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Richland, Washington 99352

- JUN 16 2006

06-ESQ-075

Ms. Jane Hedges, Program Manager

Nuclear Waste Program EK
State of Washington E@ W
Department of Ecology '

3100 Port of Benton Blvd. JUN _2 12006

Richland, Washington 99352
EDMC

Dear Ms. Hedges:

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:

o HIW-018, Revision 0, “Miscellaneous Treatment Unit for the HLW Facility HMP System;”
and

o HILW-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:”

o  24590-HLW-3YD-HMP-00001, Revision 2, “System Description for HLW Melter Process
System (HMP);”

e 24590-HLW-M6-HMP-P0001, Revision 1, “P&ID ~ HLW Melter 1 System Feed and
Agitation;” and

o 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 assessrhent 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-(19 are the final packages scheduied to be
submitted under Compliance Schedule Jtems 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:

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

e HILW-015, Revision 0, “Miscellaneous Treatment Unit Subsystems for HLW Facility
ElL O ft.;”

e HLW-025, Revision 0, “Miscellanecus Treatment Unit Subsystem Equipment for HLW
Facility EL 0 ft.;”

e HLW-026, Revision 0, “Miscellaneous Treatment Unit Subsystems for HLW Facility;”

o HLW-027, Revision 0, “Miscellaneous Treatment Unit Subsystem Equipment for HLW
Facility El. 0 ft. to 58 ft.;”

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

e HILW-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,



Ms. Jane Hedges 3- JUN 16 2006

06-ESQ-075

instrument air, and demineralized water) be identified as regulated on the permlt drawings, rather
than showing them as ghosted, have not been incorporated into the perrmt 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. Huffman, Office
of Environmental Safety and Quality, (509) 376-0104,

Sincerely,

ESQ:LAH Ofﬁce of River Protectlon

Attachments: (4)

cc w/attachs:

W. S. Elkins, BNI

B. G. Erlandson, BNI

J. Cox, CTUIR

S. Harris, CTUIR

B. Becker-Khaleel, Ecology (23 copies of permit pkgs)
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
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Permit Package Descriptions for HLW-018 and
HLW-019, Revision (



Permit Package Description for HL.W-018, Revision 0
Miscellaneous Treatment Units for HLW Facility EL ¢ ft

(HMP System)

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 HL.W 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 (F&IDs)
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 information 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 Iist of materials used for major components of the melter, such as shell, base, lids,
etc. The System Description for HLW Melter 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

Page 1 0f 2




Permit Package Description for HLW-019, Revision {
Miscellaneous Treatment Unit Subsystem Equipment For HLW Facility
(HMP System) located at EL 0 ft

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

* * o »

* & ¢ @
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Permit Package HLW-018, Revision 0,
“Miscellaneous Treatment Unit for HLW Facility HMP System;”
- and Permit Package HL.W-019, Revision 0,
“Miscellaneous Treatment Unit Subsystem Equipment
For HLW HMP System”



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

For Incorporation into the Permit

CCN 137505

Document Title Document Number Revision Permit Inciuded Remarks
Cendition
IQRPE Independent Assessment Report CCN #139504 0 I11.10.3.5.¢c.i Y
Design Drawings:
General Arrangement Plan at EL 24590-HLW-P1-POIT-P000O2 3 I1,10.J.5.¢.ii N Inciuded in Attachiment 51,
-0 fi- 0 in : Appendix 10.4.
General Arrangement Sections _ .
A-A,B-B,C-C 24590-HLW-P1-PO1T-POO0S 7 OL10.J.5.c.i N Included in Attachiment 51,
D-D, E-E, F-F 24590-HL.W-P1-PO1T-PO009 6 N Appendix 10.4.
G-G, H-H 24590-HLW-P1-POIT-P0O010 ] N
J-J, K-K 24590-HIL.W-P1-PO1T-P0O11 7 N
Process Flow Diagrams (PFDs)
24590-HLW-M5-V17T-P0002 1 T.10.1.5.¢.i Y
24590-HLW.M5-V17T-P20002 1 Y
Piping and Instrumentation Diagrams (P&IDs) _
' 24590-HLW-M6-HMP-P0O01 1 HL.10J5.c.ii Y
24590-HLW-M6-HMP-P0002 1 Y
24590-HLW-Mo6-HMP-P0003 0 Y
24590-HLW-M6-HMP-POGO4 0 Y
24590-HLW-M6-HMP-P0006 1 Y
24590-HLW-M6-HHMP-P0O007 1 Y
24590-HLW-M6-HMP-P0008 1 Y
24590-HLW-M6-HMP-P0013 1 Y
24590-HL.W-M6-HMP-P0014 0 Y
24590-HLW-M6-HMP-P20001 1 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 1 Y
24590-HLW-M6-HMP-P20007 1 Y
24590-HLW-M6-HMP-P20008 i Y
24590-HLW-M06-HMP-P20013 1 Y
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Permit Design Package No. HLW-018, Rev. 0
Miscellaneous Treatment Unit for HLW Facility HMP System

CCN 137505

Miscellaneous Treatment Unit Subsystems

-

Table of Contents
’_L Document Title Document Number Revision Permit Included Remarks
Condition
24590-HLW-M6-HIMP-P20014 0 Y
Mechanical Drawings: N/A 0 HL10.J.5.cii N Refer to P&IDs and Mechanical
18.10.3.5.c.vi Data Sheets (24590-HLW-MOD-
HMP-P0OO01 and 24590-HLW-
MOD-HMP-P0002).
Engineering Specifications For:
High Level Waste Melters 24590-HLW.-3PS-AEQ0-TP001 0 IL10.35.c.11 Y B
Specification Change Notice: Update | 24500-HLW-3PN-AE00-00003 Na | HLIOSevi T luded in CON #134661 to
Structural Requirements for HLW Ecology dated 1/26/2006
Melter
Pressure Vessel Design and Fabrication | 24590-WTP-3PS-MV00-TP0OL 2 N Included in Attachment 51,
Appendix 7.7.
Seismic Qualification Criteria for 24590-WTP-3PS-MV00-TP0O2 2 N Included in Attachment 51,
Pressure Vessels Appendix 7.7..
Pressure Vessel Fatigue Analysis 24500-WTP-3PS-MVO(-TP0O3 2 N Included in Attachment 51,
, Appendix 7.7.
Positive Material Identification 24590-WTP-3PS-G0O00-TP002 4 N Included in Attachment 51,
: Appendix 7.7.
Mechanical Systems Data Sheets: 24590-HLW-MOD-HMP-P000} i HL.10.J5.cu Y
. 24590-HLW-MOD-HMP-PO002 0 N110.J.5.cvt Y
Secondary Containment Design 24590-WTP-PER-CSA-02-001 7 I1.10.3.5.c.ii N Included in Attachmeni 51,
: I1.10.1.5.¢.i1 Appendix 7.5,
| Corrosion Protection for Buried Components | N/A - II1.10.1.5.c.iv N Not applicable for the HLW
Facility El. 0’ miscellaneous
treatment units. There are no
buried components in contact with
soil or watet,
Plant Item Material Selection Data Sheet: 24590-HLW-N1D-HMP-P0001 0 IML10.J.5.c.v Y
N1.10.J.5.c.vi
Installation of Tank Systems and 24590-WTP-PER-CON-02-001 5 III.10.1.5.¢c.x N Included in Attachment 51,

Appendix 7.12,
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Permit Design Package No. HLW-018, Rev. 0
Miscellaneous Treatment Unit for HL.W Facility HMP System

CCN 137505

Table of Contents
Decument Title Document Number Revision Permit Inciuded Remarks
Condition _—
Description of HLW Vitrification System 24590-HLW-PER-PR-03-001 0 I1.10.3.5.c.ix N Inciuded in Attachment 51,
Bypass Events Appendix 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 - 11015 c.ii 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 [IL10.J.5.c.vii Y
System (HMP)
Prevention of Hydrogen Accumulation in 24590-WTP-PER-PR-03-001 i I1.10.1.5.c.xii N Included in LAW-029, Rev. 0
WTP Tank Systems and Miscellancous {DOE letter 03-ED-130 dated
Treatment Systems 8/22/2003).
Toxic Vapors and Emissions from WTP 24590 -WTP-PER-PR-03-002 1 IIE10.5.5.¢.xi N Included in LAW-022, Rev. |
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 I11.10.J.5.c.viil N ORP letter 04-ED-043
Ecology Model Run Results 245%90-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.
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AREVA
CCN: 139504

AREVA-08-045 Ms. Anne Weldon
Subcontracts
Bachtel National, inc.
. 2435 Stevens Center Place
Richland, Washington 99352

| May 9, 2006
Dear Ms. Weldon:

BECHTEL NATIONAL, INC. CONTRACGT NO. 24590-CM-HGCA4-HXYG-00211 -

_STRUCTURAL INTEGRITY ASSESSMENT OF HIGH LEVEL WASTE (HLW) MELTER
PROCESS SYSTEM (HMP) MISCELLANEOUS TREATMENT UNITS (MTUs)
(AREVA-A-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 coltapse, rupture, or fail.

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

Sincerely,

Sy s R

| M. D. Rickenbach, Director

Engineering & Services
AREVANC Inc.
Richiand
Im
Enclosure
cc:  D.C. Piluger M.1.1104 w/enclosure {2)

COGEMA, INC.

242% Stevens Canter Flace, Second Floor, Richland, Weshington 98354 - P.O Box 840, Richland, Waabington 9352
Tol.. SO0 372 3256 - Fox: 500 372 3156 - www.arsviLcom




AREVA-IA-084, Rev. 0

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

*|, Fred Porter, have reviewed, and certifled a portion of the dasign of a new tank
system or component located at the Hanford Waste Treatment Piant,
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 Procass System (HMP) Miscellaneous Treatment Units
(MTUs) as required by the Washington Administrative Code, Dangerous Waste
Regulations, Section WAC-1 ?3—303-640(3) (a} through (g) appiicabfe components.”

“| certify under penalty of law that | 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,
| believe that the information Is frue, acturate, and compiete. 1 am aware that there
are significant penalties for submitting faise 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 ten {10) pages numbered one (1) through ten (10).

ERPRES, 12052601

_S5-09 - 29 Jurt
nature Data




AREVA-1A-084, Rev. 0

STRU CTURAL INTEGRITY ASSESSMENT
. OF
THE HIGH LEVEL WASTE {HLW) MELTER PROCESS SYSTEM (HMP)
MISCELLANEQUS 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 contalned herein on radionuclides is
provided for pracess description purposes only




High Level Waste Facllity (HL. W) Melter Process System (HMP) AREVA-1A-084, Rev. 0
Miscellaneous Treatment Units

- e m— e

'The HLW Melter Process System (HMP) is comprised of two HL'W melters, each with the same design. Also
included in the IMP 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 Amrangement Plan at EL. 0°-0",

Scope of this Integrity
Assessment. This Integrity Assessment reviews the HLW Melter Process System (HIMP) melter design and compatibility
with ancitlary process systems interfacing with the melters as shown on: Process Flow Diagram Drawings
24590-HLW-M5-V17T-P0002, -P20002; P&ID drawings 24590-HLW-M6-HMP-P0001, -PO002, -PO003, -
P0004, -P0O006, -PO007, -PO00S, -P0O013, -P0014, -P20001, -P20002, -P20003, -P20004, -P20006, -P20007, -
P20008, -P20013, -P20014; and as defined in the System Description for HLW Melter Process System (HMP).

Scope

For each item of "Information Assessed" (i.c., Criteria) on the following pages, the items listed under "Source
of Information" were reviewed and found to furnish adequate design controls and requirements fo ensure the
design fully satisfies the requirements of Washington Administrative Code, WAC-173-303-640, Dangerous

Summary of Assessment
| Waste Regulations for Tank Systems.

5-9-06 Page 1 of 10



High Level Waste Facility (HLW) Melter Process System (HIMP) AREVA-IA-084, Rev. 0

Miscellaneons Treatment Units

" | Drawings:
24590-HLW-P1-PO1T-00002, Rev. 5, HLW Vitrification Building General Arrangement Plan at EL. 0°-0";
24590-HL.W-M5-VI7T-P0002, Rev. 1, Process Flow Diagram HLW Vitrification Melter 1 (Systems HMP and
HOP);
24590-HLW-M5-V17T-P20002, Rev 1, Process Flow Diagram HLW Vitrificatiion Melter 2 (Systems HMP
and HOP);
'[24590-HLW-M6-HMP-P0001, Rev, 1, PRID - HLW Melter 1 System Feed and Agitation;
24590-HLW-M6-HMP-P0002, Rev. 1, P&ID - HLW Melter 1 System Film Cooler and Offgas Comnection;
24590-HL.W-M6-HMP-P0003, Rev. 0, P&ID - HL.W Melter Process System HL'W Melter 1 Cooling Systemn;
24590-HLW-M6-HMP-P0004, Rev. 0, P&ID - HLW Melter 1 Electrode Air Cooling and Joule Heating;
24590-HLW-M6-HMP-P0006, Rev. 1, P&ID - HLW Melter 1 System East Discharge Heaters and Airlift;
24590-HLW-M6-HMP-P0007, Rev. 1, P&ID - HLW Melter 1 System West Discharge Heaters and Airlift;
24590-HLW-M6-HMP-P0008, Rev. 1, P&ID < HLW Melter Process System Melter 1 Glass Pour &
Monitoring Instrumentation;
24590-HLW-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 1 Cooling System;
24590-HLW-M6-HMP-P20001, Rev. 1, P&ID - HLW Melter 2 System Feed and Agitation;
245 %-IEW-MG—IMP—PZODOZ Rev. 1, P& - HLW Melter 2 System Film Cooler and Offgas Connection;
24590-HLW-M6-HMP-P20003, Rev. 0, P&ID - HLW Melter Process System HLW Melter 2 Cooling
System;
24590-HLW-M6-AMP-P20004, Rev. 0, P&ID - HLW Melter 2 Electrode Air Cooling and Joule Heatmg,
24590-HLW-M6-HMP-P20006, Rev. 1, P&ID - HLW Melter 2 System East Discharge Heaters and Airlift;
24590-HLW-M6-HMP-P20007, Rev. 1, P&ID - HLW Melter 2 System West Discharge Heaters and Airlift;
24590-HLW-M6-HMP-P20008, Rev. 1, P&ID - HLW Melter Process System Melter 2 Glass Pour &
{Monitoring Instrumentation;

24590-HLW-M6-HMP-P20013, Rev. 1, P& - HLW Melter 2 System Pressure, Density and Level
Detection;
24590-HLW-M6-HMP-P20014, Rev. 0, P&ID - HLW Melter Process System HLW Melter 2 Cooling
System.

Drawings and System
Description,

References

| System Description:
24590-HLW-3YD-HMP-00001, Rev. 1, System Description for HLW Melter Process System (HMP).

5-8-06 , Page 2 of 10



High Level Waste Facility (HL.W) Melter Process System (HMP)

Miscellaneous Treatment Units .

AREVA -[A-084, Rev, 0

Melter design standards
are appropriate and
adequate for the -
equipment’s intended use.

Design

24590-HLW-3PS-AE00-T0001, Rev. 3,
Engineering Specification for High Level Waste
Melters;

24590-WTP-DC-ST-01-001, Rev. 11, Structural
Design Criteria; _
24590-WTP-SED-ENS-03-002-04, Rev 0H,
Safety Envelope Document; HLW Facility
Specific Information (SED);

ASME B31.3, Chemical Plant and Petroleum
Refinery Piping (1996);

ASME Boiler and Pressure Vessel Code, Section
I, Division 1, Subsection NC, Appendices N
and F, Rules for Construction of Nuclear Power
Plant Components (2001);

ASME Boiler and Pressure Vessel Code, Section
VI, (2001).

Melters 1 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 melter life, including
assembly, transport, stastup, commissioning and
maintenance. Structural design of the melters is in
accordance with the Structural Design Criteria Document
for geismic category SC-II shructures, systems and
components (SSCs) referenced in the Engineering
Specification Document. The melters are not required to
operate afier a seismic event. However, the category SC-II
shell and restraints containing the molten glass pool will
maintain structural integrity and remain in place to preclude

| potential impacts to SC-1 items referenced in the Safety

Envelope Document. Provisions to avoid stress problems
associated with thermal growth of the melter as it expands
in relation to ancillary equipment has been considered in
the degign, Mclter cooling water piping, feed piping, offgas
piping and pour flanges are designed in accordance with
ASME B31.3. Piping seismic design is in accordance with
ASME B&PV Code Section I, appendices N and F.

| Melter coaling water system panels located on the external

surface of the ceramic refractory containing the glass pool
are designed in accordance with ASME B&PV Code
Section VIII. ‘

5-9-06
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High Level Waste Facility (HLW) Melter Process System (HMP)
Miscellaneous Treatment Units

AREVA -1A-084, Rev, 0

Drawings and System Description listed above
under References;

ASME B31.3, Chemical Plant and Pefroleum
Refinery Piping (1966);
ASME Boiler and Pressurs Vessel Code, Saction

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. Ancillary process systems interfacing with
melters include: HLW Melter Feed Process System (FIFP),
HLW Melter Offgas Treatment Process System (HOP), and
HLW Canister Pour Handling System (HPH). The melter
design provides nozzles for jumpers from connecting
ancillary piping systems. Melter piping and nozzle design
is compatible with ASME B31.3 and ASME B&PV Code

% x;it;;&sﬁgl with I, Division 1, Subsection NC, Appendices N |Section IIE design requirements of ancillary piping systems.
& |ancillary systems and F, Rules for Construction of Nuclear Power | Melter offgas is routed to the HLW Melter Offgas '
' ay ’ Plant Components (2001); Treatment Process System (HOP) as defined in the System
24590-WTP-3PS-J000-TG001, Rev. 1, Melter Description for HL'W 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 | melter offgas temperature and minimize solids disposition
Description for HLW Melter Offgas Treatment |in the downsiream offgas system. Conirols and
Process and Process Vessel Vent Extraction Instrumentation for specific melter-related functional
(HOP and FVV Systems). 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.
5-3-06 Page 4 of 10




High Level Waste Facility (HL W) Melter Process System (HMP)
Miscellaneouns Treatment Units

AREVA -IA-084, Rev, 0

24590-HLW-3PS-AEQ0-T0001, Rev 3,
Engineering Specification for High Level Waste

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, exeluding consumable SSCs,
shall have a minimum 5 year design lifc. The melter design
life is applicable to all ncn-maintainable melter
components, which includes refractory, electrodes,

designed. For structural

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

o | Melter design is adequate Melters: discharge dam and trough, cooling panels, and all structural
20 |to maintain operating \’J’TP . and containment steelwork. Melter consumable '
E requirements during ZD‘LS:EO‘; -DB-ENG-01-001, Rev. IF, Basis of components are designed to be removed and replaced
design life. _“’ rrp remotely. Components requiring replacement during the
g:?.;‘; Regq Tsm'?g:;:u'gg}'ﬁéﬁgf;f design life of the melter are designed for ease of remote
b ) 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
melter design and installation permits appropriate periodic
ingpection and testing in accordance with Safety
Requirements Document, Volume II (SRD}.
24590-HLW-3PS-AE00-T 0001, 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

Engineering Specification for High Level Waste Melters,

g |and seismic loads, Design Criteria; ~ Melter structural design is in accordance with Structural
g 24590-WTP-RPT-ST-01-002, Rev. 3, Seismic | Design Criteria Document for seismic category 11
=1 Analysis and Design Approach. structures.

35-9-06 Page 5 of 10




High Level Waste Facility (HL.W) Melter Process System (HMFP)
Miscellaneous Treatment Units

AREVA -TA-084, Rev, 0

Engincering Specification for High Level Waste

elters requires in-cell piping that is non-maintainable to be
ly welded. The melter nozzle connections at the interface
ith ancillary piping system Jumpers are maintainable and
not welded connections. Melter piping and nozzle
interface connections are compatible with ancillary piping
esign codes ASME B31.3 and ASME B&PV, Section 11

e melter design provides in-leakage through engineered
in some lid components. There is also incidental

slight vacuum in the melter plenum.

24590-HLW-3PS-AEQ0-T0001, Rev. 3,
Engincering Specification for High Level Waste
Meiters;
| ASME B31.3, Chemical Plant and Petroleum
4§ {Melter Seams and Refinery Piping (1996);
& |connections are ‘| ASME Boiler and Pressure Vessel Code, Sectlon
g adequately designed, 111, Division 1, Subsection NC, Appendices N
_ and F, Rules for Construction of Nuclear Facility
Components (2001).
2
é The Melter Process
System will withstand the
offects of frost heave, 245_90-W TP-DC-ST-01-001, Rev.11, Structural
Design Criteria.

The Structural Design Criteria requires that all structural
foundations shall extend into the surrounding soii below the
frost line to preclude frost heave. The frost depth line is 30
in. below grade. The HL.W building foundation is at
eleévation -21"-0""and is not subject to frost heave. The
HLW Melier Process System is located in caves within the
HLW building at elevation 0°-0”,

5-9-06 Page 6 of 10




High Level Waste Facility (HL W) Melter Process System (HMP)
Miscellaneons Treatment Units

ARBVA -IA-084, Rev. 0

Characteristics of the
waste to be stored or
treated have been
identified.

‘Waste Characteristics

Drawings and System Description listed above
under References;

24590-HLW-3PS-AE00-T0001, Rev. 3,
Engineering Specification for High Level Waste
Melters;

24590-WTP-DB-ENG-01-001, Rev. 1F, Basis of
Design.

The Basis of Design describes the characteristics of the
waste to be treated and waste product to be stored. The
HMP System Desoription provides a melter process
overview listing the range of physical properties of HLW
molten glass which is further defined in the Engineering
Specification for High Level Waste Melters. The System
Description Document describes facility interfaces, waste
characteristics and preduction flow rates. Process systems
that interface with the HLW Melter Process System (HMP)
are shown on the P&ID drawings. The constituents of the
HLW concentrate undergo chemical reactions, convert to
their respective oxides, and dissolve in the molien glass.

5-9-06
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High Level Waste Facility (HL W) Melter Process Sysitem (HMP)
Miscellaneous Treatment Units

AREVA -1A-084, Rev, 0

Melters are designed to
handle wastes with the

characteristics defined

above.

Waste Handling Functions

Drawings and System Description listed above

under References;

24550-HLW-3YD-HOP-00001, Rev. 1, System
Description for HLW Melter Offgas Treatment
Process and Process Vessel Vent Extraction
(HOP and PVV Systems).

| treatment processes, The functions of the ancillary systems

The System Description Document defines the functions of
the HIMP system as the following; receive HLW
concentrate and additives, vitrify HLW concentrate and
additives, contain glass poal, deliver glass, confine
hazardous emissions and report system conditions, The
melters are designed to produce molten glass formed from
HLW concentrate and glass former additives with the
characteristics defined above. The glass pool is contained
using heat-resisting ceramic bricks called refractory,
backed up with an exterior metal structure with cooling
panels. The panels provide cooling to freeze the glass
within the refractory brick seams, The melters deliver
molten glass to stainless steel canisters. The molten
material is then allowed to cool, forming a borosilicate
glass waste form. Immobilized High Level Waste ((HLW)
is the resulting product (glass plus canister).

The system works with the HLW Melter Offgas Treatment
Syster (HOP) to direct melter emissions fo offgas

servicing the HMP System are defined in the System
Description Document and shown on the P&ID drawings.

The selection of materials
- | adequately addresses the
operating environment.

Compatibility

24590-HLW-3PS-ARC0-T0001, Rev. 3,
Engineering Specification for High Level Waste
Melters;

24590 HLW-N1D-HMP-P0001, Rev. 0, Plant
Ttem Material Selection Data Sheet.

‘1the melter feed, molten glass, and offgasses. The sclection

‘The Engineering Specification for High Level Waste
Melters specifies each melter, excluding consumable
components, shalt have a minimum 5 year design life.
Materials of construction provided in accordance with the .
Engineering Specification Docuinent and Plant Hem
Material Selection Data Sheets are able to withstand the
radioactive, thermal, and corrosive environment caused by

of materials and structural design of melters fabricated in
accordance with the Engineering Specification Document
are compatible with the melter operating environment for
the required design life.

5-9-06
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High Level Waste Facility (HLW) Melter Process System (HMP)

Miscellaneons Treatment Units

AREVA -IA-084, Rev. 0

Corrosion Allowance

Corrosion allowance is
adequate for the intended
service life of the
miscellaneous treatment
units,

24590-HLW-3P5-AE00-T0001, Rev. 3,
Engineering Specification for High Level Waste
Melters,

The Engincering Specification for High Level Waste
Melters specifies materials selected to withstand the
corrogive melter operating environment for the service life
of melter $SC’s. Corrosion monitoring capability during
operations is not required. The Engineeting Specification
for High Level Wasie Melters considers environmental,
durability, corrosion and erosion factors during materials
gelection. Factors evaluated include: surface finish,
chemical resistance, radiation resistance, pressure effects
(cyclical), temperature effects, hardness and fatigue.

Strength

Pressure controls are
designed to ensure
pressure relief if normal
operating pressures in the
melters are exceeded,

.{Safety Envelope Document; HIL'W Faoility

Drawings and System Description ligted above
under References;

24590-WTP-SED-ENS-03-002-04, Rev. 0H,

Specific In formation (SED).

The System Description Document states the system shall
provide instrumentation to deteat rises in pressure in the
melter plenuin and provide an actuating signal to the
essociated interlocks that follow when the melter plenum
pressure reaches a predetzrmined value. The melter plenum
pressure interlocks will stop feed fo the melter and film
cooler injection air on receiving an actuation signal from
the melter pressure instrumentation. Redundant pressure
measurement shown on the P&ID drawings is provided for
the melter plenum in accordance with requirements of the
Safety Envelope Document. '

Strength

Maximum flows and any
unusual operating stresses
are identified

Drawings and System Description listed above
under References;

24590-101-TSA-W000-0010-407-577, Rev, NA, |
HLW Melter FMEA Report.

'The System Description Document section, Action on
Faults and Mal-Operation, discusses selected failure modes
and recovery responses for the HLW Melter Process
System. A component- by- component detailed analysis can
be found in the HLW Melier Failure Modes and Effects

Analygis (FMEA) Document.

5-9-06
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High Level Waste Facllity (HL.W) Melter Process System (HMP)
Miscellaneous Treatment Units

4

AREVA -JA-084, Rev. 0

Secondary Coniainrpent

Containment and
confinement requirements
for high level wastes.

Drawings and System Description listed above
under References;

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

24590-WTP-SRD-ESH-01-001-02, Rev.31,
Safety Requirements Document, Volume IL

-| protective liners and provide secondary containment for the

‘{chemicel material releases and the generation of flammable

‘| Each melter is connected to 2 dedicated offgas system

High level wastes contaitvment and confinement
requirements in terms of configuration, interfaces,
instrumentation, control and reliability is provided as
defined in the HMP System Desoription Document.
Confinement reliability factors for HMP stractures, systems
and components are in accordance with Safety
Reqguirements Document, Volume I, for QL.-2
requirements. The HMP melters use a refractory package to
contain the molten glass. The refractory package consists of
glass pool refractory and plenum refractory. The refractory
package is designed to serve as a mechanical, thermal, and
electrical barrier between the molten glass inside the shell
and the external metal shell. The refractory package is
contained within a metal structure with cooling panel
assemblies on three sides and the bottom of the melter,
which provide bulk containment and melter cooling. The
metal containment shell / cooling water panels are designed
and fabricated in accordance with ASME B&PV Section:
VII. The caves that house the melter installations have

HMP melter process system. Ventilation systems and
offgas systems are provided to control radiological and

and explosive gases during normal and accident conditions.
through to the stack, as shown on the P&ID drawings.

Instrumentation is provided to detect and control rises in
offgas pressure in the melter plenum.

3-9-06
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6. AMGLE BoDY PISTON VALVE COMSISTING OF A VEALVE BODY,
ACTUATGR AND PILOT SOLENQID.

W AIRLIFT AIR’ FLOW INTERLOCKED WITH HIGH HIGH CANISTER LEVEL
DETECTION

VALVE

12. DISCHARGCE AUXILIARY HEATER PRE-WIRED FOR FUTURE USE. F
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NOTES:

THE FOLLOWINC NOTES ARE GENERAL NOTES FOR HMP SYSTEM.

1. SEE DRAWINGS 24590-WTP-M6-50-PO001 THROUGH

2. JPSS-ISPECIFICATION 1S DEFINED [N INSTRUMENT  PIPING MATERIAL

(7]

EéSI?ODWTP -M6-50-P0O006 FOR GENERAL NOTES, SYMBOLS AND

CLASS SPEC NO. 24500-WTP-3PS-JXFQ-TO001. SPECIFICATION
CHANGE ALSO DU'INL_\ AREA OF RESPONSIBILITY.

LOCATE QUT.-.CAVE I"OLATION VALVES A5 CLOSE AS POSSIBLE TO
IR CAVE-OUT CAVE BOUNDARY.

4. PROCESS JUMPFR':. ARE COMMERCIAL QUALITY aND ~.EI“;.’»‘HC

S, JDGGLED P

CATEGORY T EXCERT AS INDICATED.

NE TRATIONS AN WALL MODULE
ING ARE QUALTTY LEVEL ] AND SEISMIC « 1. BULKHEAD
STRUCTURES ARE QUALLITY LEVEL 2 AND S c-’\/1IC (A FGORY 1L,
SERVICE PIPI G WITHIN THE BULKHEAD Iq COMMERCIAL GRADE AND
SEISMIC CATEGORY 111

MG INTERNAL

£, THE REQUIRED BATCH SEQUEMCES, PERMISSIVES, INTERLOCKS,

7. FOR (IS PERMI

ALARMS AND OFERATOR INTERFACE POINTS FDR THE HMP SYSTEM
ARE CRIBED iN THE SOFTWARE FURCTIONAL SLLCIFI\.ATI\AH
24590 -HLW-3PS-HMP-TDOO1.

VES AND INTERLOCKS, REFER TO SAFELY SYSTEM
RCQUIREMENT SPECIFICATIO LW-3PS-PPJ-TOOUS AND
24590-HLW-3PS-PPJ-TONQY ¢ SSUEDY.

FOR ELECTRICAL JUMPERS, REFER TG SYSTEM BLOCK DIAGRAMS
SO-HLW - H-HMP-00001 THROUGH 0000,

THE FOLLOWING NOTES. ARE SPECIFIC TO _THIS DRAWING,

9. RACK MOUNTED PRESSURE REGULATORS (FCV) ARE PROVIDED

WITH AN INTEGRAL PRESSURE INDICATOR.

0. ANCLL BOLY PISTON VALVE CONSISTING OF A VALVE BODY,

VALVE ACTUATOR AND PILOT SOLENOID.

1 AIRLIFT AIR FLOW INTERLOCKED WITH HIGH HIGH CANISTER [FVEL

DETECTION.

2. DISCHARGE AUXILTARY HE"rr;rf FRE-WIRED FOR FUTURE USE.

HEATERS RATED AT 4&w, 205 \/J' TS AND 1 FHASE.

3. ELECTRICAL JUMPERS SHOWN ON DISCHARCE HEATER SINCLE LINE
DRAWING WUMBER 24530-HLW-E1-LVE-1000Z.

4. FOR DISCHARGE HEATERS CONFIGURATION, REFER TO
lvomr HLW-Z1-LVE-10002 AND HLW 24590-HLW-JO-HMP- OUQU/

5. PLUCS ARE ALTERNATE INSERTS FOR MELTER PORTS.

16. DELE FED.
17. CONTENTS OF THIS DOCUMENT ARE DANGEROUS WASTE PERMIT

AFFECTING.

18. THE PORTIONS OF THIS DRAWING SHOWN IN F‘HANTOM ARE

" CONSIDERED NON-PERMIT AFFECTING AND ARE NOT. SUBJECT.TO
THE REGULATORY REQUIREMENTS OF THE WAC CODE FOR THE
DANGEROUS WASTE PERMIT TO THE EXTENT THAT THOSE
PORTIONS. DO NOT IMPACT WASTE AREAS/OPERATIONS

19. REVISION 1INCLUDES CHANGES TO BOLDING AND SEISMIC

AND QUALITY FLAGS
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7. FOR ITS PERMISSIVES AND INTERLOGKS, REFER TO SAFETY SYSTEM
REQUIREMENT SPECIFICATIONS 24590-HLW-3PS-PPJ-TOGOS AND
Z459D-HLW-3PS-PRJ-TOD09 (TO BE ISSUED).

8. FDR ELECTRICAL JUMPERS, REFER TO SYSTEM BLOCK DIAGRAMS
24359Q-HLW -i1-HMP-0001 THROUGH QU020.

THE FOLLOWING NOTES ARE SPECIFIC TO THIS DRAWING.

WEST DISCHARGE i3
. CHAMBER TEMPERATURE

RACK MOUNTED PRESSURE REGULATORS (PCV) ARE PROVIDED WITH
AN INTEGRAL PRESSURE INDICATOR.

ANGLE BODY PISTON VALVE CONSISTING OF A vALVE BODY,
VALVE ACTUATQOR AMND PILOT SOLENGED.

AIRLIFT FLOW INTERLQCKED BIGH-HIGH CANISTER LEVEL
DETECTION.
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NOTES:

. THE FOLLOWING NOTES ARE GENERAL NOTES FOR HMP SYSTEM.

SEE DRAWINGS 24590-WTP-M6-50-P0O001 THROUGH
24590-WTP-MB-50-P0O006 FOR GENERAL NOTES, SYMBOLS AND
LEGEND.

JPSS-1 SPECIFICATION IS DEFINED IN INSTRUMENT PIP{NG MATERIAL
CLASS SPEC NO. 24590-WTP-3PS-JXFO-TO001. SPECIFICATION
CHANGE ALSC DEFINES AREA OF RESPONSIBILITY. .
LOCATE QUT CAVE ISOLATION VALVYES AS CLOSE AS POSSIBLE TO
IN CAVE-OUT CAVE BOUMDARY.

PROCESS JUMPERS ARE COMMERGIAL QUALITY &ND SEISMIC
CATEGORY III EXCEPT AS INDICATED.

CJOGGLED PENETRATIONS AND WALL MODQLES INCLURING [MTERNAL
PIPING ARE QUALITY LEVEL 1 AND SEISMIC ‘CATEGORY I. BULKHEAD

17.

"HOLD/OPEN ITEMS:

. EAST AND WEST IR CAMERA MOUNTED IN THE CAMISTER POUR

. FUTURE INSTALLATION.
. DELETED.
. CONTENTS OF THIS DOCUMENT ARE DANGEROUS WASTE PERMIT

. THE PORTIONS OF THIS DRAWING -SHOWN IN PHANTOM ARE

STRUCTURES ARE QUALITY LEVEL 2 AND SEISMIC CATEGORY II. .
SERVICE PIPING WITHIN THE BULKHEAD 1S COMMERCIAL GRADE AND
SEIEMIC CATEGORY TII

THFE_REQUIRED BATCH SEQUENCES, PERMISSIVES, INTERLOCKS,
ALARMS AND OPERATOR INTERFACE POINTS FOR THE HMP SYSTIM
ARE DESCRIBED IN THE SOFTWARE FUNCTIONAL SPECIFICATION
24590-HLW - 3PS-HMP-TDCO1.

FOR ITS PERMISSIVES AMD IMTERLOCKS, REFER 70O SAFETY SYSTEM
REQUIREMENT SPECIFICATIONS 24590-HLW-3MS-PPJ-TOO0B AND °
24590-HLW-3PS-PPJ-TON09 (TO BE ISSUED).

FOR ELECTRICAL JUMPERS, REFER TO SYSTEM BLOCK DIAGCRAMS
24590-HLW-J1-HMP-00011 THROUGH 00020Q.

THE _FOLLOWING NOTES ARE SPECIFIC TO THIS DRAWING.

CCTV CAMERA POWER/VIDEQ-CGNTROL CABLES TO COWNECT TO
PTJ SYSTEM ENCLOSURE,

TUNMEL THROUGH WALL LIMERS.

DRIF PAN POSITION SWITGHES DETECT PRESENCE AND PUSITION OF
PRODUCT CANISTER.

AIR COMNECTIOM INCLUDES SUPPLY FOR POUR SPOUT CAMERAS
AND DRIP TRAY AIR CYLINDERS. DRIF TRAY IS PART OF VENDOR
PACKAGE.

AFFECTING.

CONSIDERED NON-PERMIT AFFECTING AND ARE NOT SUBJECT TO
THE REGULATORY REQUIREMENTS OF THE WAC CODE FOR THE
DANGEROUS WASTE PERMIT TO THE EXTENT THAT THOSE PORTIONS
DO NOT IMPACT DANGEROUS WASTE AREAS/OPERATIONS.

REVISION 1CHANGES INCLUDE - ADDED BOLDING.

1. THE IDENTIFIED ITEMS ARE NGCT RELEASED FOR PROCUREMENT OR
CONSTRUCTION ACTIVITIES UNTIL APPROVAL OF ABAR
24590-WTP-SE-ENS-04-0117, UNLESS SPECIFICALLY AUTHORIZED
UNDER 10 CFR B3D.206.

REFERENCE:

1. CURATEK DRAWING NO. WTP-P-24010 SHEET 1 OF PROJECT NC.
24590-101-TSA-W000-0010-07~12.

2. PFD DRAWING 24590-HLW-M5-v17T-P20002, HLW VITRIFICATION
MELTER 2 (HMP SYSTEM)".

3. DRAWING NO. 24590-HLW-MO-HMP-Q0137, "HLW VITRIFICATION

SYSTEM HMP, DESIGN PROPOSAL DRAWING. POUR TUNNEL 1& 2
INFRARED AND GAMMA CANISTER LEVEL DETECTIOM SYSTEM".
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HMP-JMPP-(0084

NOTES:

THE FOLLOWING NOTES ARE GENERAL NQTES FOR HMP SYSTEM.

SEE DRAWINGS 24590-WTP-M6-50-P0001 THROUGH
EE—SSB[—)WTP-MSﬁO-POOOG FOR GENERAL NOTES, SYMBOLS AND

2. JPS“-I‘DPLIFICATIOY 1S DEFINED M IMSTRUMENT PIPING MATERTAL

CLASS SPEC NO. 24590-WTR-3P5-JXFO-TOQD1. SPECIFICATION
CHANGE ALSQ DEFINES AREA OF RESPONSIRBILITY.

3. LOCATE QUT CAVE iSOLATION VALVES A5 CLOSE A5 POSSIBLE TO
I CAVE-QUT CAVE BOUNDARY.

4. PROCESS JUMPERS ARE COMMERCIAL QUALITY AMD SEISMIC
CATEGORY 1T EXCEPT AS INDTCATED.

5. JOGGLED PENETRATIONS AND WALL MODULE_“ INCLUGING TNTERNAL
PIPING ARE QUALITY ‘F"El 1 AND SEISMIC R“LKHEAD
_HP“CTUR'Q ARE QUALITY LEVEL. 2 AND SEj S CAT i i

£ PIPING WITHIN ThE BULKHEAD 1S COMMERCIAL ‘aRALYE AND

> CATEGORY IIL

EQUIRED BATCH SEQUENCES, PERMISSIVES, INTERLGCKS,

AND OPERATOR INTERFACE PQINMTS FOR THE HMP SYSTEM
CRIBED iN THE SOFTWARE FUNCTIONAL SPECIFiCATION

2 O-HLW-3PS-HMP-TO001.

7. FOR ITS PERMISSIVES AND IMNTERLOCKS, REFER TQ SAFETY SYSTEM

REQUIREMENT SPECIFICATIONS Z4500-HLW-38S-PPJ-TO008 AMD
24590 -HLW-3PS-PPJ-TOOCY (TO BE ISSUEDY.

5. FOR ELECTRICAL JUMPERS, REFER TO SYSTEM BLOCK DIAGRAMS

24590-HLW-J1-HMP-0001 THROUGH 00020.

THE FOLLOWING NQOTES ARE SPECIFIC TO THIS DRAWING.
9. CAVE REFERENCE PRESSURE FOR ITS PRESSURE SEMSOR.

0. VARIABLE AREA FLOW METER WITH INTEGRAL FLOW CCMTROL
YALVE AMD PRESSURE REGULATOR.

. JUMPER IS QUALITY LEVEL 2 AND SEISMIC CATEGORY IIL
12. PLUGS ARE ALTERNATE INSERTS TO MELTER PORTS.
13. DELETED.

14, CONENTS OF THIS DOCUMENT ARE DANGEROUS WASTE PERMIT
AFFECTING:

15. THE PORTIONS OF THIS DRAWING SHOWN IN PHANTOM ARE
CONSIDERED NON-PERMIT AFFECTING AND ARE NOT SUBJECT
TO THE REGULATORY REQUIREMENT OF THE WAC CODE FOR THE
DANGEROUS WASTE PERMIT TO THE EXTENT THAT
PORTIONS DO_NOT IMPACT DANGEROUS WASTE
AREAS/OPERATIONS.

16. REVISION 1CHANGES INCLUDE ADDITIONAL BOLDING. DELETED
EXTRANEOUS LINE NUMBERS.

REFERENCES:

1. PFD DRAWING 24580-HLW-M5-V17T-P20002, "HLW VITRIFICATION
MELTER 2 (HMP SYSTEM).
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NOTES:

THE FOLLOWING NOTES ARE GENFRAL NOTES FOR HMP SYSTEM.

1. SEE DRAWINGS 24590-WTP-M6-50-P0001T THROUGH
2?5306WTP-M6-50-P0006 FOR GENERAL NOTES, SYMBOLS AND
LEGEND.

o

4 BLOCH UDLACRAMS

THE FOLLOWING NOTES ARE SPECIFIC TO THIS DRAWING.

9. REFRACTORY THERMOCOUPLE LOCATIONS RELATIVE TO BOTTOM OF
GLASS POOL.

£TED.
1. CONTENTS OF THIS DOCUMENT ARE DANGEROUS WASTE PERMIT

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 FOR
THE DANGEROUS WASTE PERMIT TO THE EXTENT THAT THOSE

PORTIONS DO NOT IMPACT DANGEROUS WASTE AREAS/OPERATIONS.

REFERENCES:

OU4 SHEETS 1Ay 2, AND
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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 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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General

Scope

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

This Specification has been written for Contract No. 24590-101-TSA-W-000-0010 and is supported
by Ref 2.2D. Controls and instrumentation requirements for melter design have been incorporated
into Ref2.2B. '

. The melters include, but are not limited to, the following major structures, systems, and components

(8SCs): 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. :

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

See Ref 2.2D for melter design scope of work.

Additional research and technology testing by the subcontractor, 1o aid in the design, shall be in
accordance with the contract documents.

Definitions

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.
Contractor - Bechtel National, Inc.

Design Life - The baseline time, based on calculation, analysis, experience or testing, over which the
SSC will safely maintain its original function. '

Transportation System - Melter components that aid in the transport and positioning of the melter
during transportation, installation, operation, decommissioning and disposal.

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.
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.

Walls - Melter and discharge chamber exterior structural steel.

Overpack - Portable structural enclosure mounted on rail wheels that will be used for transporting
new melters and disposing of failed or spent melters. Overpack will provide restraint, contaiment,
contamination control, and radiation shielding during melter transport and disposal activities.
Subcontractor - Duratek, Inc.

Vendor - A manufacturer or supplier providing materials and/or services to the subcontractor.

. 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 function of the shell, while providing controlled
air in-leakage to the melter plenum.
Frit - Glass particulate of a size and geometry suitable for direct feed into the melter,

-
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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

Iid.

1.3

Acronyms

Acronyms used in this Specification include:

cCcTvV
DOE
ICD
HLW

Closed Circuit Television
Department of Energy
Interface Control Document
High Level Waste

RPP-WTP River Protection Project-Waste Treatment Plant

SC
SSC

wEg

Seismic Category
Systems, Structures, and Components

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 Iatest 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.
2
3.
4

5.

IEEE Std 141, Recommended Practice for Electric Power Distribution for Industrial
Plants (1986)

. IEEE Std 260.1, American National Standard Letter Symbols for Units of Measurement (1993)

IEEE Std 315, Graphic Symbols for Electrical and Electronics Diagrams (reaffirmed 1993)

. IEEE Std 399, Recommended Practice for Industrial and Commercial Power Systems

Analysis (1997)
IEEE Std 1202, Standard for Flame Testing of Cables for 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 ITI, Division I, Subsection NC, Rules for Construction of Nuclear Facility

o

Components (2001)
ASME Section VIII, Division I, Rules for Construction of Pressure Vessels (2001)
ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities(1989)

. 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)

Code of Federal Regulations (CFR) - 29 CFR 1910, Subpart 8, Occupational Safety and Health

Administration, Electrical (most current revision)

National Electrical Manufacturers Association (NEMA):

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

2. NEMA/ICEA (Insulated Cable Engineers Association), Power Cable Ampacities (1999)

National Fire Protection Association (NFPA)

1. NFPA 70, National Electrical Code (1999)

2. NFPA 497, Recommended Practice for Classification of Hazardous Locations for Electrical
Installations in Chemical Process Areas (1997)

Underwriters Laboratories Inc (UL) - UL 508, Standard for Safety Electric Industrial Control

Egquipment (1999)

American Welding Society (AWS)

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

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

American National Standards Institute/ American Institute of Steel Construction (ANSVAISC)

1. AISC N690, Specification for the Design, Fabrication, and Erection of Steel Safety-Related
Structures for Nuclear Facilities (1994)

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)

Other Reference Documents/Drawings

Deleted

Document No. 24590-WTP-3PS-J000-T0001, Rev 1, Engineering Specification for Melter Systems
C&l Work Specification '

Deleted

Statement of Work for Subcontract No. 24590-CM-SRA-HMO00-00001, Modeling and Design of
Melters

Deleted

Deleted

Contractor Correspondence No. 025802, Contract No. DE-AC27-01RV14136 - Letter Subcontract
Number 24590-101-TSA-W000-0010, Comments to Duratek’s 30 % Design Package Submittal
Document No. 24590-HLW-S0C-S15T-00009, Rev 0C, HLW Vitrification Building Seismic
Analysis-In-Structure Response Spectra (ISRS)

Document No. 24590-WTP-3PS-SS90-T0001, Rev. 1, Engineering Specification for Seismic
Qualification of Seismic Category I/Il Equipment and Tanks

Document No, 24590-WTP-DC-ST-04-001, Rev. 1, Seismic Anaiysis and Design Criteria
Drawing No. 24590-HLW-DD-S13T-00071, Rev. 2, HLW Vitrification Building Structural Melter
Seismic Restraint Embed Sections and Details

Calculations No. 24590-HLW-DDC-S13T-00034, Rev. A, Melter Seismic Restraint Embeds

. Document No. 24590-WTP-3PS-FB01-T0001, Rev. 1, Engineering Specification for Structural

Design Loads for Seismic Category IIl & IV Equipment and Tanks
Document No. 24590-WTP-SRD-ESH-01-001-02, Rev 21, Safety Requirements Document, Volume I

3z /’,,% I &

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 Reqnirements

A. Other Functiona! 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. 2.2G).
The package is referred to as the baseline design in this Specification. Sec 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 boits, 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
n accordance with the structural requirements outlined herein.

3. Jack bolts: Design jack bolt system to prevent formation of significant gaps between refractory
bricks, Bolt adjustment shall allow for:

a. Remote operation in the melter cave.
b. Support and adjustment of cooling panels and refractory during assembly, installation,
startup, and operation.

4. Melter Lid: Design shalil 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.

Provide contractor-coordinated interfaces with overpack and facility restraints.

Provide flatness tolerances for refractory installation.

Provide refractory coolmg.

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

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.

e D

L]
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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 Jevel 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
decommissioning 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 defied 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 mainfenance crane will accommodate remote
removal/replacement of modular components and equipment during startup and operation.
Subcontractor shall coordinate with contractor to determine 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, hase and lid, and from S5Cs 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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Each bubbler assembly, in coordination with the contractor, shall be designed for individual
removal and replacement.

K. Restraint System

1.

3.2

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.

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 wiil
be provided by the project when available.

Performance Requirements

A. Design Life

1.
2.

3.
4,
5. Subcontractor shall document bases for declaring the design lives of the melter and 211 associated

The facility is expected to operate for approximately 40 years.

The melter, excluding consumable SSCs specified by the subcontractor, shall have a minimum
5-year design life.

Refer to Appendix B for predicted subcontractor-defined design lives of selected 8SCs to support
target availability.

Deleted.

SSCs.

B. Melter Throughput and Availability

1.

33

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.

Melter shall transform a shury 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.

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

Design Conditions

A. Site Data {Applicable to Melter Transport in Overpack)

1.

Elevation: 662 to 684 feet above mean sea level.

2. Site Climatological Data:
Ambient Air Temperature Minimum: - 23 °F, Maximum: 113 °F
Rate of Increase Maximum: 26 °F per 20 min
Rate of Decrease Maximum: 24 °F per hour
Relative Bumidity Maximur: 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 te 1.4-in. wg negative
pressure with respect to surrounding secondary confinement zones.

c. Melter plenum pressure will be maintained at a2 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: .

2. 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.

¢. 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. Subconfractor shall identify critical melter services where stoppage would resuit in rapid
failure of associated component or melter system (see Appendix B). Include estimates of
time to failure.

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

6. Deleted

3.4 Mechanical Reguirements

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 filied.

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 dedicaied feed line and pump.
b. Cooling water.
¢. 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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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.

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

Viewing ports shall be purged to prevent buildup of solids and other contaminants.

Cool CCTV ports as required.

D. Refractory Expansion Control System

1.

2.

Design jack bolts to actively control refractory expansion without operator intervention. Remote
operation cf, and access to, the bolts shall be maintained.

Coordinate with Contractor to provide a means of locally monitoring cooling panel and refractory
movement with visual indicators.

E. Melter Cooling Water System

L.

2.
3

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

Cooling panels shall be designed in accordance with Ref 2.1D3.

Cooling panel design shall be such that internal pressure and/or temperatuwre induced distortions

will not place undue stress against the melter refractory.
4,
5.

Design cooling panels to be emptied at melter changeout or decommissioning.
Coordinate with contractor for overzll cooling water system design, including instrumentation
and controls, external to the melter.

F. Melter Offgas System

i.
2.

5.

6.

See Appendix A for sizes of primary and standby offgas pipes.

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.

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

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

Provide redundant pressure measurement for the melter plenum.

G. Piping

1.

All cooling water piping, 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.

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

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

Drains: Provide Iow-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 parficle waste and to minimize inflow of air due to the melter operating at a vacuum.

Material Requirements
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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.

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.

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

Chemical resistance

Radiation resistance

Pressure effects (cyclical)

Temperature effects

Hardness (possibility of galling and fretting)

g. Fatigue (cyclic stresses both with and without the presence of aggressive chemicals).

Mmoo o

4. Corrosion monitoring capability during operations is not required.
1 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-1 items during and after a seismic event.
Thus the melter shell and restraints are SC-1I, and shall be seismically qualified in accordance
with Ref. 2.2.1,

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 11 & M from reference 2.2.H.

b. Subcontractor shall submit a Seismic Qualification Report consistent with the requirements of
Ref 2.2.1

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 molien
glass,

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

shall maintain an appropriate factor of safety against vield when subjected to appropriately
combined SC-III loadings.
During transport and normal operating conditions, the deflection under Joad shall be limited to
allow for proper refractory performance.

Subcontractor shall design an anchor system, per SC-II, to lock melier in place, including pin,

restraint, and interface to building embeds.
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Subcentractor 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.

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.

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

B. Melier Base

L

See Appendix B for additional structural related interface details.

C. Transportation System

1.

2.

3

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 accommeodate slight
differences in transport rail elevation.

Fasteners, Anchors, and Positioning Devices: Coordinate with contractor to establish design and

interface requirements for all phases of melter life.

See Appendix B for transportation system interface details,

D. L.oadings

1.

~o

Dead Loads: Design shall consider the combined weight of all melter S8Cs. Other static loads to

be considered include: '

a. Temporary rigging equipment during transport. _

b. Weight corresponding to maximum glass volume during operations.

¢. Circulated cooling fluids during operations.

d. Encasement of all voids with grout during decommissioning.

Live Loads: Subcontractor shall coordinate with contractor to develop loading requirements and

limits related to transport, maintenance, decommissioning, and jurmper attachment.

Seismic loads:

a. For SC-II systems and components, seismic loads shall be determined in accordance with
Ref2.21

b. For SC-TII 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
ifi. hr=68
¢. Alternately, SC-II seismic response may be determined by means of scaling the response
from the SC-II analysis
L 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

Pressure Gradients: The gas barrier walls shall be evaluated to withstand the operating pressure
range of the offgas lines identified in Appendix A.
Other Loads:
a. Thermal induced loads to be experienced during startup, normal operations, and idiing.
b. Piping reaction loads during normal operation.
¢. Impact wrench Joad, Maximum design load is 450 fi-Ibs.
See Appendix B for melter static and live load detail requirements.
Load Combinations: .
2. The melter is to be analyzed for the loads and combined loads appropriate to the seismic

category (SC) of the component being considered as histed below.
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i SC-1I elements: load combinations are based on the Structural Analysis and Design
Criteria (Ref. 2.2.J) and ANSI/AISC N690 (Ref. 2.1.1.1)
if. SC-II elements: load combinations are based on the Engineering Specification for
Structural Design Loads for Seismic Category Il & IV Equipment and Tanks
(Ref. 22.M)
b. Notations

i D =Dead Load
ii. L =Live Load
iii. E = Earthquake
iv. Fu = Inelastic Energy Absorption Factor
V. To = Thermal Loads during Operating Conditions
vi. Ro = QOperating Pipe Reaction Load
vii. S = Allowable Stress per Allowable Stress Design Method
¢. SC.II load combinations
i. Non-earthqueake 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
(2) 1.68=D+L+Ro+To+E/Fu
iii. For elements in compression and shear, and for bolted connections

(b) 14S=D+L+Ro+To+E/Fp
d. SC-II load combinations
i S=D+L
i, S=D+1L+Re+To
iii. For primary plus secondary stresses, the allowable limits above are increased by 2
factor of 1.5
iv, S=0.75(D+L+Ro+To+E/14)
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. 2.1.J.1
ii. SC-III allowable stresses are per Ref. 2.1.K
6. Analysis: For 3D finite element analyses (FEA), in absence of code language governing
allowable siresses, 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, regardiess of loading, may be Von Mises {maximum distortion
energy) criteria

¢. 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-TI load cases and combinations shall be submitted in accordance
with section 7.2 of reference 2.2 1.
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b. SC-H seismic reactions at the interface of the melter base seismic pin and lug shall not exceed
the following limits, per Ref. 2.2.L. Loads may act in all directions concurrently.
i, 250 kip east-west
ii. 250 kip north-south
iii. 100 kap vertical

¢. SC-I seismic reactions at each “taithook™ bracket shall not exceed 90 kips vertically, per Ref.
2.2.1. No other loads are permitted on the tailhooks.

E. Other

1.

2.
3.

3.6

Buckiing

a. To ensure that elements in the load path maintain their structural integrity, appropriate
methods of analysis shall be employed to analyze 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
il. 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.

Structural welding shall be per Refs. 2.1 11 and 2.1.1.2

Material properties for structural analysis shall be per Ref. 2.1.D.6

Electrical Reguirements

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

A. General

1.

2.

The following code references apply to this section: Refs 2.1C1 throngh 2.1C5, 2.1E, 2.1F1,

2.1F2,2.1G1, 2.1G2, and 2.1H.

Subcontractor shall speclfy the following:

a. Minimum and maximum values of the following electncal 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.

Electrode firing configuration.

Instrumentation and control requirements for the power source to the electrodes, discharge

heaters, and startup heaters.

/o

B. Electrode Power

L

2.
3. Connector for making external connections to the extension buses shall allow for expansion and

4.

5.

Electrodes and extension buses shall be capable of carrying the current at the voltage required for
all modes of melter operation.
Minimize connection resistance if the extension bus and electrode are two separate components.

contraction of the extension bus.

Magnetic Coupling: Extension buses shall not cause magnetic coupling with the materials
through which they pass.

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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Discharge heaters shall be matched to the extent practical with respect to resistance, operating
current, and voltage.

Each discharge heater assembly shall be designed with 2 plug-type connector integral to the
heater assembly.

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 comnectors 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
inctuded 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.

¢. #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
comnections 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). Instrumentation 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).
¢. Controls with ¢ritical 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 clectrically
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 S5Cs.

38 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.

¢. 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 8SCs for
mzintenance.

f 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 S8Cs identified in
Ref 2.2D:

a. Specify what critical SSCs need to be maintained and inspected, specify maintenance and
inspection requirernents, and provide data on predicted availability.

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

¢. 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.

Subcontractor shall identify all special tools and equipment for mamtenance.

All removable or replaceable components and equipment shall have lifting bails designed to
interface with the overhead maintenance crane or power manipulaior. 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.

bl
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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 of Ref 2.1D4,
and in accordance with Ref. 2,1D35.

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

design.

See Ref 2.2D for quality assurance requirements pertaining to specific melter SSCs.

The contractor reserves the right to review design work in progress to assess the eftectiveness 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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NOMIMAL DESIN
PRESSURE/ LnT FLum
CONNEC- VOLTS AT | NOMINAL | DESIGN LIMIT | PRESSURE 7| DESIGN Ly SERVICE NOTES
TEM TION [UNE STZE, SERVICE{ NOMINAL | POINTOF | TEMPER. | FLOW/AMPS | VOLTS | TEMPER. | CRIICAL |GATEGORY| CONNEC-
|DENTIFIER DESCRIPTION NUMBER [ INCH | OPSMODE | TYPE | FLOW/AMPS |  USE | ATURE.F| {NOTESS) | (NOTES9) | ATUREF | SERVIGE | (NOTE59) | TION TYPE
porl8 ﬁ.":‘ssgﬁg}‘g‘,\]‘%%‘.‘;‘r RIBERPURGE | o nia | @ Jivverwrrrens| a2 35CAM 3FSIG 13 NA <15 P56 240 NO b STAUBLE | 14,53, 24
agil3 R SUPPLY - BUBBLER (TYPICAL OF 8 [V° g‘ A a2 jcomtmuous| iz 3SCFM 10pPsIa 113 NiA <15 P$IG 240 Yes o STAUSL! | 14,15,24
agios  [NRSUFPLY DUBBLER ORSTARTUR Nt W 8PARE w2 3SCEM f0psia 113 Ty <5PSIo 20 NO o stausl | 20
htm18 w&&‘;}?ﬁc’ RAOE COGLING wa 1 lconnnuous| w2 505CFM A 3 A 25P5IG "3 NO o STAUBE!
html19 mw&fgff FXTERSION | ya 1 {cowmuous| w2 | 1oscrm NeA 113 NiA 28p81G 113 vis b STAUBLY
ogpl2 I’é’gof_‘é';” LY -FUTURE STANDBY FILM | 500 2 SPARE | NIA A 3 NiA <18 PSIG 240 Yis b SPECIAL
ogp1d  [fne SUPPLY- TS PLENUMPRESSURE | 400 112 | conmaous| 0.2 SCFH sPaIG 13 NiA sesie 240 YES D STAUBLI
ogsD3 AR SUPFLY -LINE PURGE. STANDBY A z  |connnuous| e+ |30.te0scFM| 5PSIe 13 A <15 Psia 240 %o D SPECIAL
OBFOT I nEUUM ERSUREIENT O | Nee 38 |conTnwous| m2 | ozscPn | orsia 1 A <15 Psie 240 NO D sTaveLl | a4
) CONTINUGUS
vewol [NRSUPREY. PLENUMCCTV COOUNG | 2 (FCOTY | A4 15 SCFM 10PSIG 118 A <15 PSIG 260 Yes o sTAuBLY | 28
i } INSTALLED)
ogPU3  [AWSUPPLY - FILM COOLER NoaA 2 |conmnuous] w1 | escrm | opsie 113 A <15 PSIG 200 Ho o SPECIAL | 35
kdpr  (ARSUERLY ﬁ{'eﬁ;‘é‘f&:c%ﬁm"“ N33 aw | continuous] 1 22 8CFH 1 113 NA <15 Psia 240 NO D STAUBL
port? | AL or sy TIOERPURGE! nia s | a8 | cowmwuous| 2 | ozsorH | opsG | NIA 45 P5IG 240 S o ] stauen |
wior  [AReon P ELY - LEVEL DETEGTOR, N34B w8 jcoNmNuous| A 1 SCFH 2PSIG "3 NA <15 PSIG 240 YES Y STAUBLS
winy  [FROCHSUPPLY - LEVEL DETECTOR, N3 w  |conmmuous! A 15cFH Ipsia 113 WA <1586 240 ves D STAUBLI
RAFE (OHLY IF
dm0l  |DRAIN-MELTER SHELL N3z 3 LEAK NiA NA oPSI3 113 A Nt 113 NO WA A &
CCCURS)
PPRLY . 27
fed16 ZE.EZ? SUPPLY -FEEDNOZAEMYPICAL | ooy pop | wa | conmmuous | wa 1 OPM 35 PSIG 13 A 168 PSIG 360 HO D stavsu | &4
STARTUP TEOLT
fed07  |FRIT ADDITION FUNNEL po2 3 b oy NA A NiA WA NiA A NO A e | 830
FOWER - DISCHARGE GHAMBER e oLy
Md21  [HEATER (TYPICALOF 8 TOR EAST 4 NA | conrmuous | FLEC | sps0a 0-202v | NA 504 B0V 800 NO MA | My
WEST, PAIRED GONNECTIONS)
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HOMINAL - DESIGN
PRESSURE/ LIMT FLUID
CONNEC- VOLTSAT | NOMINAL | DESIGN LIMIT | PRESSURE /| DESIGN LMIT SERVICE NOTES
fTEM TION  |UNESIZE, SERVICE] NOMINAL | POINTOF | TEMPER- [ FLOW/AMPS | VOLTS | TEMPER- | CRITICAL |CATEGORY| cosmec-
IDENTIFIER DESCRIPTION NUMBER | INCH | OPSMODE | TYPE | FLOW/AMPS| USE | ATURE.F | (NOTESS) | (NOTESS) | ATUREF | SERVICE | (NOTESS) [ TIONTYPE
POWER - DISCHARGE CHAMBER ELEC- MULTE
b2z [ ARY, TYICAL OF 2 A RARE | O 204 208V NA 35A s0av 500 NO LU I L B T
POWER - STARTUP HEATER (TYPICAL  [PUS, 6, 7,3, STARTUP | ELRC.
hs0s  |oe gy . A o a1 115A a0y WA 150 A S0V 113 No A NONE | a28
ogpll  |OFFGAS - MAIN PORT Po3 8 |contnuous| wa A siywe l4po-1000f  wa [eomws] 1000 NO M il o
ogs02  [OFFGAS - STANDBY PORT P4 8 RARE A A SN | 4601000 wa  |eomwal| 1000 NO " el B
ogpl0  [POWER - FiLM COOLER CLEANER N38 A rare | S0 5A BOVAC | NA A WA WA NO N4 LEMO
CONTIRUOUS | g pe.
vewd2 |POWER-CCTV. PLENUM Ns9 WA | gFeeTY ol 3A 120VAC | RA NiA A A Ko WA LEMO
INSTALLED)
RIM20  [POWER - ELECTRODE (TYPICAL OF 2) tua wa | conTinuous | SEC | 1500-8000A |75-320vAG]  NA 8300 350VAC aA YES wa | sPEc
conmuous | oo
vewd5  [SIGNAL -COTV, PLENUM Nao WA | (FCCTV WA 1v NA WA NA A HO WA LEMO
TRICAL
INSTALLED)
SIGNAL - FILM COOLER GLEANER LINIT
©8P01  lSvarerr cown HEe A RARE | SIGNAL 24 1OVAC | A HA 10PSIG A No NA LEMO
SIGNAL - FiM COOLER CLEANER LINIT
ogPO2  |SunTon us NsD NA RARE | SiGNAL 24 movac | wA WA 25P5i0 NA NO WA LEMO
SPARE SERVICE, - CONNECTION TO
0BT [Sranber ceFahs N5? m RARE 2 A snwe | 2 A WA 160 NO o STAUBLI
agild  |SPARESERVICE-FORT (TYPICALOF 4) |  NA 2 A A NA iR WA A NiA 160 NO wa | sTausu
TC - EAST DIGCHARGE CHAMBER, ' THERMO
tmp4?  {THERMOWELL #1 {TYPICAL OF 2 VA A wa  |conmnuous|coure]  wa WA WA NiA 1A A NO A LEMO
COMMON CONMECTION) SIGNAL
TC - EAST DISCHARGE CHUAMBER, THERMO:
tmp50  |THERMOWELL #2 (TYFICAL OF 2 VIA NA WA | CONTINUOUS | GOURLE| N NA wa WA A WA NO WA LemMo
COMMON CONNECTION) SIGNAL
G- EAST ELEGYAGDE, (3TOR HERMO,
ELECTRODE, 2 FOR COOLING AR
mpds (e vie coeion A MA | CONTINUOUS | COUPLE | NA A A A NiA NA no NIA LEMO
CONNECTION)
TG~ FAST REFRACTORY THERMOWELL THERMO.
tmp53  {[TYPICAL OF 5§ VIA COMMON riA wA | conmnuous |courte|  w wa A A HA WA O A LeMO
CONNECTION) SIGNAL
TC- GLASS PODL & PLENDM, FAST THERMO.
tmpd7  |THERMOWELL (TYPICAL OF 5 WA WA NA | CONTINUOUS [ COUPLE| N NA WA NiA tA 1A NO A LEMO
COMMON GONNECTION) SIGNAL
TC - GLASS POCL & PLENUM, WEST THERMO.
tmp4s  [THERMOWELL {TYPICAL OF § VIA NeA MA | CONTINUOUS |COUPLE]  NA A WA wa WA WA N NiA Lemo
GOMMON GONNECTION) SIGNAY,
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HOMINAL DESIGN
PRESSURE / LIMT FLUID
CONNEC- VOLTSAT | NOMINAL | DESIGN LMIT | PRESSURE /| DESIGN LIMFT SERVICE NOTES
TEM TION |UMESIZE, servic| nommaL | pomtor | TeMPER. [ FLOW/AMPS | VOITS { TEMPER- | CRIICAL |CATEGORY] CONNEC-
IDENTIFIER DESCRIPTION NUMBER | INcH | opsmope | TYPE | riowiamps | bse ] ATUREF| (NOTESS) | (NOTES®) | ATUREE | SERVICE | (NOTESS) | TIONTYPE
TG - WEST DISGHARGE GHAMBER, TRERMG
tmp5t  |THERMOWELL #1 (TYPICAL OF 2 ViA an WA | CONTINUOUS [COUPLE| A NIA N A NA HA O WA LEMO
COMMON CONNECTION) SIGNAL
7C - WEST DISGHARGE CHAMBER, THERMO-
tmp52  |THERMOWELL #2 {TYPICAL OF 2 VA NA nA | conmmeous feoure| WA NA NA A A WA 8o oy LMo
COMMON CONNECTION) SIGNAL
1C - WEST ELEGTRODE (3 FOR THERMO-
ELEGTRODE, 2 FOR COOLING AIR
tmpas [ e CORMAON NiA WA |conTiuous |COUPLE} A A NA NA NA WA NO NA LEMO
CONNECTION)
G- WEST REFRAGTORY THERMOWELL THERMO-
tmp54  [{TYPICAL OF § VA COMMON NiA wa  |conmmuousfoourtE|  NA NA NA N NA N D NA LEMO
CONNECTION) SIGNAL _
por06  [VENT - EAST DISCHARGE CHAMBER NaTA 2 |conmnuous| wA | 17SCFM NA g7 17scPM | -5Psia 1000 to na | SBOLT 1
porld  |VENT -WEST DISCHARGE CHAMBER r4BA 2 jcontmuous| wa 17 SCFM NA 07 wwsceM | sPsiG 1009 No LV 4 I
WATER RETURN - COOLING PANEL
gar e N ot F SUPPLY ba A A ew A43GPM A 120 ssepm | 1sopsa 368 YEs NS
dgfl  [WATER RETURN - COOLING BASE N2t 1 fcotmmuous| cw 1werN | soPsia 120 wePM | 1sopsa e YES NS
dg2d  [WATERRETURN -COOLING, EnsTwALL| a5 1 |conmnuous| ow 1aaeM | sopsie 120 s0GPM | 160PSIG 266 YES NS
dgze  [WATER RETURN - COOLING, NORTH N4 1 fcontmuous| ow 1neem 80 PSI0 120 10GPM | 150 PSIG 368 YES N8
g8 [wATER RETURN - COOLING, SCUTH N23 1 {cowmnuous| cow sorm | soPsiG 120 5GPM 150 PSIG 368 Yes NS
cgao  WATER RETURN - COOLING. WeST N2 1 |conmnuous| cw 10.6PM 50P9IG 120 106PM | 150PSIG 368 ves NS
gl [WATER SURPLY - COOLING, BASE N1 1 {conmuous| cw j0ceM | sopsig % weem | 150PSie 368 Yes Ns | sTauew
g’ [WATER SUPPLY -COOUNG, EASTWALL |  H20 1 |conmnuous] ow 06eM | soPsiG 8 woeeM | 1sapsi6 366 YES N3 | STAUBL
dgay  [WATER SUPPLY -GOGLING, NORTH pi 1 |conmnuous| ow mepM | sapsig % 10674 | 150PSIG 286 S ws | stausu
clgzg  [WATER SUPPLY - COOLING, SQUTH N1g 1 {conmnuous| ow 5aPM soPsia 85 5GPM 150 PStG 368 YES Ns STAUBLY
cgdl  |[WATERSUPPLY -COOLING, WESTWALL]  N17 1 {conTnuous| ow toeem | 50PSIS 85 10aPM | 150Psia 38 YES NS | STAUBL
fedra  [WATERSUPPLY-FEEDNOZZLEFLUSH 1 i NA  {INTERMITTENT| DWW 26PM 38 p8IG 5 26PM 150 PSIG 165 N A ey
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High Leve! Waste Melters

NOMINAL DESIGN
FRESSURE LIMIT FLUID
CONNEC- VOLTS AT | NOMINAL | DESIGN LIMIT | PRESSURE ] DESIGN LIMIT SERVICE NOYES
ITEM TION  |LINE SIZE, SERVICE| NOMINAL | POINTOF | TEMPER. | FLOW/AMPS | VOLTS TEMPER- CRITICAL { CATEGORY| CONMEC-
IDENTIFIER BDESCRIPTION NUMBER | INCH | OPSMODE | TYPE | FLOW/AMPS USE ATURE,F | (NOTESS} | (NOTES9) | ATUREF SERVICE | (NOTE 50) | TION TYPE
WATER SUPPLY - FILM COOLER WASH
o8P |k IFCTED VA FILM COOLER AIR LINE) NiA WA |INYERMITTENT] DWW 1GPM 25P5I6 %5 166M 135 PSIG 3668 NG A A
WATER SUPPLY -PREFEED PLENUM
£ed08 |00 INGWATER, EAST FEED No1B ¥4 |INTERMITTENT| DWW 1GPM 25PSIG 95 1GPM 135 PSIO E NO NiA STAUBL
WATER SUFPLY -PREFEED PLENUM
fod08 [ ING WATER, WEST FEED NO2B A5 |INTERMITTENT| DWW 1 GPM 25P81Q 95 1GPM 135 PSIG 368 NO NA STAUBLI
\WATER SUPPLY - STANDBY OFFGAS
ogsOl  [PIPE SPRAY, SAME CONNECTIONAS NiA A |INTERMITTENT| Diw 1GPM 26 PSIG 85 16PM 135 PSIG 368 HO NS STAUBL
oge03
SERVICE TYPE
Ar WELDING GRADE ARGON
CW  COOLING WATER, DEMINERALIZED, FILTERED TO <2 MICRON, NO CORROSION INHIBITORS, CL < 40 PPM, SULFATE <100 PPM, TDS <340 PPM, TOTAL SUSPENDED S011DS, <300 PPM, TOTAL HARDNESS < $70 PPM
A1 INSTRUMENT AIR PER ANSINEA-57.0.01-1096
A2 INSTRUMENT AIR WITH EXTRA FILTRATION FOR PARTICULATE, WATER, AND HYDROCARBONS
DIW  DEMINERALIZED WATER
1 COOUNG WATER SUPPLY TEMPERATURE IS TO BE GREATER THAN MELTER GALLERY AIR TEMP TQ PREVENT CONDENSATION
6 INSTALLED DURING MELTER STARTUP )
11 DISCHARGE CHAMEER AUX MEATERS NOT NORMALLY CONNEGTED. HEATER TQ BE USED FOR POUR FLANGE GLASS BLOCKAGE RECOVERY
14 AJR LIFT DISCHARGES ARE OPERATED INTERMITTENTLY ONE AT A TIME. ARGON IS PURGED THROUGH THE AIR LIFT AT 0.2 SCFH WHEN GLASS 1S NOT BEING THSCHARGED
24 NA=NOT APPLICABLE
28 COOQLING AIR WILL BE EXHAUSTED INTO MELTER CAVE
29 BUBBILER AND STARTUP HEATERS FIT THE SAME LID NOZZLES
30 FRIT ADDITION AND FEED NOZZLES FIT SAME LID NOZZLES
34 {EVEL DETECTOR REFERENCE LEG AND MELTER PLENUM PRESSURE COMBINED MEASUREMENT FROM STANDBY OFGFGAS PORT
35  MAY INCLUDE WATER FLUSH FOR ¥ILM COOLER
37 TEMP MAY BE HIGHER IF FILM COOLER AND AR INJECTION STOPS DURING PRESSURE TRIP
40 SEAL POT OR TRAP REQUIRED
50 ONCE PER 4 HOURS THE FEED LINES ARE FLUSHED. THIS OCCURS FOR EAGH OF THE 8 ADS PUMPSFEEDLINES, OR 1.5 GPH PER MELTER, APPROX ONCE
PER MONTH, FLUSH EACH FEED NOZZLE FOR APPROX 30 MiN.
53 AIR FLOWS DURING POURS ONLY, APPROX. 30 MIN EVERY 3 HR. ARGON USED AS A CONTINUOUS PURGE, EVEN DURING POURS (ABOUT 1 SCFH)
§4 WATER USED TO COCL PLENUM AFTER |DLE FLOW FROM ONLY 1 NOZZLE IS SUFFICIENT, DURATION APRROX 30 MIN,
58 UNLESS OTHERWISE NOTED, THE OPERATING DESIGN LIMITS MUST BE BASED ON PROCESS VALUES DEFINED BY RPP-WTP ENGINEERING.
WHERE PROCESS VALUES DIFFER FROM THE B31.1 PIPINGITUBING SERVICE CLASS, THE SERVICE CLASS 1S GOVERNING.
64 PROCESS VALUES ARE BASER ON PILOT MELTER DATA AND DESIGN DEVELOPMENT. ACTUAL ME: TER OPERATING/DESIGN CRITERIA MAY VARY DEPENDING ON FINAL SYSTEM DESIGN BY RPP-WTP
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Appendix B - Melter Design Interface Details
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High Level Waste Melters
Tag Componant (2, 3} Interface Dotall Interface Criterla SystemJ Area Comments
{2, 3) Locators
agi07  |bubbler component welght 290.31 b, HSH
agi08  {bubblar intermediate in-facility storage criteria consumable template has storage positions for 8 consumables ‘HSH note 5
) with 11 in diz. bases
agi2  [bubbler operating life _ MTTF - 2 mos HSH
agi03 {bubbler remote handling requirements 3inch across flals for captive fastenars, 1-1/4 inch ACME thread, HSH
nut ratainer, standard liting bait for 5 ton and 17 ton crane hook
vewD9 fccty - for melter plenum)component weight 250 ib. max HSH
vew07 lccly - for melter plenum]dimensions - envelope 16.75" dia. X 34.31" tall HSH
vewl14 |cclv - for melter plenum|intermediate in-facility storage criteria consumable terplate has storage positions for 8 consumables HSH note 5
with 1 in dia. bases
vaw02 lcctv - for melter plenumjoperating life MTTF - 12 mos HSH
vew05 ooty - for melter plenum remote handiing requirements 2 inch across flats for caplive fasteners, 1-1/4 inch ACME thread, HSH
nut retalner, standard lifling ball for 5 ton and 17 ton crane hook
encd9 |cooling panel adjustment interface/cormection adjustments to indicators not necessary HSH
expansion indicalors
encd8  [cooling panel quantity 21 total - 6 on east wall, 9 on north wall, 8 on west walk HSH
expansion indicatars _
enc4é |cooling panet viewing criteria need to view a 4" diameter whee) at a steep viewing angle. HSH jumper placement by project may affect
expansion indicators Approximatety 60-20 degrees view
encl? |datum point - facility  [coardinates of melter datum in plant metter 1: N. 3808'- 7 1/4"E. 10149'- 1" Elev, 2'- 11" mellar 2; ao note 5.
reference coordinate system N. 3808'- 7 1/4" €. 10042’ - 1" Elev. 2° - 11"
enc18 datum point - facility  |description of physical location located 7.75 inches to south of pour spouls center line on west rail 30
reference  lcenter line at elev. 2'-11"
enc3B  |datum poini - faciity  jdimensionat tolerance for locating datum  |{to be determined by project after completion of meiter design HSH frole S
reference point in metter cave
enc21 [datum peoint - meiter description of physical Jocation (x,y,z point on top center of west rall, on centeriine of selsrnic restraint )
refarence [tocation from which all melter dimensions |pin. See enc18 and res(4
originale from) o
enc4t (datum point - meiter  [fabrication/ assembly dimensionai +- 0.031° (0.0156" for the hole o Ihe end truck and 0.0156" for 30
{reference tolerances the holes(s) in the restraint
por24  |discharge chamber lid |component weight S (1642 I, HSH
por23 [discharge chamberfid |dimensions - envelope 33.125" x 40.0" plan, 19.125" high from bottom of refractory lo top HSH
of cover, 34 25" high from botiom of refractory to top of lifting lugs
|porG8  {discharge chamber lid joperating iife MTYTF - 30 mos HSH
por05 {discharge chamber lid [remote handling requirements 5 inch across flats for caplive fasteners, 1-1/4 inch ACME thread, HSH
nut retainer, standard lifting ball for 5 ton and 17 ton crane hook;
alignment device wili protect heater elements from damage during
installation (see maintenance tools)
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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} lintorface Detall Interface Criteria Sysfem/ Area Comments
(2, 3) Locators
enc28 [drain - for annulus drain configuration elbow directed downward with "flapper valve” on end, drains onto HMP
spaces pour cave cover
encd6 tdrain - for annulus leak detection configuration for drain shell leak detector level probe will be focated with its tip roughly in HMP
spaces elbow of drain, If leak davetops, water will bulld up to about 5" we,
then any additional water will drip out of flapper valve.
ancht {drain - for annulus physical location lower northwest comer of meiter HMP
|spacas
enc52 fdrain - for annuius operating iife MTTF - life of melter HSH
spaces - leak detection
equipment
enva? |facility ralls cenfiguration rectangular, 2.6" wide, fial, top of rail elevation 2'-11", eastiwest HMH
rail stops 11-3/4"711-3/4" north of building grid K
env33 |facility rails toad limits - horizontal Design anchorage of rail for 10% of vertical lead on whee! HMH conforms to wheel vendar design
recommendations and Crane
Manufacturers Associatlon of America
({CMAA)
envB7 |faciity rails {oad limits - vartical Assume 2 imes whee! rating in env52 for occaslonal overioad HMH
env3d6 |facility rails malerialfinish/coating/heat treating 17-4PH stainless, condition HY00, yleld sfress = 183ksi, RMS 63 HMH
) {o 125, no coating.
envas (facility ralls maximum rail gap R inches HMH Subcontractor comfortable crossing any rallﬂ
gap smaller than 20.5 inches (whee!
spacing), less 2 inches {load distribution
rper CMAA 70, 3.3.2.3), less any ralf tapers
used. A 7.5 Inch rall gep between the HL
melter overpack and the HLWV vitrification
facility rails will be acceplable.
envd |facility rails size/configuration 2.5" wide, must be fial, no more than a 1/32” chamfer (or radius) HMIH
on edges, at laast 17 tall for rall flange clearance. Top of rait
elevation 2-11", rails siop 11-3/4" north of building grid K.
envdi facility reils tolesances - horizontat Iateral /parallel horizontal lateral deviation +/- 0.04" over a 6 fool rail span, HMH
paralielism of rails in horizontal plane +/- 0.04" for each 16 fool
sparn {non-cumulative)
anv34  |faclity rails verlicalieveinass tolerance 0.060" HSH/HMH Reguiremant driven by facllity rail flatness
iolerance
fed14  jfeed nozzle component weight 108 b, HSH
fed11 |feed nozzle dimensions - envelope 13" dia. flange X 23.88" long HSH
fed21 jfeed nozzie Intermediate in-faciiity storage citerla consumabte template has storage positions for 8 consumables HSH note 5. Feed nozzle to be slored in
with 11 In dla. bases Consumabie Template
fed03 |feed nozzie operating life MTTF - life of mefter HSH
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High Level Waste Melters
Tag Component {2, 3) interface Detall Intarface Criteria System/ Aroa Comments
(2,3} Locators
fed07 |feed nozzle remote handiing requirements 5 Inch across fiats for captive fasteners, 1-1M inch ACME thread, HSH
nut retainer, standard lifling ball for 5 ton and 17 ton crane hook
fed19 |feed nozzie - glass frit  jcomponent welght 132 b, HSH
addition
fed16 |[feed nozzie - glass frit feonfiguration project design requirement. Will be configured to interface with HSH . shall interface with consumable bucket with!
addition subeontractor port design. gate valve on botiom to accept bulk charge
of frit wfo metering
fad20 [feed nozzle - gtass frit |intermediate in-facility storage criteria consumable template has storage positions for 8 consumables HSH note 5. Storage location wilt be determined
addition with 11 [n dia. bases by project eperations
fed05 )feed nozzle - glass frit rremote handling requirements 4 inch across flals for captive fasteners, 1 1/4 inch ACME thread, HSH
addition Jnut relainer, standard %ifting bail for 5 ton and 17 ton crane hook
0gsi3  }film cooler componant weight 251 ib. HSH
ogsit [film cooler dimensiens - envelope 22" dig. flange x 23.5" fong, from bolom to top of flange HSH
0gs36 (film cooler intermediate in-facliity storage criteria consumable template has storage positions for 8 consumabies HSH note §
with 11 in dia. bases
0gs63 {film cooler operaling lfe MTTF - 35 mos HSH
0gs05  (fitm cooler remote handling requirements 2 inch across fials for capfive fasteners, 1-1/4 inch ACME thread, HSH
nut retalner, standard Ufting bail for 5 ton and 17 ton erane hook
ogs17 |fln cooler cleaner componeni weight 1000 [b. max ] HSH
ogsi6 [fim cooler cleaner dimensljons - envelope to be verified afler melter design Is complete HSH
0gs37 |fim cooler cleaner lintermediate in-fachty storage criteria consumable template has Storage positions for 8 consumables HSH note 5. On hold
with 11 in dia. bases
0gs06  fiim cooler cleaner operating life IMTTF - 12 mos HSH
0gs0B il coaler cleaner remote handling requirements 3 inch across flats for caplive fasteners, 1-1/4 inch ACNE thread, HSH
nut retainer, standard fifting bait for 5 ton and 17 ton crane hook
piv05  {glass pool level component weight 402 Ib. HSH
detector
plv07  iglass pool level dimensions - envelope 76.2" long to bottom of flange, 87.22" tong to top of fixed lifting HSH
detector bail, 13" dia flange, total width 1s 13.94°
plv09  iglass pool level Intermediate in-facility storage criterta consumable template has storage positions for 8 consumables HSH note §
detector with 11 in dia. bases
fpw02  |glass pool tevel operating ife MTTE - 9 mos HSH
deleclor
piv04  |glass pool level remote handling requirements 4 inch across flals for captive fasteners, 1-1/4 inch ACME thread, HSH
detector nut retainer, standard Lifting bail for § ton and 17 ton crane hook
por28  (glass riser akiftlance  {comporent weight &b HSH
por27 [glass riser ailiftlance {dimensions - envelope B7.75" long to top of plug, 95.71" long to top of fixed lifting bad, 13" HSH
dia flange
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High Level Waste Melters
Tag Compenent (2, 3) Interface Deotail Interface Criteria System/ Area Comments
(2,3) Locators
por3t |[glass riser airlifi lance  lintermediate in-facliity storage criteria consumable template has storage positions for 8 consumables HSH note 5
with 11 in dia. bases
[poﬁo glass riser airlift lance  [operating life MTTF - life of melter HSH
#poﬂz glass riser airiift lance  Jremole handiing requirememns 6 inch across fiats for caplive fasteners, 1-1/4 inch ACME thread, HSH
) nut retainer, standard lifting ball for 8 ton and 17 {on crane hook
encdd |jackboit adjustment interface/connection PaR 3000 with parallel grip hand interfaces directly with adjuster, HSH
Max torque 185 in-ih.
enc27? (fackbolt monitoring plan during stariup and for final plan to be determined. May only need periodic (monthly HSH
general maintenance basis) monitoring using In-cave cotv's
encd4 [jackbolt 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 fDireci visibility or visibility with melter cave
CCTvV
enc03  melfer - castable aliowable sit times before bakeout 12 months+ BOF Subcontractor design objeclive
refractory
enc54  meller - general bolt torque {imit for use of remote impact 450 #-1b, max HSH
wrench
enw08  melter - general clearanca criteria for maintenance and  Jlimited or ho access at sides or under jumpers to east. llems on HSH Cable attachment points front and rear,
equipment access east side requiring visual monitaring to be angled to north or Accessible with 300-750 fi-ib. variable
south. torque impact wrench at jackbolt sites and
7 jumper sites
envG1 melter - general clearance criteria for services under melterno services or cbstructions to exist between top of rails up to HSH
bottom of melter bass (cross beams), except for tailhooks.
envES  [melter - general componenticonsumable lifting design 1limng balas/devices designed o 3 times yield HSH
criteria
encl0 |melter - general design for remote hreakdown of meiter in }lid designed ta be removed for decontamination and for access to HSH Open Issue for siternale motten glass
event of catastrophic faifure poo! for glass removal using remote operated in-cave aquipment. removal; drawings cited do not include
Actual process for fid removai to be defined by project after melter cradie concept
dasign is complele.
enc3t imelfer - general dimensions - envelope 172° N-§ x 164" E-W x 146" high (installed component height from; HMH
top of rail). 157" high to top of extended iifting bails, 134" highto
top of melter shell.
envid [meiter - general electrical grounding connections - location juse off-gas jumper, standby off-gas jumper, and two faed GRE
and connection details fumpers, requires that the submerged bed scrubber and feed tank
be grounded.
envi4 |melter - general guard raits and safety barriers - guard rails and safety barriers are not a project requirement HSH note 5
configuration and foads for startup
anct6 |melter - general fifting bail design for consumables/ listed separataly for each component - see remate handling HSH
replaceable equipment crileria
env05 |melter - general |maintenance tool needs discharge heater assembly handling stands, spreader bar and HSH
installation alignment/ guide teol; cover plates; mefter wheel power]
package; electrode thermocouple instaliation and guide toal,
commissioning gfass pool sampler
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High Level Waste Meiters
Tag Component (2, 3} Interface Detall Interface Critoria Systam/ Area Comments
%3 . Locators
erw68 |meiter - general Radlation dose rate - external sides: 39.6 remfhr, front/back: 65.3 rem/hr, bottom: 12.5 rem/hr, HSH Combined dose for 0" shielding. For other
top (no decoen): 84.0 rem/tir, top {w/ decon) 4.50 rem/r cases, see reference p. 33 of 36,
enc38 |melter - genaral jthermal movement (maximum) of any 0.156" HSH
nozzie, from centrold of melter
encd2 [melter - general tolerances - fabricationfagsembly +- 0,078" (includes melter datum point location tolerance, +/- HMHMHMP speacific tolerances defined on
dimensional tolarances for flexible 0.032" for posttioning lid wrt melter datum, 0,015" for position Subicontractor melter assembly drawings
connections from mefer datum paint tolerance for each hole from machining)
enc43 |melter - general itolerances - fabrication/assembly +1- 0.078" (includes melter datum point focation telerance, +/- HMHHMP spacific tolerances defined on
dimensicnal tolerances for hard 0.032" for positioning lid wrt me'ter datum, 0.015" for position Subcontractor melter assembly drawings
connections from melter datum polnt tolerance for each hole from machining)
enct5 [melter . general uge of common ports between operating  |bubblers and startup heaters are the only consumables that ulfize HmP
modes a common port
enc1 meiter - general weight - empty and operating 176,695 ib. withiout glass, 198,029 ib. with glass HMH tolerances nol included
env58 [melter - lid handling cradle configuration handiing cradle will be attached to melter iid for—lTiEIng and BOF
shipping. Lifing/ transportation devices fo bott to cradie.
envb2 jmetier - lid handiing oradle requirements for -Jaccommodates flipping of melter fid 180 degrees; does not BOF
assemblyftransport interfere with castable refractory instaliation; protects lid siuds, lid
and refractory during bake-out and transportation; suppors
discharge chamber top surface to prevent buckling of iid side
walls
“fenvE3d  [melter - td handling cradie requirements for imported info cave via overpack; interfaces with in-cave embeds; HSH
decommissioning is handied in cave with 12" lifing beam and remote toofing (impact
wrench, ete.); able to ba decontaminated; designed fotr high-cyde
vibration fram jackhammer during refractory breakout
env57 rmeher - ld handling criteria meter lid must be safely fipped during assembily, ransportation, BOF
and decommissioning (see env62 and enve3 for specific
reguirements}
env58  Imelter - lid lifting/flipping loads total lifted weight not to exceed 17 tons {capacity of in-cave crane) HSH
0gstB  [meiter - operation annular space in-leakage air qualty unfitered cave air HOP
gis(!  melter - operation glass composition - forming chemicals by [reference composition for envelope D tank AZ101 is glass 98-31 HMP
waste envelope o
“|gis07  [meller - operation glass electrical conductivity 0.1-0.7 Siom @ 1100- 1200°C HMP
gls13  Imelter - operation glass frit composition AR203 - 13.57%, Ca0 - 0.40%, K20 - 2.01%, Mg0 - 2.11%, P205 HMP
- 3.42%, Zn0 - 3.42%, B203 - 17.29%, Fe203 - 0.70%, Li2D -
2.51%, Na20 - 15.88%, Si02 - 38.89%, Viscosity - 50 poise @
1125°C, Conduclvity ~0.35 Sfem @ 1125C, Liquidus < 900°C
por28  {meller - operation glass pool level range during operation 43" - 43.8" HMP
gls08  [melter - operation glass pool liquidus temperature, range <950°C HMP
higt3 Jmelter - operation glass pool lemperature range 1100 - 1200° C w/ setpoint at 1150° C HMVP
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High Level Waste Meiters
Tag Component (2, 3) Interface Detail Interface Critaria Systerm/ Area Comments
(2,3 Locators
gis11  [meher - operation glass viscosity @ operating temp, range {10 to 150 Poise at 1100°C HMP
vht04  |melter - operation heat loss through melter shell to cave, 78 kW csv
feed mode
ynt05  melter - oparation heal loss through melter sheil to cave, idie [85kW csv
mode
envBD |melter - operation maximum/minimum ambient temperatures 3 113F / 59F Csv
in meilter cave
0gs24 |melter - operation offgas temperature downstream of film 207 -249C HOP
cooler - during feed - normai and design
ranges
0gs?5 jmelter - operalion offgas temperature downstream of film 313¢ HOP
cooler - during idle - normal and design
{ranges
0gs20 Jmeiter - operation offgas temperature in plenum - during feedr«)u -§50C HOP
- normal and design ranges
ogs21 |melter - operation offgas temperature in plenum - during idle 41000 C HOP
nomal and design ranges
wst06 {melter - operation waste feed characteristics - normal waste |per simulated waste used in pilot meiter tests. will depend on HMP
actual composition of tank waste delivered to project. Tank AZ101
with 98-31 glass adequately definas waste composition for meiter
design purposes
wst0T  tmelter - operation wasle feed characteristics - range of feed lwill depend on actual composition of lank wasle delivered to HMP
variation project. Tank AZ101 with 98-31 glass adequaltely defines waste
compositlon for melter design purposes
fed12 |melter - operation wasle feed distribution through feed two niozzles are required for proper plenum pool cold cap HMP
nozzles with respect to operating modes  Jdistribution, regardless of operating mode
envid |melter - seismic lin-structure seismnic response spectra Ref. 2.2.H, Plots 106, 107, 108 @ C' elevation, Joint J-12-1, Node 30 "Seismic Qualification of Seismic Category
' 5423 1/il Equipment and Tanks"
enwb6 |melter - seismic remote handiing requirements for sefsmic |hex head bolt, 2" across flats for engaging selsmic pin with remole] HSH pins are provided with each meller
restraints impact wrench,
res3 {melter - seismic restraint loads west pin 180,317 b, eastiwest, 109,012 |b. northisouth, 210,708 HSH
tb. resultant. East pin 0 |b. east/west, 109,612 Iv. north/south,
109,012 Ib. resultant applied at 1'-5 1/2" above top of ermbedded
iplate (elev, 4-2"). Vertical load at each tailhook restraint: 56,870
hb. upward
res04  |melter - seismic restraint location pins: 7.75" South of Col. Line K, on centerlines of rails; Talthooks: HSH
pin cenlerlines 8.25" inboard of ralf centeriines at elev. 2-11.395"
(0.395" above rail), south face mounts at $36.23" north of melter
datum. North face of facility pin receiver plate to be 135.5" north
of melter datum.
res05  |melter - seismic resiraint quantity four restraints, including two Saithooks” Tor overtuming HSH
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High Level Waste Melters

Tag

Component {2, 3)

" intorface Dotall
(2, %

Interface Criteria

System/ Area
Locators

Comments

envit

melter - selsmic

selsmic restraint bracket envelope

pins: east embed horiz mounting surface - 1-8" x 46" at elav. 2'-8
1/2"; West horiz - 1'-8” x 4'-6" at elev. 2-8 1/2", vertical surface 1]
6" high x 48" af 72" from melter centerline,North edge of
eastiwest embed at 10 3/4" / 4 1/4" south of building grid K.
Tailhook: 6" wide bracket with pin hangs below meiter 2.605"
below top of ralt just inside of wheels. Taithook receiver
dimension: 7.5” wide bracket w/ 3"dia. hole and 3.75" edge
distance (inchuling at dipped comers), Matl 1.5" thk. 304L SS.

HSH

envG8

melier - seismic

selsmic restraint embedment tolerances
for manufacture

East embed: top of plate at flat to within 0.0415"; West embed: top
of plate east of vertical plate flat to within 0.015"; perpendiculartty
and flatness of east face f vertical plate: +/ 176" of 90 degree
plana. Excluded from above areas of horizontal and vertical
surfaces: A 45 degree dianonal 3/8" fillel plane at the intersection
comer of tha two plates. Flilet weld bulld-up shali not penelrate
this plana. Piate length dimensions not listed above +/- 118"

C5&A

tolerances are needed to ensure that no
additional modification of selsmic lug
assembiies is required in field,

aenv 70

melter - seismic

seismic restraint embedment tolerances
for ptacement in fleld

East embed: location of north and west edges of plate +/- 1/8",
Top of plate elevation +0", -1/8" and level within +/18";, Waest
embed: location of norih and east edges of plate +/- 4/8". Top of
plate at lug base area (east of vertical piate): elevation +0°, -1/8"
and leve! within 1/16", iocation of east foace of verlical plate +1/8",
-0" of indicated distance from melter centerline and paraile! to
melter centerdine within /16"

CS8A

tres0B8

meler - seismic

seismic restiaint instafiation requirements

Restraint lug hase north edpe to be installed 6.5" south of melter
datum; center of tongue to align with rail centerine. Hole in lug is
marked with melter moved inlo position, then removed from base
for maohining hole. Lug bage is welded in place and lug is
regligned horizonally using shims on sides; bellevifle spring
washers are used 1o lock.in final vertical poesition. Lug base welds
are bevel welds along pour cave walls and at top edge of west
base, fillels elsewhere,

HSH

one-time set up required for first melter in
cave will not apply to subsequert meters

res02

ﬂmeller - selsmic

seismic restraint interface configuration

Subconiractor designed pin attachrent (WTP-M-21730) welds to
embed in meiter cave. Tadhaook for uplift on north end: 2.5" dia. 3°

Tleng pins facing south and fitting into 3" dia. recelving holes. See

envG8

HSH

env51

meller - transport

guidance system - critaria for locating and
setting melter in faciity

guidance and location tolerances of langed wheels on west rail
and selsmic pins

HMH

env28

meller - ransport

loads and moments transferred to melter

Towing lug on north side of melter designed for 0.23 times melier

weight

load is to drag full meiter with some, but

not all wheels seized up.
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Appendix B - Meiter Design Interface Detalls

24590-Hi-W-3PS-AE00-TP001, Rev 0

High l.evel Waste Melters

f

Tag Component (2, 3) Interface Dotall intesface Criterla System/ Area Comments
. {2,3) Locators
envB5 |melter - transport loads and moments transferred to melter | Towing lug on south side of melter designed for 0.5 tirnes melter HSH load is ta drag full metter from overpack
weight with afi of the wheels seized. Must
overcome static friction of wheels on
overpack ralls. Lubrication will be applied
1o overpack rads prior to Insertion of spent
metter,
envid Jmelter - fransport max acceleration/deceleration xfy/z during 10.1 g HMH
Jiransport (new meller only)
anv2? [melter - ransport remete handiing requiremants for cave  {use PaR installed “shepherds hook" with capacity lo drag melter HSH
import from overpack.
env3l {melter - transport stop/deceieration mechanism for mefter | proximity switch/stop switch mounted on in-cave wall HSH
import {into cavs)
cligh2 |piping - cooling water  {slope of coofing water piping no slope requived for operational purposes PCW must have the abiliy to blow out dry with
air
encdl {plping - offgas nozzle fthermal movement! 0.076" HMP
ogs38 lpiping - standby offgas |operating life MTTF - life of melter HSH
prmd5  |plemim pressure component welght 170 1b., about the same as a blank plug HSH
Sensor
prmG7  }plenum pressure dimensions - anvalope 26" dia, x 64" tall HSH
sensor
prm(9 {plenum pressure intermediate in-facility storage criteria consumable template has storage positions for 16 consumables HSH note 5
sensor wiih 7 in dia, bases
prm02 |plenum pressure operating life MTTF - life of meiter HSH
sensor
prinG4 jpleniim pressure remole handiing requirements 7 ok across fats for Gaplive Tasteners, 1-1/4 inch AGME thread, HSH
sensor nirt retainer, standard {iting bail for 5 ton and 17 ton crane hook
enc53  plugs - lid spares operating life MTTF - life of melter HSH
htg18  |starlup healer component weight 1074 ib. for 5 heaters, 215 1b, each HSH
hig14 fstarlup heater dimensions - envelope 16.75" dia. flange x 64.0" to top of cable enclosure HSH
htg19  {starlup heater intermediate in-facilty storage criieria consumable bucket and template to be devised by project HSH note 5
htg02 istartup heater operating life MTTF - 3 mos HSH aperating life Is for heater elements. Rest
of heater shoukd last fife of melter
htg04 1startup heater remote handling requirements 8 inch across flats for captive fasteners, 1-1/4 inch ACME thread, HSH
nut retainer, standard 4fing ball for 5 ton and 17 ton crane hook
fhtg21  Jthermocouple - cornponent weight 16 Ib. HSH
discharge chamhber
hig24 [thermocouple - |intermediate in-facility storage criteria consumable tempiale has storage positions for 16 consumables HSH |note &
discharge chamber with 7 in dia. bases
tmp23 jhermocouple - operating life MTTF - 12 mos HSH
discharge chamber
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Appendix B - Melter Design Interface Details

24590-HLW-2PS-AE00-TP001, Rev 0
High Level Waste Melters

Tag Component {2, 3} Intarfaca Detail Interface Critoria Systemy/ Area Commants
{2, 3) Locators
hig25 {thermocouple - remote handling requirements use standard lifting bail for 5 ton and 17 ton crane hook HSH
discharge chamber
hig22 |thermocouple - dimensions - envelope 5.25" dia plug x 58.19" from bottom of thermocouple fo top of HSH
discharge chamber {itting bail
thermowell
Imp31 [thermocouple - component weight 16 Ib. HSH
electreds extenslons
tmp32 |thermocouple - dimensions - envelope 5.25" dia plug x 61.69" from bottom of thermocouple to top of HSH
electrode extensions lifting bail
imp33 Jthermocouple - intermediate n-facility storage criteria consumable lemplate has storage positions for 16 consumables HSH rnote 5
slectrode extensions with 7 in dia. bases
tmp34  |thermocouple - operating iife MTTF - 12 mos HSH
elecirode extensions
Ttmp3b  [thermocouple - remote handling requirements horizontal insertion HSH
electrode extensions
tmp17 jthermocouple - component weight 16 1b. HSH
plenum/pool .
tmp26 |thermocoupla - intermediate in-facility storage criteria consumable femplate has storage positions for 16 consumables HSH “lnote 5
Eenum!pool with 7 In dia. bases
tmp37 Jthermocouple - operating life MTTF - 9mos HSH
plenum/poot
' tmp0§ jthermocouple - remote handling requiraments use standard fifting bail for 5 ton and 17 ton crane hook HSH
plenum/poal
tmp19  jthermocouple - component weight 16 Ib. HSH
_ refractory
imp27  [thermocoupte - intermediate in-facility storage criterla consumable template has storage positions for 16 consumables HSH note 5
refractory with 7 In dia. bases
tmp07 |thermocouple - aperating ke MTTF - greater than 12 mos HSH
. refractory
tmp08 [thermocouple - remate handling requirements use standard lifting bail for 5ton and 17 ton crane hook HSH
: refractory
tmp30Q  [thermowell - discharge {operating life MTTF - 12 mos HSH
' chamber
tmp39 jthermowell - component welght 89 b, HSH
|p|enumlpool
lep1 5 [thermowell - dimensions - envelope 13" dia flange x 94.52" long from bottom to top of fixed lifting bail HSH
. plenum/post
imp3d lthermowell - oparating life MTTF - 9 mos HSH
plenum/pool :
tmp18 ,thermuwell - refractory {dimensions - envelope 7.0" dia x 113.84" long HSH
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Appendix B - Melter Design Intarface Details

24590-HLW-3PS-AEC0D-TP001, Rev 0
High Level Waste Melters

‘"'f'ag Component (2, 3) Interface Detail Interface Criteria System/ Arga Comments
2,3) Locators

witd7  lvent insed - discharge [operaling life [MTTF - 30 mos HSH

chamber
vnt08 |ventline - discharge  |operaling life MTTF - 30 mos HSH

chamber
envd? [wheels friiction ¢oefficient between metter and 023 HMH estimated value

facility melter raits
envil |wheels Tremote handling requirements no remote adjustments required HSH
envd? |(wheels type/malterials Demag Model DRS315, cast iron HMH
envh2 |wheels wheel load capacity 48,500 |b. for Demag Model DRS315. HMH
envdd [wheels wheel load distribution - over all wheels  |Max - 26,800 ib. HMH
envd4 |[wheels wheel location and spacing outside, 148" rail span (c-c), eastwest side: south wheel HMH
centerlina 22.5'124.5" from seismic pin respactively

env45 |wheeis wheel quantity 7 wheels per side, spaced approximately 20.55" center-to-center HMH

Notes
1 Columin Descriptions

"Tag” - Detail identifier. Not to be reused.

"Component” - Description of specific meiter SSC for which
the interface detaif is associated, use as a sorting column.
"Interface Delall" - Description of interface/design detall In
question. Use "Component” column for complete detail
description.

"Interface Criteria” - Intarface/design data, based on
requirements in the specification,

"System/Area Localors” - developed in accordance with
project procedures, identifies impacted discipline,
"Comments” - For providing status andfor additional clarification.
2 Write key words first, followed by secondary description if necessary.
3 Use these columns together to fully define interface detail.
4 NfA - not applicable
5 interproject interface detail, not a subcontractor/project interface detail.
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Froject: RPPAWVTP
Froject No: 24580

® NATA SHEET Data Sheet Number 24550-H1W-MOD-HMP-POO02
RPP-WTP Piant fem Numbe 24550-HLW-ME-HMP-MLTR-0000Z
H!GH LEVEL WASTE MELTER 2 This bo:nd a:curr:em contains a totat of 1 sheet
{System: HMP

description purpeses only.

aseens, that pursuant to the AEA, it has sole and excusive resp
cyproduct matsrials at DOE-owned nuclear faciities. Information containgd herein on radionucides is provigied for process

Note 7: Please note that source, spacial nuclear and byproduct matesals, 25 defined in ne Atomic Energy Act of 1954 (AEA}.
2re reguiated at the LS. Department of Energy {DOE) faciiles exclusively by DOE acting pursuant to its AEA authorily. DOE

iility and

ity to source, special nudear, and

Site: Hanferd
Functior: Convert blended HEW skury and glass formers inte glass and deliver glass 1o canisters
Heference Documents:
= 4580-HLWV-3PS-AE00-TPOO1, Engineering Specification for <igh Lave! Waste Meltors
celated
cigleted
cleleted
Fl ya
EXPIRES & /6 [ns |
’ Il
MECGHANICAL

Units Units
Meolter Design Life yoars 5 Maher Base, Rail Center to Center Disiance nches 448.00
Maximum Quiside Dimensions {L x Wx H) inches 172 x 164 x 146 Maximum Assembled Weight. Empty " {pounds 474,000
Plant Elevation, top of rai flein 2-11 Maximum Assembled Welght with Glass pounds 466,000

PROCESS ™ :
Liesign Glass Preduction MT/D 3.0 ‘Therma! load 16 cava from meller {idie and feed mades) Kw 35 max
(tass Tank Volume s 144 Metter Cooling Water GPM 50 {naminah
Giass Tank Sudace Dimensions (L x W) inches 60 x 56 Melher Coaling Water Dotta T 7} |15 (nominal)
Max Operating Glass Depth inches 44
Design Glass Operating Temperature (max)  |°F 2200
ELECTRICAL
Electrodes, KW 600 maximurn
Sitar-up Heaters, kKW 183 fotal maximurn
Dischiarge Chamber, kw/ 56 max per chamber
CONTROLS AND INSTRUMENTATION
jdrleted
Arkried
MAJOR COMPONENTS « Materials
Mattar Shell and Base ASOO, A36, 304L, C276 Cooling Panels ©276, 316L
Welter and Discharge Chamber Lids 3041, Alloy 680 Discharge Chamber Traugh and Dam Alloy 690
Electodes Alloy 630 Film Cooler Alloy 630
REPLACEABLE COMPONENTS ’

Numbar  Design Life (months) Murriber Dasign Lite tmonths)
Feed Nozzle 2 60| Bischarge Chamber Lid Assemmy 2 0]
Fiim Cocler ! 80| Discharge Chamber Vent Line 2 B0
Air Lift Lance 2 0| Discharge Chamber Vent Insert z B0
Level Probe 1 204 g Chamber Th well 4 &0l
Flenum/Giass Poal Thermottuple 2 4|Discharge Chamber Thermocoupte 4 12!
Fienum/Giass Pool Thermeowat 2 ¢{Electrads Thermocouple Assembly 3 12
Fefractory Themocouple Assy 2 12| Pienum View Camera - 1 12
Eiubish & 2|Startup Heaters , 5 8

NOTES

Note 1 G of this are Dangl Waste Pemnit affecting. N

foa) ; -
. [ —/ Lowrenco Cuts, blor
¢l / N o issued hir Penmitting Use - ﬂk Wﬁ
1 .
/5{05 S Jasmony, {ad L
" pafe Rev Reason Jar Revision Prepared v Checkes v Approved
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24590-HL.W-N1D-HMP-Ptd01
Rev. 0
PLANT ITEM MATERIAL SELECTION DATA SHEET
HMP-MLTR-00001 & 2 (HLW)
HLW Melter 1 & 2 Gas Barrier and Cooling Panels
e . Design Temperature (°F) (gas barrier/cooling paneis): 411/366 ISSUED BY
o Design Pressure {gas barrier/cooling pancls): -100” wo/150 psig APP-WTP PDC

Contents of this documents are Dangeroas Waste Permit affecting

Operating conditions are as stated on sheet 4

Materials Considered:

Material Acceptable Unacceptable
(UNS No.) Material Material

Carbon Steel X

304L (S30403) X

316L (831603) X

6% Mo (NO8367/NO8S26) X

Afloy 276 (N10276) T X

Alloy 22 (N06022) X

Alloy 690 (ND6690) <

TFi-2 (R50400) X

Recommended Material: Containment: Alloy 690 and Alloy 276
Cooling panels within the gas barrier: Alloy 276
*316L is snitable 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 reguiated at
the 1.S. Department of Energy (DOE) facilities exclusiveiy by DOE
acting pursuant to its AEA authority, DOE asserts, that pursuant 1o
the AEA, it has sole and exciusive responsibility and suthority to EXPRES 1207106
regulate source, special nuclear, and byproduct materials at DOE- -

owned nuclear facilities. Information contaitted herein on '

radionuclides is provided for process description purpoeses only, This bound document contains a total of 4 sheets.
Pama
0 .'0/23)65 fssue for Permitting Use ( @L 7 W W
REV | DATE | REASON FOR REVISION PREPARER CHECKER APPROVER

Sheet: jof5



24590-HL W-N1D-HMP-P0001
Rev. D
PLANT ITEM MATERIAL SELECTION DATA SHEET

Corrosion Considerations:

The HLW melter is "encapsulated” in a mostly Hastelloy® 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 Hastelloy® C-276 (24590-101-TSA-W000-0010-418-01). ‘There is no
stainless stee! or carbon steel within the gas barrier.

The operating temperatures for HLW components range from approximately 130 °F to 135 °F at the cooling pads to abowt 411 °F at the lid.
The gas compaositions for the HOP system are used as a conservative imit. Because the offgas from the melter contains about 27% water,
condensation is feasible at these ternperatures. The presence of NOx and SOx is expected to result in a condensate at the coolling panels
with a pH 51.5; some chioride will be present along with fluoride.

a General Corrosion _
At the id temperature of 411 °F, the corrosion is expected to be less than that of the offgas line which is Inconel® 690 and operates at about
1200 °F.

At the cooling panels, the lower temmperature and the relatively high chromium content of the alloys is expected to keep the general
corrosion rate much less than 1 mpy.

Conclusion:
No significant corrosion is expected. Therefere, no massive loss of containment is expected.

b Pitting Corrosion

At the relatively iow pH, estimated at approximately 1.5 in the condensed sofution, 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 molybdenurm; the
pitting rate is expected 1o be small (Special Metals 2002). The Hastelloy® C-276 is expected to be immune fram pitting at these
temperatures and conditions (Haynes Int’l 1987).

Concius:‘orz:
There is some concern 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 pernetration in the five years of melter life.

¢ End Grain Corrosion
Acid concentrations sre not sufficiently high to be a concern.

Conclusion:
Not a concern.

d Stress Corrosion Cracidng
The high mickel content of the alloys is expected to minimize the probability of eracking.

Conclusion:
Not a significant concern.

¢ Crevice Corrosion
The concems are similar to those noted in the pitting section. The main concern is whether there are crevices where condensate can collect.

Conclusion:
Satne s the pitting conclusions.

f Corrosion at Welds
Corrosion at welds is not considered a prablem in the proposed environment.

Conclusion:
Weld corrosion is not considered a problern uzler that anticipated operating conditions.

£ Microbiclogicsily Induced Corrosion (MIC)
Not a concern for the conditions and materials. .

Conclusion.
Not a concern.

h Fatigwe/Corrosion Fatigue
Thermal cycles should not be more than a few per day. Therefore, corrosion fatigue is not a concem.

Conclusions
Not a concern.

HMP-MLTR-0000] & 2: Sheet:2 of 5



24590-HLW-N1D-HMP-P0001
Rev.0

PLANT ITEM MATERIAL SELECTION DATA SHEET

i Yapor Phase Corrosion
Not a concern, as noted in the general corrosion section.

Conclusion:
Not a concem.

i Erosion
There ts no fiuid flow.

Conclusion:
Not a concem.

k Galling of Meving Surfaces
No moving surfaces are expected.

Conclusion:
Galling is not a concerm.

1 Fretting/Wear
No contacting surfaces expected.

Conciusion:
No fretting concern.

m Galvanic Corrosion

There is not a significant potential difference between the afloys,

Conclusion:
Not a concem

n Cavitation
Therz is no fluid flow.

Conclusion:
Not a concern.

o Creep
The temperatures are too low to have an effect.

Conclusion:
Not a concem.

P Inadverteat Additien of Nitric Acid
There is no practicat method of adding nitric acid.

Conclusion:
Not a concern,

HMP-MLTR-0000! & 2: Sheet:3 of 5



24590-HLW-N1D-HMP-P0001

Rev. 0
PLANT ITEM MATERIAL SELECTION DATA SHEET
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245%0-HLW-N1D-HMP-P3001

PLANT ITEM MATERIAL SELECTION DATA SHEET o
OPERATING CONDITIONS
Materiais Selection Data
Component (NameID)  HMP-MLTR-00001 &2 (note 1)
System HMP (HLW Melter Process System)
Chemicals | Unit Nomual Conditions Maximum Flow Conditions

Oxygen % 15 14.9

IChIorine . ppmv trace trace
[Fluori.ne ' pomv trace trace
lNo, ppmv 1230 6650

Sulfur Dioxide (80,5} ppmy 11 s

lAmmonia (NH;) ppmv 181 | 436

Carbon Monoxide (CO) ppmv 80 ' 1$6
[Carbon Dioxide % 6.7 | .13

Particulate ppmv 410 361
Hydrochioric Acid (HCl) | ppmv 3.5 26
[Fydrofluoric Acid (HF) ppmv 30 254

[Water (H,0} % 27.7 27.2
|Pressmre mbar 972 971
[Temperature {Note 2) °F -

Note 1: The compositions for the HOP system are used as a conservative linit.

Note 2: Conling panel temperatures are expected to be the maximum avemge
cooling water temperature. Operating tem perature range for HLW panels is 130F to 135F.
HIW maximum gas barrier temperature is 411°F at the lid (CCN120764).

HMP-MLTR-00001 & 2: Sheet:5 of 5
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Piping and Instrumentation Diagrams:

24590-HL.W-M6-HMP-P0001
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24590-HEW-M6-HMP-P0003

24590-HLW-M6-HMP-P0004
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24590-ILW-M6-HMP-P0O013

24590-HLW-Mo6-HMP-P0014

24590-HLW-M6-HMP-P20001

24590-HLW-Me6-HMP-P20002

24590-HLW-M6-HMP-P20003

24590-HLW-M6-HMP-P20004

24590-HLW-M6-HMP-P20006
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Included in HLW-018, Rev. 0

Process Flow Diagrams:

24590-HLW-M5-V17T-P0002

p—

24550-HLW-M3-V17T-P20002

HI.10.J.5.d.1i

Z . Z

Included in HLW-018, Rev. 0

Engineering Specifications For:

High Level Waste Melters

24590-HLW-3PS-AE0Q-TP001

Positive Material Identification (PMI)

24590-WTP-3PS-G000-TP002

I1.10.J.5.d.11

Included in HEW-018, Rev. O

Included in Attachment 51,
Appendix 7.7.

Ancillary Equipmeﬁt Pipe Support Design

24590-WTP-PER-P5-02-001

HI.10.J.5.d.di
II1.10.J.5.d.iit

Included in Attachment 51,
Appendix 7.5.

Underground Pipe Protection

| ™/A

II1.10.J.5.d.iv

z =z =z Z

Not applicable. No external metal
components in contact with soil or

water in this system.
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Permit Design Package No. HLW-019, Rev. 0
Miscellaneous Treatment Unit Subsystem Equipment For HLW Facility HMP System”

CCN 137505

Table of Contents
Engineering Document Title Document Number Revision | Permit Condition | Inciuded Remarks

Piping Material Class Description 24590-WTP-PER-PL-02-001 6 ML10.3.5.dv N Included in Attachment 51,

: Appendix 7.2
Materials for Ancillary Equipment 24590-WTP-PER-M-02-002 1 I15.10.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 HI.10.3.5.d.vii Y
Waste Facility Melter Process (HMP) System
Installation of Tank Systems and 24590-WTP-PER-CON-02-001 5 OL10.J.5.d.x N Included in Attachment 51,
Miscellaneous Treatment Subsystems I11.10.0.5.d.ix Appendix 7.12.
For Incorporation into the Administrative Record
Engineering Document Title Document Number Revision | Permit Condition | Included _ Remarks

System Description for HLW Melter Process | 24590-HLW-3YD-HMP-00001 2 1111055 . d.viii N Included in HLW-G18, Rev. {
System (HMP)
WTP Material and Energy Balance (2+2) for | 24590-WTP-RPT-PT-02-005 2 I11.10.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 245%0-WTP-PER-PR-03-001 1 I11.10.J.5.d.xii N Included in DOE letter 03-ED-130
Tank Systems and Miscellaneous Treatment on §/22/2003.
Unit Systems
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AREVA
CCN: 139505

AREVA-06-044 Ms. Anne Weldon
: Subcontracts
Bechtel National, Inc.
2435 Stevens Center Place
Richiand, Washington 98352

May 8, 2006
Dear Ms. Weldon:

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-1A-082, REV. 1)

The integrity assessment of the subject ancillary equipment has been completed per the
contract requirermnents 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 Hundal at (509) 373-4438, or via facsimile
at (509) 372-0504.

Sincerely,

g1 fudbto Z—

M. D. Rickenbach, Director
Engineering & Services

AREVA NC Inc.
Richland
im
Enclosure
cc: D.C. Pfluger M.1.1104 wi enclosure(2)

COGEMA, INC.

2495 Stevens Canter Piacs, Secord Floor, Rickiand, Washington §9435%54 - P 0. Box B40, Richland, Washington #8352
Tai.: SOR T2 8258 - Fax, SO0 372 3169 ~ wwww.ireva.comy ’ )




COGEMA-A-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 ¢o its AEA authority. DOE asserts, that pursuant to the
AEA, 1t has sole and exclusive responsibiiity and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process descriptlon purposes only. '




COGEMA-IA-082, Rev, 1

IQRPE REVIEW
OF
THE HIGH LEVEL WASTE (HLW) MELTER PROCESS SYSTEM (HMP)
MISCELLANEQUS TREATMENT UNITS (MTUs) SUBSYSTEM EQUIPMENT
ANCILLARY EQUIPMENT '

", Tariok Hundal have reviewed, and ceriified 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 Anciilary 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 iaw that | have personally examined and am famifiar 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,
| believe that the information is true, accurate, and complete. | am aware that there
are significant penalties for submitting false information, including the possibility of
fine and imprisonment.” _ ' B

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

The aftached review Is nine (9) pages numbered one (1) through nine (9).

| |
= )
gw 5/9/@&:

Signature ' Date -




High Level Waste (HL.W) Melter Process System (HMF) 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
@ | Scope of this (HMP) two Melters (HMP-MLTR-00001 and -00002) located in Rooms H-0117 and H-0106, respectively, at
e | Integrity Blevation 3’-0” of the HLW facility. The MTUs ancillary equipment associated with these two Melters are shown on
“ | Assessment the P&ID drawings 24590-HL W-M6-HMP-P0001, -P0002, -P0003, -P0004,-P0006, -P0007, -P0COS, 0013,
-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
Summary of Information” were reviewed and found to furnish adequate design requirements and controls to ensure that the design
Assessment fully satisfics the requirements of Washington Administrative Code, WAC-173-3 03-6:10, Dangerous Waste
Regulations for Tank Systems. ‘
5/9/06
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High Level Waste (HL.W) Melter Process System (HEMP) . COGEMA-IA-082, Rev. 1
Miscellaneons Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

Drawings:

24590-HLW-P1-POIT-00001, Rev. 5, HLW Vitrification Building General Arrangement (Permit) Plan af Bi.(-)21"- 0
245%0-HLW-P1-POIT-00002, Rev. 5, HLW Vitrification Bullding Genere] Arrangement (Permit) Plan at Bl 0'- 0";
24590-HLW-P1-POIT-00005, Rev. 4, HLW Vitrification Building General Arrangement (Permit) Plan at Bl 55°- 07;
24590-HLW-P1-PO1T-00009, Rev, 10, HLW Vitrification Building Gesnteral Armangement (Permif) Sections D-D, E-E & F-F;
24590-HLW-P1-POIT-00010, Rev. 10, HLW Vitrification Building General Amangement (Permit) Section G-G & H-H;
24590-HLW-MG-HMP-P0001, Rev, 1, P&ID —HLW Melter [ System Feed and Agitation;

24590-HLW-M6-HMP-P0002, Rev. 1, P&ID —HLW Melter 1 System Film Cooler and Offgas Connestion;
245%0-HL.W-M6-HMP-P0003, Rev. 0, P&ID —Melter Process System HLW Melter 1 Cooling System;
24590-HLW-M6-HMP-P0004, Rev. 0, P&ID -HLW Melter | Electrode Air Coaling and Joule Heating;
245%90-HLW-M6-HMP-P0O0OS, Rev. 1, P&ID ~HLW Melter 1 System East Discharge Heaters and Adrlift;
24590-HLW-M6-HMP-P00O7, Rev. 1, P&ID -HLW Melter 1 System West Discharge Heaters and Airlift;
245%0-HLW-M6-HMP-PO00S, Rev. 1, P&ID ~HLW Melter Process System Melter I Gas Pour & Monitoring instnnmentation;
24590-HLW-M6-HMP-P0013, Rev. 1, P&ID -HLW Malter | System Pressure, Density and Level Detection,
24590-HLW-M6-HMP-P0014, Rev, 0, P&ID —Melter Process System HLW Melter 1 Cooling System;
245%0-HLW-M5-HMP-P20001, Rev. 1, PEID -HLW Melter 2 System Feed and Agitation;

24590-HL.W-M6-HMP-P20002, Rev. 1, P&ID -HLW Melter 2 System Film Cooler snd Offgas Connection;
24590-HLW-MG-HMP-P20003, Rev. 0, P&ID -Melter Process System HLW Melier 2 Cooling System;
24590-HLW-M6-HMP-P20004, Rev. 0, P&ID ~HLW Melter 2 Electrode Air Cooling and Joule Heating; .

] .

g | Prawings and 24590-ELW-M6-HMP-P20006, Rev, 1, P&ID —HLW Melter 2 System BEast Discharge Heaters and Airlift;

% | System 2450-HLW-M6-HMP-P20007, Rev, [, P&ID -HLW Melter 2 System West Discharge Heaters and Airlift;

'é' “| Description 24590-HLW-M&-HMP-P20008, Rev. 1, P&ID -HLW Melter Process System Melter 2 Gas Pour & Monitoring Instrumentanon,
24590-HLW-M6-HMP-P20013, Rev. 1, P&ID -HLW Melter 2 System Pressure, Density and Level Detection;

24590—1-H.W-M6-!M -P20014, Rev, 0, P&ID -Melter Process System HLW Melter 2 Cooling Systeny;
24590-HLW-MS-V17T-P0002, Rev. 1, Frocess Flow Diagram HLW Vitrification Melter 1 (Systems HMP and HOP);
245%0-HLW-MS5-V17T-F20002, Rev. 1, Process Flow Disgram HLW Vitrification Melter 2 {Systems HMP and HOP).
24530-HLW-P3-HMP-GL02011001, Rev. 0, HLW Vitrification Isometric (Line No, HMP-GL-020]1-S11B-0.5);
24590-HLW-P3-HMP-GLO2011002, Rev, 0, HLW Vitrification Isometric {Line No. HMP-GL-02011-S11B-0.5);
24530-HLW-P3-HMP-GL(}2011003, Rev. 0, HLW Vitrification Isometric (Line No. HMP-GL-02011-S10A-0.5);
24590-HLW-F3-HMP-GAQZ041001, Rev. 0, HLW Vitrification [sometric (Line No. HMP-GA-02041-S11B-0.5);
24590-}11.W-P3-HMP-GA02041002 Rev. 0, HLW Vitrification Isometric (Line No. HMP-GA-02041-5118-0.5);
24590-HLW-F}-HMP-GA02041003, Rev. 0, HLW Vitrification Isometric (Line No. HMP-GA-02041-810A-0.5);
24590-HLW—P3-I-M-GA02050001. Rev, 0, HLW Vimificetion Isometric (Line No. AMP-GA-02050-511B-0.5).
24590-HLW-HMP-H30500, Rev. 0, Pipe Support Drawing;

24590-B1.W-HMP-H30501, Rev. 0, Pipe Suppornt Drawing;

24590-HLW-HMP-H30502, Rev. 0, Pipe Support Drawing;

24590-HLW-HMP-H30503, Rev. 0, Pipe Support Drawing:

24590-HLW-HMP-H30504, Rev. 0, Pipe Support Drawing,

System Description;
245%0-BLW-3YD-HMP-00001, Rev. 1, System Description for HLW Meiter Process System (HMP).

5/9/06 . Page 2 of 9



High 1evel Waste (HL'W) Melter Frocess System (HMP) COGEMA-IA-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 of the WTP. The Process
System Description document states that the HMP system does
Ancillary equipment design { 24590-WTP-DC-P5-01-001, Rev, 4, Pipe Stress not have any important to safety function. 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 SC-T, SC-II, SC-IIL, or SC-IV.
equipment's intended use. | ASME B31.3 Code, Process Piping, 1996 Edition, Determination of Quality Levels document and Pipe Stress
. American Society of Mechanical Engineers; Design Criteria document provids detailed discussion of quality
24590-WTP-3DP-GO4T-00905, Rev. 7, grades and seismic categories, respectively. The codes and
Determination of Quality Levels. standards used are scceptable and adequate for the design of the
anciliary piping for the intended service.
% Drawings and listed above under References;
=1 g . The ancillazy equipment is built to design standards, The Pipe
%ﬁ?;gfnﬁqif&?%ﬂ&ﬁ fpe Seess | Stuess Design Criteia specifios iatpiping s o be designed in
) ' “Span Method Criteria™; accordance with ASME B31.3 Code. The review of the sample
If the ancillary equipment ASME B31.3 Code Pt(;ccss Piping 1996 Editio isometric and pipe support drawings listed in the References,
fo be used is pot built to a American Soci c;fM m:glmg’ . . 2 Pipe Support Calculation, and of the design process and controls
design standard, the design MSQO-EEWD-‘;:?G}&{;G-OOI 00 mﬁp wrp | described in Isometric Drawings and Associated Calculations,
calculations demonstrate Pipe Support Calculation for HMP Svstem (nc;n- and Engineering Calculations documents provides adequate
se!mg! clngin;ezriugmmtl analyzed piping); 4 assg;:;e that HMP ancillary equipment are properly designed,
principles of construction. TP y . ing and verificd to meet the requirements of the applicable
v L3P GOAT009 00, Rov. & Toometric | design arteria establishod for the project. The roview of tho
2 4590—W'I‘Pg-3DP-GG4B 00037, Rev. l’o afor_emar_moned d?mnnents demonstrates that sound design
Enginecring Calculations. ’ * engineering principles are used for the design and construction.
5/9/06 Page 3 of 9




High Level Waste (HLW) Melter Process System (HMP)

Miscellancous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

COGEMA-IA-082, Rev. 1

Assessment

Information Assessed Source of Information
. ; The Pipe Stress Design Criteria requires the use of the ASME
gﬁgm‘t‘ﬁf 24590-WT2-DC-PS-01-001, Rev. 4, Pipe Stress B31.3 Code for process piping design. ASME B31.3 requires
end of its design life to Design Criteria including “Pipe Stress Criteria” and | explicit consideration of operating pressure, operating
withstand th ating “Span Method Criteria;” temperature, thermal expansion/contraction, seftlement,
e o © O?"h;g i ASME Boiler and Pressure Vessel Code, Section IIT, | vibration, and corrosion aliowance in the design of piping. For
f:’"s““”m'mi"“ Division 1, Rules for Construction of Nuciear Power | the seismic design of Seismic Category (SC-VIV/I/IV) ancillary
5 i md'h“se"’“ismic Plant Components, American Society of Mechanical | equipment, applicable ASME Section I, Subsection NC and
2 E‘;’ds IE:’ ot s Engineers, 1995; Appendix F and Appendix N, or Uniform Building Code (UBC)
prom;:ted :Ii:i.uat hysical ASME B31.3 Code, Process Piping, 1996 Edition, are used to supplement the requirements of ASME B31.3.
- emgex m‘;gg American Society of Mechanical Bogineers; Details of the seismic design methods arc discussed in the Pipe
ross e o coflomens, | Uniform Building Code (UBC), 1997; Stress Desiga Criteria document. These are appropriate and
vibiation, expansion, or 24590-WTP-PRR-M-02-002, Rev. 1, Materials for | adequate codes and standards to assure that the ancillary
confraction. Ancillsry Equipment. cquipment has adequate strength at the end of its design life to
withstand all anticipated loads.

5/9/06
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|
| | High Level Waste (HLW) Melter Process System (HMP) COGEMA-1A-082, Rev, 1
‘ Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment
‘ o
|
| | Information Asscssed Source of Information Assessment
Drawings listed above under References; The Pipe Support Design Criteria document considers sll
loadings identified in ASME B3{.3 and utilizes ASME B&PV
24590-WTP-DC-PS-01-002, Rev. 3, Pipe Support | Code, Section ITI, Division 1, Subsection NF and Appendix F or
Design Criteria; UBC, to supplement the of ASME B31.3 for
seismic design of Seismic Category (SC-VIIHLIV) pipe
ASME B31.3 Code, Process Piping, 1996 Edition, supports. Bounding load cases are passed to the pipe support
American Society of Mechanical Bogineers; designers from the results of the ancillary equipment piping
ASME Boiler and Pressure Vessel Code, Section I, | stress analyses, Details of the seismic design methodology are
Division 1, Rules for Construction of Nuclear Power | discussed in the Pipe Support Design Criteria document.
Plant Components, American Society of Mechanical | Examples of typical ancillary equipment supports are shown in
Engineers, 1995; the Ancﬂlaxy Equipment Pipe Support Design document.
| Ancillary equipment Uniform Building Code (UBC), 1997; Analysis is by mamal cateulation or approved computer
cupports o quately 24590-WTP-PER-PS-02-001, Rev. 4, Ancillary prognuns that have been verified and validated. These are
designed. Equipment Pipe Support Design; o appropnate codes and standards for design of ancillary
‘ 24590-WTP-PL-PS-01-001, Rev. 1, Verification and | equipment supports for the HMP system. Ancillary equipment
] Validation Test Plan for Bechtel's ME150 Pips are to be designed to allow a minirmum of heat to be
g Support Family of Programs (PCFAPPS); transferred to the building structures. The temperature of the
=1 24590-HLW-PHC-HMP-00100, Rev. D, RPP-WTP | building structures is not fo exceed 150°F for concrete and
v Pipe Support Calenlation for HMP 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-G04T-00906, Rev. 4, Isometric the design process and controfs described in Isometric Drawings
Drawings and Associated Calculations; . and Associated Calculations, and Engineering Calculation
24590-WTP-3DP-G04B-00037, Rev. 10, documents provides sufficient assurance that HMP ancillary
Engineering Calculations, _equipment supports are adequately designed, installed, and
verified to meet the requirements of the 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 soil below the 30” fioat Line to preclude frost heave.,
The system will withstand The EMP ancillary cquipment system considered in this
the effects of frost heave. 24590-WTP-DC-ST-01-001, Rev, 11, Structural assesgment is located inside the HL'W facility. The HLW
Design Criteria. facility structural foundations are well below the grade
elevation, therefore, the HMP system is not subjected to any
frost heave effects.
5/9/06 Page 5 of 9



High Level Waste (HL W) Melter Process System (HMP)

Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

COGEMA-IA-082, Rev. 1

Information Assessed

Source of lnformation

Assessment

Coanections

Seams and connections are
adequately designed.

24590-WTP-DC-PS-01-001, Rev. 4, Pipe Stress
Design Criteria including “Pipe Stress Criteria” and
“Span Method Criteria;”

ASME B31.3 Code, Process Piping, 1996 Edition,
American Socicty of Mechanical Engineers;
ASME B16.5, Piping Flanges andFlanged megs
American Socicty of Mechanical

ASME Boiler and Pregsure Vessel Code (B&PV},
Section IX, Welding and Brazing Qualifications,
American Society of Mechanical Engineers.

The Pipe Stress Design Criteria specifies the ASME B31.3
Process Piping design code for the piping systems. Welding is
to be performed in sccordance with the requirements of ASME
B31.3 and the ASME B&PV {Code, Section IX. ASME B16.5 is
specified for flange designs. These are appropriate codes and
stendards for design and fabrication of the HMP System

ancillary equipment.

Waste Characteristics

Characteristics of the waste
to be stored or freated have
been identified (ignitable,
reactive, toxic, specific
gravily, vapor pressure,
flash point, temperature)

System Description listed above under References;

24590-WTP-PER-PR-03-001, Rev. 1, Prevention of
Hydrogen Accummilation in WTP Tank Systems and
Miscellaneous Treatment Unit Systemy; -
24590-WTP-PER-PR-03-002, Rev. 2, Toxic Vapors
and Emissiony from WTP Tank Systems and
Miscellaneous Treatment Unit Systems,

‘The Prevention of Hydrogen Accupmlation in WTP Tank
Systemns and Miscellancous Treatment Unit Sygtem and System
Description documents indicate thist flaromable or explosive
concenfrations of hydrogen are not expected in the HLW facility
asystems ancillary equipment. Similarly, the Toxic Vapors and
Emissions from WTP Tank Systems and MisceHaneous
Treatment Unit Systems document provides a summary of the
HLW facility ancillary equipment design features that provide
for confinement and treatment of chronically toxic vapors and
emisgions during normal operations, abnormal operations, and
during and after 8 Design Basis seismic event,

Ancillary equipment jg
desipned to handle the
wastes with the
characteristics defined
above and any treatment
reagents.

24550-WTP-PER-M-02-002, Rev. 1, Materials for
Ancillary BEquipment.

The Materials for Ancillary Equipment document specifies that
ancillary equipment materials that contact the wasts are to be
cqual to or better than those of the wpstream source vessels,
Selection of proper material for the HMP piping and equipment
cusures that the ancillary equipment is appropriately designed to
handle the waste.

5/9/06
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High Level Waste (HLW) Melter Process System (HMF) COGEMA-1A-082, Rev. 1
Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment
‘Information Assessed * Source of Information Assessment
The pH range of the waste,
waslc tergierature and the The Basis of Design document identifies a service design life of
corzosion behavior of the 40 years for the aucillary oquipment, Detailed materials
si;ucmrai mﬁ“"ge selection (corrosion) evaluations are conducted for each vessel
adequately address 24590-WTP-DB-ENG-01-001, Rev. 1¥, Basis of in the HLW facility during process design to assure a 40-year
Anclll.arya:gmpmen!‘. Design; service life. ‘The Materials for Ancillary Equipment document
& material and profoctive 24590-WTP-PER-M-02-002, Rev. 1, Materials for | requires that the material selection and corrosion/erosion
&8 coatings ensure - Ancillary Equipment; allowances for ancillary equipment in contact with the waste
8 “;f:c“:;’?‘l“g’mm 24590-WTP-3PS-NN00-T0001, Rev. 1, Engincering | will be equal to or better than the material and corrosion
g s tec t;;?rg ﬁt’: Y Specification for Thermal Insulation for Mechanical | allowance of the waste source vessel. The Thermal Insulation
S protect ffmts e Systems; _ specification requires that all insulating materials used on the
O srmam snd extomal | ASTM Annual Book of ASTM Standards, American | outside of ancillary equipment be prc-approved for use on
e s, The Society of Testing and Materials. austenitic stainless steel in accordance with applicable ASTM
cavironmen affi ° ¢ standards and tests to preclude external corrosion of ancillary -
pmmctnt;u 18 su C‘T“t;n equipment. Therefore, the ancillary equipment will provide the
ensure the equipmen expected design service life.
not leak or fail for the
design life of the systerm.
e . ASME B31.3 iy the design code for the WTF piping.
System Description listed above 'm‘k'_r References; Consideration of corrosion, including corrosion allowance, is a
ASME B31.3 Code, Pr Piping, 1996 Bdition, mandatory requiremont of ASME BZ?I.?. and is appropriately
o N . oceds - . supplemented in the Pipe Stress Design Criteria document. A
g American Socicty of Mechanical Engineers; - e life of 40 is identified in the Basis of
24590-WTP-DC-PS-01-001, Rev. 4, Pipe Stress required service Lifo of 40 years is identified in the Basis o
§ Comosi . . e Dl teid B A Design for ancillary equipment. Detailed materials selection
[rosion ﬂoww 1'; 3 Design Cntcmcmleufhng “Pips Stress Criteriz” and {comosion) evaluations are conducted for each vessel in the
E et e oy | 24280 TP DB.ENG 01-001, Roy. IF, Basisof | HLW facilty during procsss dosign to ensure a 40-year service
2 equipment. ay Desion: PR T life. The Materials for Ancillary Equipment document requires
e esign; . that downstreain ancillary equipment is to be constructed of
5 2,459.0'11 WIP 1".511:2;1{;02-002, Rev. 1, Materials for equal or better materials, and with the same corrosion allowance
2 4590%[ PERI PI:-OZ 001, Re - as the source vessel. Corrosion/Erosion allowances are listed
4 = - - » Rev, 6, Piping for the anci , h piping class and .
Material Class Description. or the ancillary equipment (?s‘c piping class assoc.mted
valves, fittings, etc.) in the Piping Material Class Description
document.
5/9/06 Page 7 of 9




High Level Waste (HL'W) Melter Process System (HMP)
Miscellaneous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

COGEMA-IA-082, Rev. 1

e

Information Assessed Source of Information Assessment
Pr 1s The Pipe Stress Design Criterin document specifies ASME
A ;3:1“" (vemts  } 94500.WTP-DC-PS-01-001, Rev. 4, Pipe Stress B31.3 as the design code for the WTP piping. ASMB B31.3
ag re '::1 d:?s) af: Design Criteria mcludmg “Pipe Stress Criteria” and | requires provision be made to safely contain or relieve any
e ;‘:f “Span Method Criteria;” pressuro to which the piping may be subjected. ASMB B31.3
ens[t::Ipressu:'Fnre ® ASME B31.3 Code, Process Plpmg, 1996 Edition, piping not protected by a pressure relicving device, or that can
oo th @eﬁ £ pressurl esi Arnerican Society of Mechanical Enginesrs. be isolated from a pressure reliving device must be designed for
1L Ehe veasels are ex at least the highest pressure that can be developed.
The expected flow paths for the ancillary equipment are
identified on the P&ID drawings. The Pipe Stress Design
. , Criteria specifies the ASME B31.3 cods for piping design. This
Drawings listed above under References; code requires piping to be designed to the higl;:tpressm that
: 4590 WTP-DC P00, Re 4, ips Sy | 228 vl g i e
E ?Sesign lgn t;? C‘flch‘du:,g “Pipe Stress Cyiteria” and material classes are shown on the P&ID drawings, embedded in
S pan he teria; - » the item numibers for each ancillary equipment component,
s ASME B31.3 Code, Process Piping, 1996 Bdition, | povy Sy, 000 ooyt ied for the highest anticipated
g American Society of Mechanical Engineers; ' ' L ; o
WTP temperature and pressuze values which are also within the
g Maximum flows and an; 24590 -3PS-PO00-T0001, Rev. 3, Bnginecting bounding maxirmum dssign temperature and pressure values
B | ool omerats Y | Specification for Piping Material Classes General MDD A0E XTI . : E :
; perating stresses fisted for cach piping matexial class in the Piping Material Class
are identified A General Description document. ASMBE B31.3 and the
| Msteral cmﬁﬁé%&go 1. Re. 6, Pipisg associatod standards are appropriate and adequate for the design
24590-WTP-3DP.GO4T-00906, Rev. 4, lsometric | O the ancillary equipment. Furthermore, the fabrication or
Drawinps and Associated Cal ct;lati Y isometric drawings released for construction by Bechte]
24590-WTP-ADP.GO4B-00037, Rev. 10 National, Inc. (BNT), and the design process and controls
ineering Calculations » IR 5 described in the Isometric Drawings and Associated
& & . Calculations, and Engineering Calculations documenis 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. '
5/9/06 Page 8 of 9




High Level Waste (HELW) Melter Process System (HMF)
Miscelianeous Treatment Units (MTUs) Subsystem Equipment Ancillary Equipment

COGEMA-1A-082, Rev. 1
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Information Assessed Source of Information Asgessment

Ancillary equipment is

designed with secondary
'é containment that is The ancillary equipment considered in this assessment is located
g constructed of materials in C5/R5 areas (Room H-0117 and B-0106) vathm the HLW
¥ compatible 'n.rith the waste Drawings listed sbove under References; building, These HLW T00mS a1 secfmdmy containment
& | prvent filacs Gromee. S 00003/ 1 showm o g
B g::;icuts, xth 24590-HLW-PER-M-02-001, Rev. 3, HLW Facility arrange(:sent drawings aud in S'l::!p Ig:tg gbcumgnt, which are
'§ conditions, daily Sump Data. outside the scope of this integrity assessment. The assessment of

operations), provided with the secondary containment structures is conducted in & separate
,g a leak-detection systemn, document, :

and designed to drain and

remove liquids,
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24590-HLW-PER-3-04-0004, Rev 0
System Logic Description for High-lL.evel Waste Facility
~ Melter Process (HMP) System

Notice

Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy
Act of 1954 (AEA), are regunlated at the US 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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History Sheet
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0 AL MARLH LO0B  ssued for Permitting Use A.L. Coulam
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24590-HLW-PER-1-04-0004, 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 shury

AEA Atomic Energy Act

Al analog input

DI density indicator

DOE U. 8. Department of Energy

DT density transmitter

HFP melter feed process system

HLW high level waste

HMP . melter process system

HOP rhélter offgas treatment process system

LAHH level alarm high high

L} level indicator

LSHH - 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

POT pressure differential transmitter

WIP Hanford Tank Waste Treatment and Immobilization Plant

Page v
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Glossary

Control system
High-high

Low-low

24590-PADC-FO0041 Rev O

: 24590-HIL.W-PER-J-04-0004, Rev 0
System Logic Description for High-Level Waste Facility
' - Melter Process {HMP) System

This term refers to electronic processors that perform regulatory and logic
control functions necessary for normal operation of the plant.

This term refers to 2 notification in the control system that is activated when the
high-high setpoint has been reached.

‘This term refers to a notification in the control system that is activated when the
iow-low sefpoint has been reached.
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24550-HLW-PER-3-04-0004, Rev 0
System Logic Description for High-Level Waste Facility
- Melter Process (HMP} System

1 Introduction

This document describes the mstrument control logic for the ancillary equipment in the melter process
(HMP) system within the high-level waste (HLW) facility associated with the dangerous waste pernut.

2 Applicable Documents

24590-WTP-M6-50-P0001, P&ID Symbols and Legend Sheet 1 of 6

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, P&ID Symbols and Legend Sheet 5 of 6

24590-WTP-M6-50-P0006, P&ID Symbols and Legend Sheet 6 of 6
24590-HLW-M6-HMP-PO001, P&ID - HLW Melter 1 System Feed and Agitation
24590-HL'W-M6-HMP-P0002, P&ID - HLW Melter 1 System Film Cooler and Offgas Connection
24590-HLW-M6-HMP-P0006, P&ID - HLW Melter ! System East Discharge Heaters and Airlift
24590-HLW-M6-HMP-P0007, P&ID - HLW Melter 1 System West Discharge Heaters and Airiift

24590-HLW-M6-HMP-P0008, P&ID - HLW Meiter Process System Melter 1 Glass Pour & Monitoring
Instrumentation ‘

24590-HLW-M6-HMP-P0013, P&ID - HLW Melter 1 System Pressure, Density and Level Detection
.QASQO-HLW—M&IMP-PZOOOL P&ID - HLW Melter 2 System Feed and Agitation
24590-HLW-M6-HMP-P20002, P&ID - HLW Melter 2 System Film Cooler and Offgas Connection
24590-BLW-M6-HMP-P20006, P&ID - HLW Melter 2 System East Discharge Heaters and Airlift

24590-HLW-M6_-HMP-P20007, P&ID - HLW Melter 2 System West Discharge Heaters and Airlift

24590-HL W-M6-HMP-P20008, P&ID - HLW Melter Process System Melter 2 Glass Pour & Monitoring
Instrumentation '

24590.-HLW-M6-HMP-P20013, P&ID - HLW Melter 2 System Pressure, Density and Level Detection

24590-HLW-3YD-HMP—00001 , System Description for HLW Melter Process System (HMP)

Page 1
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: 24550-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 HMP system plant items and ancillary equipment that pertain to instrumentation and are
included in the dangerous waste permit are the following:

s HMP-BBLR-00006 Melter 1 Level Detector

» HMP-BBLR-G0013 Melter 2 Level Detector

s  HMP-MLTR-00001 HILW Melter 1

e  HMP-MLTR-00002 HLW Melter 2

+ HOP-SPOOL-00001 Melter 1 Standby Offgas Spool
e HOP-SPOOL-00002 Melter 2 Standby Offgas Spool

3.2 HLW Melter 1 and 2 Control Logic

The high-level waste (HLW) melters receive a blend of HLW concentrate and glass former additives from
the melter feed process (HFP) syster. 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-leve] waste (IHLW} is the
resulting product {glass plus canister).

The feed shurry is transferred using two feed pumps, each supplying a separate feed nozzle on the melter.
The feed shurry 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 meiter 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.

Fach 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 meiter 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 steatn, 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).

Page 2
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Tablel  Associated Instruments for Melter 1 and 2

24590-HLW-PER-3-04-0004, Rev 0

System Logic Description for High-Level Waste Facility

- Melter Process (HMP) System

Instrument Number Associated Melter Description’

HMP-LT-0131 HMP-MLTR-0C001 level instrumentation
HMP-DT-0132 HMP-MLTR-00001 density instrumentation
HMP-PDT-0135A HMP-MLTR-00001 pressure differential instrumentation
HMP-LT-2131 HMP-MLTR-0G002 level instrumentation
HMP-DT-2132 HMP-MLTR-00002 density instrunientation
HMP-PDT-2139A HMP-MLTR-00002 pressure differential instrumentation

24590-PADC-FO0041 Rev &
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24590-HLW-PER-J-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 1 And 2
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24590-PADC-F00041 Rev 0

Y
4
Ai « analog input
v , ' D1 - density indicator
DT - density transmitter
w8 o N N LAHH - level atarm high-high
=g~ ey X0 LALL - level alarm low-low
5 ;5 \ / Naw? LI - level indicator
&g LSHH - lave! switch high-high
BE LSLL - Jevel switch low-low
£ LT -level transmitter

LY « levet conversion
{densiy compensation)
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24590-HLW-PER-~J-04-0004, Rev 0

System Logic Description for High-Level Waste Faclility

- Meiter Process (HMP) System

Figure 2 Typical Pressure Differential Measurement For Melter 1 And 2
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Al - analog input

PDAHH - prassure differential alarm high-high
PDI - pressure differential indicator

PDSHH - pressure differential switch high-high

" POT - pressure ditferential transmitler
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Bechtel National, Inc. Certification

The following certification statement is provided consistent with Contract No. DE-ACZ?-
01RV14136, 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 Equipment for 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 te 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. [am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.

9- /M f/zo/é

J. E//Henschel 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 Unit for HLW Facility HMP System and HLW-019, Rev. 0,
Miscellaneous Treatment Unit Subsystem Equipment for HLW Facility HMP System.

I certify under penaity 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
inforrnation, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. T am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.

7l /) //r/éﬂw /16 /66

R.I.S Manage Date
.S, D# ent of Energy,
Officeof River Protection
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Justification for Requesting Confidentiality of HLW Melter Design Documents for the
DWP

Bechtel National, Inc. (BNI) is requesting of the Washington State Department of Ecolog
(Ecology) that the following documents submitted for inclusion to the Dangerous Waste Permit
be maintained as “Confidential Business Information:”

1. System Description for HLW Melter 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 - HLW Melter 1 System Feed and Agitation 24590-HLW-M6-HMP-P0001, Rev 1
3. P&ID - HLW Melter 2 System Feed and Agitation 24590-HLW-M6-HMP-P20001, Rev 1

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 20017
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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