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Ms. Jane Hedges, Program Manager
Nuclear Waste Program
State of Washington
Department of Ecology
3100 Port of Benton Blvd.
Richland, Washington 99352

Dear Ms. Hedges:
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SUBMITTAL OF PERMIT DESIGN PACKAGES HLW-018 AND HLW-019 FOR THE
WASTE TREATMENT AND IMMOBILIZATION PLANT (WTP)

Reference: WA7890008967, "Dangerous Waste Portion of the Hanford Facility Resource
Conservation and Recovery Act Permit for the Treatment, Storage, and Disposal of
Dangerous Waste, Chapter 10 and Attachment 51, `Waste Treatment and
Immobilization Plant."'

This letter submits the following WTP permit design packages for the State of Washington
Department of Ecology (Ecology) approval:

• HLW-018, Revision 0, "Miscellaneous Treatment Unit for the HLW Facility HMP System;"
and

• HLW-019, Revision 0, "Miscellaneous Treatment Unit Sub-system Equipment for HLW
Facility HMP System."

This information will allow Ecology to permit the installation of High-Level Waste (HLW)
Melter Process System (HMP) equipment. A summary description of the permit design
packages is included in Attachment 1. Attachment 2 provides the permit design packages and
Attachment 3 provides the Bechtel National, Inc. (BNI) and U.S. Department of Energy, Office
of River Protection (ORP) Certification Statements. Attachment 2 contains the following
documents which contain "Confidential Business Information:"

• 24590-HLW-3YD-HMP-00001, Revision 2, "System Description for HLW Melter Process
System (HMP);"

• 24590-HLW-M6-HMP-P0001, Revision 1, "P&ID - HLW Melter 1 System Feed and
Agitation;" and

• 24590-HLW-M6-HMP-P20001, Revision 1, "P&ID - HLW Melter 2 System Feed and
Agitation."
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Ecology is requested to maintain the above three documents as "Confidential Business
Information." Attachment 4 provides the related justification and supporting information. Due
to the potential sensitivity of the remaining attached engineering information, Ecology is
requested to place the data for public review in the standard information repositories, but not
provide electronic dissemination of the information.

Dangerous Waste Permit (DWP) package submittals are certified coincident with issuance of the
integrity assessment report contained in the package. Permit affecting design changes not
included in, or occurring after issuance of, the final integrity assessment report will be processed
in accordance with DWP requirements for permit modification prior to construction or
installation of affected equipment and components. Installation of equipment and components
will be done in accordance with permit packages approved and incorporated into the DWP by
Ecology.

Permit Design Packages HLW-018 and HLW-019 are the final packages scheduled to be
submitted under Compliance Schedule Items 28 and 29 of the Reference, respectively. The
following permit packages have been previously submitted and approved by Ecology under
Compliance Schedule Items 28 and 29:

• HLW-010, Revision 0, "Miscellaneous Treatment Unit Subsystem for HLW Facility
El. -21 ft. (Silver Mordenite);"

• HLW-015, Revision 0, "Miscellaneous Treatment Unit Subsystems for HLW Facility
El. 0 ft.;"

• HLW-025, Revision 0, "Miscellaneous Treatment Unit Subsystem Equipment for HLW
Facility El. 0 ft.;"

• HLW-026, Revision 0, "Miscellaneous Treatment Unit Subsystems for HLW Facility;"

• HLW-027, Revision 0, "Miscellaneous Treatment Unit Subsystem Equipment for HLW
Facility El. 0 ft. to 58 ft.;"

• HLW-033, Revision 0, "Miscellaneous Treatment Unit Subsystem (HOP Booster Extraction
Fans) for HLW Facility El. -21 ft.;" and

• HLW-034, Revision 0, "Miscellaneous Treatment Unit Subsystem Equipment for HLW
Facility El. -21 ft."

Ecology staff was provided an opportunity to review Permit Packages HLW-018 and HLW-019,
Revision 0. Ecology comments requesting that utilities and services (e.g., electrical supply,
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instrument air, and demineralized water) be identified as regulated on the permit drawings, rather
than showing them as ghosted, have not been incorporated into the permit packages. Discussions
between BNI, ORP, and Ecology are ongoing; we recognize that revision of the permit design
packages may be required on resolution of the open issues.

If you have any questions, please contact me, or your staff may contact Lori A. Huffinan, Office
of Environmental Safety and Quality, (509) 376-0104.

Sincerely,

ESQ:LAH

Attachments: (4)

cc w/attachs:
W. S. Elkins, BNI
B. G. Erlandson, BNI
J. Cox, CTUIR
S. Harris, CTUIR
B. Becker-Khaleel, Ecology (23
K. Elsethagen, Ecology
E. A. Fredenburg, Ecology
S. A. Thompson, FHI
G. Bohnee, NPT
A. C. McKams, RL
R. Jim, YN
Administrative Record
Environmental Portal, LMSI

cc w/o attachs:
M. Anderson-Moore, Ecology
L. Cusack, Ecology
S. L. Dahl, Ecology
G. P. Davis, Ecology
A. Hamar, Ecology
K. Niles, Oregon Energy
J. B. Hebdon, RL

iepens, ager
Office of River Protection

copies of permit pkgs)
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Permit Package Descriptions for HLW-018 and
HLW-019, Revision 0



Permit Package Description for HLW-018, Revision 0
Miscellaneous Treatment Units for I3LW Facilitv EI. 0 ft

(HMP Svstem)

Permit package High-Level Waste (HLW) - 018 addresses two HLW melters located in Melter Cave 1
(Room H-0117) and Melter Cave 2 (Room H-0106) of the HLW Facility. The HLW melters described in
permit package HLW-018 are regulated because the material managed in the melters may be designated
as dangerous and/or mixed waste. The HLW melters are part of the HLW Melter Process (HMP) System.

The primary functions of the HMP system are to receive and vitrify HLW concentrate and additives,
contain glass pools, and discharge molten glass into HLW canisters. Hazardous emissions resulting from
melter operations are confined and treated in the HOP system.

The permit package contains a design assessment report signed by an Independent Qualified Registered
Professional Engineer (IQRPE) certifying certain portions of the permit package. In addition, the permit
package contains the following design drawings and documents:

• Two process flow diagrams (PFDs)

• 18 piping and instrumentation diagrams (P&1Ds)

• An engineering specification for the HLW melters

• Two mechanical data sheets

• A material selection data sheet (MSDS)

• An HMP system description

The above design documents collectively provide information necessary for the IQRPE to evaluate the
melter primary containment design for potential to collapse, rupture, or fail. These documents include
design infomiation for the melter primary containment (melter shell) and gas barrier. The gas barrier and
melter shell are defined in the Engineering Specification for the High Level Waste Melters. The melter
shell is defined as "... structural elements of the melter that ensure confinement of bulk molten glass,
should it migrate through refractory. Also supports of the offgas system by providing a confinement
boundary to direct offgas into the melter offgas system. The shell is comprised of the base, walls, and
lid." The gas barrier is defined as "...structural steel plate consisting of the walls and internal surfaces of
the lid and base. The gas barrier serves to support the off-gas-related function of the shell, while
providing controlled air in-leakage to the melter plenum." The MSDS describes corrosion evaluation for
the melter gas barrier, including cooling panels that are located within the gas barrier. The mechanical
data sheets contain a list of materials used for major components of the melter, such as shell, base, lids,
etc. The System Description for HLWMelter Process System (HMP) describes the design, process, and
the basic operational approach for the melters.

The following components of this package are already included in the Dangerous Waste Permit (DWP),
the Administrative Record, or are provided with other permit packages, as listed in the Table of Contents:

• General arrangement plans and sections

• Specifications for vessel design and fabrication, seismic qualification criteria, vessel fatigue and
analysis, and positive material identification

• A description of secondary containment design
• A description of how the tanks and miscellaneous treatment units will be installed
• A description of how hydrogen gas accumulation will be controlled
• A document containing information on how toxic vapors and emissions will be controlled
• Material and energy balance documents
• A description of the HLW vitrification system bypass events
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Permit Packaee Description for HLW-019, Revision 0

Permit package HLW-019 addresses the HLW melter subsystem equipment for the HLW facility. The
HLW Melter Process (HMP) System subsystem equipment described in permit package HLW-019 is
regulated because the material that will be managed may be designated as dangerous and/or mixed waste.
The regulated HMP subsystems include valves and piping as indicated on the piping and instrumentation
diagrams.

The HLW-019 permit package contains a design assessment report signed by an Independent Qualified
Registered Professional Engineer (IQRPE) certifying certain portions of the permit package. This permit
package also contains a system logic description.

The following components of this package are already included in the Dangerous Waste Permit (DWP),
the Administrative Record, or are provided with other permit packages, as listed in the Table of Contents:

• General arrangement plans and sections

• Process flow diagrams

• Piping and instrumentation diagrams

• Specifications for high-level waste melters, positive material identification, ancillary equipment
pipe support design, piping material class description, and ancillary equipment material selection

• A description of how the tanks and miscellaneous treatment units will be installed
• An HMP system description

• Material and energy balance documents

• A description of how hydrogen gas accumulation will be controlled

Page 2 of 2
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Permit Package HLW-018, Revision 0,
"Miscellaneous Treatment Unit for HLW Facility HMP System;"

. and Permit Package HLW-0 19, Revision 0,
"Miscellaneous Treatment Unit Subsystem Equipment

For HLW HMP System"



CCN 137505
Permit Design Package No. HLW-018, Rev. 0

Miscellaneous Treatment Unit for HLW Facility HMP System
Table of Contents

For Incoruoration into the Permit
Document Title Document Number Revision Permit

Condition
Included Remarks

IQRPE Independent Assessment Report CCN#139504 0 IIL 10.J.5.c.i Y

Desi n Drawin s:
General Arrangement Plan at El.
-0 ft- 0 in

24590-HLW-P 1-PO1T-P0002 3 IIL 10.J.5.c.ii N Included in Attachment 51,
Appendix 10.4.

General Arrangement Sections

A-A, B-B, C-C 24590-HLW-PL-POIT-P0008 7 III.10.J.5.c.ii N Included in Attachment 51,

D-D, E-E, F-F 24590-HLW-PI-P01T-P0o09 6 N Appendix 10.4.

G-G, H-H 24590-HLW-PI-POIT-P0010 6 N

J-J, K-K 24590-HLW-PI-POIT-P0011 7 N

Process Flow Diagrams (PFDs)
24590-HLW-M5-V 17T-P0002 1 III.10.J.5.c.ii Y

24590-HLW-M5-V 17T-P20002 1 Y

Piping and Instrumentation Diagrams (P&IDs)

24590-HLW-M6-HMP-P0001 I III.I0.J.5.c.ii Y

24590-HLW-M6-HMP-P0002 I Y

24590-HLW-M6-HMP-P0003 0 Y

24590-HLW-M6-HMP-P0004 0 Y

24590-HLW-M6-HMP-P0006 1 Y

24590-HLW-M6-HMP-P0007 I Y

24590-HLW-M6-HMP-P0008 1 Y

24590-HLW-M6-HMP-P0013 1 Y

24590-HLW-M6-HMP-P0014 0 Y

24590-HLW-M6-HMP-P20001 I Y

24590-HLW-M6-HMP-P20002 1 Y

24590-HLW-M6-HMP-P20003 0 Y

24590-HLW-M6-HMP-P20004 0 Y

24590-HLW-M6-HMP-P20006 I Y

24590-HLW-M6-HMP-P20007 1 Y

24590-HLW-M6-HMP-P20008 1 Y

24590-HLW-M6-HMP-P20013 1 Y

Page 1 of 3



CCN 137505

Permit Design Package No. HLW-018, Rev. 0
Miscellaneous Treatment Unit for HLW Facility HMP System

Table of Contents

Document Title Document Number Revision Permit Included Remarks

Condition
24590-HLW-M6-HMP-P20014 0 Y

Mechanical Drawings: N/A 0 III.l0.J.5.c.ii N Refer to P&IDs and Mechanical
III.l0.J.5.c.vi Data Sheets (24590-HLW-MOD-

HMP-P0001 and 24590-HLW-
MOD-I-IMP-P0002 .

Engineering Specifications For:

High Level Waste Melters 24590-HLW-3PS-AE00-TP001 0 I11.IO.J.5.c.ii Y

Specification Change Notice: Update 24590-HLW-3PN-AEOO-00003 N/A
IILIO.J.S.c.vi

N Included in CCN #134661 to

Structural Requirements for HLW Ecology dated 1/26/2006

Melter
Pressure Vessel Design and Fabrication 24590-WTP-3PS-MV00-TP001 2 N Included in Attachment 51,

Appendix 7.7.

Seismic Qualification Criteria for 24590-WTP-3PS-MV00-TP002 2 N Included in Attachment 51,

Pressure Vessels Appendix 7.7.

Pressure Vessel Fatigue Analysis 24590-WTP-3PS-MVOO-TP003 2 N Included in Attachment 51,
A endix 7.7.

Positive Material Identification 24590-WTP-3PS-G000-TP002 4 N Included in Attachment 51,

A endix 7.7.

Mechanical Systems Data Sheets: 24590-HLW-MOD-HMP-P0001 1 III.10.J.5.c.ii Y

24590-HLW-MOD-HMP-P0002 0 III.10.J.5.c.vi Y

Secondary Containment Design 24590-WTP-PER-CSA-02-001 7 III.10.J.5.c.ii N Included in Attachment 51,

III.10.J.5.c.iii Appendix 7.5.

Corrosion Protection for Buried Components N/A - IIL 10. J.5.c.iv N Not applicable for the HLW
Facility El. 0' miscellaneous
treatment units. There are no
buried components in contact with
soil or water.

Plant Item Material Selection Data Sheet: 24590-HLW-NID-HMP-P0001 0 III.10.J.5.c.v Y

11I.10.J.5.c.vi
Installation of Tank Systems and 24590-WTP-PER-CON-02-001 5 III.10.J.5.c.x N Included in Attachment 51,

Miscellaneous Treatment Unit Subsystems Appendix 7.12.
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CCN 137505

Permit Design Package No. HLW-018, Rev. 0
Miscellaneous Treatment Unit for HLW Facility HMP System

Table of Contents

Document Title Document Number Revision Permit Included Remarks
Condition

Description of HLW Vitrification System 24590-HLW-PER-PR-03-001 0 III.10.J.5.c.ix N Included in Attachnrent 51,

Bypass Events A endix 10.18.

For Incorporation into the Administrative Record

Document Title Document Number Revision Permit Included Remarks

Condition

Structural Support Calculations for Off Spec, N/A - III.10.J.5.c.iii N Not applicable for the HLW

Non-standard or Field Fabricated Tanks Facility El. 0' miscellaneous
treatment units.

System Description for HLW Melter Process 24590-HLW-3YD-HMP-00001 2 III.10.J.5.c.vii Y
System HMP
Prevention of Hydrogen Accumulation in 24590-WTP-PER-PR-03-001 1 III.10.J.5.c.xii N Included in LAW-029, Rev. 0

WTP Tank Systems and Miscellaneous (DOE letter 03-ED-130 dated

Treatment Systems 8/22/2003).

Toxic Vapors and Emissions from WTP 24590-WTP-PER-PR-03-002 1 III.10.J.5.c.xi N Included in LAW-022, Rev. I

Tank Systems (DOE letter 04-ED-071 dated

8/11/2004).

WTP Material and Energy Balance (2+2) for 24590-WTP-MRR-PO-03-058 1 III.10.J.5.c.viii N ORP letter 04-ED-043

Ecology Model Run Results 24590-WTP-MDD-PR-01-003 6 N transmitting material and energy

24590-WTP-RPT-PT-02-005 2 N balance documents to Ecology
dated 4/23/2004.

Page 3 of 3
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AREVA-06-045

Dear Ms. Weldon:

CO: 1395o'i
Ms. Anne Weldon
Subcontracts
Bechtel National, Inc.
2435 Stevens Center Place
Richiand, Washington 99352

May 9, 2006

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC4HXYG-00211 -
STRUCTURAL INTEGRITY ASSESSMENT OF HIGH LEVEL WASTE (HLW) MELTER
PROCESS SYSTEM (HMP) MISCELLANEOUS TREATMENT UNITS (MTUs)
(AREVA4A-084, REV. 0)

The integrity assessment of the subject Miscellaneous Treatment Units (MTUs) has been
completed per the contract requirements and is enclosed for your use. The assessment
found that the design is sufficient to ensure that the MTUs are adequately designed and
have sufficient structural strength, compatibility with the waste(s) to be processed!
stored/treated, and corrosion protection to ensure that they will not collapse, rupture, or fail.

If you have any questions, please feel free to contact me at (509) 376-8020

Sincerely,

A,9 1;4,,oee,^
M. D. Rickenbach, Director

Engineering & Services
AREVA NC Inc.

Richiand
lim

Encbsure

cc: D. C. Pfluger M.1.1104 w/enclosure (2)

COGEMA, INC.
2425 Sbiwn- OsnM Hmq Swvnd Fbcr. Rlchlend. WsMnpten D9954 • P.O 6w. BAO, PoclHrM. NbNWqten GG352
Td.. 50G 312 0259 • Fec 5pG 3IZ 31 6Y - www.s^vaoam . .



AREVA-IA-084, Rev. 0

IQRPE REVIEW
OF

THE HIGH LEVEL WASTE (HLW) MELTER PROCESS SYSTEM (HMP)
MISCELLANEOUS TREATMENT UNITS (MTUs)

9, Fred Porter, have reviewed, and certified a portion of the dasign of a new tank
system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the currenfdesign for the High
Level Waste (HLW) Melter Process System (HMP) Miscellaneous Treatment Units
(MTUs) as required by the Washington Administrative Code, Dangerous Waste
Regulations, Section WAC-173-303-640(3) (a) through (g) applicable components."

9 certify under penalty of law that I have personally examined and am familiar with
the information submitted in this document and all attachments and that, based on
my inquiry of those Individuals Immediately responsibie for obtaining the information,
I believe that the information Is true, accurate, and complete. I am aware that there
are significant penalties for submitting false information, including the possibility of
fine and imprisonmenL°

The documentation reviewed indicates that the design fully satisfies the
requirements of the WAC.

The attached review is ten (10) pages numbered one (1) through ten (10).

)1nat&e

S'-a9 -^ooG
Date



AREVA-IA-084, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT
OF

THE HIGH LEVEL WASTE (HLW) MELTER PROCESS SYSTEM (HMP)
MISCELLANEOUS TREATMENT UNITS (MTUs)

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.
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High Level Waste Facility (ffi,W) Melter Process System (HMP) AREVA-IA-084, Rev. 0
Miscellaneous Treatment Units

The BLW Melter Process System (IUvIP) is comprised of two HLW melters, each with the same design. Also
included in the IiMP are the pour spouts that are attached to the discharge chambers (2) of each melter.
Melter 1 is located in HLW building cave H-0117 and Melter 2 is in cave H-0106, as shown on HLW
Vitrification Building General Airangement Plan at EL. 0'-0".

^ Scope of this Integrity
Assessment. This Integrity Assessment reviews the HLW Melter Process System (FIl41P) melter design and compatibility

with ancillary process systems interfacing with the melters as shown on: Process Flow Diagram Drawings
24590-FII.W-M5V17T-P0002, -P20002; P&ID drawings 24590-HLW-M6-FlIN.P-P0001, -P0002, -P0003, -
P0004,-P0006,-P0007,-P0008,-P0013,-P0014,-P20001,-P20002,-P20003,-P20004, P20006,-P20007,-
P20008, -P20013, -P20014; and as defined in the System Description for HLW Melter Process System (IIIvIP).

Criteria) on the foilowing pages, the items listed under "SourceFor each item of "lnformation Assessed" (i.e.

Sammary of Assessment

,
of Information" were reviewed and found to fumish adequate design controls and requirements to ensure the
design fully satisfies the requirements of Washington Administrative Code, WAC-173-303-640, Dangerous
Waste Regulations for Tank Systems.

5-9-06 Page 1 of 10



High Level Waste Facility (HI.W) Melter Process System (HW) AREVA-lA-084, Rev. 0

Miscellaneous Treatment Units

T-00002, Rev. 5, HLW Vitrification Building General Arrangement Plan at EL. 0'-0";

7T-P0002, Rev. 1, Process Flow Diagram HLW Vitrification Melter 1(Systems HMl' and

24590-HIVJ-MS-V1TT-P20002, Rev.1, Process Flow Diagram HLW Vitrificatiion Melter 2 (Systems HMP
and HOP);
24590-HLW-M6-HMP-P0001, Rev. 1, P&ID - HLW Melter 1 System Feed and Agitation;
24590-HLW-M6-HIviRP0002, Rev. 1, P&ID - HLW Melter 1 System Film Cooler and Offgas Connection;
24590-HLW-M6-EMP-P0003, Rev. 0, P&ID - HLW Melter Process System HLWMelter 1 Cooling System;
24590-HLW-M6-HMP-P0004, Rev. 0, P&ID - HLW Melter 1 Electrode Air Cooling and Joule Heating;
24590-HLW-M6-HMP-P0006, Rev. I, P&ID - HLW Melter 1 System East Discharge Heaters and Airlift;
24590-HLWM6-HMP-P0007, Rev. 1, P&ID - HLW Melter 1 System West Discharge Heaters and Airlift;
24590-HLW-M6-HIv1P-P0008, Rev. 1, P&ID - HLW Melter Process System Melter 1 Glass Pour &

24590-111.W-M6-HMP-P0013, Rev. 1, P&ID -HLW Melter 1 System Pressure, Density and Level Detection;
24590-HLW-M6-HMP-P0014, Rev. 0, P&ID -HLW Melter Process System HLW Melter I Cooling System;

i
Drawings and System

24590-HLW-M6-HMP-P20001, Rev. 1, P&D7 - HLW Melter 2 System Feed and Agitation;

,d Description.
24590-HLWM6-HMP-P20002, Rev. 1, P&ID - HLW Melter 2 System Film Cooler and Offgas Connection;

.my 24590-HLW-M6-HMP-P20003, Rev. 0, P&ID - HLW Melter Process System HLW Melter 2 Cooling
W Q-rMmm.

J-M6-HMP-P20004, Rev. 0, P&ID - HLW Melter 2 Electrode Air Cooling and Joule Heating;
V-M6-HMPP20006, Rev. 1, P&ID - HLW Melter2 System East Discharge Heaters and Airlift;
V-M6-HMP-P20007, Rev. 1, P&ID - HLW Melter 2 System West Discharge Heaters and Airlift;
i'-M6-HMP-P20008, Rev. 1, P&ID - HLW Melter Process System Melter 2 Glass Pour &
Insuvmentation;
V-M6-HMP-P20013, Rev. 1, P&ID - HLW Melter 2 System Pressure, Density and Level

14, Rev. 0, P&ID - HLW Melter Process System HLW Melter 2 Cooling

Description:
1LW-3YD-IIIv1P-00001, Rev. 1, System Description for HLW Melter Process System (HIVIP).

5-9-06 Page 2 of 10



High Level Waste Facility (HLW) Melter Process System (HMP) AREVA -iA-084, Rev. 0
Miscellaneous Treatment Units

Melters I and 2 are vendor supplied equipment. The
melters are designed to meet performance requirements
specified in the Engineering Specification for High Level
Waste Melters for all phases of inelter life, including

Z4590-HLW-3PS-AH00-T0001, Rev. 3
assembly, transport, stsrtup, commissioning and

,
Engineering Specification for High Level Waste

namtenance' Struotural design of the melters is in
accordance with the Structural Design Criteria Document

Melters;
24590-WTP-DC-ST-01-001, Rev. 11, Structural

for seismic category SC-lI structures, systems and
components (SSCs) referenced in the Engineering

Design Criteria
2e590-WTP-SEDENS-03 002-04, Rov OR,

Specification Document. The melters are not required to
operate after a seismic eveat. However, the category SC-II

0

Melter design standards
ti d

Safety Envelope Document; HLW Facility
if f SEDS I i sheu and reshai°ts containing the molten glass pool will

are appropr e ana
adequate for the

pec c n ormat );on (
ASME B31.3 Chemical Plant and Petroleum ^^II structural integrityand remain in place to preclude

equipment's intended use.
,

Refinery Piping (1996);
potential impacts to SGI items referenced in the Safety

ASME Boiler and Pressure Vessel Code Section ^velopa Document. Provisions to avoid stress problems
,

IIl, Division 1, Subsection NC Appendices N
associated with thermal growth of the melter as it expands

,
and F, Rules for Construction ofNuclear Power

in relation to ancillary equipment has been considered in
the design. Melter cooling water piping, feed piping, offgas

Plant Components (2001);
ASME Boiler and Pressure Vessel Code, Section

piping and pour flanges are designed in accordance with

VIII, (2001). ASME B31.3. Piping seismic design is in accordance with
ASME B&PV Code Section III, appendices N and F.
Melter cooling water system panels located on the external
surface ofthe ceramic refractory containing the glass pool
are designed in accordance with ASME B&PV Code
Section VIII.

5-9-06 Page 3 of 10



High Level Waste Facillty (HI,W) Melter Process System (HMP) AREVA -IA-084, Rev. 0
Miscellaneous Treatment Units

Melters are supplied as packaged units with provisions for
interface connections with ancillary systems listed in the
System Description Document and shown on the P&ID

Drawings and System Description listed above drawings. Ancillary process systema interfacing with
under References; melters include: HLW Melter Feed Process System (HFT),

HLW Melter Offgas Treatment Process System (HOP), and
HLW Canister Pour Handling System (HPH). The melter

ASME B31.3, Chemical Plant and Petroleum design provides nozzles forjumpers from connecting

Refinery Piping (1966); ancillary piping systems. Melter piping and nozzle design

Melter design ASME Boiler and Pressure Vessel Code, Section is compatible with ASME B31.3 and ASME B&PV Code

compatibility with ID. Division 1, Subsection NC, Appendices N Section III design requirements of ancillary piping systems.
Q ancillary systems.

and F, Rules for Construction ofNuclear Power Meltes offgas is routed to the HLW Melter Offgas
Plant Components (2001); Treatment Process System (HOP) as defined in the System
24590-WTP-3PS-J000-T0001, Rev. 1, Melter Description for HLW Melter Offgas Treatment Document.
Systems C&I Work Specification; The ancillary HOP system scrubbers and coolers reduce
24590-HLW-3YD-HOP-00001, Rev. 1, System melteroffgas temperature andminimizz solids disposition
Description for HLW Meltet Offgas Treatment in the downstream offgas systera Controls and
Process and Process Vessel Vent Extraction instrumentation for specific melter-related functional
(HOP and PVV Syatema). requirements are specified in the Melter Systems C&I

Work Specification. Purge air is supplied to the melter for
continuous bubbler and air lift lance operation in the glass
pool and for intermittent uses in the plenum.

5-9-06 Page 4 of 10
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High Level Waste Facility (SI.W) Melter Process System (HMP) ARBVA -IA-084, Rev. 0 i
MisceDaneous Treatment Units

The Basis of Design Document for the HLW facility
specifies the facility is expected to operate for 40 years.

The Engineering Specification for High Level Waste
Melters specifies the melter, excluding consumable SSCs,

shall have a minimum 5 year design life. The melter design

life is applicable to all non-maintainable melter
24590-HLW-3PS-AE00-T0001, Rev 3, components, which includes refractory, electrodes,

Melter design is adequate
Engineering Specification for High Level Waste

disohsrge dam and trough, cooling panels, and all structural

^ to maintain operating
requirements during

^^1,

24590-WTP-DB-ENG-01-001, Rev. IF, Basis of
and containment steelwork Melter consumable
components are designed to be removed and replaced

design life.
Design,

Rev 3124590-WTP-SRD-ESH-01-001-02
remotely. Components requiring replacement during the

, . ,
design life ofthe melter are designed for ease ofremote

Safety Requirements Dooument, Volume U. replacement and disposal. Where required, installed spare
capacity is provided. Melters are designed and installed to
allow for replacement after end-of-life or failure. The
tnelter design and installation permits appropriate periodic
inspection and testing in accordance with Safety
Requirements Documen Volume II (SRD) .

24590-HLW-3PS-AB00-T0001, Rev. 3, Seismic design for the melters is in accordance with the
Engineering Specification for High Level Waste Seismic Analysis and Design Approach document for SC-II

Melter is adequately Melters; structures, systems, and components as referenced in the
designed. For structural 24590-WTP-DC-ST-01-001, Rev. 11, Structural Engineering Specification for High Level Waste Melters.
and seismic loads. Design Criteria; Melter structural design is in accordance with Strnctural

24590-WTP-RPT-ST-01-002, Rev. 3, Seismic Design Criteria Document for seismic category II
Analysis and Design Approach. structures.
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High Level Waste Facility (HT,W) Melter Process System (13114P) ARBVA -1A-084, Rev. 0
Miscellaneous'llreatment Units

ITU- Engineering Specification for High Level Wasto
24590-III.W-3PS-AB00-T0001, Rev. 3, elters requires in-cell piping that is non-maintainable to be
Bngineering Specification for High Level Waste ly welded. The melter nozzle connections at the interface
Melters; with ancillary piping system Jumpers are maintainable and
ASME 831.3, Chemical Plant and Petroleum not welded connections. Melter piping and nozzle

Me16er Seams and Refinery Piping (1996); terface conneotions are compatible with ancillary piping
^ connections are ASME Boiler and Pressure Vessel Code, Section esign codes ASME B31.3 and ASME B&PV, Section IIl.

adequately designed. III, Division 1, Subsection NC, Appendices N e melter design provides in-leakage through engineered
and F, Rules for Construction ofNuclear Facility in some lid components. There is also incidental
Components (2001).

Jr

in-leakage into the melter plenum. Air in-leakage to the
lter plenum comes directly from the HLW cave. Each
lter is connected to a dedicated offgas system that

maintains a' t vacuum in the melter lenum.
The Structural Design Criteria requires that all structural
foundations shall extend into the suwrounding soil below the

The Melter Process frost line to preclude frost heave. The frost depth line is 30
System will withstand the

24590-WTP-DGST-0 1 001 Rev. ll Structural
in. below grade. The HLW building foundation is at

"effects of frost heave. ' '
Design Criteria.

elevation -21"-0 and is not subject to frost heave. The
HLW Melter Process System is located in caves within the
HI.W buildin at elevation 0'-0".
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High Level Waste Facility (HT,W) Melter Process System (BW) AREVA -IA-094, Rev. 0
Miscellaneous Treatment Units

Drawings and System Description listed above The Basis ofDesign describes the characteristics of the
waste to be treated and waste product to be stored. The

p under References;
IUVIP System Description provides a melter process
overview listing the rsnge ofphysioal properties of FII.W

Charactetistics ofthe
24590-HLW-3PS-AE00-T0001 Rev. 3

molten glass which is further defined in the Engineering
waste to be stored or , .

Engineering Specification for High Level Waste
Specification for H1ghZevel Waste Melters. The System

treated have been
Melters;

Descripdon Document describes facility interfaces, waste
identified.

24590-WTP-DB-ENG-Ol-001 Basis ofRev. IF
ohazaeteristics and production flow rates. Process systems

, ,
Design. that interface with the HLW Melter Process System (IIIvIP)

are shown on the P&ID draw}ngs. The constituents ofthe
HLW concentrate undergo chemical reactions, convert to

their respective oxides, and dissolve in the molten glass.
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Hfgh Level Waste Facility (HLW) Melter Process System (H1ViP) AREVA-IA-084, Rev. 0
Miscellaneous Treatment Units

The System Description Document defines the functions of
the HMP system as the following; receive HLW
concentrate and additives, vitrify HIVJ concentrate and
additives, contain glass pool, deliver glass, confine
hazardous emissions and report system conditions. The

Drawings and System Description listed above melters are designed to produce molten glass formed from
under References; HLW concentrate and glass fotmer additives with the

$ characteristics defined above. The glass pool is contained
24590-HLW-3YD-HOP-00001, Rev. 1, System using heat-resisting ceramic bricks called refractory,

^ Melters are designed to Description for HLW Melter Offgas Treatment backed up with an exterior metal structure with cooling
handle wastes with the Process and Process Vessel Vent Extraction panels. The panels provide cooling to freeze the glass
characteristics defined (HOP and PW Systems). within the refractory brick seams. The melters deliver
above. molten glass to stainless steel canisters. The molten

material is then allowed to cool, forming a borosilicate
glass waste form. Immobilized High Level Waste (IIiLW)
is the resulting product (glass plus canister).
The system works with the HLW Melter Offgas Treatment
System (HOP) to direct ruelter emissions to offgas
treatment processes. The functions ofthe ancillary systems
servicing the HMP System are defined in the System
Description Document and shown on the P&ID drawings.

The Engineering Specification for High Level Waste
Melters specifies each melter, excluding consumable
components, shall have a minimum 5 year design life.
Matetials of construction provided in accordance with the

The selection of materials 24590-HLW-3PS-AE00-T0001, Rev. 3, Engineering Specification Document and Plant Item
^

^^mly
addresses the

Engineering Specification for High Level Waste Material Selection Data Sheets are able to withstand the
ag operating environment

Melters; radioactive, thetmal, and corrosive environment caused by
24590-HLWN1D-FIIviP-P0001, Rev. 0, Plant the melter fced, molten glass, and offgasses. The selectionV
Item Material Selection Data Sheet. ofmaterials and structural design of inelters fabricated in

accordance with the Engineering Specification Document
are compatible with the melter operating environment for
the uired desi life.
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High Level Waste Facility (ID.W) Melter Process System (H11ZP) AREVA -IA-084, Rev. 0
Miscellaneoas Treatment Units

The $ngineering Specification for High Level Waste
Melters specifies materials selected to withstand the

Corrosion allowance is
corrosive melter operating environment for the service life

adequate for the intended 24590-HI W-3PS-AE00-T0001 Rev. 3,
ofinelter SSC's. Corrosion monitoring capability during
operations is not required. The Engineering Specification

service life of the Engineering Specification for High Level Waste
for High Level Waste Melters considers environmental,

nnsaellana°'^s treatment Melters'
durability, corrosion and erosion factors during materials

untts.
selection. Factors evaluated include: surface finish,

U chemical resistance, radiation resistance, pressure effects

(cyclical), temperature effects, hardness and fatigue.
The System Description Document states the system shall
provide instrumentation to detect rises in pressure in the
melter plenum and provide an actuating signal to the

Pressure controls are Drawings and System Description listed above associated interlocks that follow when the melter plenum
designed to ensure under References; pressure reaches a predet=mitted value. The melter plenum

° pressure relief if normal pressure interlocks will stop feed to the melter and film
operating pressues in the 24590-WTP-SED-ENS-03-002-04, Rev. OH, cooler injection air on receiving an actuation signal from
melters are exceeded. Safety Envelope Doownent; HLW Facility the melter pressure instrumentation. Redundant pressure

Specific In fora>stion (SED). measurement shown on the P&ID drawings is provided for
the melter plenum in accordance with requirements of the
Safety Envelope Document.

Drawings and System Description listed above The System Description Document section, Action on

Maximum flows and any under Referenees; Faults and Mal-Operation, diseusses selected failure modes

unusual operating stresses and recovery responses for the HLW Melter Process

are identified 24590-101-TSA-W000-0010-407-577, Rev, NA, System. A component- by- component detailed analysis can
HLW Melter FMEA ReporC be found in the HLW Melter Failure Modes and Effects

Anal 's A Document.
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High Level Waste Facility (HLW) Melter Process System (1111IP) AREVA -1A-084, Rev. 0
Miscellaneous Treatment Units

High level wastes containment and confinement
requ'vemeata in terms ofconfiguration, interfaces,
instrumentation, control and reliability is provided as
defined in the 131N3P System Description Document.
Confinement reliability faetors for HMP structnres, systems
and components are in accordance with Safety
Requirements Docimnent, Volume II, for QL-2
requirements. The HMP melteis use a refractory package to
contain the molten glass. The refractory package consists of
glass pool re&actory and plenum refractory. The refractory

^ Drawings and System Description listed above
package is designed to serve as a mechanical, thermal, and

under References;
electrical barrier between the molten glass inside the shell

Containment and
and the external metal shell. The reftactory package is

o
U confinement requireraents ASME Boiler and Pressure Vessel Code, Section

contained within a metal structure with cooling panel
assemblies on three sides and the bottom ofthe melter

for high level wastes. VIIl, (2001);
24590-WTP-SRD-ESH-01-001-02 Rev.31

,
which provide bulk containment and melter cooling. The

,,
Safety Requirements Document Volume Il.

metal containment shell / cooling water panels are designed
,

and fabricated in accordance with ASME B&PV Section
00 VIII. The oaves that house the melter installations have

protective liners and provide secondary containment for the
HMP melter process system. Ventilation systems and
offgas systems are provided to control radiological and
chemical material releases and the generation of flammable
and explosive gases during normal and accident conditions.
Each melter is connected to a dedicated offgas system
through to the stack, as shown on the P&ID drawings.
lnstrumentation is provided to detect and control rises in
off sure in the melter lenum.
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NOTES:
1. SEE DRAWING 24590-WTP-M5-V11T-P0001FOR LEGEND AND SYMBOLS.

2. MAJOR INDICAT'ION AND CONTROL INSTRUMENTATION ONLY SHOWN

3. VALVES SHOWN ONLi' TO INDICATE PROCESS INTEI'JT L^

4: DELETED I,

5. DELETED

B. EQUIPMENT INFORMATION PROVIDED PFR MELTER DATA':HEEL.

i

7. INSTRUMENT AIR SERVICES AND ACCOMMODATIONS ARE PROVIDED
FOR GLASS AGfTATION BUBBLERS TO ItdCREASE MELTER CAPACIT'r'.

8. PLENUM TEMPERATURE INDICATION.IS USED TO MANUALLY CONTROL THE
ADS PUMP OPE^ATION IN CONJUNCTION WiTH DESIRED GLASS PRODUCTION
AND ADJUSTMEMTS TO GLASS AGITATION BUBBLING RATES.

I9. GLASS LEVEL I NDICATION IS USED TO MANUALLY CONTROL
THE GLASS AIFyLIFT DISCHARGE. ,

10. PROVISIONS WfLL 8E MADE FOR THE INSTALLATION OF A
FILM COOLER LEANER IF NECESSARY.

i

11. DELETED r

12.
i

GLASS FP.ODUC4T IS SEMI-CONTINUOUSLY DISCHARGED FROM THE MELTER
V

BASED ON GLA5S LEVEL IN MELTER AND:OR FILL I-IEIGHT IN CANISTER.
I

h. BATCH CAPACIf'i REFERS TO VESSELS AND TANKS ONLY. OPEP,ATING
CAPACITi REFERS TO ALL OTHER EOUIPIv1ENT.

14, DELETED.

15. CONTENTS OF TH1S DOCUMENT ARE OANGEROUS WASTE PERMIT
AFFECTING.

16. THE STANDBY'OFFGAS JUJPER IS CI!JSED DURING NOP,MAL OPEP,ATIOIVS,
BUT WILL AJTi1MATICALLY OPEN iJPOid LOSS OF A SIGNIFICANT AMOLINT
OF MELTER PLNUM VACUUV.

17. THE PORTIONS:OF THIS DRAWING SHOWN IN PHANTOM ARE
CONSIDERED NQN-PERMIT AFFECTING AND ARE NOT SUBJECT TO THE
REGULATORY REOUIREMENTS OF THE WAC CODE FOR THE DANGEROUS
WASTE PERMIT TO THE EXTENT THAT THOSE PORTIONS DO NOT
IMPACT DANGEROUS WASTE AREAS/OPERATIONS.

18. THE FOLLOWING CHANCES WERE INCORPORATED INTO THIS DRAWING F
REV1S10N:PERMITTED SELECTED MELTER INTERNALS,CONTROL STRATEGY
SIMPLIFICATION,ADDED SECOND MELTER FLAPPER VALVE,CHANGED
FLAPPER VALVE SYMBOL,PERMITTED COOLING PANELS AND
ADDED NOTES AND REFERENCES.
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1. 24590-HLW-3'iD-HMP-00001. S'rSTEM DESCRIPTION FOR

HLW MELTER PROCESS S'rSTEM iHMPi.
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THE FOLLOWING NOTES ARE GENERAL NOTES FOR HMP SYSTEM.
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NOTES:

THE FO LLOWIN-G_NOTES ARE GENERAL NOTES FOR HMP SYSTEM

1. SEE ORAWINGS 24590-WTP-M6-50-P0001THROUGH
24590-WTP-M6-50-P0006 FOR GENERAL NOTES, SYMBOLS AND
LEGEND.

_ JPSS 15PECIFICATI01. IS DEFiP1ED IN IidSTRllh4El•iI PIPN`1G MAl'ERIAL.
CI!IS^. `.i'EC N0, 24590 JIP aiiS JxFO 100101, SPECIFIGAI:ON
CIIANGE ALSO uEFIPJES AREA OF RESPONSIBILITY. -

.3- Lpi:ATE GUT CAVE ISOLATION VALVES nS CLOSE AS POSSIBLE TO
IhJ C:AVE-OUT CAVE BOLRdDARY. "

9, PROCESS JUMFERS ARE CQhAMERCTAL QUAI-IT'Y Aid7 SEIC-St!C
(:A EGC)F,Y III EXCEPT AS iNDICATED.

.. Jpi,Cl.EO PFNEIRATIO,'JS AND 'NALL h(ODUI-ES INCLUD[fdG !hf ERPlAL
PIPIPJC AF.E UALIT7 LE'dEL 1 AND SEISIIC CA1EGOR'i T. BI.;LKHEAO
i^RLICT(!RES A^E OUALITYLLVEL ? ANI? SF;SMIC ATEGORY II-
5ERl11CE P[P1NG WITtiIN THE BIiLKHEAD i5 C01vIMERCLAL GRaOE AND
SEISMII; CATEbOR'i iIL

6. 7hIE: REQUIREO GATCH SEnI;ENCES, PE ;MISSIVE S. INTFRLL)CKS,
HS AND OPERATOR IhlTERI=ASE PCiNTS fOR TFiE HMP-S7STEM

I-t°E I CI INF:D iN 'HC SOFTWIRF 'rIINITI.IAL SPECIFiCATiON
_=^5ar-HLN 3PS HMP-T0001.

'. Fi-1R IlS I'ER.MISSIVES Ai•aD iNTERLi7CK6,REFER CO CAFETY +Y':ifE1:J
COI^IRFiILIqT '-IPkCIFICATTUNS c4^9C1 HLWFS PPJ 1 0008 AilEi
1401)0 IILVF .SPS-PPJ f00C9 :TO BE lSSL1EU1.

5 FuR E CTDICAL JUMPERS I'E°ER TO S1'STEM 6LuCk. DIAGRAMS
2459011 T,-,11-HMP-00001 TiRl1JGH 00910, ' .

T HE FOLLOWING NOTES ARE SPECIFIC TO THIS DRAWING.

a. R'i.FRaCTORY THERMOCOUPLE LOCATIONS RELATIVE TO BOTTOM
Ni- I;i ASS POOL.

0. uELETED.

11. CONTENTS OF THIS DOCUMENT ARE DANGEROUS WASTE PERMTT
AFFECTING.

12. THE PORTIONS OF THIS DRAWING SHOWN IN PHANTOM ARE
CONSIDERED NON-PERMIT AFFECTING AND ARE NOT SUBJECT
TO THE REGULATORY REQUIREMENTS OF THE WAC CODE FDR
THE DANGEROUS WASTE PERMIT TO THE EXTENT THAT THOSE
PORTIONS DO NOT IMPACT DANGEROUS AREA/OPERATIONS.
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NOTES:

THE FOLLOWING NOTES ARE GENERAL NOTES FOR HMP SYSTEM.

^ 1. SEE DRAWINGS 24590 WTP-M6-50-P0001THROUGH H
24590-WTP-M6-50-P0006 FOR GENERAL NOTES, SYMBOLS AND
LEGEND.
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HE FOLLOWING NOTES ARE GENERAL NOTES FOR HMP SYSTEM.

;EE DRAWINGS 24590-WTP-M6-50-P0001THROUGH
4590-WTP-M6-50-P0006 FDR GENERAL NOTES, SYMBOLS AND
EGEND.

PSSPECIFICATION ES DEFINED IN TNSTP.UMEPITPIPINC MATERIAL
LASS SPEC N0.24590-WTP-3PS-JXFO-T0001. SPECIFIC.ATION
h!ANGE ALSO DEFINES AREA OF RESPONSIBILITY.

DCATE OUT CAVE ISOLATION.VALVES A5 CLOSE AS^POSSIBLE TO
P} CAVE-OUT CAVE BOUNDARY.

ROCESS iUpdPERS ARE COMMERr,IAL DUALITI' AND SEISh,11C
^ATEGOR'Y' IL EXCEPT AS INDiCATED.

Oi;GLED PENETRATIONS P.N10_ WALL !dODULES INCLUDI!dG INTERNAL.
IF'ING AP1E OIJALITT LEVEI- 1 AND SEISMIC CATECOR•'i I.6ULKHE4D
TRLICTURES ARE DUALIT7 I-EVEL '_ AP1D SE,SMIC CATEGORY II.
Ci2ViCE PIPING WITHIN THE BULKHEAD IS COMMERCIAL GRADE APID
E!SMTC CATEGORY • IIL

HE REOUIRED BATCH SErt1ENCES,PERMISSIVES,IPiTERLOCF.S,
LA-RMS AND OPERATOR ItJTERFACE POIPJTS FOR THEHMP S•iSTEM
P,E DESCPIBED IP; THE SuFTWAP,E FUNCTIONAL SPECIFI,:GTION
459G HI_W-bPS-HMP TOOOL

OR ITS PEP;MISSIVES AND ?NTERLOCKS,REFER TOSAFETY SYSTEM
EfDUIREMENT SPECIFICATIONS 29590-HLW 3PS-PPJ-TDOU8 AidD
3E'?0-HLW-3PS-PPJ-T0009 iT0 BE ISSLiED).

OR ELE:TRICAL JUMPERS.REFE'R TO S'iSTEL•i BL0C1' DIAGRAMS
45^;i-HLW-JI-HMP-00001 FHRLIUGH 00010.

HE FOLLOWINCzNO'TES ARE SPECIFIC TO THIS ORAWING.

ACh MLuJNTED PRESSURE REGULATORS• (PCV) ARE PROVIDED WITH
N PVTEGRAI- PRF_SSURE INDICATuR.

N?LE BOD? PISTOtd VALVE CONSISTlNG OF A VALVE BODY,VALVE
SiLIATOR APiD PILOT SOLENDID.

IRI-[FT AIR FLOW INTERLOCKED WfTH HIGH HIGH CANISTER LEVEL
ETECTI^fl

iSCHAP,CE A'J):ILIARY HEATER PRE-WIRED FOR FUTURE USE.
EATER RATED AT 4KW,2G& VOLTS AND SINGLE PHASE.

LECTRICAL JUMPERS SHOWN ON DISCHARGE iHEATER SINGLE LINE
RAWING NUMBER 24590-HLW-EI-LVE-1DD02.

OR DISL'IIARGE HEATERS CONFIGURATIDN REFER TO
59Q__HLW EI-LVE 10002 AND 24590-HLIM-JO-HMP-00006.

LUGS ARE ALTERNATE INSERTS FDR.MELTER PORTS.

UTSIDE THE BUILDNG ADJACENT TD HMP-SKID-00003.

ENDOR PACKAGE TO INCLUOE ISOLATION VAL'JE,PCV,PSV,
UTOMATIC SWITCHING DE'dICE,ETC.

ELETED.

ONTENTS OF THIS DOCUMENT ARE DANGERDUS WASTE PERMIT
FFECTING.

HE PORTIONS OF THIS DRAWING SHOWN IN PHANTOM ARE
ONSIDERED NON-PERMIT AFFECTING AND ARE NOT SUBJECT
0 THE REGULATORY REQUIREMENTS OF THE WAC CODE FOR
HE DANGEROUS WASTE PERMIT TO THE EXTENT THAT THOSE
ORTIONS DO NOT IMPACT DANGEROUS WASTE AREAS/OPERATIONS.
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j THE FOLLOWING NOTES ARE GENERAL NOTES FOR HMP SYSTEM
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. . 1. SEE DRAWINGS 24590-WTP-M -50-P6 0001THRDUGH
24590-WTP M6 50

LI
- - -P0006 FOR GENERAL NOTES, SYMBDLS AND fl

LEGEND.

1. JPSS iS'CCIfICATIOF• IS DEFINF') IN INSIRI;MENT PIPIPIG MAiFRIAL
LAS `iPEC N0 2459[J-WTP- PS-JxFO TOOiIt. SPECIFICATIOPJ "

CHANGE ALSO DEFINES AREA OF RESPONSIBILiTY.

. ' - . . . . 3. LOCAiE OUT..CA'vE ISOLATION VALvES AS i,t.O;E AS ;,SIBLC TD
IH CAVE OUT Ab'F BOUNDARY.

. PRQCES. JUMPERS AF.E COMMEn^CIAL QUALITY AND SEISf1IC
CA..TE':OR`r iii Fs:CCPt A:; INDICATED, ,

5.J000 i-EO PFIJEIRAfiONS ,1AlU WALL >vi00ULES INCLUDING INTERNAL
PIPING ARE UUALIiY LEJEL IAIJD SEISM;C CATEGLllR'i I. BULKHLA G

.
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. . . SERVICE PIPIPJG VdITHIN iHE BULKI-IEAD IS COMME'tCIAL GRADE AND

- . SEiSMIi, i;AlEidOR'f IIL
i

E. THE REiIUIREG HATCH SEDUENCES, PERMISSIVES. INTERLOCKS,
A(.ARMS ANG OF'ERATOR L'dTERFAf;E pOrpiTS FOR THE FIA4P S'iSTEM
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V

ARE I^ SCRIPED ;N TIiE SOFfWARE PU[JCTIONAL SPECtFICATIDPI
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°45ai HL1 PS HMP TnOn1.
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RF-OUIREt1ENT SPECIFICATILIN:; G+590 hiLNl ::PS PPJ TD008 AND
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THE FOLLOWING NOTES ARE GENERAL NDTES FOR HMP SYSTEM.

1. SEE DRAWINGS 24590-WTP-M6-50-P0001THROUGH H
24590-WTP-M6-50-P0006 FOR.GENERAL NOTES, SYMBOLS AND
LEGEND.

. 2• ,IPS$-iSPECIFICAIlor9 I:S DEIfNE() IN 1NSFRiJMFNT PIPIPIG MAiERIAL
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. CHANCL A-SU DEFIJJE: AREA, OF RE.SPaNS181LIiY

. 3. LGCATE GUT CAVE ISOL.4F10N VALVES A3 CLOSE AS POSSIBLF TO
IN CAVE'OUT CAVE BOJNr'hRY.
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THE FOLLOWING NOTES ARE GENERAL NOTES FOR HMP SYSTEM.

i. SEE DRAWINGS 24590-WTP-M6-50-P0001THROUGH H
24590-WTP-M6-50-P0006 FOR GENERAL NOTES, SYMBOLS AND

LEGEND.

2. JPSS-iSPECIFICATION IS DEFINED IN INSTRUMENT PIPING MATERIAL

CLASS SPEC N0.24590-WTP-3PS-JXFO-T0001. SPECIFICATION
CHANGE ALSIJ DEFINES AREA OF RESPONSIBILITY.

.a. L"vCATE (?UT CAVE ISOLATION VkL'VES AS CLOSE AS POSSIBLE TO

iN CAVE--OUT CAVE P,O1INDARr'.

4. t;ROCESS JIJMPERS ARE COhkMERCIAL QUALITI' APD SEISM[C
CATF.GORY IIIiXCEPT AS INDICAIED.

G!OGGLED PENEIRAT[i;l9ti ^IdD WALL MIODIJLES INCLUDING INTERNAL
PIPNIi; ARE JU,0.LiTY LEVCL I A^JD St:ISM[C CATEGOR'r' L NULKHEAG

lICT1iR.FS :1RC C,,11aLIT'i LEVEL " ANI! SE!SMiC; CATF-GORI' II.
SERVICC PIP!NC WiiHIN 1hIEBIJLKHCAD IS C141MEFCIAL GRADE AIdD

SEI I+IIC CATEGORY III.
I

6. iHE R!_OIJIRFD BATCH SEC'UENCES, PERMISSIVES, INTERLOC'^(S,

I ARIlS AP:D OPERATGR ;N1'CRFACE FOIIdTS F]R THE HMP STEM

C3E CESCRIBED RJ THE SOFTWARE FUNCTIONAL SPLCIFiCATION ^+
;.A590-HI_W-.iPS-HMP-T0U01. 17
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4rr3i) !ILVJ-yPS.PPJ-TD009 (TO BE IS`UEDi.

8. Ft)R CLECTRICAL JIJMPEF5,REFER TO `;YSTEM BLOOK DTAGRAMS

24590-HL1'! .a1-HMP-O,!Gil FF!I?OLIGH 00020.

THE FOLLOWING NOTES ARE SPECIFIC TO THIS DRAWING .

3. REFRACTORY THERMOCOUPLE LOCATIONS RELATI>'E TCI BOTTDM

0 i;l ,1SS POOL.

i(?. DELL T ED.

11. CONTENTS OF. THIS DOCUMENT ARE DANGEROUS WASTE PERMIT

AFFECTING.

12. THE PORTIONS OF THIS DRAWING SHOWN IN PHANTOM ARE
RE NOT SUBJECTND
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ACONSIDERED NON-PERMIT AFFECTING A

TO THE REGULATORY REOUIREMENTS OF THE WAC CODE
E
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NOTES:

THE FOLLOWING NOTES ARE GENERAL NDTES FOR HMP SYSTEM

1. SEE DRAWINGS 24590-WTP-M6-50-P0001THROUGH
24590-WTP-M6-50-P0006 FOR GEWERAL NOTES, SYMBOLS AND
LEGEND.

2. JP^S-ISPEC'IFICATION'S DEF'.NEO GN iNSTRIJMEIJT PIP[hIG MATEI fAl-
CI.ASS SPEC PJ0.24590-WTP-3PS-J!(FO-T0001, S?'EC[FICATIOhI
CHANGE ALSC' DEFINES AREA OF RESPONSIBILiTY.

3. I-GCATE OUT CAVE I;OLATION VALVES AS CLOSE AS POSSIBLE TO
TN CAVE OUT CAVF 60UNDARY.

4, PROCESS JUMPERS ARE COMMERCIAL QUALITY AND SEISMIC
CATEGORY I'I EXCf-PT AS INDICATED.

5. JOGGLED PEPJETRATIONS kNC WALL MODULFi iNL:LI.'Uli'JG fiJTERhIAL
PIPINC ARE pUALITY LCVEL 1 AND SELSMIC CATECORY' L B!'LKHEAD
STRUCTURES ARE CiUA.I.ITY LEVEL 2 AND SEISMIC CATEGORY II.
SERVICE PIPihIG WI"HIPI THE BULKHEAO IS COMMEf^CIAL CRADE
ACIDSEISMICCATEGORY IfI.

6. TI1E REQUIREI) fiATCH SEOUENCES,PCRMISSI'VES, INiERLO:;KS,
ALA,RMS AND OPERATOR. IPJTERFACE PEiINTS FnR THE HMP SYSTEM
AP,E DESCRIBED iN THE SGF i W.A'nE PJIJCTI(JhJ41. SPECIFTCATIOPJ
:4590-HLh'-3PS-HMP-TOOOL

7. FOR ITS PERMISSIVES IPJD INTERLO;KS,REFER TO SAFET"Y SYSTEM
REqUIREMEpJT SPECIFICA'FIONS 24590-HLW,3PS-uPJ-T0008 AND
24591)-HLW-3PS-PPJ-T0009 iT0 BE ISSUED).

8. FOR ELECTRICAL JUMPERS,REFER FO S1'STEM BLGCk: DIAGRAMS

IU I

CM .. 1'CL1

IV

'

HI
THE FOLLOWING NOTES ARE SPECIFIC TO THIS DRAWING.

,. •. '„ ,
S N ^'n '! , 1 " ' 18. THE PORTIDNS OF THIS DRAWING SHOWN IN PHANTOM ARE

•,.;.,.-. MINIMUM
NOTEID ui' THE REGULATORY REOUIREMENTS OF THE WAC CODE FOR THE

. . ' - . Q Q . . - - .. . , 24590-HLW-d1-HMP-00011 THROUGH 00020.

INSfRUMENT Alit .' . ,''.
,..Lw-M6'ISa-CppOn B2 ; CM;CM: CMCM_ : _.-.. ....

.^L.. ;..

V^IIIII^IV.' D. RACk MOLINTEO PRESSURE RECdJLATORS IPCV)ARE PROViDED WITH
CNC41 AN INTECRAL PPESSURE iM01CATOR.

a,. . . . JP3S-1 , I 'JPSS-1 JFSS'i : SIOA ^ JP55-'I . . . .
E M._,ti....._. -*..-^_....,.

1ii':• Iil 10. ANGLE BOOY PISTON V.^.LJE COhISIFT?NC UF A'iALVE BODY,

L4EPSUF 3DDO9 H
ACTUATOR AND PILGT SJLENG:O.

-- MF-RK-D0015
_..._ ..... ..... .._._.......... _ __ . __

/ENDnR fbGl',aCI ',
, 11 . aIRLIFT FLi)u! IPIiFP,LOi:KEC hiG'H-)IIGH C;afdrSTER LEVEL

a o_ DETEdTIOPJ.
^", HN1P-I?Ic, D002 ' ; TI TI ' TI TI P' TI ' I TI -

'1J . ... .. _ .. _....... . . `.. .. . ,.. ..___ . ..... ._.. c. DI$!.HARGE AUa:ILIARY HLATER PF;E 'Vl1RED FrR FUTC2E IJSFF M`: 26580265882558C2658U 58A 2 ^88 GA56 21 SG,
^--- ' ^,._. .._ HEATER ., RATE^ AT ,KW. , J-„'6 J(,LTa AtID ^IN...E I Hn.,C- _ .CN "111

INS RUMENT A1R
VENDOR PAGIlACE' YMF^ ^ : ` r^K-D DD 3 '•, - . .

1.3^^ '.^-'-'-. - ' HL'M'M6^M1P-2p077 e6`: !n : _ . . .-.... :. PdESi DISCHARGE • CLECIRICAL JUMFCRS SHCVJN CN DiSCHARGc HEATE4 SIi1,LE LIFIE
HDLD 1 G CHAM6ER TEMPERATURE DRAW'INC PdLRriBEP, 24590'HLvU-E1 LVE 10004.

o NOT, ^ L- IT ' - - - - - . ...... . .. .. . ..
HLw-MS rMP 0007 c? : 14. FOR D[SCHARGE HEATERS C!i^JFIGUP,ATIOhI REFER ?0

' C 7 2658A 2;590 HLW-Et-LVE-10004 .c.ND 2459u HLW JJ-HMP-ZUU06.
Fu YC i " 1C 1'' , -,..,

. c64J^

^.. .. . ^. . : :

SET 2664, N: I"2644B ^ 2644A 15. PLUGS ARE ALTERNATE INSERTS FOR MELTER PORTS.i . .. •.. ^.....: . „ :..._•_.._. _.::... , .^' . . , .... _ ' ,
,:..

.
86 PS[r,

u ^> _......- _. .....
PCV

FE FT - 10. DELCTED.
' . s . __ .. . .. _ . ...... .. . . .._._. _...._.. ;

. ; ^ rV i
:.i.' 1•V ' ^_ ' ^' " ^ `iV

. -. ... - . .
.

2641
264. [643 2643

2664 2644 i: •• ' " i 17 CONTENTS0F THIS DOCUMENT ARE DANGEROUS WASTE PERMIT... .. ... , . ,; ., . .__._.. .

I V Z ,
AFFECTING.

,.PJOTE9 FC1 FC FC:•' ^:: CONSIDERED NON PERMIT AFFECTING AND ARE NOT SUBJECT TO

DISTANi,E DANGEROUS WASTE PERMIT TO THE EXTENT THAT THOSE PORTIONS
DD NOT IMPACT DANGEROUS WASTE AREAS/OPERATIONS.

MINIMUM ..,...'..: ^ . a?.'.. . ^.............................. . , ,.................^; . ; , E ig: •. ' .DISTANCE _ -, 19. REVISION tINCLUDES ADDITION OF SEISMIC AND pUALITY FLAGS
E ..... .............................._........: AND ADDITIONAL BOLD[NG.^

FC
^ 2639. .

H

G

F

E

^
. . . . HOLD `OPEN ITEw1 :. 'F^FE I

.. FT : ;
-.-

^ 264B 264B 64S
ND :

'•- . ; . - 264y, 1. TNE IDENiIF!Ett^C kRt e101 F,PLEASEI rOP 1=k7C1'REMEtJT -
, ' ^. 1._ >J '..' . ' '- '

^

: i . : . , , . . 0.4 ;,:;NS*RI.;TIJN ;.CTTV[TICS JNtIL9f H 1VAL ^1F aBAR
^

:
^ , " ' `^^^^^^ ^ ` ^ "^

^ ^ ^
^ - "' '^

. .
^

.
^

. .
24SP0 uVTP SE ENS 0'4 C)IUNLESS SPEi.IP I^ ALLi ,1iJTHORi:EO

i . ' . FO " UNDEP I0 CFR 830.20E,
- . ^ i. ' PD1 ^ '' . .

' i '
...._-_

. I ...
' :'.

... . .. .........
:

^^
.

.
. . .....

, . . . ^
'. . :

.
....................

':.
. . .. .... L N6-HMP 20007 08 :^. HW . .. . . . . - ^ . . .

, _ .. LLQ t PI .PT '..
• .-

, ,
EFERENCESN. ARC(NJ GAS .. v^ 2645

:
2545 on i ;

n:
.. .. 1 '::. . .......

• ,
.. . . ..: HLW M6 HMP 200'7 G7 •:.. .... .

f ^
C' .

.- ..
; .

,^
:d :, ; ; ^. , : . .

1. DURATEK DRAWING WTF-P-%-TC03 SHEETS 4 , A!VD 6 OF. FROJECT
CM .III . . .. ..... _........_ . . . ....... . ... .... __ . . 1 ^ DWG. N0. 2459G 101 TSA WOOri r)n1D 0? Gi.

D ^.l'M; 12 '^ ^ N30
I

. . . ...... . . .._ _
Ns,

... - ._._..._
^ D

. ^ FIXED PLUG 2. PFD DRAWING N0.24590-HLW-MS-VI7T-P20002HLW VITRIFICATION
°:

^ '
MELTER 2 (HMP SYSTEM)"

VL . .
.

.0,
.

. . , ,,
. ^ ' .

^ .

', . . . . ^ '

.

' ^
Q.

.

.

-

.

'

1il

> .

. . . . , . . .

. . w a . r ^
-

. ..

' Q '•

_

mn

f N

.

4^ ^ . .

.
i'

..
U

P

^ •

^

^:~^

F.W

'v!Z

'

^Z
'

.\'W

JO

W

•JO

^W

g^

. ,

^O

'

'^ ^ ]

. . , .

. .

^i
. .

. . . V-la >i
,. >a _

= [- a

. C'
'

;o^
.

lo . I
M

c^
M

o^
M

'^ o ;o^
M

:o^ .

ARCON GAS......................... . . , ' :. . p:^ •. : i. : i... . .
. .. _.._ ..............

, - ^
... _. ._.......__ .. ..., - .. _............ .... .

. H W N6-IINP-pDDGB c7 : ...i•: ^ ' . . ' CM , 'IV.. _.. .. .. .
^

.
w ^ . . .

o ! cn ^ .., .
o ; .
w w; . .
^ d' .
wai : . .

i
, .

'
. .

'i:. I`
^

C
^

C,M ' III Aw C
,

,
>.• m . ^ : . ^ -

^ . r . : :

,

^

.

:

. .

. ;

, . .

". . N y , . ......... . ; ,

REFEP, i0
.

HLw 146 NM' J1D07..• 0,
^

^ '
4168 i , NI70 ' F669 . . : ., . . : ^.

-
_..:.......... ,__-.... ......,..

HMP WBOX 00057 '

,

\

..

. - ^" : N052B N052C 405:A . ^ IEULRHEADI ,. - ,.,. . ^ '
.

^ . .
^ . . ^ . . ..-...•....

..;.....
....

.•^ :.:.. ::......::
•

NI)TES :g .^o ' mo ''^̂ . •-̂ ; w,u
-.-
r

.
. - . ^, .

'I ' ° 0^_ .... - W W ,.dW ww : °w. °W ^ HoP saooL o0002
B C A.: HNP' JMPP-Dr,o?s ^z , ^`

a
go

^

^°

^

r^u
^ z

, ^o

^

tiw-N6'HNP^a2DDp2c6 . , LL o^ z G^ PLEASE N01E TNAT SCURCE SPECML NUCIEAR ANU BYPN T WTERIALS AS T' ^, DDUC REFINED IN HEql
CN . IV .

a
' = C' a !' i i

dW
Ai0111C ENERGY ACT OF 1954 UiEll, AAE REGU.ATED dT THE US. OEPARTYEHI OF ENERGY (DOE)

Qj
.

r'.M ' IIf '
i^m

'
i^ i^^ i^^ i s^x gn HMP-$PDDL-DDDII ! g FACIL[iIES ENCtUSIVELY RY OOE ACIUIG PDRSUANT i0 ITS AEI AUTNDRITY. R T iDDE ASSE TS, HA. :.

MP L 2 I2

^ ;. •. . .,/ ^..

G
r;

_. .: PLWSUANT. TD 11E AEA, IT HAS SOLE AND F7ICWSIVE R6PONSIBQITY AM ADRqRITY TD
II. _. __....... _....- .._^'x5e .. ..... .... . . ... _^us9 . . sD . ^us1... _. P44.. Pas REGULATE ^I1RCE,SP[CIAL NUGEAR,AIdO BYPRODUCT MhTERIAL AT OOE-OWNED NJCLEAR

B

^ II I
i

I i ^ ^° S^i^6 - FACIUTIES. Q1rCRW11[ON CONTAIhED HEREIN ON RADIDNUCLNES IS PROVIDED FOR PRDCESS
r ;

B^ DESCRIPT DN P RPOSES ON Y.

H. _ P4?eMP PLUG 00037 H^IP-PLUG-00019 P12 i ^ P4a i i Pa7A ocPiAes 6r
NOTE 15 I1 L iI i

I
i

^ HMP-PLUG-OD041 ^

I

^ MP-P UG•00038 I

^ L J ^---i r_-=-i °r ^ NOTE 15 `
„
REVISEO PER NOTE 19 ^P q^ s^l^°6^---- ----

0 UI1
ISSUm FOR PERlllii USE RDP RR 0' iV 4/11/US

REV DESCRIPTION [URG CHKDRVWDAPU DATE
_ . .

-
. I- M ^na m ^

a
p
a

^ a•
^^

.
HISTORY°1K1'rrOA°0NA10R REVISION^

gt^PU^

c::

_

2656A 2658C 2435 STEVENS CENTER PLACE

:sac slur . SD RICHLAND, WA 99354

iE '• ' TE , ^ BYDATE CONTRACT No^ DE-AC27-01RV14136 ^ ^' m

2658B 26580 ' ORIGDIAIOR RICHARD PETERS 4/11-05 -
P& D HLW

. A . . . . . . .
I -

RDNSA RUSSELL

MELTER 2 SYSTEMHMPTR° °I3 N7?
!v:

/15E ISFRN .^;

MELTER DISCHbRGE CHAMBER - , .

NorE 12 HEATERS AND AIRLIFTME!iER PACNAGE BOUNDARY
0

;... .. ... . ..... ...... .. _._ _....... .. _ . . . _ ... . . ... . . ... _._. .... - . _. .. .. . .. . .. .. ..: . . - ....... - _.. ..... . . . .......... ...., __.;
. CONTENf APPLICABLE TO ALARA7 l(L1YES^4O 3 0

W1A N0. NA AEV^ SCALE^ " REV m 9

E 2459041LV11 M&HMP-P20006 1N ;oNsvE r sap^w REao^moris ® Np Eu6 Narui 1F rES_ w
LFBRM E-SGNllGN 02/2003 8 7

.

.

6 5
`r

A

^ 3

SAFETY S^FD! [5 REtl1^D FOR 'E' SIZE - 44>t34

2
^R'ien-^ium.,^•m-IG^NIIF7ED

IX CO^TFA CENFAATFD^ NAWAL
. • c unr ou n

^ 3
pl III VII 04/26/2006 t12 24 43 PAp i
^^^

a ^



24590-HLW-M6-HMP-P20007

HIlF ,PN_000Z2

Rh^
NELTER < .

. ILi^r^N1A1^!

H

7 I 6 I 5 ^

HId'V_i^(}>n0^ L',!E_P:LP_S'^t^ HNP-ILTR-00002 HMf' -WBOX-0L`057 HNP-P1UG•OB079 NTIP-PLNC-00029 HIP-ALFT-00004 HAP-SPOOL-00020 ^-HTR-00011 '

RAC}; M;liE 2 N•wELTF.R j OLFHE LIETER 2 .. . NfLTER 2 I^LIEB_Z M,ILZ YELTEA 2

Mf,Lu-s ' Ci.'Sf.HlRGF H ATE- POW,[F . OISCHARCE VENT SNALL PLUO • 7 AIR LIFT LANCE THERIOWELL « 6 OISCHARGE L10 ASSELIBLY

iIdSIHL1MFNJW K!N i SjPPI_'i _: Ek3T CiiAl,^'P. . CP4) ST cHAl&R WCSI.CNd^B

.4 3
W-PL1G-00042 HLf-SPOOL-00019 HNP-9POO1-00014 HNP-SPOO1•00012

NELTEA 2 LTER 2 My MELTER 2

OISCHARGE BLAN( TIERYOWELL • 5 OISCNARGE VENT W. DLSHARGE CHANBER

6•PL1lD 1P901 BESTdIFdB VENLJUM2E6

G
r

HI,P-PLUG•00010

dEL ER 2

OISCHAACE VENT

E6U IC4N91

2 1

NOTES:

THE FOLLOWING NOTES ARE GENERAL NOTES FOR HMP SYSTEM

1. SEE DRAWINGS 24590-WTP-M6-50-P0001THROUGH H I
24590-WTP-M6-50-P0006 FOR GENERAL NOTES, SYMBOLS AND
LEGEND.

2. ,JPSS-1 SPECTFICATIOPi IS DEF1PdED _IPI 1NSTRUMFNT PIP[IJG MATERIAL
CLASS SPEC N0.24590-WTP-3PS-dr:F0-T0001. SPECIFICATI01'I
CHAIJGE ALSO DEFINES AREA OF 12ESPONSi81LITY,

3. LOCATE OLIT CAVE ISOLATION VA.LVES Ati CI.OSE AS POSSIBLE TO
IN CAVE"OUT CAVE BOUNDARY.

4. PP,OCESS .PUMPERS ARE COMMERCIAL OUALITY AND SE[SM[C
CATEGORY lIIEkCEPT AS INDICATE^.

5. JOGGLED PENETRATIONS AND WALL MODULES INCLLiDING INTERNAL ^
PIPiP'IG ARE OLIALITY LEVEL '1 AND SEISMIC CATEGORY I. BULKHEAD
STRUCTURES ARE QUALITY LEVEL 2 ANO SEISMIC CATEGOP.Y II.
SERVICE PIPING WIT'riINTHE BULKHEAD IS COMMERCIAL GRADE AND

- SEISMIC CATEGGRY 1I1.

6. THE REQUIRED BATCH SEQUENCES,PERMISSIVES,INTERLOCKS,
ALARMSANL' OPERATOR INTERFACE POINTS FOP. THE HMP SSTEM
ARF !?ESCP,IBED IN THE SOFTWARE FUNCfIONAL SPECIFICAITON
24^90-HLW-3PS-HMP-'TOOO1. , G !i

i
'. F01^ ITS PERMISSIVES AND IIdTERLOCKS,REFER TO SAFETY SYSTEM

REqUIREMENT SPECIFICATIOiVS 4590 HLIN 3PS PPJ Tu0C8 AP1D
24590-HL.W 3PS-PPJ-T0009 (Tii BE ISSUED)-

S. FOR ELECTR.ICAL JUMPERS,REFER TO S1'STEM BLOCK DIAGRAMS ^
24590-HLW :11-HMP-00011 THROLiGH 00020.

THE FOLLOWING NOTES ARE SPECIFIC TO THIS DRAWING.

9. RACK MOUNTED PRESSURE REGULATORS (PCV) ARE PROVIDED VdITFI
AN INTEGRAL PRESSURF INDICATOR.

O. ANOLE BOD'i PISTON VALVE CONSI;TING OF A. VALVE BODY,VALVE
ACTLIATOR AND PILOT SOLENOID.

11. AIRLIFT AIR FLO'N INTERI.OCK WITH HIGH-HIGH CANISTER LEVEL
DETECTIOtd.

12. GISCH.ARGE AU%ILIARY HEATER PRE-WIRED FOR FIJIIJRE USE. F
HEATEP,S RAl'ED 4KW, 208 VOLTS A.PJD 1 FHASE

13, ELECTRICAL JUMPERS SHOWN OPJ DISCHARGE HEATEP, SINGLE LINE
DRAWING NUMBER 24590-HLW-EI-LVE-10004.

14. FOR DISCHARGE HEATERS CONFIGURATION,REFER TO
24590-HLW-EI-LVE-10004 AIVD 24590-HLW-JD-HMP-20007.

15. PLUGS ARE ALTERNATE INSERTS FOR MELTER PORTS,

!6. OELETED.

17. CONTENT OF THE DOCUMENT ARE DANGEROUS WASTE PERMIT
AFFECTING.

18. THE PORTIONS OF THIS DRAWING SHOWN IN PHANTOM ARE
CONSIIDERED NON-PERMIT AFFECTING AND ARE NOT SUBJECT
TO THE REGULATORY REOUIREMENTS OF THE WAC CODE FOR
THE DANGEROUS WASTE PERMIT TO THE EXTENT THAT THOSE
PORTIONS DO NOT IMPACT DANGEROUS WASTE
AREA/OPERATION$.

19. REVISION 1INCLUDE CHANGES TO BOLDING AND SEISMIC AND E
OUALITY FLAGS.
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic

Energy Act of 1954 (AEA), are regulated at the US Department ofEnergy (DOE) facilities

exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the

AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,

and byproduct materials at DOE-owned nuclear facilities. Information contained herein on

radionucEdes is provided for process description purposes only.
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1 General

1.1 Scope

A. This Specification provides performance requirements for the design of High Level Waste (HLW)
vitrification melters for the River Protection Project - Waste Treatment Plant (RPP-WTP) at the
Hanford, Washington Site of the Department ofEnergy (DOE). The performance requirements cover
all phases of melter life, including assembly, transport, startup, commissioning, operation and
maintenance, decommissioning, and disposal.

B. This Specification has been written for Contract No. 24590-101 -TSA-W-000-00 10 and is supported
by Ref 2.2D. Controls and instrumentation requirements for melter design have been incorporated
into Ref 2.2B.

C. The melters include, but are not limited to, the following major structures, systems, and components
(SSCs): glass containment, glass and glass discharge heating, refractory cooling, instrumentation,
offgas cooling and collection, waste and glass feed, glass frit addition for startup, glass discharge, and
seismic restraint.

D. The subcontractor shall base the design on the information provided in this Specification, the
referenced documents herein and the current contract documents.

E. See Ref 2.2D for melter design scope of work.
F. Additional research and technology testing by the subcontractor, to aid in the design, shall be in

accordance with the contract documents.

1.2 Definitions

A. Base - Structural platform that supports the melter during transport and operation. Base includes
structural steel and bracing, and cooling water panel structures. Base also includes plates that provide
a portion of the gas barrier. The base has elements that restrain the melter during operation.

B. Contractor - Bechtel National, Inc.
C. Design Life - The baseline time, based on calculation, analysis, experience or testing, over which the

SSC will safely maintain its original function.
D. Transportation System - Melter components that aid in the transport and positioning of the melter

during transportation, installation, operation, decomxnissioning and disposal.

E. Lid - Structural cover over the top of the melter plenum space that supports lid plenum refractory and
all components mounted through it. Lid also includes plates that provide a portion of the gas barrier.

F. Normal Operation - constitutes all regular and scheduled melter activities geared towards production
of glass product at or near design throughput, i.e., feeding, pouring, idling, and scheduled SSC
changeout.

G. Walls - Melter and discharge chamber exterior structural steel.
H. Overpack - Portable structural enclosure mounted on rail wheels that will be used for lranspotting

new melters and disposing of failed or spent melters. Overpack will provide restraint, containment,
contamination control, and radiation shielding during melter transport and disposal activities.

1. Subcontractor - Duratek, Inc.
7. Vendor - A manufacturer or supplier providing materials and/or services to the subcontractor.
K. Gas Barrier - Structural steel plate consisting of the walls and the internal surfaces of the lid and base,

The gas barrier serves to support the offgas-related itmction of the shell, while providing controlled
air in-leakage to the melter plenum.

L. Frit - Glass particulate of a size and geometry suitable for direct feed into the melter.

Page 1
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M. Shell - Structural elements of the melter that ensure confinement of bulk molten glass, should it

migrate through the refractory. Also supports the offgas system by providing a confinement

boundary to direct offgas into the melter offgas system. The shell is comprised of the base, walls, and

lid.

1.3 Acronyms

Acronyms used in this Specification include:

CCTV Closed Circuit Television

DOE Department of Energy

ICD Interface Control Document

HLW High Level Waste

RPP-WTP River Protection Project-Waste Treatment Plant

SC Seismic Category

SSC Systems, Structures, and Components

wg Water Gage (pressure measurement)

2 Applicable Documents

2.1 Referenced Codes and Industry Standards

Unless otherwise noted, all codes and standards referenced herein, and in the documents referenced in

Section 2.2, shall be to the latest editions, addenda, and supplements at the time of award.

A. Deleted
B. Deleted
C. American National Standards Institute/Institute of Electrical and Electronics Engineers (ANSI/IEEE)

1. IEEE Std 141, Recommended Practicefor Electric Power Distribution for Industrial

Plants (1986)
2. IEEE Std 260.1, American National Standard Letter Symbolsfor Units ofMeasurement (1993)

3. IEEE Std 315, Graphic Symbolsfor Electrical and Electronics Diagrams (reaffmned 1993)

4. IEEE Std 399, Recommended Practicefor Industrial and Commercial Power Systems

Analysis (1997)
5. IEEE Std 1202, Standardfor Flame Testing of Cablesfor Use in Cable Tray in Industrial and

Commercial Occupancies (1991)

D. American National Standards Institute/American Society of Mechanical Engineers (ANSI/ASME)

1. ASME B31.3, Process Piping (1996)

2. ASME Section III, Division I, Subsection NC, Rules for Construction ofNuclear Facility

Components (2001)
3. ASME Section VIII, Division I, Rules for Construction of Pressure Vessels (2001)

4. ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities(1989)

5. ASME NQA-2a, Part 2.7, Quality Assurance Requirements of Computer Software for Nuclear

Facility Applications (1990)
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6. ASME Section II, Material Specifications (2001)

E. Code of Federal Regulations (CFR) - 29 CFR 1910, Subpart S, Occupational Safety and Health

Administration, Electrical (most current revision)

F. National Electrical Manufacturers Association (NEMA):

1. NEMA WC, Wire and Cable Standards (1999)

2. NEMMCEA (Insulated Cable Engineers Association), Power Cable Ampacities (1999)

G. National Fire Protection Association (NFPA)

1. NFPA 70, National Electrical Code (1999)
2. NFPA 497, Recommended Practicefor Classification ofHazardous Locations for Electrical

Installations in Chemical.r'rocess Areas (1997)

H. Underwriters Laboratories Inc (UL) - UL 508, Standardfor Safety Electric Industrial Control

Equipment (1999)
1. American Welding Society (AWS)

1. AWS D1.1, Structural Welding Code; Steel

2. AWS D1.6, Structural Welding Code; Stainless Steel

J. American National Standards Institute/American Institute of Steel Construction (ANSI/A1SC)

1. AISC N690, Specification for the Design, Fabrication, and Erection of Steel Safety-Related

Structures for Nuclear Facilities (1994)

K. American Institute of Steel Construction (AISC) -AISC M016-89, Manual of Steel Construction -

Allowable Stress Design, Ninth Edition (as tailored in Appendix C of Ref. N)

2.2 Other Reference DocumentslDrawings

A. Deleted
B. Document No. 24590-WTP-3PS-J000-T0001, Rev 1, Engineering Specificationfor Melter Systems

C&I Work Specification
C. Deleted
D. Statement ofWork for Subcontract No. 24590-CM-SRA-HM00-00001, Modeling and Design of

Melters
E. Deleted
F. Deleted
G. Contractor Correspondence No. 025802, Contract No. DE-AC27-01RV14136 - Letter Subcontract

Number 14590-101-TSA-W000-0010, Comments to Duratek's 30 %Design Package Submittal

H. Document No. 24590-HLW-SOC-S 15T-00009, Rev OC, HLW Vitrification Building Seismic

Analysis-In-Structure Response Spectra (ISRS)

1. Document No. 24590-WTP-3PS-SS90-T0001, Rev. 1, Engineering Specif:cationfor Seismic

Qualification ofSeismic Category I/II Equipment and Tanks

J. Document No. 24590-WTP-DC-ST-04-001, Rev. 1, Seismic Analysis and Design Criteria

K. Drawing No. 24590-HLW-DD-S13T-00071, Rev. 2, HLW Vitrification Building Structural Melter

Seismic Restraint Embed Sections and Details

L. Calculations No. 24590-HLW-DDC-S 13T-00034, Rev. A, Melter Seismic Restraint Embeds

M. Document No. 24590-WTP-3PS-FB01-T0001, Rev. 1, Engineering Specif:cation for Structural

Design Loadsfor Seismic Category III & IVEquipment and Tanks

N. Document No. 24590-WTP-SRD-ESH-01-001-02, RevX, Safety Requirements Document, Volume II

3 Design Requirements

The body of this specification identifies the functional design requirements for melter design.

Appendices A and B, "Melter Services and Connections Interface Details" and "Melter Design Interface
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Details" respectively, identify detailed design requirements and interfaces that have evolved from the

functional design requirements for achieving the specified melter operating life and availability. The

detailed design requirements and interfaces also provide a basis for designing the services and facilities

that will support melter handling and operations.

3.1 General Functional Requirements

A. Other Functional Requirements - Other design requirements are defined in the melter design work

performed in accordance with Contract No. 24590-101-TSA-W-000-0010 and submitted as the

30 percent design package, and contractor comments to the 30 percent design package (Ref. 22G).

The package is referred to as the baseline design in this Specification. See also Ref 2.2D.

B. Containment System: The containment system will serve to support the credited safety functions of

the melter shell, which are to ensure bulk confinement of radioactive materials during normal,

abnormal and accident conditions, and to prevent exposures that may result in consequences to the

co-located worker and facility worker above radiation exposure standards in the SRD. The

containment system includes the melter shell and other elements: the refractory (and refractory

thermocouples), cooling panels, jack bolts, and offgas ventilation.

1. Coordinate with contractor to include design features for simplifying remote disassembly of a

failed melter.
2. The melter shell shall provide bulk confinement of glass in the event of refractory failure. The

melter is not required to operate after a seismic event exceeding certain lateral acceleration limits,

as defined in section 3.5; however, the shell shall maintain structural integrity and remain in place

in accordance with the structural requirements outlined herein.

3. Jack bolts: Designjack bolt system to prevent formation of significant gaps between refractory

bricks. Bolt adjustment shall allow for
a. Remote operation in the melter cave.

In. Support and adjustment of cooling panels and refractory during assembly, installation,

startup, and operation.
4. Melter Lid Design shall include, but not be limited to, the following functions:

a. Support all melter components mounted on and through it.

b. Support refractory overhanging melter plenum, and thermal expansion of refractory during

operation.
c. Provide a continuous gas barrier in conjunction with wall and base gas barrier plates.
d. Provide refractory cooling.

5. Deleted.
6. Melter Base: Base will perform the following functions:

a. Support melter during transport, operation and maintenance, decommissioning, and disposal

phases.
b. Accommodate integrated transportation system

c. Provide contractor-coordinated interfaces with overpack and facility restraints.

d. Provide flatness tolerances for refractory installation.

e. Provide refractory cooling.
£ Provide support for refractory during melter assembly, transport, installation, and operation.

g. House melter services including drains and refractory water-cooling panels.

7. Confinement of offgas is provided by the gas barrier portions of the shell, with engineered
inbleeds. Inbleed openings shall be limited so that bulk flow of glass will be controlled should it

leak from the refractory.
C. Heating System

1. Heating system includes the electrodes (including extensions), startup heaters, discharge chamber

heaters, and thermocouples.
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2. After melter startup, glass shall be direct joule-heated.

3. Thermocouples shall provide continuous temperature monitoring while the melter is in service.

D. Feed System
1. Feed system includes temporary configuration for frit addition at startup, feed nozzles, associated

feed lines (internal to melter only) for operation, and plenum thermocouples.
2. Subcontractor shall use best available information for locating feed nozzles over the glass pool to

optimize processing rates.
E. Glass Pour System

1. Glass pour system includes glass pool level detectors, risers and airlift lances, troughs, dams, and
discharge chamber structures.

2. Metallic Membrane (dam): Dam between the glass pool and discharge chamber shall prevent
leakage of glass from the melt pool to the discharge chamber. Dam shall also limit leakage of air

directly into the melter plenum through refractory seams over the melter lifetime.

3. Discharge Trough: Design trough to aid in maintaining glass temperature during pouring.

Optimize trough slope and cross section for pouring and reduction of glass fiber formation.
F. Melter Disposal and Decommissioning: Coordinate with contractor to define general design

requirements for melter disposal and decommissioning. Contractor will define specific disposal and
decomntissioning criteria after design is complete.

G. Melter Controls and Instrumentation: See Ref 2.2B for specific melter-related functional requirements

for controls and instrumentation.
H. Transportation System: System will perform the following functions:

1. Support roller/wheel assemblies for melter transport on facility and overpack rails.
2. Guide and position melter on facility and overpack rails.
3. Interface with contractor-supplied drive systems that conform to subcontractor-defined melter

movement criteria (see Appendix B).
4. Remain functional after an operational earthquake event as defined in Section 3.5A5: roller/wheel

bearings shall remain functional and the rollers/wheels shall remain on the rails.
5. Allow for replacement by an identical melter after end-of-life or failure.

I. General Melter Component Design
1. Components requiring replacement during the design life of the melter shall be designed for ease

of remote replacement and disposal. Where required, provide installed spare capacity.
2. Use of commercially available components and equipment without modifications will be

optimized to the extent practical, except for components requiring optimization/value engineering
studies per Ref 2.2D.

3. Subcontractor shall coordinate with contractor to determine applicability of modular design to

minimize assembly and replacement times.
4. A power manipulator and an overhead maintenance crane will accommodate remote

removal/replacement of modular components and equipment during startup and operation.
Subcontractor shall coordinate with contractor to deteqnine individual handling, routing, and
access requirements so as not to exceed the operating parameters of the handling equipment.

5. Conductive individual components and equipment in contact with the molten glass shall be
electrically isolated from the melter structure, base and lid, and from SSCs physically connecting
the melter to the rest of the facility.

6. All components shall be designed to withstand thermal expansion during normal operations and
function within established design parameters (e.g., interface locations and positioning features).

7. Deleted.
J. Agitation System

1. Agitation system includes bubblers and glass pool viewing system.
2. Arrangement and configuration of bubblers shall aid in optimizing melter throughput.
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3. Each bubbler assembly, in coordination with the contractor, shall be designed for individual
removal and replacement.

K. Restraint System
I. Subcontractor shall design an anchor system, per the structural requirements below, to lock

melter in place during operation, including pin, restraint, and interface to building embedments as
shown in Ref. 2.2 K.

2. In order to fully account for construction tolerances, interfacing dimensions shall be placed on

hold for fabrication until after placement of the embedments in the field. As-built dimension will

be provided by the project when available.

3.2 Performance Requirements

A. Design Life
1. The facility is expected to operate for approximately 40 years.
2. The melter, excluding consumable SSCs specified by the subcontractor, shall have a minimum

5-year design life.
3. Refer to Appendix B for predicted subcontractor-defined design lives of selected SSCs to support

target availability.
4. Deleted.
5. Subcontractor shall document bases for declaring the design lives of the melter and all associated

SSCs.
B. Melter Throughput and Availability

1. Baseline throughput shall be one and one half (1.5) metric tons of glass/day, per melter. The
melter shall be designed to allow production rates of three (3.0) metric tons of glass/day with an
increase in agitation/bubbling rate.

2. Melter shall transform a slurry mixture of pretreated high level waste (HLW) and blended glass
formers into a homogeneous glass melt. See Appendix B for waste and test feeds and glass
composition data. Contractor will be responsible for controlling the feed chemistry composition
within referenced boundary limits.

3. Target baseline availability for the melter is 83%. Subcontractor shall interface with contractor to
ensure that melter design supports goal.

3.3 Design Conditions

A. Site Data (Applicable to Melter Transport in Overpack)
1. Elevation: 662 to 684 feet above mean sea level.
2. Site Climatologieal Data:

Ambient Air Temperature Minimum: - 23 °F, Maximum: 113 °F

Rate of Increase Maximum: 26 OF per 20 min

Rate of Decrease Maximum: 24'F per hour

Relative Humidity Maximum: 100 %, Minimum 5 %

B. Facility Data
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1. Building layouts and equipment general arrangements are predicated on the melter and melter
component dimensions shown in Appendix B. Subcontractor shall notify contractor of any
changes to dimensions and/or equipment maintenance envelope requirements.

2. Melter Ventilation:
a. Melter will be operated as part of a cascaded ventilation system.
b. Melter cave will be a primary confinement zone, held at a nominal 1 to 1.4-in. wg negative

pressure with respect to surrounding secondary confinement zones.
c. Melter plenum pressure will be maintained at a nominal 5-in wg negative pressure with

respect to the cave.
3. Indoor Temperatures: See Appendix B for melter cave temperature range.
4. Radiation Dosages: See Appendix B for radiation design interface requirements impacting melter

design.
5. Melter Utility Services:

a. Contractor is currently providing the following services to the melters: electrical power,
cooling water, process water, demineralized water, purge air, instrument air, and argon.

b. Pressure, flow, conditioning, and other control requirements will be adjusted by contractor to
suit application at the delivery point.

c. Subcontractor shall identify any other liquids or gases required over the melter lifetime.
d. Subcontractor shall coordinate with contractor to define utilities that require normal service

or backup services.
e. Subcontractor shall identify critical melter services where stoppage would result in rapid

failure of associated component or melter system (see Appendix B). Include estimates of
time to failure.

£ Subcontractor shall specify required service operating parameters at contract boundary, with
contractor input on selected design operating criteria.

6. Deleted

3.4 Mechanical Requirements

See Appendix A for melter service and connection interface details and Appendix B for the balance of
melter design interface details.

A. Discharge Chamber
1. For baseline discharge chamber operation, glass discharge will alternate between the two

chambers for every other canister. The switch between chambers will not occur until a canister
has been filled.

2. Each discharge chamber shall be designed for a throughput of three (3) metric tons per day.
B. Feed Nozzles

1. Feed nozzles shall be designed for a throughput of three (3) metric tons per day, with all nozzles
operating.

2. Contractor will provide the following to each feed nozzle:
a. A dedicated feed line and pump.
b. Cooling water.
c. Air and water purge.

3. Subcontractor shall coordinate with contractor to design glass frit addition system, for use during
melter startup. Subcontractor shall be responsible for design of frit discharge "nozzle" that will
penetrate the melter lid.

C. Viewing Systems
1. Design one (1) closed circuit television (CCTV) and associated system for viewing plenum area

and cold cap.
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2. CCTV will be used on an intermittent basis, as operation and maintenance requirements dictate.
It will be removed from the melter when not in use. Design CCTV to be removable and
replaceable with remote handling equipment.

3. Coordinate with contractor for design and incorporation of glass discharge viewing equipment, to
be supplied by contractor.

4. Viewing ports shall be purged to prevent buildup of solids and other contaminants.
5. Cool CCTV ports as required.

D. Refractory Expansion Control System
1. Design jack bolts to actively control refractory expansion without operator intervention. Remote

operation of and access to, the bolts shall be maintained.
2. Coordinate with Contractor to provide a means of locally monitoring cooling panel and refractory

movement with visual indicators.
E. Melter Cooling Water System

I. Provide water cooling using panels around the glass pool, plenum, and discharge chambers as
required. Contractor will be responsible for water supply to the panels.

2. Cooling panels shall be designed in accordance with Ref 2.1D3.
3. Cooling panel design shall be such that internal pressure and/or temperature induced distortions

will not place undue stress against the melter refractory.
4. Design cooling panels to be emptied at melter changeout or decommissioning.
5. Coordinate with contractor for overall cooling water system design, including instrumentation

and controls, external to the melter.
F. Melter Offgas System

1. See Appendix A for sizes of primary and standby offgas pipes.
2. Each pipe shall accommodate anticipated melter in-leakage and purge streams. In-leakage

streams include, but are not limited to, room air inflow from lid-mounted component
removal/replacement operations, and inflow from the discharge chambers. Purges include gas
inflows from the film coolers, feed nozzles, bubblers, and airlift lance.

3. Offgas pipe routing from the melter to the submerged bed scrubbers will be defined by the
contractor.

4. Design and configuration of the primary offgas film cooler will reduce the offgas temperature and
minimize solids deposition during the various modes of operation to support downstream offgas
system operation. See Appendix B for additional requirements affecting film cooler design.

5. Film cooler design shall incorporate a means for internal cleaning. This operation may be
assisted with remote handling equipment in the melter cave.

6. Provide redundant pressure measurement for the melter plenum.
G. Piping

1. All cooling waterpiping, feed piping and pour flanges shall be per Ref 2.1D1. Piping seismic
design shall be in accordance with Ref 2.1D2, Appendices N and F. See Appendix A for piping
fluid service categories. Subcontractor shall provide documentation for justification of service
class selected where different than what is shown.

2. Joints: Use of all joints other than butt-welded shall be submitted for contractor review and
approval.

3. Piping Nozzle Slopes: See Appendix B for slopes of selected utility and service lines.
4. Disconnects: Coordinate with contractor to define remote disconnect requirements at the

melter-facility boundaries.
5. Drains: Provide low-point "floor" drains between the gas barrier and the refractory for the

maximum credible leak from a complete break of one cooling water panel pipe. Coordinate with
contractor to provide leak detection equipment at the drains. Design drains to prevent clogging
from particle waste and to minimize inflow of air due to the melter operating at a vacuum.

H. Material Requirements
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1. Subcontractor shall define all melter SSC material requirements in accordance with this
Specification and applicable codes and standards. Where deviations are required, subcontractor
shall notify contractor before proceeding with design.

2. Materials selected shall be able to withstand the corrosive environment caused by the melter feed,

glass, and offgases for SSC lifetimes given in Section 3.2A2 and Appendix B. Combustible
materials shall not be used without prior approval from contractor.

3. Subcontractor shall consider environmental, durability, corrosion and erosion factors during
material selection. At a minimum, subcontractor shall evaluate the following characteristics:

a. Surface finish
b. Chemical resistance
c. Radiation resistance
d. Pressure effects (cyclical)
e. Temperature effects
f. Hardness (possibility of galling and fretting)
g. Fatigue (cyclic stresses both with and without the presence of aggressive chemicals).

4. Corrosion monitoring capability during operations is not required.
Bubblers
1. Bubbler assemblies shall be isolated from the melter lid and lid jumpers to prevent electrical

short-circuiting.
2. Coordinate with contractor to define air/gas supply requirements.

3.5 Structural Requirements

See Appendix A for melter service and connection details and Appendix B for the balance of melter
design interface details.

A. General
1. In order to perform its credited safety function, the melter shell must maintain structural integrity

and remain in place to preclude potential impacts to SC-I items during and after a seismic event.
Thus the melter shell and restraints are SC-II, and shall be seismically qualified in accordance
with Ref. 2.21
a. The "appropriate in-structure response spectra" cited by Ref. 2.2.1 for dynamic analysis shall

envelope the 3 % damped ISRS at building lines 10 & C and 1 I& M from reference 2.2.H.
b. Subcontractor shall submit a Seismic Qualification Report consistent with the requirements of

Ref. 2.2.1.
2. Maintaining structural integrity as required above does not preclude limited yielding of the gas

barrier portion of the melter shell during a seismic event, providing the following general and
safety requirements are met:
a. Permanent effects resulting from SC-II loading shall not prevent the melter from being

removed from the facility and placed in its overpack.
b. Permanent effects resulting from SC-II loading shall not allow for the bulk flow of molten

glass.
c. In order to maintain the integrity of the offgas system, which is an SC-III system, the shell

shall maintain an appropriate factor of safety against yield when subjected to appropriately
combined SC-IQ loadings.

3. During transport and normal operating conditions, the deflection under load shall be limited to
allow for proper refractory performance.

4. Subcontractor shall design an anchor system, per SC-II, to lock melter in place, including pin,
restraint, and interface to building embeds.
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B.

C.

D.

5. Subcontractor shall verify through analysis that the melter will remain capable of normal
operation after a lateral seismic acceleration at the base of the melter of 0.061g in any horizontal
direction.

6. For melter transport into the facility, subcontractor shall conduct analyses and provide
documentation to ensure that refractory arrangement and integrity is maintained. Notify
contractor if additional or temporary means of refractory restraint are advantageous.

7. The design of the electrodes and the melter dam shall address creep over the life of the
component.

Melter Base
1. See Appendix B for additional structural related interface details.
Transportation System
1. Rollers/Wheels:

a. Subcontractor shall consider worst potential load type combination in determining
roller/wheel load capacity.

b. Provide vertical adjustment capability (passive and/or active) to accommodate slight
differences in transport rail elevation.

2. Fasteners, Anchors, and Positioning Devices: Coordinate with contractor to establish design and
interface requirements for all phases of melter life.

3. See Appendix B for transportation system interface details.
Loadings
1. Dead L.oads: Design shall consider the combined weight of all melter SSCs. Other static loads to

be considered include:
a. Temporary rigging equipment during transport.
b. Weight corresponding to maximum glass volume during operations.
c. Circulated cooling fluids during operations.
d. Encasement of all voids with grout during decommissioning.

2. Live Loads: Subcontractor shall coordinate with contractor to develop loading requirements and
limits related to transport, maintenance, decommissioning, and jumper attachment.

3. Seismic loads:
a. For SC-II systems and components, seismic loads shall be determined in accordance with

Ref 2.2.L
b. For SC-III systems and components, the seismic loading shall be determined in accordance

with the Ref 2.2.M using the following parameters:
i. Rp=3.0
ii. hx=3.0
iii. hr=68

c. Alternately, SC-II] seismic response may be determined by means of scaling the response
from the SC-II analysis
i. The scale factor shall be the ratio of the static base shear of the melter as determined

by ref 2.2.M to the largest base shear value determined in the SC-II analysis
4. Pressure Gradients: The gas barrier walls shall be evaluated to withstand the operating pressure

range of the offgas lines identified in Appendix A.
5. Other Loads:

a. Therrnal induced loads to be experienced during startup, normal operations, and idling.
b. Piping reaction loads during normal operation.
c. Impact wrench load. Maximum design load is 450 ft-lbs.

6. See Appendix B for melter static and live load detail requirements.

7. Load Combinations: .
a. The melter is to be analyzed for the loads and combined loads appropriate to the seismic

category (SC) of the component being considered as listed below.
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i. SC-II elements: load combinations are based on the Structural Analysis and Design

Criteria (Ref. 2.2.3) and ANSI/AISC N690 (Ref. 2.1 J.1)
ii. SC-III elements: load combinations are based on the Engineering Specification for

Structural Design Loads for Seismic Category III & IV Equipment and Tanks

(Ref. 2.2.M)
b. Notations

i. D = Dead Load
ii. L = Live Load
iii. E = Earthquake
iv. Fµ = Inelastic Energy Absorption Factor
v. To = Thermal Loads during Operating Conditions
vi. Ro = Operating Pipe Reaction Load
vii. S = Allowable Stress per Allowable Stress Design Method

c. SC-II load combinations
i. Non-earthquake load combinations, all elements

(a) S=D+L
(b) S=D+L+Ro+To
(c) For primary plus secondary stresses, the allowable limits above are increased by a

factor of 1.5
ii. All elements except those in compression and shear, or for bolted connections

(a) 1.6S=D+L+Ro+To+E/Fp
iii. For elements in compression and shear, and for bolted connections

(b) 1.4S=D+L+Ro+To+E/Fµ

d. SC-III load combinations
i. S=D+L
ii. S=D+L+Ro+To
iii. For primary plus secondary stresses, the allowable limits above are increased by a

factor of 1.5
iv. S=0.75 (D+L+Ro+To+E/ 1.4)

8. Allowable Stresses
a. Allowable stresses for plate and prismatic elements shall be determined using methods

consistent with good structural engineering practice and the applicable Code, regardless of
the method of analysis.
i. SC-II allowable stresses are per Ref. 2.1J.1
ii. SC-III allowable stresses are per Ref. 2.1.K

9. Analysis: For 3D finite element analyses (FEA), in absence of code language governing
allowable stresses, the following analysis approach shall be utilized:

a. Criteria for stresses in SC-II elements
i. Stress in elements loaded in tension, compression or bending shall be maximum

principal stress criteria
ii. Stress in elements loaded in shear shall be Tresca stress (maximum shear stress)

b. Criteria for stresses in SC-III elements

i. Stress in all elements, regardless of loading, may be Von Mises (maximum distortion
energy) criteria

c. Combined responses may be determined by superposition of responses from individual finite
element models, provided appropriate explanation and justification is given.

10. Support Reactions
a. Support reactions for all SC-II load cases and combinations shall be submitted in accordance

with section 7.2 of reference 2.2 I.
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b. SC-II seismic reactions at the interface of the melter base seismic pin and lug shall not exceed

the following limits, per ReL 2.2.L. Loads may act in all directions concurrently.
i. 2501dp east-west

ii. 2501dp north-south
iii. 1001dp vertical

c. SC-II seismic reactions at each "tailhook" bracket shall not exceed 90 kips vertically, per Ref.
2.2.L. No other loads are permitted on the tailhooks.

E. Other
1. Buckling

a. To ensure that elements in the load path maintain their structural integrity, appropriate
methods of analysis shall be employed to aralyze elements subject to buckling and other
failure modes that are not predictable by FEA
i. To preclude buckling due to shear loads, plate elements shall be stiffened as required

in the Code
ii. The allowable stress of elements subject to buckling due to compressive loads shall

be reduced appropriately as required by the Code.
b. Highly localized areas of stress determined by FEA to be above the allowable stress, are to be

considered according to the Code commentary (Reference 2.1.J.1, section CQ1.5), providing
that engineering judgments are documented and justified where used.

2. Structural welding shall be per Refs. 2.1.1.1 and 2.11.2
3. Material properties for structural analysis shall be per Ref. 2.1.D.6

3.6 Electrical Requirements

See Appendix A for melter service and connection details and Appendix B for the balance of melter
design interface details.

A. General
1. The following code references apply to this section: Refs 2. i C1 through 2.IC5, 2.IE, 2.1F l,

2.1F2, 2.1 Gl, 2.1 G2, and 2.1H.
2. Subcontractor shall specify the following:

a. Minimum and maximum values of the following electrical parameters associated with the
Joule heating process for HLW glass envelopes: AC/DC power, voltage, current, waveform,
and frequency.

b. Melter protective interlocks required on the power source to the melter electrodes.
c. Electrode firing configuration.
d. Instrumentation and control requirements for the power source to the electrodes, discharge

heaters, and startup heaters.
B. Electrode Power

1. Electrodes and extension buses shall be capable of carrying the current at the voltage required for
all modes of melter operation.

2. Minimize connection resistance if the extension bus and electrode are two separate components.
3. Connector for making external connections to the extension buses shall allow for expansion and

contraction of the extension bus.
4. Magnetic Coupling: Extension buses shall not cause magnetic coupling with the materials

through which they pass.
5. Electromagnetic Interference: To the extent practical, the configuration of the extension buses

shall maximize magnetic field cancellation.
C. Discharge Heater Power
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1. Discharge heaters shall be matched to the extent practical with respect to resistance, operating

current, and voltage.
2. Each discharge heater assembly shall be designed with a plug-type connector integral to the

heater assembly.
3. The discharge heaters shall be electrically isolated from each other and from the melter structure.

D. Startup Heater Power
1. Startup heaters shall be matched to the extent practical with respect to resistance, operating

current, and voltage.
2. Design power connectors to each heater assembly, with coordination from Contractor.

3. The startup heaters shall be electrically isolated from each other and from the melter structure.

E. Cable
1. Refer to Ref 2.1F1 for general cable design standards.

2. Cables routed within the melter envelope shall be rated for the maximum ambient temperature

encountered.
3. Cable insulation and jacket material shall be of the low flammability type, per Ref 2.1C5.

4. Cable insulation and jacket material shall be resistant to heat, moisture, impact, radiation, and

ozone as required for the expected operating environment.

5. Cables shall be supported or routed in raceway within the melter structure.

6. Power cables of size # 2/0 and larger will be single conductor or triplexed.

7. Instrument cables shall be single-pair, triad-twisted and shielded, or multi-pair with shielded pair

and overall shield and drain wire.

8. Control cables shall be multi-conductor and color coded in accordance with Ref 2.1F1, Standard

Method. Coordinate with contractor to determine requirements for spare conductors that shall be

included in multi-conductor control and instrumentation cables.

9. Instrument and thermocouple cables will be single pair twisted and shielded, or multi-pair cable

with individual pair shielded and overall shield.

10. Minimum Conductor Sizes:
a. #12 AWG for power circuits.
b. #14 AWG for control circuits (120 VAC, 125 VDC) and instrument power circuits.

c. #18 AWG for instrumentation - single pair cable.

d. #20 AWG for instrumentation - multi pair cable.
Note: Instrumentation conductors include low-level voltage, current, or digital electrical signal

connections to sensing and actuating devices.
11. See Appendix A on conductors for normal and instrument power circuits, control circuits, and

instrumentation (both single pair cable and multi pair cable). lnstrurnentation conductors include

low level voltage, current, or digital electrical signal connections to sensing and actuating

devices.
12. Cables shall be physically separated in accordance with the function and voltage class as follows:

a. Low-voltage power AC and DC cables.

b. High-level signal and control or discrete on/off control cables (120 VAC, 125 VDC).

c. Controls with critical safety requirements as determined by contractor.

d. Cables for general instrumentation (i.e., low-level analog and digital signals and data

communication).
F. Deleted
G. Grounding

1. Metal sections of melter lid, base, structure, and containment system shall be electrically

interconnected.
2. The HLW melters are grounded via contact between the facility rails and the wheels of the melter

base.
3. Deleted
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4. Deleted.

3.7 Controls and Instrumentation Requirements

A. Controls Requirements: For melter design requirements, related to control logic, sequence of

operations, and control software and hardware, see Ref 2.2B. Controls system design is in

contractor's scope of work unless stated otherwise in Ref 2.2B.

B. Instrumentation Requirements

1. For melter design requirements related to instrumentation see Ref 2.2B.
2. Appendix A contains instrumentation connection interface details related to specific melter SSCs,

3.8 Maintenance Requirements

A. General
1. Design of all nonstructural SSCs shall be optimized for safe and effective remote maintenance.

To the extent practical, the design will:
a. Minimize downtime, and impacts to overall operation of the facility.

b. Keep maintenance activities simple and straightforward, suitable for a power manipulator and

an overhead maintenance crane.
c. Minimize requirement for special tools and equipment for maintenance.

d. Modularize SSCs for remote maintenance, access, and replacement.

e. Demonstrate best possible access to controls, protective interlocks, and SSCs for

maintenance.
L Minimize impact on interfacing SSCs while performing maintenance on targeted SSCs.

g. Allow for the gathering of diagnostic information where possible to determine melter life.

h. Incorporate features to aid in replacement of SSCs that do not meet the melter design life

requirement of five years.

2. Subcontractor shall perform failure modes and effects analyses on the critical SSCs identified in

Ref 2.2D:
a. Specify what critical SSCs need to be maintained and inspected, specify maintenance and

inspection requirements, and provide data on predicted availability.

b. Identify potential failures for critical SSCs, and recovery sequences.

c. Identify and implement sufficient redundancy requirements to minimize impact on glass
production.

3. Subcontractor shall interface with contractor to ensure that access around melters is sufficient for

inspection of all external melter surfaces, per Appendix B.

4. Subcontractor shall identify all special tools and equipment for maintenance.

5. All removable or replaceable components and equipment shall have lifting bails designed to

interface with the overhead maintenance crane or power manipulator. See Appendix B for

maintenance handling criteria.
6. Subcontractor shall coordinate with contractor to optimize melter maintenance access, taking into

account facility layout and maintenance support equipment and services outside of the

subcontractor's scope of work.

B. Baseline Component Design Lives: See Appendix B for melter component design lives.

Subcontractor shall advise contractor of changes, including component additions and deletions as well

as improvements in baseline lifetimes.
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4 Quality Assurance Requirements

4.1 General

A. Subcontractor and sub-tier vendors shall perform all design work in accordance with a

contractor-approved quality assurance plan which meets the applicable requirements ofRef2.1D4,

and in accordance with Ref. 2.1D5.

B. Subcontractor shall be responsible for all sub-tier vendor quality assurance requirements during

design.
C. See Ref2.2D for quality assurance requirements pertaining to specific melter SSCs.

D. The contractor reserves the right to review design work in progress to assess the e8ectiveness of the

subcontractor's quality system at any time during the design process. Assessments performed by the

contractor shall in no way relieve the subcontractor of any contractual responsibilities.

5 - Documentation and Submittals

5.1 General

A. See Ref 2.2D for submittal format, transmission, and review requirements.

5.2 Submittals

A. See Ref 2.2D for specific melter system submittal requirements not specified herein.
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Appendix A

Melter Services and Connections Interface Details
(4 pages total)
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NOMIN4l DESKiN
PRESSURE/ LIMR FLUID

CONNEG VOLTSAT NOMINAL DESIGNUMR' PRESSURE/ DE6IGNLIMIT SERVICE NOTES
REM TION LINESRE, SERVICE NOMINAL POINT OF TEMPER- FLOW/AMPS VOLTS TEMPER. CRRICAL CATEGORY CONNEG

IDENTIFIER DESCRIPTION NUM9ER INCH OPSMODE TYPE FLOW/AMPS USE ATURE,F (NOTE59) (NOTE59) ATURE,F SERVICE (NOTE59) TIONTYPE

18
AIRSUPPLY-AIRUFLRISERPURGE N12,N13 3'B INTERMITTENT tA-2 3SCFM 3PSIG 113 WA <15P51G 2/0 NO 0 SFAUBLI 14,53,24
GAS(TYPICALOF2)

egn3 RSUPPLY-BUBBIER(iYPICALOF5) 'B'T•S' 12 CONTINUOUS IA2 3SCFM 10PSIG 113 WA <15P5f0 240 YES D STAU9U 14,15.24

^^ AJRSUPPLY-9UBBLERORSTARTUP
Nti iR SPARE IA-2 3SCFM IOPSIG 113 NZA <1SPSIG 240 NO 0 STAUBU 28

HEATER,SPARE

h1m15
AIRSUPPLY-ELECTROOECCOUNG

WA I CONTINUOUS Ih-2 SpSCFM WA 113 N/A 25PS(G 113 NO D STAUBU
(TYPMAI OF 2)

hbnl9
qIR SUPPLY- ELECTRODE El(TENSKIN

WA 1 CONTINUOUS IA-2 tOSCFM WA 113 Wq 2SPSIG 113 YES D STAUBU
COOLIM ^^^2)

ogP12
PPLY-FUTURESTANDBYFILM^ ^B 2 SPARE L41 WA NIA 113 WA <15PSIG 240 YES D SPECIAI.RC

E

ogP13 ^/^Y-ITSPLENUMPRESSURE N1G4 12 CONNNUOUS Ul-1 0.2SCFH 5P310 113 WA 5PSKi 24U YES D STAUBLI
TAP

ogs03
UPPLY-UNEPURGE.STANDBYS^R N/A 2 CONDNUOUS IA-1 30-iSOSCFM 5PE10 113 N/A <15PSIG 240 NO D SPECIALSFF^

ogN AIRSUPPLY-PLENUM(STANDBYOFF
N50 39 CONiINUOUS W-2 0.2SCFH OPSIG 113 WA <15PSR9 210 NO D STAUBU 34

GAS)VACUUMMEASUREMENT

AIRSUPPLY-PLENUMCONCOOUNG
NUOUSCONO

vew01 (IFINSTALLED)
Nw tn CCTVIF( /q-1 155CFM 1pPSIG 113 WA <15PSIG 240 YES D STAUBLI 28

INSTALLED)

agp03 AIRSUPPLY-FILMCOOIER N034 2 CONTINUDUS t41 309SCFM OPSIG 113 WA <15PSIG 240 NO D SPECIAL 35

1k,101
AIRSUPPLY-SHELLLEAKDEfECTOR

N33 39 CONTINUOUS IM1 02SCFH 1 113 WA <15PS1D 240 NO D STAUBU
IREDUNDANTPLENUMVACUUM)

r19
Po

^^SUPPLY-AIRUFT6RSERPUROE
A N12,N13 32 CONTINUOUS IA-2 O.ZSCFH OPSIG 113 WA <15PS)G 240 YES D STAUBU 14GAS(TYPIC LOF2)

1vI01 ARGON SUPPLY - LEVEL DETECTOR,
N31B 3A CONTINUOUS Ar iSCFH 2PSIG 113 NZA <15PSIG 240 YES D STAUBU

DENSITY LEG

h102 ARGON SUPPLY-LEVELDETECTOR,
N39A SR CONTINUWS Ar 1SCFH 3PSIG 113 !llA <15P510 240 YES 0 STAUBU

LEVEL LEG

RARE (ONLY If
dm01 DRAIN-MELTERSHELL N32 1 LEAK N/A WA 0PSI0 113 NIA NZA 113 NO WA WA 40

OCCURS)

fed16
FEEDSUPPLY-FEEDNOZZLE(TYPICAL

P01 Po2 SV CONTINUOUS NIA 1GPM 35PSIO 113 Wq 168PSI0 330 NO D STA 54OF2)

fed07 FRNAODfIIONFUNNEL P02 3
STARTUP

WA WA N/A N)A WA WA WA NO

*

g 30ONLY
.

htd21 HEATER(1YPICALOFSFOREASTS WA CONnNUWS ^ A U-202V WA 50A BOOV 503 NO
ST, PAIREDCONNECTIONS)

1
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NOMINAL OESIGN
PRESSURE/ LIMR FLUID

CONNEC- VOLTSAT NOMINAL DESIGNLIMIT PRESSURE! OESIGNLIMIT SERVICE NOTES

REM TION LINESRE, SERVICE NOMINAL POINTOF TEMPER- FLOW/AMPS VOLTS TEMPER- CRITICAL CATEGORY CONNEC-

IDENTIFIER DESCRIPTION NUMBER INCH OPS MODE TYPE FLOW/AMPS USE ATUREF (NOTE59) (NOTE59) ATURE,F SERVICE (NOTE59) TIONTYPE

h^ PWJER-DISCHAROECNAAffiER WA RARE EUEG 20A 235V WA 35A SOOV 500 NO WA
MULT4

11
HEATER,AUXIUARY,TYPH,ALOF2 TRICAL CONTACT

ht$06
POWER-STARTUPHEATER(TYPICAL PU5,8,1,3, WA STARTUP ELEC- 115A 320V WA 150A BODV 113 NO WA NONE 5,26
OF5) 9 ONLY TRR;AL

ugpll OFFGAS-MWNPORT P03 S CONTINUOUS N/A WA -SINW.G. W0-10U0 WA -1WIN-W.G. 100U NO M
FLANGE

31

ogsB2 OFFGAS-STANOBYPORT PO! 9 RARE WA WA -SINW.G. 400-100U N!A -tOBIN.W.G tOJO NO M F^N-^ 37

ogp10 POWER-FILMCOOLERCLEANER NO WA RARE ^IL 5A 480VAC WA WA WA WA NO N/A LEMO

CONTINUOUS
vew02 POWER-CCTV.PLENUM N59 WA (IFCCTV ^^ 3A 120VAC WA WA N/A WA NO WA LEMO

MSTALLED

him2G POWER-EIECTRODE(TYPIGlOF2) N/A WA CONrINUOIiS ^^^ 1500-5000A 15-320VAC WA 9.900 350VAC WA YES NIA SPECIAL

CONTINUOUS
vew0.5 SIGNAL-CCTV,PLENUM NSO WA (IFCCTV

TRICAL
WA iV WA WA N/A WA NO NIA LEMD

INSTALLED)

Vgpoi SN3NAL-FRMCOOLERCLEANEftLIA9T
NO WA RARE SIGNAL 2A 120 VAC WA N/A IOPSIG WA NO N/A LEMO

SWITCH, DOWN

0go2 SIGNAL-FiLMCOOLERCIFANERUl.IR
NO WA RARE SIGNAL 2A 120VAC WA WA 25P5H3 WA NO WA LEMO

SWnCH, UP

o
^

SPARESERVHIE-CONNECTIONTO
N57 3R RARE L42 WA dINW.G. 113 WA WA 150 NO 0 STAUBLI

STANDSYOFFGAS

agi14 SPARESERVICE-PORT(TYPICALOF<) N/A 12 WA WA WA N/A rUA tLA N/A 150 NO N/A STAUBLI

TC-EASTDISCNARGECHAMBER, TNERMO-
tmp49 THERMC`NELLttt(TYPICALOF2VIA fUA WA CONTINUOUS COUPLE WA N!A WA WA WA WA NO WA LEMO

COM19AON CONNECTIpN) SIGNAL

TC-EASTOISCHARGECWIMBER, THERb10

bnp50 THERMOWELLN2(TYPICAlOF2V1A WA WA CONTINUOUS COUPLE WA WA WA WA WA WA NO WA LEMD

COMMON CONNECTION) SIGNAL

TC-EASTELECTRODE,(3FOR THERMO-
ELECTRODE, 2 FOR COOUNGAIR tUA WA CONTINUOUS PLS^ WA WA WA WA WA WA NO WA LEMO
EI(HAUSTALLVIACOMMON

^
L

CONNECTION)

TC-EASTREFRACTORYTHERM1qWELL THERMO
pSP53 (TYPICALOF5VIACOMMON N/A NIA CONTINUOUS COUPLE WA WA WA N/A WA WA NO WA LEMO

CONNECTION) SIGNAL

TC-GUU5SPO0LSPLENUM,EAST THERMO,

imP99 THERMOWELL(TYPICALOF5VIq WA WA CONTINUOUS COUPLE IUA WA N/A WA WA WA NO WA LEMO

COMMON CONNECTION) SIGNAL

TC-GLASS POOL & PLENUM, WEST TNERMO
Imp48 1NERMOVJELL(rYPiCAL0F5VW N!A WA CONTINUOUS COIIPLE WA WA WA N/A WA WA NO N/A LEMO

COAflNON CONNECTION) SIGNAL
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NOMINAL DESIGN
PRESSUREI UMn FLUID

CONNEC VOLTSAT NOMINAL DESIGNUM1LT PRESSURE/ DESIGNLIMR SERVICE NOTES

^ TION LINESRE, SERVICE NOMINAL POINTOF TELPER- FLOW/AMPS VOLTS TEMPER- CRIl1CAL CATEGORY CONNEC-

IDENTIFIER DESCRIPTION NUMBER INCH OPSMODE TYPE FLOW/AMPS USE ATURE,P (NOTEE9) (NOTE59) ATURE,F SERVICE (NOTESS) TN)NTYPE

TC- WEST DISCENRGE CH/4ABER, TRERMO-

}mPST THERMOWELLRI(TYPICALOF2VtA WA WA CONTINUOUS COUPLE WA WA WA NIA WA WA NO WA LEMO

COMMONCONNECTION) SIGNAL

TC-WESTDISCHARGECNAMBER TNERM6

Imp52 TNERMOWELLF2(1YPICA10F2VN WA WA CONTINUOUS COUPLE WA WA WA WA N/A N/A NO NtA LEMO

GOMMUNCONNECTION) SIGNAL

TC-WESTELECTRODE(lFOR THERMO-

^^
ELECTRODE,2FORCOOLINGAIR

A0
WA WA CONUNUOUS COUPLE WA WA WA N/A WA N/A NO WA LEMO

EfMAUST,ALLVIACOM14 N SIGNAL
CONNECTION)

TC-WESTREFRACTORYTHERMO'NELI THERMO-

(mp54 (TYPICALOFSVIACOhT.10N N/A WA CONTINUOUS COUPLE WA N/A WA WA WA N/A NO N/A LEMO

CONNECTION) _ SIONAL

PON6 VENT-EASTDISCNARGECRAAIBER N47A 2 CONTINUOUS WA 17SCFM WA BOT 1TSCFM -5P310 1000 NO WA
3DOLT
FLANGE

pot14 VENT-WESTDISCIIARGECRAMBER N454 2 CONTINUOUS WA iTSCFM WA 9U) 1TSCFM 3PSIG 1000 NO WA
390LT
FLANGE

u

c1g32
WATERNETURN-COOLiNGPANEL W0. WA WA CW 45GPM WA 120 45GPM 150PSIG 39d YES NS
TOTALBASEDON95FSUPPLY

cIg01 WATERRETURN-C00LMGBASE N21 1 CONTINUOUS CW 10GPM 5UPSR1 120 10 GPM 150PSIG 366 YES NS

dg24 WATERRENRN-CO0LMG,EASTWALL N25 I CONTINUOUS OW 10GPM SOPSIG 120 tUGPM 15UPSIG b8S YES Na

^^b ^RRETURN-COOLING.NORTNW N24 1 CONTINUOUS CW 1UGPM SOPSIG 120 tUGPM 1E4PSIG 365 YES NS4

^^ WATERRETURN -CODLING,SODTN
N23 1 CDNNNUOUS CW SGPM SDPSIG 120 SGPM 150PSIG 38S YES NS

WALL

c^^ WATERRElURN-COOLING,WEST ^ I CONTINUOUS CW 10GPM SUPSIG 120 10GPM 150PSIG ]fi8 YES NS
WALL

clgU22 WATERSUPPLY-COOLINO,BASE N15 / CONTINUOUS CW 10GPM SOPSIG 95 10GPM 150PSIG 38B YES NS STAUBLI

cIS25 WATERSUPPLY-COOUNG,EASTWALL N20 1 CONTINUOUS CW 10GPM 50PSIG 95 tOOPM 1SOPSIO 36& YES Na STAUBU

d22
g

WATERSUPPLY-CGOUNG.NORTN N19 I CONTINUOUS CW 10GPM SOPSIG 95 10GPM i50PSIG 388 YES NS STAUBU
WALL

Vg29
WATERSUPPLY-COOLINGSOUIN N1S I CONnNUOU3 CW 50PM SOPSb 95 SOPM 150P310 38& VE.^.
WALL

dg91 WATERSUPPLY-C00LING,WESTWALL N1T I CONTINUOUS CW iOGPM SUPSIG 95 1DGPM 150PSIG 38B YES

tfed14
SUPPLY-FEEDNOIIlEFWSNWATER N/A WA INTERMITTENT D6N 2GPM 95PSIG 0 2GPM 15BPSIG 368 NO 1A

TYPICALOF2
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NOMINAL DESIGN

PRESSURE/ LIMIT FLUID

CONNEC- VOLTS AT NOMINAL DESIGNLIMIT PRESSUREI DESIGNLIMIT SERNCE NOTES

IiEM TION UNESIZE, SERVICE NOMINAL POINT OF TEMPER- FLOW/AMPS VOLTS TEMPER- CRRICAL CATEGORY CONNEF

IDENiIFlER DESCRIPTION NUMBER INCH OPSMODE TYPE FLOW/AMPS USE ATURE,F (NOTE 59) (NOTE59) ATURE,F SERVICE (NOTE59) T1oNTYPE

OSpG4 WATERSUPPLY-FILMCOOLERWASH WA WA INTERMITTENT DMI 1GPM 25P51G 95 1GPM 135P51G 356 NO WA WA
(I NJECTED VLA FI IM COOLER AI R UN E)

fedO6
WATER SUPPLY -PREFEED PLENUM NOte 314 INIEHMRTENT DIW 1GPM 25PSIG B5 iGPM 135PSi0 366 NO WA STAUBLI
GOOLINGWATER,EPSTFEED

1edO9 WATER SUPPLY -PREFEED PLENUM NO2B 35 INTERMITTENT OMJ iGPM 25P51G 95 1GPM 135PSIG 358 NO WA STAUBLI
COOLING WATER. WEST FEED

WATERSUPPLY-STANDBYOFFGAS
ogs01 PIPESPRAY,SAMECONNECTIONAS WA WA INTERMRTENF DIW 1GPM 25 PSIG 95 1GPM 135PSIG 356 NO N5 STAUBU

agaa!

SERVICE TYPE
/v WELDINGGRADEARGON

CW OODLINGWATER,DE69NERALIZED,FlLTEREDTOQMICRON.NOCORROSIONINHIBITORS,GL<40PPM,SULFATEC00PPMTOS<iC0PPM,TOTALSUSPENDEDSOLIDS,<00UPPM,TOTALNARDNESS<110PPM

IA-1 INSTRUMENTAIR PERANSNSAST.0.01-0998

IA-2 INSTRUMENTAIR WRH EXTRA FILTRATION FOR PARTICULATE- WATER.AND HYDROCARBONS

DIW DEMINERALIZED WATER

1 COOLING WATERSUPPLYTEMPERATUREISTOBEGREATERTHANMELTERGALLERYAIRTEMPTOPREVENTCONDENSATION

8 INSTALLED DURING MELTER STARTUP

11 DISCHARGE CHAMBER AUX HEATERS NOT NORMALLY CONNECTED. HEATER TO BE USED FOR POUR FLANGE GLASS BLOCKAGE RECOVERY

14 AIRLIFTDISCHARGESAREOPERATEDINTERMITTENTLYONEATATIME.ARGONISPURGEDTHROUGHTHEAIRUFTAT0.2SCFHWHENGLASSISNOTBEINGDISCHARGED

24 WA-NOTAPPLICASLE

28 COOLING AIR WILL BE EXHAUSTED INTO MELTER CAVE

29 BUBBLER AND STARTUP HEATERS FIT THE SAME LID NOZZLES

30 FRITADDITIONANDFEEDNOZZLESFLTSAMELIDNOZZLES

34 LEVEL DETECTOR REFERENCE LEG AND MELTER PLENUM PRESSURE COMBINED MEASUREMENT FROM STANDBY OFGFGAS PORT

35 MAY INCLUDE WATER FLUSH FOR FILM COOLER

37 TEMP MAY BE HIGHER IF FILM COOLER AND AIR INJECTION STOPS DURING PRESSURE TRIP

40 SEAL POT OR TRAP REQUIRED

50 ONCE PER 4 HOURS THE FEED LINES ARE FLUSHED. THIS OCCURS FOR EACH OF THE S ADS PUMPSO'EEDUNES, OR 1.5 GPH PER MELTER, APPROX ONCE

PER MONTH, FLUSH EACH FEED NOZZLE FOR APPROX 30 MIN.

53 AIRFLOWSDURINGPOURSDNLY,APPROX.30MINEVERY3HR. ARGONUSEOASACONTINUOUSPURGE.EVENDURINGPOURS(ABOUTI SCFH)

54 WATER USED TO COOL PLENUM AFTER IDLE FLOW FROM ONLY I NOZZLE IS SUFFICIENT, DURATION APPROX 30 MIN.

59 UNLESSOTHERWISENOTED,THEOPERATINGDESIGNUMITSMUSTBEBASEDONPROCESSVALUESDEFINEDBYRPP-WlPENGINEERING.

WHERE PROCESS VALUES DIFFER FROM THE 831.1 PIPING/TUBING SERVICE CLASS. THE SERVICE CLASS IS GOVERNING.

64 PROCESSVALUESAREBASEDONPILOTMELTERDATAANDDESIGNDEVELOPMENT. ACTUALMELTEROPERATINGIDESIGNCRITERIAMAYVARYDEPENDINGONFINALSYSTEMDESIGNBYRPP-Wn°
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Appendix B - Melter Design Interface Details 24590-HLW-3PS-AEOO-TPOOI, Rev 0
High Level Waste Melters

Tag Component(2,3) InterfaceDetall InterfaceCrlterla SyatemlArea Commenta

(2, 3) Locators

ag107 bubbler componentwelght 290.311b. HSH

agi08 bubbler intermediate in-facility storage criteria consumable template has storage positions for 8 consumables HSH note 5

with 11 in dia. bases

ag102 bubbler operating life MTTF - 2 mos HSH

ag103 bubbler remote handling requirements 3 Inch across flats for captive fasteners, 1-1/4 inch ACME thread, HSH

nut retainer, standard lifting bail for 5 ton and 17 ton crane hook

vew09 cctv - for melter plenum component weighl 250 lb. max HSH

vewo7 cciv - for melter plenum dimensions - envelope 16.75" dia. X 34.31" tall HSH

vewl4 ccw - for melter plenum Intermediate in-fadlity storage criteria consumable template has storage positions for 8 conaumables HSH note 5

with 11 in dia. bases

vew02 cctv - for melter plenum operating life MTTF - 12 mos HSH

vew05 cctv - for melter plenum remote handling requirements 2 inch across flats for captive festeners, 1-1/4 inch ACME thread, HSH

nut retainer, standard lifting bail for 5 ton and 17 ton crane hook

enc49 cooling panel adjustment Interfacelconnection adjustments to indicators not necessary HSH

expansion Indicators

enrA6 cooling panel quantlly 21 total - 6 on east wall, 9 on north wall, 6 on west wall HSH

expansion indicators

eno48 cooling panel viewing
criteria

need to view a 4" diameter wheel at a steep viewing angle. HSH jumper placement by project may affect

expansion indicators Approximately 60-90 degrees view

enc17 datum point - facility odordinates of ineker datum In plant me8er 1: N. 3806' - 7 114" E. 1014g' - 1" Elev. 2' - 11" melter 2: 30 note 5.

reference coordinate system N. 3806' - 7 174" E. 10042'- 1" Elev. 2'- 11

enc18 datum point - farAity descip8on of physlcal location located 7.75 inches to south of pour spouts center line on weal rag 30

reference center Ilne at eiev. 2'-11"

enc38 datum point - facility dimensional toterance for locating datum to be determined by project after completion of inelter design HSH note 5

reference point In meRer cave

enc21 datum point - melter description of physical location (x,y,z point on top center of west rag, on centedine of seismic restraint 30

reference location from which all meNer dimensions pin. See enc18 and resll4

odginate from)

enc4l datum point - melter fabdcation! assembly dimensionai +l- 0.031" (0.0156" for the hole on the end truck and 0.0156" for 30

reference tolerances the holes(s) in the restraint

por24 discharge chamber lid componentweight 16421b. HSH

por23 discharge chamber lid dimensions - envelope 33.125" x 40.0" plan, 19.125" high from bottom of refractory to top HSH

of cover, 34.25" hlgh from bottom of refractory to top of lifting lugs

por06 discharge chamber lid operating life MTTF - 30 mos HSH

por05 discharge chamber lid remote hand8ng requirements 5 inch across gats for captive fasteners, 1-1/4 inch ACME thread, HSH

nut retainer, standard lifting bail for 5 ton and 17 ton crane hook;

alignment device will protect heater elements from damage during
Installation (see malntenance tools)
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Tag Component(2,3) InterfaceDetall InterfaceCrReria SysteMArea Comments

(2, 3) Locaters

enc26 drain - for annulus drain configuration elbow directed downward with "flapper valve" on end, drains onto HMP
spaces pour cave cover

enc36 drain - for annulus leak detection configuration for drain she8 leak detector level probe will be located with its tip roughly in HMP
spaces elbow of drain. If leak develops, water will build up to about 5" wc,

then any additional watervrill drip out of flapper valve.

enc51 drain - for annulus physicailocation lowernorthwestcomerofinelter HMP
spaces

enc52 drain - forannuius operating life MTTF - lifeofinelter HSH

1

spaces - leak detection
equipment

env32 facility raiis configuration rectangular, 2.6" wide, flat, top of rail elevation 21-11", east/west HMH
rag stops 11-3/4711-3/4" north of building grid K

env33 faci8ty rails load limits - horizontal Design anchorage of rail for 10% of vertical load on wheel HMH conforms to wheel vendor design
recommendations and Crane
Manufacturers Association of America
(CMAA)

env67 fac&ty rails load limits -venfcal Assume 2 times wheel rating in env52 for occasional overload HMH

env36 facility rails matedallfinishlcoa8ng8teat treating 17APH stainless, condition H900, yield stress = 133ksl, RMS 63 HMH
to 125, no coating.

env39 facility rails ma)dmum rail gap Blnches HMH Subcontractor comfortable crossing any rai
gap smaliertfran 20.5 kiches (wheel
spacing), less 2 Inches (load distribution
per CMAA 70, 3.3.2.3), less any rail tapens
used. A 7.5 Inch rail gap between the HL
meaer overpack and the HLW vitrification
facility rails will be acceptable.

env4o facility reils sizelconfiguration 2.5" wide, must be flat, no more then a 1132" chamfer (or radius) HMH
on edges, at least 1"tail for rail flange clearance. Top of rail
elevation 2'-11", rails stop 113/4" north of building grid K.

env41 facility rails tolerances - horizontal tateral Iparallel horizontal lateral deviation +/- 0.04" over a 6 foot rail span, HMH
parallelism of rails In horizontal plane +/- 0.04" for each 16 foot
span (non-cumulative)

env34 facility rails verticaVlevetness tolerance g.060" HSH/HMH Requirement driven by facility rail flatness
tolerance

fed14 feed nozzle componentweight 1081b. HSH

fed11 feed nozzle dimensions - envelope 13" dia. flange X 23.88" long HSH

fed2l feed nozzle Intermedlate In-fadi8y storage piteda consumable template has storage positions for 8 consumables HSH note 5. Feed nozzle to be stored in

with 11 In dla. bases Consumabie Template

fed03 feed nozzle operating life MTTF - life of inelter HSH
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Appendix B - Melter Design Interface Details 24590-HLW-3PS-AE00-TP001, Rev 0
High Level Waste Melters

Tag Component (2, 3) InterfaceDetall InterfaceCrRerla System/Area Comments

(2,3) Locators

fed07 feed nozzle remote handling requirements 5Inch across flats for captive fasteners, 1-114 inch ACME thread, HSH
nut retainer, standard lifting ball for 5 ton and 17 ton crane hook

fed19 feed nozzle - glass fril component weight 132 lb. NSH
addition

fed16 feed nozzle - glass frit configuration project design requirement. Will be configured to Interface with HSH withshell Interface with consumable bucket
addition subcontractor port design. gate valve on bottom to accept bulk charge

of fr8w/o meterkrg

fed2O feed nozzle - glass frit intermediate in-facility storage criteria consumable template has storage positions for 8 consumables HSH note 5. Storage localion will be detennined

addition with 11 In dia. bases by project operations

fed05 feed noule- glass frit remote handling requirements 4 inch across flats for captive fasteners, 1 1f4Inch ACME thread, HSH

addition nut retainer, standard BBing bail for 5 ton and 17 ton crane hook

ogs13 glmcooler component weight 2511b. HSH

ogs11 film cooler dimensions - envelope 22" dia. flange x 23.5" long, from bottom to top of flange HSH

ogs36 film cooler intermediate in-IadBty storage criteria consumable template has storage positions for 8 consumables HSH note 5
with it in dia. bases

ogso3 film cooler opera" Bfa MiTF - 36 mos HSH

ogso5 film cooler remote handling requirements 2 inch across flats for captive fasteners, 1-1/4 Inch ACME thread, HSH
nut retainer, standard NBtng bail for 5 ton and 17 ton crane hook

ogs17 film cooler cleaner componentweight 10001b.max HSH

ogsl6 film cooter cleaner dimensions - envelope to be verified after melter design Is complete HSH

ogs37

I

film cooler cleaner Intemledlatehrfac88y storage criteria consumable template has storage positions for 8 consumables HSH note S. On hold
with i t in die. bases

ogsge fdm cooler cleaner operating Iife MTTF - 12 mos HSH

ogs08 film cooler cleaner remote handling requirements 3 inch across flats for captive fasteners, 1-114 inch ACME thread, HSH
nut retainer, standard lifting bail for 5 ton and 17 ton crane hook

piv05 glass pool level componentweight 1021b. HSH
detector

pIv07 glass pool level dimensions - envelope 76.2" tong to bottom of flange, 87.22" long to top of fixed lifting HSH
detector bail, 13" dia flange, total width is 13.94"

pIv09 glass pool level Intermediate in-fadlity storage criteria consumable template has storage positions for 8 consumables HSH note 5
detector with 11 in dia. bases

piv02 glass pool level operating life MITF - 9 mos H5H

detector

pN04 glass pool level remote handling requirements 4 inch across flats for captive fasteners, 1-1/4 Inch ACME thread, HSH
detector nut retainer, standard fifling bail for 5 ton and 17 ton crane hook

por28 glassriserair881ance componentvreigfd 811b. HSH

por27 glass riser aklifl lance dimensions - envelope 87.75" long to top of plug, 95.71" long to top of fixed BBkrg bail, 13" HSH
dia flange
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Appendix B - Melter Design Interface Details 24590-HLW-3P8-AE00-TP001, Rev 0
High Level Waste Melters

Tag Component (2, 3) Interface Detall Interface Criterla Systeml Area Comments
(2, 3) Locators

por31 glass riser airlift lance intermediate in-facitiry, storage criteria consumable template has storage positions for 8 consumables HSH note 5
with 11 in die. bases

por10 glassdseraidlft lance operatinglife MTTF - lifeofinelter HSH

por12 glass riser airlift lance remote handling requkements 6 Inch across flats for captive fasteners, 1-i14 inch ACME thread, HSH
nul retainer, standard lif8ng ball for 5lon and 17 ton crane hook

enc45 jackbolt adjustment interfacelconnecdon PaR 3000 with parallel grip hand interfaces directly with adjuster. HSH
Max torque 185 in-Ib.

enc27 jackbolt monitoring plan during startup and for final plan to be determined. May only need periodic (monthly HSH
general maintenance basis) monitodng using In-caveccMs

enc44 jackboit quantity 21 total - 6 on east wall, 9 on north wall, 6 on west wall HSH

enc28 jackbolt viewing criteria direct visual with in-cave camera HSH Direct visibility or visibility with matter cave
CCTV

enc03 melter - castabie allowable sit times before bakeout 12 monthsr BOF Subcontractor design objective
efractory

enc54 matter - general bolt torque limit for use of remote impact 450 ft-Ib. max HSH
wrench

env08 metter- general clearance criteria for maintenance and limited or no access at sides or underJumpers to east. Items on HSH Cable attachment points front and rear.
equipment access east side requiring visual monitoring to be angled to north or Accessible with 300-750 &tb. variable

south. torque impact wrench at jackbolt sites and
jumper sites

env61 matter - general clearance criteria for services under melte no services or obstructions to exist between top of rails up to HSH
bottom of matter base (cross beams), except for tailhooks.

env55 matter - generai componenVconsumable lifting design Iitting bales/devices designed to 3 times yield HSH

I criteria

enclO melter - general design for remote breakdown of matter in lid designed to be removed for decontamination and for access to HSH Open Issue for alternate mollen glass
event of catastrophtc failure pool for glass removal using remote operated in-cave equipment. removal; drawings dted do not indude

Actual process for lid removal to be defined by project after matter cradle concept
design Is complete.

enc3l meiter - general dimensions - envelope 172" N-S x 164" E-W x 146" high (installed component height from HMH
top of rail). 157" high to top of extended rifting bails, 134" high to
top of matter shelt

env13 meaer- general electdcal grounding connections - location use off-gas jumper, standby off-gas jumper, and two feed GRE
and connection details jumpers, requires that the submerged bed scrubber and feed tank

be grounded.

env14 melter - general guard rails and safety barriers - guard rails and safety barriers are not a project requirement HSH note 5

configuraNon and loads for startup
enc16 melter - general lifting bail design for consumableal listed separately for each component - see remote handling HSH

replaceable equipment criteria
env05 metter- general maintenance tool needs discharge heater assembly handling stands, spreader bar and HSH

InstaBation alignment! guide tool; cover plates; mefler wheel powe
package; electrode thermocouple installation and guide tool;
commissi on i ng glass poo l sampler
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Appendix B - Metter Design Interface Details 24590-HLW-3PS-AE00-TP001, Rev 0
High Level Waste Metters

Tag Component (2, 3) Interface Detail Interface Criteria Systeml Area Comments
(2, 3) Locators

env68 melter- general Radiation dose rate - external sides: 39.6 remlhr, frontlback:65.3 rem/hr, bottom: 12.5 remlhr, HSH Combined dose for 0" shieMing. For other

top (no decon): 84.0 rerrJhr, top (wl decon) 4.50 rem/hr cases, see reference p. 33 of 38,

enc39 metter - general thermal movement (maximum) of any 0,156" HSH

nozzle, from centroid of matter

encA2 melter- general tolerances - fabdca8onlassembly +!- 0.078" (indudes melter datum point location tolerance, +l- HMHIHMP specific tolerances defined on
dimensional tolerances for 8exlble 0.032" for pos8ioning lid wrt melter datum, 0.015" for position Subcontractor matter assembly drawings

connections from matter datum point tolerance for each hole from macMnfng)

enr:43 melter - general tolerances - fabrlcationlassembly +1-0.078"(Includesmelterdatumpointioca0ontolerance,+!- HMHIHMP speci8ctolerancesdefinedon

dimensional tolerances for hard 0.032" for positioning lid wit matter datum, 0.015" for position Subcontractor matter assembly drawings

connections from me8er datum point tolerance for each hole from machining)

enc15 melter - general use of common ports between operating bubblers and startup heaters are the only consumables that utilize HMP
modes a common port

encOl melter - general weight - empty and operating 176,695 Ib, without glass, 199,0291b. with glass HMH tolerances not ineiuded

env58 matter - lid handling cradle configuration handling cradle will be attached to melter lid for flipping and BOF
stv'pping. Llftingl transportation devices to bo8 to cradle.

env62 matter - lid handling cradle requirements for accommodates flipping of inelter Iid 180 degrees; does not BOF
assemblyflransport interfere with castable refractory InstaAation; protects lid studs, lid

and refractory during bace-out and transportation; supports
discharge chamber top surface to prevent buckling of lid side
we8s

env63 melter- lid handling cradle requirements for imported into cave via overpack; bHerfaces with in-cave embeds; HSH
decommissioning is handled in cave With 12' lifling beam and remote tooling (impact

wrench, etcJ; able to be decontaminated; designed for high-cyck
vibration from j ackhammer during refractory breakout

env57 me8er- Nd handling dtteda metter lid must be safey flipped during assembly, transportation, BOF

I

and decommissioning (see env62 and env63 for specific
requirements)

env59 matter - 8d 8ftingl8ipping loads total 88ed weight not to exceed 17 tons (oapadty of in-cave crane) HSH

ogs18 meRer - operation annular space In-leakageairquaqty untAteredcaveair HOP

gIs01 melter - operatlon giasscompos9ion-fonningchemicalsby reference composHlonforenvelopeDtankAZ101isglass98-31 HMP

waste envelope
gIs07 meNer-opera8on glesseledncalconductivity 0.1-0.7S/cm@ 110g-1200°C HMP

g1s13 melter - operation glass fdt composition CaO - 0.40%, K20 - 2.01%, MgO - 2.11 %, P205A1203 -13.57% HMP Comnosf0on subleet to channe based,
-3.42%,ZnO-3.12%,0203-17.29%,Fe203-0.70%,Li20- Iona re
2.51%,Na20-15.88%,Si02-38.99%;Viscosity-50poise@ oommissionMa.
1125°C, Conductivity -0.35 Slcm @ 7125C, Liquidus <900°C

por26 melter- operation glass pool level range during operation 43" - 43.8" HMP

gIs09 melter- operation glass pool Ilquldus temperature, range <950°C HMP

htg13 melter-opera0on glass pool temperature range 1100 - 1200' C wl setpoint at 1150' C HMP
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Appendix B - Melter Design Interface Details 24590-HLW3PS-AE00-TP001, Rev 0

High Level Waste Melters

Tag Component (2, 3) Interface Oetail Interface Criteria Systemf Area Comments

(2,3) Locators

g1s11 melter - operation glass viscosity Q operating temp, range 10 to 150 Poise at 1100°C HMP

vnt04 melter - operation heat loss through meiter shell to cave, 78 kW C5V
feed mode

vnt05 melter - operalion heat loss through melter shell to cave, Idle 85kW C5V
mode

env60 metter - operatian maximumlminimumambienttemperatures 113F/59F C5V
in melter cave

ogs24 metter - operation oNgas temperature downstream of film 207 - 249 C HOP
cooler - during feed - normal and design
ranges

ogs25 melter- operation offgas temperature downstream of film 313 C HOP
cooler - dudng idle - normal and design
ranges

ogs20 melter - operation ottgas temperature in plenum - during feed 400 - 550 C HOP

- normal and design ranges
ogs2l melter - operagon otfgas temperature in plenum - during idie 1000 C HOP

normal and design ranges

wst06 melter - operation waste feed charactedslics - normal waste per simulated waste used in pilot meRer tests. will depend on HMP
actual composaion of tank waste delivered to project. Tank AZ101
with 98-31 glass adequateyde8nes waste composition for melter
design purposes

wst07 melter - operation waste feed characledstlcs - range of feed will depend on actual composttion of tank waste delivered to HMP
variation project. Tank AZ101 with 98-31 glass adequately degnes waste

composBlon for melter design purposes

fed12 melter - operation waste feed distribution through feed two nozzles are required for proper plenum pool coid cap HMP
nozzles with respect to opemting modes distdbution, regardless of operating mode

env54 melter- seismic instmcture seismic response spectra Ref. 2.2.H, Plots 106, 107, 108 @ 0' elevation, Joint J-12-1, Node 30 "Seismic Qualification of Seismic Category
5423 I111 Equipment and Tanks"

env66 melter - seismic remote handling requirements for seismic hex head bolt, 2" across flats for engaging seismic pin with remote HSH pins are provided with each meiter

restraints Im pact wrench.

resO3 me8er- seismic restraint bads west pin 180,3171b. eastlwest, 109,012 lb. norOdsouth, 210,708 HSH
lb. resultant. East pin O lb. easNvesl, 109,0121b. north7south;
109,012 lb. resultant applied at 1'-5112" above top of embedded
plate (elev. 4'-2"). Vertical load at each tailhuok restrainC 56,870
lb. upward

res04 me8er- seismic restraint location pins: 7.75" South of Col. Line K, on centerlines of rails; Tailhooks: HSH
pin centerlines 8,25" ktboard of rail centeAines at elev. 2'-11.395"
(0.395" above rail), south face mounts at 136.23" north of melter
datum. North face of facility pin receiver plate to be 135.5" north
of ineiter datum.

res05 meiter - seismic restraint quantity four restraints, including two "taiihaoks" for overtuming HSH
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Appendix B- Meiter Design interface Details 24890-HLW-3PS-AE00-TP007, Rev 0
High Level Waste Meiters

Tag Component (2, 3) Interface Detail Interface Criteria System/ Area Comments

(2,3) Locators

env56 melter - seismic seismic restraint bracket envelope pins: east embed horiz mounting surface -1'-8" x 4'-6" at elev. 2'-8 HSH
112"; West hodz - 1'-8" x 4'-6" at etev. 2'-8112", vertical surface 1'-
6" high x 4'-6" at 7'-2" from melter centedlne.North edge of
easthvest embed at 10 314" l 4 1/4" south of building gdd K.
Tailhook: 6" wide bracket with pin hangs below melter 2.605"
below top of rail just Inside of wheels. Tailhook receiver
dimension: 7.5" wide bracket w/ 3"dia. hole and 3.75" edge
distance (induding at dipped comeis). Mat'I: 1.5" thk. 304L SS.

env89 meger - seismic seismic restraint embedment tolerances East embed: top of plate at flat to within 0.015"; West embed: top CSBA tolerances are needed to ensure that no

for manufacture of plate east of vertical plate flat to vrilhfn 0.015"; perpendicularlty additional modification of seismic lug

and flatness of east face If vertical plate: +l-1/16" of 90 degree assemblies is required In field.
plane. Excluded from above areas of horizontal and vertical
surfaces: A 45 degree dianonal 318' fillet plane at the Intersedion
comer of the two plates. Fillet weld build-up shall not penetrate
this plane. Plate length dimensions not listed above +i- 118".

env 70 melter - seismic seismic restraint embedment tolerances East embed: location of north and west edges of plate +1-118". CS&A
for placement in geld Top of plate elevation +0", -118" and level w8hm 1I16"; West

embed: location of north and east edges of plate +f- 1/0". Top of
plate at lug base area (east of vergcal plate): elevation +0", -118"
and level withtn 1116", loca8on of east foace of vertical plate +118",
-0" of indiwted distance from matter centerline and parallel to
melter center8ne within 1716"

res06 meUer- seismic seismic restraint btstaBatfon requirements Restraint lug base north edge to be instaged 5.5" south of matter HSH one-time set up required for first matter In
datum; center of tongue to align with rail centerline. Hole in lug is cave will not apply to subsequent melters
marked with melter moved into position, then removed from base
for machining hole. Lug base is welded In place and lug is
realigned horizontally using shims on sides; bellevi8e spdng
washers are used to lockln final vertical position. Lug base welds
are bevel welds along pour cave walls and at top edge of west
base, fillets elsewhere.

res02 melter - seismic seismic restraint interface configuration Subcontractor designed pin attachment (WTP-M-21730) welds to HSH
embedIn melter cave. 7atAhook for uplift on north end: 2.5" dia. 3"
long pins facing south and fi8ing into 3" dia. receiving holes. See
env58

env51 matter - transport guidance system - criteria for locating and guidance and location tolerances of 8anged wheels on west ra8 HMH
setting matter in facility and selsmic pins

env28 melter- transport bads and moments transferred to matter Towing lug on north side of inelter designed for 0.23 times matter HMH load Is to drag full matter with some, but
weight not all wheels seized up.
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Appendix B - Meiter Design Interface Details 24590-HLW-3PS-AE00-TP001, Rev 0
High Level Waste Mefters

Tag Component ( 2, 3) Interface Detail Interface Criteria Systeml Area Comments

(2, 3) Locators

env65 melter - transport loads and moments transferred to melter Towing lug on south side of inefler designed for 0.5 fimes matter HSH load Is to drag full matter from overpack

weight with all of the wheels seized. Must
overcome static friction of wheels on
overpack ralls. Lubrication will be applied
to overpack ra9s pdor to Insertion of spent
melter.

env19 melter - transport max acceierationldeceleration xtylz dudng 0.1 g HMH

transport (new melter only)

env27 melter - transport remote handling requirements for cave use PaR installed "shepherds hook" wHh capacity to drag melter HSH
Nnport from overpadc,

env31 melter - uansport stopldeceleration mechanism for matter proximity swltctdstop switch mounted on in-cave wall HSH

Import (into cave)

dg02 piping - cooling water slope of cooling water piping no slope required for operational purposes PCW must have the abdity to blow out dry with
air

ena10 piping - offgas nozzle thermal movement 0.076" HMP

ogs38 piping - standby offgas operating life MTTF - life of matter HSH

pnn05 plenum pressure component vreight 170 lb., about the same as a blank plug HSH

sensor
prm07 plenum pressure dimensions - envelope 26" dia, x 64" tall HSH

sensor
prmD9 plenum pressure inteimediate in-fadifty storage caiteria consumable template has storage positions for 16 consumables HSH note 5

sensor with 71n die. bases

prm02 plenum pressure operating life MTTF - life of matter HSH

sensor
pmi04 plenum pressure remote handling requirements 7 inch across flats for captive fasteners, 1-114 inch ACME thread, HSH

sensor nut retainer, standard lifting bail for 5 ton and 17 ton crane hook

enc53 plugs - lid spares operating life MTTF - life of melter HSH

htg18 startup heater component weight 1074 Ib, for 5 heaters, 2151b. each HSH

h(g14 startup heeler dimensions - envelope 16.75" dia. flange x 64.0"to top of cable enclosure HSH

h1g19 startup heater Intermediate in-fadGty storage criteria consumable bucket and template to be devised by project HSH note 5

htg02 startup heater operating life MTTF - 3 mos HSH operating life Is for heater elements. Rest
of heater should last tife of melter

htgg4 startup heater remote handling requirements 6 inch across flats for captive fasteners, 1-1t41nch ACME thread, HSH

nut retainer, standard YBing bag for 5 ton and 17 ton crane hook

htg2l thermocouple - componentweight 161b. HSH

discharge chamber

htg24 thermocouple - intermediate in-fadlity storage criteria consumable template has storage positions for 16 consumables HSH note 5
discharge chamber with 7 in die. bases

tmp29 thermocouple - operating life MTTF - 12 mos HSH
discharge chamber
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Appendix B - Melter Design Interface Details 24590-HLW-3PS-AE00-TP001, Rev 0

High Level Waste Melters

Tag Component (2, 3) Interface Detail Interface Criteria System/ Area Comments
(2,3) Locators

htg25 thermocouple - remote handling requirements use standard lifting bait for 5 ton and 17 ton crane hook HSH
discharge chamber

htg22 thermocouple - dimensions - envelope 5.25" the plug x 5819" from bottom of thermocouple to top of HSH
discharge chamber lifting bail
themiowell

imp31 thermocouple - componentweigtd 16 lb. HSH
electrode extensions

tmp32 thermocouple - dimensions - envelope 5.25" dia plug x 61.69" from bottom of thermocouple to top of HSH
electrode extensions lifting beil

tmp33 thermocouple - intermediate In-facility storage criteria consumable template has storage positions for 16 consumables HSH note 5
electrode extensions with 7 in die. bases

tmp34 thermocouple - operating life MTTF - 12 mos HSH
electrode extensions

tmp35 thermocouple - remote handling requirements horizontal Insertion HSH
electrode extensions

tmpl7 thermocouple- componentweight 161b. HSH
plenum/pool

tmp26 thermocouple - intermediate in-facility storage criteria consumable template has storage positions for 16 consumables HSH note 5
plenum/pool with 71n dia. bases

tmp37 thermocouple - operating life MTTF - 9 mos HSH
plenum/pool

1mp06 thermocouple - remote handling requirements use standard lifting bail for 5 ton and 17 ton crane hook HSH
plenum/pool

tmp19 thermocouple- componentweghl 181b. HSH

refractory
tmp27 thermocouple - intermediate In-far.iary, storage criteria consumable template has storage positions for 16 consumables HSH note 5

refractory with 7 In dia. bases

tmp07 thermocouple - operating We MTTF - greater than 12 mos HSH
refractory

tmp09 thermocouple - remote handling requiremenls use standard lifting bail for 5 ton and 17 ton crane hook HSH
refractory

tmp30 thermowell - discharge operating life MTTF - 12 mos HSH
chamber

tmp39 thermowell- componentwelght 991b. HSH
ptenum/pool

tmp15 thermowell - dimensions - envelope 13" dia flange x 94.52" long from bottom to top of fixed lifting bail HSH
plenum/pool

Imp38 thermowell- operatinglife MTTF-9mos HSH
pienum/pool

tmp18 thermowell - refractory dimensions - envelope 7.0" dia x 113.84" long HSH
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Appendix B - Melter Design Interface Details 24590-HLW-3PS-AE00-TP001, Rev 0
High Level Waste Melters

Tag Component ( 2, 3) Interface Detall
(2, 3)

Interface Criteria Systeml Area
Locators

Comments

vnt07 vent insert - discharge
chamber

operating life MTTF - 30 mos HSH

vnt06 vent line - discharge
chamber

operating life MTTF - 30 mos HSH

env42 wheels friction coefficient between melter and
facility me8er rails

0.23 HMH estimated value

env11 wheels remote handling requirements no remote adjustments required HSH

env47 wheels type/matedats Demag Model DRS315, cast iron HMH

env52 wheels wheel load capacity 48,5001b. for Demag Model DRS315. HMH

env43 wheels wheel load distribution - over all wheels Max - 26,800 lb. HMH

env44 wheels wheellocationandspaoirg outside,148"rakspan(cc),eastM1Vestside:southwheel
centedine 22.5724.5" from seismic pin respectively

HMH

env45 wheels wheel quantity 7 wheels per side, spaced approximately 20.55" center-to-center HMH

Notes
i Column Descriptions

"Tag" - Detail identifier. Not to be reused.

"Component" - Description of specific melter SSC forwhlch

the interface detail Is associated, use as a sorting column.

"Interface Detail" - Description of interface/design detail In

question. Use "Component" column for complete detail

description.

"Interface Criteda" - Interface/design data, based on

requirements in the specification.

"System/Area Locators" - developed in accordance with
project procedures, identifies Impacted discipline.
"Comments" - For providing status andfor additional clarification.

2 Write key words first, followed by secondary descdption if necessary.
3 Use these columns together to fully define interface detail.
4 N/A -notapplicable
5 Interproject interface deta8, not a subcontractor/project Interface detail.
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EXPIRES !o p5 ,

MECHANICAL

UnGS Units

M°nerDesynLire years 5 Ma1LerBace.RadCenlerbCenlerDialance bUtes t48.00

n9avimum0ussideDimensuns(LxWxH) incnes i]2xt64xt46 Mm9mumASSemWetlWeighiEmlltY pbunds 174,000

Plant Elevatlon top of 2A fl-in ^2- 11 Maximuni Assembletl Welgnlwlth Glass pounds 196,000

PROCESS... . . . . . .. . .

[gslgnGiasaProduNon M1R/D 30 Tneppelloedtocavefrommeller(IdleandfeedmoEes) ON
36max

assTaOkV°lume Rs 144 MellerCOOIIngWaterGl
GP>f 50(nominel)

GsssTankSuRarnDlmensipns(LxW) inchas 60x% MeherCeolingWater De110i(°F) t5(nominal)

Max OperaEng Glass Dep01 inNea 44

Oesign Gless Operming Temperature (max) 'F 2200

ELFCTRICHL

F'.IeGroEes, kW BO D maximum

;Itan-up Heaters, kW meumumt93 NOW

UisrhsyeChamber,kW 56maxparchember

CONTROLSANDINSTRUMENTASION

e^aee

MAJOR COMPONENTS • Materials

Meller Shell and Base A500, A36, 303L C2]6 Cao4n9 Pei^els C2]6, 3t8L

MeNerandDischaryeCMmberLids 304L,Alloy690 DischargeChamberTrougnendDen Alloy690

Electmdes A4Jy690 FilmCoolei AIIOy690

REPLNCEABLECOMPONENTS

Number DesignUle(moMhs) Number DasignLHelmen9n)

Feed Noale 2 60 Discharge Chamber Lid Assembly 2 30

Film Cooler 80 Dlscbarge Chamber VeM Line 2 80

AirI.RtLance 2 60 DlschargeChambprVent1nse0 2 60

LevelProbe 1 t2 iNSChargeChamberThurmoweA 4 60

FTenuMGlassPOOlThemmrouple 2 11 4 DischargeChamberThertnonuple 4 12

F YenumTalessPaolTnermowUl ^ 2 ^ 9 EkcVOdeThennoroupieASSembly 3 12

F:el2ctpryTnelmocpupleAary 2 12 PknumVlawCamen 1 12

Eubblars E 2 Slarl-up Hea[ers 5 3

NOTES

plob 1: Comm^ID oRnis doo+ment are Dangemos Weste Pemul zrceNng.

N°tc 2: Please rwtetnat source, sl>ecial nutlear and byptpdurf mabnels, as defined in Ihe Atomic Enargy Act of 1954 (AEA).

are regulateE at Ne U-S. Depanment of Energy ( DDE) fedilies exrJUSlvely Cy ODE aUing Gvrsoantto i5 AEA sulhorily. DOE

as5e115, Nat purzU9mto Ihe AEA. II ha5 mle Bfld extlUSiVe re::pan5ibililyand eulhontyto regulMe Smlrce, spetial nYde3r, and

typbdudmatenalsatDOE-owneCnutleariaaliues.mbrtwiloncontsinedneremonradipnucfitloaiapmvidedfdrGiocefs

descdpti°n purposei anty.

tmmek.cdur

^eN1 '^ ° Issue]e^rPemtlni^puse^B .

Dae Rev Roasa nfarRev'sa I Pmparetl 1 CneekeE

.

Approved

;SSUED By ! J
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24590-HLW-NID-HMP-P0001
Rev. 0

PLANT ITEM MATERIAL SELECTION DATA SHEET

HMP-MLTR-00001 & 2 (HLW)
HLW Melter 1 & 2 Gas Barrier and Cooling Panels

1St10ED By• . Design Temperature (°F) (gas barrier/cooling panels): 411/366

. Design Pressure (gas barrier/cooling panels): -100" wc/150 psig ^p^^p PD^

Contents of this documents are Dangerous Waste Permit affecting

Operating conditions are as stated on sheet 4

Materials Considered:

Material
(UNS No.)

Acceptable
Material

Unacceptable
Material

Carbon Steel X

304L(530403) X
316L(S31603) X"
6%Mo(N08367/N08926) X
Alloy 276 (Id10276) X
Alloy 22 (NW22) X
Alloy 690 (N06690) X
Ti-2 (R50400) X

Recommended Material: Containment: Alloy 690 and Alloy 276
Cooling panels within the gas barrier: Alloy 276

*316L is suitable for cooling panels located outside of the gas barrier only

Recommended Corrosion Allowance: 0.00 inch

Process & Operations Limitations:
. None

Please note that source, special nuclear and byproduct materials, as

defined in the Atomic Energy Act of 1954 (AEA), are regulated at

the U.S. Department of Energy (DOE) facilities exclusively by DOE

acting pursuant to its AEA authority. DOE asserts, that pursuant to

the AEA, it has sole and exclusive responsibility and authority to

regulate source, special nuclear, and byproduct materials at DOE-

owned nuclear facilities. Infomation contained herein on

radionuclides is provided for process description putposes only.

L'.

y `^
39250

^c^vA1,F^

This bound document contains a total of 4 sheets.

O 0^yg^j Issue for Permitting Use

REV DATE REASON FOR REVISION P WARER CHECKER APPROVER

Sheet I of5



24590-HI.W-NID-HMP-POO01
Rev. 0

PLANT ITEM MATERIAL SELECTION DATA SHEET

Corrosion Considerations:
The HLW melter is "enr,a,.sulated" in a mostly Hatel1oy® C-276 outer shell with a lid of Inconel° 690, though some air in-leakage is

permitted. Within the outer shell are cooling pads constructed of Nastelloy® C-276 (24590-101-TSA-W000-0010-415-01). There is no

stainless steel or carbon steel within the gas barrier.

The operating temperatures for HLW components range from approximately 130 OF to 135 OF at the cooling pads to about 411 OF at the lid.

The gas compositions for the HOP system are used as a conservative lfmit. Because the offgas from The melter contains about 27% water,

condensation is feasible at these temperatures. The presence of NOx and SOx is expected to result in a condensate at the cooling panels

with a pH 51.5; some chloride will be present along with fluoride.

a General Corrosion

At the lid temperature of 411 °F, the corrosion is expected to be less than that of the offgas line which is Inwneto 690 and operates at about

1200 OF.

At the cooling panels, the lower temperature and the relatively high chromium content of the alloys is expected to keep the general

corrosion rate much less than I mpy.

Conclusion:
No significant cortosion is expected. Therefore, no massive loss of containment is expected.

b Pitting Corrosion
At the relatively low pH, estimated at approximately 1.5 in the condensed solution, the halide concentration, which is low in the gas phase,

is expected to be relatively low. Nevertheless, there is some concern about the pitting of Inconel® 690 which has no molybdenum; the

pitting rate is expected to be small (Special Metals 2002). The Hastello}m C-276 is expected to be immune from pitting at these

temperatures and conditions (Haynes Int'l 1987).

Conclusion:
There is some conccm about the pitting of the Inconel' 690. There are no data available to give rates but it is expected that the liner will

not have significant penetration in the five years of melter life.

c End Grain Corrosion
Acid concentrations are not sufficiently high to be a concern.

Conclusion:
Not a concern.

d Stress Corrosion Cracldng

The high nickel content of the alloys is expected to minimize the probability of cracking.

Conclusion:
Not a significant concem.

e Crevice Corrosion

The concerns are similar to those noted in the pitting section. The main concem is whether there are crevices where condensate can collect.

Conclusion:
Same as the pitting conclusions.

f Corrosion at Welds
Corrosion at welds is not considered a problem in the proposed environment

Conclusion:
Weld corrosion is not considered a problem under that anticipated operating conditions.

g Microbiologically Induced Corrosion (MIC)
Not a concem for the conditions and materials.

Conclusion:
Not a concern.

h FatigudCorrosion Fatigue
Thermal cycles should not be more than a few per day. Therefore, corrosion fatigue is not a concern.

Conclusions
Not a concern.

HMP-MLTR-00001 & 2: Sheet:2 of 5



24590-HLW-NID-HMP-P0001
Rev. 0

PLANT ITEM MATERIAI. SELECTION DATA SHEET

I Vapor Phase Corrosion
Not a cuncem, as noted in the general corrosion section.

ConJusion:
Not a concern.

j Erosion
There is no fluid flow.

Conclusion:
Not a concern.

k Galling of Moving Surfaces

No moving surfaces are expected.

Conclusion:
Galling is not a concern.

I FreKing/Wear
No contacting surfaces expected.

Conclusion:
No frettingconcem.

m Galvanic Corrosion
There is not a significant potential difference between thealloys.

Conclusion:
Not a concern

n Cavitation
There is no fluid flow.

Conclusion:
Not a concern.

o Creep
The tetryxtatures are too low to have an effect.

Conclusion:
Not a concern.

P Inadvertent Addition of Nitric Acid

There is no practical rtttMhod of adding nitric acid.

Conclusion:
Not a concern.

HMP-MLTR-00001 & 2: Sheet:3 of 5



24590-Hn,W-N1D-HMP-r0001
Rev. 0

PLANT ITEM MATERIAL SELECTION DATA SHEET
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24590-HLW-NlD-HMP-P0001
Rev. 0

PLANT ITEM MATERIAL SELECTION DATA SHEET

OPERATING CONDITIONS

Materiais Selection Data

Component(NmnelID) HRO-MLTR-00001&2 (note 1)

System HMP (HLW MelterPlucess System)

Chemicals Unit Normal Conditions Maximum Flow Conditions

Oxygen % 15 14.9

Chlorine pp trace trace

Fluorine mv trace trace

NO, ppmv 1230 6650

Sulfur Dioxide (S 02) ppmv 11 9

Ammonia (NH3) ppmv 181 436

Carbon Monoxide (CO v 80 156

Carbon Dioxide % 0.7 1.3

articalate ppmv 410 361

drochioric Acid (HCI ppmv 3.5 26

drofluoric Acid mv 30 294

Water (H2O) % 27.7 27.2

Pressure mbar 972 971

em erature ote 2 °F

Note 1: no compositions for the HOP system we used as a conservative limit.

Note 2: Cooling panel temperatures are expected to be the maximum average

cooling watertemperature. Operating temperature range for HLW panels is 130F to 135F.

HLW maximum gas barrier temperafure is 411 °F ut the lid (CCN120764).

HMP-MLTR-00001 & 2: Sbeet:5 of 5
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CCN 137505
Permit Design Package No. HLW-019, Rev. 0

Miscellaneous Treatment Unit Subsystem Equipment For HLW Facility HMP System"
Table of Contents

For Incorporation into the Permit
En ineerin Document Title Document Number Revision Permit Condition Included Remarks

IQRPE Independent Assessment Reports CCN# 139505 0 III.10.J.5.d.i Y

Piping and Instrumentation Diagrams:

24590-HLW-M6-HMP-P0001 1 III.10.J.5.d.ii N Included in HLW-018, Rev. 0
24590-HLW-M6-HMP-P0002 1 N
24590-HLW-M6-HMP-P0003 0 N
24590-HLW-M6-HMP-P0004 0 N
24590-HLW-M6-HMP-P0006 I N
24590-HLW-M6-HMP-P0007 I N
24590-HLW-M6-HMP-P0008 1 N
24590-HLW-M6-HMP-P0013 1 N

24590-HLW-M6-HMP-P0014 0 N

24590-HLW-M6-HMP-P20001 I N

24590-HLW-M6-HMP-P20002 I N

24590-HLW-M6-HMP-P20003 0 N
24590-HLW-M6-HMP-P20004 0 N
24590-HLW-M6-HMP-P20006 1 N
24590-HLW-M6-HMP-P20007 I N
24590-HLW-M6-HMP-P20008 I N
24590-HLW-M6-HMP-P20013 1 N

24590-HLW-M6-HMP-P20014 0 N
Process FIowDiagrams:

24590-HLW-M5-V 17T-P0002 1 I1I.10.J.5.d.ii N Included in HLW-018, Rev. 0

24590-HLW-M5-V 17T-P20002 1 N
Engineering Specifications For:

High Level Waste Melters 24590-HLW-3PS-AE00-TP00I 0 N Included in HLW-018, Rev. 0

Positive Material Identification (PMI) 24590-WTP-3P8-G000-TP002 4 III.10.J.5.d.ii N Included in Attachment 51,
Appendix 7.7.

Ancillary Equipment Pipe Support Design 24590-WTP-PER-PS-02-001 4 IIL 10.J.5.d.ii

III.I0.J.5.d.iii

N Included in Attachment 51,

Appendix 7.5.

Underground Pipe Protection N/A - III.10.J.5.d.iv N Not applicable. No external metal
components in contact with soil or

water in this s stem.
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CCN 137505
Permit Design Package No. HLW-019, Rev. 0

Miscellaneous Treatment Unit Subsystem Equipment For HLW Facility HMP System"
Table of Contents

En ineerin Document Title Document Number Revision Permit Condition Included Remarks

Piping Material Class Description 24590-WTP-PER-PL-02-001 6 III.10.J.5.d.v N Included in Attachment 51,

Appendix 7.2.

Materials for Ancillary Equipment 24590-WTP-PER-M-02-002 1 IIL 10.J.5.d.v N Included in Attachment 51,

Appendix 7.9.

System Logic Description for High-Level 24590-HLW-PER-J-04-0004 0 III.10.J.5.d.vii Y

Waste Facility Melter Process (HMP) System
Installation of Tank Systems and 24590-WTP-PER-CON-02-001 5 1II.10.J.5.d.x N Included in Attachment 51,

Miscellaneous Treatment Subsystems III.10.J.5.d.ix Appendix 7.12.

For Incorporation into the Administrative Record
En ineerin Document Ti tle Document Number Revision Permit Condition Included Remarks

System Description for HLW Melter Process

System (HMP)
24590-HLW-3YD-HMP-00001 2 rII.10.J.5.d.viii N Included in HLW-018, Rev. 0

WTP Material and Energy Balance (2+2) for 24590-WTP-RPT-PT-02-005 2 III.10.J.5.d.xi N Included in DOE letter 04-ED-043

Ecology Model Run Results 24590-WTP-MDD-PR-01-003 6 dated 4/23/2004.

24590-WTP-MRR-PO-03-058 1

Prevention of Hydrogen Accumulation in
Tank Systems and Miscellaneous Treatment
Unit Systems

24590-WTP-PER-PR-03-001 I I1I.10.J.5.d.xii N Included in DOE letter 03-ED- 130
on 8/22/2003.
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AREVOr

AREVA-06-044

Dear Ms. Weldon:

CCN: ii3`1505
Ms. Anne Weldon
Subcontracts
Bechtel National, inc.
2435 Stevens Center Place
Richiand, Washington 99352

May 9, 2006

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC4-HXYG-00211-
STRUCTURAL INTEGRITY ASSESSMENT OF HIGH LEVEL WASTE (HLW) MELTER
PROCESS SYSTEM (HMP) MISCELLANEOUS TREATMENT UNITS (MTUs)
SUBSYSTEM EQUIPMENT ANCILLARY EQUIPMENT (COGEMA-IA.082, REV. 1)

The integrity assessment of the subject ancillary equipment has been completed per the
contract requirements and is enclosed for your use. The assessment found that the design
is sufficient to ensure that the ancillary equipment are adequately designed and have
sufficient structural strength, compatibility with the waste(s) to be processed/stored/treated,
and corrosion protection to ensure that they will not collapse, rupture, or fail.

If you have any questions, please contact Tarlok Hundai at (509) 373-4438, or via facsimile
at (509) 372-0504.

Sincerely,

A4)
M. D. Rickenbach, Director

Engineering & Services
AREVA NC inc.

Richiand
fim

Enclosure

cc: D. C. Ptiuger M.1.1104 w/ endosure(2)

COGEMA, INC.
^426 Sbw,s Caner Plees. S-cend Flacr, PoaNvq. Nhrhlnpton YG934 - P O. 6ex 940, PoWend, WeMMqOOn CG352
Tal.: 6GG ]fZ 8=6 - Fm,. S06 3t3 31 " • www.,rtinaart, . . . .



COGEMA-fA-082, Rev.1

STRUCTURAL INTEGRITY ASSESSMENT
OF

THE HIGH LEVEL WASTE (HLW) MELTER PROCESS SYSTEM (HMP)
MISCELLANEOUS TREATMENT UNITS (MTUs) SUBSYSTEM EQUIPMENT

ANCILLARY EQUIPMENT

Please note that source, special nuclear and byproduct materials, as
defined In the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEJ1 authority. DOE asserts, that pursuant to the
AEA, It has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear faciiities. Information contained herein on radionuclides is
provided for process description purposes only.



COGEMA-IA-082, Rev. I

IQRPE REVIEW
OF

THE HIGH LEVEL WASTE (HLW) MELTER PROCESS SYSTEM (HMP)
MISCELLANEOUS TREATMENT UNITS (MTUs) SUBSYSTEM EQUIPMENT

ANCILLARY EQUIPMENT

'I, Tariok Hundal have reviewed, and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the High
Level Waste (HLW) Melter Process System (HMP) Miscellaneous Treatment Units
(MTUs) Subsystem Equipment Ancillary Equipment as required by the Washington
Administrative Code, Dangerous Waste Regulations, Section WAC-173-303-640(3)
(a) through (g) applicable components.'

'i certify under penalty of law that I have personally examined and am familiar with
the information submitted in this document and all attachments and that, based on
my inquiry of those individuals immediately responsible for obtaining the Information,
I believe that the Information is true, accurate, and complete. I am aware that there
are significant penalties for submitting false information, including the possibility of
fine and imprisonment.'

The documentation reviewed indicates that the design fully satisfies the
requirements of the WAC.

The attached review Is nine (9) pages numbered one (1) through nine (9).

Signature

5^p^
Date



High Level Waste (ffi.W) Melter Process System (HMP) COGEMA-IA-082, Rev. 1

Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

This Integrity Assessment addresses the MTUs ancillary equipment associated with the HLW Melter Process System

m Scope of this (FIIv1P) two Melters (I-IIvIP-MLTR-00001 and -00002) located in Rooms H-0117 and H-0106, respectively, at

^ Integrity Elevation 3'-0" of the HLW facility. The MTUs ancillary equipment associated with these two Melters are shown on

Assessment the P&ID drawings 24590-B1W-M6-HMP-P0001, -P0002, -P0003, -P0004,-P0006, -P0007, -P0008, -P0013,
-P0014,-P20001,-P20002,-P20003,-P20004,-P20006,-P20007,-P20008,-P20013,and-P20014.

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of

Sammary of Infocmation" were reviewed and found to futnish adequate design requirements and controls to ensure that the design

Assessment fully satisfies the requirements ofWashington Administrative Code, WAC-173-303-&10, Dangerous Waste

Regulations for Tank Systems.

5/9/06 Page 1 of 9



High Level Waste (ffi,W) Melter Process System (H11ZP) .
Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

COOF.MA-IA-082, Rev. I

Dnwinge:
24590-HLW-PI-POIT-00001, Rev. 6, HLW Vitrification Build'mg Oenaal Arrangement (Pemiit) Plan as Bl.(-)21'-0";
24590-HLW-PI-POIT-00o02, Rev. 5, HLW Vittiflcation Butidtag Qeneral Atnagmseat (Petmit) Plen at Bl. 0'- 0";
24590-HLW-PI-POIT-00005, Rev.4, HLW ViMficetion Bui(ding Oenaai Amngetnent (Permit) Plsn at Bl. 5[t'- 0";
24590-HLW-PI-POIT-000o9, Rev. 10, HLW Vittification Building Oenenl Amngement (Pemdt) Sections D-D, B-13 & F-F;
24590-HLW-Pl-PO1T-00010, Rev. 10, HLW Vihification Building General Atnngament (Permit) Section O-0 & II-H;
24590-HI.W-M6-HMP-P0001, Rev. 1, P&ID -ID.W Melter 1 System Fad and Agitetion;
24590-HLW-M6-HMP-P0002, Rev. 1, PddD-1ff.W Melta I System Film Cooler and Olfgas Connection;
24590-HLW-M6-HM!'-P0003, Rev. 0, P&ID -Melter Process System HLWMelta I Cooling Syetem;
24590-JQ.W-M6-HMP-P0004, Rev. 0, P&II)-HLW Melta 1 Blectrade Air Cooling and Joule Heating;
24590-HLW-M6-Hlv1P-P0006, Rev. 1, P&II) -HLW Melter 1 SyetemBaet Discharge Heetas and AitliR;
24590-HI.W-M6-RMII'-P0007, Rev. l, P&ID-JH.W Melta I System West Discharge Heaters and Air1l8;
24590-HLW-M6-HMP-P0008, Rev. t, P&)D-IB.W Melta Process System Melta I Oes Pour & Monitoring Insttumenmtion;
24590-HLK=M6-HMP-P0013, Rev. 1, P&ID-JB.W Melta 18yetam Preamae, Density and Level Detection;
24590-IJLW-M6-IBv1P-P0014, Rev. 0, P&ID -Melter Process System HI.W Melter I Cooling System;
24590-11LW-M6-HMP-P20001, Rev. 1, PBID-HLW Melta 2 System Feed and Agitation;
24590-HLW-M6-HIdP-P20002, Rev. i, PAID -IB.W Melta 2 System Film Cooler and Offgas Connection;
24590-HLW-M6-HtrB'-P20003, Rev. 0, P&ID -Melta Process System HLW Melta 2 Cooling System;
24590-HLW-M6-fIIrfP-P201x14, Rev.0, P.@ID -HI.W Melta 2 Blechnde Air Cooling and Joule Heating;

Drawings and 24590-HLW-M6-HMP-P20006, Rev. 1, P&ID-HLW Melter 2 System Best Diecherge Heetas and Airlift;

"
System 24590-HLW-M6-HMP-P20007, Rev. 1, PBcID-HLW Melta 2 System Weat Discharge Heaters and AirtiR,
Description 24590-11LW-M6-IID4P-P20008, Rev. 1, P&ID-HLW Melta Pcoacss System Melta 2 Gas Pour & Monitoring Instrumentation;

24590-HLW-M6-HMP-P200i3, Rev. 1, P&.ID-HLW Melta 2 System Presvure, Dansity end Level Detection;
24590-JB.W-M6-HMP-P20014, Rev. 0, P&1D-MeltaProcese System HLW Melter 2 Cooling System;
24590-HLW-M5-V17T-P0002, Rev. 1, Process Flow Diagram HLW Vitrification Melter 1(Syetems HMP and HOP);
24590-HLW-MS-V ITT-P20002, Rev. I, Process FlowDiagram HLW Vitrification Melter2 (Systeme HMP and HOP).
24590-HLW-P3-JIMP-OL02011001, Rev. 0, HLW Vitrification Isometric (Line No. HMP-OI.-0201I-S11B-0.5);
24590-HLW-P3-HMP-0L02011002, Rev. 0, HLW Vitrification Isometric (ISne No. 10P-GL-0201I-SI111-0.5);
24590-HLW-P3-HMP-0IA2011003, Rev. 0,HLW VittiHceflonIsotaettie (LineNo.IIMP-OL-02011-SIOA-0.5);
24590-fA.W-P3-HNII'-QA02041001, Rev. 0, HLW Vitrification Isometric (Line No. HMP-t3A-02041SI 1B-0S);
24590-HLW-P3-HMP-OA02041002, Rev. 0, HLW Vittifioetion Ieomettic (Line No. HMP-QA-02041-311B-0.5);
24590-Ji1.W-P3-IBvfP-0A02041003, Rev. 0, HLW Vitrification Isometric (Line No. IiMp-OA-02041-SIOA-0.5);
24590-JB.W-P3-MB'dJA02050001, Rev. 0, HLW VitriHution Isomtric (LinoNo. HMPdIA-02050-SI113-0.5).
24590-HLW-HMP-H30500, Rev. 0, Pipe Support Drawing;
24590-111,W-HMP-H30501, Rev. 0, Pipe Support Drawing;
24590-HLW-HMP-H30502, Rev. 0, Pipe Support Dcawing;
24590-11LW-1UlP-100503, Rev. 0, Pipe Support Drawing;
24590-HLW-HMP-H30504, Rev. 0, Pipe Support Drawing.

System Description:

24590-HLW-3YD-HMP-00001, Rev. 1, System Description for HLW Melta Process System (HMP).

519106 Page 2 of 9



B:igh Level Waste (HLW) Melter Process System (H1VIP) COGEMA-dA-082, Rev. 1

Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

Information Assessed Source of Information Assessment

Drawings and System Description listed above under The Pipe Stress Design Criteria identifies ASME B31.3 as the

References; design code for piping systems ofthe WTP. The Piocess
SystemDescription document states that the HIvtP system does

Ancillary equipment design 24590-WTP-DC-PS-01-001, Rev. 4, Pipe Stress not have any important to safety fimction. Drawings show that

standards are appropriate Design Criteria including "Pipe Stress Criteria" and the ancillary equipment is of QL-1, QL-2 or commercial quality

and adequate for the "Span Method Criteria;" grade and is Seismic Category S(}I, SC-II, SC-III, or SC-IV.

eqoipment's intended use. ASME B31.3 Code. Process Piping, 1996 Edition, Determination ofQuality Levels document and Pipe Stress
American Society ofMechanical Engineers; Design Criteria doeumentprovide detailed discussion of quality
24590-WTP-3DP-G04T-00905, Rev. 7, grades and seismic categories, respectively. The codes and

Determination ofQuality Levels, standards used are acceptable and adequate for the design of the
ancillary piping for the intended service.

Drawings and listed above under References;^

A 24590-WTP-DGPS-01-001, Rev. 4, Pipe Stress
"

The ancillary equipment is built to design standards. The Pipe
Stress Design Criteria specifies that piping is to be designed in

andDesign Criteria including "Pipe Stress Criteria
accordance with ASME B31.3 Code. The review of the sample

If the ancillary equipment
"Span Method Criteria";

Prooeas Piping 1996 EditionAShffl B31•3 Code
isometric and pipe support drawings listed in the Referenoes,

to be used is not built to a
,, ,

American Society of Mechanical Engineers;
Pipe Support Calculation, and of the design process and controls

design stendard, the design
calculations demonstrate

24590-HLW-PIiC-HMP-00100, Rev. D, RPP-WTP
described inIsometrie Drawings and Associated Calculations,
and Engineering Calculations documents provides adequate

sound onginxring
e Support Calculation for HMP System (non-Pipe

analyzed pipmg)'
that HMP ancillary equipment are properly designed,

principles of construction.
24590-WTP-3DP-G04T-00906 Rev. 4 isometric

installed, and verified to meet the requirements of the applicable
, ,

Drawings and Associated Calculations;
design criteria established for the project no review of the

24590-WTP-3DP-<304B-0003?, Rev. 10,
aforomentioned documents demonstrates that sound design
engineering principles are used for the design and const[uction.

Eagineeriry, Caiculationa.
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High Level Waste (HLW) Melter Process System (ffi!II') COGEMA-IA-082, Rev. I

Miscellaneous Treatment Units (Mills) Subsystem Equipment Ancillary Equipment

information Assessed Source of Information Assessment

The Pipe Stress Design Criteria requires the use of the ASME
Ancillary equipment has 24590-WTP-DC-PSA1-001, Rev. 4, Pipe Stress B313 Code for process piping design. ASME B31.3 requires
adequate strength at the Design Criteria iecluding "Pipe Stress Criteria" and explicit consideration of operating pressure, operating
end of its design life to •^Span Method Criteria;" temperature, thermal expansionkontraction, settlement,
withstand the operating ASMH Boiler and Pressure Vessel Code, Section IIi, vibration, and corrosion allowance in the design ofpiping. For
pressure' opera6ng Division 1, Rnles for Construction ofNuclear Power the seismic design ofSeismic Category (SC-UIIQll7IV) ancillary
temperature, thermal Plant Componentv, American Society ofMechanical equipment applicable ASME SectionIIi, Subsection NC and
expansion, and seismic

i ^eTB^ 1995; Appendix F and AppendixN, or Uniform Building Code (UBC)
loads. Pquipment s

ASME B31.3 Code, Process Piping, 1996 Edition, are used to supplement the requirements ofASMH B31.3.
protected against physical

American Society ofMechanical Engineers; Details of the seismic design methods are discussed in the Pipe
damage and ezcessive
stress due to setNement

Uniform Building Code (UBC), 1997; Stress Design Criteria dociament. now are appropriate and
, 24590-WTP-PER-M-02-002, Rev. 1, Materials for adequate codes and standards to asnuethat the ancillary

vibration, expansion or Ancillary ^^^t equipment has adequate strength at the end of its design life to
contraction. withstand all anticipated loads.
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High Level Waste (ffi.W) Melter Process System (ffiViP) COGEMA-7A-082, Rev. 1

Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

Tnfortnation Assessed Source of Information Assessment

Drawings listed above under References; The Pipe Support Design Criteria document considers all
loadings identified in ASME B31.3 and utilizes ASME B&PV

24590-WTP-DC-PS-01-002, Rev. 3, Pipe Support Code, Section III, Division 1, Subsection NF and Appendix F or

Design CtiOeria; UBC, to supplement the requirements ofASMB B31.3 for
seismic design of Seismic Category (SC-UBIIIlIV) pipe

ASME B31.3 Code, Process Piping, 1996 Edition, supports. Bounding load cases are passed to the pipe support

American Society ofMechanica! Bogineera; designers from the results of the ancillary equipment piping
ASME Boiler and Pressure Vessel Code, Section III, stress analyses. Details of the seismic design methodology are
Division 1, Rules for Construction ofNuclear Power discussed in the Pipe Support Design Criteria docutnent
Plant Components, American Society ofMechanical Examples of typical ancillary equipment supports are shown in

Engineets,1995; the Ancillary Equipment Pipe Support Design document

Uniform Building Code (UBC), 1997; Analysis is by manual calculation or approved computer
Ancillary equipment
supports an adequately

24590-WTP-PERPS-02-001, Rev. 4, Ancillary progiams that have been verified and validated. Theae are

designed Equipment Pipe Support Deatgn' appropriate codesand standards for design of ancillary
. 7A590-WTP-PIrPS-01-001, Rev. 1, Vetification and equipmentsuppotis for the lti!dP system. Ancillary equipment

Validation Test Plan fotBechtel's MEt50 Pipe supports are to be designed to allow a minimum of heat to be
e Support Family ofPmgrams (PCFAPPS); transfened to the building structures. The temperature of the

24590-FII.W-PHCG1IIvtP-00100, Rev. D, RPP-WTP building structures is not to exceed 150°F for concrete and
Pipe Support Calculation for lIIv4' System (non- 200"F for steeL The review of the sample isometric drawings,

analyzed piping); pipe support drawings, Pipe Support Calculations, and that of
24590-WTP-3DP-004T-00906, Rev. 4, Isometric the design process and controls described in Isometric Drawings
Drawings and Associated Calculations; and Associated Calcutations, and Engineering Calculation
24590-WTP-3DP-G04B-00037, Rev. 10, documents provides sttfficient assurance that FEvIP ancillary
Engineering Calculations. equipment supports are adequately designed, installed, and

verified to meet the requirements ofthe applicable design
criteria established for the project.
The Structural Design Criteria requires that all outdoor
equipment structural foundations shall extend into the

Drawings listed above under References; surrounding soilbelow the 30" frost line to preclude frost heave.
The systemwillwithstand The IIIrIP ancillary equipment system considered in this
the effects of frost heave. 24590-WTP-DC-ST-01-001, Rev. 11, Sbuctaral assessment is located inside the III,W facility. The ALW

Design (.titeria. facility structural foundations are well below the grade
elevation, therefore, the FIIWP system is not subjected to any
frost heave effects.
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Higb Level Waste (HLR') Melter Process System (ffit7p) COGEMA-IA-082, Rev. I
Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

Information Assessed Soarce of Information Assessment
24590-WTP-DC-PS-01-001, Rev. 4, Pipe Stress
Design Criteria including "Pipe Stress Criteria" and
°Span Method Criteria;"

The Pipe' Stress Design Criteria specifies the ASME B31.3

ASME B31.3 Code, Procesa Piping, 1996 Bdition, Process Piping design code for the piping syatems. Welding is

Seams and connections are American Society of Mechanical Eog'uteera;
to be paf°m>sd in accordance with the requirements ofASME

adequately designed. ASME B16.5, Piping Flanges andFlanged Fi
^,

B31.3 and the ASME B&PV Code, Section Dt. ASMB B16.5 is

t American Society ofMechanical Engineere;
specified for flange designs. These are appropriate codes and

ASME Boiler and Pressure Vesset Code (B&PV},
atandarde for design and fabrication of the HMP System

Section DC, Welding and Brazing Qualifications,
ancillary equipmeut.

AmericanSocie ofMecSanical Engineers.
The Prevention of Hydrogen Accumulation in WTP Tank

SystemDesaription listed above under References; Systeme and Miscellaneous Treatment Unit System and System

Characteristics of the waste Description documents indicate that flammable or explosive
to be stored or treated have 24590.WTY-pEApR-03-001, Rev. 1 , Prevention of concentrations ofhydrogen are not expected in the HLW facility

^ been identified (ignitable, Hydrogen Accumulation in WTP Tank Systems and ^^a^^y equipment. Similarly, the Toxic Vapors and
. reactive, toxic, specific Miscellaneoas Treatment Unit Systetns; Emissions from WTP Tank Systems and Miscellaneous^

gravity, vapor pressure, 24590-WTP-PBItPR-03-002, Rev. 2, Toxic Vapors ^^Unit Systems document provides a summary ofthe
flaeh point, tempetature) and Emissions fromWLP Tank Systems and HLW facili tnent design festotes that ovidety ancillary ^p ^

MiscetlaneousTreatmentUnitSystems. for confinement and treatment of chronically toxic vapors and
emissions during abnormalrin8 operations, operations, and
d' and after a Design Basis seismic event.

Ancillar e ui ment isa y q p The Materials for Ancillary Equipment document specifies that
designed to handle the ancillary equipment materials that contact the waste are to bewastes with the
characteristics defined 24590-WTP-PER-M-02-002, Rev. 1, Materials for equal ^^ better than those of the upstream source vessels.

above and any treatment Ancillary Equipment Selection ofproper material for the HMP piping and equipment
ensures that the ancillary equipment is appropriately designed to

magenta• handle the waste.
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High I,evel Waste (HLR') Melter Process System (H11IP) CQGEMA-7A-082, Rev. 1

Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

Information Assessed Source of Information - Assessment

The pH range of the waste,
waste temperature and the The Basis ofDesign document identifies a service design life of
corrosion behavior of the 40 years for the ancillary eqeipment. Detailed materials
stme4ual materials are selection (corrosion) evaloations are conducted for each vessel
adequately addressed 24590-WTP-DB-EN(3-01-001, Rev. IF, Basis of in the ffiW facility during prooeas design to assure a 40-year
Ancillary e.quipment Design; service life. The Materials for Ancillary Equipment document

^ material and protective 24590-WTP-PBR-M-02-002, Rev. t, Materials for requires that the material selection and coaosion/erosion
coatings ensure the Ancillary F.quiPmenh allowances for ancillary equipment in contact with the waste

a ancillaxY equipment 24590-YJ1P-3PS-NN00-T0001, Rev. 1, Engineering will be equal to or better than the material and corrosion
SC structure is adequately Specification for Thermal Insulation for Mechanical allowance ofthe waste source vessel. The Thermal Insulation

protected from the S^u^i specification requires that all insulating materials used on the
corrosive effects ofthe

ASTM Annual Book ofASTM Standards, American outside of ancillary equipment be pre-approved for use on
waste stream and extemal

Society ofTesting and Materials. austenitic stainless steel in accordance with applicable ASTM
environments. The standards and tests to preclude external corrosion of ancillary

is sufficient toprotection equipment. Therefore, the ancillary equipment will provide the
ensore the equipment will expected design service life.
not leak or fail for the
design lifeofthes tem.

ASME B31.3 is the design code for the WTP piping.
System Description listed above under References;

Consideration of cormaion, including corrosion allowance, is a

ASME B31.3 Code, Process Piping, 1996 Bdition,
mandatory requirement ofASMB B31.3 and is appropriately

supplemented in the Pipe Sh+esa Design Criteria docoment. A
$ American Society ofMechanical Engineers; reqaited service life of40 yean is identified in the Basis of

24590-WTP-DGPS-01-001, Rev. 4, Pipe Stress
"

Design for ancillary equipment Detailed materials selection
Corrosion allowanee is

r thf i t d dd t
andDesign Criteria including "Pipe Stress GYiteria

an Method Criteria"S "
(corrosion) evaluations are conducted for each vessel in the

o e n en eequa ea p ; W facility during process design to ensure a 40-year serviceBL
o service life of the ancillary 24590.WTP-DB-BN6-01-001, Rev. IF, Basis of life. The Matetiala for Ancillary Equipment document requires

equipment Design that downstream ancitlaryequipmeat is to be constructed of
24590-WTP-PHR-M-02-002, Rev. i, Materials for equal or better materials, and with the same corrosion allowanceU ^cil^^

Equipment; as the source vessel. CotrosionlHrosion allowances are listed
24590-WTP-PBR-PIr02-001, Rev. 6, Piping for the ancillary equipment (each piping class and associated
Material Class Dcscription' valves, fittings, etc.) in the Piping Material Class Description

doaument.
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H1gh Level Waste (HI.W) Melter Process System (H11iP) COGEMA-IA-082, Rev, 1

Miscellaneous 17reatment Units (MTUs) Subsystem Equipment Ancillary Equipment

Information Assessed Source of Information Assessment
The Pipe Stress Design Criteria document specifies ASME

Pressure controls (vents 24590-WTP-DGPS-01-001, Rev. 4, Pipe Stress B31.3 as the design code for the WTP piping. ASME B31.3
and relief valves) are Design Criteria including "Pipe Stress Criteria" and requires provision be made to safely contain or relieve any

designed toadequately Span Method Criteria;" pressure to which the piping may be subjected. ASME B31.3
ansuro pressure relief if ASME B31.3 Code, Process Piping, 1996 Edition, piping not protected by a pressure relieving device, or that can
nonnal operating preasutes

American Society ofMechanical Engineees, be isolated from a pressure reliving device must be designed for
in the vessels are exceeded. atleastthehi t pressure t developed.

The expected flow paths for the ancillary equipment are
identified on the P&ID drawings. The Pipe Stress Design
Criteria speci&A the ASNE B31.3 code for pipiog deaigu. This

Drawings listed above underReferences; code roquges piping to be designed to the highestpressure that
can be developed in a piping system assuring that ma dmum

24590-WTP-DGPS-01-001, Rev. 4, Pipe Stress
"'

oPeraang stresees remain within code allowables. Piping
Design Criteria including Tipe Stcesa Criteria and material classes am shown on the P&ID drawings, embedded in

V
"Span Method Criteria;" the item numbers for each ancillary eqaipment componenk
ASME B31.3 Code, Process Piping, 1996 Edition,

Each ancillary equipment is designed for the highest anticipated
o American Society ofMechanical Engineers;

t`^ratum and pressure values which are also within the

Maximum flows and any
24590-WTP-3PS-P000-T0001, Rev. 5, Engineering
Specificatioa for Piping Matetial Classes Genetal

bounding maximum design tempcratvie and pressure values

unusual opecating stresses
Description and Su®ary;

listed fbr each piping material class in the Piping Material Class
are identified 74590-W1T-PBR-P1.02-001, Rev. 6, Piping

General Description document. ASME 831.3 and the
associated standards are appropriate and adequate for the design

Material Class Description; of the ancillary equipment Furthermore, the fabrication or
24590-W1P-3DP.(i04T-00906, Rev. 4,lsomehIc

isometric dtawin^ released for construction by Bechtel
Drawings and Associated Calculadona;

National, Inc. (BNI), and the designprocese and controls
24590•WTP-3DP-G04B-00037, Rev. 10, descnbed'nt the lsometdc Drawings and Associated
Engineering Calculations.

Calculations, and Hngineecing Calculations documents provides
adequate assurance that subject ancillary equipment are properly
designed, installed, and verified to meet the requirements
identified in the applicable design criteria established for the
project.
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High Level Waste (ffi.W) Melter Process System (H11T) COGrEMA-IA-OS2, Rev. I

Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

Information Assessed Source of Information Assessment

Ancillary equipment is
designed with secondary
containment that is The aneiUary equipment considered in this assessment is located

constructed of tnateiiak in C5/R5 areas (Room H-0117 and H-0106) within the HLW

compatible withthe waste
and of sufficient strength to

Drawings listed above tmder Referonces;
building. These HLW rooms are secondary containment
concrete sttuctutea rovided with stainless steel llner plates andPe

U
i^

prevent failare
(pressuregwdients, waete, climatic

^590-HLW-PI^IL-M-02-001, Rev. 3, HLW Facility
suaps (HSH-SUMP-00003/7), as shown on the general

drawings and in Snmp Data documeat, which arearrangement
^ eonditions, daity Sump Data. outside The scope of this integrity assessment. The assessment of

operations), provided with the containment structures is conducted in a separate^
a leak-detection system,
and designed to drain and
remove liquids.

4
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24590-HLW-PER-7-04-0004, Rev 0
System Logic Description for High-Level Waste Facility

- Meiter Process (HMP) System

Notice

Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy
Act of 1954 (AEA), are regulated at the US Department ofEnergy (DOE) facilities exclusively
by DOE acting pursuant to its AEA authority. DOE asserts that pursuant to the AEA, it has sole
and exclusive responsibility and authority to regulate source, special nuclear, and byproduct
materials at DOE-owned nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.
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24590-HLW-PER-3-04-0004, Rev 0
System Logic Description for High-Level Waste Facility

- Melter Process (HMP) System

Acronyms and Abbreviations

Reference the piping and instrumentation diagrams (P&IDs) symbols and legend sheets as listed in the

Applicable Documents section, for acronyms and abbreviations used in the figures.

ADS air displacement slurry

AEA Atomic Energy Act

AI analog input

DI density indicator

DOE U. S. Department of Energy

DT density transmitter

HPP melter feed process system

HLW high level waste

IiMP melter process system

HOP melter offgas treatment process system

LAHH level alarm high high

LI level indicator

LSHE level switch high high

LT level transmitter

P&ID piping and instrumentation diagram

PDAHH pressure differential alarm high-high

PDI pressure differential indicator

PDSHH pressure differential switch high-high

PDT pressure differential transmitter

WTP Hanford Tank Waste Treatment and Immobilization Plant
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24590-HLW-PER-J-04-0004, Rev 0
System Logic Description for High-Level Waste Facility

- Melter Process (HMP) System

Glossary

Control system This term refers to electronic processors that perform regulatory and logic

control functions necessary for normal operation of the plant.

High-high This term refers to a notification in the control system that is activated when the
high-high setpoint has been reached.

Low-low 'I'his term refers to a notification in the control system that is activated when the

low-low setpoint has been reached.
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24590-HLW-PER-3-04-0004, Rev 0
System Logic Description for High-Level Waste Faciiity

- Melter Process (HMP) System

Introduction

This document describes the instrument control logic for the ancillary equipment in the melter process

(HMP) system within the high-level waste (HLW) facility associated with the dangerous waste permit.

2 Applicable Documents

24590-W'FP-M6-50-P0001, P&ID Symbols and Legend Sheet I of6

24590-WTP-M6-50-P0002, P&ID Symbols and Legend Sheet 2 of 6

24590-WTP-M6-50-P0003, P&ID Symbols and Legend Sheet 3 of 6

24590-WTP-M6-50-P0004, P&ID Symbols and Legend Sheet 4 of 6

24590-WTP-M6-50-P0005, PBJD Symbols and Legend Sheet S of 6

24590-WTP-M6-50-P0006, P&ID Symbols and Legend Sheet 6 of 6

24590-HLW-M6-HMP-P0001, P&ID - HLWMelter 1 System Feed and Agitation

24590-HLW-M6-HMP-P0002, P&.ID - HLW Melter I System Film Cooler and Offgas Connection

24590-HLW-M6-HMP-P0006, P&ID - HLW Melter 1 System East Discharge Heaters and Airlift

24590-HLW-M6-HMP-P0007, P&ID - HLWMelter 1 System West Discharge Heaters and Airlift

24590-HLW-M6-HMP-P0008, P&ID - HLWMelter Process System Melter 1 Glass Pour & Monitoring
Instrumentation

24590-HLW-M6-HMP-P0013, P&ID - HLWMelter I System Pressure, Density and Level Detection

24590-HLW-M6-HMP-P20001, P&ID - HLWMelter 2 System Feed and Agitation

24590-HLW-M6-HMP-P20002, P&JD - HLWMelter 2 System Film Cooler and Offgas Connection

24590-HLW-M6-HMP-P20006, P&ID - HL WMelter 2 System East Discharge Heaters and Airlift

24590-HLW-M6-HMP-P20007, P&ID - HLWMelter 2 System West Discharge Heaters and Airlift

24590-HLW-M6-HMP-P20008, P&TD - HLWMelter Process System Melter 2 Glass Pour & Monitoring
Instrumentation

24590-HLW-M6-HMP-P20013, P&ID - HL WMelter 2 System Pressure, Density and Level Detection

24590-HLW-3YD-HMP-00001, System Descriptionfor HLWMelter Process System (HMP)

Page 1
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24590-HLW-PER-3-04-0004, Rev 0
System Logic Description for High-Level Waste Facility

- Melter Process (HMP) System

3 Description

3.1 System

The HLW HNT system plant items and ancillary equipment that pertain to instrumentation and are

included in the dangerous waste permit are the following:

• HMP-BBLR-00006

• HMP-BBLR-00013

• HMP-MLTR-00001

• HMP-MLTR-00002

• HOP-SPOOL-00001

• HOP-SPOOL-00002

Melter I Level Detector

Melter 2 Level Detector

HLW Melter I
HLW Melter 2
Melter 1 Standby Offgas Spool

Melter 2 Standby Offgas Spool

3.2 HLW Melter 1 and 2 Control Logic

The high-level waste (HLW) melters receive a blend ofHLW concentrate and glass former additives from

the melter feed process (HFP) system. The melters are fed via air displacement slurry (ADS) pumps. The

melters convert the feed into molten glass and deliver it to stainless steel canisters. The pour spout

connects the melter discharge chamber to the HLW canister. After the glass is transferred into the

canister, it cools to form a durable glass waste form. Immobilized high-level waste (IHLW) is the

resulting product (glass plus canister).

The feed slurry is transferred using two feed pumps, each supplying a separate feed nozzle on the melter.

The feed slurry will fall from the feed nozzles, which are located in the melter lid, onto the molten glass

surface within the melter. The feed material will form a distinct layer, often referred to as the "cold cap,"

on the surface of the glass pool. The control system will alarm the operator and terminate melter feed

when the high-high melter level switch or melter plenum high-high pressure differential switch is

activated (See Figures 1 and 2). The density instrument is used to compensate the bubbler level

instrument in order to obtain the level measurement.

Each melter will contain two, heated, discharge chambers mounted on the south wall. The glass is

discharged by an airlift system. The glass will flow down a trough and through the discharge chamber

into the canisters for cooling, solidification, and storage. The control system will alarm the operator and

terminate the glass pour if a low-low melter level switch or melter plenum high-high differential pressure

switch is activated (See Figures 1 and 2):

The melter plenum is maintained at a nearly constant vacuum to contain the gases released during slurry

feeding. The melter generates steam, gases, aerosols, vapors, and particulate. The offgas is drawn into

the HLW melter offgas process treatment (HOP) system. The HOP system maintains the plenum in a

vacuum relative to its exterior environment, the HLW melter cave. The negative pressure, coupled with

the gas barrier structures within the melter, assure that all melter-generated gases and aerosols are

normally drawn into the HOP system for treatment. The control system will alarm the operator and

terminate the film cooler air addition when the melter plenum high-high pressure differential switch is

activated (See Figure 2).
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24590-HLW-PER-3-04-0004, Rev 0
System Logic Description for High-Level Waste Facility

- Melter Process (HMP) System

Table 1 Associated Instruments for Melter 1 and 2

Instrument Number Associated Melter Description

HMP-LT-0131 HMP-MLTR-00001 level instrumentation

HMP-DT-0132 HMP-MLTR-00001 density instrumentation

HMP-PDT-0139A HMP-MLTR-00001 pressure differential instrumentation

HMP-LT-2131 HMP-MLTR-00002 level instrumentation

HMP-DT-2132 HMP-MLTR-00002 density instrumentation

HMP-PDT-2139A HMP-MLTR-00002 pressure differential instrumentation

Page 3
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24590-HLW-PER-3-04•0004, Rev 0
System Logic Description for High-Level Waste Facility

- Melter Process (HMP) System

Figure 1 Typical Density and Level Measurement For Melter I And 2
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24590-HLW-PER-3-04-0004, Rev 0

System Logic Description for High-Level Waste Facility
- Melter Process (HMP) System

Figure 2 Typical Pressure Differential Measurement For Melter 1 And 2
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Attachment 3
06-ESQ-075

Bechtel National, Inc. and U.S. Department of Energy,
Office of River Protection Certification Statements



Bechtel National, Inc. Certification

The following certification statement is provided consistent with Contract No. DE-AC27-

01RV 14136, Section H.26, Environmental Permits, paragraph (g) for the submittal of permit

packages HLW-018, Rev. 0, Miscellaneous Treatment Unit for HLW Facility HMP System and

HLW-019, Rev. 0, Miscellaneous Treatment Unit Subsystem Equipmentfor HLW Facility HMP

System.

I certify under penalty of law that this document and all attachments were prepared under my

direction or supervision in accordance with a system designed to assure that qualified personnel

properly gather and evaluate the information submitted. Based on my inquiry of the person or

persons who manage the system, or those persons directly responsible for gathering the

information, the information submitted is, to the best of my knowledge and belief, true, accurate,

and complete. I am aware that there are significant penalties for submitting false information,

including the possibility of fine and imprisonment for knowing violations.

S 2 (U

7. ienschel Date
Project Director



U.S. Department of Energy, Office of River Protection

Certification

The following certification statement is provided for the submittal of permit packages HLW-018,
Rev. 0, Miscellaneous Treatment Unitfor HLWFacility HMP System and HLW-o 19, Rev. 0,
Miscellaneous Treatment Unit Subsystem Equipmentfor HLWFacility HMP System.

I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.

qIW /j4viit- _ &116166
R. J. S e , Manage Date
U.S. e ent of Energy,
Offic of River Protection
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Justification for Requesting Confidentiality of HLW
Melter Design Documents for the DWP



Justification for Requesting Confidentiality ofHLW Melter Design Documents for the
DWP

Bechtel National, Inc. (BNI) is requesting of the Washington State Department of Ecology

(Ecology) that the following documents submitted for inclusion to the Dangerous Waste Permit

be maintained as "Confidential Business Information:"

1. System Description forHLWMelter Process System (HMP) 24590-HLW-3YD-HMP-

00001, Rev 2 (Pages 19, 22, 24-29, 41, 44, 45, 49, 50, 57-59)

2. P&ID HLWMelter I System Feed and Agitation 24590-HLW-M6-HMP-P0001, Rev 1

3. P&ID - HLWMelter 2 System Feed and Agitation 24590-HLW-M6-HMP-P20001, Rev

The High-Level Waste melter design by Duratek Inc (Duratek) and used by BNI contains

intellectual property that is proprietary to Duratek. "Limited Rights Legend - April 2001"

appears on confidential documents submitted to BNI by Duratek. BNI has transferred data from

confidential Duratek submittals into the documents cited above (which were prepared and issued

by BNI). These BNI documents contain the statement "Limited Rights Legend - April 2001"

and subsequent pages of the document are labeled as "Proprietary Data." Each page labeled

proprietary data includes confidential business information. "Proprietary Data"/Confidential

Business Information indicating that technical data includes trade secrets developed by private

expense, such as design procedures or techniques, chemical composition of materials, or

manufacturing methods, processes, or treatments, including minor modifications thereof,

provided that such data: (1) are not generally known or available from other sources without

obligation concerning their confidentiality; (2) have not been made available by the owner to

others without obligation concerning their confidentiality; and (3) are not already available to the

Government without obligation concerning their confidentiality.

The system description 24590-HLW-3YD-HMP-00001 (approximately 70 pages) contains

Duratek proprietary data. It is based on a system description submittal document prepared by

Duratek. Selected pages of the BNI system description 24590-HLW-3YD-HMP-00001 are

labeled "Proprietary Data" and Confidential Business Information. BNI permit drawings listed

above contain the statement "Limited Rights Legend - April 2001" and a note stating "This

drawing contains Confidential Business Information," and therefore must be treated as

confidential business information."

Information deemed "Proprietary Data"/Confidential Business Information will remain

confidential until Duratek dictates that BNI is no longer required to protect the information as

such. As stated in the proprietary legend shown on the system description, Duratek would lose a

technical advantage thus compromising their competitive position if information delivered to

BNI as "Proprietary Data"/Confidential Business Information was released to the public or a

competitor. No other state or federal agency has made a confidentiality determination.
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