components tagged-non-safety-shall be designed to operate and
withstand the facility internal environment conditions. [Section 12.15, Table 12-1, BOD] [Section16.1, ORD]

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

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

Verify. | Verify.
Method By Plan Notes/Comments
R ENG Review design to verify that the nen-safety-SSCs are May be documented in an assessment or
designed to function as intended in BOD Table 12-1 evaluation.
conditions.

3.4.2.2  Seismic Design

Requirement: The ASX equipment, including PAM, shall be designed and qualified for seismic categories
(e.g., SC-I, SC-II, SC-III) in accordance with Table 3-2 below. [Sections 4.4.19, 4.4.19.4, 4.4.27, HLW PDSA]
[Sections 4.4.9.3, 4.4.33.3, PT PDSA] [Section 4.4.4.3, Table 3A-6, Lab PDSA] [Sections 4.1-3, 4.3-4, SRD]
[Section 11.7.3, BOD]

24590-ENG-F00130 Rev 6 (Revised 5/14/2015) Page 20 Ref: 24590-WTP-3DP-G04B-00093





