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1 Introduction

11 System Identification

This system design description defines the technical and functional/performance requirements of the high-
level waste (HLW) melter handling system (HMH). This document details the melter handling
requirements, environmental compliance requirements, and authorization basis requirements of the HMH
system as it is currently known and understood. This system design description describes the process and
functional requirements of the HMH system, including:

¢ Mechanical handling equipment design

e Services and utility requirements, operating materials and supplies, and other external interfaces
e Operations limits and design bases

o Other criteria and requirements pertinent to the design of the HMH system

The HMH system transfers new and failed/spent melters and other large process equipment between the
melter assembly pad (MAP) and the melter caves. The boundaries, system interfaces and functional
description of the HMH system is provided in Sections 2 and 3.4.3.

1.2 Limitations and Scepe

The scope of this document is to provide an authoritative source for the collected set of requirements
applicable to the design of the HMH system inclusive of interface requirements with other systems. The
SDD scope includes and is limited to HMH system features that support production and/or protect
equipment, personnel, and the environment. The SDD is prepared in accordance with 24590-WTP-3DP-
GO4B-00093, System and Facility Design Descriptions. The intended use of these collected requirements
18 to establish the following:

o Inform the HMH system design effort

e Provide a validated basis upon which to confirm implementation of design requirements

s Provide the expected means of verification for requirements, including those that are post-
construction (i.e., startup and commissioning test objectives and acceptance criteria)

All requirements established in this document are intended to be verified to be implemented in design
and/or physical configuration using a graded approach commensurate with importance and risk.
Deviations from the identified expected means of verification are allowed.

Where numeric values are provided within requirements in Section 3, these values are provided without

" additional margin. For example if a value is established in the Basis of Design, no atterpt is made to
remove any margin that may or may not have gone into the establishment of that value, neither has any
margin been added. Where values are stated as minimums or maximums, there is no exception that
additional margin be applied in the verifications that the design requirements have been met. Testing
required to be performed in accordance with external codes and standards must follow the rules
established in those documents.

This document is intended to be used in support of design development, design verification, turnover,

startup testing, and commissioning activities. This document will be maintained current relative to
changes in source requirements documents. Updates shall be made concurrent with these changes to

24590-ENG-F00130 Rev 3 (10/21/2014) Page 1 Ref: 24590-WTP-3DP-G04B-00093
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source requirements, or implementation shall be tracked for completion in accordance with 24590-WTP-
GPG-ENG-0170, Impact Evaluation.

Engineers are expected to be able to use the requirements in Section 3 of this document as input for
design development without recourse to the upper-tier source documents or searches of the Design
Criteria Database (Technical Requirements Management System). Design engineers are still required to
ensure that requirements contained with the discipline/functional standards incorporated by reference in
Section 3 are followed. These documents contain additional criteria that are based on applications of
external codes/standards, corporate best practices, and engmeermg management expectatlons fora
consistent approach to design.

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

The contents of Section 4 are being developed in a phased approach in support of future operations and
maintenance. At this revision, only the contents of Sections 4.1.1 through 4.1.4 and 4.1.6 have been
updated and verified. Sections 4.1.5,4.2, 4.3 and 4.4 are currently reserved and will be updated in a later
phase after the work to support compleuon of these sections has been completed.

13 Ownership and Maintenance

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

14 Definitions/Glessary

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

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

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

Secondary confinement/containment - The structures or other design features that capture and prevent

further spread or migration of airborne/liquid contaminants after they have escaped primary confinement
or containment,

24590-ENG-F00130 Rev 3 (10/21/2014) " Page2 Ref: 24590-WTP-3DP-G04B-00093
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A LDT
AISC
ALARA
ASD
ANSI
ASME
AWS
BNI
BOD
Csv
CCTV
M
COM
CON
CTN
D&D
DBE
DIW
DOE
DOT
DVR
E-stop
EQP
GTC
HEPA
HLW
HMP
HSSWAC
HVAC
ICD
ICN
IEEE
HLW
LOI
MAP
MAP
MC=x
MHJ
NFPA
NSE
ORD
PDSA
P&ID
QL
ROIN
SC

Acronyms
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Acronyms and System Designators

analysis, mspection, demonstration, test
Amencan Institute of Steel Construction
as low as reasonably achievable
Adjustable Speed Drive

American National Standard Institute
American Society of Mechanical Engineers
American Welding Society

Bechtel National, Inc.

Basis of Design

HLW CS5 Ventilation System

closed circuit television

Commercial

commissioning

construction

component tag number

decontamination and decommissioning
Design Basis Earthquake

demineralized water

US Department of Energy

US Department of Transportation

design verification report

Emergency Stop

equipment qualification package

general test criteria

High Efficiency Particulate Air (filier)
High-Level Waste (Facility)

HLW Melter Process System

Hanford Site Solid Waste Acceptance Criteria
heating, ventilation, and air conditioning
Interface Control Document

Integrated Contro! Network

Institute of Electrical and Electronics Engineers
tmmobihized high-level waste

Local Operator Interface

Material Acceptance Plan

Melter Assembly Pad

Melter Cave (1 or 2)

mechanical handling control

National Fire Protection Association
Nuclear Safety Engineering

Operations Requirements Document
preliminary documented safety analysis
piping and instrumentation diagram
Quality Level

requirement object identification number
safety class

Page 3
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Description
SC-x seismic category
SCFM standard cubic feet per minute
SDC safety design class
SDD System Design Description
SS Safety Significant
SRD Safety Requirements Document, Volume II
SSC - structures, systems, or components
SQR supplier quality representative
SU startup
SUB subcontractor
TAC test acceptance criteria

UNC Unified National Coarse (thread)
WAC Washington Administrative Code
WTP Hanford Tank Waste Treatment and Immobilization Plant

Svystem Designators

DIW demineralized water system

HMH melter handling system

HSH melter cave support handling system

LVE low voltage electrical (480/208/120 V) system
MHJ mechanical handling control system

PT] process and mechanical handling CCTV system
RLD radioactive liquid waste disposal system

2 General Overview

The melter handling system (HMH) provides the mechanical handling equipment to move melters,
process vessels, and other large equipment into and out of either of the two melter caves in the HLW
facility. The HLW melters have an operational lifespan estimated to be 5 years and the WTP is estimated
to operate for 40 years. Due to the shielding and containment concerns as well as the size, weight, and
acceleration limitations of the HLW melters, a dedicated system of resources is required for melter
installation and removal. Once the operational lifespan of 2 melter runs outs, system HMH retrieves the
spent / failed melter into a shielded overpack and the overpack is moved to an interim storage area. ‘When
the spent / failed melter within the overpack have been verified to meet the requirements for final
disposal, the spent / failed melter and overpack will be transferred from the interim storage area to the
final disposal area by a DOE-designated contractor.

Figure 2-1 provides a contextual depiction of the HMH system in terms of its primary interrelationships
with other systems and utilities. This diagram does not differentiate among some utilities that have both
normal and safety service provisions. This diagram is used in support of functional and performance
definition at the system level. Figure 2-2 provides a mechanical flow diagram of the overall HMH system
including rail stop and bogie positions. Refer to Section 1.5 for the list of Televant system designators.

24590-ENG-F00130 Rev 3 (10/21/2014) Page 4 Ref: 24590-WTP-3DP-G04B-00093
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Figure 2-1: High-Level Waste Facility Meiter Handling System Context Diagram
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Figure 2-2: HMH System Simplified Mechanical Flow Diagram Rail Stop and Bogie Positions
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2.1 System Functions/Safety Functions

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

System interfaces are provided for reference only. See Section 1.5 for the list of relevant system
designators.

The functions in Figure 2-3 are the primary and secondary level functions of the HLW HMH system.
These functions are further described in Table 2-1. System HMH provides passive functions of shielding
and containment during both primary and secondary level functions described. 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,

24590-ENG-F00130 Rev 3 (10/21/2014) Page 7 Ref: 24590-WTP-3DP-G04B-00093
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Table 2-1: Functional Analysis and Crosswalk to Requirements
. . s Requirement
Reference Functional Analysis Description Section No.
A. Transfer New Melter to Melter Cave N/A
Load overpack onto melter transport bogie — the melter will be assembled ‘
Al on the melter staging cart located on the melter assembly pad (MAP) 3411
staging cart rails.
Transfer new melter mto empty overpack — the fully assembled melter 1s
A2 transferred to the empty overpack using the melter support base winch 36121
which.
Transport melter overpack to C2 corridor — the melter transport bogie
A3 moves the overpack from the MAP to the C2 corridor through the bay 36121
receipt rollup door.
Transport melter overpack to C2/C3 airlock ~ the melter transport bogie
A4 moves the overpack from the C2 corridor to the C2/C3 airlock through the 36.1.2.1
C2 containment door.
Transport overpack to C3/C5 airfock — the melter transport bogie moves
A5 the overpack from the C2/C3 airlock to the C3/C5 airlock through the 36.1.2.1
C2/C3 shield door.
HSH officads melter from overpack — the melter cave support handling
A6 system removes the melter from the overpack and moves it into the melter 3431
cave.
Transport empty overpack to C2/C3 airlock — the melter transport bogie
AT moves the overpack from the C3/CS5 airlock to the C2/C3 airlock through 36121
the C2/C3 shield door.
Transport empty overpack to C2 corridor — the melter transport bogie
A8 moves the overpack from the C2/C3 airlock to the C2 corridor through the 3.6.1.2.1
C2 containment door.
Transport empty overpack to melter assembly pad — the melter transport
A9 bogie moves the overpack from the C2 cormidor to the MAP through the 3.6.1.2.1
bay receipt rollup door.
A10 Offload overpack from transport bogie — the melter ifting system lifts the 3411

overpack off of the transport bogie.
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B. » Transfer spent melter to Transport Vehicle N/A

Load empty melter overpack onto melter transport bogie — melter lifting

B.1 system lowers the overpack onto the melter transport bogie that is located 3411
on the MAP.
Transport empty melter overpack to C2 corridor — the melter transport

B.2 bogie moves the overpack from the MAP to the C2 cornidor through the 36121
bay receipt rollup door.
Transport empty melter overpack to C2/C3 airlock— the melter transport

B3 bogie moves the overpack from the C2 comidor to the C2/C3 airlock 36121
through the C2 containment door.
Transport empty melter overpack to C3/C5 airlock— the melter transport

B4 bogie moves the overpack from the C2/C3 airlock to the C3/C5 airlock 36.12.1
through the C2/C3 shield door.

B HSH loads spent melter into overpack ~ the melter cave support handling 1431

system loads the spent/failed melter into the empty overpack.

Transport melter overpack with spent melter to C2/C3 airlock— the melter
B.6 transport bogie moves the overpack from the C3/C5 airlock to the C2/C3 36.12.1
airlock through the C2/C3 shield door. |

Transport melter overpack with spent melter to C2 corridor— the melter
B.7 transport bogie moves the overpack from the C2/C3 airlock to the C2 36121
corridor through the C2 containment door.

Transport melter overpack with spent melter to melter assembly pad- the

BS§ - melter transport bogie moves the overpack with spent melter from the C2 36.12.1
corridor to the MAP through the bay receipt rollup door.
B9 Load melter overpack with spent melter onto transport vehicle— the melter 3411
) transport bogie moves the overpack on to the transport vehicle. o
C. Support Decontamination of Equipment N/A
Airlocks and HMH equipment are washed down to clean contaminant — 3444
C.1 the demineralized water system (DIW) is used in conjunction with an - 3 4 4 4 1
HMH provided spray lance to decontaminate HMH equipment. R
b. Electrical Power N/A
D1 Receive Electrical Power —the low voltage electrical system (LVE) 3432
) provides electrical power to the HMH equipment and instruments T
E. Remote Operations Monitoring N/A
El Facilitate Remote Viewmg of Remote Operations — The PTJ system 3445
) facilitates remote viewing of remote operations via CCTV T
F. Mechanical Handling Monitoring, Control, and Communication N/A
Monitoring, Control, and Communication - The MHJ provides
F.1 monitoring, control, and communication to HMH equipment and 3.8.2.1
instrumentation '
Interlock for transferring melter overpack through C2 corridor — The
F1.1 MH]J provides an interlock, based on position switches, to ensure that 38221
o only one of the receipt bay roll-up door and C2 corridor is open at the T
same time.
Interlock for transferring melter overpack through C2/C3 airlock — The
F1.2 MHLJ provides an interlock, based on position switches, to ensure that 38221
T only one of the C2 containment door and C2/C3 shield door is open at R
the same tune.
Interlock for transferring melter overpack through C3/CS airlock ~ The
F13 MHJ provides an interlock, based on position switches, to ensure that . 38221
o only one of the C2/C3 shield door and the C5 shield door is open at the DA
same time.
24590-ENG-F00130 Rev 3 (Revised 10/21/2014) Page 11 Ref: 24590-WTP-3DP-G04B-00093
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Interlock for physical lock on the C2/C3 shield door — The MHJ
Fl4 provides an interlock, based on position switches, to ensure that C2/C3 38222
18 fully closed before engaging a physical lock.

Interlock for engaging upper locking cylinders — The MHJ provides an
F15 interlock, based on position switches, to ensure that both the C2/C3 and 38222
C5 shield doors are closed before engaging the upper locking cylinders.
Interiock for engaging lower locking cylinders- the MHI provides an
F.1.6 interlock to ensure the upper Jocking cylinders are engaged before 38222
engaging the lower lifting cylinders.

Interlock for retracting lower lifung cylinders —~ The MHJ provides an
F17 terlock to ensure the C5 shield door 1s closed and the upper locking 3.8222
cylinders are extended before retracting the lower lifting cylinders.
Interlock for extending lower liftmg cylinders — The MHJ provides an
F18 interlock to ensure the C5 shield door is positioned correctly and the
o upper locking cylinders are extended before extending the lower lifting
cylinders.

Interlock for openmng C5 shield door — The MHJ provides an mterlock
F1.9 to ensure the upper locking cylinders are extended before opening the 3.8222
CS shield door.

Interlock for closing C5 shield door — The MHJ provides an interlock to
F.1.10 ensure the Jower lifting cylinders are retracted before closing the CS 38222
shield door.

Interlock for retracting the lower lifting cylinders — The MHJ provides
F.1.11 an nterlock to ensure the upper locking cylinders are extended before 3.8222
the lower hifiing cylinders can be retracted.

Interlock for retracting upper locking cylinders — The MHIJ provides an
F.1.12 interlock to ensure the C5 shield door is closed before retracting the 38222
upper locking cylinders.

Interlock for allowing C5 shield door travel — The MHJ provides an
F.1.13 mterlock to ensure the melter overpack door is positioned within the C5 38222
shield door before allowing C5 shield door travel.

Monitoring of Melter Transport Bogie Position — The MHJ provides
F.114 monitonng of the melter transport bogie location while at the C5 shield
o door interface to ensure the melter overpack closure shield door is
aligned to be removed by the CS shield door.

G. Import of New Vessels/Large Equipment N/A
Stagmg melter overpack with new vessel on transfer cart — the vessel
G.1 transfer cart (HSH-TRLY-00003) with a new vessel or large process 3411
equipment is placed inside the meljter overpack on the MAP.

Transfer overpack to C2 corridor — the melter transport bogie moves the
G2 overpack from the MAP to the C2 corridor through the bay receipt rollup 3.6.1.2.1
door.

Transport overpack to C2/C3 airlock — the melter transport bogie moves
G3 the overpack from the C2 corridor to the C2/C3 airlock through the C2 3.6.12.1
containment door.

Transport overpack to C3/C5 airlock — the melter transport bogie moves
G4 the overpack from the C2/C3 airlock to the C3/C5 airlock through the 3.6.1.2.1
C2/C3 shield door.

HSH offloads vessel from overpack — the melter cave support handling
G5 system removes the vessel or large process equipment from the overpack 3431
and moves it into the melter cave.

| Transport overpack to C2/C3 airlock — the melter transport bogie moves
G.6 . the overpack with vessel transfer cart from the C3/CS5 amrlock to the C2/C3 36121
airlock through the.C2/C3 shield door.

38222

381.1
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G.7

Transport overpack to C2 corridor — the melter transport bogie moves the
overpack from the C2/C3 airlock to the C2 comidor through the C2
containment door.

36121

G38

Transport empty overpack to melter assembly pad — the melter transport
bogie moves the overpack from the C2 corridor to the MAP through the
“bay receipt rollup door.

36.12.1

Export of Spent Vessels/Large Equipment

N/A

Hl1

Stage overpack with empty vessel transfer cart — the empty vessel transfer
cart is placed in an empty melter overpack on the melter assembly pad.

3431

H2

Transport melter overpack to C2 cornidor — the melter wransport bogie
moves the overpack with empty vessel wansfer cart from the MAP to the
C2 corridor through the bay receipt rollup door.

36.1.2.1

H3

Transport melter overpack to C2/C3 airlock— the melter transport bogie

 moves the overpack with empty transfer cart from the C2 corridor to the

C2/C3 airlock through the C2 containment door.

36.12.1

H4

Transport melter overpack to C3/C5 airlock— the melter transport bogie
moves the overpack with empty vessel transfer cart from the C2/C3
airlock to the C3/C5 airlock through the C2/C3 shueld door.

36.1.21

HS

HSH loads spent vessel onto vessel transfer cart — the melter cave support
handling system loads the spent/failed vessel or large process equipment
onto the vessel transfer cart

3431

H.o6

Transport overpack with spent vessel/equipment to C2/C3 airlock— the
melter transport bogie moves the overpack from the C3/C5 airlock to the
C2/C3 airlock through the C2/C3 shield door.

36.12.1

H7

Transport melter overpack with spent vessel/equipment to C2 cormridor—
the melter transport bogie moves the overpack from the C2/C3 airlock to
the C2 corridor through the C2 contamment door.

36121

H38

Transport melter overpack with spent vessel/equipment to melter
assembly pad- the melter transport bogie moves the overpack from the C2
corridor to the MAP through the bay receipt rollup door.

3.6.1.2.1

Import of Process Equipment

N/A

Stage vessel transfer cart on melter assembly pad — the vessel transfer car
is placed directly on the MAP rails loaded with new process equipment.

3431

12

Transfer the transfer cart to C2 corridor — the wansfer cart travels along
the MAP rails to the C2 comdor from the MAP through the receipt bay
roliup door.

36.1.2.1

13

Transfer the transfer cart to the C2/C3 airlock — the transfer cart travels
along the airlock rails through the C2 contaimment door to the C2/C3
airfock maintenance area.

36121

14

HSH offloads process equipment — the melter cave support handling
system removes the process equipment from the transfer cart.

343.1

L5

Transfer the transfer cart to the C2 corridor — the transfer travels along the
atrlock rails through the C2 containment door to the C2 corridor.

36121

L6

Transfer the transfer cart to the melter assembly pad — the transfer cart
travels along the MAP rails to the MAP through the receipt bay rollup
doors. )

3.6.1.2.1

Export of Process Equipment

N/A

Stage empty vessel transfer cart on melter assembly pad — the empty
vesse] transfer cart is placed directly on the MAP rails.

343.1

J2

Transfer empty transfer cart to C2 corridor — the transfer cart travels along
the MAP rails to the C2 corridor through the receipt bay rollup door.

3.6.1.2.1

J3

Transfer empty transfer cart to the C2/C3 airlock — the transfer cart travels
along the airlock rails to the C2/C3 airlock maintenance area.

3.6.1.2.1
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14 HSH loads transfer cart with process equipment — the melter cave support 3431
) handling system loads the process equipment on to the transfer cart. o
15 Transfer loaded transfer cart to C2 corridor — the transfer cart travels 36.12.1
: along the airlock rails to the C2 corridor through the C2 containment door. T
Transfer loaded transfer cart to the melter assembly pad — the transfer
J6 travels along the airlock rails to the MAP through the receipt bay rollup 36.12.1
doors.
K. Melter Overpack Closure Shield Door Removal N/A
Melter overpack closure shield door removal — The HSH system provides
hydraulic power packs (HSH-MHAN-00015 and HSH-MHAN-00067) 3431
K.l that allow the C5 shield door to receive, lift, and restrain the melter 23"7'3'1
overpack closure shield door in order 1o remotely separate the overpack T
shield door from the overpack.
L. Maintenance and Recovery Operations N/A
4L 1 Utilize HMH equipment to Perform Maintenance and Recovery 354.1
) Operations - 3.6.1.22
Li1 C5 shield door includes recovery system to recover maintenance shield 3541
- doors to the closed position for maintenance. T

22 System Classification

The HLW HMH system contains components with the following classifications/designations:

X Safety Class

Xl Safety Significant

[[] Dangerous Waste Permit affecting
] Air Permit affecting

[1 Waste Acceptance Impacting

X General

2.3  Basic Operational Overview

A functional description of the system is provided in Sections 2 and 2.1, which provide the context
diagram for the system, interfaces with other systems, a simplified system diagram, a functional block
diagram, and descriptions of system functions. A basic operational system overview is described in this
section. Detailed operational information is provided in Section 4.

The high-level waste (HLW) melter handling (HMH) system is located in the HLW facility of the
Hanford Tank Waste Treatment and Immobilization Plant (WTP). The HMH system transports new,
spent, and failed melters into and out of the HLW melter caves, as well as other large process vessels and
equipment. The melter transport bogie, shielded overpack, and dedicated rails$ are used to move a new or
spent / failed melter from the MAP to a melter cave interface point and back. Melters require travel
through the C2/C3 and C3/CS5 airlocks and their associated confinement and shield doors on their way
through the HLW facility. Shield and confinement doors are provided with physical locks to prevent
consecutive doors from being open at the same time to help with confinement. Spent / failed melters will
remain in the shielded overpack in an interim storage area until it has been verified as meeting the
requirements for final disposal, allowing the DOE- designated contractor to transfer the spent / failed
melter and overpack to the final disposal area.
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3 Design Requirements

3.1 Requirements

Requirements are documented in Sections 3.1 through Section 3.9. Each requirement statement is
accompanied by a basis discussion (as needed) and the expected means of verification. Requircments
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.

The following abbreviations are used to designate the selected method for verification (see
24590-WTP-GPG-ENG-0161, Technical Requirements Management, for additional guidance concerning
methods of verification):

(I) Inspection
(A) Analysis
(D) Demonstration

(T) Test

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

(ENG) Engineering

(CON) Construction

(SU) Startup

(COM) Commissioning

(SUP) Supplier

(SUB) Subcontractor

(SQR) Supplier Quality Representative
(REC) Receiving

3.2 Bases

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

The requirements include a source document reference and a requirement object identification number
(ROIN) included in brackets following the requirement statement. Each unique source document
reference, with respective ROIN number(s), is bracketed separately. Requirements may include a
reference to the Table 2-1functional description listed in parentheses following the source document and
ROIN number references. A complete listing of all source references is provided in Section 5.1.

34 General Requirements

34.1 Mission and Functional / Performance Requirements (Incl. States/Modes)

34.1.1 Unloading and Loading Melters

Requirement: The HMH melter lift system shall be designed to (a) allow a melter transport bogie
carrying an overpack to be driven onto the Tank Operations Contractor transport vehicle, (b) Iift a melter
overpack, empty or loaded with a new or spent melter, off the transport bogie positioned on the Tank
Operations Contractor transport vehicle, (c) allow the melter transport bogie to be driven off the transport.
vehicle and onto the melter assembly pad, and (d) set the loaded overpack onto the Tank Operations
Contractor transport vehicle. {Section 1.2, Table 1, ICD 03, ROIN: 2-39774]. (A.1 - A.10) (B.1 -B.9)

Basis discussion: Design and fabrication of the melter overpack is not included in the current contract
scope.

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

Verif. Verif.
Method By Plan Notes/Comments

A ENG Perform analysis to determine weight of overpack and
spent / failed melter.

1 ENG Review design to ensure lift capacity and equipment
configuration facilitate the transfer of empty and loaded
overpacks between the Tank Operations Contractor
transport vehicle and the melter transport bogie.

D | SU/ICOM | Demonstrate the ability to transfer empty and loaded An overpack may not be
overpacks between the Tank Operations Contractor available for Startup or
transport vehicle and the melter transport bogie using the Commissioning to complete
melter 1ift system. verification.

34.1.2  Design Life
34.1.21 Service (Operating) Life

Requirement: Permanent HMH plant equipment shall be designed for a minimum design life of 40 years,
inclusive of maintepance. All non-maintainable items of HMH equipment shall be designed to last the life
of the facility. Replaceable components shall be designed to last a minjimum of five years. [C.7(a)(1),
DOE/BNI Contract, ROIN: 1-25930][Sections 11.1.1, 11.7.4, 11.8.3, BOD, ROIN: 1-41120, ROIN: 1-
41121B, 1-41210, ROIN: 1-41214][Sections 2, 14.1, Appendix A, ORD, ROIN: 1-39819, ROIN: 8-3584,
ROIN: 2-49671].
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Basis discussion: Equipment and material selection is based on proven performance, value engineering
principles, and fit-for-function principles. The selection of equipment and materials is further addressed in
detail as the design progresses. Essentially, all non-maintainable equipment located within cells where
routine access is not possible is selected to have a design life commensurate with that of the facility. The
minimum five year design life for replaceable components is to coincide with the anticipated melter
replacement schedule/facility outages.

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

Verif. Verif.
Method By Plan Notes/Comments

Review supplier design documentation (apalysis, testing or
demonstrated performance history) for certificate of
conformance versus design life requirerent established m
the material requisition.

I ENG

34122 Room Environment Conditions for Safety SSCs

Requirement: The HMH system safety SSCs shall be designed to operate and withstand their most
severe environmental conditions for their location(s) identified in HLW Room Environment Data sheet
throughout their installed life, including the aging effects of their normal and abnormal service conditions
and the room environment design basis event conditions for HLW melter caves (H-0117 and H-0106),
C2 corridor (HCO0104), C2/C3 airlock (H-0116A and H-0105A), and C3/C5 airlock (H-0116B and H-
0105B). {Safety Criterion 4.4-1, SRD, ROIN: 1-38690].

o HLW Room Environment Data Sheet, 24590-HLW-U0D-W 16T-00001, (for DBE conditions)

Basis discussion: Safety SSCs designated as Safety Class (SC) and Safety Significant (SS) are designed
and qualified to perform their safety function as intended in the environments associated with the events
for which they are intended to respond. The effects of aging on normal and abnormal functioning are
considered in design and qualification.

[ALARA]

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

Verif. Verif.
Method By Plan Notes/Comments

AT ENG/SUP Vexiﬁcgtion of co:ppliancc with EEQ requirernents to be
determined by testing or analysis.

May be accomplished by
. . . EQP or separate
1 ENG ilse-:;:g(;/i;s;gln 2{15:2%’ SSC;(:E verify conformance to the evaluation/assessment and
vz guration. supplier certificates of
conformance.

3.4.1.2.3 Room Environment Conditions for Non-safety Structures, Systems, or Components
Requirement: Non-safety equipment/components shall be designed to operate and withstand the service

conditions per Table 12-1 in the BOD. [Table 12-1, BOD, ROIN: 2-39190][Sections 11.16,16.1, ORD,
ROIN: 14-1248E, ROIN: 8-7000].
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Basis discussion: Non-safety SSCs are designed to function as intended in the room environment
conditions associated with their location.

[ALARA]
Verification: Verification is expected to be achieved through the folloWing:
Verif. Verif.
Method By Plan Notes/Comments
I ENG Review of design of ngg—safety SSCs to ensure compliance with ]e)\/(;iﬁxc?;/:;gsment
BOD Table 12-1 conditions. report

34.1.24 Seismic Design

Requirement: Elements of the HMH system shall be designed for seismic conditions in accordance with
Table 3-1. [Safety Criterion 4.1-3, SRD, ROIN: 1-38653] [Sections 4.3.1,4.3.1.2,4.3.9,43.9.2, 4393,
44.1.2,44.1.4,4.4.13,PDSA - HLW Facility, ROIN: 1-21507, ROIN: 1-21509, ROIN: 40-11534,
ROIN: 2-41302, ROIN: 40-2716, ROIN: 40-2719, ROIN: 40-2718, ROIN: 40-2721, ROIN: 40-2717,
ROIN: 14-7010, ROIN: 40-2720, ROIN: 2-41346, ROIN: 43-1786].

Table 3-1: HMH Seismic Design Categories

Seismic
Description Category Reference
C2 containment door Sections 4.3.9, 4.3.9.2 PDSA -
SC-1 HLW Facility, ROIN: 2-41302,
(EME-DOOR-00008, HMH-DOOR-00013) ROIN: 40-2716, ROIN: 402719
*Through wall recovery plugs SC-I Section 4.3.1, 4.3.1.2, PDSA - HLW

(30-PLUG-00072, 30-PLUG-00073) Facility, ROIN: 1-21507, 1-21509

Section 44.1.2 PDSA- HLW

Csshield door sc-1 Facility, ROIN: 40-2718, ROIN: 40-

(HMH-DOOR-00010, HMH-DOOR-00015)

2721
. Section 4.4.1.2 PDSA — HLW
C2/C3 shield door .
SC-I1 Facility, ROIN: 40-2717, ROIN: 40-
(HMH-DOOR-00009, HMH-DOOR-00014) 2720

Section 4.4.13 PDSA — HLW

Melter overpack o

SC-II1 Facility, ROIN 2-41346, ROIN: 43-
(HMH-MHAN-00012, HMH-MHAN-00023) 1786
Melter transport bogie

Section 44.13 PDSA —HLW

(HMH-MHAN-00047), melter assembly pad rails SC-III Facility, ROIN 2-41346, ROIN: 43-

(HMH-RAIL-00008, 00009), melter airlock rails

(EMH-RAIL-00003, 00006) 1786
Section 4.4.13 PDSA - HLW
Melter transport bogie rail stops sc-m Facility, ROIN 2-41346, ROIN: 43-
1786

* For items in penetrations through the C5V boundary, the attribute(s) of the component necessary to
keep the item in the penetration and to ensure the body of the item does not fail are SC-I (Section 4.3.1.2,
PDSA —HLW Facility).
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Verification: Verification is expected to be achieved through the following:

Description

Basis discussion: Section 2.4.12 of 24590-WTP-PSAR-ESH-01-002-01, Preliminary Documented Safety
Analysis 1o Support Construction Authorization; General Information (PDSA — General) states the
following: “All components and parts of the equipment that provide or contribute to the safety functions
and accident monitoring functions, including equipment supports and anchorage, shall be qualified
accordingly.” This qualification ensures SSCs meet the designated scismic design requirements. The
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II (SRD), Safety Criterion
4.1-3 details the equivalence of the WTP seismic category to the seismic performance category of
DOE-STD-1020-94, Natural Phenomena Hazards Design and Evaluation Criteria for Department of
Energy Facilities. The SRD also states that SSCs designated as safety SSCs be designed to withstand the
effects of natural phenomena hazard events (e.g., earthquakes, wind, and floods) without loss of
capability to perform specified safety functions.

24590-ENG-F00130 Rev 3 (Revised 10/21/2014)
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Verif. Verif. .
Method By Plan Notes/Comments
Analysis or testing performed on safety SSCs to demonstrate
capability to withstand seismic event. The EQPs will be prepared
for all safety components. Refer to the latest revision of 24590-
"ENG/ WTP-PD-ENG-0001, Equipment Qualification Program This 1s expected to be
AT SUP Description, for additional information, including independent documented in the
peer review of seismic evaluation of the applicable SSCs (WTP EQPs.
and supplier-supplied) m accordance with requirements of DOE-
STD-1020-94, Natural Phenomena Hazards Design and
FEvaluation Criteria for Department of Energy Facilities.
EQP is issued and
verified to align with
Verify that the safety function, as established in the PDSA/DSA | the PDSA/DSA.
I ENG 1s correctly reflected in the Equipment Qualification Datasheet Review is expected to
(EQD) and supporting documentation in the EQP. be joint effort between
’ design agency and EQ
group
34.1.25 Seismic Interaction

Requirement: All permanenily mounted HMH equipment not specified in Table 3-1 shall, at minimum,
be designated Seismic Category-IV. Interaction effects shall be considered when determming the seismic
category of individual items and, where an adverse seismic interaction with SC or SS equipment exists,
adequate measures shall be taken to preciude the adverse interaction. [Criterion 4.1-3, SRD, ROIN: 1-
38653] [Section 10.2.15, BOD, ROINs: 45-21847, 21848].

Basis discussion: In accordance with {GPG-ENG-033], equipment that is non-safety may be identified as
having a potential for adverse interaction with safety equipment during a seismic event. 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 must be verified to meet the higher seismic performance category such that the
target SSC is protected.

Ref: 24590-WTP-3DP-G04B-00093
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Verif. Verif.
Method By Plan Notes/Comments
Evaluate the HMH system for seismic interaction effects per Document in a
I ENG 24590-WTP-GPG-ENG-033 and devise a control strategy for all | Seismic Interaction
open interactions. List.
Documented in an
Analysis or testing performed on SSCs to demonstrate the ability EQUIPan.t Seismic
ENG/ : e P . ; . L Qualification (ESQ)
AT to withstand the seismic loadings for their respective seismic .
suUp . X . Review Form or
categories to the extent necessary to prevent mteractions. . L.
supplier seismic
design report.
‘Review design to verify conformance to the as-tested/as-analyzed
I ENG -
configuration.
34.2 Nuclear Safety, ALARA, Environmental and Other Regulatory Requirements

34.2.1

Safety Designations

Requirement: [HOLD] The following SSCs shall be designated as safety SSCs. [Safety Criterion 4.1-1,
4.1-2, 4.1-3, SRD, ROIN: 1-38690, ROIN: 1-38650, ROIN: 1-38653] [Sections 4.3.9,4.3.9.2,4.4.1.2,
PDSA — HLW Facility, ROIN: 2-41302, ROIN: 40-2716, ROIN: 40-2719, ROIN: 40-2717, ROIN: 40-
2718, ROIN: 40-2720, ROIN: 40-2721, ROIN: 2-41346].

Table 3-2: HMH System Safety Designations

Equipment/ Safety
Component Classification
Description . Safety Function References
Section 4.3.9.2,
Mitigate the consequences of an airbome release to PDSA ~HLW
C2 containment door | the public and co-located workers by maintaining the SC Facility
(HMH-DOOR-00008, | C5V boundary. Section 4.3 4
HMH-DOOR-00013) | Mitigate the consequences of a fire by preventing fire SC PDSA - HLW
propagation and protecting redundant safety SSCs Facility
C5 shield door II\’/rIf:;i/entts or mitigates the t;xposprs to direlct mdiz;tion. Section 4.4.1,
(HMH-DOOR-00010, | 1 (11 igal ZS cons:qt_x:luges o apd'fur ome release 3 . S PDSA — HLW
HMH-DOOR-00015) | radioactive matenial by providing an enginectec ait Facility
gap to maintain cascade airflow.
C2/C3 shield door Pl\/ll'ieycnts or mitigates the efxposx.n: to direict mdiz;tion. Section 4.4.1,
(HMH-DOOR-00009, | N 8 oS o o meered ai sS PDSA - HLW
HMH-DOOR-00014) | ioactive material by providing an engineered air Facility
gap to mamtain cascade airflow.
Melter overpack Mitigate the consequences of an exposure to the Section 4.4.13,
g q P
(HMH-MHAN-00012, { facility worker by providing shielding and SS PDSA - HLW
g -
HMH-MHAN-00023) | confinement. Facility

24590-ENG-F00130 Rev 3 (Revised 10/21/2014)
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Equipment/ Safety
Component Classification
Description Safety Function References
Meiter load path
components:
- Melter transport . - .
bogie Reduces tthe frequency of an accn@ent by providing Section 4.4.13,
(HMH-MHAN-00047) load-bmg support and.mechamcal rail stops for the - SS PDSA - HLW
- Melter Rails melter bogie when handling a melter overpack. Facility
- Melter assembly pad
-Rail Stops
HLW PDSA
Mitigate the consequences of an airborne release to SC* Section4.3.1,
the public and co-located workers by maintaining the 4312
Through Wall C5V boundary.
Recovery Plugs ) : sS HLW PDSA
(30-PLUG-00072, Prevents or mitigates the exposure to direct radiation. Section 4.4.1.3
30-PLUG-00073)
Mitigate the consequences of a fire by preventing fire SC HLW PDSA
propagation and protecting redundant safety SSCs Section 4.3 .4

* For items that are part of the C5V boundary or that penetrate the C5V boundary, the attribute(s) of the
component necessary to keep the item in the penetration and to ensure the body of the item does not fail
are SC (Section 4.3.1.2, PDSA — HLW Facility).

[ALARA]

Basis Discussion: To ensure safety SSCs meet the design functions, Safety Criterion 4.4-1 of the SRD
states: “Safety structures, systems, and components designated as Safety Class and Safety Significant
shall be designed and qualified to function as intended in the environments associated with the events for
which they are intended to respond.” The requirement is on “HOLD” because the SDS may add a
requirement for the melier overpack to maintain confinement and shielding after a drop event [24590-
WTP-ATS-MGT-14-0587].

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

Verif. Verif.
Method By

Plan

Notes/Comments

I ENG

Verify that the safety classification(s) and function(s), as
established in the PDSA/DSA are correctly reflected in the
Equipment Qualification Datasheet (EQD) and supporting

documentation in the EQP.

EQP is issued and
verified to align
with the
PDSA/DSA.
Review is expected
to be joint effort
between design
agency and EQ
group.
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3.43 System Interface Requirements
34.3.1 HSH System Interface Requirements

Requirement: The following table complies the HSH interface requirements with HMH. (A.6) B.5)
(GS5)HS) 4 J4H KD

Table 3-3: HMH System Interfaces with HSH

Nature of Interface

The overpack winch system shall provide a hook that is aligned and compatible with, the associated
pulling point on the melter assembly, and is capable of being connected/disconnected to/from the melter
assembly by an HSH melter cave crane.

The melter overpack winch shall be capable of being unspooled by an HSH melter cave crane grasping
the hook. The overpack winch shall provide sufficient pulling capacity and cable length to pull a failed
melter from its installed position, inside a melter cave, into an overpack staged at the C5 door aperture.
The overpack winch shall provide a braking force to regulate melter acceleration while the melter is
pulled from the overpack into the melter cave.

HSH Supplies pressurized hydraulic fluid to the C5 shield door hydraulic cylinders to facilitate removing
and reinstalling the melter overpack closure door.

The overpack shall include rails of appropriate size, capacity, positioning to accommodate an assembled
melter, and allow transfer of an assembled melter to/from the melter caves.

Basis Discussion: The major interfacing system with HMH is the HSH system. HSH provides mechanical
handling equipment used to remotely remove melters and vessels from the melter overpack and provides
mechanical handling equipment to remotely connect the overpack winch to a failed melter or vessel
positioned inside the melter cave to facilitate export into the overpack.

Verification: Verification is expected to be achieved through:

Verif. Verif.
Method By Plan Notes/Comments
A ENG Verify design by analysis to show the overpack rails will
accommodate an assembled melter.
Review of supplier design for all interface requirements in Table
I ENG 33
Demonstrate the interface capability to extract from the An overpack may not
overpack or inscrt melter into overpack using a combinationof | be available for
D SU/COM | HSH in-cave equipment and the melter overpack internal Startup or
components. Commissioning to
complete verification.

3.43.2 Other System Interface Requirements
Requirements associated with specific system interfaces are discussed in the subsequent requirement

sections titled “System Interface Requirements.” The HMH system interfaces are listed in Table 3-4
below: (D.1)
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Table 3-4: HMH System Interfaces

System ‘
Locator System Name Nature of Interface

Supplies demineralized water for decontamination and
DIW | Demineralized Water System | decommissioning washdowns of HMH equipment, C2/C3
airlock, and C3/CS5 airlock.

HMP | HLW Melter Process System The melter overpack is sized to accommodate a melter

assembly.’

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

MH] Mechanical Handling Contro! | Provides mechanical handling equipment operational
System control signals. :

PTI Process and Mechanical Provides cameras or closed caption televisions for viewing
Handling CCTV System of remote operations.

RLD Radioactive Liquid Waste Disposal point for washdown water collected in HMH-
Disposal System | SUMP-0001, 00002, 00003, and 00004.

3.4.4  Other Technical, Specialty, Operations and Maintenance Requirements
344.1  Startup and Commissioning

Requirement: The system design shall accommodate provisions as necessary to support startup and
commissioning testing as identified in Appendix A. [Section 11.4.7, BOD, ROIN: 8-6066].

Basis discussion: Additional provisions that are needed to support identified testing are to be
accommodated in the design, as jointly determined by 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 instruraents or instrument
Iimes.

Verification: Verification is expected to be achieved through:

Verif. Verif.

Method By Plan Notes/Comments
~ ' Documentinan

evaluation/assessme
Review design to verify requirement is met based on nt report.
I ENG established tests/d_emonstrations to be performed during Startup apd ’
startup and commissioning. commssioning to
participate in the
evaluation/assessme
nt.

3.44.2 Emergency Stop Buttons

Requirement: Where operators will be co-located with operating machinery and physical injury is
determined to be credible, dedicated emergency-stop (E-Stop) buttons will be provided near the
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machinery. [Section 11.12.5.3, ORD, ROIN: 1-40021, ROIN: 8-8287] [Sections 7.2.1.5, 7.2.1.6, 7.3.9.1,
BOD, ROIN: 8-9083, ROIN: 1-40634A, ROIN: 1-40683, ROIN: 1-40684, ROIN: 40-23262].

Basis discussion: E-Stops will provide local indication only of the status when not connected to the MHJ.

Verification: Verification is expected to be achieved through:

Verif. Verif.
Method By Plan . Notes/Comments
A ‘ ENG Perform an evaluation of system equipment to determine
which equipment provides a credible injury hazard.
Document in an
evaluation/assessme
nt report.
I ENG Review of design for incorporation of emergency stops on Opcrqtiom; to
equipment deemed to have a credible injury bazard. participate in or
review
evaluation/assessme
nt.
D SU/COM Derflonslra’te the _capability to stop equipment using the
equipment’s dedicated emergency stop.

344.3 Emergency Stop Reporting

Requirement: Equipment E-stops shall provide a status signal and remain in a shut-down state until the
circuit is physically reset. E-stops on equipment connected to the MHJ provide a status signal to the MHI.
E-stops on equipment with no MHJ connection provide a status signal for a local indicator. [Section
7.3.9.1, BOD, ROIN: 1-40684].

Basis discussion: None.

Verification: Verification is expected to be achieved through:

Verif. Verif.
Method By Plan Notes/Comments
Review design to verify E-stops provide the appropriate
I ENG status signal, based on parent equipment MHJ

connectivity, and remain in a shutdown state until the
circuit is physically reset.

D SU/COM | Demonstrate emergency stop reporiing and reset functions.

3.4.4.4  Decontamination

Requirement: System HMH shall provide means to decontaminate equipment with pressurized warm
water, detergent solution, or steam in both the C2/C3 and C3/C5 airlock. [Section 11.8.3.1, BOD, ROIN:
1-41215]. (C.1)

Basis discussion: This functionality may be performed or supported by mobile equipment shared across
multiple systems.
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[ALARA]

Verification: Verification is expected to be achieved through:

Verif. Verif.
Method By Plan Notes/Comments
Review design to verify HMH equipment, facility
equipment, or a combination thereof, is provided to Document in an
ENG perform equipment decontamination in the C2/C3 and evaluation/assessme
C3/C5 airlocks, and that the necessary support utilities are | nt report
available.

34441 Equipment Decontamination

Requirement: The HMH equipment located in both the C2/C3 and C3/C5 airlocks shali be designed to
withstand decontamination without any reduction of functionality through degradation of the electrical,
mechanical, or any other components involved. [Section 9.1, 14.16, 20, ORD, ROIN: 8-8065, ROIN: 8-
475, ROIN: 9-56]. (C.1)

Basis discussion: The HMH equipment located in the C2/C3 and C3/C5 airlocks will be able to withstand
decontamination without reduction of functionality.
[ALARA]

Verification: Verification is expected to be achieved through:

Verif. Verif.
Method By : Plan , Notes/Comments
: Document in an
Review of design to ensure that equipment located in both C2/C3 | evaluation/assessment
ENG and C3/C5 airlocks can withstand the process without any Ops to participate in
reduction of functionality through degradation. or TeView
evaluation/assessment

3.44.5  Viewing Operations

Requirement: Cameras and/or shield windows shall be provided for viewing capabilities to assist in
remote HMH mechanical handling operations. . [Sections 7.2.1.5, 9.3, BOD, ROIN: 8-9084, ROIN: 1-
40904] [Sections 11.5, 12.4, ORD, ROIN: 8-9102, ROIN: 1-40045, ROIN: 8-14261]. (E.1)

Basis Discussion:

Cameras for viewing operations should be placed to give optimum viewing angles and distance to suit the
operations. CCTV monitoring will be included in the control room and at the cave face when the
operations are not visible from the cave face. See requirement 3.8.1.2 for controls requirements for the
mechanical handling operations.

The cameras and/or shicld windows provide viewing of remote operations as noted in Sections 3.4.3.1,
3.5.4.1,3.6.1.2.1. As such, adequate viewing may be demonstrated as part of the verification by
demonstration for remote operation of the HMH equipment.

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

Method By Plan Notes/Comments

Review design to confirm that the remote cameras and iefi:vﬁeﬁg us;;g 3
I ENG | shicld windows provide viewing which assists operators such as “fGngr” (or
with remote HMH mechanical handling operations. .. P
similar).
3.44.6  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,
ROIN: 1-40075].

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:

Verif. Verif.
Method By Plan Notes/Comments

Review supplier fabrication and installation drawings to verify Accomplished during

I ENG compliance with dimensions and tolerances specified in the review of submitted G-
purchase order 321-E documents

I SOR Inspect equipment to verify dimensions conform to the provided :zléz i ﬁ%ﬁﬁ:ﬁr
as-built drawings (within established tolerances). v A}?‘P
Take as-built measurements of installed equipment and venify Record in equipment

I CON compliance with dimensions and tolerances specified in suppher quip

instaliation drawings and manuals

mspection record.
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35 Shield and Containment Door Reguirements
3.51 Mission and Functional and Performance Requirements (Incl. States/Modes)
3.5.1.1 Engineered Air Gap

Requirement: The HMH shield doors shall provide an engineered air gap which, in conjunction with the
facility ventilation system, shall maintain an air cascade with an air flow velocity across the opening in
excess of 200 feet per minute with the door closed. [Section 7.1, ORD, ROIN: 8-489][Sections 5.1.2,
11.83.1, 12.3.2, BOD, ROIN: 1-40438, ROIN: 1-40441, ROIN: 2-43160, ROIN: 8-15078][Section 4.4.1
PDSA — HLW Facility, ROIN: 2-46201, ROIN: 1-21615A, ROIN: 1-21619]{Section 4.2-1, SRD, ROIN:
1-38663].

Basis Discussion: An engineered air gap helps to control the spread of contamination and to maintain the
cascading airflow from areas of low contamination to areas of higher contamination
[ALARA]

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

Verif. Verif.
Method By Plan Notes/Comments

A ENG Perform analysis to verify that the 200 feet/minute air flow
velocity around shield door perimeters is met.

I ENG Review the door design_to verify conformance to
engineered air gap requirements analysis.

1 CON Inspect installation design to verify conformance to
engineered air gap requirements

35.1.2  Containment Door Sealing

Requirement: The HMH C2 containment doors shall be designed to fully seal against the mating surface
to maintain the C5V boundary. {Sections 4.3.9,4.3.9.1,4.3.9.2,4.3.9.3,5.6.12, PDSA — HLW Facility,
ROIN: 40-11525, ROIN: 40-11526, ROIN: 40-11532, ROIN: 40-11539D, ROIN: 40-11534].

Basis Discussion: None.

[ALARA]
Verification: Verification is expected to be achieved through the following:
Verif. Verif.
Method By Pian Notes/Comments
Review of C2 containment door design for full sealing
1 ENG .
around the aperture perimeter.
I CON Inspect installation for full sealing around the aperture
perimeter.

35.1.3  Shield Door Locking Devices

Requirement: Provisions shall be provided for physical locks or electronic lock-out to be applied to
electrical power sources, controls, or mechanical locking devices on the doors listed below. [Sections
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4.4.22 PDSA — HLW Facility, ROIN: 2-41352, ROIN: 2-41353] [Section 11.8.3.1, BOD, ROIN: 2-
43161, ROIN: 2-43164].

+ HMH doors: HMH-DOOR-00009, -00010, -00014, -00015
Basis discussion: Locks provide a physical barrier to prevent unauthorized or inadvertent entry into areas
of potential high radiation source. The lock can be applied to either an electrical and/or mechanical

isolation point. Padlocks and hasps are inappropriate for equipment shield doors.

Verification: Verification is expected to be achieved through:

Verif. Verif.
Method By Plan Notes/Comments

Document review in
an
evaluation/assessment
Review the design for incorporation of physical locking report. Plant

devices, power/control locks, or blocking devices. engineering to
participate or review
evaluation/assessment
report.

I ENG

35.1.4  Shielding

Requirement: Doors and through-wall devices that fill or cover a penetration through a shield wall shall
provide adequate radiation shielding (including guide systems or shield blocks) to reduce personnel
exposure to levels acceptable within the Radiation Protection Program. [Sections 4.4.1, 4.4.12,4.4.1.3,
PDSA - HLW Facility, ROIN: 1-21614, ROIN: 1-21617A, ROIN: 14-5978] [Section 11.8.3.1, BOD,
ROIN: 2-43160].

+ HMH doors: HMH-DOOR-00009, -00010, -00014, -00015
HMH through-wall devices: 30-PLUG-00072, -00073

Basis discussion: Table 2-8 from the General PDSA document (24590-WTP-PSAR-ESH-01-002-01)
gives the target equivalent dose rate and the maximum equivalent dose rate for all radiation zones located
in the WTP plant.

[ALARA]

Verification: Verification is expected to be achieved through:

Verif. | - Verif.
Method By Plan Notes/Comments
: Perform an analysis to verify the required bulk thickness for '

A ENG shield doors and devices that cover or fill a shield wall
penetration.
Evaluate shield doors and through-wall devices for penimeter .

A ENG shine paths, and determine if/wl%eh;e additional shielging features Tobe d(.)cumcntcd man

. . . . evaluation/assessment.

(including guide systems or shield blocks) are necessary.

I ENG Review equipment design to verify conformance with bulk To be documented in an
shielding thickness and, where applicable, shine path analyses. | evaluation/assessment.
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3.5.1.5 Mounting

Requirement: [HOLD] The structural mounting components of the shield and containment doors shall
be designed in accordance with DOE-STD-1020-94, ANSI/AISC N690, and AISC M016. {Safety
Criterion 4.1-3, SRD, ROIN: 1-38653] [Section 4.4.1.4, PDSA - HLW Facility, ROIN: 45-31547].
Basis Discussion: ANSVAISC N690 applies to SC-I and II equipment (C2 containment door), while
AISC MO16 applies to SC-III and IV (C5 and C2/C3 shield doors). This requirement is on “HOLD”
pending resolution of 24590-WTP-PIER-MGT-14-1279 [24590-WTP-ATS-MGT-14-0586].

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

Verif. Verif,
Method By Plan Notes/Comments
A ENG Perform analysis to ensure conformance with DOE-STD-
1020-94, ANSI/AISC N690, and AISC M016.
1 ENG | Review of design for conformance with analysis.

3.5.2  Nuclear Safety, ALARA, Environmental and Other Regulatory Requirements
3.5.2.1 Fire Barriers

Requirement: The HMH C5 shield doors, C2 containment doors, and C5 door recovery plugs shall be
designed to an equivalent rating with the fire rated barrier in which they are contained as required in the

UBC and NFPA 101. This includes the following HMH equipment: [Section 10.3.4.7, BOD, ROIN: 1-
41107].

CS shield doors (HMH—DOOR—OOOIO, HMH-DOOR-00015)
¢ (2 containment door (HMH-DOOR-00013, HMH-DOOR-00008)
» 5 door recovery plugs (30-PLUG-00072, 30-PLUG-00073)

Basis Discussion: Fire barrier drawings which include barriers related to HMH are the following:
s 24590-HLW-U1-60-00002, HLW VITRIFICATION BUILDING FIRE BARRIER DRAWING
PLANATEL. 00"

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

Verif. Verif.
Method By Plan Notes/Comments
Document in an
Verify all components that penetrate a rated fire-barrier evaluation/assessment.
I ENG have a fire rating equivalent to the barrier they penetrate. | Fire Protection AHJ to
Alternate means of acceptance (testing, equivalency) must participate m or
be acceptable to the Authority Having Jurisdiction review the
evaluation/assessment.
3.53 System Interface Requirements
None.
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3.54 Other Technical, Specialty, Operations, and Maintenance Requirements

3.54.1 Shield Door Recovery

Requirement: The HMH C5 shield doors shall be capable of being remotely recovered (pulled mto the
closed position without manned entry into the C3/C5 airlock) using the remote recovery system. [Section

11.8.3.1, BOD, ROIN: 2-43162). (L.1.1)

Basis Discussion: None.
[ALARA]

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

Verif. Verif.
Method By Plan Notes/Comments
I ENG Inspect the C5 door design for the ability to be remotely

recovered via the door remote recovery system.

Demonstrate shield door recovery in accordance with test
D SU/COM | plans developed by the Commissioning Remote Handling
work group per 24590-WTP-PL-RACT-RT-0001.

354.2 Drive Units for Shield and Containment Doors

Requirement: Drive units for the HMH shield doors and C2 containment doors shall be located outside
of R5/CS5 areas and easily accessible for maintenance when the door is closed. [Section 11.8.3.1, BOD,
ROIN: 2-43161, ROIN: 2-43165, ROIN: 2-43166].

Basis Discussion: None.
[ALARA]

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

Verif. Verif. ,
Method By Plan Notes/Comments
I ENG Review shield and containment door design to verify drive
actuators are located in safely accessible locations.

3.54.3 Shield Door Ease of Decontamination

Requirement: Shield doors shall be designed for ease of decontamination. [Section 7.1, ORD, ROIN: 8-
488].

Basis discussion: Door decontamination will be performed using the same methods/agents used on the
surrounding room.

[ALARA]

Verification: Verification is expected to be achieved through:

Verif. Verif.
Method By Plan - Notes/Comments
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Verif. Verif.
Method By Plan Notes/Comments
' Document in an
evaluation/assessment.
Review shield door design and facility architectural room | See 24590-WTP-3P5S-
I ENG finish schedules, to verify coatings applied to shield door | AFPS-T0001,
panels are, at a minimum, equivalent to those specified appendix D, note 1.
for the room that houses the door panel. Stainless steel
cladding exceeds all
coating systems.

3.6 Melter Transfer Path Components
3.6.1 Mission Functional / Performance Requirements (incl. states/modes)
3.6.1.1  Weight Support

Requirement: [HOLD] The melter load path components, including the melter bogie, rails, melter
assembly pad, and area, are designed in accordance with ANSI/AISC N690 to support the entire weight of
the melter bogie and melter overpack loaded with a spent melter full of solidified glass during normal and
accident conditions. [Section 4.4.13.4 PDSA — HLW Facility, ROIN: 43-1792] [Section 4.1, SRD, ROIN:
1-38653, ROIN: 2-42519].

Basis Discassion: This requirement is on “HOLD” per 24590-WTP-PIER-MGT-14-1279 due to
conflicting requirements within the HLW PDSA. The PDSA lists the melter bogie and rails as SC-1II,
which indicates a design standard of AISC M016. This conflicts with the PDSA listed design standard of
ANSVAISC N690 [24590-WTP-ATS-MGT-14-0586].

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

Verif. Verif.

Method By Plan Notes/Comments
Perform an analysis(es) to show components have ‘
A ENG | sufficient structural strength to support heaviest possible

load during normal and seismic DBA conditions.

Document in an
1 ENG | Review design for conformance to analyses evaluation/assessment
report.

3.6.1.2 Melter Transport Handling System
3.6.1.21 Bogie Handling

Requirement: The WTP Contractor shall provide transport for new and spent melters and new and failed
large process equipment between the TOC-provided transport vehicles located near the MAP and the
melter caves. [Sections, 1.2 2.1, 3.1, Table 1, ICD 03, ROIN: 2-39773, ROIN: 1-26334, ROIN: 40-5340].
(A2—AS5 A7T-A9)(B2-B4, B6-B8)(G2-G4,G.6-G8 H2-H4 H6-HS8) (213,15
16)(J2,13,15,1.6)
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Basis Discussion: The melter transport bogie is designed to transport new and spent melters and large
equipment between the MAP and the melter caves.

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

Verif. Verif.
Method By Plan Notes/Comments
Review of design for melter transport bogie capability to
1 ENG | transport new and spent melters and new and failed large

process equipment between MAP and melter caves.

D SU/COM (I;Daevr::nstratc bogie travel between the MAP and the melter

3.6.1.2.2 Bogie Recovery

Requirement: The HMH system shall provide the ability to remotely recover a failed melter transport
bogie positioned inside the C3/CS airlock. Recovery shall be accomplished without manned access 10{o
the C3/C5 airlock and shall include the ability to move a loaded* bogie north, to allow closure of the C5
shield door, and south, to enable transfer of the overpack door from the C5 shield door to the overpack.
[Section 7.1, ORD, ROIN: 8-3582] [Section 9.12, BOD, ROIN: 1-41032]. (L.1)

*Carrying an overpack containing a new or failed melter, or a new or failed melter cave vessel.

Basis Discussion: When the bogie is carrying a new melter/vessel, closure of the C5 shield enables
manned entry into the C3/C5 airlock regardless of overpack door position. When the bogie is carrying a
failed melter/vessel, the C5 shield door must be closed, and the overpack door placed back onto the
overpack, before manned entry can occur.

[ALARA]

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

Verif. Verif.
Method By Plan Notes/Comments
A ENG Perform an analysis to determine the maximum bogie

recovery forces.

Review the HMH design to verify the ability to remotely
1 ENG recover a failed, loaded, melter transport bogie, including
sufficient travel range in both directions.

An overpack may
Demonstrate bogie recovery in accordance with test plans g?;rlt)s azfnlable for
D | SU/COM | developed by the Commissioning Remote Handling work Comnll)issionin ©
group per 24590-WTP-PL-RACT-RT-0001. complete &
verification.

3.6.1.3 Melter Rails
3.6.1.3.1 Anchoring
Requirement: [HOLD] The rails are anchored to the structural concrete in accordance with ACI-349

(embedded plates) or ANSI/AISC N690 (structural steel). [Safety Criterion 4.1-3, SRD, ROIN: 1-38653]
[Section 4.4.13.4, PDSA — HLW Facility, ROIN: 43-1793}.
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Basis Discussion: This requirement is on “HOLD” per 24590-WTP-PIER-MGT-14-1279 due to
conflicting requirements within the HLW PDSA. The PDSA lists the rails as SC-III, which indicates a
design standard of AISC M016. This conflicts with the PDSA listed design standard of ANSI/AISC N690
[24590-WTP-ATS-MGT-14-0586].

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

Verif. Verif.
Method By Plan Notes/Comments
Perform an analysis of rail / anchoring design per ACI-349 .
A ENG and ANSUAISC N690. Document ir a DVR.
I ENG Rc:lie\y rai;lfl ?Snchorage design for conformance to gfﬁm?r:/;stnssmcm
anatysis resuits. report or DVR.

3.6.1.4  Rail Stops

3.6.1.4.1 Withstand Impacts

Requirement: {HOLD] Rail stops are designed to withstand the impact of a melter bogie / melter
overpack combmation (loaded with a spent melter full of solidified glass) at full melter bogie design
speed. [Section 4.4.13, PDSA — HLW Facility, ROIN: 1-21703].

Basis Discussion: The requirement is on “HOLD” because the SDS may add a requirement for the melter
overpack to maintain confinement and shielding after a drop event, which may not require the rail stops to

withstand impacts [24590-WTP-ATS-MGT-14-0587].

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

Verif. Verif. ‘
Method By Plan Notes/Comments

Perform an analysis to ensure the rail stops are designed

A | ENG/SUP | to withstand the impact of a melter transport bogie Document in an

. evaluation/assessment.
carrying a full load.
Review design to verify conformance with analysis that
I ENG the rail stops are designed to withstand the impact of a Document in a DVR.

fully loaded melter transport bogie.

3.6.2 Nuclear Safety, ALARA, Environmental and Other Régulatory Requirements
None.

3.6.3  System Interface Requirements

3.6.3.1 Power Connection Points

Requirement: Electrical power, suitable for powering the melter transport bogie, shall be provided in the

C3/C5 airlock, C2/C3 airlock, and C2 corridor for both sets of melter cave airlocks. (A.3 - A.9) (B.1 -
B (G1-G8H2-HS8)(12-16)(J2-16)
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Basis Discussion: Doors that the bogie passes through when traveling between airlocks must be
subsequently closed to maintain facility HVAC function. The bogie supply cord cannot be routed

through, under, or around the doors, so connection points are needed within individual rooms.
[ALARA)

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

Verif. Verif.
Method By Plan Notes/Comments

Perform analysis to determine the electrical power the melter

A ENG 4 -
transport bogie requires.
Review _desi gn to ensure electn'g:al power, including cord o Document in an

I ENG connections, suitable for powering the melter transport bogie 1s evaluation/assessment
available in the C3/C5 airlock, C2/C3 airlock, and C2 corridor men
for both sets of melter cave airlocks. report.

3.64 Other Technical, Specialty, Operations and Maintenance Requirements

None.

3.7  Melter Overpack

3.7.1 Mission and Functional / Performance Requirements (incl. states/modes)
3.7.1.1 Construction Standard

Requirement: [HOLD] The melter overpack shall be designed and constructed in accordance with
ANSI/AISC N690 (structural steel). [Section 44.13.4, PDSA — HLW Facility, ROIN: 43-1794].

Basis Discussion: This requirement is on “HOLD” per 24590-WTP-PIER-MGT-14-1279 due to
conflicting requirements within the HLW PDSA. The PDSA Iists the overpack as SC-III, which indicates
a design standard of AISC M016. This conflicts with the PDSA listed design standard of ANSI/AISC
N690. The SDS may add a requirement for the melter overpack to maintain confinement and shielding
after a drop event [24590-WTP-ATS-MGT-14-0586] [24590-WTP-ATS-MGT-14-0587]. Design and
fabrication of the melter overpack is not in the scope of the current WTP contract.

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

Verif. Verif.
Method By Plan Notes/Comments
A ENG Perﬁ_)rm analysis of overpack ANSI/AISC N690 Document in DVR.
requirements.
Document in an
1 ENG | Review design for conformance with analysis. evaluation/assessment
report or DVR.

3.7.2  Nuclear Safety, ALARA, Environmental and Other Regulatory Requirements

3.7.21 Shielding during Transport
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Basis Discussion: Reference 014328, HLW Meiter Overpack Dose Rates.
[ALARA]

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

Description

Requirement: The melter overpack shall provide shielding and confinement to mitigate the consequences
of an exposure to the facility worker. [Section 4.4.13.4, PDSA — HLW Facility, ROIN: 1-21703].

Basis discussion: None.
[ALARA]

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

Verif. Verif.
Method By Plan Notes/Comments
Perform an analysis(es) to determine the required thickness
A ENG | and configuration of the overpack with a melter in the
overpack to provide required shielding and confinement.
[ ENG Review design for conformance with the shielding and
confinement analysis(es).
3773  System Interface Requirements
3.7.3.1 Overpack Door Remote Removal and Replacement

Requirement: The C5 shield door shall be capable of remotely removing an unbolted overpack door
from an overpack, translating between the opened and closed positions while carrying the overpack door,
and placing the overpack door back onto the overpack. (K.1)

Verif. Verif.
Method By Plan Notes/Comments
Review the CS shield door design to verify capability to remove,
1 ENG
transport, and replace an overpack door.
Demonstrate C5 shield door ability to remove, transport, and
T SUP X
replace an overpack door to/from a simulated overpack.
An overpack may not
Demonstrate C5 shield door ability to remove, transport, and be available for
D SU/COM | replace an overpack door from an overpack stationed on the " Startup or
melter transport bogie. Commissioning to
complete verification.
3.74  Other Technical, Specialty, Operations and Maintenance Requirements
None.
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3.8  Monitoring and Controls Requirements
3.8.1 Mission and Functional / Performance Requirements (incl. states/modes)

3.8.1.1 Remote Monitoring and Control

Requirement: HMH equipment in the C3/C5 airlock, that operates when the C2/C3 shield door 1s closed,
shall have provisions to be remotely monitored and controlled by personnel positioned outside of the
C3/C5 airlock. (F.14)

Basis discussion: The C2/C3 door is closed, and the C3/CS5 atrlock becomes maccessible, prior to
transferring a melter between the overpack and the melter cave. Equipment in the C3/C5 airlock that
operates after C2/C3 door closure must be monitored and controlled by personnel stationed outside of the
C3/CS airlock.

[ALARA]

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

Verif. Verif.
Method By Plan Notes/Comments
I ENG Review design for provisions enabling remote monitoring and
control of equipment in the C3/C5 airlock.

3.8.2 System Interface Requirements

3.8.2.1 Mechanical Handling Control Design

Requirement: The HMH design shall have the capability of operating the architectural roll-up doors,
shield doors and C2 containment door with the MHIJ local operator interface (LOI). [Section 9.6.2, BOD,
ROIN: 8-15066] [Section 1.5, ORD, ROIN: 1-39993].

Basis Discussion: All actions of the HMH system are manual, locally controlled by operator action.

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

Verif. Verif.
Method By Plan Notes/Comments
Review the HMH design to verify the listed HMH D .
. . ocument In an

I ENG equipment/components can be remotely monitored and evaluation/assessment
controlled by the MHJ ’

D SU/COM Dexponstrate control operations for all the listed HMH
equipment/components.

3.8.2.2 Non-Safety Interlocks
38.2.2.1 HVAC Support Interlocks
Requirement: Non-safety interlocks shall be provided to support facility HVAC systems by preventing

the following doors from being open simultaneously: {Sections 7.3.4, 9.6.2, BOD, ROIN: 1-40647,
ROIN: 8-15066] [Section 11.10, ORD, ROIN: 8-6073]. (F.1.1 —-F.1.3)
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¢ Receipt bay rollup door and the C2 containment door
» (2 containment door and C2/C3 shield door
C2/C3 shield door and the C5 shield door

Basis Discussion: To ensure the proper operation of facility HVAC systems achieving negative pressure
to provide cascade airflow from areas with low contamination potential to areas with high contamination
potential, doors are prevented from being open simuitaneously. This control is subject to automatic
control via interlocks. Interlock functionality may be accomplished by hardware, software, or a
combination of both.

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

Verif. Verif. ]
Method By Plan . Notes/Comments
Review of design to ensure interlocks are provided for the
I ENG .
listed doors.
D SU/COM Dcmon;trate the operability of the door to door interlocks
for the histed doors.
3.8.2.2.2 Door Interlocks

Requirement: The HMH system shal! interface with the MHJ to provide the following non-safety
interlocks for equipment movements via LOI: [Sections 7.3.4, 9.6.2, BOD, ROIN: 1-40647, ROIN: 8-
15066] [Section 11.10, ORD, ROIN: 8-6073] (F.1.4 —F.1.13).

Interlocks for C3 Shield Door and the C5 Shield Door Lifting and Lecking Cylinders

The MHI provides an interlock, based on position switches, to ensure that both the C2/C3 and
C5 shield doors are closed before engaging the upper locking cylinders.

The MHJ provides an interlock to ensure the upper locking cylinders are engaged before
engaging the lower lifting cylinders.

The MHJ provides an interlock to ensure the C5 shield door is closed before retracting the
lower lifting cylinders.

The MHJ provides an interlock to ensurc the C5 shield door is positioned correctly and the
upper locking cylinders are extended before extending the lower lifting cylinders.

The MHJ provides an interlock to ensure the lower lifting cylinders are retracted before
allowing the C5 shield door to be closed.

The MHJ provides an interlock to ensure the upper locking cylinders are extended before
allowing the C5 shield door to be opened.

The MHJ provides an interlock to ensure the upper locking cylinders are extended before the
lower lifting cylinders can be retracted.

The MHJ provides an interlock to ensure the C5 shield door is closed before retracting the
upper locking cylinders

The MHJ provides an interlock to ensure the melter overpack door is positioned within the
C5 shield door before allowing CS5 shield door travel.

Interlocks for C2 Containment Door

The MHJ provides an interlock, based on position switches, to ensure that both receipt bay
roll-up doors are closed, the co-located C2/C3 door is closed and locked, and the C2 door is
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unlatched (manual operation), before allowing a C2 containment door to unseal (move away
from the aperture wall).

- The MHJ provides an interlock, based on position switches, to ensure that both receipt bay
roll-up doors are closed, the co-located C2/C3 door is closed and locked, and the C2 door to
be actuated is unscaled (out), before allowing a C2 containment door to open.

- The MHJ provides an interlock, based on position switches, to ensure that the C2 door is out

"~ (away from the wall), before allowing 1t to close.

- The MHJ provides an interlock, based on position switches, to ensure the C2 door to be
actuated is closed before allowing it to seal (move in against the aperture wall).

+ Engagement of Physical Locks
- The MHIJ provides an interlock, based on a position switch, to ensure the C2/C3 shield door
is closed before engaging a physical lock.
- The MH]J provides an interlock, based on a position switch, to ensure the C5 shield door 1s
closed before engaging a physical lock.

Basis Discussion: These interlocks are required to ensure the correct sequence of operations and to
prevent equipment damage.

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

Verif. Verif,
Method By Plan Notes/Comments
Review the HMH equipment design for
I ENG . : . .
inclusion of applicable interlocks.
D SU/COM Demonstrate the operability of the door
interlocks.

3.8.2.3 Local Control Interlocks

Requirement: Local Control Stations for the following equipment shall include independent protection
interlocks: [Section 11.10, ORD, ROIN: 8-6073].

e (S5 shield doors (HMH-DOOR-00010, -00015)
o (C2/C3 shield doors (HMH-DOOR-00009, -00014)*
e (2 containment doors (HMH-DOOR-00008, -00013)*

Basis Discussion: The list equipment can be locally operated at local control points. To prevent damage
from incorrect operation, device failure, or other undesired conditions, the local control station will have
independent protection interlocks to prevent damage to the equipment and instruments in the control
station. Independent protection interlocks include, but are not limited to: end stop interlocks which
prevent over travel, over speed interlocks, over or under voltage relays, or temperature switches, and
variable or adjustable speed drive fault relays.

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

Verif. Verif.
Method By Plan Notes/Comments
%
Review the equipment’s local control panel* design for Where motor starters
1 ENG . : . L are located within a
incorporation of independent protection interlocks. WTP motor control
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Verif. Verif.
Method By Plan Notes/Comments
center, the motor
control center
functions as the Jocal
control panel

D SU/COM Demonstrate the operability of the independent protection
interlocks during operation from the local control panels.

3.8.3  Other Technical, Specialty, Operations and Maintenance Requirements

3.83.1  Accessibility for Calibration, Testing, and Inspection

Requirement: The HMH system design shall provide the capability to access and perform direct (out
cave) calibration, periodic functional testing, and inspections of equipment and components during
normal operation. [Sections 6.7,8.1.2,9.12,11.5.1, 12.6.3, BOD, ROIN: 1-40577, ROIN: 1-40729,
ROIN: 1-41030, ROIN: 1-41173, ROIN: 1-41328] [Section 9.1, ORD, ROIN: 8-4345, ROIN: 8-4346].

Basis Discussion: None.
[ALARA]

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

Verif. Verif. :
Method By Plan . Notes/Comments
Review design for configurations that will facilitate Documented in an
I ENG o . .
replacement/removal or remote calibration of equipment. | evaluation/assessment.

3.9  Other Structures, Systems, and Components Requirements
3.9.1 Mission and Functional / Performance Requirements (Including States/Modes)

3.9.1.1  Piping Design

39.1.1.1 Codes and Standards

Requirement: The HMH piping design, fabrication, inspection, and testing of the piping shall be in
accordance with ASME B31.3, Process Piping, 1996 edition, as tailored in Appendix C, Section C.26, of
the Safety Requirements Document. [Section 16.4.1.3, BOD, ROIN: 8-5238] [Appendix C, Section C.26,
SRD, ROIN: 2-22488].

Basis Discussion: The pipe, flanges, and valves are in accordance with the long stock code descriptions
Iisted in applicable pipe class specifications used for the HMH system. 24590-WTP-3PS-P000-T0001
provides a summary listing of all the pipe class specifications used on WTP. Each pipe class sheet lists
the design code used for the specific pipe class specification. The pipe, fittings, flanges, and valves used
are in accordance with the design code listed on the specific pipe class specification. There are specific
numbered in-line components provided by other engineering disciplines that are in accordance with the
design code requirements listed in the applicable engineering specification for the specific component.

Verification: Verification is expected to be achieved through the following:
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Verif, Verif.
Method By Pian Notes/Comments
Perform an analysis of the piping design in accordance
A ENG with ASME B31.3, 1996 edition, as tailored in Appendix
C, Section C.26, of the SRD.
Documented m an
Review of the design for conformance to the analysis cvaluatlon/assessme_nt s
1 ENG may be performed using a
results. . -
sampling basis or
documented m DVR.

3.10 Relevant Codes and Standards
3.10.1 Codes of Record

Table 3-5 identifies relevant external codes and standards applicable to the HMH design. These are
selected from those documents that comprise the Code of Record (COR) as established in 24590-WTP-
RPT-ENG-01-001, Technical Baseline Description, i.e., the WTP Contract, the Basis of Design (BOD),
and the Safety Requirements Document Volume IT (SRD). Use of these documents is typically invoked
in the design process through the documents identified in Section 3.10.2. Beyond inclusion here, no
attemnpt is made in this document to extract individual design requirements from these documents for
atlocation to SSCs.

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

Table 3-5: HLW HMH Appllcable Codes and Standards

. Not applicable
“ImplementingiCodes anid Standards: [24590-WTP-
o AWS D1.1, Structural Welding Code - Steel.
» AWS D1.6, Siructural Welding Code - Stainless Steel.
o AISC M016-89, Manual of Steel Construction — Allowable Stress Design, Ninth Edition
o ASCE 7-98, Minimum Design Loads for Buildings and Other Structures
o DOE-STD-1020-94, Natural Phenomena Hazards Design and Evaluation Criteria for Depariment of Energy
Facilities
+ NFPA 101, Life Safety Code.
e WAC 173-303, Washington Administrative Code - Dangerous Waste Regulatwns
“Implementiny Codes and Standards: [245903VIP-SRD-ESH-0T-001-02, R Se |
» ANSI/ISA-67.04.01-2006, Setpoints for Nuclear Safety-Related Instrumentation, as tallored m Appendlx C
of the SRD.
o AISC M016-89, Manual of Steel Construction — Alowable Stress Design, as tailored in Appendix C of the
SRD.
 AISC N690-1994, Specification for the Design, Fabrication, and Erection of Steel Safety-Related Structures
for Nuclear Facilities, as tailored in Appendix C of the SRD.
o ASCE 4-98, Seismic Analysis of Safety-Related Nuclear Structures, as tailored in Appendix C of the SRD.
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Table 3-5: HLW HMH Applicable Codes and Standards

o ASCE 7-98, Minimum Design Loads for Buildings and Other Structures, as tailored in Appendix C of the
SRD.

¢ DOE-STD-1020-94, Natural Phenomena Hazards Design and Evaluation Criteria for Department of Energy
Facihities, as tailored in Appendix C of the SRD.

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

o IEEE 338-1987, Standard Criteria for Periodic Surveillance Testing of Nuclear Power Generating Station
Safety Systems, as tailored in Appendix C of the SRD.

o TEEE 344-1987 (R1993), IEEE Recommended Practice for Seismic Qualification of Class 1E Equipment for
Nuclear Power Generating Stations, as tailored in Appendix C of the SRD.

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

o TEEE 384-1992, Standard Criteria for Independence of Class 1E Equipment and Circuits, as tailored m
Appendix C of the SRD.

o IEEE 497-2002, Standard Criteria for Accident Monitoring Instrumentation for Nuciear Power Generating
Stations as tailored m Appendix C of the SRD.

s TEEE 1023-88, Guide for the Application of Human Factors Engineering to Systems, Equipment, and !
Facilities of Nuclear Power Generating Stations.

o NFPA 70-1999, National Electrical Code

s NFPA 801-2003, Standard for Fire Protection for Facilities Handling Radioactive Matenals, as tailored m
Appendix C of the SRD.

e UBC-1997, Uniform Building Code, as tailored in Appendix C of the SRD.

3.10.2 WTP Design Criteria, Design Guides, and General Specifications

Table 3-6 identifies relevant discipline design criteria, guides, and general specifications applicable to the
HLW HMH. Use of these documents to develop the detailed design of SSCs is governed by engineering
procedures. The majority of requirements within these documents are derived from external codes and
standards or are specified methods and approaches to achieve standardization and consistency of design.
Beyond inclusion herc, no attempt is made in this document to extract individual design requirements
from these documents for tracing and verification, or to define how direction provided by these
documents is applicable and allocated (or not) to individual SSCs.
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Table 3-6: WTP Design Criteria, Guides, and General Specifications Applicable to HLW HMH
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24590-WTP-GPG-ENG-086

Equipment Environmental Qualification

24590-WTP-GPG-ENG-0103

Equipment Seismic Qualification

24590-WTP-GPG-ENG-0109

ceessibility Review of Equipment and Components

24590-WTP-GPG-ENG-0127

fProcessing Engineering Calculations

24590-WTP-GPG-ENG-0141

WTP Radiation Damage Thresholds for Non-Metallic Materials

24590-WTP-GPG-ENG-0150

[Plant Design/Mechanical Systems Equipment Interfaces: Terminal End
Equipment

24590-WTP-GPG-ENG-0159

Single Failure Analysis Process for Mechanical, HVAC, and Control Systems

[24590-WTP-GPG-1-005

Control Systerns Interfaces

24590-WTP-GPG-J-014

Control Systems Design Process. Guide

24590-WTP-GPG-J-017

WTP Seismic Category Application to C&I Systems

24590-WTP-GPG-M-002

Hydraulic Seals

24590-WTP-GPG-M-036

[Determining Quality Level and Seismic Category Classification of
Sub-Components, Assemblies, Sub-Assemblies, and Parts

24590-WTP-GPG-M-052

Specifying Design Cycles for Equipment and Piping

24590-WTP-GPG-SRAD-001

Design Guide for ALARA
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Table 3-6: WTP Design Criteria, Guides, and General Specifications Applicable to HLW HMH
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Engineering Specification for Positive Material Identification (PMI) for Shop
24590-WTP-3PS-G000-T0002  [Fabrication

IEngineering Specification for Environmental Qualification of Mechanical
24590-WTP-3PS-G000-T0015  [Equipment

24590-WTP-3PS-JQ00-T0004  [Engineering Specification for Management of Supplier Software

Engineering Specification for Environmental Qualification of Controi and
24590-WTP-3PS-JQ06-T0005  [Electrical Systerns and Components

24590-WTP-3PS-JQ07-T0001 Engineering Specification for Instrumentation for Package Systems

Engineering Specification for Construction and Instaliation of Controls and
24590-WTP-3PS-JQ08-T0001 nstrumentation

Engineering Specification for Seismic Qualification of Seismic Category /11
24590-WTP-3PS-SS90-T000!  |[Equipment and Tanks

Equipment Specification for Seismic Qualification of Seismic Category IIl & IV
24590-WTP-3PS-FB0O1-T0001 [Equipment and Tanks

24590-WTP-3PS-EEC0-T0003  |Engineering Specification for Local Operator Interface Workstations

4 System Description

This section summarizes design output information, describing the current design and the operational and
maintenance aspects of the system. The information provided below does not contain design
requirements and should not be used as design input. The description of the current design contained in
this section may not fully align with design requirements. Areas of misalignment are to be identificd with
a [HOLD] until resolved through appropriate mechanisms and the SDD updated to reflect changes made
to the design. Changes to the descriptive text will be made following the changes to the lower ttered
Engineering documents.

4.1 Configuration Information

The melter handling system (system HMH) is part of the High Level Waste (HLW) Facility, located on
the north face of the building. System HMH equipment supports the primary function of safely
installing/removing the HLW melters from melter cave 1 (MC1) and melter cave 2 (MC2). Melter caves
1 & 2 are parallel systems, both identical in operation and layout. The HLW melters, used in the glass-
vitrification process, weigh approximately 100 tons when full, and have envelope dimensions not to
exceed 172 inches (length) x 164 inches (width) x 146 inches (height).

System HMH comprises (in order north to south) the melter assembly pad (MAP) external of the building
envelope, C2 corridor, melter caves 1 & 2 C2/C3 airlocks, and melter caves 1 & 2 C3/CS airlocks. Two
rail systems (one for melter cave 1, one for melter cave 2) connect the north edge of the MAP to the C5
shield doors interfacing with melter caves 1 & 2. Staging area rails on the MAP run east to west allowing
the melter staging cart to access either melter cave 1 or 2 rail systems when importing or exporting a
melters.
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To comply with ALARA and operational requirements, the building envelope enclosing potentially
radioactive areas (non C1) of the melter handling system, shielding and containment doors perform in
conjunction with the facility Heating, Ventilation, and Air Conditioning (HVAC) systems, to provide
shielding and confinement. Areas are classified based on their potential for contamination such as C1 {no
contamination), C2, C3 and C5 (high potential contamination), and is controlled by cascading air from
areas of lower contamination potential to arcas of higher contamination potential. Shield doors and inlets
provide engineered air gaps to allow a controlled passage of air from one area to another.

Refer to drawings 24590-HLW-P1-P23T-00103, 00104, 00105, 00108, 00109 and 00110, HLW
Vitrification Building Equipment Location Plan for room locations.

Figure 4-1: Elevation +0 FT Key Plan
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4.1.1 Description of System, Subsystems, and Major Components

4.1.1.1 Description of Mechanical Handling Equipment

System HMH mechanical handling equipment is designed to meet operational and ALARA requirements,
with a nominal plant life of 40 years to minimize worker exposure by reducing maintenance and
replacement activities. Where commercially available components do not have a design life of 40 years,
the equipment 1s designed to facilitate maintenance. [3.4.1.2.1]

The design of the equipment has been simplified to improve reliability and maintainability where
practical, components such as drives motors have been located in accessible arcas to aid maintenance
activities and the use of plugs for electrical and instrumentation connections are provided (instead of hard
wiring) wherc possible. Features to aid decontamination, such as flat smooth surfaces, elimination of
crevices etc, are incorporated into the design. Materials and coatings have been selected to withstand the
radiological environment, and withstand decontamination. Wherever possible, permanently lubricated,
sealed for life components (bearings) are used 1o reduce maintenance. [3.4.1.2.2]
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4.1.1.1.1 Melter Transport Bogie System

General overview - System HMH melter transport bogie system supports the primary function of safely
installing/removing the HLW melters in the HLW Facility. The initial HLW melter is assembled on
temporary trestles, subsequent melters will be assembled on the melter staging cart. For the initial melter
inStallation, the melter is transferred directly to the melter transport bogie/melter support base. The
melter transport bogie then transports the melter to the melter import/export location, by way of a railed
track located within the facility. The melter transport bogie must pass through a series of radiological
controlling airlock doors prior to reaching the melter import/export location.

Following approximately 5 years of service, the HLW Melter is expected to reach the end of useful
service life, requiring retrieval of the spent melter by system HMH equipment. The melter support base is
removed from the melter transport bogie, to allow the installation of a melter overpack that provides
shielding and containment of the radioactive spent melter. The spent melter is expected to retain 10 tons
of glass over and above the 100 tons estimated weight of 2 new melter. Once the melter overpack is
transferred onto the melter transport bogie, it is moved into the facility to be loaded with the spent melter.
The melter transport bogie exits the facility to the MAP. The melter overpack containing the spent melter
1s removed from the melter transport bogie and set aside for processing,

41.1.1.2 Melter Transport Bogie
Plant Item Number:  24590-HLW-MH-HMH-MHAN-00047

Refer to: 24590-HLW-3PS-HCTH-T0002, Engineering Specification for System HMH Melter Transport
Bogie System

Refer to: 24590-HLW-M0-HMH-00020001, HLW Vitrification System HMH Design Proposal Drawing
Meiter Transport Bogie and Support Base

The melter transport bogie is classified Safety Significant (SS), seismic SC-III, to provide structural
integrity in the event of a bogie structural failure or collision with a shield door. [3.4.1.2.4]

The melter transport bogie is capable of performing the following functions; transport a newly assembled
melter from the melter assembly pad to melter caves 1 or 2, support/secure the melter overpack while
extracting a spent melter from the melter cave utilizing a melter overpack, and to transport the melter
overpack containing a spent melter from the melter cave C5 shield door to the melter assembly pad. The
melter transport bogie is capable of supporting a melter overpack containing a full failed or spent melter.

The melter transport bogie movement is provided by motorized roller drive assemblies that rides on, and
1s guided by, the melter assembly pad rails (24590-HLW-MH-HMH-RAIL-00008, MC2, and 24590-
HLW-MH-HMH-RAIL-00009, MC1), and the melter airlock rails (24590-HLW-MH-HMH-RATL-
00003, MC1, and 24590-HLW-MH-HMH-RAIL-00006, MC2). The bogie operating speed range is
between 0 ftand 5 ft per minute. The bogie speed is based on the most acceptable speed while meeting
the positional accuracy requirement of = 1/8”. The bogie acceleration is limited to 0.1g to protect the
integrity of a new melter during import from the MAP to the melter cave. Each powered roller assembly
has roller guides (on the west side only), to keep the drive on the rails. All maintenance activities for

example, the drive system and wheel modules, will take place on the MAP, where personnel accessibility
1s ALARA [3.6.1.2.1]

Drive motors are high-starting torque, reversible type, and are of sufficient power and torque output to
move the maximum weight of a fully loaded bogie in either direction from any position at the required
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speed without exceeding the rated capacity. Each powered roller assembly is provided with a spring-set,
clectrically released holding brake that defaults to the engaged state when the motor is de-energized or in
the event of a complete power loss. The bogie drive system incorporates a feature that allows for bogie
position “float” mode. This “float” feature is required to allow the bogie to freely translate along the rails
during interfacing with the overpack and the C5 shield door positioning lock pins. Power to the bogie is
supplied by a cord which is connected to wall-mounted plugs located in each of the individual rooms the
bogie travels through. This enables the bogie to be easily connected/disconnected from facility power
while being moved from one area to another, thus allowing the facility doors to be opened and closed to
maintain HVAC airflow control.

The bogie incorporates three position indicator switches to signal bogie position. The sequence of
operation is as follows: (1) One switch indicates that the bogie has reached the door interface position.
(2) One switch indicates that the bogie has reached the backed off position. (3) One switch indicates
melter delivery position.

The bogie incorporates a partition that can be manually positioned adjacent to the lower front edge of the
bogie to help maintain proper HVAC system flow balance and air gap flow velocity requirements, and
strike plates at appropriate positions on the framework to interface with the rail end stops. For installation
of the initial melter, the melter transport bogie has a detachable melter support base that makes up the
height to the melter cave floor. See Figure 4-2 for melter transport bogie.

Figure 4-2: Melter Transport Bogie
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4.1.1.1.3 Melter Support Base
Plant Item Number: 24590-HLW-MH-HMH-MHAN-00049

Refer to: 24590-HLW-3PS-HCTH-T0002, Engineering Specification for System HMH Melter Transport
Bogie System _

Refer to: 24590-QL-POA-MQTS-00003-03-00004

Refer to: 24590-HLW-MO-HMH-00020001, HLW Vitrification System HMH Design Proposal Drawing
Melter Transport Bogie and Support Base

The melter support base is classified Commercial (CM), seismic SC-III.

The melter support base is only used for installation of the initial melters into melter caves 1 and 2, as the
requirement for the shielded overpack is not required prior to removal of a failed radioactive (hot) melter.
Because the detachable melter support base will interface with melter transport bogie in exactly the same
way as the melter overpack, the design has been based on the weight of a loaded melter overpack and its
critical interfacing dimensions. Attachment features of the support base have been designed for

simplicity of use. Swivel hoist rings are attached to aid installation and removal of the support base using
a temporary crane.

The melter support base is designed to interface with the wheel structure of the HLW melter. The support
base has detachable stops at either end, to restrict movement of the melter during transfer operations. The
rails bave a top of rail at elevation +2 ft 11 in when installed on the melter transport bogie, and interface
with the melter cave rails to allow import of the melter into the melter cave (MC1 or MC2) via the HSH
system handling components. See Figure 4-3.
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Figure 4-3: Melter Support Base

41114 Melter Assembly Pad Rails

Plant Item Numbers:  24590-HLW-MH-HMH-RAIL-00008 (MC2)
24590-HLW-MH-HMH-RAIL-00009 (MC1)

Refer to: 24590-HLW-3PS-HCTH-T0002, Engineering Specification for System HMH Melter Transport
Bogie System

Refer to: 24590-HLW-MO-HMH-00018004, HLW Vitrification System HMH Design Proposal Drawing
Melter Assembly Pad Rails Details

Refer to: 24590-HL W-MO0-HMH-00018001 and -00018002, HLW Vitrification System HMH Design
Proposal Drawing Melter Assembly Pad, for location of rail stops (note 15)

The melter assembly pad (MAP) rails and rail stops are classified Safety Significant (SS), seismic SC-1I,
to provide structural integnity. [3.4.2.1]

The MAP rails comprise of two (2) sets, one set for MC1 and one set for MC2. The rails are capable of
supporting and directing the travel of the melter transport bogie with a melter overpack, containing a
spent melter (360 tons total). Rail and sole plates are designed to accommodate rail clips, to secure the
rail to the sole plate and allow rail placement tolerances to be achieved. The sole plates are designed to
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interface with the floor trench, required for wash-down activities, and are drilied and tapped to
accommodate 3/4-10UNC jacking bolts used for leveling and height adjustment, during installation.

Rail sections that support and interface directly with the melter transport bogie rollers, while the melter
transport bogie is in its operating position, will not sustain any permanent deformations or permanent
damage from the melter transport bogie rollers. Removable rail end stops are provided at the ends of each
rail and at other locations that protect the facility airlock doors during melter movement activities. The
end stops are capable of withstanding the impact of a fully laden melter transport bogie, traveling at full
operating speed, without exceeding allowable stress levels.

When the MAP rails are not in use, rail access cover plates are placed to cover the rail trench for ease of
transporting equipment over the rails and a safety feature for facility workers. The cover plates are
weatherproof as to help keep rails dry while covering the trench. During Melter/overpack import/export
operations, the rail-access cover plates will be removed and stored locally.

4.1.1.15 Melter Airlock Rails

Plant Item Numbers: ~ 24590-HLW-MH-HMH-RAIL-00003 (MC1)
24590-HLW-MH-HMH-RAIL-00006 (MC2)

Refer to: 24590-HLW-3PS-HCTH-T0002, Engineering Specification for System HMH Melter Transport
Bogie System

Refer to: 24590-HLW-MO0-HMH-00018003, HLW Vitrification System HMH Design Proposal Drawing
Melter Airlock Rails Details

Refer to: 24590-HLW-M0-HMH-00018001 and -00018002, HLW Vitrification System HMH Design
Proposal Drawing Melter Assembly Pad, for location of rail stops (note 15)

The melter airlock rails and rail stops are classified Safety Significant (SS), seismic SC-II1, to provide
structural integrity. [3.4.1.2.4,3.4.2.1]

The melter airlock rails comprise of two (2) sets, one set for MC1 and one set for MC2. The rails are
capable of supporting and directing the travel of the melter transport bogie with a melter overpack,
containing a spent melter (360 tons total). Rail and sole plates are designed to accommodate rail clips, to
secure the rail to the sole plate and allow rail placement tolerances to be achieved. The sole plates are
designed to interface with the floor trench, required for wash-down activities, and are drilled and tapped
to accommodate 3/4-10UNC jacking bolts used for leveling and height adjustment, during installation.

The melter airlock rails and sole plates are designed with sufficient structural integrity to withstand a
hydraulic ram used in the recovery of a failed melter transport bogie. The sole plates incorporate tapped
holes and shear lugs used for attachment and reaction forces of the hydraulic ram design.

Rail sections that support and interface directly with the melter transport bogie rollers, while the melter
transport bogie is in its operating position, will not sustain any permanent deformations or permanent
damage from the melter transport bogie rollers. Removable rail end stops are provided at the ends of each
rail and at other locations that protect the facility airlock doors during melter movement activities. The
end stops (SS, seismic SC-IIT) are capable of withstanding the impact of a fully laden melter transport
bogie, traveling at full operating speed, without exceeding allowable stress levels. The end stops protect
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the melter airlock confinement and shield doors form a moving bogie, and prevent the melter bogie from
moving off the end of the MAP when the transporter is not present.

When the melter airlock rails are not in use, rail access cover plates are placed to cover the rail trench for
ease of transporting equipment over the rails and a safety feature for facility workers. The cover plates
are weatherproof as to help keep rails dry while covering the trench. During Melter/overpack
import/export operations, the rail-access cover plates will be removed and stored locally. See Figure 4-4
for typical rail, rail section and end stop.

Figure 4-4: Rail System
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4.1.1.1.6 Melter Staging Cart

Note, the following is for information only. The melter staging cart is not being procured by BNI as
part of the melter transport bogie procurement at this time. This melter staging cart is a proposal
for future melter assembly on the MAP when required.

Plant hem Number: 24590-HLW-MH-HMH-MHAN-00048

Refer to: 24590-HLW-3PS-HCTH-T0002, Engineering Specification for System HMH Melter Transport
Bogie System
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Refer to: 24590-HLW-MO-HMH-00019001, HLW Vitrification System HMH Design Proposal Drawing
Melter Staging Cart

The melter staging cart is classified Commercial (CM), seismic SC-III.

The melter staging cart is capable of transferring the assembled melter to the melter transport bogie with
the melter support base or melter overpack fitted to the melter transport bogic. The structure is capable of
transferring the melter to either the east or west melter transport bogie locations. The melter staging cart
1s designed to interface with the wheel structure of the melter. Rail sections that support and interface
directly with the melter rollers do not sustain any permanent damage from the rollers.

The staging cart provides sufficient precision and rigidity to allow asscrubly of a new melter to within
+1/64”. Additional temporary blocking may be provided to provide additional stiffness to the cart
framework to assure overall cart deflection is limited to +1/16” in any direction during cart movement
with an assembled melter. The staging cart has permanent, precision benchmark targets milled on upright

stainless steel plates to allow leveling the staging cart prior to melter fabrication. Targets allow surveying
from a single location.

The melter staging cart interfaces with, and allows precision placement of the melter lid and seismic lug
fixtures. The staging cart is provided with a winch system that allows moving the cart between the MAP
rails (east to west) or to any intermediate position between. See Figure 4-5.

Figure 4-5: Proposed Melter Staging Cart

Proposed Lid Assembly
Fixture

Direction of Cart Travel (East/West)
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4.1.1.1.7 Melter Staging Cart Rails

Note, the following is for information only. The melter staging cart rails are not being procured by
BNI as part of the melter transport bogie procurement at this time. This melter staging cart rail
system is a proposal for future melter assembly on the MAP when required.

Plant Item Number: 24590-HLW-MH-HMH-RAIL-00012

Refer to: 24590-HLW-3PS-HCTH-T0002, Engineering Specification for System HMH Melter Transport
Bogie System

Refer to: 24590-HLW-M0-HMH-00018004, HLW Vitrification System HMH Design Proposal Drawing
Melter Assembly Pad Rails Details

The melter staging cart rails are classified Commercial (CM), seismic SC-IIL

The melter staging cart rails are capable of supporting and directing the travel of the melter staging cart
(with an assembled new melter) and is designed to interface with the wheel structure of the melter staging
cart. Rails and sole plates are designed to accommodate rail clips to secure the rail to the sole plate and
allow rail placement tolerances to be achieved. The sole plates are drilled and tapped to accommodate
3/4-10UNC jacking bolts used for leveling and height adjustment during installation.

Rail stops are provided at the ends of each rail. The end stops are capable of withstanding the impact of a
fully laden melter staging cart, traveling at full operating speed, without exceeding allowable stress levels.
When the melter staging cart rails are not in use, rail access cover plates are placed to cover the rail trench
for ease of transporting equipment over the rails and a safety feature for facility workers. The cover
plates are weatherproof to keep rails dry while covering the trench. During melter/overpack
import/export operations, the rail-access cover plates will be removed and stored locally. See Figure 4-6
for proposal drawing.

Figure 4-6: Proposed Melter Staging Cart Rails

Meiter Staging Cart (Ref Only)

Staging Cart Rail System
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4.1.1.1.8 HLW Melter Overpack

Note, the following is for information only. The melter overpack is not being procured by BNI as
part of the melter transport bogie procurement at this time. This melter overpack is a proposal for
future melter import/export when required.

Plant Item Number:  24590-HLW-MH-HMH-MHAN-00012 (MC1)
24590-HLW-MH-HMH-MHAN-00023 (MC2)

Refer to: 24590-HLW-3PS-ADDH-TO0001, Engineering Specification for System HMH Shield Doors,
Containment Doors and Melter Overpack

Refer to: 24590-HLW-M0-HMH-00021001, HLW VFitrification System HMH Design Proposal Drawing
Melter Overpack Assembly

Refer to: 24590-HLW-MO0-HMH-00021002, HLW Vitrification System HMH Design Proposal Drawing
Melter Overpack Details

The melter overpack is classified Safety Significant (SS), setsmic SC-11I, to provide structural. [3.4.1.2.4,
3421,37.1.1]

The melter overpack is a steel, shielded, enclosure for the transport, interim storage, and final disposition
of the HLW melter. Due to the high radiation levels associated with a spent melter, the walls of the
metlter overpack have a nominal shiclding thickness of approximately 8 inches of carbon steel. The safety
function of the overpack is to provide adequate radiation shielding and an adequate confinement boundary
to contain loose contamination associated with a spent or failed Melter. This is accomplished through
steel shielding; confinement provisions that may include such features as welded, or otherwise acceptably
sealed joints; and a HEPA filtered vent. [3.7.2.1]

To allow for importing and exporting of the melter, the overpack is provided with a closure shield door.
The closure shicld door is supported by pins attached to the closure door. The door provides features to

" prevent unacceptable radiation streaming during operations requiring manned access to effect overpack
closure completion. The overpack includes provisions to achieve a high integrity mechanical seal for all
penctrations that pass through the overpack structure. All penetrations are designed to facilitate ease of
seal welding which may be used to achieve a long-term closure configuration.

The melter overpack is designed to interface with the system HMH C5 shield door (24590-HLW-AD-
HMH-DOOR-00010, MC1 and 24590-HLW-AD-HMH-DOOR-00015, MC2) to allow for removal and
instailation of the melter overpack closure shield door using handling and alignment features of the C5
door. The overpack has a rail system on the lower interior surface that interfaces with the melter wheels,
the rail/roller interface is used during importing/exporting of the melter into and out of the melter
overpack.

The estimated weight of the overpack is 250 tons empty, and 360 tons when loaded with 2 spent/failed
melter full of glass (melter + glass approx 100 tons). The overall dimensions of the overpack are 200”
long, 192” wide, by 172” high. The dimensions of the removable overpack closure door on the front side
of the overpack (south side) are 208” wide, 172" high, by 8” thick. Durning final assembly of the
overpack, the height between the internal rails and the melter transport bogie rollers are capable of being
adjusted (using shims or similar means) to “match” the as-built rail height difference between the rails
1nside of the overpack and the rails in the melter cave.

24590-ENG-FO0130 Rev 3 (Revised 10/21/2014) Page 53 Ref: 24590-WTP-3DP-G04B-00093

[ R R




24590-HLW-3ZD-HMH-00001, Rev 0
HLW Melter Handling (HMH) System Design
Description

The overpack includes melter restramt features to restrain the melter motion along the internal rails durmg
overpack movement operations. The aggregate working load limit of the restraint system is sufficient to
restrain melter movement in any direction with capacity at least 1/2 times the weight of the spent HLW
Melter.

The overpack contains a dedicated winching system located in a shielded enclosure permanently attached
external to the main overpack enclosure. The winching system retricves the new melter into the overpack
from the melter staging cart (24590-HLW-MH-HMH-MHAN-00048), while limiting the melter
acceleration to 0.1 g. The winching system is also used in the remote retrieval of the spent melter from
melter caves 1 & 2. The overpack winch hook is remotely accessible with the melter cave crane mounted
power manipulator when the overpack is located at C5 shield door interface position with door open. The
overpack winch provides a constant braking force when importing the melter with the system HSH melter
import winch. Braking is required to maintain constant tension in the import winch cable to prevent
melter accelerations from exceeding 0.1g due to potential release of strain energy in the cable during
transition from static to rolling friction.

After receiving a new or failed/spent melter into the overpack, the winch system is required to maintain a
constant tension in the cable to ensure melter stability during transit. The winching system 1s sized to
retrieve the spent/failed melter under assumed conditions that two (2) wheels are seized on the melter
(weighing approximately 100 tons) and that the rails are dry. At the conclusion of melter import
activities, the winch wire rope will be spooled out into the melter cave, it will therefore be necessary to
retrieve the wire rope into the overpack prior to closure of the shield doors. The wire rope will not be in
tension during retricval, the winch drum is equipped with a pressure roller to ensure proper re-spooling of
the wire rope.

The overpack closure door, when preliminary closure is established, is scaled against the overpack
enclosure flange using a high integrity seal, which is compatible with subsequent seal welding operations
for long term overpack closure. The seal is a double seal configuration; with leak testing provision
(including a leak test volume between the seals) such as would be required during a helium leak test. The
seal is an “airtight” seal, and meets the requirements to allow the melter overpack to comply with HNF-
EP-0063, Hanford Site Solid Waste Acceptance Criteria (HSSWAC). Closure bolts are used to obtamn the
required seal compression as per the seal manufacturer’s recommendations.

All penetrations and electrical bulkheads to the overpack enclosure area designed to provide adequate
radiological shielding. In addition, the penetrations and bulkheads include features that will allow
preliminary closure with leak testable metal o-ring seals, and long-term closure with a seal-welded
interface.

The overpack closure door interfaces with the C5 shield door. The overpack closure door incorporates
door support pins provided with appropriate alignment features, which support the overpack closure door
weight. The door support pins interface with mating features of the overpack enclosure, guide the door
during remote reinstallation, and supports the door until closure bolts (fasteners) have been manually
installed. The support pins and interfacing contact surfaces of the overpack flange are fabricated from
suitable materials to prevent excessive binding or galling at the interface during operations requiring or
having the potential for shiding motion along the interface.

The overpack incorporates a certified, testable, nuclear High Efficiency Particulate Air (HEPA) filtered

vent that meets Washington Administrative Code (WAC) and Department of Transportation (DOT) 7A
requirements, to prevent unacceptable pressurization and the release of radioactive material from the
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overpack. The overpack includes grout filling ports and venting port(s) that will facilitate future grouting
capability if required. The overpack is provided with removable tie-down mechanisms and means to
interface properly with the truck/trailer during overpack transport. The overpack exterior surfaces are
covered by stainless steel sheet (304L) with a thickness of 1/87 to ease decontamination of its outer
surface, and to protect the overpack from water damage. See Figure 4-7.

Figure 4-7: Melter Overpack
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4.1.1.19 Melter Overpack Lift System and Stands

Note, the following is for information only. The melter overpack lift system is not being procured
by BNI as part of the melter transport bogie procurement at this time. This lift system is a
proposal for future melter overpack when required.

Plant Item Number: 24590-HLW-MJ-HMH-LIFT-00001

Refer to: 24590-HLW-3PS-HCTH-T0002, Engineering Specification for System HMH Melter Transport
Bogie System

The melter overpack lift system is classified Safety Significant (SS), seismic SC-1I1, to provide structural
integrity.
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The lift system is capable of raising and supporting a fully loaded melter overpack with spent melter,
simultaneously. The system is capable of raising the equipment high enough to reparr failed drive
components of the melter transport bogie. The raised height allows for separation and extraction of the
melter transport bogie from the overpack. Support stands (or positive mechanical lockouts) are provided
as mecessary, to protect agamst an unsafe load due to a failed lifting device. In conjunction with the
melter transport bogie, the lift system maintains compliance for alignment between a loaded overpack or
melter support base, and the melter transport bogie.

41.1.2 Containment Doors and Shield Doors

Movement of the melter transport bogie, melter overpack and melter to melter caves 1 & 2 from the
melter assembly pad requires the melter transport equipment to move through four doors. The door
configurations for melter caves 1 & 2 are identical in design and operational requirements and are
described in the following sections.

4.1.1.2.1 Architectural Roll-Up Doors

Plant ltem Number:  24590-HLW-AD-HMH-DOOR-00011 (MC1)
24590-HLW-AD-HMH-DOOR-00012 (MC2)

Refer to: 24590-WTP-3PS-ADRC-T0001, Engineering Specification for Vertical and Horizontal Coiling
Doors 08331

The MAP and corridor HC0104 are separated by two architectural roll-up doors, receipt bay door HMH-
DOOR-00011 (for melter cave 1 rail system), and receipt bay door HMH-DOOR-00012 (for melter cave
2 rail system). The doors provide environmental performance requirements per the engineering
specification. The doors are motor driven open and closed, and the door openings are sized to allow
passage of the melter overpack and transport bogie without interference.

4.1.1.2.2 C2 Containment Door

Plant Item Numbers.  24590-HLW-AD-HMH-DOOR-00008 (MC1)
24590-HLW-AD-HMH-DOOR-00013 (MC2)

Refer to: 24590-HLW-3PS-ADDH-T0001, Enginecring Specification for System HMH Shield Doors,
Containment Doors and Melter Overpack.

Refer to: 24590-HLW-MOD-HMH-00001, 24590-HLW-AD-HMH-DOOR-00008 — C2 Containment Door
Melter Cave 1 Data Sheet.

Refer to: 24590-QL-POA-ADDH-00009-09-00205, Drawing — As Built C2 Containment Door — C2-1
(24590-HLW-4D-HMH-DOOR-00008).

The C2 containment doors are classified Safety Class (SC), seismic SC-1, to provide structural integrity
and to maintain the C5 containment boundary. [3.4.1.2.4, 3.4.2.1]

The C2 containment doors are located on elevation +0 ft between corridor HC0104 and room H-0116A

(MC1 - C2/C3 Airlock), and corridor HCO104 and room H-0105A (MC2 — C2/C3 Airlock). The C2
contamment door, normally closed and sealed. 1s opened to allow a clear path for the passage of the
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melter overpack and transport bogie, and other melter cave equipment into and out of the C2/C3 airlock.
When closed and in the sealed position, the C2 containment door provides a Safety Class (SC) sealed
boundary between the C2 corridor and the C2/C3 airlock. The C2 containment door has no specific
requirements pertaining to radiological shielding. [3.5.1.1,3.5.1.4]

The doors dimensions are 226” wide, 195” high, by 10” thick, and weigh approximately 8§ tons. The door
1s horizontally translating, and is driven open and closed by an electric motor driven lead screw at a travel
speed of 6-8 feet per minute during nominal full-speed travel. The drive motors are high-starting torque,
reversible type, and are of sufficient power and torque output to move the door in either direction from
any position at the required speed without exceeding the rated capacity. The door includes interlocking
and control features, including position sensing (proximity switches) and interfaces with the facility MHJ
system. The door drive system is provided with a slipping clutch coupling and/or torque limiter, to
prevent stalling of the motor or damage to drive system components in the event of a malfunction.

Drive system components are accessible from the side of the door adjacent to corridor HC0104, with the
door 1in the fully closed and sealed position. Drive components are accessible without breach of the seal
boundary, and are capable of being removed and replaced without significantly affecting the structural
characteristics of the door and its supports. Clutches default to the engaged position when they are de-
energized or lose power. Fail-safe brakes, that engage when the motor is de-energized, are incorporated
mto the drive systems such that there is an individual brake unit for each individual screw, chain, etc. that
attaches directly to the door. The brakes default to the engaged state when they are de-energized or lose
power and have a manual release mechanism.

When the door is in the fully closed position, the door perimeter seals against a compressible face seal
installed on the vertical face of the embedded liner around the door opening. The sealing method requires
additional horizontal translating motion to drive the door against the compressible face seal interface.
This drive motion is accomplished using an electric powered drive motor and supporting drive equipment.
The door is manually locked in the closed position with the use of levers located on both the east and west
end faces of the door. To accommodate the rail system that passes through the lower horizontal surface
of the door opening, a lower seal plate, capable of being attached to the facility embeds using threaded
fasteners, incorporating scals of similar configuration and construction to the embed liner face seals, and
of sufficient strength to resist the lateral push forces of the seal compression, are provided for sealing
along the lower edge of the door perimeter. See Figure 4-8.
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Figure 4-8: C2 Containment Door
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41.1.2.3 C2/C3 Shield Door

Plant Item Numbers:  24590-HLW-AD-HMH-DOOR-00009 (MCJ)
24590-HLW-AD-HMH-DOOR-00014 (MC2)

Refer to: 24590-HLW-3PS-ADDH-T0001, Engineering Specification for System HMH Shield Doors,
Containment Doors and Melter Overpact.

Refer to: 24590-HLW-MOD-HMH-00004, 24590-HLW-AD-HMH-DOOR-00009 — C2/C3 Shield Door
Melter Cave I Data Sheet.

Refer to: 24590-QL-POA-ADDH-00009-09-00033

The C2/C3 shield doors are classified Safety Significant (SS), seismic SC-IL to provide shielding,
structural integrity and to maintain the C5 containment boundary. [3.4.1.24,3.42.1]

The C2/C3 shield doors are located on elevation +0 ft between room H-0116A (MC1 - C2/C3 airlock)
and room H-0116B (MC1 — C3/CS5 airlock), and room H-0105A (MC2 - C2/C3 airlock) and room H-
0105B (MC2 — C3/C5 airlock). The C2/C3 shield door, normally closed, is opened to allow a clear path
for the passage of the melter overpack into and out of the C3/C5 airlock. When the C2 containment door
is closed, the C2/C3 door provides a HVAC leakage area around the perimeter of the door of roughly 4 sq
ft. When the C2 door is open, the C2/C3 door provides a leakage area of 1 sq fi. The C2/C3 shield door
is expected to open on an annual basis for visual inspcction of the air lock, and once every five years to
support melter change out. The shield door interfaces with an adjacent embed liner to achieve an
engineered air gap for proper system flow balance and air gap flow velocity requirements. [3.5.1.1]
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The doors are 226” wide, 196” high, by 9.5 thick (not solid, clad tubular framework) providing
radiological shielding equivalent to 1.5 inches of steel (to satisfy ALARA requirements) and weigh
approximately 14 tons. Similar to the C2 containment door, the door is a single-slide, horizontally
translating door, with supporting rail and guiding features, with a door travel distance sufficient to ensure
a clear opening of 214” wide x 198 high. The door is power operated by an electric motor driven lead
screw, of which the motor has high-starting torque, reversible, and is of sufficient power and torgue
output to move the door in either direction from any position at the required speed without exceeding the
rated capacity. Moving parts of the door drive system are guarded to protect personne! from injury.

The door drive system is designed to operate the door at a travel speed of 6-8 feet per minute during
nominal full-speed travel, and has mechanical overload devices instrumented with trip switches to provide
the control system with a signal that a malfunction has occurred. The door has mterlocking and control
features (proximity switches) that interface with the MHJ system to indicate the door is in the open or
closed position. The leading edge of the door has a safety device that will immediately reverse the door
movement upon contact with or sensing of an obstruction, and cause the door to return to its full open
position. :

The doors interface with the C2/C3 shield door embed liners for structural support/anchorage, when in the
fully closed position, the door interfaces with the adjacent encast liner to achieve a nominal 0.75 inch air
gap. The air gap is capable of being adjusted from room H-0116A & H-0105A with the door mstalied,
and 1n the fully closed position so as to affect an HVAC design airflow of approximately 2400 SCFM
through the air gap. The air gap is adjustable in the range of 0.5 inch to 0.75 inch. To accommodate the
melter transport bogie rail system that passes through the lower horizontal area of the door opening, the
doors lower guiding and supporting rail system incorporates removable sections capable of being attached
to the facility embeds using threaded fasteners. These removable sections will normally be installed, and
do not interfere with the normal translating motion of the C2/C3 shield door, and are easily removable to

allow the melter overpack to pass throngh the door opening on the melier rail system. See Figure 4-9.
[3.5.1.1,35.1.2]
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Figure 4-9: C2/C3 Shield Door
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4.1.1.2.4 C5 Shield Door

Plant Item Numbers:  24590-HLW-AD-HMH-DOOR-00010 (MC1)
24590-HLW-AD-HMH-DOOR-00015 (MC2)

Refer to: 24590-HLW-3PS-ADDH-T0001, Engineering Specification for System HMH Shield Doors,
Containment Doors and Melter Overpack.

Refer to: 24590-QI-POA-ADDH-00009-09-00123, C5 Shield Door Assembly Drawing Shield Door
Hydraulics Meiier Handling Melter 1.

Refer to: 24590-HLW-MOD-HMH-00005 — C5 Shield Door Melter Cave I Mechanical Handling Data
Sheet.

Refer: 24590-QL-POA-ADDH-00009-03-00035, Procedure — Factory Acceprance Test Procedure, C5
Shield Door

The C5 shield doors are classified Safety Significant (SS), seismic SC-II, to provide shielding, structural
integrity and to maintain the C5 containment boundary. [3.4.1.2.4,3.4.2.1]

The C5 shield doors are located on elevation +0 ft between room H-0116B (MC1 - C3/C5 airlock) and
room H-0117 (Melter Cave No 1), and between Rooms H-0105B (MC2 - C3/C5 airlock) and room H-
0106 (Melter Cave No 2). The CS shield door, normally closed, is opened to allow a clear path for the
import/export of the melter between Room H-0116B and H-0117 and between H-0105B and H-0106.
When 1n the closed position, the C5 shield door provides for radiological shielding and personnel
exclusion from the high radiation and radioactive contamination environment present in Room H-0117
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and H-0106 (ALARA). Opening of the door will be controlled through administrative controls ensuring
worker protection. The C5 shield door is also part of the ventilation system design approach to use
cascading ventilation to support confinement. The C5 shield door interfaces with the adjacent embed
liner to achieve an engineered air gap for proper system flow balance and flow velocity requirements.
The doors dimensions are 2117 wide, 196” high, by 8” thick steel plate, and weigh approximately 60 tons.
When supporting the overpack closure shield door (40 tons approximate weight) the combined weight 1s
approximately 100 tons. Similar to both the C2 contatnment doors and the C2/C3 shield doors, the C5
shield door is a single-slide, horizontally translating door, with supporting and guiding features, that has a
door travel distance sufficient to ensure a clear opening to allow overpack access to the melter cave face
(door travel of approximately 211 inches). The door is power operated by an electric motor driven lead
screw that connect between the door and stationary portions of the drive system. The drive system is
heavy-duty industrial type which operates the door open and closed at a travel speed of 20-28 inches per
minute during nominal full-speed travel. Moving parts of the door drive system are guarded to protect
persomnel from injury. [3.5.1.4, 3.5.2.1]

The drive system has ramp-up/ramp-down speed control with position/speed feedback control. The drive
system is capable of accurate positioning of the C5 shield door as required to support the melter overpack
closure shield door handling function of the C5 shield door.. The drive motor are a high-starting torque,
reversible type, and are of sufficient power and torque output to move the door in either direction from
any position at the required speed without exceeding the rated capacity. The drive system is provided
with slipping clutch coupling(s) and/or torque limiter(s), to prevent stalling of the motor or damage to
drive system components in the event of a malfunction. The mechanical overload devices are
mstrumented with trip switches or similar provisions to provide the control system with a signal that a
malfunction has occurred.

Door interfaces with the CS shield door embed liner for structural support and anchorage, and when in the
fully closed position, the door interfaces with the adjacent encast liner to achieve a nominal 0.75 inch air
gap. The air gap is capable of being adjusted from Room H-0116B & H-0105B, with the door installed,
and in the fully closed position so as to affect an HVAC design airflow of approximately 2400 SCFM
through the air gap. The air gap is adjustable in the range of 0.5 inch to 0.75 inch. [3.5.1.1]

The door includes remotely positionable hydraulic actuators features that allow the CS5 shield door, when
in the fully closed position, to receive, Lift, and restrain the melter overpack closure shield door in order to
remotely separate the overpack shield door (weight of approximately 40 tons) from the overpack (factory
acceptance test and overpack door simulation removal test). These features also facilitate remote
reengagement of the overpack shield door with the overpack container. The lifting features of the
overpack closure shield door are designed such that following the lifting of the overpack closure shield
door, the hydraulic jacking mechanisms (water-glycol), can be lowered (depressurized) to cause the
overpack closure shield door 1o be supported and restrained by the rigid structures of the C5 Shield Door.
The normal condition (long-term state) for the C5 Shield Door is to ensurc adequate support and retention
of the overpack closure shield door without pressurization of the hydraulic system. The hydraulic power
packs HSH-MHAN-00015 (MC1) and HSH-MHAN-00067 (MC2) are part of the HSH system, and are
located m corridor HC0104.

The door includes alignment features to allow accurate re-positioning of the door following overpack
door retrieval and C5 door cycling operations, so as to allow remote replacement of the overpack door
onto the overpack container without incurring damage to the overpack closure sealing mterfaces. The
door drive system incorporates a feature that allows for a shield door position “float” mode. This feature
is required to allow the door to freely translate along the rails during placement of the melter overpack
closure shield door during interfacing with the overpack structure. The “float” mode of operation does
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not adversely affect the accuracy of, nor does it require “recalibration” of, any instrumentation (e.g.
resolvers, or encoders) used to monitor absolute door position during normal door positioning.

Exterior surfaces of the shicld door exposed to the melter cave environment are clad with stainless steel
plate (cladding on melter cave side). The use of stainless steel facilitates the ease of decontamination
(ALARA). Portions of the door that are impractical to clad are constructed from stainless steel to
facilitate decontamination. The door includes interlock control features that interface with the MHJ
system. These interlocks indicate door travel positions (open/closed), door locks actuated (door
locked/unlocked in position) and position of locking actuators for overpack closure door (hydraulic
cylinders extended or retracted).

Ifa door drive system fails, the through-wall recovery system provides the ability to close the door
without requiring personne] to enter room H-0116B (MC1 — C3/C5 Airlock) or room H-0105B (MC2 -
C3/C5 Airlock). It is possible to recover the door from any position of the door's travel path. Once the
door 1s closed, maintenance personnel will be able to access Room H-0116B & Room H-0105B in order
to perform repairs. Recovery rods arc connected in series and extended through the recovery assembly
until they reach and connect to the recovery rod socket mounted on the shield door. With the shield door
remotely decoupled from the drive sysiem attachment point, the door can then be pulled into the closed
position. [3.5.4.1]

Figure 4-10: C5 Shield Door
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41.1.2.5 C5 Shield Door Fascia

Plant Item Numbers:  24590-HLW-MH-HMH-MHAN-00013 (MC1)
24590-HLW-MH-HMH-MHAN-0002] (MC2)
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Refer to: 24590-HLW-3PS-ADDH-T0001, Engineering Specification for System HMH Shield Doors,
Containment Doors and Melter Overpack.

Refer to: 24590-HLW-M0-HMH-00003003 — HLW Vitrification System HMH Design Proposal Drawing
C5 Shield Door Fascia Detail Melter Handling.

The CS shield door fascia is classified Safety Significant (SS), seismic SC-IIL, to provide structural
integrity.

The C5 shield door fascia is located in room H-0116B (MC1 — C3/CS5 Airlock) and room H-0105B (MC2
~C3/C5 Airlock). The CS5 shield door fascia consists of connected plate structures that extend from the
floor to the ceiling, between the opposing walls of the C3/C5 airlock near the C5 shield door. The fascia
1s part of the ventilation system design approach to use cascading ventilation to support confincment. It
interfaces with the melter overpack and concrete structure of Room H-0116B and Room H-0105B. The
fascia is positioned 1o achieve an engineered air gap for air flow velocity requirements during overpack
positioning at the CS shield door. [3.5.1.1]

The fascia structure is primarily constructed from austenitic stainless steel plate. The structure interfaces
with a 304” wade x 231" high “aperture” formed by the ceiling, floor, and walls of rooms H-0116B and
H-0105B. The fascia structure has an opening of approximate dimensions 262” wide x 178.5” high, sized
to accommodate the melter overpack, and is provided with two sliding doors with approximate
dimensions of 40” wide x 180” high. Fascia weight is approximately 3 tons, including the sliding doors
weighing approximately 1000 Ib. each.

The predominant feature of the fascia is a large central opening, sized to accommodate the passage of the
melter overpack. The fascia opening is provided with two horizontally sliding (or similar) adjustable
access doors. The doors are adjustable as required to achieve a nominal 0.75 inch gap between the edge
of the sliding door panel and the melter overpack. Additional panels along the top and bottom edges of
the opening are also capable of being adjusted for proper flow balancing. The doors and panels are
manually adjustable. See Figure 4-11. [3.5.1.1]

24590-ENG-F00130 Rev 3 (Revised 10/21/2014) Page 63 Ref: 24590-WTP-3DP-G04B-00093

R L T s P A Aoy ol gy Sy




24590-HLW-3ZD-HMH-00001, Rev O
HLW Melter Handling (HMH) System Design

Description
Figure 4-11: C5 Shield Door Fascia
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4.1.1.2.6 Through Wail Plugs

Plant Item Numbers:  30-PLUG-00072 (MC1)
30-PLUG-00167 (MC1)
30-PLUG-00172 (MC1)
30-PLUG-00073 (MC2)
30-PLUG-00173 (MC2)
30-PLUG-00174 (MC2)

Refer to: 24590-WTP-3PS-MX00-T0003, Engineering Specification for OL Through-wall Devices.

The through wall plugs are SC/SC-1, having a safety function to remain in place during and after a
seismic DBE so as not to creatc a 6" or greater diameter {equivalent) opening in the C5 boundary.

The through wall plugs provide for expansion of additional tools for use during the plant’s 40 year design

fife.
4.1.2 Boundaries and Interfaces

4.1.2.1 Melter Assembly Pad

Directly to the south of the MAP are the HLW Vitrification Facility exterior wall and 2 architectural roll-
" up doors where the melter transport bogies run through. The MAP has embedded rails traversing North-
South to support the melter transport bogie and a set running East-West to support the MAP staging cart.
These rails sit on embedded plates within the MAP.

To the north of the MAP is the melter lift system (HMH-LIFT-00001). The lift system is positioned at the
melter transport bogie docking location, and is used to lift the melter overpack clear of the transport

vehicle.
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4.1.2.2  Melter Transport Bogie System

The melter transport bogie is designed to run on the rails from the docking location, across the MAP
through the architectural exterior doots, the C2 Containment Door, C2/C3 Shield Door, and up to the
opened C3/C5 shield door. As this bogie is electrically powered from the facility, the bogie will connect
to power points within each of the areas the bogie runs through. One connection is not feasible since the
bogie runs through separated containment and radiological areas. There will be an electrical connection
point within the C3/C5 containment area, C3/C35 airlock, the C2/C3 airlock, the H0104 corndor, and also
on the MAP.

4.1.2.3 Architectural Rell-Up Doors

The architectural roll-up doors are located on the exterior of the North wall of the HLW Vitrification
Facility, between the MAP and H0104 corridor. The doors are powered from electrical system LVE.

4.1.2.4 C2 Containment Doors

The C2 Containment Door provides a portion of the C5 confinement boundary for the HLW Ventilation
System. The C2 Containment Door is located on elevation +0 ft of the HLW Vitrification Facility,
between Room HC104 (Corridor) and Room H-116A (Melter Cave No 1 — C2/C3 Airlock) and Room H-
0105A (Melter Cave No 2 — C2/C3 Airlock). The C2 Containment Door, normally closed and sealed, 1s
opened to allow a clear path for the passage of the HLW Melter Overpack into and out of Room H-116A
(Melter Cave No 1) and out of Room H-0105A (Melter Cave No 2). When closed and in the sealed
position, the C2 Contamment Door provides a Safety Design Class (SDC) sealed boundary between
Room HC104 and H-116A for Melter Cave No 1 and Room H-0105A for Melter Cave No 2.

Door interfaces with, and utilizes for structural support/anchorage, the C2 Containment Door Embed
Liner (Ref. Drawing 24590-HLW-M0-HMH-00001004)

The C2 Containment door includes seismic clamp features, engaged when the door 1s in the fully closed
and sealed configuration, to maintain the sealing function of the door following a design basis earthquake.
Seismic clamps ensure that the sealing function is substantially unaffected by a design basis earthquake.
The clamps may be remotely or manually engaged. If manually engaged, the restraint actuating
mechanism(s) is accessible from the floor level, and is adequately interlocked with the door drive system.

The C2 Containment door drive motor system is powered by electrical system LVE.

4.1.2.5 C2/C3 Shield Doors

The System HMH C2/C3 Shield Door is located on elevation +0 ft of the HLW Vitnification Facility,
between Room H-116A (Melter Cave No 1 — C2/C3 Airlock) and Room H-116B (Melter Cave No 1 -
C3/C5 Aurlock) and between Room H-0105A (Melter Cave No 2 — C2/C3 Airlock) and Room H-0105B
(Melter Cave No 2 — C3/C5 Airlock).

When in the fully closed position, the door interfaces with the adjacent liner to achieve a nominal 0.75
nch air gap. The air gap 1s capable of being adjusted from Room H-116A (Melter Cave No 1) and Room
H-0105A (Melter Cave No 2), with the door installed, and in the fully closed position so as to affect an

HVAC design airflow through the air gap. The air gap is adjustable in the range of 0.5 inch to .75 inch
gap. [3.5.1.1]
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The C2/C3 Shield Door is also part of the HLW Ventilation System design approach to use cascading
ventilation to support confinement. The C2/C3 Shield door interfaces with the adjacent embed liner to
achieve an engineered air gap for proper system flow balance and air gap flow velocity requirements.

The C2/C3 Shield Door interfaces with, and utilizes for structural support/anchorage, the C2/C3 Shield
Door Embed Liner (Ref. Drawing 24590-HLW-M0-HMH-00002003) and the concrete embedded items
(Ref. Drawing 24590-HLW-MOK-HMH-00003004).

The C2/C3 Shield door drive motor system is powered by electrical system LVE.

4.1.2.6 C5 Shield Doors

The System HMH C5 Shield Door is located on elevation 0 ft of the HLW Vitrification Facility,
between Room H-116B (Melter Cave No 1 — C3/C5 Airlock) and Room H-117 (Melter Cave No 1) and
between Room H-0105B (Melter Cave No2 — C3/C5 Airlock) and Room H-0106 (Melter Cave No 2).
The C5 Shield Door, normally closed, is opened to allow a clear path for the import/export of the HLW
Melter into and out of Room H-117 (Melter Cave No 1) or Room H-0106 (Melter Cave No 2). When in
the closed position, the C5 Shield Door provides radiological shielding and personncl exclusion from the
high radiation and radioactive contamination environment present in Room H-117 (Melter Cave No 1)
and Room H-0106 (Meiter Cave No 2).

The C5 Shield Door incorporates a remote handling system that interfaces with the HLW Melter
Overpack to provide the means to remove and replace the HLW Melter Overpack closure shield door
(weighing approximately 40 tons) to facilitate HLW Melter import/export operations.

The C5 Shield Door is also part of the HLW Ventilation System design approach to use cascading
ventilation to support confinement. The C5 Shield door interfaces with the adjacent embed liner to

achieve an engineered air gap for proper system flow balance and air gap flow velocity requirements.
[3.5.1.1]

The C5 Shield door drive motor system is powered by electrical system LVE.
4.1.2.7  CS Shield Door Fascia

The C5 Shield Door Fascia is located in the HLW Vitrification Facility, in Room H-116B (Melter Cave
No 1-C3/C5 Airlock) and Room H-0106B (Melter Cave No 2 — C3/CS Airlock). The C5 Shield Door
Fascia consists of connected plate structures that extend from the floor to the ceiling, between the
opposing walls of the C3/CS Airlock near the C5 Shield Door.

The Fascia is part of the HLW Ventilation System design approach to use cascading ventilation to support
confinement. The Fascia interfaces with the HLW Melter Overpack and concrete structure of Room
H-116B and Room H-0106B to achieve an engineered air gap for proper system flow balance and air gap
flow velocity requirements during HLW Melter Overpack positioning at the C5 Shield Door.

The predominant feature of the Fascia is a large central opening, sized to accommodate the passage of the
HLW Melter Overpack. The Fascia opening is provided with two horizontally sliding (or similar)
adjustable access doors. The doors are adjustable as required to achieve a nominal 0.75 inch gap between
the edge of the sliding door panel and the HLW Melter Overpack. Additional panels along the top and
bottom edges of the opening are also capable of being adjusted for proper flow balancing. The doors and
panels are manually adjustable. [3.5.1.1]
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4.1.2.8  Through Wall Plugs

Each of the through wall plugs is installed within and interface with a corresponding wall liner. The
liners are designed as SC/SC-I to prevent failure of the wall such that there is more than a 6” opening of
the wall after a design basis seismic event.

4.1.3 Physical Layout and Location
4.13.1 Melter Assembly Pad

The melter assembly pad projects 72°-0” north of the facility, and spans 140’-0” east to west, and 1s
located on elevation +0 ft. The primary purpose of the MAP is to facilitate the import and export of
melters to melter cave 1 (H-0117), and melter cave 2 (H-0106). The melter staging cart (HMH-MHAN-
00048) runs east/west on the melter staging cart rails (HMH-RAIL-00012). The staging cart provides a
platform for the assembly of new melters prior to import to the melter caves. The melter transport bogie
(HMH-MHAN-00047) runs north/south on the melter assembly pad rails, (HMH-RAIL-00009, MC1 and
HMH-RAIL-00008, MC2). When the MAP rails are not in use, they are fitted with cover plates that
provide the rails protection from the environment and a safe level surface for personnel when working in
the area.

The melter staging cart and melter transport bogie will be transported to the MAP when required, and will
be set in place on the MAP rails using a temporary crane. The MAP is supplied with embed plates that
allow the attachment of rail stops to prevent the bogies from impacting the doors, and driving off the
north end of the MAP. Embed plates to the east and west end of the staging cart rails provide locations
for mounting the staging cart winch, that provides movement either east or west to the meter cave 1 or 2
rail systems. The MAP provides power to the melter transport bogie that allows powered movement of
the bogie north and south on the pad. The MAP power is removed from the bogie prior to moving south
into the C2 corridor (HC0104), and re-connected to the power supply from the C2 comridor.

Note, for import of the initial melters (MC1 and MC2): For assembly and import of the initial melter
during cold commissioning, the melter staging cart will not be available. A temporary support trellis will
be located in-line with the melter assembly pad rails (either MC1 or MC2) to support the assembled
melter. The melter will be transferred to the melter transport bogie using the melter support base winch.
Once the melter is located on the melter transport bogie, the support trellis will be moved from the
transport bogie rails to allow passage of the ransport bogie.

The melter overpack is a large shielded and sealed enclosure, used for storage and transport of the melter.
Final assembly of the melter is performed on the melter staging cart (located on the MAP), the melter
overpack is delivered fully assembled to the melter transport bogie. A temporary crane removes the
overpack closure shield door. The melter staging cart transfers the melter to align with the overpack
located on the melter transport bogie. When the wheels on the melter are aligned with the rails in the
overpack, an integral winch attached to the back of the over pack is attached to the melter, and pulls the
melter into the overpack and secures it in place. The overpack closure shield door can now be reinstalled
using the temporary crane. The overpack winching system is also used to remotely retrieve spent melters
from the melter caves.

To the north of the MAP is the melter lift system (HMH-LIFT-00001). The lift system ts positioned at the

melter transport bogie docking location, and is used to lift the melter overpack clear of the transport
vehicle. With the transport vehicle rails leveled and aligned with either melter cave 1 or 2 rail system,
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and secured in place, the melter transport bogie is moved north, onto the melter transport vehicle and
positioned under the melter overpack. The overpack may now be lowered and secured to the bogie. The
bogie can now be moved south onto the MAP. See Figure 4-12.

Figure 4-12: Melter Assembly Pad
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4132  C2 Corridor (C0104)

Corridor HC0104 is to the south of the MAP and inside the HLW Vitrification Building, and runs east to
west at elevation +0 ft. The corridor is separated from the MAP by two architectural roll-up doors,
receipt bay door HMH-DOOR-00011 (for MC1 rail system), and receipt bay door HMH-DOOR-00012
(for MC2 rail system). Melter airlock rails HMH-RAIL-00006 (MC2) and HMH-RAIL-00003 (MC1)
run north to south from the roll-up doors, across the corridor, through the C2/C3 and C3/C5 airlocks to
terminate at the melter cave C5 shield doors. When the airlock rails are not in use, they are filtted with
cover platcs that protect the rails, and provide a safe level surface for personnel when working in the area.

The C2 corridor is equipped with embed plates that allow the attachment of rail stops that prevent the
bogie from impacting the receipt bay doors and the C2 containment doors. The C2 containment doors,
HMH-DOOR-00008 (MC1), and HMH-DOOR-00013 (MC2) are located on the south side of the corridor
providing separation and containment of the C2/C3 airlocks. The C2 corridor provides power to the
melter transport bogie that allows powered movement from the MAP, moving south into the C2 corridor
(HCO0104). When the receipt bay doors are closed, the C2 containment doors may be opened allowing
movement of the transport bogie into the C2/C3 airlock.

4.1.33 C2/C3 Airlock (H-0116A Melter Cave 1, H-0105A Melter Cave 2)

The C2/C3 airlocks are located south of the C2 corridor on elevation +0 ft. The C2/C3 airlocks are
separated from the C2 corridor by C2 containment doors, HMH-DOOR-00008 (MC1) and HMH-DOOR-
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00013 (MC2) to the north, and by the C2/C3 shield doors HMH-DOOR-00009 (MC1) and HMH-DOOR-
00014 (MC2) to the south. Continuation of melter airlock rails HMH-RAIL-00003 (MC1) and HMH-
RAIL-00006 (MC2) run south from the C2 corridor, through the C2/C3 airlock into the C3/C5 airlock.
Access to the C2/C3 airlock is made via subchange H-0116 (MC1) or subchange H-0105 (MC2). Access
between the sub-change and airlock is via a non locking architectural door which will not prevent egress
from the airlock in the event of a fire or other emergency related incidents.

Similar to the C2 corridor, the C2/C3 airlock is equipped with embed plates that aliow the attachment of
rail stops that prevent the bogie from impacting either the C2 containment doors or the C2/C3 shield
doors. Again, when the airlock rails are not in use, they are fitted with cover plates that protect the rails,
and provide a safe level surface for personnel when working in the area. The C2 containment doors are
scaled 1o provide containment of potential contamination to the C2 corridor. The C2/C3 shield doors
when closed, provide both shielding and contamination control, cascading air flow to the C3/C5 airlock
via engineered air gaps around the door. The airlock is classified as C3 when the C2/C3 shield door is
open to the C3/CS airlock.

Stairs in the C2/C3 airlock give access to maintenance areas H-0309 (MC1), and H-0303 (MC2), and
their associated platforms HP0309AA (MC1), and HPO303AA (MC2), at elevation +7 ft 8 in. The stairs
are located on the west wall of the airlocks. When melter import/export activities are to be performed, the
stairs require removal as they protrude into the path of the melter and overpack. Sumps HMH-SUMP-
00001 (MC1) and HMH-SUMP-00004 (MC2) are located in the south east corners of the air locks, and
are serviced by the RLD system to remove decontamination liquid waste from the arcas when required.

4.134 C3/C5 Airlock (H-0116B Melter Cave 1, H-0105B Melter Cave 2)

The C3/C5/R3/R5 airlocks are located south of the C2/C3 airlocks on elevation +H) ft. The C3/C5 airlocks
are separated from the C2/C3 airlocks by the C2/C3 shield doors HMH-DOOR-00009 (MC1) and HMHE-
DOOR-00014 (MC2) to the north. The C3/C5 airlocks are separated from melter caves 1 and 2 by the C5
shield doors HMH-DOOR-00010 (MC1) and HMH-DOOR-00015 (MC?2) to the south. The airlocks are
classified as C3/R3 when the C5 shicld doors are closed, providing shielding and contamination control,
cascading air flow to the melter cave via engineered air gaps around the door. When the C5 shield doors
are open to the melter cave, the area is classified C5/R5. To aid in decontamination of the airlock or
equipment, for example washdown, carbon dioxide, high pressure water or steam, the floor and walls are
coated with a decontaminable epoxy novolac finish.

Melter airlock rails HMH-RAIL-00003 (MC1) and HMH-RAIL-00006 (MC2) terminate at the south end
of the C3/C5 airlock in front of the C5 shield doors. The C3/C3 airlock is equipped with embed plates
that allow the attachment of rail stops that prevent the bogie from impacting either the C2/C3 shield doors
or the C5 shield doors. The C3/C5 airlock provides power to the melter transport bogie that allows
powered movement from the C2/C3 airlock, moving south into the C3/C5 airlock. Again, when the
airlock rails are not in use, they are fitted with cover plates that protect the rails, and provide a safe level
surface for personnel when working in the area.

Personnel access to the C3/C5 airlock can only be made from the C2/C3 airlock when the C2/C3 shield
door is open. When the melter transport bogie and melter overpack are located in the C3/CS5 airlock, the
melter overpack will be prepared for melter transfer, or failed melter for retrieval. Personnel remove the
melter overpack door front bolts and store appropriately. The operator advances the overpack to the C5
shield door interface position then removes the melter overpack door rear bolis. The operator then
positions the shicld door fascia (HMH-MHAN-00013 for MC1, HMH-MHAN-00021 for MC2), around
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the overpacks exterior surface to maintain cascading veniilation to the melter cave when the C5 shield
door 1s opened.

The C5 shield door interface, the C5 shield door, when in the closed position, provides radiological
shielding to protect personnel from the high radiation levels inside the melter cave (for both MC1, or
MC2). The melter overpack interfaces with the C5 shield door such that the C5 shield door is capable of
remotely handling and removing the melter overpack closure shield door. After the C5 shield door has
engaged the melter overpack closure shield door, the C5 shield door, with the melter overpack closure
shield door “attached,” is opened to allow importing of the melter from inside the Melter Overpack into
the melter cave. During import of a new or replacement melter into the melter cave, it s necessary for the
overpack winch to provide dynamic controlled braking to the melter to provide better control of melter
movement. See Figure 4-13.

Figure 4-13: C5 Shield Door and Melter Overpack Interface
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4.1.4 Principles of Operation

The HMH system consists of all items associated with the import of new melters and the export of
failed/spent radioactive melters, process vesscls and other large equipment from the HLW Facility. In-
cave operations (transfer of a melter from the overpack with the C5 door open) are performed using
remote control equipment, and shielded areas provide personnel access for inspection and maintenance
activities. Where achievable, through wall drives such as the C5 door recovery equipment and hydraulic
power packs (HSH system supplied) are used, placing maintainable items such as motors and gearboxes
out-cave allowing hands on maintenance activities.

The system HMH melter transport bogie sysiem supports the primary function of safely
installing/removing the HLW melters in the HLW Facility. The initial HLW melter is assembled on the
melter staging cart. The melter transport bogie transports the melter to the melter import/export location,
by way of a railed track, located within the HLW Facihty.
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Following approximately 5 years of service, the HLW Melter is expected to reach the end of useful
service life, requining retrieval of the spent melter by system HMH equipment. Once the melter overpack
is installed on the melter transport bogie, it will enter the facility and remove the spent melter. The melter
transport bogie exits the facility to the MAP. The melter overpack containing the spent melter is removed
from the melter transport bogie and set aside for processing.

Additional discussion of system operations is provided in Section 4.2

4.1.5 System Reliability Features

Reserved

4.1.6 System Control Features

4,1.6.1 Melter Transport Bogie System
4.1.6.1.1 System Monitoring

The melter transport bogie system has a simple monitoring system to indicate Red for stopped, Green for
running or Red for motor tripped. This allows a local operator to quickly see if the system is operational.
Each of the motors on the bogie system is controlled via a dedicated ASD (Adjustable Speed Drive) for
each drive motor. These ASDs contain all required logic and interlocks needed for the bogie system to
operate properly. If a drive malfunctions and a power reset does not adequately clear the error, then the
appropriate local ASD display will allow the operator to see errors and change parameters to ensure
proper operation of the drives.

4.1.6.1.2 Control Capability and Locations

The bogie system incorporates the following control capabilities:
e A sihgle Local/Remote selector switch
» Overload reset pushbutton

» Indicator lights (Red for stopped, Green for running, Red for motor tripped). These always function
regardless of which mode the equipment is operating in.

e All indicator lights the push to test type such that the light illuminates when the cover is depressed.

*  An Open/Stop/Close spring-centered switch that defaults to the center/stop position when released.
This switch becomes active when the Local/Remote switch is placed in the Local position. Twisting
- and holding the switch in one direction jogs the bogie forward. Twisting and holding it in the
opposite direction jogs the bogie in reverse. When released, the switch automatically returns to the
center/stop position, stopping the bogie.

e An emergency stop, push/pull button that operates independent of any software or electronic control
logic. When depressed, the emergency stop button disables bogie operation. Bogie operation
remains disabled until the button is pulled back out and the reset button is depressed.

A remote control pendant has direct manual operation of the bogie/overpack winch, with a limited
number of functions. These functions include the following:

¢ Emergency stop

» Bogie travel forward
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» Bogie travel reverse
» Indication that bogie has reached C5 door

 Indication that bogie has moved back from C5 door after overpack door has been removed and C5
door ready to open

» Indication that bogie has traveled forward to Melter Cave

» Winch braking

» Winch spool out

e Winch spool in

The local bogie/overpack winch control cabinet provides the following functions:
» Emergency stop

* Bogie travel forward

¢ Bogie travel reverse

s Indication that bogie has reached C5 door

¢ Indication that bogie has moved back from C5 door afier overpack door has been removed and C5
door ready to open

¢ Indication that bogie has traveled forward to Melter Cave
* Winch braking
» Winch spool out

e Winch spool in

Flux vector ASDs have the capability of being configured via an integrated keypad mounted nside the
main control panel.

4.1.6.1.3 Automatic and Manual Actions

Due to the nature of the bogie system, all actions are manual, either locally controlled or remotely
controlled via the pendant.

4.1.6.1.4 Setpoints and Ranges

All setpoints and parameters for the motors and limit switches are setup at installation and are not
intended to be changed throughout the life of the bogie system. A full list of parameters is included n the
O&M manual for the bogie transport system for future reference.

4.1.6.1.5 Interlocks, Bypasses, and Permissives

The only interlocks for the bogie transport system are the travel limit switches to ensure the overpack
does not impact a facility door, as shown in more detail within the O&M manual.
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4.1.6.2  Architectural Roll-Up Doors (HMH-DOOR-00011 and HMH-DOOR-00012)

4.1.6.2.1 System Monitoring
Refer to the O&M manual for detailed information regarding the system monitoring of the roll-up doors.

4.1.6.2.2 Control Capability and Locations

All control for the architectural roli-up doors are locally installed in proximity to the doors.

4.1.6.2.3 Automatic and Manual Actions

Due to the nature of the HMH System, all actions for the architectural doors are manual, locally
controlled by operator action.

4.1.6.2.4  Setpoints and Ranges

The architectural roll-up doors are equipped with open, close, and proximity limit switches. These
switches are setup at installation to ensure the door operates properly and are not intended to be adjusted
during the life of the facility. Refer to the O&M manual for further information regarding adjusting the
limit switches.

4.1.6.2.5 Interlocks, Bypasses, and Permissives

Both architectural doors are interlocked to both C2 Containment doors, such that if either C2 containment
door is opened, neither architectural door is permitted to open. On close command, a proximity switch is
installed to detect personnel or other obstructions to reverse the door action and keep the door open. This
ensures the door does not close down on operators or damage equipment. The following Table 4-1 shows
the interlock relationship between both architectural roll-up doors and the 2 C2 Containment doors and
the personnel safety switches:

Table 4-1: Roll-Up Doors Interlocks

Plant Item No. Equipment Action | Interlocked Description State Required
Plant Tag for door action
Number requested
HMH-DOOR- Receipt Bay Open | HMH-ZS-0402 | C2 Contamnment Door Closed
00011 Roll-Up Door HMH-ZS-0404 | (MC1) Lock
(MC1) HMH-ZS-0406 In
HMH-ZS-1202 | C2 Containment Door Closed
HMH-ZS-1204 | (MC2) Lock
HMH-ZS-1206 In
Close | HMH-XE-0204 | Persomnel Safety Healthy
HMH-DOOR- Receipt Bay Open | HMH-ZS-1202 | C2 Containment Door Closed
00012 Roll-Up Door HMH-7S-1204 | (MC2) Lock
(MC2) HMH-ZS-1206 In
HMH-ZS-0402 | C2 Contamment Door Closed
HMH-ZS-0404 | (MC1) Lock
HMH-ZS-0406 In
Close | HMH-XE-1004 | Personnel Safety Healthy
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41.63  C2 Containment Doors (HMH-DOOR-00008 and HMH-DOOR-00013)

41.63.1 System Monitoring

Refer to O&M manual 24590—QL-POA-ADDH—00009-01 -00009 for details regarding the system
monitoring of the C2 Contamment Doors.

4.1.6.3.2  Control Capability and Locations

All control for the C2 Containment doors are locally installed in proximity to the doors.

4.1.63.3

Due to the nature of the HMH System, all actions for the C2 Containment doors are manual, locally
controlled by operator action.

Automatic and Manual Actions

4.1.6.3.4 Setpoints and Ranges

The C2 Containment doors are equipped with open, close, and proximity limit switches. These switches
are setup at installation to ensure the door operates properly and are not intended to bc adjusted during the
life of the facility. Refer to O&M Manual 24590-QL-POA-ADDH-00009-01-00009 for further
information regarding adjusting the limit switches.

4.1.6.3.5

Both C2 Containment doors are interlocked to both Architectural doors and their respective C2/C3 Shield
Door, such that if either Architectural door is opened or the corresponding C2/C3 Shield door is not
closed, the C2 Containment door is not permitted to open. On close command, a proximity switch 1s
installed to detect personnel or other obstructions to reverse the door action and keep the door open. This
ensures the door does not close on operators or damage equipment. The following Table 4-2 shows the
interlock relationship between both C2 Containment doors and the 2 C2/C3 Shield doors and the
personnel safety switches.

Interlocks, Bypasses, and Permissives

Table 4-2: C2 Containment Doors Interlocks

Plant Item No. | Equipment Action | Interlocked Description State Required
Plant Tag for door action
Number requested
HMH-DOOR- C2 Containment Door | Open HMH-ZS-0203 | Receipt Bay Roll-Up Closed
00008 (MC1) Door (MC1)
HMH-ZS-1003 | Receipt Bay Roll-Up Closed
Door (MC2)
HMH-ZS-0603 | C2/C3 Shield Door Closed
HMH-YY-0602 | MC1) Locked
HMH-ZS-0407 | C2 Contamment Door | Out
MC1)
Close HMH-ZS-0407 | C2 Containment Door | Out
(MC1)
HMH-XE-0408 | Personnel Safety Healthy
MCh
HMH-Z5-0402 | C2 Containment Door | Closed
(MCH)
HMH-DOOR- C2 Contamnment Door | Open HMH-ZS-0203 | Receipt Bay Roll-Up | Closed
00013 MC2) Door (MC1)
HMH-ZS-1003 | Receipt Bay Roll-Up Closed
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Plant Item No. | Equipment Action | Interlocked Description State Required
Plant Tag for door action
Number requested
Door MC2)
HMH-ZS-1403 | C2/C3 Shield Door Closed
HMH-YY-1402 | MC2) Locked
HMH-ZS-1207 | C2 Contamnment Door | Out
MC2)
Close HMH-ZS-1207 | C2 Containment Door | Out
MC2)
HMH-XE-1208 | Personnel Safety Healthy
MC2)
HMH-Z5-1202 | C2 Containment Door | Closed
MC2)
4.1.6.4 C2/C3 Shield Door (HMH-DOOR-00009 and HMH-DOOR-00014)

4.1.64.1 System Monitoring
Refer to the O&M manual for details regarding the system monitoring of the C2/C3 Shield Doors.

4.1.6.4.2 Control Capability and Locations
All control for the C2/C3 Shield doors are locally installed in proximity to the doors.

41.64.3 Automatic and Manual Actions
Due to the nature of the HMH System, all actions for the C2/C3 Shield doors are manual, locally
controlied by operator action.

4.1.6.44 Setpoints and Ranges

The C2/C3 Shield doors are equipped with open, close, and proximity limit switches. These switches are
setup at installation to ensure the door operates properly and are not intended to be adjusted during the life
of the facility. Refer to the O&M Manual for further information regarding adjusting the limit switches.

4.1.6.4.5 Interlocks, Bypasses, and Permissives

Both C2/C3 Shield doors are interlocked to their respective C2/C3 Shield Door, C5 Shield Door, 2
Gamma Interlock Monitors, Shield Lid for Decontamination Pit, and personnel safety proximity, such
that if the corresponding C2/C3 Containment door is not closed, the C5 Shield door is not closed, the
Gamma monitor is indicating high gamma radiation, or if a high radiation source is present in the
decontamination pit, the C2/C3 Shield door is not permitted to open. On close command, a proximity
switch is installed to detect personnel or other obstructions to reverse the door action and keep the door
open. This ensures the door does not close on operators or damage equipment. The following Table 4-3
shows the interlock relationships between the C2/C3 Shield doors, their respective C2 Shield door and the
assoclated personnel safety interlocks:

Table 4-3: C2/C3 Shield Doors Interlocks

Plant Item Equipment Action Interlocked Description State
No. Plant Tag Required for
Number door action
requested
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HMH-DOOR- | C2/C3 Shield | Open HMH-ZS-0402 | C2 Containment | Closed
00009 Door (MC1) HMH-Z5-0404 | Door (MC1) Locked
HMH-ZS-0406 In
HMH-ZS-0303 | C5 Shield Door | Closed
HMH-YY- MC1) Lock
0309
HMH-RS-1601 | Gamma Not High
HMH-RS-1602 | Interlock Not High
Monitor in
C3/C5 Airlock
HSH-RS-2501 | Gamma Not High
HSH-RS-2901 | Interlock Not High
Monitor in
Melter Cave
Decontamination
Pit MC1)
Close HMH-XE-0605 | Personnel Safety | Healthy
Lock HMH-ZS-0603 | C2/C3 Shield Closed
Door (MC1)
HMH-DOOR- | C2/C3 Shield | Open HMH-ZS-1202 | C2 Containment | Closed
00014 Door (MC2) HMH-ZS-1204 | Door (MC2) Lock
HMH-ZS-1206 In
HMH-ZS-1103 | C5 Shield Door | Ciosed
HMH-YY- MC2) Lock
1109
HMH-RS-1701 | Gamma Not High
HMH-RS-1702 | Interlock Not High
Monitor in
C3/C5 Amrlock |
HSH-RS-4401 | Gamma Not High
HSH-RS-4301 | Interlock Not High
Monitor in
Melter Cave
Decontamination
Pit MC2)
HMH-XE-1405 | Personnel Safety | Healthy
MC2)
HMH-ZS-1403 | C2/C3 Shield Closed
Door
4.1.6.5 C5 Shield Door (HMH-DOOR-00010 and HMH-DOOR-00015)

4.1.6.5.1 System Monitoring

Refer to O&M manual 24590-QL-POA-ADDH-00009-01-00008 for details regarding the system

monitoring of the C5 Shield Door.
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4.1.6.52 Control Capability and Locations
All control for the C5 Shield doors are locally installed in proximity to the doors.

4.1.6.5.3 Automatic and Manual Actions

Due to the nature of the HMH System, all actions for the C5 Shield doors are manual, locally controlled
by operator action.

4.1.6.54 Setpoints and Ranges

The C5 Shield doors are equipped with open, close, and proximity limit switches. These switches are
setup at installation to ensure the door operates properly and are not intended to be adjusted during the life
of the facility. Refer to O&M Manual 24590-QL-POA-ADDH-00009-01-00008 for further information
regarding adjusting the limit switches.

4.1.6.5.5 Interlocks, Bypasses, and Permissives

Both C5 Shield doors are interlocked to their respective C2/C3 Shield Door, Overpack Interlock
Monitors, and personnel safety proximity, such that if the corresponding C2/C3 Shield door is not closed,
or if the overpack is not in its correct position, the C5 shield door is not permitted to open. On close
command, a proximity switch is installed to detect personnel or other obstructions to reverse the door
action and keep the door open. This ensures the door does not close on operators or damage equipment.
The following Table 4-4 shows the interlock relationships between the C5 Shield doors, their respective
overpack limit switches and the associated personnel safety interlocks:

Table 4-4: C5 Shield Doors Interlocks

Plant Item No. | Equipment Action Interlock Plant | Description Sate Required
Tag Number for door action
: requested
HMH-DOOR- | C5 Shield Door (MC1)
00010 Upper Locking | Extend HMH-ZS-0603 | C2/C3 Shield Door | Closed
Cylinders HMH-YY- (MC1) Lock
0602
HMH-ZS-0303 | C5 Shield Door Closed
(MC1)
HMH-ZS-0808 | Overpack Posn 2
Positioning Device
HMH-YS- Overpack Door Present
0322
HMH-YS- Present
0323
Lower Lifting | Extend HMH-ZS-0808 | Overpack Posn 2
Cylinders Positioning Device
HMH-YS- Overpack Door Present
0322
HMH-YS- Present
0323
HMH-ZS-0313 | C5 Shield Door Extended
HMH-ZS-0314 | Locking Upper Extended
Cylinders
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HMH-ZS-0303 | C5 Shield Door Closed
MCD
Retract HMH-ZS-0809 | Overpack Posn 3
Positioning Device
HMH-YS- Overpack Door Present
0322
HMH-YS- Present
0323
HMH-ZS-0313 | C5 Shield Door Extended
HMH-Z5-0314 | Locking Upper Extended
Cylinders
HMH-ZS-0303 | C5 Shield Door Closed
MC1)
Door Travel Open HMH-ZS-0809 | Overpack Posn 3
Positioning Device
HMH-YS- Overpack Door Present
0322
HMH-YS- Present
0323
{ HMH-ZS-0313 | C5 Shield Door Extended
HMH-Z5-0314 | Locking Upper Extended
Cylinders
HMH-Z5-0316 | C5 Shield Door Retracted
HMH-ZS-0317 | Lower Lifting Retracted
HMH-7S-0318 | Cylinders Retracted
HMH-ZS-0811 | Overpack Posn 5
HMH-ZS-0812 | Positioning Device | Posn 5
HMH-ZS-0603 | C2/C3 Shield Door { Closed
HMH-YY- MC1) Lock
0602
Close HMH-ZS-0809 | Overpack Posn 3
Positioning Device
Lower Lifting | Extend HMH-ZS-0809 | Overpack Positioning | Posn 3
Cylinders Device
HMH-YS- Overpack Door Present
0322
HMH-YS- Present
0323
HMH-ZS-0313 | CS Shield Door Extended
Locking Upper
Cylinders
HMH-ZS-0314 Extended
HMH-ZS-0303 | C5 Shield Door Closed
MC)
Retract HMH-ZS-0808 | Overpack Positioning | Posn 2
Device
HMH-YS- Overpack Door Present
0322
HMH-YS- Present
0323
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HMH-ZS-0313 | C5 Shield Door Extended
HMH-ZS-0314 | Locking Upper Extended
Cyhnders
HMH-ZS-0303 | C5 Shield Door Closed
(MC1)
Upper Locking | Retract HMH-ZS-0808 | Overpack Positioning | Posn 2
Cylinders Device
HMH-YS- Overpack Door Preseent
0322 '
HMH-YS- Present
0323
HMH-ZS-0303 | C5 Shield Door Closed
(MC1)
Brake Disengage | NONE
Engage NONE
Plant Item No. | Equipment Action Interlock Plant | Description Sate Required
Tag Number for door action
requested
HMH-DOOR- | C5 Shield Door (MC2)
00015 Upper Locking | Extend HMH-ZS-1403 | C2/C3 Shield Door | Closed
Cylinders HMH-YY- MC2) Lock
1402
HMH-ZS-1103 | C5 Shieid Door Closed
MC2)
HMH-ZS-0808 | Overpack Posn 2
Positioning Device
HMH-YS- Overpack Door Present
1122
HMH-YS- Present
1123
Lower Lifting | Extend HMH-ZS-0808 | Overpack Posn 2
Cylinders Positioning Device
HMHB-YS- Overpack Door Present
1122
HMH-YS- Present
1123
HMH-ZS-1113 | C5 Shield Door Extended
HMH-ZS-1114 | Locking Upper Extended
Cylinders
HMH-ZS-1103 | C5 Shield Door Closed
MC2)
Retract HMH-ZS-1103 | C5 Shield Door Closed
MC2)
HMH-ZS-0809 | Overpack Posn 3
Positioning Device
HMH-YS- Overpack Door Present
1122
HMH-YS- Present
1123
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HMH-ZS-1113 | C5 Shield Door Extended
HMH-ZS-1114 | Locking Upper Extended
Cylinders
Door Travel Open HMH-ZS-0809 | Overpack Posn 3
Positioning Device
HMH-YS- Overpack Door Present
1122
HMB-YS- Present
1123
HMH-ZS-1113 | C5 Shield Door Extended
HMH-ZS-1114 | Locking Upper Extended
Cylinders
HMH-ZS-1116 | CS Shield Door Retracted
HMH-ZS-1117 | Lower Lifting Retracted
HMH-ZS-1118 | Cylinders Retracted
HMH-ZS-1403 | C2/C3 Shield Door | Closed
(MC2)
HMH-ZS-0811 | Overpack Posn 5
HMH-ZS-0812 | Positioning Device | Posn 5
Close HMH-Z5-0809 | Overpack Posn 3
Positioning Device
Lower Lifting | Extend HMH-ZS-0809 | Overpack Posn
Cylinders Positioning Device
HMH-YS- Overpack Door Present
1122
HMH-YS- Present
1123
HMH-ZS8-1113 | C5 Shield Door Extended
HMH-ZS-1114 | Locking Upper Extended
Cylinders
HMH-ZS-1103 | C5 Shield Door Closed
(MC2)
Retract HMH-ZS-0808 { Overpack Posn 2
Positioing Device
HMH-YS- Overpack Door Present
1122
HMH-YS- Present
1123
HMH-ZS-1113 | C5 Shield Door Extended
HMH-ZS-1114 | Locking Upper Extended
Cylinders
HMH-ZS-1103 | C5 Shield Door Closed
MC2)
Upper Locking | Retract HMH-YS- Overpack Posn 2
Cylinders 1122 Positioning Device
HMH-YS- Overpack Door Present
1123
HMH-YS- Present
1123
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HMH-Z5-1103

C5 Shield Door
MC2)

Closed

Brake Disengage | NONE
Engage NONE

4.2  Operations
Reserved
4.3  Testing and Maintenance
Reserved
4.4  Supplemental Information
Reserved
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S Sources, Bases, and Other References

5.1 Source / Basis References

24590-WTP-DB-ENG-01-001 2 [Basis of Design BOD
24590-WTP-RPT-OP-01-001 R e T ORD
7 7 Document
Preliminary Documented Safety

| Analysis to Support Construction -
4 -WTP- = -01-002- =
24590-WTP-PSAR-ESH-01-002-04} 5D e i g PDSA - HLW Facility

Specific Information

Preliminary Documented Safety

h4590-WTP-PSAR-ESH-01-002-01| sp  {Analysis to Support Construction fpryg s General
|Authonization; General

Information

24500-WTP-SRD-ESH-01-001-02 | 7¢c [afety Requirements Document, |opy,
(Volume I

DOE/BNI WTP Contract Mod
DE-AC27-01RV14136 M3339 [No. 339, Section C - Statement of [WTP Contract
Work

b 4590-HLW-PL-RT-07-0001 003 ;LII;W Waste Form Compliance ;)IEI:;W Waste Form Compliance

ICD 03 - Interface Control
24590-WTP-1CD-MG-01-003 005 |[Document for Radioactive Solid [ICD-03
[Waste

5.2 Other References

. Documeht Number!i = |1 SRR e ‘_
24590—WTP-3DP-GO43£0004 003 [Technical Reguirements Management
24590-WTP-GPG-ENG-0161 000 [Technical Requirements Management
24590-HLW-U0D-W16T-00001 001 JHLW Room Environment Data Sheet
DOE-STD-1020-94 N/A g:gjar:xtlm Zrﬁr;c;néig?g};i?;ﬁzfsesign and Evaluation Criteria for
24590-WTP-M6-50-00008 003 ([P&ID Symbols and Legend (Sheet 8 of 8)
24580-WTP-GPP-SQP-208 003B |Plant Software Life Cycle Management
24590-WTP-3DP-G04B-00046 029 |Engineering Drawings
24590-WTP-3PS-JQ00-T0004 001 {Management of Supplier Software
24590-WTP-GPG-ENG-033 002 |Evaluation for Seismic Interaction Effects
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53  Design References
Documeht®umber 7 [V F 2R T mmgi e w T
S Mechamcﬁ]ﬁéndlmg])xagrams / , g ' ;
24590 HLW M7-HMH-00001001 MHD - HLW VITRIFICATION SYSTEM HMH MECHAN|CAL
HANDLING DIAGRAM MELTER HANDLING MELTER CAVE 1
124590-HLW-M7-HMH-00001002 MHD - HLW VITRIFICATION SYSTEM HMH MECHANICAL
HANDLING DIAGRAM MELTER HANDLING MELTER 1
[24580-HLW-M7-HMH-00001003 MHD - HLW VITRIFICATION SYSTEM HMH MECHANICAL
‘ HANDLING DIAGRAM MELTER HANDLING MELTER 1
24580-HLW-M7-HMH-00002001 MHD - HLW VITRIFICATION SYSTEM HMH MECHANICAL
HANDLING DIAGRAM MELTER HANDLING MELTER 2
[24590-HLW-M7-HMH-00002002 MHD - HLW VITRIFICATION SYSTEM HMH MECHANICAL
HANDLING DIAGRAM MELTER HANDLING 2
124590-HLW-M7-HMH-00002003 MHD - HLW VITRIFICATION SYSTEM HMH MECHANICAL
HANDLING DIAGRAM MELTER HANDLING MELTER 2
24590-HLW-M1-HMH-00001 Mechanical Sequence Diagram {MSD) for HLW Vitrification System
HMH Melter Handlmg (Melters 1&2)

i I;eneraly\rrangeiﬁent‘q;ﬁqm ¥ liﬂ.euﬁlon Dmmngs dh- s el
[24590-HLW-P1-P01T-00002 HLW Vitrification Building General Arrangement Plan at EL 0°-0”
24590-HLW-P1-P017-00000 ‘ };kfw Vitrification Building General Arrangement Sections D-D, E-E &
54590-HLW-P1-P23T-00103 I{lé_:\aN Vitrification Building Equipment Location Plan at EL 0-0” Area
4500-HLW-P1-P23T-00104 :I&W Vitrification Building Equipment Location Plan at EL 0-0" Area
24590-HLW-P1-P23T-00105 I;I(I)_QN Vitrification Building Equipment Location Plan at EL 0-0” Area
24590-HLW-P1-P23T-00108 l;lOLgV Vitrification Building Equipment Location Plan at EL 0-0” Area
54590-HLW-P1-P23T-00109 »1-10Lgv Vitrification Building Equipment Location Plan at EL 0-0" Area
24590-HLW-P1-P23T-00110 [:l:_(\)lv Vitrification Building Equipment Location Plan at EL 0-0” Area
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Appendix A - Test Objectives, Conditions, and Acceptance Criteria

NOTE: Demonstrations snd Tests identified in this appendix are preid . pending of designy sctivides. They are established © of peeds ished in Section 3 tr are not sufficiently defailed
for development of specific system s equipment test plans. Thq may be used for peneral panuing onty  Tlus Bofe is to be removed when design is sufhcxmﬂy progressed 10 provide the details peeded to esmblish the basts Tor testing sud
acceptance criteria (HOLD][ 24590-BTP-ATS-MGT-14-0%0)

Test (1) Ol 7 s
Reguirement S Acceptance Crfteria
s “Ne. or T Plag (Imimding SSCs)* TACor GICY - 3. Noel_u
(©TO) An overpack 4
The following test is dependent on the availatnliry of the melter overpack, & it is pot . . . sy pot be
planned o be procured until  is required durmg hot operations and melter frilure Move the melter overpack fo inierface with the €5 shiekd door. available for contimation from step
36.1.2.1 D SUWCOM ) r f ; HMH-DOOR-00010 (MC1 rai] system) and HMH-DOOR-0001 3 3
Trensfer meiter overpack  thie melter cave CS shield door interface (for botix mekier MC2 rait ). Confirm the meitcr ove Foe s Starmgp o . o
cave ! and meher cave 2). Y L o Comunssioning te  Overpad
i by the CS shield docs. to compiels bolts are resnoved
verificanon.
(@1 Ag overpack 5} Melter verpack
‘The followwng test is dependent ou the avatlanlity of toe xoelier overpack, s 1T is not ) by . . way not be mavemen is 2
Plarmed to be procured st it i required Guring bot operstions and meler Rilnge, | MOVE thee hier overpack 1o iuterface with the meleer cave il e o continuation from step
36124 n SWCOoM - - I = system. Coufirm the melier transpor? bogie, melter support bass | g 4
Transfer telter overpeck (o the melter cave C5 shicld door imetface (for both melter e o i arap of b
cave 1 and melier cave 2) i “““‘”““‘.‘"’d‘“‘_“,.‘ 7} & Consnissionmg |+ Overpack door rear
inverference with the C3 shield Goor. to complete bolis axe removed
veriication
1,2.3. 4) Rail
end stops weigh | 1) Melrer transpor:
845tbs. aud will | bopiemeler support bese
require a8 posivoned o the MAP.
(10 s | et bl
i o, melrer jocated o et
Ven - Stcon | Transter initial melter o the melter cave C5 shield doar interface (for both melter :g;ifﬁ?n;gxgm e :ﬁ:&ﬁ:ﬁ;ﬁ-w m:.eipl S mm"; xc‘:: O oot bogiomehier
edapeeged) doars, HODI04A (MCI il svsiem), and HOOLO-1 (MC2 il |2 soppar buse )
sysiem) withow coutacting door framenri FRecenp bay rollup door iy
opan.
»  Melrer hogie 1il stops
| are installed
IR 2) Melter moveien isa
(G1Q) i j " contmuation fram step |
36121 D SUCOM Trausfer initial melter 1o the melter cave C5 shield door wmrertace (for both melter ;1;;‘12 mﬁf&z:';ij“(;’hm"g and wm:::‘h meler €2 conminment doo iy
caveifaud(meliicayey HAMTIODOOR-00008 (M71 il system) and EMH-DOOR-00013 <Lopuf R
{MC2 ruil sysiewm) without contacting the door framework { =2 X bd
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f vexification peeds established in Secion 3 bir are not sufficiently detaited

for development of specific sysem and equignen lsxphns The)nmvheugdf(rgmmlplmngonh Th:sm(eulnbe'tlmvedwbenoalmlssuﬂiqmmmogie&eﬂlopmwdedmdembmdedmmbbshmemlsformmnm

accepiance critena {HOLD]| 24590- WP ATS-MGT-14-0590]
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1aresfereuce with the €S shield door.
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i el C5 stueld doo is opened.
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interfacing sysiem HSH
tieites import winch, HSH-
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Appendix A - Test Objectives, Conditions, and Acceptance Criteria

NOTE: | ions and Tesis identified 1n this appendux are prefimnary, penduig compietion of desigy sctivities. They are establisbed ro document the flowdown of verification needs established in Section 3 but are not sufficrently detaiied
for developmient of specific system and equiptoent test plans, They may be used for general planning cnsy. This note is to be removed when design is sufficiently progressed to provide e details needed 1o establisk: the basis for testing and
seceptance crivesia (HHOLDY 24590-WTP-ATS-MGT-14 8550]

= Tatay | sv - : 23 - 3 o T
Requiromest | ?tm : S.: Praa (Tac! S8Cs" Acceptance Criteria .
SectiowNe. | T oM heciay (YAC or GXC)" g’
5 = g . !
[ rer——— vapabifty fox the CS shield door. when i the fully ciosed pomrtian, | (GTC) y
110 receive, lift_ and resixain the melter overpack closure shieid door i ordes to The overpack shield door 38 removed remotely from tre melter svailable for
3731 D SUCOM | remnrely separate the overpack shield door from 1he overpack and tive capebibity for | overpaci Starup o
the CS shieid door, when in the fully closed positioa fo lower the meRer overpack Thre overpack shield door is inserted remotety from the S shieid Conunissioniug
close shield docr onto the melter overpack. door. W complete
T controls and ng of the foliowing using the MIJ: :1
Conuol: Mamulh conrol the followmg HMH equipinens via LOI i
*  C2C3 and €8 Shiekt Doors (HMH-DOOR-60009, HMHE-DOOR-00014, {
HMH-DOOR-00010, HMHE-DOOR-00015) {GTC) ]
3821 D 1 SUACOM »  CZ Contaiment Doors (HMH-DOOR-000063. BME-DOOR-60013) Successfilly sbow all contro} and mentoring of the HMH |
{ | > Architectwal rol)-up doors equipusent tistect. :
! Monitosing {
»  Posioon Inheatoss for door positions i
- i
D the ibiry of the foli 2 fery interiocks: |
*  HVAC Support Lterlocks ]
©  Receipt bay roliup door and the C2 contmment ¢oor 1
o C2 contairancent doar and C¥C3 shield door
382218 o C2C3 shield door and the CF shnekd doir &
5 o N 34 MHJ ring s
38222 D | SUCOM| o telocks for €5 Shisk Door and e CS Shuekt Dor Lithng aod Locking |01/ } s T ;
3323 Cyimders sied irerlocks are operable. »
»  Interiocks for C2 Containment Door {
* Engagement of Physical Locks |
Lacal conrol inteddocks for the C5 and C2/C3 slxeld doots aud €2 coutainnent
Notes:
* Test acetpiance anfesis (TAC) are based o from anon hasis General tzst crneria (GTC) are requeresneris Sroan other sources.
CTR « compopent tag nuber
S Any safety related ies of ismes venced during the execution of & fest or demonstration phao o validate & requirement caa be pot on [ROLD} wntil the issue has been resolved.
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Appendix B - Descriptions of System Functional Flow and
Interactions

Function: A1 | Load Overpack onto Melter Transport Bogie

Detailed description: Preconditions for new melter import: (1) An empty overpack sits on 2 transporter {by others) that is
docked along the Melter Assembly Pad (MAP), aligned with the correct pair of transport bogie rails. (2) A fully-assembled
melter (by others) sits on the melter assembly cart on the MAP. Tie downs securing the overpack to the transporter are
removed, and the melter lift system is assembled (as necessary) adjacent to the overpack. The operator lifts the melter
overpack using melter lift system, and removes blocking material under melter overpack. The melter assembly pad (MAP)
rail and melter staging cart rail trench cover plates are removed. Rail stops (HMH-RAIL-00008, -00009) are placed at
position 2 (north side of the receipt bay rollup door), and on the north end of bogie rails built into the docked transporter. The
melter transport bogie (HMH-MHAN-00047) is moved from its storage location to the melter assembly pad rails using a
temporary crane. Power to the melter transport bogie is provided by connecting the MAP cable reel. The melter transport
bogie is moved onto the docked transporter and under the melter overpack. The operator manually lowers melter overpack
onto the melter transport bogie using melter lift system. The bogie is driven off the docked trailer, onto the MAP. The rail
stops are relocated from the transporter to rail stop position 1.

Initiation: This function initiates when the new melter is fully assembied and the empty overpack transporter is docked along
the MAP.

Termmation: This function terminates when the 1ails stops are installed at rail stop position 1.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: A.2 | Transfer New Melter into Overpack

Detailed description: The melter overpack is moved to the melter loading position on the MAP rails. The operator manually
removes melter overpack door using a temporary crane. The melter staging cart is aligned with the MAP rails using the
melter staging cart winch. Once aligned the temporary crane is used to remove the cart lid assembly fixture and place it n its
storage location. The melter overpack winch is atrached to the melter. The melter staging cart seismic tail hooks feature is
removed and place in its storage location. The new melter is pulled into the melter overpack using the melter overpack winch.
Once the melter is in the melter overpack, the melter staging cart is moved to its storage location between the MAP rails
using the melter staging cart winch. Using the temporary crane, the operator manually re-installs the overpack door and
attaches it using the front and back bolts. The melter transport bogie moves the melter overpack with melter up to receipt bay
rollup door. The MAP cable reel providing power to the melter transport bogie is removed.

Initiation: This function initiates when the melter overpack is moved into the melter loading position.

Termination: This function terminates when the power MAP cable reel has been disconnected.

Parallel or sequential functions: N/A

Applicable Modes: Normai Operations

Function: A3 | Transfer Melter Overpack with New Melter to C2 Corridor

Detailed description: The receipt bay rollup door is manually opened by the operator. Door filler blocks and C2 corridor rail
trench covers are removed. The rail stops are relocated from rail stop position.2 to rail stop position 4 (north side of C2
containment). Power is provided by plugging the bogie power cord into the bogie C2 corridor power source. The melter
overpack is transported to bogie position 1 (C2 corridor) using the melter transport bogie. The second set of rail stops are
moved from position 1 to rail stop position 3 (south side of receipt bay roltup door). The operator then re-instalis the filler
blocks and MAP/melter staging cart rail trench cover plates. The receipt bay rollup door is manually closed by the operator.

Initiation: This function initiates when the operator manually opens the receipt bay rollup door.

Termination: This function terminates when the operator manually closes the receipt bay rollup door.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

[ Function: A 4 | Transfer Melter Overpack with New Melter to C2/C3 Airlock ]
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Detailed description: Operator manually opens C2 containment door, removes door rail sections, filler blocks, and C2/C3
airlock rail trench cover plates. Rails stops are relocated from position 4 (north side of C2 containment door) to position 6
(north side of C2/C3 containment door). The melter overpack 1s transported to bogie position 2 (C2/C3 airlock) using the
melter transport bogie. The bogie power cord is unplugged from the C2 corridor source and plugged into the C2/C3 airlock
power source. The rail stops are relocated from position 3 to rail stop position 5 (south side of the C2 containment door). The

operator re-installs filler blocks, door rail sections, and C2 corridor rail trench cover plates, and manually closes the C2
containment doot.

Initation: This function imitiates when the operator manually opens C2 containment door.

Termination: This function terminates when the operator manually closes C2 containment door.

Parallcl or sequential functions: N/A

Applicable Modes: Normal Operations

Function: A.5 | Transport Melter Overpack with New Melter to C3/C5 Corridor

Detailed description: The C2/C3 shield door is manually opened by the operator before removing door rail sections, filler
blocks, and C3/C5 airlock rail trench cover plates. The rail stops at rail stop position 6 are relocated to rail stop position 8.
The melter overpack is moved to transport bogie position 3 using the melter transport bogie. The rail stops at position 5 are
relocated to rail stop position 7 and the rail stops from rails stop position 8 are removed. The bogie power cord is unplugged
from the C2/C3 airlock source and plugged into the C3/C5 airlock power source. The operator manually reinstalls door rail
sections, filler blocks, and the C2/C3 airlock rail trench cover plates. The melter overpack door front bolts are manually
removed by the operator. The melter overpack is moved to transport bogie position 4 using the melter transport bogie before
the operator manually removes the melter overpack door rear bolts. The operator positions the overpack fascia doors around
the melter overpack and exits the C3/C5 airlock. The C2/C3 shield door is manualiy closed by the operator.

Initiation: This function initiates when the operator manually opens C2/C3 shield door.

Termination: This function terminates when the operator manually closes the C2/C3 shield door.

Paraliel or sequential functions: N/A

Applicable Modes: Normal Operations

Fanction: A.6 | Offload New Melter from Overpack into Melter Cave

Detailed description: The top, then bottom, lifting cylinders on the C5 shield door are extended to transfer the overpack door
to the C5 door. The melter transport bogie moves the overpack to transport bogie position 5. The C5 door bottom lifting
cylinders are retracted and the C5 shield door is opened. The melter transport bogie moves the melter overpack to transport
bogie position 6 (C3/C5 airlock operating at melter cave face). The melter overpack winch brake is released then the winch
drive/clutch is configured as a dynamic brake. HSH equipment connects to the melter and pulls it out of the overpack, into
the melter cave. HSH equipment disconnects the winch cable from the melter, and it is rewound and placed 1 a
predetermined positioned (accessible to the HSH crane power manipulator) inside the overpack. The melter transport bogie
moves the overpack back to transport bogie position 5, and the C5 shield door is closed.

Initiation: This function imitiates by extending the top melter overpack door locking cylinder on the C5 shield door.

Termination: This function terminates with the closure of the C5 shield door.

Paralle! or sequential functions: N/A

Applicable Modes: Normal Operations

Function: A7 | Transfer Overpack to C2/C3 Corridor

Detailed description: The bottom lifting cylinders on the C5 shield door are extended. The melter transport bogie moves the
overpack to transport bogie position 4. The bottom, then top, lifting cylinders on the C5 shield door are retracted to transfer
the overpack door to the overpack. The C2/C3 shield door is manually opened by the operator who then enters the C3/C5
airlock and manually opens the fascia doors. The operator reinstalls the melter overpack door rear bolts, moves the transport
bogie to position 3, and manually attaches melter overpack door front bolts. A surface contamination check is performed
manually by the operator on all melter overpack surfaces. The door rail sections, filler blocks, and C2/C3 airlock rail trench
over plates are removed manually by the operator. Rails stops are placed at rail stop position 8 and the rails stops at rail stop
position 7 are relocated to rail stop position 5. The bogie power cord is unplugged from the C3/CS5 airlock source and plugged
into the C2/C3 airlock power source. The melter transport bogie is used to move the melter overpack to transport bogie
position 2. The rail stops at position § are relocated to rail stop position 6. Filler blocks, rail sections, and the C3/C5 airlock
rail trench cover plates are manually reinstalled by the operator before closure of the C2/C3 shield door.

Initiation: This function initiates by extending the bottom melter overpack door lifting cylinders on the C5 shield door.

Termination: This function terminates with the closurc of the C2/C3 shield door.
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Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: A 8 | Transfer Overpack to C2 Corridor

Detailed description: The C2 containment door is manually opened by the operator. Door rail sections, filler blocks, and the
C2 corridor rail trench over plates are removed. The rail stops at rail stop position 5 are relocated to rail stop position 3. The
bogie power cord is unplugged from the C2/C3 airlock source and plugged into the C2 corridor source. The overpack 1s
transported to bogie position 1 using the melter transport bogie. The rails stops at rail stop position 6 are relocated to rail stop
position 4. The filler blocks, rail sections, C2/C3 airlock trench cover plates are reinstalied. The C2 containment door is
manually closed.

Initiation: This function initiates with the manual opening of the C2 containment door.

Termination: This function terminates with the manual closure of the C2 containment door.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: A9 | Transfer Overpack to Melter Assembly Pad

Detailed description: The receipt bay rollup door is opened manually by the operator and door filler blocks and MAP rail
trench cover plates are removed. The rail stops at rail stop position 3 are relocated on the north end of bogie rails buiit into
the docked transporter. The melter overpack is moved to the MAP using the melter transport bogie. The bogie power cord 1s
unplugged and the bogie is plugged into the MAP cable reel. The rail stops at rail stop position 4 are reiocated to rail stop
position 2. The filler blocks and C2 cormidor rail trench cover plates are reinstalled and the receipt bay rollup door is closed.
The overpack is transported to the docked trailer using the melter transport bogie.

Initiation: This function initiates with the manual opening of the receipt bav rollup door.

Termination: This fonction terminates with the overpack bemmg transported to the docked trailer.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: A.10 | Offload Overpack from Transport Bogie

Detailed description: The overpack is lifted off the melter transport bogie using the melter hift system. The melter transport
bogie is moved out from underneath the melter overpack, onto the MAP. The rail stops are relocated from the transporter to
rail stop position 1. Blocking material is manually placed under the melter overpack by the operator who then lowers the
overpack onto the blocking material using the melter lift system. The melter lift system is disassembled (as necessary) and
the overpack is secured to the transporter. The melter transport bogie and rail stops will be stored at their pre-determined
storage location. The MAP rail trench cover plates will be reinstalled.

Initiation: This function initiates when the melter overpack is lifted off the melter trapsport bogie using the melter lift system.

Termination: This function terminates when the MAP rail trench cover plates are reinstalled.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: B.1 | Load Overpack onto Melter Transport Bogie

Detailed description: An empty overpack sits on a transporter (by others) that is docked along the Melter Assembly Pad
(MAP), aligned with the correct pair of transport bogie rails. Tie downs securing the overpack to the transporter are
removed, and the melter lift system is assembled (as necessary) adjacent to the overpack. The operator lifts the melter
overpack using melter lift system, and removes blocking material under melter overpack. The melter assembly pad (MAP)
rail and melter staging cart rail trench cover plates are removed. Rail stops (HMH-RAIL-00008, -00009) are placed at
position 2 (north side of the receipt bay rollup door), and on the north end of bogie rails butlt into the docked transporter. The
melter transport bogie (HMH-MHAN-00047) is moved from its storage location to the melter assembly pad rails using a
temporary crane. Power to the melter transport bogie is provided by connecting the MAP cable reel. The melter transport
bogie is moved onto the docked transporter and under the melter overpack. The operator manually lowers melter overpack
onto the melter transport bogie using melter hift system. The bogie is driven off the docked trailer, onto the MAP. The rail
stops are relocated from the transporter to rail stop position 1. The melter transport bogie moves the melter overpack up to
receipt bay rollup door. The MAP cable reel providing power to the melter transport bogie is removed.

Initiation: This function initiates when a failed/spent! melter is awaiting retrieval from melter cave and an empty overpack is
on the docked transport trailer.

Termunation: This function terminates when the melter overpack is moved up to a closed receipt bay roliup door.

24590-ENG-F00130 Rev 3 (Revised 10/21/2014) Page B-3 Ref: 24590-WTP-3DP-G04B-00093




24590-HLW-3ZD-HMH-00001, Rev 0
HLW Melter Handling (HMH) System Design Description

Parallel or sequenttal functions: N/A

Applicable Modes: Normal Operation

Function: B.2 | Transport Empty Melter Overpack to C2 Corridor

Detailed description: The receipt bay rollup door is manually opened by the operator. Door filler blocks and the C2 comdor
rail trench cover plates are removed. The rails stops are relocated from position 2 to rail stop position 4. Power is provided
by plugging the bogie power cord into the bogie C2 corridor power source. The overpack is transported to bogie position 1
using the melter transport bogie. The rail stops at rail stop position 1 are relocated to rail stop position 3. Filler blocks and
MAP rail trench cover plates are reinstalled by the operator, who then manually closes the receipt bay rollup door.

Initiation: This function initiates when the receipt bay rollup door is manually opened by the operator.

Termination: This function terminates when the receipt bay rollup door is manually closed by the operator.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operation

Function: B.3 T Transport Empty Melter Overpack to C2/C3 Airlock

Detailed description: The C2 containment door will be manually opened by the operator before door rail sections, filler
blocks, and the C2/C3 airlock rail trench cover plates are removed. The rails stops located at rail stop position 4 will be
relocated to rail stop position 6. The melter overpack will be moved by the melter transport bogie to transport position 2. The
bogie power cord is unplugged from the C2 corridor source and plugged into the C2/C3 airlock power source. Rail stops
located at position 3 will be relocated to position 5. Filler blocks, door rail sections, and C2 corridor airlock rail trench cover
plates will be reinstalled. The C2 containment door is manually closed by the operator.

Initiation: This function initiates when the C2 containment door is manually opened by the operator.

Termination: This function terminates when the C2 containment door is manually closed by the operator.

Paraliel or sequential functions: N/A

Applicable Modes: Normal Operation

Function: B.4 | Transport Empty Melter Overpack to C3/C5 Airlock

Detailed description: The C2/C3 shield door is manually opened by the operator who also removes door rail sections, filler
blocks, and C3/C5 airlock mail trench cover plates. Rail stops located at rail stop position 6 will be relocated to rail stop
position 8. The melter overpack is moved to transport bogie position 3 with the melter transport bogie. The rail stops at
position 5 are relocated to rail stop position 7 and the rail stops from rails stop position 8 are removed. The bogie power cord
is wnplugged from the C2/C3 airlock source and plugged into the C3/C5 airlock power source. The operator manually
reinstalls door rail sections, filler blocks, and the C2/C3 airlock rail trench cover plates. The melter overpack door front bolts
are manually removed by the operator. The melter overpack is then moved to transport bogie position 4 using the melter
transport bogie before the operator manually removes the melter overpack door rear bolis. The operator positions the
overpack fascia around the melter overpack and exits the C3/C5 airlock. The C2/C3 shield door is manually closed by the
operator.

Initiation: This function initiates when the C2/C3 shield door is opened manually by the operator.

Termination: This function terminates when the C2/C3 shield door is closed manually by the operator.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: B.5 | Load Spent Melter into Overpack

Detailed description: The top, then bottom, lifting cylinders on the C5 shield door are extended to transfer the overpack door
to the C5 shield door. The melter transport bogie moves the overpack to bogie position 5. The C5 door bottom lifting
cylinders are retracted, and the C5 door is opened. The melter transport bogie moves the melter overpack to transport bogie
position 6. The melter overpack winch brake is released and the winch hook is grasped by an HSH in-cave crane. The crane
unspools the winch cable and connects the hook it to the melter. The melter overpack winch pulls the spent melter into the
melter overpack. The melter transport bogie moves the overpack bogie position 5. The C5 shield door 1s closed and the
bottom lifting cylinders on the C5 shield door are extended. The melter is moved to transport bogie position 4 using the
melter transport bogie. The bottom and top melter overpack door lifting cylinders on the C5 shield door are retracted to
transfer the overpack door back onto the overpack. The C2/C3 shield door is manually opened by the operator who enters the
C3/C5 airlock. The operator manually positions the fascia clear of the melter overpack before installing the melter overpack
door rear bolts. The melter overpack is moved to transport bogie position 3 using the melter transport bogie. The melter
overpack door front bolts are manually attached by the operator. A surface contamination check is performed manually on the
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melter overpack surfaces.

Initiation: This function initiates by extending top melter overpack door locking cylinders on the CS5 shield door.

Termination: This function terminates when the overpack passes a manual surface contamination check.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: B.6 | Transport Overpack with Spent Melter to C2/C3 Airlock

Detailed description: The operator manually removes door rail sections, filler blocks, and C2/C3 airlock rail trench cover
plates. Rail stops are placed at rail stop position 8 and relocated from rail stop position 7 to rail stop position 5. The bogie
power cord is unplugged from the C3/C5 airlock source and plugged into the C2/C3 airlock power source. The overpack
with the spent melter is moved to bogie position 2 using the melter transport bogie. The rails stops at position 8 are relocated
to rail stop position 6. The operator re-installs filler blocks, rail sections, C3/C5 airlock rail trench cover plates, and manually
closes the C2/C3 shield door.

Initiation: This function initiates when the operator has manually removed the door rail sections, filler blocks, and C2/C3
airlock rail trench cover plates.

Termmation: This function terminates when the C2/C3 shield door has been manually closed by the operator.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: B.7 | Transport Overpack with Spent Melter to C2 Corridor

Detailed description: The C2 containment door will be manually opened by the operator. Door rail sections, filler blocks, and
the C2 corridor rail trench over plates will be removed. The rail stops st rail stop position 5 will be relocated 1o rail stop
position 3. The bogie power cord is unplugged from the C2/C3 airlock source and plugged into the C2 corridor power source.
The overpack with spent melter will be transported to bogie position 1 using the melter transport bogie. The rails stops at rail
stop position 6 will be relocated to rail stop position 4. The filler blocks, rail sections, C2/C3 airlock trench cover plates will
be reinstalled. The C2 containment door will be manually closed.

Initiation: This function initiates when the C2 containment door has been manually opened.

Tenmination: This function terminates when the C2 containment door has been manually closed.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: B.8 | Transport Overpack with Spent Melter to Melter Assembly Pad

Detailed description: The receipt bay rollup door will be opened manually by the operator and the MAP rail trench cover
plates will be removed. The rail stops at rail stop position 3 will be relocated to the north end of bogie rails built mto the
docked transporter. The melter overpack with the spent melter will be moved to the MAP using the melter transport bogie.
The bogie power cord is unplugged. The rail stops at rail stop position 4 will be relocated to rail stop position 2. The filler

blocks and C2 corridor rail trench cover plates will be reinstalled. The receipt bay rollup door will be manually closed by the
operator

Initiation: This function initiates when the receipt bay rollup door is manually opened.

Termination: This function terminates when the receipt bay roliup door is manually closed.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: B.9 | Load Overpack with Spent Melter onto Transport Vehicle

Detailed description: Power is provided to the melter transport bogie after the MAP cable reel has been connected. The
overpack with the spent melter is transported onto the transport trailer using the melter transport bogie. The overpack with the
spent melter is lifted off the melter transport bogie using the melter lift system. The melter transport bogie is moved back to
the MAP. Blocking matenial will be placed under the melter overpack before the overpack is lowered onto the transport
vehicle. The melter lift system is disassembled (as necessary) and the overpack is secured to the transporter. The melter

transport bogie and rail stops will be stored at their pre-determined storage location. The MAP rail trench cover plates will be
reinstalled.

Initiation: This function initiates when the MAP cable reel is connected to the melter transport bogie.

Termination: This function ends when the MAP rail trench cover plates are reinstalled.

Parallel or sequential functions: N/A
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[ Applicable Modes: Normal Operations

]

1) For all B functions, the word spent and failed can be used mterchangeably.

Function: C.1 | C2/C3 Airlock and C3/C5 Airlock Receive Water for Decontamination

Detailed description: Demineralized water is supplied by the demineralized water system (DIW) to the C2/C3 and C3/C5
airtocks to support decontamination of the airlocks and HMH equipment. The waste water 1s collected n the airiock sumps
and transferred to the radioactive liquid waste (RLD) system.

Initiation: This function initiates when decontamination of HMH equipment and the C2/C3 and C3/C5 airlocks is required.

Termination: This function terminates atier decontamination of C2/C3 and C3/C35 airlocks.

Parallel or sequential functions: N/A

Applicable Modes: Decontamipating and decommissioning (D&D)

Function: D.1 [ Receive Electrical Power

Detailed description: Electrical power to the HMH equipment and mstruments is supplied by the LVE system.

Initiation: This function initiates when the HLW facility is i start-up operations.

Termimation: This function terminates when HLW glass production operations are complete.

Parallel or sequential functions: All functions

Applicable Modes: All modes

Function: E.1 | Facilitate Remote Viewing of Remote Operations via CCTV

Detailed description: Operators utilize cameras to view remote HMH operations. A process and mechanical handling
monitoring closed circuit television (CCTV) system is required for remote viewing of equipment and operations within cave
areas and where the radiation levels are too high for personnel access. Cameras are located to give optimum viewing angles
and distance to suit the process and are radiation tolerant. Monitors are located at operator interface points, ¢.g., control
room, remote stations {local operator interface - LOI’s), etc.

Initiation: This function initiates when the cameras are turned on.

Termination: This function terminates when the cameras are tumed off.

Parallel or sequential functions: All functions

Applicable Modes: All modes

Function: F.1 | Support Monitoring, Control, & Communication

Detailed description: The mechanical handling control system (MHJ) provides the non-safety monitoring and control
functions for HMH. This includes:
s  Positioning monitoring for architectural roll-up, shield and containment doors
Overpack and overpack door position monitoring
C5 shield door cylinder engagement
Manually control of architectural roll-up, shield and containment doors through LOIL.

Initiation: This function initiates at the beginning of mechanical handling equipment operations.

Termination: This function terminates when mechanical handling equipment operations are complete.

Parallel or sequential functions: All functions

Applicable Modes: All modes

Function: G.1 | Stagine Melter Overpack with New Vessel on Transfer Cart

Detailed description: The melter overpack is staged on the melter transport bogie on the MAP. The HSH vessel transfer cart
(HSH-TRLY-00003) carrying a new vessel is loaded into the melter overpack.

Initiation: This function imitates when the melter overpack is staged on the melter transport bogie on the MAP.

Termination: This function terminates when the HSH transfer cart with new vessel is loaded into the melter overpack.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: G.2 | Transfer Overpack to C2 Corridor

Detailed description: The receipt bay rollup door is manually opened by the operator. The rail stops are relocated from rail
stop position 2 to rail stop position 4 (north side of C2 containment). Power and communications are provided by the C2
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corridor cable teel that is connected to the melter transport bogie. The melter overpack with the loaded vessel transfer cart is
transported to bogie position 1 (C2 corridor) using the melter transport bogie. The second set of rail stops are moved from
position 1 to rail stop position 3 (south side of receipt bay rollup door). The operator will then re-install filler blocks and
MAP/melter staging cart rail trench cover plates. The receipt bay rollup door is manually closed by the operator.

Initiation: This function initiates when the operator manually opens the receipt bay roliup door.

Termination: This function terminates when the operator manually closes the receipt bay rollup door.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: G.3 | Transfer Melter Overpack with New Vessel to C2/C3 Airlock

Detailed description: Operator manually opens C2 containment door, removes door rail sections, filler blocks, and C2/C3
airlock rail trench cover plates. Rails stops are to be relocated from position 4 (north side of C2 containment door) to position
6 (north side of C2/C3 containment door). The melter overpack with the loaded vessel transfer cart 1s transported to bogie
position 2 (C2/C3 airlock) using the melter transport bogie. The C2 cable reel is disconnected from the melter transport
bogie. The rail stops are relocated from position 3 to rail stop position 5 (south side of the C2 containment door). The
operator re-installs filler blocks, door rail sections, C2 corridor rail trench cover plates, and manually closes the C2
contamnment door.

Initiation: This function initiates when the operator manually opens C2 containment door.

Termination: This function terminates when the operator manually closes C2 containment door.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: G4 | Transport Melter Overpack with New Vessel to C3/C5 Corridor

Detailed description: The C2/C3 shield door is manually opened by the operator before removing door rail sections, filler
blocks, and C3/C5 airlock rail trench cover plates. The rail stops at rail stop position 6 are relocated to rail stop position 8.
The C3/C5 airlock cable reel is connected to the melter transport bogie providing power and communications. The melter
overpack with the loaded vessel transfer cart is moved to transport bogie position 3 with the melter transport bogie. The rail
stops at position 5 are relocated to rail stop position 7 and the rail stops from rails stop position 8 are removed. The operator
manually reinstalls door rail sections and filler blocks. The melter overpack door front bolts are manually removed by the
operator. The melter overpack is then moved to transport bogie position 4 using the melter transport bogie before the operator
manually removes the melter overpack door rear bolts. The operator positions the overpack fascia around the melter overpack
and exits the C3/C5 airlock. The C2/C3 shield door is manually closed by the operator.

Initiation: This function initiates when the operator manually opens C2/C3 shield door.

Termipation: This function terminates when the operator manually closes the C2/C3 shield door.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: G.5 | Offload New Vessel from Overpack into Melter Cave

Detailed description: The top then bottom melter overpack door lifting cylinders will be extended on the C5 shield door. The
operator will manually remove the Overpack door front bolts before moving the transport bogie into transport bogie position
4 (C3/C5 airlock operating position at C5 shield door). The melter overpack is moved to transport bogie position 5 (C3/C5
airlock operating position before C5 shield door) using the melter transport bogie. Once in position retract bottom melter
overpack door lifting cylinders on C5 shield door. The C5 shield door can now be opened to allow the melter transport bogie
to move the melter overpack into transport bogic position 6 (C3/C5 airlock operating at melter cave face). The melter
overpack winch brake is released then the winch drive/clutch is configured as a dynamic brake. HSH moves the vessel mto
the melter cave. The winch cable is rewound and positioned to a preset position accessible to the power manipulator. The
melter is moved back to transport bogie position 5 using the melter transport bogie. Once in that position the C5 shield door
is closed.

Initiation: This function imitiates by extending the top melter overpack door locking cylinder on the C5 shield door.
Termination: This function terminates with the closure of the C5 shield door.

Paraliel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: G.6 | Transfer Overpack to C2/C3 Airlock
Detailed description: Once the C5 shield door is closed, the bottom of the melter overpack door lifting cylinder op the C5
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shield door will be extended. The melter overpack will then be moved to transport bogie position 4 (C3/C35 airlock operating
position at C5 shield door) using the melter transport bogie. Once in transport bogie position 4 the bottom then top of the
melter overpack door lifting cylinders on the C5 shield door will be retracted. The C2/C3 shield door 1s manually opened by
the operator who then enters the C3/C5 airlock. The fascia door will be cleared of the melter overpack move path manually
by the operator. Before moving to transport bogie position 3 the operator reinstalls the melter overpack door rear bolts. Once
in transport bogie position 3 the operator manually atiaches melter overpack door front bolts. A surface contamination check
is performed manually by the operator on all melter overpack surfaces. The door rail sections, filler blocks, and C2/C3
airlock rail trench over plates are removed manually by the operator. Rails stops are placed at rail stop position 8 and the rails
stops at rail stop position 7 are relocated to rail stop position 5. The melter transport bogie is used io move the melter
overpack to transport bogie position 2. Once in position the C3/C5 airlock cable reel is disconnected. The rail stops at
position 8 are rejocated to rail stop position 6. Filler blocks, rail sections, and the C3/C5 airlock rail trench cover plates are
manually reinstalied by the operator before closure of the C2/C3 shield door.

Initiation: This function initiates by extending the bottom melter overpack door lifing cylinder on the C5 shield door.

Termination: This function terminates with the closure of the C2/C3 shield door.

Paraliel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: G.7 | Transfer Overpack with Empty Transfer Cart to C2 Corridor

Detailed description: The C2 containment door will be manually opened by the operator. Door rail sections, filler blocks, and
the C2 comidor rail trench over plates will be removed. The rail stops at rail stop position 5 will be relocated to rail stop
position 3. Power and communications to the melter transport bogie will be connected by the C2 corridor cable reel. The
overpack will be transported to bogie position 1 using the melter transport bogie. The rails stops at rail stop position 6 will be
relocated to rail stop position 4. The filler blocks, rail sections, C2/C3 airlock trench cover plates will be reinstalled. The C2
containment door will be manually closed.

Initiation: This function initiates with the manual opening of the C2 containment door.

Termination: This function terminates with the manual closure of the C2 containment door.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Fuanction: G.8 | Transfer Overpack with Empty Transfer Cart to Melter Assembly Pad

Detailed description: The receipt bay rollup door will be opened manually by the operator and the MAP rail trench cover
plates will be removed. The rail stops at rail stop position 3 will be relocated to rail stop position 1. The melter overpack will
be moved to thc MAP using the melter transport bogie. The C2 corridor cable reel will then be disconnected from the melter
transport bogie. The rail stops at rail stop position 4 will be relocated to rail stop position 2. The filier blocks and C2 corridor
rail trench cover plates will be reinstalled. The MAP cable reel is connected to the melter transport bogie to provide power
and communications. The overpack is transported to the docked trailer using the melter transport bogie.

Initiation: This function initiates with the manual opening of the receipt bay roltup door.

Termination: This function terminates with the overpack being transported to the docked trailer.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: H 1 | Load Melter Overpack with Empty Transfer Cart

Detailed description: The melter overpack is staged on the melter transport bogie on the MAP. The empty HSH vessel
transfer cart (HSH-TRLY-00003) is loaded into the melter overpack.

Initiation: This function imitates when the melter overpack is staged on the melter transport bogie on the MAP.

Termination: This function terminates when the HSH transfer cart with new vessel is loaded mnto the melter overpack.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: H.2 | Transport Melter Overpack with Empty Transfer Cart to C2 Corridor

Detailed description: The receipt bay rollup door is manually opened by the operator. The C2 corridor rail trench cover plates
are removed and the rails stops are relocated from position 2 to rail stop position 4. The MAP cable reel is disconnected
while the C3 corridor cable reel is connected providing power and communications to the melter transport bogie. The melter
is transported to transport bogie position 1 using the melter transport bogie. The rail stops at rail stop position 1 are relocated
to rail stop position 3. Filler blocks and MAP rail trench cover plates are reinstalled by the operator, who then manually
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closes the receipt bay rollup door.

Initiation: This function initiates when the receipt bay rollup door 1s manually opened by the operator.
Termination: This function terminates when the receipt bay roliup door 1s manually closed by the operator.
Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: H.3 | Transport Melter Overpack with Empty Transfer Cart to C2/C3 Airlock

Detailed description: The C2 containment door will be manually opened by the operator before door rail sections, filler
blocks, and the C2/C3 airlock rail trench cover plates are removed. The rails stops located at rail stop position 4 will be
relocated to rail stop position 6. The melter overpack will be moved by the melter transport bogie to transport position 2. The
C2 corridor cable reel will be disconnect. Rail stops located at position 3 will be relocated to position 5. Filler blocks, door
rail sections, and C2 corridor airlock rail wench cover plates will be reinstalled. The C2 containment door is manuaily closed
by the operator.

Initiation: This function initiates when the C2 containment door is manually opened by the operator.

Termination: This function terminates when the C2 contamment door is manually closed by the operator.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: H.4 | Transport Melter Overpack with Empty Transfer Cart to C3/C5 Aitlock

Detailed description: The C2/C3 shield door is manually opened by the operator who also removes door rail sections, filler
blocks, and C2/C5 airlock rail trench cover plates. Rail stops located at rail stop position 6 will be relocated to rail stop
position 8. The C3/C5 airlock cable reel is connected to the melter transport bogie providing power and communications. The
melter overpack is moved to transport bogie position 3 with the melter transport bogie. The rail stops at position 5 are
relocated to rail stop position 7 and the rail stops from rails stop position 8 are removed. The operator manually reinstalls
door rail sections and filler blocks. The melter overpack door front bolts are manually removed by the operator. The melter
overpack is then moved to transport bogie position 4 using the melter transport bogie before the operator manuaily removes
the melter overpack door rear bolts. The operator positions the overpack fascia around the melter overpack and exits the
C3/C5 airlock. The C2/C3 shield door is manually closed by the operator.

Initiation: This function initiates when the C2/C3 shield door is opened manually by the operator.

Termination: This function terminates when the C2/C3 shield door is closed manually by the operator.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: H.5 | Load Spent Vessel into the Melter Overpack

Detailed description: The top melter overpack door locking cylinders are extended on the C35 shield door, followed by the
bottom melter overpack door lifting cylinders being extended on the C5 shield door. The melter overpack is moved to
transport bogie position 5 using the melter transport bogie. Once in this position, retract bottom melter overpack door lifting
cylinders on the C5 shield door. The CS5 shield door is opened allowing the meiter overpack to be transported to transport
bogie position 6 using the melter transport bogie. The HSH moves the spent vessel into the melter overpack. The melter
overpack is then moved back to transport bogie position 5. The C5 shield door is closed once the melter overpack is in
transport bogie position 5. Extend bottom melter overpack door lifting cylinders on the C5 shield door. The melter is moved
to transport bogie position 4 using the melter transport bogie where the bottom and top melter overpack door lifting cylinders
on the C5 shield door shall be retracted. The C2/C3 shield door is manually opened by the operator who enters the C3/C5
airlock. The operator manually positions the fascia clear of the melter overpack before installing the melter overpack door
rear bolts. The melter overpack is moved to transport bogie position 3 using the melter transport bogie. The melter overpack
door front bolts are manually attached by the operator. A surface contamination check is performed manually on the melter
overpack surfaces.

Initiation: This function initiates by extending top melter overpack door locking cylinders on the C5 shield door.
Termination: This function terminates when the overpack passes a manual surface contamination check.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: H.6 | Transport Overpack with Spent Vessel to C2/C3 Airlock
Detailed description: The operator manually removes door rail sections, filler blocks, and C2/C3 airlock rail trench cover
plates. Rail stops are placed at rail stop position 8 and relocated from rail stop position 7 to rail stop position 5. The overpack
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with the spent melter is moved to bogic position 2 using the melter transport bogie. The C3/C5 atrlock cable reel is
disconnected from the melter transport bogie. The rails stops at position 8 are relocated to rail stop position 6. The operator
re-installs filler blocks, rail sections, C3/C5 airlock rail trench cover plates, and manually closes the C2/C3 shield door.

Initiation: This function initiates when the operator has manually removed the door rail sections, filler blocks, and C2/C3
airlock rail wench cover plates.

Termination: This function termiates when the C2/C3 shield door has been manually closed by the operator.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: H.7 | Transport Overpack with Spent Vessel to C2 Corridor

Detailed description: The C2 containment door will be manually opened by the operator. Door rail sections, filler blocks, and
the C2 cormridor rail trench over plates will be removed. The rail stops at rail stop position 5 will be relocated to rail stop
position 3. Power and communications to the melter transport bogie will be connected by the C2 corridor cable reel. The
overpack with spent melter will be transported to bogie position 1 using the melter transport bogie. The rails stops at rail stop
position 6 will be relocated to rail stop position 4. The filler blocks, rail sections, C2/C3 airlock trench cover plates will be
reinstalied. The C2 containment door will be manually closed.

Initiation: This function initiates when the C2 containment door has been manually opened.

Termination: This function terminates when the C2 containment door has been manually closed.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: H.8 | Transport Overpack with Spent Vessel to Melter Assembly Pad

Detailed description: The receipt bay rollup door will be opened manually by the operator and the MAP rail trench cover
plates will be removed. The rail stops at rail stop position 3 will be relocated to rail stop position 1. The melier overpack with
the spent melter will be moved to the MAP using the melter transport bogie. The C2 corridor cable reel will then be
disconnected from the melter transport bogie. The rail stops at rail stop position 4 will be relocated to rail stop position 2. The
filler blocks and C2 corridor rail trench cover plates will be reinstalled. The receipt bay rollup door will be manually closed
by the operator.

Initiation: This function initiates when the receipt bay roliup door is manually opened.

Termination: This function terminates when the receipt bay rollup door is manually closed.

Parallel or sequential functions: N/A

Apphcable Modes: Normal Operations

Function: 1.1 | Stage Transfer Cart on Melter Assembly Pad

Detailed description: The melter assembly pad (MAP) rail trench cover plates are removed. With its wheels configured for
the MAP rail span, the vessel transfer cart (HSH equipment) is placed directly onto the MAP transport bogie rails and loaded
with new HSH process equipment. A general-use (non-HMH) mobile crane and/or other mobile equipment are used to
transport and load the cart. Rail stops are placed at position 2 (north side of the receipt bay rollup door). A manually
operated, general-usc propulsion (non-HMH) device is connected to the vessel transfer cart and it is driven south across the
MAP to the receipt bay rollup door.

Initiation: This function initiates with removal of the MAP rail trench cover plates.

Termination: This function terminates when the transfer cart is positioned outside the receipt bay rollup door.

Parallel or sequential functions: N/A

Applicable Modes: All modes

Function: 1.2 | Transfer Cart Travels to the C2 Corridor

Detailed description: The receipt bay rollup door is manually opened by the operator. Door filler blocks and C2 corridor rail
trench cover plates are removed. The rail stops are relocated from position 2 to position 4 (north side of C2 containment).
The transfer cart travels south through the receipt bay rollup door into the C2 corridor. Door filler blocks and the MAP rail
trench cover plates are re-installed. The second set of rail stops is installed at position 3 and the receipt bay rollup door is
closed.

Initiation: This function initiates when the receipt bay rollup door is opened.

Ternmination: This function terminates when the receipt bay rollup door is closed.

Parallel or sequential functions: N/A
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| Applicable Modes: All modes |

Function: 1.3 | Transfer Cart Travels to the C2/C3 Airlock

Detailed description: The C2 containment door is opened and door seal sections, rail sections, and filler blocks are removed. -
The C2/C3 airlock rail trench cover plates are removed. The rail stops are relocated from position 4 to position 6. The
transfer cart travels south along the melter airlock rails, into the C2/C3 airlock, and is positioned below the HSH crane
maintenance area floor hatch. The rails stops are relocated from position 3 to position 5. The C2 door seal sections, rail
sections, and filler blocks are re-instalied. The C2 corridor rail trench cover plates are re-installed and the C2 contamment
door is closed. ’

Initiation: This function initiates when the C2 containment door is opened.

Termination: This function terminates when the C2 containment door is closed.

Parallel or sequential functions: N/A

Applicable Modes: All modes

Function: 1.4 | HSH Offloads Process Equipment

Detailed description: HSH equipment unloads the transfer cart by lifting its cargo through an opening in the ceiling of the
C2/C3 airlock.

Imtiation: This function initiates when the C2 containment door is closed.

Termination: This function terminates when the transfer cart is empty.

Parallel or sequential functions: N/A.

Applicable Modes: All modes

Function: 1.5 | Transfer Empty Transfer Cart to C2 Corridor

Detailed description: The C2 containment door is opened and door seal sections, rail sections, and filler blocks are removed.
The C2 corridor airlock rail trench cover plates are removed. The rail stops are relocated from position 5 to position 3. The
transfer cart travels north along the melter airlock rails, into the C2 comridor. The rails stops are relocated from position 6 to
position 4. The C2 door seal sections, rail sections, and filler blocks are re-installed. The C2/C3 airlock rail trench cover
plates are reinstalled and the C2 containment door is closed.

Initiation: This function initiates when the C2 containment door is opened.

Termmation: This function terminates when the C2 containment door is closed.

Parallel or sequential functions: N/A

Apphcable Modes: All modes

Function: 1.6 | Transfer Empty Transfer Cart to Melter Assembly Pad

Detailed description: The receipt bay rollup door is manually opened by the operator. Door filler blocks and the MAP rail
trench cover plates are removed. The rail stops are removed from position 3. The transfer cart travels north through the
receipt bay rollup door and onto the MAP. The rail stops are relocated from position 4 to position 2, door filler blocks are re-
installed and the receipt bay rollup door is closed. The C2 corridor rail trench cover plates are remnstalled. A general-use
(non-HMH) mobile crane and/or other mobile equipment is used to transport the cart to its storage location. The rail stops
are removed from position 2, and the MAP rail trench cover plates are re-installed.

Initiation: This function initiates when the receipt bay rollup door is opened.

Termination: This function terminates when the MAP rail trench cover plates are re-installed.

Parallel or sequential functions: N/A |

Applicable Modes: All modes

Function: J.1 | Stage Empty Transfer Cart on Melter Assembly Pad

Detailed description: The empty transfer cart will be placed directly onto the melter assembly pad rails.
Initiation: This function initiates when process equipped is deemed to need extraction.

Termination: The function terminates when the empty transfer cart is stage on the melter assembly pad rails.
Parallel or sequential functions: N/A '

Applicable Modes: All modes

Function: J.2 [ Transfer Cart Travels to the C2 Corridor
Detailed description: The receipt bay rollup door is manually opened allowing the empty transfer cart to travel through. The
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transfer cart travels on the melter airlock rails to the C2 corndor.

Initiation: This function initiates when the receipt bay rollup door is opened.

Termination: This function terminates when the receipt bay rollup door is closed.

Parallel or sequential functions: N/A

Applicable Modes: All modes

Function: J.3 [ Transfer Cart Travels to the C2/C3 Airlock

Detailed description: The empty transfer cart travels along the melter airlock rails to the C2/C3 airlock through the C2
containment door once the architectural rollup door has been closed.

Initiation: This function initiates when the receipt bay roltup door is closed.

Termination: This function terminates when the transfer cart has traveled to the C2/C3 airlock.

Parallel or sequential functions: N/A

Applicable Modes: All modes

Function: J.4 | Melter Handling System Loads Transfer Cart

Detailed description: The transfer cart travels to the maintenance hatch in the C2/C3 area where it is loaded through the hatch
from HSH equipment located on the floor above the C2/C3 airlock.

Initiation: This function initiates when the transfer cart is located beneath the C2/C3 maintenance hatch.

Termination: This function terminates when the transfer cart has been successfully loaded.

_Parallel or sequential functions: N/A

Applicable Modes: All modes

Function: J.5 [ Transfer Loaded Transfer Cart to C2 Comridor

Detailed description: The C2 containment door is opened to allow the loaded trapsfer cart to travel along the melter airlock
rails to the C2 corridor.

Tnitiation: This function mitiates when the C2 containment door is opened.

Termination: This function terminates when the transfer cart is in the C2 corridor.

Parallel or sequential functions: N/A

Applicable Modes: All modes

Function: J.6 | Transfer Loaded Transfer Cart to Melter Assembly Pad

Detailed description: The architectural rollup doors are opened once the C2 containment door is closed. The transfer cart will
travel along the melter airlock rails through the architectural rollup door onto the MAP where the cart can be offloaded.

Initiation: This function imitiates when the C2 containment door is closed.

Termination: This function terminates when the transfer cart is unloaded on the melter assembly pad.

Parallel or sequential functions: N/A

Applicable Modes: All modes

Function: K.1 “T Remove and Reinstall Melter Overpack Closure Door

Detailed description: The C35 shield door is provided with hydraulic actuators that allow the C5 shield door, when in the fully
closed position, to lift and restrain the melter overpack closure door in order to remotely separate the overpack door from the

overpack. These features also facilitate remote reinstallation of the overpack door onto the overpack.

Tnitiation: This function initiates when the C5 shield door is confirmed by MHJ to be fully closed.

Termination: This function terminates when the melter overpack closure door has been placed back onto the overpack and all
hydraulic cylinders on the C5 shield door are fully retracted.

Parallel or sequential functions: N/A

Applicable Modes: Normal Operations

Function: L.1 | C5 Shield Door Remote Recovery

Detailed description: Through wall plugs (30-PLUG-00072, 30-PLUG-00073) are aligned with recovery receivers built nto
C5 shield doors HMH-DOOR-00010 and HMH-DOOR-00015. The plugs interface with receivers built into the door panels,
and with HSH horizontal door recovery tool (HSH-RCVY-00006). The recovery tool extends the core piece of the wall plug
until it engages the door receiver. A disengagement feature built mto the door drive system is actuated to decouple the door
from its drive system, and the door recovery tool pulls the door into the closed position.
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Intiation: This function initiates when the C5 shield door is stuck open.

Termination: This function terminates when the C5 shield door is in the fully closed position

Paralle] or sequential functions: N/A

Applicable Modes: Maintenance, DBE
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Appendix C - Active Safety Instruments and Functions

Not Applicable
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Appendix D - Reserved — System Procedures

Reserved
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Appendix E - Reserved — System History

Reserved
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