P.O. Box 450, MSIN H6-60
Richland, Washington 99352

JUL 3 0 2008

08-ESQ-144

Ms. Jane A. Hedges, Program Manager

Nuclear Waste Program
Washington State R E@E R W
Department of Ecology
3100 Port of Benton Blvd. JUL 31 2008
Richland, Washington 99354 EDMC

Dear Ms. Hedges:

SUBMITTAL OF HANFORD FACILITY RESOURCE CONSERVATION AND RECOVERY
ACT (RCRA) PERMIT MODIFICATION NOTIFICATION FORM 24590-WTP-PCN-ENV-
05-013

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

This letter transmits Hanford Facility RCRA Permit Modification Notification Form 24590-
WTP-PCN-ENV-05-013, attached, for the Washington State Department of Ecology review and
approval. The form describes a requested Class 1 modification to the Reference.

Modification Notification Form 24590-WTP-PCN-ENV-05-013 updates the Engineering
Specification (24590-PTF-3PS-MWKO0-TP001) for Activated Carbon Bed Adsorbers found in
Appendix 7.7 of the Reference. The permit version of the specification is being replaced by the
attached engineering source document. Permit version and source documents are not identical.
Many aspects of the permit document (e.g., ghosting, certain notes, references, holds, etc.) have
no counterpart or equivalent on the source document. Potential permit affecting changes
between the current and previous versions of the source document are summarized on the permit
change notice form.

If you have any questions, please contact me, or your staff may contact Lori A. Huffman,
Division Director, Environmental Compliance Division, (509) 376-0104.

Sincerely,

Shirley gmger Manager
ESQ:LAH Office 6f River Protection

Attachment

cc: See page 2

U.S. Department of Energy 00'/85585
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08-ESQ-144
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J. Colby, BNI

W. S. Elkins, BNI

B. G. Erlandson, BNI
P. A. Fisher, BNI

J. S. Hill, BNI

S. K. Murdock, BNI
P. E. Peistrup, BNI
Administrative Record
BNI Correspondence
Environmental Portal, LMSI

¢ electronic:

. C. Becker, Ecology

. L. Becker-Khaleel, Ecology (1 hard copy)
. K. Biyani, Ecology

. A. Fredenburg, Ecology
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CA.

Q

Gao, Ecology
Hamar, Ecology

. L. Hensley, Ecology

. J. Lijek, Ecology

. Speer, Ecology

. R. Williams, Ecology

. A. Thompson, FHI

. C. McKarns, RL

.J. Sommer, SCS
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D. A. Klein, BNI
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S. G. Harris, CTUIR
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Quarter Ending September 30, 24590-WTP-PCN-ENV-05-013
2008

Hanford Facility RCRA Permit Modification Notification Form
Part lll, Operating Unit 10
Waste Treatment and Immobilization Plant:

Index

Page 2 0f3:  Hanford Facility RCRA Permit, Part Ill, Operating Unit 10, Waste Treatment and Immobilization Plant

Replace Permit Specification 24590-WTP-3PS-MWKO0-TP001 (Engineering Specification for Activated
Carbon Bed Adsorbers) in Appendix 7.7 of the Dangerous Waste Permit.

Submitted by Co-Operator: Reviewed by ORP Program Office:
LA Kl by S o 123/0
D. A. Klein Date s.JWiinger 7/ Date

24590-SENV-F00011 Rev 13 (8/21/2007) Ref: 24590-WTP-GPP-SENV-010
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Quarter Ending September 30, 24590-WTP-PCN-ENV-05-013
2008

Hanford Facility RCRA Permit Modification Notification Form
Unit: Permit Part & Chapter:
Waste Treatment and Immobilization Plant Part lll, Operating Unit 10

Description of Modification:

The purpose of this Class 1 modification is to update 24590-WTP-3PS-MWKO0-TP001, Engineering Specification for Activated
Carbon Bed Adsorbers.

The following specification is being submitted to replace the specification currently in Appendix 7.7.

Appendix 7.7
Replace: | 24590-WTP-3PS-MWKO0-TP001, Rev. 0 | With: | 24590-WTP-3PS-MWKO0-T0001, Rev. 3

Revisions are the result of ongoing design (changes from vendor preliminary data to vendor detailed design) and
incorporates general criteria from a design verification review. The following identifies the significant changes that have been
revised on the attached specification.

e Revised LAW instrumentation requirements for remote mounting of analyzers and transmitters (Section 3.16.2.10).
o Reformatted Section 3.4, Performance.

e Revised Figures 1 and 2 to clarify instrumentation requirements.

e Changed CO and COx analyzers from supplier's scope to buyer's scope (Section 3.16.2).

o Added Figure 3, Hg Monitor Probe connection detail.

e Added Section 5.5, Coating, to add project coating specification. '

e Deleted Section 2.2.7, WAC 296-24, General Safety and Health Standards.

o Added Section 2.2.9, 29 CFR 1910, Occupational Safety and Health Standards (OSHA), and added appropriate
references to 29 CFR 1910 in other sections of specification.

e Added Reference Documents and Drawings 2.4.20 through 2.4.28.

« Revised Section 3.6, Environmental Conditions, to reflect Equipment Qualification data sheet information.
e Added Section 11, References. '

e Added Appendices B and C to clarify testing requirements for carbon media.
e Revised various sections to reflect addition of Appendices D-J.

e Added Appendix D, WTP Specific Tailoring of ASME AG-1-1997.

e Added Appendix E, WTP Specific Tailoring of ASME B31.3-1996.

e Added Appendix F, WTP Specific Tailoring of AISC (ASD).

e Added Appendix G, WTP Specific Tailoring of ASME NQA-1-1989.

e Added Appendix H, WTP Specific Tailoring of IEEE Std. 384.

e Added Appendix |, WTP Specific Tailoring of IEEE Std. 323.

e Added Appendix J, WTP Specific Tailoring of IEEE Std. 344.

There are no outstanding change documents that have not been incorporated into this modification.

24590-SENV-F00011 Rev 13 (8/21/2007) Ref: 24590-WTP-GPP-SENV-010




Quarter Ending September 30,

Page 3 of 3

24590-WTP-PCN-ENV-05-013

2008
WAC 173-303-830 Modification Class: ' * Class 1 Class '1 Class 2 Class 3
Please mark the Modification Class: X
Enter Relevant WAC 173-303-830, Appendix | Modification citation number: AA
Enter wording of WAC 173-303-830, Appendix | Modification citation:
A.1. Administrative and informational changes.
Modification Approved: | | Yes rJ No (state reason for denial) Reviewed by Ecology:
Reason for denial:

B. Becker-Khaleel Date

! Class 1 modifications requiring prior Agency approval.

2 If the proposed modification does not match any modification listed in WAC 173-303-830 Appendix I, then the proposed modification
should automatically be given a Class 3 status. This status may be maintained by the Department of Ecology, or down graded to a

Class 'l, if applicable.

24590-SENV-F00011 Rev 13 (8/21/2007)

Ref: 24590-WTP-GPP-SENV-010
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24590-WTP-3PS-MWKO0-T0001, Rev 003

Activated Carbon. Bed Adsorbers
Revision Histo
Revision | Reason for Revision
0 Tssued for Purchase of HLW adsorbers. LAW adsorbers are on hold pendmg approval of ABAR

24590-WTP-SE-ENS-03-1261 Rev 0.

Issued for Purchase based on DTD number 24590-LAW-DTD-ENS 04-0002, with LAW adsorber
ITS equipment for carbon bed fire mitigation on hold. This includes: Isolation valves, high
temperature switch and interlock, and COx monitor and interlocks.

Incorporated SCN number 24590-WTP-3PN-MWKO0-00001 and SDDRs 24590-WTP SDDR-
PROC-04-01020, 24590-WTP-SDDR-PROC-04-01040, 24590-WTP-SDDR-PROC-05-00392,
24590-WTP-SDDR-PROC-05:00602, 24590-WTP-SDDR-PROC-05-00652, 24590-WTP-SDDR-
PROC-05-00701, and 24590-WTP-SDDR-M-05-00018. Revised LAW instrumentation
requirements for remote mounting of analyzers and transmitters. Revised Figures 1 and 2 to clarify
instrumentation requirements. -Added appendix B and C to clarify. t&etmg requirements for carbon
media. LAW adsorber ITS equipment for carbon bed fire mitigation is still on hold. This includes:
Isolation valves, hlgh temperamre switch and interlock, and COx monitors.and interlocks.

| COx analyzers from suppher s;scope to buyer’s. -Added Hg Monitor Probe connection detail (Fig_

Incorporated SCN 24590-WTP-3PN-MWK0-00002 and SPBRs-34590-WHP-SDBR-M-06-00266;—
24590 WFR-SDBR-M+06=00287,"and 24590-WTP-SDDR-MS-07-00051. Revised Appendix B and
C testing requirements. Added WTP specific tailoring of codes (appendix D-J). Updated HLW ITS
List. Updated Environmental Requirements based on EQ Room Data Sheets. Changed CO and

3).

24590-G04B-F00009 Rev 10 (12/15/2005)
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Activated Carbon Bed Adsorbers
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Activated Carbon Bed Adsorbers

1 Scope
11 Project Description and Location

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) is a complex of waste treatment
facilities where the-US. Department of Energy (DOE) Hanford Site tank waste will be. pretreated and
immobilized into stable glass form via vitrification. The WTP Contractor will design, build, and startup
the WTP pretreatment and vitrification facilities for the DOE Office of River Protection (ORP). The
waste treatment facilities will pretreat and immobilize the low activity waste (LAW) and high level waste
(HLW) currently stored in underground storage tanks at the Hanford Site. '

The Hanford Site occupies an area of about 560 square miles and is located akmg the Columbia River,
north of Richland, WA in the U.S.A. The WTP Facility will be constructed at the east end.of the 200 East
Area of the Hanford Site. The conmies of Benton; Franklin, and Grant surround the Hanford Site.

12  Equipment, Material, and Services Required

This specification provides the requirements for the design, analysis, fabrication, project management,
quality assurance, inspection, testing, qualification, and labeling of the Activated Carbon Bed Adsorbers,
associated filters, gaskets, insulation, piping, fasteners, shims, and special tools for use in the High Level
Waste (HLW) and Low Activity Waste (LAW) facilities. This specification also provides the
requirements for the conception, demonstration, design, fabrication, quality assurance, inspection, testing,
qualification, and supply of activated carbon, testing equipment, testing apparatus, testing materials,
manuals, instructions, and procedures. - :

The scope of work for the Seller includes all work specifically defined in this specification. Work shall
include, but isnot limited to, the following: - '

1.21 Provide fully detailed designs, drawings, supporting calculations, supporting -analysis,
supporting models, procedures, and all labor, materials, fasteners, tooling, -equipment,
apparatus, instrumentation, shop drawings, and services -necessary to manufacture, test,
inspect, label, .and package Activated Carbon Bed Adsorbers in accordance with this
specification and the Mechanical Data Sheets in Section 2 of the purchasing documents.

1.22 °  Provide Buyer with a breakdown (by xparagraphﬁ of the following codes, industry standards,
and referenced documents to be applied to each aspect of the Activated Carbon Bed Adsorbers
detailed design, drawings, analysis, fabrication, quality assurance, inspection, -testing,
qualification, labeling, packaging, handling, and shipment for review prior to beginning
detailed design: '

ASME AG-1-1997, including WTP specific tailoring
ASME AG-1a-2000 '

ASME N509-1989

ASME B&PVC, Section VIII, Div 1

e © o o

If an entire section or part of the above listed codes and standards applies, a breakdown by
paragraph is not required. Only the part or section-shall be listed.

) . . Page 1
24590-G04B-F00019 Rev 3 (6/29/2004) ‘ Ref: 24590-WTP-3DP-G04B-00049




24500-WTP-3PS-MWKO-T0001, Rev 3
. Activated Carbon -Bed Adsorbers

|

1.23 Provide design calculation in accordance with this specification and applibable codes.
Calculations shall include, but not be limited to: -

Code calculations i
Seismic calculations .

Support calculations (Include resultant reactions at support locations) *
Calculations associated with lifting and erection of the vessel
Nozzle loads and movements per thermal and seismic calculations
Thermal and discontinuity stresses as applicable '
Fatigue analysis as applicable for pressure vessels in fatigue services

1.24 Provide a three-dimensional (3-D) computational fluid dyﬁamics (CFD) model and analysis of
: . the Activated Carbon Bed Adsorbers. CFD model and analysis shall include necessary Buyer
; ' " ~ supplied inlet piping to model the velocity profile of the offgas air stream entering the

1.25 Provide thermal calculations for the Activated Carbon Bed Adsorber units and support frames
, in accordance with the requirements of this specification and Mechanical Data Sheets (MDSs)
| in section 2 of the purchasing documents. Select insulation material (i.e. calcium silicate,
i mineral wool, etc.) to meet thermal requirements of this specification.

P 126  Provide an analysis of the Activated Carbon Bed Adsorber design to determine expected
‘ adsorber changeout frequency. » - ’

12.7 Delete.

128 Provide connecting piping and actuated on/off control valves to configure two (2) Activated
: Carbon Bed Adsorber units in a single offgas stream to be operated in either series or parallel
with the ability to isolate one unit for maintenance and still operate. Activated Carbon Bed
Adsorber units shall be configured for automatic (remote) operation from Buyer’s integrated

control network. T ' ' o '

1.29 Provide internal water deluge fire suppression system to allow flooding of the Activated
Carbon Beds. Fire detection shall include a combination of carbon monoxide (CO/COx)
monitors, temperature monitors, and isolation valves. CO/COx monitors shall be interlocked

| to isolation valves. Process water for carbon bed flooding is a backup to bed isolation.

. , Provide high liquid level interlocks operated from radar level indicators.

12.10  Provide fire detection and suppression system acceptance tests.

i 1211 Provide control logic and /O mapping for automatic configuration and fire ‘suppression
system. ; . .

1212 In addition to the field testing requirements set forth in ASME AG-1, Section TA, and/or
ASME N509, Section 9, conduct the following acceptance tests in the shop, on each Activated
Carbon Bed Adsorber unit prior to shipment:

¢ Visual Inspection
e Structural Capability Test
e System Bypass Test

p ‘ Page 2
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1213

1.2.14

1.2.15

1.2.16

1217

12.18

1.2.19

1.2.20

1.2.21

1.2.22

1.2.23

1.224

24590-G04B-F00019 Rev 3 (6/29/2004)

24590-WTP-3PS-MWKO0-TO001, Rev 3

- Activated Carbon Bed Adsorbers

Mechanical Test

Differential Pressure Test

Airflow Distribution Test

Electrical Air Heater Performance Test (per design)

Provide chnllenge gas and challenge gas injection and sampling ports/mamfolds

Provide detailed bag-in/bag-out procedure for removal and replaoement of adsorbent and any
other filter(s) required. .

APr'the all personnel, eqmpment,. apparatus, labor, personal protection equipment (PPE),

materials, glovebags, bags, HEPA filters, etc. to simulate field conditions, demonstrate, and
videotape the bag-in/bag-out procedure using fully assembled Activated Carbon Bed Adsorber
equrpment in shop.

Provide material certified test reports weldmg procedures, msulanon installation procedm
testing procedures, testing results, quality assurance procedures, quality assurance inspection
results, and all other procedures and documentation required per this. speciﬁcati(m

Provide transportation, storage, and installation instructions for the- Activated Carbon Bed

.Adsorber units per the Seller’s recommendanons and the requirements of this specification.

Package and prepare the Activated Carbon Bed Adsorber units for shipment to the WTP site.

Packaging shall be sufficient to allow outdoor storage for a period of up to one year at the

“WTP: site, without Buyer action except routine inspection. Environmental conditions for

storage are found in section 3.6 of this specrﬁcanon

Provide all equipment, instrumentation, labor, and materials to perform a shop hﬁmg test,
demonstrating that the lifting lugs or attachment points are adequate to support the Activated
Carbon Bed Adsorber units without distortion. Lifting lugs or attachment points shall be
placed such that the equipment remains essentially level during the lift without tilting or
swaying. Seller shall provide shop test report on lifting points provrded on the Activated
Carbon Bed Adsorber equipment.

Provide Material Safety Data Sheets (MSDSs) for loaded Activated Carbon Bed Adsorber and

all other materials used in the construction of the Activated Carbon Bed Adsorber units.

Provide operation and maintenance manuals, with sequence of operations, and recommended
spare parts.list. :

Provide a set of special tools for each Activated Carbon Bed Adsorber required for operation,
bag-in/bag-out, sampling, and maintenance. '

Provide design for structural attachment to the Buyer’s provided embeds.

Provide junction boxes to accommodate wiring to remote mounted Seller control panels as
requirement for LAW Buyer supplied instrumentation racks. Seller shall provide wiring
schedule, diagrams, and documentation to facilitate installation of wiring from equipment to
remote control panels and LAW instrumentation racks.

: Page 3
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Activated Carbon Bed Adsorbers

13  Work by Others

Any item not speciﬁ‘éally listed as being supplied by the Buyer shall be provided by the Seller. The
Buyer shall supply the following: _ '

: 131 Shipping to jobsite.
132 Unloading and storage of all materials and equipment at jobsite.

133 Activated Carbon Bed Adsorber installation: Iabor at jobsite.

134 Foundation, etnbeds; and anchor bolts.
135 Electric power supply.
136  External wiring,
1.3.7 External connection to Buyer’s instrumentation and controls.
138 - Control system.’ »
139  Piping external to the Activated Carbon Bed Adsorber unit package.
1.3.10 Pressure drop indicators for pressure drop p:pmg connections.
1311  Installation of insulation.

1312  Instrument racks.

14 Acronyms

AGS American Glovebox Society
AISC American Institute of Steel Construction
ASD  Adjustable Speed Drive
ASME American Society of Mechanical Engineers
ASTM International Society for Testing and Materials
'AWS American Welding Society

] CFD  Computational Fluid Dynamics

| CFR Code of Federal Regulations
3.D Thre¢-Dimensional
DF Decontamination Factor:
DOE us Depﬁrtment of Energy

) Page 4
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ESF
ERDA

FMEA
HEPA

HCI
HLW

HVAC
HOP

ICN

IEEE
ISA

ITS
LAW

- LVP

MDS
MSDS
NDE .

ORP
OSHA

P&ID

PMI

- PPE

psf
PSV
QA
QAP
QL
SC
scfin

24590-WTP-3PS-MWKO0-T0001, Rev 3

Engineered Safety Feature

Energy Research and Development Administration
Failure Mode and Effect Analysis

High Efficiency Particulate Alir

Hydrogen Chloride '

High Level Waste

Hydrogen Fluoride '

A Heatmg, Ventilation, and Air-Conditioning

High'Level Waste Secondary Offgas Treatment System

Foundation Field Bus

Integrated Control Network ,
Institute of Electrical and Electronics Engineers
Instrument Service Air

Important to Safety

Low Activity Waste

Low Activity Waste Secondary Offgas System
Material Requisition

Mechanical Data Sheet

Material Safety Data Sheet

Nondestructive Evaluation/Examination
Nationally Recognized Testing Laboratory.
Office of River Protection

Occupational Safety and Health Administration
Piping and Instrumentation Dmgmm '
Positive Material Identification

Personal Protection Equipment

Parts per million

pounds per square foot (b/f?)
Pressure Safety Valve

Quality Assurance

Quality Assuraime Program
Quality Level

Seismic Category

Standard Cubic Feet per Minute

24590-G04B-F00019 Rev 3 (6/29/2004)
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Activated Carbon Bed Adsorbers
SDDR Supplier Deviation Disposition Request
SS ' Stainless Steel
TBD = To BeDetermined
UL Underwriters Laboratories, Inc. _ _
VSL Vitreous State Laboratory of The Catholic University of America = -
WAC Washington Administrative Code e
WTP Hanford Tank Waste Treatment and Immobilization Plant

Definitions

Activated Carbon Bed Adsorber Unit. Refers to complete Carbon Bed equipment assembly.
This includes two (2) full capacity Carbon Bed Adsorbers, connecting pipe work, valves,
instrumentation, and support frame for Carbon Bed Adsorbers and piping.

Activated Carbon Bed Adsorber expert: One who has extensive knowledge regarding the
characteristics and application of Activated Carbon Bed Adsorbers. Must have a minimum of
five (5) years experience. - Yo

Adsorbent Media: A solid having the ability to concentrate and hold other substances.

Adsorber:.xA device or vessel containing adsorbent (e.g., an adsorber cell filled with
adsorbent).

Bag-in/Bag-out: A method of introducing and removing' items from a contaminated enclosure °
where a bag provides a physical barrier at all times during the operation that prevents the
spread of contamination.

Buyer's Representative(s): The Buyei"s designee(s), who shail witness onsite operations at the’
seller and sub-seller sites and perform onsite inspections and surveillance.”

Bypass, Leakage: A pathway through which contaminated air can escape treatment by the
installed HEPA and/or adsorber banks. Examples are leaks in filters and filter mounting.
frames, defective or inefficient isolation dampers that result in the uncontrolled flow through
adjacent plenums, and unsealed penetrations for electrical conduits, pipes, floor drains, etc.

Challenge Gas: A gas of known characteristics, under specified conditions, used for the
purpose of testing. For in-shop and in-place/field testing of adsorbers required by this
specification. The challenge gas to be used shall depend on what is recommended by the
Activated Carbon Bed Adsorber manufacturer. Challenge gas shall be an environmentally
safe non-ozone depleting substance, if possible.

Engineered Safety Feature (ESF): A nuclear air treatment system, HVAC system, gas

processing system, or a component that serves to control -and limit the consequences of
releases of energy and radioactivity. : :
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Glovebag: A temporary barrier to contain or prevent the spread of contamination generally
during system maintenance or production. The area or component is surrounded by the
portable glovebox boundary material, usually a flexible plastic film. Personnel perform werk
inside the glovebag through glovesleeves and gloves while remaining outside the containment
area. Other access ports are provided to allow for equipment and service penetrations as
necessary. Additional openings can be provided through the use of zippers, velcro closures,
and bag-out ports. ‘ -

HEPA Filter: A high efficiency particulate air filter having a fibrous medium with a particle
removal efficiency of at least 99.97 % when tested with essentially monodispersed 0.3 pm test
aerosol particles. ;

Mounting Frame: A structure against which adsorbers may be snugly mounted and supported
in a position that permits the passage of air or gas and provides a surface to hold the sealing
gasket, thereby avoiding a potential bypass or leakage path for the non-filtered air or gas.

Paragraph: When & paragraph of this specification, referenced documents, referenced codes,

-or referenced standards is referenced in this specification, the paragraph referenced and all
subparagraphs and sub-subparagraphs of the paragraph referenced shall be considered
inclusive. '

Quality Level: The quality level identifies the quality requirements to be applied to the
equipment. The identified quality levels are Q and CM ¢(Commercial). Quality requirements
are specifically defined on the associated mechanical data sheets (MDSs) and supplier quality
assurance program (QAP) requirements data sheets.

Seismic Category: Specific requirements for each seismic categoi’y are defined in reference
documents listed in section 2.4 of this specification. '

Special Tools: Any tooling required to perform maintenance on the Activated Carbon Bed
Adsorber unit or for Activated Carbon Bed Adsorber and:discharge filter removal and
replacement. Inchides tools that must be specially designed and fabricated and tools that are
readily available in the commercial market. _ :

1.6  Safety/Quality Classifications

1.6.1 Activated Carbon Bed Adsorber units for HLW shall meet the quality level requirements of Q |
as shown on the associated MDSs and supplier quality assurance program requirements data
sheet. Seismic category shall be SC-III as shown on the associated MDSs and defined in
reference documents listed in section 2.4 of this specification.

1.6.2 " Activated Carbon Bed Adsorber units for LAW shall meet the quality level requirements of Q

’ as shown on the associated MDSs and supplier quality assurance program requirements data
sheet. Seismic category shall be SC-III as shown on the associated MDSs and defined in
reference documents listed in section 2.4 ('yf this specification.
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2 Applicable Documents

2.1

211

2.12

213

22

221
9932

223

224

2.2.5
2.26
227

228

229.
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General

" Work shall be done in.accordance with the referenced oodeé, standards, and documents listed
below, which are an integral part of this specification. .

~ When specific chapters, sections, parts, or paragraphs. are listed following a code, industry
standard, or reference document, only those chapters, sections, parts, or paragraphs of the
document are applicable and shall be applied. For the codes and standards listed in section 2,
the specific revision or effective date identified, as well as the specific revision or effective
date of codes and standards that they incorporate by reference (daughter codes and standards),
shall be followed. Ifa date or revision is not identified, the latest issue, including addenda, at

the time of quotation, shall apply. The effective dates and revisions listed in section 2 shall

apply to subsequent references to the codes and standards within this specification. When
more than one code, standard, or referenced document covers the same topic, the requirements
for all must be met with the most stringent governing. The use of any other edition, revision,
or issue requires buyer’s approval. ‘
Uniless specified otherwise, requirements apply to both HLW and LAW design, fabrication,
testing, storage, and handling.

Codes

ASME AG-1-1997, Code on Nuclear Air and Gas Treatment, Sections AA, FE, FF, and TA.
See Appendix D for WTP specific tailoring.

ASME AG-1a-2000, Addenda to ASME AG-1-1997 Code on Nuclear Air and Gas Treatment,
Section HA. . -

_ ASME B31.3-1996, Process Piping. See Appendix E for WTP s;ieciﬂc-tailoring. V

ASME Boiler and Pressure Vessel Code, Section VIII, Div. 1, Rules for Construction of
Pressure Vessels. : '

DOE-RL-92-36, Hanford Site Hoisting and Rigging Manual.
AWS D1.6, Structural Welding Code-Stainless Steel.
Delete.

AISC (ASD), 9th Edition, American Institute of Steel Construction. See Appendix F for WTP
specific tailoring. 3 '

29 CFR 1910, Occupational Safety and Health Standards (OSHA).
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Industry Standards
AGS-G001 ©1998, Guidelin for Gloveboxes, Second Edition.
ASME _N509f1989; Nuclear Power Plant Air-Cleaning Units and Components, Sections 1, 2,
3, 4 — (Paragraphs 4.3, 4.4, 4.6.1 through 4.6.7.2, 4.11, 4.12. 4.13(a)), 5 — (Paragraphs 5.5,
5.6.5.5 and 5.6.5.6), 7 — (Paragraph 7.2), 8 - (quagraph 8.2), 9, Appendix C, and Appendix D.

ASME N510-1989, ‘(Rev.1995), Testini of Nuclear Air Treatment Systems, Sections 1
through 8, 11, 13, 14, 15, and appendices.

ASME NQA-1-1989, Quality Assurance Program Requnements for Nuclear Facilities. See
Appendix G for WTP specific tailoring, »

- ASME Y14.100, Engineering Drawing Practices. ‘
ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials.
ASTM F593, Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs.
ASTM F594, Standard Specification for Stainless Steel Nuts. . ,

ERDA 76-21, Nuclear Air.Cleaning Handbook, Chapter 1 (All), Chapter 2 (Paragraphs 2.1
through 2.4.16), Chapter 3 (Paragraphs 3.1, 3.4.1, 3.4.2, 3.4.5, 3.4.6), Chapter 4 (Paragraphs
4.3 through 4.3.5, 4.5.9), Chapter 7 (All), Chapter 8 (All), Chapter & (Paragraph 9.4.1).

.NACE Standard - RP0198, The Control of Corrosion Under Thermal Insulation and
" Fireproofing Materials-A Systems Approach. > :

PIP INTH 1000, Hot Insulation Installation Details.
RR-C-271D, Federal Specification for chains and attachments, welded and weldless.
 NEMA 4, Enclosures for Electrical Equipment.

IEEE Std: 384, Standard Criteria for Independence of Class 1E Equipment and Circuits. See
Appendix H for WTP specific tailoring. ‘

IEEE Std. 323, Standard for Qualifying Class 1E Equipment for Nuclear Power Generating
Stations. See Appendix I for WTP: spe;iﬁc-tailoring. .

- IEEE Std. 344, Recommended Practice for Seismic Qualification of Class_"lE Equipment for
Nuclear Power Generating Stations. See Appendix J for WTP specific tailoring.
Reference Documents/l)ﬁﬁings

24590-WTP-3PS-G000-T0001, General Specification for Supplier Qudlity Assurance
Program Requirements ; :
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242 24590-WTP-3PS-G000-T0002, Engineering Specification for Positive Material Identification
(PMI) for Shop Fabrication ’ '

243  24590-WTP-3PS-G000-T0003, Engineering Specxf ication for Packagmg, Handling, and
Storage Requirements

. 244  24590-WTP-3PS-NWP0-T0001, Engmeermg Specrf catlan for-General Welding and NDE
Requirements for Suppl:er Fabricated Piping

2.4.5 24590-WTP-3PS- MVBZ-TOOOI Engmeenng Specification for Welding of Pressure Vessels,
l . Heat Exchangers and Boilers

246 24590-WTP-3PS-JQ07'-T0001, Engineering Specification for Insbwmentatiah_ for Package
Systems ‘ '

247 24590-WTP-3PS-SSOO-T0001 Engmeenng Specification for Weldmg of Carbon Structural
' Steel

; 248 24590-WTP-3PS-SS00-T0002, Engineering Specification for Welding of Stmctumi Stainless.
’ Steel and Welding of Stmctural Carbon Steel to Structural Stainless Steel

| 249  24590-WTP-3PS-FB01-T0001, Engmeermg Specification for Structural Desxgn Loads for -
- Seismic Category IlI and IV Equipment and Tanks

2410 -_24590-WTP-3PS-NN00-T0001, Engineering Specification for Thermal Insulation ﬁJr
Mechanical Systems. :

2411 24590-WTP-3PS-JA03-T0001, Engineering Specification for Gas Analyzers -

| _ 2412 24590-WTP-3PB-I_’.000-TSIIV, Piping Material Classiﬁcatidn, Pipe Class S11V
2413 24590-WTP-3PB-P000-TS11N, Piping Material Classification, Pipe Class S1IN

2.4.:14‘. 24590-WTP-3PS-PV00-T0001, Engineering'Spec{ﬁcaﬁon for Technical Supply iCondiﬁons
for Valves '

2415 24590-WTP-3PS-JV15-T0001, Engineering Speciﬁcation for Actuators for On/Off Valves

, 24.16 24590-WTP-3PS-EKP0-T0001, Engmeenng Specification for Electrical Requirements for
: Packaged Equipment

2417 24590-WTP-3PS-MUMI-T0002, Engineering Speczﬁcatton for Low Voltage Induction Motors
2418 24590-WTP-3PS-PSO2-T0001 Engmeermg Spec:ﬁcanan for Shop Fabrication of Ptpmg

. 2.4.19 24590-WTP-3PS—MV00-T000}, Engineering Specification for Pressure Vessel Design and
‘ ‘ Fabrication :

2420 24590-WTP-3PS-JQO.6-T0005, Environmental Qual[ﬁ&ation of Conmtrol and: Electrical
Systems and Components

| | .
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! 2.4.21 24590-WTP-J8-50-00001, Controls and Instrumentation Radar Insta[lation Wave Guide
i Spool Joining Details.

2422 24590-WTP-MV-M59T-00016002, Vessel Cohnecﬁons Standard Details Sheet 2 of 3

2423 24590-WTP-3PS-AFPS-T0001, Engineering Specification for Shop Applied Specral .
" Protective Coatings for Steel Items and Equipment ‘

'y 2424 24590-WTP-3PS-G000-T0015, Engineering Specification for Environmental Qualification of
Mechanical Equipment '

2425 24590-WTP-3PS-GOOO-T0014 EngmeermgSpecif tcation for Supplier Design Analyses

2.4.26 24590—HLW-M6-HOP-00011 P&ID - HLW Melter Oﬁ'gas Sfystem Melter 1 Secondary Ofjgas
, Treatment &teet 30f3.

2427 24590-HLW-M6-HOP-20011, P&ID - HLW Melter Oﬂ'gas System Melter 2 Secondary Offgas
i Treatment Sheet 3 of 3.

; . 2.4.28 24590-LAW-M6—LVP-00004 P&ID - LAW Melters Secondary Oﬁ’gas Vessel Vent Process
! . System Mercury Mitigation EquxpmenL

3 Design Requirements

3.1  General Requirements

311 “The Activated Carbon Bed Adsorbers and support frame shall be designed per this
speclﬁcancn the applicable documents listed in section 2 of this specnﬁcauon, and the MDSs
in section 2 of the purchasing documents.

3.1.2 - The detailed design of the Activated Carbon Bed Adsorbers shall be performed by personnel
who have past experience in the design, fabrication, and testing of Activated Carbon Bed:
~ Adsorber banks or HEPA filter banks to meet the requirements set forth in ASME AG-1,
ASME AG-1a, and NQA-1. Qualifications for personnel conducting the detailed design of the
Activated Carbon Bed Adsorber shall be provided to the Buyer for review.

'| 3.13 All calculations, modeling, analyses, drawings, and documenmhon shall be performed and/or
' : completed using U.S. customary units.

requirements of ASME Boiler and Pressure Vessel Code, Section VIIL, Div.1. (Code stamp is
not required) Design pressure used shall be as specified on the MDSs. Design temperature
shall be determined by Seller based on thermal analysis specified in-section 3.13.5 for
conditions generated during a carbon bed fire.

|
i 314  The design of the: Activated Carbon Bed Adsorber pressure boundary shall be per the

3.15 The ‘design of the Activated Carbon Bed Adsorbers shall be.per Seller and shall meet the
: performance requirements of this specification, appendices, and MDSs in- section 2 of the
purchasing documents.

: Page 11
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3.16 Each Activated Carbon Bed Adsorber shall be equipped with a fire suppression system. Fire
detection shall include a combination of CO monitors and carbon bed temperature monitors
for fire detection. Refer to Figure 1 and 2 for additional information related to CO/COx
monitors and temperature monitors specific to each HLW and LAW Activated Carbon Bed
Adsorber. (For HLW, each fire detection system shall allow the isolation of one carbon bed
upon detection of a fire, such that one Activated Carbon Bed Adsorber will not affect the fire
detection capability in the other unit) Refer to Figure 1 for HLW CO monitor and isolation
valve configuration requirements. (For LAW, COx monitors shall be located on the inlet and
outlet of the Activated Carbon Bed Adsorber unit.) LAW Activated Carbon Bed Adsorber
shall only be isolated with pneumatic valves on the inlet as-shown in Figure 2. '

3.1.7 The Activated Carbon Bed Adsorbers shall be designed for carbon bed. isolation as the

~ primary means of fire suppression. - Seller shall also design a water flood fire suppression
system in accordance with applicable requirements of ASME AG-1, subarticle FE-4620, and
MDSs in section 2 of the purchasing documents. Seller shall account for increased pressure
inside the carbon bed vessel caused by activation of the fire suppression system and flooding
of the carbon bed with water. (i.e. PSV valves with vent lines routed to offgas piping
downstream of isolation.) Seller shall work closely with Buyer in determining required flow-
rates for fire suppression water. : -

3.1.8 ~ The Activated Carbon Bed Adsorber units and all permanently attached appurtenances: (i.e.
piping manifold, insulation, valves, and maintenance platforms) shall be designed to fit within
the space envelope specified on the MDSs in section 2 of the purchasing documents.

3.19 Piping inclﬁding supports shall be designed per the requirements of ASME B31.3 (Process
Piping). Flanges used for connection to Buyer’s piping shall be class 150 and meet the
requirements of ASME B31.3. -

3_.1.1‘0‘ " The CFD model and analysis, thermal analysis, Activated Carbon Bed Adsorber analysis, and V

seismic analysis to be provided per this specification must verify that the final detailed design
.of the Activated Carbon Bed Adsorber and support frame meets the requirements set forth in

3111 Each Activated Carbon Bed Adsorber Bed unit shall include all items listed or implied

including, but not limited to, the following: :

o Housing with inlet, outlet, support frame with anchorage provisions, platform
supports, discharge filter receiver, piping connections and manifolds for testing
and sampling, piping connections for pressure drop indication, insulation supports
and hold-downs, lifting lugs, internal baffles, and mixing vanes (if mixing vanes
required). , .

» Fire suppression system, inlet and drain piping, shall be piped to equipment edge
with flange. : : '

e Activated Carbon Bed Adsorbers, with pneumatic loading and gravity unloading of
activated carbon. ' ' ’

o Platform with grating and guardrails

3.1.12 All testing and sampling piping, connections, ports, and manifolds shall ‘be permanently
attached to the Activated Carbon Bed Adsorbers and easily accessible for shop and field
testing. If required pipe length is not feasible within the space envelope or down stream of

. Page 12
24590-G04B-F00019 Rev 3 (6/29/2004) . Ref: 24590-WTP-3DP-G04B-00049




R ———————————

3.1.13
3.1.14

3115

32
321

3211

3212

3213 .

322
3221

3222

24590-G04B-F00019 Rev 3 (6/29/2004)

24590-WTP-3PS-MWKO-T0001, Rev 3
Activated Carbon Bed Adsorbers

carbon bed isolation valves, the Seller shall supply mixing vanes/diffusers to adequately mix-

test gases in accordance with applicable code requirements. Refer to Figures 1 and 2 for
additional clarification on test port locations. The Seller shall work closely with the Buyer to
determine best _tocaﬁons for testing and sampling piping, connections, ports, and manifolds.

The Activated Carbon Bed Adsorbers shall be designed for use with a bag-in/bag-out

procedure to be developed by the Seller to facilitate adsorber removal and replacement .

operations. The Seller shall work closely with the Buyer on developing the ‘bag-in/bag-out
procedure. _ : ’

The Activated Carbon Bed Adsorber shall be designed to attach insulation to the exferior of
the pressure boundary. The design shall ensure the insulation is installed per the requirements
of Buyer Specification 24590-WTP-3PS-NN00-T0001, Thermal Insulation Jfor Mechanical

Systems and section 4.3 of this specification.

‘Containment of melter offgas is an ITS function of the activated carbon bed adsorber units for

both HLW and LAW. Design of the pressure boundary and support frame shall ensure
containment of melter offgas during nominal, maximum, and design conditions. Pressure
boundary must also be maintained during and post SC-IIl event. Refer to Tables 1 and 2
included in this specification for a detailed breakdown of ITS and Non-ITS
equipment/components. -

Basic Function

General

" Each offgas stream consists of two (2) Activated Carbon Bed Adsorbers that can be '

operated in either series or parallel with the ability to isolate one unit for maintenance
during operation. During normal operation, the Activated Carbon Bed Adsorbers will
operate in a lead/lag series arrangement.

The Activated Carbon Bed Adsorber units are. located downstream of HEPA filter banks
operating with a minimum particulate removal efficiency of 99%.

-Fach Activated Carbon Bed Adsorber unit shall consist of a vessel, connecting piping, air: '
* actuated on/off control valves, adsorber bed(s), insulation, water fire suppression system,

and a discharge filter.

HLW Activated Carbon Bed Adsorber

" HLW Activated Carbon Bed Adsorbers shall be used to remove mercury (Hg) from the
HLW melter secondary offgas HOP system. .

Each Activated Carbon Bed Adsorber vessel shall be designed with a Seller specified
activated carbon media and number of beds to meet performance criteria specified .in
section 3.4 of this specification and the MDSs in section 2 of the purchasing documents.

Page 13
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LAW Actwated Carbon Bed Adsorber

LAW Activated Carbon Bed Adsorber shall be used to remove mercury (Hg), iodine (12),
HC], and HF from the LAW melter secondary offgas LVP system.’

Each Activated Carbon Bed Adsorber vessel shall be designed with .a Seller specified
activated carbon media and beds to meet performance criteria specified in section 3.4 of this
specification and the MDSs in section 2 of the purchasing documents. The Seller may
supply separate or mixed beds for acid gas removal. -

Optional Electric Preheater

If determined necessary by Seller, to prevent condensate from forming in the acﬁvawd» carbon
" 'media during startup or after replacement, the Seller shall propose an electric preheater. :

Electric preheater shall use an electric element and fan to preheat the carbon bed upon start-up
- or after media replacement '

'I‘hepreheaterslmllbemountedona4ﬁby 4 ft skid frame that must be located within: the
space envelope specified in the MDSs in section 2 of the purchasing documents.

SeHer shall submit proposed comml system and instrumentation for the preheater in’

accordance with Buyer- specification 24590-WTP-3PS-JQ07-T0001 ' Instrumentation for
Package Systems, and with the reqmrements of this specﬁcahon

Perfonnance

The Activated Carbon Bed Adsorber units shall be designed for a minimum service life of
40 years. Where specific components cannot meet the specified service requirement, they
- ghall be identified, and a mechanism for their replacement and/or maintenance shall be
incorporated into the design. Refer to section 10.1.12 of this speclﬁcatlon for addmonal
component design reliability - reqmrements

- The Activated Carbon Bed Adsorbers shall be designed for a minimum adsorbent life
expectancy as reqmred by the MDSs when opemtmg 8,760 hours per year. -

" As apphcable to design, the root mean square of the velocmes in a traverse shall be within +
20 %.of the average velocity across the front face of the Activated Carbon Beds. If
required, ports shall be provided on one foot intervals to confirm velocity distribution.

Instrumentation, valves, and related appurtenances shall meet the performance requirements
of Buyer specification 24590-WTP-3PS-JQ07-T0001, Instrumentation for Package
Systems.

Actuators for On/Off valves shall meet the performance requirements of Buyer specification
24590-WTP-3PS-YV15-T0001, Actuators for On/Off Valves.
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342 HLW

3421 - Refer to MDSs in Section 2 of the purchasing documents for specified mercury
: decontamination factors (DF)/removal efficiencies and carbon media design life
r_equiments. '

© 3422 Carbon media performance shall be affirmed by warranty testing specified mAppendlx B
: of this specification. = - '

i ; 343 LAW

3431 Refer to MDS in Section 2 of the purchasing documents for specified mcrcury; iodine, HCI,
and HF decontamination factors (DFs)/removal efficiencies and carbon media design life
requirements. ' ' : it =

3432 . Carbon media performance shall be aiﬁnﬁcd by warranty testing specified in Appmdlx B
o of this specification. : :

35  Design Conditions

351 The. Activated Carbon Bed Adsorber units shall be designed to meet design conditions
specified in-the MDSs in Section 2 of the purchasing documents.

3.52 The Activated Carbon Bed Adsorber units. shall .be considered non-ESF as defined in ASME
AG-1, Article AA-1000. ; . :

3.5;3 The Acﬁvated Carbon Bed Adsorber units shall be designed to meet Level C service limits as
i _ defined in ASME AG-1, Paragraph AA-4214.

36 - Environmental Conditions

361  The HLW Activated Carbon Bed Adsorber units will be installed indoors in an area
maintained between 59 °F and 83 °F dry-bulb temperature during normal operation. The
LAW Activated Carbon Bed Adsorber unit will be installed indoors in an area maintained
between 59 °F and 95 °F dry-bulb temperature during normal operation. HLW and LAW
Nominal radiation exposure is 10 mRad/hr. See Equipment Environmental Qualfication data,
located in the MDSs, for additional room environmental conditions. '

©3.62 ‘Prior to installation, the Activated Carbon Bed Adsorber units may be stored outdoors at
ambient temperature extremes ranging from (-)35 °F dry-bulb to 118 °F dry-bulb and a relative
_ humidity of 0 to 100%.

3.6.3 Control and electrical equipment required to meet ITS functions of containment of melter
offgas, bed isolation for fire suppression, and prevention of flooding of secondary offgas
system on introduction -of liquids (LAW. only) shall be designed and fabricated to meet
environmental qualifications in accordance with engineering specification 24590-WTP-3PS- |
JQO6-T0005, Engineering Specification for Environmental Qualification of Control and

: : g Page 15.
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Electrical Systems and Components, for a harsh environment. See Table 1 and 2 for list of
ITS components.

Control and electrical equipment shall be exposed to. a maximum room température of 161 °F
for LAW and 153 °F for HLW. See Equipment Environmental Qualification data, located in
the MDSs, for additional room environmental conditions.

Mechanical equipment/components required to meet ITS functions of containment of melter
offgas, bed isolation for fire suppression, and prevention of flooding of secondary offgas
system on introduction of liquids (LAW only) shall be designed and fabricated to meet
environmental qualifications in accordance with engineering specification 24590-WTP-3PS-
G000-T0015, Engineering Specification for Environmental - Qualification of Mechanical
Equipment, for a harsh environment. See Table 1 and 2 for list of ITS components.

Mechanical Requirerhents '

General
Sample ports shall be provided downstream of each bed for monitoring HCI and HF.

Each carbon bed shall be equipped with three (3) vertical and three (3) horizontal ports to
‘obtain physical samples at three locations within the bed. The Seller shall provide special
tools to physically retrieve samples. Seller may also propose the use of cylindrical media
samples located external to the housing.

Valves and actuators shall meet the requirements of Buyer specification 24590-WTP-3PS-
PV00-T0001, Technical Supply Conditions for Valves, and 24590-WTP-3PS-JV15-T0001,
Actuators for On/Off Valves. - Valve type, fail position, material, and flange requirements
shall be as specified on the MDSs in section 2.of the purchasing documents. Refer to figures
1 and 2 for additional information. ’

Loadings

Pneumatic loading shall lift activated carbon media to the fill chute. The carbon media
shall be gravity loaded through the fill chute. If permissible in the equipment space

envelope required on the MDSs, Seller may propose an alternative loading system using an

integral jib crane to lift carbon media super sacks for bulk loading.

Pneumatic loading system shall be complete with hopper, pipirig, vacuum blower, mounting
equipment, and air filters necessary to safely lift the activated carbon adsorbent media. If

determined necessary by Seller, vibration equipment shall be designed and supplied for

loading of the carbon media into the Activated Carbon Bed Adsorbers. ' ,

The loading equipment shall be transferable to other Activated Carbon Bed Adsorber units
within that facility. Rate of loading shall be specified by the Seller to minimize possible
damage or degradation of the Activated Carbon Media.
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Transferable loading equipment may be located in maintenance aisle ways as shown in the
MDSs in section 2 of the purchasing documents. Location shall be specified by the Seller.

Seller shall work closely with the Buyer with respect to equipment size. :
Unloading System

Spent carbon media shall be gravity unloaded directly linto‘SS- gal drums for disposal. Seller
shall- allow for clearance of the 55 gal drum and bag-in/bag-out operations in accordance

with applicable code requirements. If required to meet the space envelope specified in the

- MDSs, the Seller may propose the use an unloading system to elevate the carbon media into
a 55 gal drum. Buyer prefers to use loading equipment for unleading. -

If detcrmined necessary by Seller, vibration equipment shall be designed and supplied for
unloading of the carbon media. ' ' ' .

Spent carbon is considered hazardous and potentially radioactive and must be contained
during unloading through the use of a ‘bag-out procedure as required in section 3.11 of this
specification. ' 4 :

Discharge Filter Requirements

The discharge filters for the Activated Carbon Bed Adsorber units shall be rated for at least
300 °F with an efficiency of 99% at 5 microns and have a minimum capacity of two (2) times
the design flowrate. Each discharge filter shall also be equipped with a differential pressure
gage to measure pressure drop across the filter.

Lifting Requirements

Lifting lugs shall be installed on each Activated Caxbon' Bed Adsorber unit for balanced lifting
and handling. Seller shall identify the weight and center of gravity of each unit and submit a
report for Buyer review.

All lifting points shall be designed and tested in accordance with the requirements of Buyer
specification  24590-WTP-3PS-G000-T0003, Packaging, Handling, - and  Storage
Requirements. The allowable design stress shall equal the applicable code allowable design
stress at ambient temperature. :

The lifting lugs shall be designed to permit lifting of the Activated Carbon Bed Adsorber units
without distortion or damage to the components or lifting lugs.

Lifting lugs shall be accessible without removal of covers and guardrails.
The lifting lugs must accept standard hﬁmg equipment. Chain blocks or braiding shall not be

permitted. If applicable, the lifting lugs shall be designed to accept Crosby shackles or
equivalent meeting Federal Specification RR-C-271D.

Sampling and testing connections and ports shall not be used for lifting.
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Seller shall provide any special designed equipment that is required to handle the component
and is not available from a commercial source. Such equipment may include but is not limited
to rigging devices such as spreader beams, structural lifting devices, strongbacks, and yokes.
Rigging devices shall be designed, tested, and tagged in accordance with the applicable
requirements of DOE-RL-92-36. : -

All lifting points on the Activated Carbon Bed Adsorber units shall be proof tested in shop.
Test and examination certificates shall be provided to the Buyer for review.

3.10  Loadings

3101

3.10.2

3.103

3104 -

311 B

3.11.1

The Activated Carbon Bed Adsorber and support frames shall be self-supporting, capable of

- carrying the static loads of components, thermal expansion loads, seismic loads, full flood fire
_ suppression water loads, and capable of handling the stresses imposed during shipment,

installation, and operation.

Loads to be considexéd for the structural design of the Activated Carbon Bed Adsorbers and

support frame shall be in accordance with applicable codes, standards, and reference

* documents listed in section 2 of this specification. As a minimum, loadings and stresses to be

imposed shall meet Level C service limits as described in ASME AG-1, Paragraph AA-4214
and be in accordance with Buyer specification 24590-WTP-3PS-FB01-T0001, Engineering
Specification for Structural Design Loads for Seismic Category I and IV Equipment and
Tanks. : : ‘ .

Loads and stresses imposed for design of the vessel housings- shall be in accordance with
ASME Boiler and Pressure Vessel Code, Section VIII, Div. 1.

Nozzle design shall consider seismic, thermal, and combination loads. Loads shall be in

accordance with the requirements of the MDSs in section 2 of the purchasing documents.

ag-in/Bag-out Prqcedui'e Reqnirements

Seller shall provide a detailed bag-in/bag-out procedure usi_né a pneumatic loading system and
gravity unloading of the Activated Carbon Bed Adsorber media and discharge filters using

_ PPE, bags, a glovebag (if required), and special tools. - Procedure shall assume carbon bed is

3.11.2
3.11.3
3.11.4

3.11.5

24590-G04B-F00019 Rev 3 (6/29/2004)

. isolated and not in operation. If unloading system is used, Seller’s bag-out procedure shall

include this additional equipment.

Bag-in/bag-out procedure shall note the necessary stéps needed to safely bag-out media after a

‘water deluge (i.e. additional drying of media, vibration, etc.).

Procedure shall include proposed means of activated carbon adsorbent media delivery (i.c. 40
1b bags, 55 gal drums, etc.). : .

Seller shall work with Buyer to determine PPE requirements to be included in the procedure
for personnel conducting adsorbent and filter removal and replacement. :

Ifa ,glovebag' is required to perform the bag-in/ bag-out procedure, it shall conform to
AGS-G001, and ERDA 76-21, Paragraph 2.2.1 and Chapter 7. Seller shall work with Buyer
to determine whether or not a glovebag will be necessary.
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Drawings of bags and glovebag (if glovebag is required) to be used shall be included in the
bag-in/bag-out procedure. Drawings shall show configuration with dimensions and identify
any equipment, filters, either/or apparatus to be an integral part of the bags and glovebag.
Drawings shall also identify material, manufacturer, either/or model numbers of all bag and

glovebag components.

The bag-in/bag-out procedure shall be written to ensure that confinement is not broken at any

time.

Personnel shall not need to break the plane of the pressure boundary or discharge filter access
openings at any time to perform the bag-in/bag-out procedure.

CFD Model and Analysis Requirements’

- The 3-D CFD Vmodel, required per section 1 of this sﬁemﬁcaﬂon, shall demonstrate the effects

of intemnal structures and components on offgas ﬂow distribution through the Activated
Carbon Bed Adsorbers. - -

The 3-D CFD model shall include the following components of the Activated Carbon Bed
Adsorber units: v

+  Housing including inlet (with transition fittings and necessary inlet piping to model
“turbulent flow entering the unit), outlet, inlet plenum, outlet plenum, discharge
filter, manifolds for testing and sampling, and any required mtemal baffles, mixing
vanes, and/or cross-venting holes.
e Activated carbon bed(s).

The 3-D graphical results from the CFD model shall include:

e Analysis of changes tothe Activated Carbon Bed Adsorber units to enhance oﬁ'gas
flow effectiveness.

* Analysis of the effect of including additional baffles, mixing vanes, and/or cross-
venting holes as required to study local offgas flow effects to achieve uniform
offgas flow distribution through the adsorbers.

o Analysis of changes to the Activated Carbon Bed Adsorber units to minimize the
- overall dimensions.

The 3-D graphical rcsults from the CFD model shall demonstrate uniform offgas distribution

through the adsorber beds at 75%of the design flowrate with £ 10.% variation in flowrate.

Provide pressure drop to velocity relatxonshlp per adsorber bed(s) as part of the CFD analysis
based on carbon media testing.

The Seller shall provide the documented results from the 3-D CFD analysis in report form to
the Buyer. The CFD report shall provide a complete offgas flow analysis and shall include 3-
D gmphxcal results of thc model and any calculations performed. The reports shall, at
minimum, include:

¢ Definition of analysis objective
o - Identification of equipment for analysis
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3.132

3.133

3.134
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General description of equipment supplemented by drawings and sketches
Functional requirements per this specification

Purpose of analysis .

Definition of design criteria and inputs with corresponding sources

Results of literature searches and other applicable background data

Applicable codes, standards, and reference documents per section 2 of this
specification broken down by chapter, section, and paragraph, as applicable
Analysis methodology

e Description of computer(s) used to-conduct analysis .

o Description of software/computer programs used for modeling and any
calculations and limitations, justification for choice of program, and evidence and
description of program validation method.

Assumptions. (indicate those that must be verified as the design proceeds)

Analyses conducted with results- s

Summary of analysis results

Conclusions ' .

Location for Buyer review signatures

‘e ®e ® ® @ @

. All assumptions shall be plainly identified and data present (including their uncertainty) with
precise logic. Actual accomplishments of the work shall be clearly stated.

“The final CFD report shall convey information to several disciplines, many of whom may be
less familiar with the general subject than the authors. .Care shall be taken to use simple
statements and expressions and to make statements as concise as possible. If highly technical
terms are necessary, they shall be adequately explained and defined. :

\

Thermal Requirements

Refer to MDSs in section 2 of the purchasing documents for mechanical design. data
pertaining to thermal design information.

Thermal analyses shall include the effects of stresses resulting from potential variations in
temperatures due. to startup, riormal operation, shutdowns, carbon bed fire, and thermal
cycling of the Activated Carbon Bed Adsorber units. Analyses shall determine nozzle
deflections in all directions per thermal expansion or other approved method. The calculations
shall consider that the maintenance platforms shall be connected together with mechanical
fasteners during normal operation. '

Thermal analyses shall confirm the insulation temperature of Seller selected insulation and all
exterior uninsulated portions of the Activated Carbon Bed Adsorber units with potential for
personnel exposure, do not exceed 140 °F at maximum design temperature, in accordance with
the requirements of Buyer specification 24590-WTP-3PS-NN00-T0001, Thermal Insulation
for Mechanical Systems. Thermal calculations shall also confirm heat loss to the room is
within the requirements of the MDSs. Refer to section 4.3 of this specification for addition
insulation requirements. ‘

The thermal analyses shall confirm the thickness and extent of insulation requiréd on the -
bottom of the Activated Carbon Bed Adsorber units so that the average temperature of the
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Buyer s concrete foundation dxrectly under and within three feet of the skid boundary does not
exceed 100 °F.

! 3135  Seller shall perform a thermal analysis to determine and define the thermal condmons
' 8w . generated during a carbon bed fire. This analysis shall define the maximum and design
temperatures for the carbon bed pressure boundary and isolation valves. Seller shall
determine equilibrium design temperature for a carbon bed fire based on Seller specified
s CO/COx "analyzer set. pomts and .the carbon bed being isolated. This equilibrium design
| temperature shall be used in ASME Boiler and Pressure Vessel Code, Section VIII, Div.l -

i calculations for design of the Activated Carbon Bed Adsorber pressure boundary. If
l _ - determined necessary, based on Seller opemtmg procedures, operators shall have the option of
% activating the water deluge fire suppression system. Seller shall assume a minimum response
time of one hour or any operator action. Design temperature determined by this. thermal

5 analysis shall confirm valve selection (valve material, seat material, leak tightness, etc.) for ?

2 presme boundary valves and process isolation valves.

3.14 Activated Carbon Bed Adsorber Design Analysis Reqmrements

3141 The Seller shall conduct and submit separate Activated Carbon Bed Adsorber design analyses
' for LAW and HLW facilities. The design analysis of the Activated Carbon Bed Adsorber
units shall be conducted by an Activated Carbon Bed Adsorber expert to determine the
expected adsorbent changeout frequency for the final Activated Carbon Bed Adsorber design.
Seller shall provide personnel qualifications to the Buyer for review prior to beginning

adsorber design.

3.142 Analysis shall be conducted considering operation of the Activated Carbon Bed Adsorber
units at design condmons outlined in this specification and MDSs.

3.143 Analysis shall determine expected adsorbent changeout frequency based on the  gas
composition -and load information specified in the MDSs in Section 2 of the purchasmg
documents.

'3.144  Assume that the offgas flow through the Activated Carbon Bed Adsorbers may vary as much
: as + 10 % from the des:gnﬂowrate specified in the MDSs. in section 2 of the purchasing
l documents.

3.145 Seller shall provide the documented results of the Actwabed Carbon Bed Adsorber analysis
with -any graphical results, as applicable, in report form to the Buyer prior to fabrication.
Refer to section 3.12.6 and 3. 127forthemm1mumxeqmrementsofthereport.

3.146 The final Activated Carbon Bed Adsorber design analysis report shall convey information to

. several disciplines, many. of whom may be less familiar with the general subject than the

anthors. Care shall be taken to use simple statements and expressions and to make statements

as concise as possible. If highly technical terms are necessary, they shall be adequately
explained and defined.
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"3.15 Electrical Requirements

Electrical equipment necessary to meet the requirements of this speciﬁcétion and appendices

shall be designed, fabricated, and tested in accordance with Buyer specification 24590-WTP-
3PS-EKP0-T0001, Electrical Requirements for Packaged Equipment.

The Buyer will provide a single feed for each Activated Carbon Bed Adsorber unit. The
Seller shall be responsible for determining electrical load and for the distribution. of power
within the Activated Carbon Bed Adsorber unit. The Seller shall provide a disconnect switch
at the connection point for the Buyer’s power feed for each Activated Carbon Bed Adsorber.

" Delete

Motors shall operate continuously under running conditions at rated load and meet the

requirements of Engineering Specification 24590-WTP-3PS-MUMI-T0002, Low Voltage
Induction Motors. ’ ' .

3.16 Instrumentation and Control‘Requinmen& ‘

3.16.1

3.16.1.1

3.16.1.2

24590-G04B-F00019 Rev 3 (6/29/2004)

General

Instrumentation included in the Seller’s scope of work shall meet the requirements of Buyer
specification 24590-WTP-3PS-JQ07-T0001, Instrumentation for Package Systems. Refer
to Figure 1 and 2 for general instrumentation layout and additional requirements for both
HLW and LAW respectively. Buyer shall provide. the appropriate ABB control system
components (i.e. /O modules, power supplies) to the. Seller for fabrication into the Seller’s
control panel. Seller shall provide non-ABB manufactured equipment (fiber optic
converters, fiber optic patch cables and plates, terminals, circuit breaker, wiring, etc.) and
panel fabrication. . '

Seller shall design their control panel t6 utilize the ABB control system equipment and
provide a General Arrangement drawing with a Bill of Materials identifying all parts to be
provided by the Buyer. Seller shall provide /O list for all instruments.

Selier shall provide control narrative, logic drawings, and related items as specified in
| 24590-WTP-3PS-JQ07-T0001, Instrumentation for Package Systems. Buyer shall provide
- programming according to Seller’s specification of " the monitoring and control

requirements. Buyer shall provide controller, software, and attend and support the factory

test of the equipment at the Seller’s facility. ' '

Analyzers and analyzer systems included in the Seller’s scope of work shall meet the
requirements of Buyer specification 24590-WTP-3PS-JA03-T0001, Gas Analyzers. Refer
. to Figure 1 and 2 for general analyzer layout and additional requirements. Seller shall work
closely with the Buyer in establishing the performance criteria and location of the Hg
analyzer(s). Enclosures for gas analyzers shall be NEMA 4. Analyzer cabinets shall be SC-
IIl ‘and designed in accordance with Buyer specification 24590-WTP-3PS-FB01-T0001,
Engineering specification for Structural Design Loads for Seismic Category HI and IV
Equipment and Tanks. .

' - ‘Page 22
Ref: 24590-WTP-3DP-G04B-00049

e




.24590-WTP-3PS-MWKO0-T0001, Rev 3
Activated Carbon Bed Adsorbers

I
l ' 3.16.2  Activated Carbon Bed Adsorber :
| 3. 16.2.1 The following instruments shall be included with ihe HLW Activated Carbon Bed Adsorber

i : Units as a minimum, refer to section 1.6 of this speclﬁcanon for additional QA with

I subsequent testing requirements for these instruments:

i

i - » Inlet temperature elements, thermowell, and’ mdxcatmg transmitter on inlet to each
Activated Carbon Bed.
l ¢ Inlet CO analyzer sample collection -tap and return for Buyer supphed ITS CO
: . analyzer.
: o Differential pressure indicating uansmmer on each Activated Carbon Bed
Adsorber vessel..
: . : o Carbon Bed temperature elements, thermowells, and indicating tranmmtter (two
i ' _ for each guard media and two for each primary media).
i : ‘ o Radar level indicator for each Activated Carbon Bed Adsorber vessel.
_« Differential pressure indicating transmitter on each discharge filter..
*  Outlet CO analyzer sample collection tap and return for Buyer supplied ITS CO
: . ' anaIyzer
o Delete.
; . : * Mercury monitor sample tap from each Activated Carbon Bed Adsorber with
| . . c common return for Buyer supplied mercury analyzer. See Figure 3 for Mercury
' monitor sample tap requirements. ‘

’

3.162.2 The following instruments shall be mcluded with the LAW Activated Carbon Bed Adsorber
: Units as a minimum, refer to section 1.6 of this specification for additional QA with
P . © subsequent testing requirements for these instruments:

Two (2) mlet temperature elements ATS).

i & Two (2) inlet COx analyzer sample coliection taps and returns for Buyer supphed

I - . ITS COx analyzer.

; o Differential pressure instrument on each Activated Carbon Bed Adsorber vessel

!  (with ISA purges on each pressure leg).

! + Carbon Bed. temperature elements with: thermowells and transmitters. (two for
guard media, two for primary media).

e Two (2) radar level indicators for each Activated Carbon ‘Bed Adsorber vessel
(TS).

o Differential pressure instrument on each: discharge filter (wnh ISA purges on each
pressure leg).

o One (1) outlet temperature elements.

e Two (2) outlet COx analyzer sample collection taps and returns for Buyer supphed l
ITS COx analyzer.

o Mercury monitor sample tap from each Activated Carbon Bed Adsorber with
common return for Buyer supplied mercury analyzer. See Figure 3 for Mercury
monitor sample tap requirements.

o HF/HCI monitor sample tap and return tap for Buyer supplied HF/HCI analyzer,

31623  Deleted.
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3.16.2.4 As listed in 3.16.2.1 and 3.16.2.2, each Activated Carbon Bed shall have at least four (4)
temperature instruments and transmitters. Temperature elements shall be provided with
thermowells that meet the inspection and testing requirements per the specified Q quality
level and the requirements of Buyer specification ~24590-WTP-3PS-JQ07-T0001,
Instrumentation for Package Systems. Seller shall work closely with the Buyer in
determining the location of the temperature instruments.

31625  Aslisted in 3.16.2.1 and 3.16.2.2, each Activated Carbon Bed vessel shall have radar level
indicator(s).  Radar level indicators shall be Ohmart-Vega meeting Appendix B

requirements of Buyer specification 24590-WTP-3PS-JQ07-T0001, Instrumentation for

Package Systems. Seller proposed substitutions shall be well documented as to the relative
technical advantages and exclude commercial considerations. :

3.16.2.6 Seller shall provide control logic required to operate the Activated Carbon Bed Adsorber
Units including the fire suppression system in accordance with the performance
requirements of this specification and MDSs. '

3.16.2.7 The Activated Carbon Bed Adsorber Units shall be designed with a single instrumentation
_ tie-in point for connection to Buyer’s Integrated Control Network (ICN) in accordance with

the requirements of Bayer specification 24590-WTP-3PS-JQO7-T0001, Instrumentation Jor

Package Systems. . Design drawings shall show the location of instrumentation tie-in point.
Instrumentation specified ITS shall have a separate tie-in point for connection to Buyer’s
Programmable Protection System (PPJ) in accordance with section 3.4.4 of Buyer

specification 24590-WTP-3PS-JQ07-T0001, Instrumentation for Package Systems, and the
requirements: of IEEE Std. 384, : C

3.16.2.8 The following instrumentation for LAW and HLW are specified ITS and shall have isolated
hardwires to Buyer’s jprogrammable protection system (PPJ) in accordance with. the
requirements of section 3.44 of Buyer specification 24590-WTP-3PS-JQ07-T0001,
Instrumentation for Package Systems for ITS instrumentation, and the requirements of IEEE
Std. 384. o _ :

e Inlet temperature elements for LAW Activated Carbon Bed Adsorbers

o Radar level indicators for LAW Activated Carbon. Bed Adsorbers
Control and- electrical components related to HLW and LAW Activated Carbon
Bed Adsorber pneumatic isolation valves. (Instrument air supply shall have two
solenoid valves in series, one solenoid valve is independently hardwired for
connection to. Buyer’'s PPJ, the second solenoid valve is wired to the Seller’s
control panel. All isolation valves are fail closed, refer to Figures 1 and 2 for
additional information.) ‘

e Buyer supplied inlet and outlet CO analyzers for HLW. Buyer supplied inlet and
outlet COx analyzers for LAW.

31629  The following instrumentation shall meet the requirements of Buyer specification 24590-
WTP-3PS-JQ06-T0005, Environmental Qualification of Control and Electrical Systems and .

Components.

o Inlet temperature elements for LAW Activated Carbon Bed Adsorbers
» Radar level indicators for LAW Activated Carbon Bed Adsorbers
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e Control and electrical components related to HLW and LAW Activated Carbon
Bed Adsorber pneumatic isolation valves

3.162.10 LAW instrumentation shall be remote mounted in adjacent rooms. Seller shall design for
*° remote mounting of the control system and related instrumentation. Instrumentation not
mounted in Seller’s control panel shall be mounted on Buyer procured instrument racks (i.e.
transmitters, solenoid valves, etc.). Seller shall provide wiring schedule, junction boxes,
tubmg connections, connection diagrams, and documentation to facilitate installation of
wiring from equipment to remote control panels and instrument racks. Instrumentation
mounted on Buyer procured instrument racks shall be: supphed with the necessary mounting
brackets (umversal) .Installation of remote tubing and wiring is within Buyer’s scape.

3._16.2.11’ Delete.
3.163  Optional Preheater

3.163.1 Seller shall propose control system for electric pre-heater with over heat protection in
h accordance with section 3.3 of this specification.

3.163.2 Proposed control system shall be in accordance with the requirements of Buyer

specification 24590-WTP-3PS-JQ07-T0001, Engineering Specification for Instrumentation
Jor Package Systems.

3.17  Accessibility and Maintenance
3.17.1  General
3.17.1.1 Accessibility and maintenance requirements shall be per this specification.

3.17.1.2 Seller’s recommended accessibility and maintenance requirements. for each piece of
- equipment shall be included in the Seller’s applicable submittals.

3.17.1.3 Frequency of inspection and mmnﬁenance intervals shall be in accordance with Seller’s
recommendations.

3.17.1.4 All valves shall be accessible for maintenance and operanon. antcnancc and replacement
of valves shall be outlined in Seller’s operation and maintenance procedures.

3.17.1.5 Seller shall des:gn and supply any special tools required to perform maintenance actlvmes :
and describe its use in applicable procedures.

3.17.1.6 If the equipment weight (i.e. valves, actuators, loading/unloading equipment, etc) is in
excess of 50 pounds the Seller shall design and supply jib cranes, lifting beams, or rigs in
accordance with the requirements of DOE-RL-92-36.

3.17.2  Platform Requirements

3.17.2.1 Equipment, instrumentation, and electrical components that are 6 feet and over from ground
level shall be provided with permanent work platforms with fixed ladders/stairs to perform
maintenance.
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; 3.1722 The Activated Carbon Bed Adsorber unit maintenance platforms and ladders shall be
i designed to meet the requirements set forth in 29 CFR 1910, Occupational Safety and -
4 Health Standards (OSHA), Subpart D, Walking-Working Surfaces, and AISC 9™ Edition.

3.1723 The Activated Carbon Bed Adsorber unit maintenance platt'orinsv shall include guardrails.
The guardrails shall be made out of piping. : _

31724  The guardrails shall be designed per 29 CFR 1910.23. _ l

3.1725 The minimum live load for the column platforms shall be 100 psf. If platforms are to be
used for laydown during maintenance, use a minimum live load of 250 psf.

g - 3.1726 The fixed ladder to be installed on the maintenance platforms shall meet the requirements.
i - set forth in 29 CFR 1910.27. ; .

3.17.2.7 The maintenance platfonhs must be able to be attached to thc Activated Carbon, Bed
Adsorber units without welding after the adsorbers are placed in the HLW and LAW
facilities.

3.172.8  All openings in guardrails of each Activated Carbon Bed Adsorber unit maintenance
platform shall have a safety gate or chain designed per the requirements of 29 CFR 1910.23. \

4 Materials
‘ 4.1 ‘General

4.1.1 Material used for the pressure boundary including control instrumentation shall comply with
Buyer specification 24590-WTP-3PS-G000-T0002, Positive Material Identification (PMI) Jor
¢ Shop Fabrication. In accordance with the requirements of the PMI specification the Cr, Ni,
Mo, content of the pressure boundary materials including weld consumables must be verified

" ‘before and after fabrication. :

4.1.2 Seller shall submit manufacturer cut sheets and MSDSs for all gaskets used for the pressure
! boundary. All gaskets, seal pads, caulks, and adhesives used must be certified for contact with
: . austenitic stainless steel. - ; '

4.13 The Activated Carbon Bed Media shall have impurities less than 0.1 weight percent carbonate,
, oxide, or nitrate. Seller shall provide written certification that the amount of impurities in the
! carbon media is less than 0.1 weight percent carbonate, oxide, or nitrate. -

! 414  Performance of the Activated Carbon Bed for removal of HCI, HF, and radioactive iodine-
: (I'®) associated with the LAW system is required, (an HCl, HF, and iodine guard bed is not
required for the HLW offgas). The guard bed for HF, located upstream of .the mercury
removal bed, may contain adsorbent such as acid washed activated carbon or activated
alumina. The activated alemina media is not required to be acid washed.

415 The Activated Carbon Bed Media shall meet applicable ASTM methods for particle size
distribution. i
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Construction

Materials used in the construction of the Activated Carbon Bed Adsorber units shall conform
to the requirements of ASME AG-1, Article AA-3000, ASME AG-la, Article HA-3000, this
specification, and the MDSs in section 2 of the purchasing documents. Material property and
performance data for any materials not covered in ASME AG-1, ASME AG-la or this
specification shall be submitted to the Buyer for review prior to incorporation into the design

- of the Activated Carbon Bed Adsorber units. All materials in contact with the adsorber and
process piping shall be 300 series stainless steel. Performance data shall indicate that material
is acceptable for environmental and specific service conditions. ' '

Al materials used in the construction of the Activated Carbon Bed. Adsorber units shall be

resistant to radiation levels indicated in subsection 3.6 of this specification and be able to
operate under environmental and design conditions described in ASME N509 (paragraph 4.4)
and MDSs in section 2 of the purchasing documents. ’

Seller shall mainitain a record of ASME .or ASTM numbers, material :test reports, and
manufacturer material certifications for all materials used for construction of the Activated
CarbonBed Adsorber units. Seller shall provide copies to the Buyer. _ .

All materials used in the manufacture of the Activated Carbon Bed Adsorber units, support
frames, and shims shall be new and unused. Where specific criteria are not provided, material
selection shall be determined by the Seller and have properties and composition suitable for
the specific service conditions and consistent with this specification.

Dissimilar metal couples shall be avoided due to corrosion potential.

Activated Carbon Bed Adsorber housing material shall be in accordance with the requirement
of the MDSs. Discharge filter covers shall be constructed of 316 L stainless steel.

The Activated Carbon Bed Adsorber support frames, pipe supports, and maintenance
platforms shall be made of Carbon Steel. Special attention shall be placed on securing the
stainless steel carbon bed adsorbers. and piping to the carbon steel support structure to prevent
galvanic corrosion. - . :

The discharge filter frame shall be composed entirely of 316 L stainless steel.
Deleted.
Insulation

The Seller shall provide detailed insulation installation procedures complete with sketches
showing methods and details for applying and securing external insulation, metal jacketing,
etc., to the Activated Carbon Bed Adsorber Units and necessary piping. The insulation
procedures shall be in accordance with PIP INIH 1000 and NACE Standard RP0198, Buyer
specification 24590-WTP-3PS-NNO00-T0001 Thermal Insulation for Mechanical Systems, and
this specification.
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Procedures for insulation thicknesses greater than three (3) inches shall be applied in multiple
layers with staggered joints. Each layer of multiple layer and double insulation shall be held
in place separately.

Procedures for insulation installation shall include jacketing the insulation with 304 L stainless
steel following the requirements of Buyer specification 24590-WTP-3PS-NN00-T0001

. Thermal Insulation for Mechanical Systems, and this specification. =The stainless steel

eting shall be 0.024 inches thick flat and smooth sheet. The jacketing shall be furnished in
the annealed or soft condition with a regular 2B mill finish and have a factory applied
moisture barrier. ' ,

Seller shall recommend cements, mastics, and adhesives that will be suitable for the maximum
design temperature of the Activated Carbon Bed Adsorber units. The mixing of cements,
mastics, etc., shall be done with deionized water. All recommended cements, mastics,

 adhesives must by certified for contact with austenitic stainless steel.

Procedures shall include cleaning instructions for surfaces to be insulated. Procedures should
note that surfaces to be insulated must be dry and free of loose scale, dirt, and oil before the
insulation is applied. 0

and access.openings.

The design shall provide for removable/replaceable insulation on flanges, manholes, doors, -

All recommended insulation components, including facings, mastic, and adhesives, shall meet
ASTM E84 fire hazard rating not to exceed 25 for flame spread and 50 for fuel contributed
and smoke developed. Ratings used are determined by Underwriters Laboratories, Inc. (UL).

Piping

All applicable materials used for piping and related appurtenances shall be in accordance with

' the requirements of the MDSs and Buyer specification 24590-WTP-3PB-P000-TS11V Piping

Material Classification Pipe Class S11V, for HLW, and Buyer specification 24590-WTP-

* 3PB-P000-TS11N Piping Material Classification Pipe Class S1IN, for LAW.

Special zittention shall be placed on securing stainless steel b'tping to the carbon steel support
structure to prevent galvanic corrosion. - -

 Prohibited Materials

Mercury and other low melting point metals, their alloys, or materials containing such metals
as their basic constituents shall not be used in the construction of the Activated Carbon Bed
Adsorber units and shims. v E

Molybdenum and halides shall not be used in direct contact with stainless steeL

Asbestos shall not be included in atiy component of the Activated Carbon Bed Adsorber units,

Halide containing materials shall not be used in any component of the Activated Carbon Bed
Adsorber units, unless otherwise noted in this specification.
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|
46 Storage of Special Materials (e.g., stainless steel) prior to work'

4.6.1 Stainless steel is susceptible to corrosion caused by the contact and interaction with
incompatible materials. All stainless steel material shall be stored in separate areas away from
. other materials.

462 Storage of acnvated carbon and testing media shall be per the manufacturer’s instructions. to
. prevent contamination and degradation.  Activated carbon and testing media storage

requirements and instructions shall be provxded by the Seller to the Buyer for review prior to
purchase.

5 Fabrication

5.1 ‘General Requirements

511  The Activated Carban Bed Adsorber wnits shall be fabricated per this specification and the
applicable documents listed in section 2 of this specification.

5.1.2 ASME Boiler and Pressure Vessel Code, Section VII, Div. 1 shall only be applied to the
- fabrication of the housing pressure boundary of the Activated Carbon Bed Adsorber units,
‘The housing pressure boundary shall. be fabricated in accordance with ASME Boiler -and
Pressure Vessel Code, Section VIII, Div. 1. U-stamp and National Board Registration for

the Activated Carbon Bed Adsorbers are not required.

513 Identification of fabrication methods shall be mclnded in the detmled design of the Activated
Carbon Bed Adsorber units.

514 All fabrication shall be pexfmmed by personnel qualified in accordance with this spec1ﬁca110n
and applicable documents in secuon 2 of this specification.

515 Piping shall be fabricated in accordance with the requirements of ASME B31.3 and Buycr
: speclﬁcahon 24590-WTP-3PS-PS02-T0001, Shop Fabrication of Piping.

- 52 Assembly ;
521 Flatness of the completed Activated Carbon Bed Adsorbers and support frames shall be 1/8
: inch per foot minimum, with no greater than 3/16 inch over the entire length, except for areas
around cutouts. Areas around cutouts shall be flat within 1/16 inch per foot.
522 Cutout locauons shall be within + 1/8 inch and cutout size shall be within + 1/16 inch.

i 523 The Activated Carbon Bed Adsorber units and shims shall have edges that are both smooth
and not sharp to the touch.

524 The method of fabrication shall minimize the number and amount of seams, overlaps, or other
discontinuities, which could trap radioactive contamination.
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53 Tolerances

All tolerances, surface flatness, and finish requirements for assembly and fabrication shall be determined

_ and specified by the Seller when completing the detailed design to meet performance requirements set
| forth in this specification. At a minimum, all tolerances, surface flatness, and finish requirements shall be
per all applicable codes, standards, and reference documents in section 2 of this specification.

54  Welding

541 Seller shall develop detailed welding, weld inspection, NDE, and weld repair procedures for
* fabrication of the Activated Carbon Bed Adsorber units and submit them to the Buyer for
review prior to fabrication. Procedures shall include acceptance criteria. The procedures shall -
conform to the following, as applicable: i
Buyer Specification 24590-WTP-3PS-SS00-T0001
Buyer Specification 24590-WTP-3PS-SS00-T0002
‘Buyer Specification 24590-WTP-3PS-NWP0-T0001
Buyer Specification 24590-WTP-3PS-MVB2-T0001 (Pressure Boundary Only)
ASME AG-1a, Article HA-6000
ASME AG-1, Articles FE-6000 :
ASME Boiler and Pressure Vessel Code, Section VIII, Div. 1 (Pressure Boundary
Only) - '
ASME B31.3
AWS D1.6

e ® 9 ° 0 0 0

542 . Activated Carbon Bed Adsorber ivclding, weld inspection, NDE, and weld repair shall be
carried out in accordance with the applicable procedures developed per the previous
paragraph. :

' 543 Activated Carbon Bed Adsorber welder qualifications shall be performed in accordance with
: requirements of the referenced specifications and codes listed in section 5.4.1 of this
specification. :

l 544  Welding or material manipulation shall be carried out indoors and only when the ambient,
i piping; or plate temperature is above 41°F, or higher where elevated temperatures are called
for by a process. . :

545 Personnel performing Activated Carbon Bed Adsorber weld inspections shall be gualified in
accordance with ASME AG-1, Paragraph AA-6335, ASME Boiler and Pressure Vessel Code,
Section VIII, Div. 1, Buyer specification- 24590-WTP-3PS-SS00-T0002, Specification for
Welding of Structural Stainless Steel and Welding of Structural Carbon Steel to Structural
Stainless Steel and 24590-WTP-3PS-SS00-T0001, Specification for Welding of Structural

Carbon Steel. ; ;o
l 5.4.6 Repairs required as a result of weld rejection by either the Seller’s or Buyer’s inspection shall
be fully documented in accordance with Seller’s Quality Assurance Program (QAP).
| Activated Carbon Bed Adsorber weld repairs shall be performed in accordance with ASME
AG-1, subsubarticle AA-6330 and ASME Boiler and Pressure Vessel Code, Section VIII
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% (housing pressure boundary only). Weld fepair records shall be included with Seller’s quality
! verification document package to be submitted to Bayer. '

, 5.4.7 Joints and seams shall be fabricated in accordance with ASME ~AG-la,:subsubanicle HA-4330
i and ASME Boiler and Pressure Vessel Code, Section VIII (housing pressure boundary onty).

! 548 Welding procedures and welder qualification records shall be submitted to Buyer for review
| ' and permission to proceed prior to start of fabrication. Each procedure shall be prepared and
f . ' qualified in accordance with the requirements of the listed standards in section 5.4.1 of this
; specification. ‘ R .

549  Seller shall submit a weld verification report including a weld map which identifies the
: specific weld procedure and NDE procedure utilized for each weld joint.

55  Coating

5.5.1  _Seller shall provide coﬁﬁng'for carbon steel surfaces in accordance with 24590-WTP-3PS- -
. AFPS-T0001, Engineerinig Specification for Shop Applied Special Protective Coatings for
Steel Items and Equipment, Appendix D, Item # 8.20. System code D applies.

' 552 Coating finish color shall be in accordance with 24590-WTP-3PS-AFPS-T0001, Enginéering
Specification for Shop Applied Special Protective Coatings for Steel Items and Equipment,
i Appendix E, ANSI 70 Gray. s

5.53 All carbon steel to stainless steel weld areas shall remain free of any zinc filled coatings, such
as the P02 primer contained in system code D. Surfaces that were previously coated with zinc
y " filled material, and subsequently ground off, are considered to be contaminated with zinc.

Stainless steel shall not be welded to these surfaces.

554 Zinc filled coatings shall be held back from the carbon steel to stainless steel welds by 3 to 4
: : inches for shop welds and 4 to 5 inches for field welds. Coating hold back requirements are
? ' further defined in 24590-WTP-3PS-AFPS-T0001, Engineering Specification for Shop Applied
. Special Protective Coatings for Steel Items and Equipment, section 22.1.

555 The following coating materials may be applied directly to stainless steel surfaces: .
| e  Sherwin Williams Macropoxy 646 .
e  Carboline Carbogard 890

5.5.6 Insulated surfaces (applicable only to carbon steel in contact with stainless steel) with an
operating température no greater than 200 °F shall be coated with system code H (see 24590-
WTP-3PS-AFPS-T0001, Engineering Specification for Shop Applied Special Protective
Coatings for Steel Items and Equipment, Appendix C, Table 2, limited to the coating materials
listed in section 5.5.5 above). The coating shall be: applied to all carbon steel surfaces
overlapping 1 inch on to the stainless steel. Insulated surfaces (applicable only to carbon steel
in contact with stainless steel) with an operating temperature from 200.°F to 300 °F shall be _
coated with system code G (see 24590-WTP-3PS-AFPS-T0001, Engineering Specification for
Shop Applied Special Protective Coatings for Steel Items and Equipment, Appendix C, Table
2). The coating material specified for use in system code G is not acceptable for direct
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application over stainless steel surfaces or stainless steel to carbon steel welds. Coat carbon
steel surfaces with system code G to-within 1-2 inches of the carbon steel-stainless steel weld.
Do not overlap coating onto weld area or onto stainless steel material. Zinc primers without .
top-coating and hot dip galvanizing are not acceptable on surfaces that will be insulated.

Carbon steel components of gratings, platform assemblies, ladder assemblies, crane rail, and

supports shall be hot dip-galvanized in accordance with 24590-WTP-3PS-AFPS-T0001,
Engineering Specification for Shop Applied Special Protective Coatings for Steel Items and

' Equipment, Appendlx D, Note 15.

Components that are coated to manufacturer’s standard shall be in accordance with 24590-
WTP-3PS-AFPS-T0001, Engineering Specification for Shop Applied Special Protective
Coatings for Steel Items and Equipment, section 6.2.1.2.

6 Tests and Inspections

6.1

6.1.1

6.1.2

6.13

614

6.1.5

24590-G04B-F00019 Rev 3 (6/29/2004)

General Requiremients

The Activated Carbon Bed Adsorber units shall be tested and inspected per this specification,
applicable documents listed in section 2 of this specification, and all appendices, addenda, and
attachments. Seller shall submit shop and field test plans for Buyer review.

Seller shall conduct and be responsible for all testing and inspections required per this

specification, applicable codes, applicable standards; and reference documents. .

Seller shall submit a detailed test and inspection plan identifying all the inspections and tests
planned, including recommended witness and hold points. Buyer’s inspector will advise the
Seller of witness and hold points and identify the shop tests that the Buyer intends to witness.

Seller shall develop and submit to Buyer detailed test procedures for conducting all shop and
field acceptance testing required per this specification, applicable codes, standards, and
reference documents for review by the Buyer prior to Activated Carbon Bed Adsorber
fabrication. Procedures shall include acceptance criteria and detailed drawings of the shop
and field testing configurations. Seller shall identify on drawings location of taps, ports,
piping connections, and/or manifolds made on housing and ductwork in order to take
measurements during shop and field tests. These taps, ports, piping connections, and/or
manifolds shall be temporarily capped for use in the field during acceptance testing. Seller
shall provide instructions on permanently sealing these taps after field acceptance testing.
Drawings shall be scalable and shall include plan and elevation views of the following:

Activated Carbon Bed Adsorber v

Any Seller furnished materials, fittings, and ductwork required to perform the tests
Seller furnished discharge filter(s)

All Seller furnished equipment, apparatus, and instrumentation

Seller shall ‘develop and submit to Buyer detailed testing and inspection procedures for
conducting all testing and inspections required per this specification, applicable codes,
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standards, and reference documents for review by the Buyer prior to Activated Carbon Bed
Adsorber fabrication. '

6.16 Seller shall complete reports of all testing and inspections and submit them to Buyer. Reports
shall identify the component tested, date performed, applicable test procedure, acceptance
criteria; person performing the test or inspection, test results, and conclusions. Drawings of
test setups shall be included. All testing and inspection results shall be certified.

6.1.7 Control and calibration of measuring and test equipment shall be in accordance with
’ ‘ ASME AG-1, subarticle AA-5130. , . . '

6.1.8 All shop testing and inspection instruments used to conduct testing on the Activated Carbon
b . Bed Adsorber units shall meet the requirements set forth in ASME AG-1, Article TA-3000:
}g All testing and inspection instruments shall be in calibration and traceable to the appropriate
i national standard. '

6.19 .  Any non-conforming work, in aocordaﬂoe with Seller’s acceptxince criteria, shall be redone by
the Seller at Seller’s cost. ' '

L 62  Weld Testing and Inspection
with ASME AG-1, subarticle AA-6330, ASME Boiler and Pressure Vessel Code, Section

VIII, Div. 1 (housing pressure boundary only), and Buyer specification 24590-WTP-3PS-
MV00-T0001, Pressure Vessel Design and Fabrication. :

| ’ 6.2.1 Activated Carbon Bed Adsorber welds shall be inspected, examined, and tested in accordance
| _

|

! s

1 6.2.2 Activated Carbon Bed Adsorber support frame welds shall be inspected, examined, and tested
i in accordance with Buyer specification - 24590-WTP-3PS-SS00-T0002, Engineering
Specification for Welding of Structural Stainless Steel and Welding of Structural Carbon Steel
to Structural Stainless Steel and 24590-WTP-3PS-SS00-T0001, Engineering Specification for
Welding of Carbon Structural Steel. : :

: 6.23 Piping shall be inspected, examined, and tested in accordance with ASME B31.3, Buyer
g specification. 24590-WTP-3PS-PS02-T0001, Shop Fabrication of Piping, and Buyer
‘ specification 24590-WTP-3PS-NWP0-T0001, General Welding and NDE Requirements for
‘ » Supplier Fabricated Piping. Ao _

6.24 As applicable, per code requirements, Seller shall submit Radiographic, Liquid Penetrant, and
. Ultrasonic Examination procedures for review, prior to fabrication. '

6.2.5 Exposed radiograph film must be submitted along with technique and reader sheets. Film
- must be packaged in such a manner as to preclude moisture and handling damage.

6.3 Personnel Qualifications

: . 631 All inspection and tesﬁng shall be performed by personnei qualified per the requirements set
‘; | ‘ ’ forth in this specification and all applicable documents in section 2 of this specification.

i1l 24590-G04B-F00019 Rev 3 (6/29/2004) Ref: 24590-WTP-3DP-G04B-00049
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632 Seller shall submit personnel qualification documents, including -years of experience for
Seller’s inspection and test personnel, for Buyer review.

6.4 Laberatory Tests.

6.4.1 Seller shall conduct and be responsible for laboratory testing of Activated Carbon Media in
: accordance with appendix A, B, and C of this specification. Laboratory tests shall be
conducted in accordance with the applicable sections of NQA-1. The test plan shall include a
matrix cross-referencing the QA requirements to implementing procedures for the work and

: Jusnfymg elements that are not applicable.

6.4.2 Seller shall subrmt laboratory. test plan and procedures for Buyer review ‘prior to the start of
testing in aocordancc with the requirements of the G-321-E in section 3 of the purchasing
documents. .

3 " 6.43 A final report shall be submitted for Buyer review in accordance with the requirements of

1 . section 10.7 of this engineering specification. The final report shall support the engineering
design of the Activated Carbon Bed Adsorber Units. In addition to the requirements of

l section 10.7, the final report shall show conformance with required DFs as outlined in section

; : . 3.4 of this specification and specified in the MDSs. Any effects related to the design of the

Activated Carbon Bed Adsorber Units shall be identified in the final report. '

65  Shop Tests

g4 Seller shall provide all materials, labor, tools, équipment, apparatus, instrumentation, testing
media, and challenge gas to conduct all shop testing on the Activated Carbon Bed Adsorber
units. : '

6.52  All shop tests requiring that adsorbent media be installed in the Activated Carbon Bed

Adsorber units shall be conducted using activated carbon. The Seller shall ensure that the

: & Activated Carbon Bed Adsorber does not become contaminated or degraded at any time
i before, during, or after completion of shop testing.

653 .Testing media shall be foaded into adsorber cells and tested per applicable sections of ASME
' AG-1, Article FE-5000. ' Seller shall issue manufacturer’s information for testing media to the
i Buyer for review prior to purchase. ‘

6.5.4 Electrical and instrumentation tests shall be conducted in accordance with the requirements. of
| Buyer specification 24590-WTP-3PS-EKP0-T0001, Electrical Requirements for Packaged
i Equipment, and 24590-WTP-3PS-JQ07-T0001, Instrumentation for Package Systems.
i * Electrical and mstrumentanon test reports shall be submitted for Buyer review.

! . 6.5.5 Seller shall conduct the following acceptance tests in the shop on each unit using air at
| -ambient temperature, prior to shipment:

!i ' . e Visual Inspection

I e Structural Capability Test

|
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System Bypass Test

Mechanical Test

Differential Pressure Test

Airflow Distribution Test .

Electrical Air Heater Performance Test (per design)

e o o o o

All Activated Carbon Bed Adsorber shop acceptance testing procedures shall conform to
ASME AG-1 (Section TA), NS-Q‘) (Section 9), N510, and ERDA 76-21 (Chapter 8).

Deleted. -

Pneumatic tzstmg per ASME Boiler and Pressure Vessel Code, Section VI, Div. 1 shall be
conducted on the Activated Carbon Bed Adsorber housing pressure boundary. U-stamp and
Natmnal Board Re gmtrahon for the Activated Carbon Bed Adsorbers are not required. -
Structural Capabxhty Test: Conduct at pressure and conditions specxﬁed in the MDSs.

System Bypass Test: At * 10% of design flowrate through the Acnvated Carbon Bed
Adsorber, challenge gas leakage rate shall not exceed 0.1 % at 99. 9 % efficiency.

All test results shall be documented, certified, and submitted to the Buyer for review.

Site Test§

All Activated Carbon Bed Adsorber field acceptance testing procedures shall conform to ASME AG-1

6.7

6.7.1

672

6.73

6.7.4

_ (Section TA), N509 (Section 9), N510, and ERDA 76-21 (Chapter 8).

Bag-in/Bag-out Procedure Demonstration

" Demonstration shall be conducted in Seller’s shop on one (1) of the fully assembled Activated

Carbon Bed Adsorber units and witnessed by Buyer’s Representatives. The Activated Carbon

" Bed: Adsorber to be used for the demonstratlon shall be chosen by the Buyer.

Demonstration ‘shall include removal and replacement of one (1) acuvated carbon adsoxber
bed adsorbent and the discharge filter(s) for one (1) Activated Carbon Bed Adsorber unit for

each HLW and LAW faclhty Actual adsorber bed -adsorbent to be removed shall be chosen -

by the Buyer

When conducting the demonstration, Seller personnel shal] be wearmg all PPE reqmred per
the ﬁnal bag-in/bag-out procednre

Field conditions shall be simulated in the shop when performing the bag- m/bag-out procedure

demonstration, which will include pulling a vacuum on the Activated Carbon Bed Adsorber,
room clearance, and lifting constraints.
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7 Preparation for Shlipmént

7.3

7.11

Tt

7.13

7.2

7:2.1

722

13

7.3.1

732

733

734

General Requirements

The Activated Carbon Bed Adsorber units shall be packaged/prepared for shipment, handled,
and stored in accordance with Buyer specification 24590-WTP-3PS-G000-T0003 Engineering
Specification for Packaging, Handling, and Storage Requirements, and ASME AG-la, Article
HA-7000, (Level C). . '

~ The activated carbon media shall be packaged/prepared for shipment, handled, and stored in
accordance with Buyer specification 24590-WTP-3PS-G000-T0003 Engineering Specification
for Packaging, Shipping, Handling and Storage Requirements, ASME AG-1, Article FE-7000
and FF-7000, (Level B). . , : '

The Activated Carbon Bed Adsorber units, activated carbon media, and shims shall not be
packaged for shipping until all shop tests and inspections have been performed and the
Buyer’s Representative reviews the results. ' '

Cleanliness

Cleanliness shall be per the applicable documents in Paragraphs 7.1.1 and 7.1.2 of this
specification. ' .

“Solvents and cleaning solutions used on stainless steel shall have a halogen content of less
than 200 ppm. : .

Tagging

Tagging of the Activated Carbon Bed Adsorber units shall be as specified in ASME AG-1,
Article FE-9000 and ASME AG-1a, Article HA-9000. Tagged information shall also include
associated plant item number specified in the data sheets that are in Section 2 of the
purchasing documents. -,

A stainless steel nameplate shall be rigidly attached to the Activated Carbon Bed Adsorber
units in a prominent position for ease of visibility and include: :

manufacturer’s name

shop location

date of manufacture

serial number

equipment ratings (pressure, flow, temperature)
plant item number :

weight of assembly

purchase order number

Nameplates shall be visible after the insulation is i.ns'aﬂled, or a duplicate nameplate shall be
provided on the top of the insulation. Nameplate shall be located for easy access and reading.

Al field testing materials and filters shall be tagged as required for field testing.
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Seller shall use Buyer supplied tag numbers for valves, instramentation, juncu'bn boxes, racks,
and panels. ; :

Documentation

Sellér shall ensure that appropriate documentation is prepared and, if required, signed by the
appropriate person(s). The shipping documentation shall accurately reflect specific
traceability to the items being shipped. :

Seller shall ensure that appropriate documentation is prepared for the Activated Carbon Bed

Adsorber units, activated carbon, and shims. ‘At a minimum, documentation shall include the -

.following information, as applicable: ' :

¢ Manufacturer name, model number, and serial number
e Plant Item Number '

Shipment Preparation Instructions

Shipment of items shall be conducted in accordance with ASME AG-la, Article HA-7300,
Buyer specification 24590-WTP-3PS-G000-T0003 Engineering Specification for Packaging,
Handling, and Storage Requirements.

* The Activated Carbon Bed Adsorber units shall be shipped completely assembled except for
activated carbon. Activated carbon shall be shipped separately.

_Wea-therproof shipping lists (two per packaged item) shall be prepared and submitted, and
shall clearly identify the contents of each package sent to the Buyer. All submittals and
shipping boxes shall be identified with the Buyer’s purchase order number.

Seller shall provide a complete identification and location of temporary material contained
within the equipment for shipment, handling, or storage that must be removed prior to
commissioning (e.g., shipping blocks, desiccant bags, components shipped inside larger
sections, etc.). In addition, the Seller shall provide instructions for removal of temporary
materials, as required. _ .

The Activated Carbon Bed Adsorber units and shims shall be mounted on skids, in crates, or
in boxes as suited for the intended method of transport. Lifting weight and center of gravity
shall be clearly marked on both the equipment and its shipping documents.

Quality Assurance

General Requirements

‘The Seller’'s QAP Requirementé. are included in Buyer specification

24590-WTP-3PS-G000-T0001, General Specification for Supplier Quality Assurance

Program Requirements. -
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812  Seller’s QAP Manual shall be submitted to Buyer for review in accordance with Buyer
. - specification 24590-WTP-3PS-G000-T0001, General Specification for ‘Supplier Quality
| . - Assurance Program Requirements.

8§13  Seller's QAP, as a minimum, shall contain the requirements detailed in the Supplier Quality
Assurance Program Requirements Data Sheets listed in Section 2 of  the purchasing
documents: '

82 Quality (Q) Related Components

8.2.1 Seller shall have in place a QAP meeting the requirements of ASME-NQA-1, marked as
: . applicable in Supplier Quality Assurance Program Requirements Data Sheet attached to the
! : purchasing documents, and Buyer specification 24590-WTP-3PS-G000-T0001, General
Specification for Supplier Quality Assurance Program Requiremens.

: 8.22 The successful bidder must pass a pre-award survey by the Buyer. Seller shall demonstrate
| : _ : that its quality program is in compliance with the procurement quality requirements listed in
 the Supplier Quality Assurance Program Requirements Data Sheet. The Seller shall allow the
Buyer, its agent, and DOE access to their facility and records pertaining to this purchase order
|; for the purpose of Quality Assurance (QAY Audits and Surveillance at mutually agreed times.

| 823 Al items shall be manufactured in accordance with the Seller’s QAP that meets the
requirements of ASME NQA-1, and has been previously evaluated and accepted by the WTP
Quality Organization. -

5 8.2.4 Seller shall submit their QAP and work plan to Buyer for review prior to commencement. of
work. The plan shall include documents and procedures to implement the work and include a
matrix of essential QA elements cross referenced with the documents/procedures.

83 Supplier Deviation

831 Each Supplier shall be required to identify and promptly document all deviations from the
requirements of the procuring documents. In addition, the supplier shall be required to
describe the recommended disposition based on appropriate analysis. . Submittals of request
for deviations from lower-tier suppliers shall be through the prime supplier to RPP-WTP.

Supplier-proposed deviations- from procurement documents shall- be initiated by use of

: Supplier Deviation Disposition Request (SDDR) form in section 2 of the purchasing
' s documents.

9 Configuration Management

Equipment and or components covered by this specification are identified with Plant Item numbers shown
in the MDSs. Each item shall be identified in accordance with Tagging in section 7 of this specification.
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10 Documentation and Submittals

10.1 General

10.1.1

Seller shall submit to Buyer all detailed designs, documentation, procedures, instructions,

calculations, analyses, laboratory results, models, manufacturer data, inspection plans and -

reports, test plans and reports, certifications, certificates, qualification records, manuals,
MSDSs, video tapes, and drawings required per this specification, the applicable codes,
standards, and reference documents in section 2 of this specification, and the purchasing

- documents.

10.1.2

10.13

10.1.4 -

- G-321-V, Quality Verification Document Requirements attached to the purchasing documents. - |

1015
10.1.6

10.1.7

10.1.8

10.1.9

- 10.1.10

10.1.11

10.1.12

24590-G04B-F00019 Rev 3 (6/29/2004)

All detailed designs, drawings, shop drawings, supporting calculations, supporting analyses,
support models, procedures, instructions, manufacturer data, operation manuals, and

maintenance manuals shall be issued to the Buyer for review prior to manufacture of the

Activated Carbon Bed Adsorber units, special tools, and/or the purchase of special tools,
filters, and gaskets. : .

Seller shall submit storage requirements and instructions for Buyer’s review.

Seller shall submit to Buyer Engineering and 'Quality»Ve'riﬁbation documents in the forms and
quantities shown in Form G-321-E, Engineering Document Requirements, and Form

Seller shall submit a report identifying any deviations and/or conflicts per Section 2 of the
purchasing documents to the Buyer for review. :

., :
Each documentation transmittal package shall have a documentation inventory sheet attached
listing all documents and the number of pages each.

MDSs in Section 2 of the purchasing documents and motor data sheets shall be marked-up by
the Seller and submitted to the Buyer for review with the detailed design. Seller shall fill in all
information that is marked with an asterisk (*) and mark-up actual overall Activated Carbon
Bed Adsorber dimensions based on the detailed design.

Seller shall provide all operation manuals (include media changeout operations and any media
conditioning requirements), maintenance manuals, initial setup and startup instructions,
special ‘tools, and spare parts lists for Activated Carbon Bed Adsorber components, as
applicable. : ' :

Pmilide nominal and maximum inlet and outlet nozzle loadings, deflections, and moments in’

all directions for Activated Carbon Bed Adsorber umits per thermal and seismic analysis

- results. .

Provide Activated Carbon Bed Adsorber unit support and anchorage design load analyses
including seismic, thermal, and combination loads.

Provide MSDS for Seller’s recommended challenge gas.
The Seller shall provide equipment reliability figures for all major components and sub-
components of the Carbon Bed Adsorber system. The definition of components and sub-
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-components is at the vendor’s dxscreuon The reliability figures shall include, as a minimum,
the following:

o  Failure rate, or mean time between failure (whichever is available)

o Estimated modes of failure (example, Drive gear failure, motor burnout, brake
failure, etc.). This may be delineated in a FMEA. The method used to perform the
FMEA (example, MIL-STD-1629) and the year shall be specified. In addition, all

_assumptions used to perform the FMEA shall be stated.
: I e Recommended maintenance and frequency, as applicable
) . Estlmated time to perform the recommended maintenance, as applicable -

_ The data above shall be based on the physlcal and environmental conditions delineated in this
i ‘ specification. Where possible, the seller shall compare the figures for the equipment in this
| specification to similar equipment sold and serviced by the vendor. . The source for all

estimates and any underlying assumptions shall be stated. If software is used to perform the
| :  FMEA, the seller shall specify the software used and the version (example software, Relex,
| - Isogen, Reliasoft, etc.) '

10.1.13  Provide installation manual per the requirements. of engmemng specification 24590-WTP-
~ 3PS-G000-T0003, Packaging, Handling, and Storage Requirements.

10114 Provide site handling and storage instructions per the requirements of section 3.9 and
engineering specification 24590-WTP-3PS-G000-T0003, Packagmg Handling, and Storage
Requirements.

10.1.15  All analyses shall be submitted in accordance with the requirements of 24590-WTP-3PS-
G000-T00%4, Engineering Specification for Supplier Design Analyses.

10.2 Drawings

i , 10.2.1 Seller shall provide all drawings required per this specification and the applicable documents
in section 2 of this specification.

; ' '1022  All drawings shall be produced per the drawing practices set forth in ASME Y14.100,
! Engineering Drawing Practices.

: 1023 Seller shall submit drawings and diagrams for Buyer’s review prior to fabrication, and/or
i : purchase of appurtenance equipment. Drawing and diagram submittals shall include as a
: minimum, but are not limited to, the following:

¢ Outline drawings showing dimensions, services, insulation, and foundation and
mounting details.

i A e Outline drawing showing electrical and instrumentation tie-in points.

Qutline drawing showmg locations of piping connections with nozzle schedule,

including - sizes of piping connections -with- nominal and maximum nozzle

loadings, deflections, and moments in all directions.

Insulation detail drawing(s) mapping installation

Overall piping and instrumentation diagram (P&ID) for the Activated Carbon Bed

Adsorber Units using Buyers supplied instrumentation and equipment tag

numbers. ' '
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‘s Interconnection diagram showing detmls of all internal connections and Buyer
external connections, including required location and sizes of wiring connections
(including other connections to Buyer’s contrel system).

e Overall single line diagram (wiring diagram} showing all electrical equipment and
wiring in the Activated Carbon Bed Adsorber Unit. :

e Control logic diagrams showmg input signal paths required to accomplish a
response. -

» Assembly drawings with sufficient mfurmanon and detail to facilitate assembly of
the component parts of an equipment item.

|  Shop detail drawings that provide information and detail to facilitate fabrication,

A : manufacture, or installation.

103  30% Dmgn Revww

103.1  Seller shall conduct a 30 % design review with the Buyer. Seller shall submit all drawings,
procedures, calculations, laboratory testing results, amalyses, and information necessary to
conduct the 30 % design review to the Buyer for review.

1032  Finalized outline dimensions of the Activated Carbon Bed Adsorber units shall be included in
the 30 % design review. Finalized dimensions shall, at a minimum, include the following:

Overall dimensions and size for Activated Carbon Bed Adsorber units

P&IDs

Control logic diagrams

Activated Carbon Bed Adsorber unit mlet and outlet nozzle locations
'Discharge filter location and size

Testing port and manifold locations and size

Adsorber cell overall dimensions

Mounting details (anchor size, location, layout, etc.)

Preliminary bag-in/bag-out plan

Fire water inlet and drain locations and sizes

e @ o ® o o © o & o
N

- 104 90% Design Revnew
Seller shall conduct a 90 % des1gn review with the Buyer. Seller shall submit all drawings, pmcedures
calculations, analyses, and information necessary to conduct the 90 % design review to the Buyer for
review.

105 Calculations

All calculations to be provided shall be orderly, complete, and sufficiently clear to permit verification.
The body of the calculations shall include:

} ' e A concise statement of the purpose of the calculation
, « Input data, applicable criteria, and stated assumptions
4 A list of references used, including drawings, codes, standards, and computer
| programs (indicate the version or issue date)
: e A discussion of rationale used for design assumption basis
I ' - e _Equations used for all computations

) Page 41
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e Numerical calculations including identification of units used _
e A concise statement addressing the calculation results and/or recommendations
e A table of contents for complex calculations

10.6 Schedules

1061 ° A detailed schedule of laboratory testing, engmecnng, document submittals, material
purchases, fabrication, shop tests, and shipment shall be submitted.

10.6.2 All procédures and instructions shall be completed and submitted to tﬁe Buyer a minimum of
eight (8) weeks prior to Activated Carbon Bed Adsorber shipment.

107 Reporting Appendix A, B, and C Test Results

A test plan and supporting documentation (operating procedures, materials and testing equipment control
lists, analytical procedures) must provide a full record of the testing requirements, testing equipment
configuration, operating conditions, assumptions, and any other relevant information. In addition to, or
consistent with, the test plan content required by the Quality Assurance Project Plan for RPP-WTP,
current revision, the test plan shall include directly or by reference (as appropriate) the following
information: . : .

» Document Number — Test plan number in the document header.

o Document Hierarchy — Statement in the test plan text referencing the governing
test specification. . :

o Background - Summary level discussion of past results and current data needs

 that provide context and relevancy of the testing to the WTP Project.
o Test Prerequisites — Definition and/or reference of laboratory testing, engineering
analyses, small-scale testing needed to support testing.

o Test Conditions — Test variables and operating conditions (e.g., duration of
operations at steady state conditions, range of equipment operating conditions,
process flows, pressures, temperatures, differential pressures, etc.) identified in

: tables or other efficient formats. ' ‘

e Sample Data Requirements — A table listing the sample type, location,
frequency, number of replicates, and planned analyses to be performed. Minimum
data accuracy requirements shall be addressed.

e Test Modifications — Test Plan shall contain a statement defining how changes or
modifications in operations or testing will be documented in the “desk copy” or
similar controlling documentation during the test and who has the authority to
authorize changes or modifications depending on the significance of the change.

e Equipment Configuration Record — The equipment configuration for the test or
document reference where the configuration can be found. Statement defining
where any changes or modifications to the baseline equipment will be recorded,
e.g., laboratory record book. ' :

e M&TE - A list identifying measuring and test equipment (M&TE) used to collect
data to meet Test Specification requirements, data reported to the project in the
summary report or other data reporting formats, and M&TE relied upon for control
or modeling purposes. Accuracy and sensitivity achievable for each instrument.
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Supporting Procedures — A list of applicable technical and operating procedures
or a referenced document that contains the list of documents required for operating
the test equipment and associated support systems, sample preparation and
analytical procedures, etc. _

Unique Sample Identification — Description of or document reference defining
method to label, store and maintain samples. N

Reporting and Analyses Requirements — Process data that will be obtained and

- reported, Rate versus time, average temperature versus time, and analyses are

required to satisfy each test objective. Planned data analyses, e.g., comparison to
theoretical or ppbli’s’hcd‘ predictions, empirical fitting, etc., required to meet

objectives. :
Personnel Qualification — List of any special training needs.

®
o - Quality Assurance — Statement identifying applicable qixality assurance

requirements. Any exceptions to the approved -quality assurance plan shall be
described. ;

A final report shall be submitted within 60 days of completing testing and sample analyses. Test report
content shall include (compatible with the individual test objectives):

Approval sheet signed by the principal investigator, data validation peer reviewer,
and project manager, _ A o L

Summarize the tests performed, including the date of the tests, and applicable test
specification and test plan, _ : ‘

Provide a clear description of the purpose of the test and state how the completed
test met that purpose,

Describe the unit operations in which the tests were performed and contrast test
 conditions with planned operating conditions of the RPP-WTP, as appropriate,

Present and discuss test reslts and compare against the “success” criteria. Discuss
whether or not the findings of the test performed are consistent with previous test
reports, whether the expected WTP design or operational conditions are
appropriate for the system, or have implications for safety, permitting, or
operability, '

Data collected and its acceptability,

Actions taken in connection with any nonconformances noted,

Identification of the measuring and test equipment used during the test,

Describe deviations from the approved test plan, or expected configuration
conditions, that occurred during the conduct of the test, - :

Comprehensive list of all samples providing the date/time of sampling, sample
type, and sample label,

Data tables listing monitored parameter values. : :
A discussion of how the test results validate equipment sizing and performance.

11 References

11.1  Incorporated Design Changes

24590-G04B-F00019 Rev 3 (6/29/2004)

24590-WTP-3PN-MWK0-00001
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24590-WTP-SDDR-PROC-04-01020

24590-WTP-SDDR-PROC-05-00392
24590-WTP-SDDR-PROC-05-00602
24590-WTP-SDDR-PROC-05-00652
24590-WTP-SDDR-PROC-05-00701
24590-WTP-SDDR-M-05-00018
24590-WTP-SDDR-MS-07-00051

11.2 Design Changes Incorporited by Reference

e 24590-WTP-SDDR-M-06-00286
e 24590-WTP-SDDR-M-06-00287

24590-G04B-F00019 Rev 3 (6/29/2004)

24590-WTP-SDDR-PROC-04-01040 -

24590-WTP-3PS-MWKO-T0001, Rev3
Activated Carbon Bed Adsorbers
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Appendix A

Mandatory Ammonium Nitrate Test Requirements for LAW
Carbon Bed Adsorbers
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Appendix A
Mandatory Ammonium Nltrate Test Requirements for LAW
Carbon Bed Adsorbers

1.0  Purpose

The purpose of appendix A testing is to determine if sufficient amounts of ammonium nitrate can form in
the LAW offgas pipeline, in the guardbed,andmﬂleacuvmdcarbanbedadsorbetmedmmmcrmeﬂle
propagaucnmeofabedﬁre

20  Overview

The potential for ammonia and nitrous oxides to form ammonium nitrate within the LAW carbon bed
adsorber media is unknown. A significant accumulation of ammonium nitrate within the bed media has
been raised as a fire safety concern. It is postulated that ammonium nitrate may increase the rate a bed
fire propagates, potentially modifying the current bed-fire mitigation strategy. It should be noted that
VSL carbon bed testing has shown large temperature exotherms resulting from NOx. It may be necessary
to condition the carbon media before testing with large NOx concentrations.

30  Objectives

1. Test 1 - Determine formation of NH,NO; in the proposed LAW activated carbon adsorber media(s)
configuration if the inlet gas contains NOx and NHj.

2. Test 2 - Assess the hazards associated with NH,NO adsorbed in the pruposed LAW anuvatnd carbon
adsorber media(s), (i.e. fire propagation).

40  Quality Assurance

Tests shall be performed in accordance with the applicable sections of NQA-1. The Test Plan will
include a matrix cross-referencing the QA requirements to implementing procedures for the work, and
justifying elements that are not applicable.

5.0 Testondiﬂons

Each of the tests in the following sections have been formulated to address the test objectives from
Section 3.

The activated carbon beds proposed for the LAW off gas systems will operate under the conditions
defined in mechanical data sheets. The appropriate media for each test will be selected and described in
the Vendor Test Plan. The Test Plan will detail the test conditions and data collection for each test based
on the media and operating conditions.
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Testing will be done with a bench scale apparatus using air and water for humidity as

the bulk gas.

Carbon test beds shall be insulated such that the temperature drop across the beds does
not exceed 1.0 °C with dry hot air passing through the test beds at the test temperature.

51 Test 1 - Determine NHNO; formation in the proposed LAW activated carbon adsorption
system(s).
Test conditions

a.

.

Sorbent - By vendor
Bed residence time — By vendor
Superficial gas velocity — by vendor

Inlet HEPA temperature — 50 °C (bounding case in exception with mechanical data

sheets)

Relative humidity — 50 % (bounding case in exception with mechanical data

sheets)

Gas composition:
a. Bulk gas— Air and water vapor
b. Other constituents -

i. Inlet NHj concentration - 10 ppm
ii. Inlet CO concentration - 170 ppm
iii. Inlet NO concentration - 4000 ppm
iv. Inlet NO; concentration - 4000 ppm
Inlet gas HEPA filtered to remove particulate ammonium nitrate formed prior to

the carbon bed with two AG-1 certified HEPA filters operating in series.

Eight (8) seconds gas residence time to simulate ammonium nitrate formation,

prior to HEPA filiration.

Residence time from the HEPA filters to the carbon bed is specified as 2.8 seconds.
Test duration

By vendor

Data to be obtained
Inlet and outlet NO, NO,, NH; concentrations.
Quantity of NH,NO; - accumulated in the pipeline, HEPAs, andbedmedmatﬂw

end of test.
Temperature profile of bed during loading.

52 Test 2 - Perform standard calorimeter test (i.e., ASTM E 1623-04 or
equivalent) to measure exotherm of new bed media compared to bed
media containing two years of accumulated ammonium nitrate.

53 Test3 - If a substantial quantity of ammonium nitrate or a substantial
exotherm is determined, re-run Test 1 and Test 2 with the addition of
offgas pre-heat to 70 °C just prior to HEPA filtration.

5.4 Test 4 - If a substantial (>140 °F) temperature change is measured in the
bed, re-run Test 1 with 50% of the NO and NO, concentrations.

24590-GO4B-F00019 Rev 3 (6/29/2004)
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1.

2.

3,

Success Criteria

Quantization of ammonium nitrate formed in-situ on bed media, extrapolated to a two-year bed life.
Calorimeter test data of new bed media compared to bed media containing '
ammonium nitrate accumulated in two-years of bed life.

If Test 1 does not yield detectable levels of ammonium nitrate on the bed media,

detection level shall be assumed and extrapolated to a two-year bed life. 1f Test 3

does not yield detectable levels of ammonium nitrate on the bed media, Test results

shall take special note of this observation with no extrapolation to a two-year bed

life.
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24590-GO4B-F00019 Rev 3 (6/29/2004) Ref: 24590-WTP-3DP-G04B-00049




Appendix B

Warranty Testing

24590-G04B-F00019 Rev 3 (6/29/2004)

e e e

Page B-i

Ref: 24590-WTP-3DP-G04B-00049




— s T AT

Appendix B
Warranty Testing

1.0  Purpose

The purpose of appendix B testing is to validate performance guarantees related to removal efficiencies

and design life for the carbon bed adsorber media in a prototypic LAW and HLW offgas.
2.0 Overview

Mercry is present in many of the DOE’s mixed wastes including the high-level tank wastes, which will -

be processed in the WTP. When this waste is processed in the WTP Low-Activity Waste (LAW) and
High-Level Waste (HLW) melter systems, the resulting offgas will contain mercury (Hg) and hydrogen
fluoride (HF). Sulfur-activated carbon (S-AC) has been successfully used to remove mercury from
offgas. - However, it has generally been used with elemental mercury and under conditions that are not
representative of WTP melter offgas. Concerns related to the adsorption behavior of elemental and
oxidized forms of mercury, such as mercuric chloride, have been raised regarding mercury removal
efficiency and breakthrough capacity, which could have a direct impact on sizing of the adsorption system
and the frequency at which S-AC must be changed. Test apparatus will include two adsorbent columns
(lead and lag adsorbers), each with guard and primary activated carbon media as described in the
mechanical data sheets (24590-HLW-MVD-HOP-00011, 24590-HLW-MVD-HOP-20011, 24590-LAW-
MYVD-LVP-00004), representative of the WTP Lead and Lag Adsorbers.

VSL testing demonstrated that a rapid temperature rise resulted when water vapor was introduced to
Kombisorb BAT-37. A temperature increase rapidly progressed through the VSL fest bed. However,
media temperatures quickly returned to normal as the bed became acclimated to water (except for heat
losses). Introduction of NOx to the Kombisorb BAT 37 resulted in an initial temperature rise followed by
a gradual temperature reduction as the media became acclimated to the NOx (elevated temperatures

continued as long as NOx feed continued). Because virgin activated cerbon media had a much greater

gensitivity to NOx, it was necessary to establish a procedure for ramping feed of NOx to the bed (referred
to as conditioning). The addition of Organics is very important, however acetonitrile (to be used in this
phase of the testing) did not show much of a temperature effect. Nonetheless, the INL test plan should
include a separate ramp procedure for NOx and organics.

VSL testing only evaluated the primary bed material, Kombisorb BAT 37. Because it may be possible
that other important temperature effects may exist within the guard bed material, Kombisorb ZA-37, the
tesﬁng‘ahallalsoaddreasﬂieeﬂ'ectsﬂmttheshnnlmtoﬁ'gasstreamcompnsiﬁonmayhnveenthegumd
bed media temperature.

VSL testing identified the need to condition virgin Kombisorb BAT 37 to water, NOx, and organics. The
Vendor Test Plan shall address conditioning of virgin activated carbon media, based on review of the
following VSL steps:

« As NOx and organic ramping is initiated, actions should be taken to either stop ramps or reduce
rates at a temperature threshold of 120°C.

Page B-il
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each test based on the media and operating conditions, including steps for conditioning of virgin activated

o AsNOxand organic approach full rates and during steady state operations, temperatures up to
130°C are permissible. - ,
Organic feed shall be stopped if activated carbon media temperature exceeds 130°C.
If at any time the carbon media temperature reaches 140°C, both NOx and organic feed shall be
stopped.

Steady-state for the activated carbon adsorbers will be reached when the gas outlet temperature for the lag
bed operates at less than a 1°C change for one hour and monitoring of total hydrocarbons (THC) is
maintained within a 1 to 3% variation for one hour. Once steady-state media temperatures and THC
concentrations are reached, introduction of mercury to the test apparatus may be initiated.

30  Objectives

1. Test | - Determine removal efficiency and loading of mercury on the guard and primary beds for the
lead and lag adsorbers with HLW simulated offgas. Confirm compliance with removal efficiency
requirements and 12 month design life for the HLW lead adsorber. Confirm that the maximum media
operating temperatures in the lead and lag adsorbers are below 130°C, :

2. Test 2 - Determine removal efficiency and loading of mercury, hydrogen chloride, hydrogen fluoride,
and iodine on the guard and primary beds for the lead and lag adsorber with LAW simulated offgas.
Confirm compliance with removal efficiency requirements and 24 month design life for LAW lead
adsorber. Confirm that the maximum media operating temperatures in the lead and lag adsorbers are
below130°C. _

4.0 Quality Assurance

Tests shall be performed in accordance with the applicable sections of NQA-1. The Test Plan will
include a matrix cross-referencing the QA requirements to implementing procedures for the work, and
justifying elements that are not applicable.

50  Test Conditions

Each of the tests in the following sections have been formulated to address the test objectives from
Section 3.

The activated carbon beds proposed for the HLW and LAW off gas systems will operate under the
conditions defined in mechanical data sheets (24590-HLW-MVD-HOP-00011, 24590-HLW-MVD-HOP-
20011, 24590-LAW-MVD-LVP-00004). The appropriate media for each test will be selected and
described in the Vendor Test Plan. The Test Plan will detail the test conditions and data collection for

carbon media. .
Testing will be done with a bench scale apparatus using air and water for humidity as the bulk gas.

Carbon test beds shall be insulated such that the temperature drop across the beds does not exceed 1.0°C
with dry hot air passing through the test beds at test temperatures. Heat tracing may also be used in
combination with the insulation as a means to compensate for differences between size of the test

and the WTP activated carbon units. If heaters are used, the minimum number of zone controls
shall be 4 (1 for the guard and 1 for the primary activated carbon media sections in both the lead and lag
adsorbers).
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51 Test1 - Measure mercury removal efficiency and the mercury profile through the adsorbent
bed using a simulated HLW offgas that includes acetonitrile.

A, Test conditions:

Sorbent - Donan Kombisorb BAT 37 and ZA 37
Residence time — by vendor, to match Mechanical Data Sheet
Superficial gas velocity — by vendor, to match Mechanical Data Sheet
Inlet temperature — 94°C = 0.5°C ; .
Mercury concentration — 52,600 pg/dscm + 50 pg/dscm
Relative humidity — 18.6% = 1%
Gas composition (actual composition):
a. Bulk gas — Air and water vapor -
b. Concentration of organic:
i. acetonitrile —2 ppm = 0.05 ppm
¢. Other components
| i. CO;-04%=0.03%
ii. CO-5.2ppm=0.2ppm
iii. NO - 480 ppm = 10 ppm
" iv. NO;—370 ppm 10 ppm
v. HF-6.2ppm= 0.2 ppm

B. Test duration:

Initial period to condition the virgin sorbents with the test gases and to reach
steady-state operations.

100 hours (continuous operation) or until breakthrough of mercury.

C. Data to be obtained:

24590-G04B-F00019 Rev 3 (6/29/2004)

Measure Total Hydrocarbons at the outlet of the lead and lag adsorbers

Measure inlet and outlet mercury concentrations for the lead and lag adsorbers.
Measure mercury profile in the lead and lag adsorbers (guard and primary beds) at
end of test.

Measure inlet and outlet offgas temperatures of lead and lag adsorbers.

Measure sulfur content of three representative samples of virgin primary media and
three representative samples of primary media taken after completion of testing
from the location where maximum bed temperature was reached.

Media temperature at two equally spaced locations along the centerline of the
guard bed and primary bed for both the lead and lag adsorbers (total of 4 per
adsorber). ‘

Time at which breakthrough occurs (if realized) for any adsorbed constituents for
the lead and lag adsorbers. Breakthrough is defined as the concentration at which
emissions reaches 50% of the specified removal efficiency. For example,
breakthrough for mercury would be 26.3 pg/dscm using the DF of 1000 and
maximum mercury loading of 52,552 pg/dscm shown in the mechanical data
sheets.

Limits established for step changes to NOx concentrations (and any other limiting
gas stream components determined by testing). :

. Page B-iv
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D. Calculations:

« Hgremoval efficiency and loading (mercury profile) for the lead and lag adsorbers.

¢ Estimated time for breakthrongh of Hg for the lcadandlagtnstadsotbersnndfor
the WTP lead and lag adsorbers. (Mercury concentration specified in section A is
the maximum concentration required for removal eﬁcmm:y calculations. Design
life shall be a ratio based on nominal mercury concentration 7,608 pg/dscm.)

» Correlation of lead and lag adsorber guard and primary bed temperatures and
offgas constituents.

o Analysis of the impact of key gas components on smbentlempemtmes during
conditioning and operational phases.

E. Performance:
» Mercury removal efficiency - 99.9%
+ Carbon media temperature maintained below maximum operating temperature
(130°C)
+ Media Design life - 12 months (WTP lead adsorber)

Test 2 - Meas:.lm mercury, hydrogen fluoride, and hydrogen chloride , and Todine removal
efficiencies through the adsorbent beds and organic removal using a mmulated LAW offgas
that also includes acetonitrile.

A. Test conditions ,
» Sorbents — Donau Kombisorb BAT 37 and ZA 37
Residence time — by vendor to match mechanical data sheet
Superficial gas velocity — by vendor to match mechanical data sheet
Inlet temperature — 105 °C= 0.5 °C (Nominal Condition on Mechanical Data Sheet)
Mercury concentration - 24,000 pg/dscm = 50 pgldscm
i. Elemental mercury 85wt% + 1 wi% Hg’
ii. Oxidized mercury 15wt% + 1 wt% Hg™ (HgCh)
Relative humidity — 10.2 %+ 1% (Nominal Condition on Mechanical Data Sheet)
Gas composition (actual composition):
Bulk gas — Air and water vapor
Concentration of organic:
i.  acetonitrile — 50 ppm = 1.5 ppm
Inlet hydrogen chloride (HCI) concentration - 46 ppm * 1.5 ppm
Inlet hydrogen fluoride (HF) concentration - 2.8 ppm + 0.1 ppm
Inlet iodine (T) concentration - 1.0 ppm = 0.1 ppm
Other components:
i. Inlet CO concentration - 480 ppm + 10 ppm
ii. Inlet NO concentration - 3800 ppm = 50 ppm
iii. Inlet NO; concentration - 5600 ppm + 50 ppm
iv. Inlet CO, concentration - 1.2% = 0.5%
v. Inlet SO, concentration - 5.0 ppm = 0.1 ppm

‘e @ e o

oP

Mo o

B. Test duration:
e Initial period to condition the virgin sorbent with the test gases and to reach steady-
state operations.
e 100 hours or until breakthrough of mercury (Continuous).
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C. Data to be obtained:

Measure Total Hydrocarbons at the outlet of the lead and lag adsorbers

Measure inlet and outlet mercury concentrations for the lead and lag adsorbers.
Measure mercury profile in the lead and lag adsorbers (guard and primary beds) at
end of test.

Measure inlet and outlet hydrogen fluoride concentrations of the lead and lag
adsorbers.

Measure inlet and outlet hydrogen chloride concentrations of the lead and lag
adsorbers.

Measure inlet and outlet lodine concentrations of the lead and lag adsorbers.
Measure inlet and outlet organic concentrations of the lead and lag adsorbers.
Measmenﬂetandmmletoﬂ'gnsmmmesofﬁwleadandlagadmbm
Measure sulfur content of three reptesentanve samples of virgin primary media and
three representative samples of primary media taken after completion of testing
from the location where maximum bed temperature was reached.

Media temperature at two equally spaced locations along the centerline of the
guard bed and primary bed for both the lead and lag adsorbers (total of 4 per
adsarber).

Time at which breakthrough occurs (if realized) for any adsorbed constituents for
the lead and lag adsorbers.

Limits established for step changes to NOx concentrations (and any other limiting
gas stream components determined by testing). .

D. Calculations:

Mercury removal efficiency and londmg (mercury profile) for the lead and lag

adsorbers.

Estimated time for breakthrough of mercury for the lead and lag test adsorbers and
for the WTP lead and lag adsorbers. (Mercury concentration specified in Section A
is the maximum concentration required for DRE. Design life shall be a ratio based
on nominal mercury concentration 320 pg/dscm),

Todine removal efficiency and loading for the lead adsorber.

Estimated time for breakthrough of iodine for the test lead and lag test adsorber and
for the WTP lead and Iag adsorbers.

Hydrogen fluoride removal efficiency and loading for the lead adsorber.

Estimated time for lead and lag adsorber breakthrough of hydrogen fluoride for the
lead and lag test adsorbers and for the WTP adsorbers.

Hydrogen chloride removal efficiency and loading for the lead and lag adsorbers.
Estimated time for breakthrough of hydrogen chloride for the lead and lag test
adsorber and for the WTP adsorbers.

Carrelation of lead and lag adsorber guard and primary bed temperatures and
offgas constituents.

Analysis of the impact of key gas components on sorbent temperatures during
conditioning and operational phases. ’

E. Performance:

Mercury removal efficiency - 99.8% _
Hydrogen chloride removal efficiency - 97%.
Hydrogen fluoride removal efficiency - 97%
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» Todine removal efficiency - 99%

» Carbon media temperature maintained below maximum operating temperature
(130°C) | .

» Design life - 24 months (WTP lead adsorber)

6.0 Success Criteria

Verification that specified removal efficiencies for required offigas constituents are achieved.
Quantization of load profiles for required offgas constituents and verification of WTP bed life.
Verification that carbon media temperature controls maintain carbon media. temperature below its
maximum allowable operating temperature of 130°C.

Nl R g
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Appendix C

Permit Testing
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Appendix C
Permit Testing

1.0  Purpose

The purpose of appendix C testing is to determine removal efficiency and loading of spiked organics for
WTP offgas permitting.

2.0 Overview

Test apparatus shall consist of two adsorbent columns (each with guard and primary activated carbon
media)nsdescn"bedinmechanica!datasheem(M])Ss),remusenﬁngtheWTPludmdthdsm.

Permit requirements for the WTP melter offgas systems specify compliance with Maximum Achievable
Control Technology (MACT) incinerator standards for mercury and organic (VOC and SVOC)
destruction. The WTP project has conducted systems tests at the Vitreous State Laboratory (VSL) of the
melter offgas systems, to determine if the offgas systems, as designed, will meet MACT requirements.
However, the test carbon bed used at VSL did not contain a guard bed and in other respects (e.g., gas
residence time) the VSL test bed was nof representative of the WTP carbon bed design. VSL testing has
also shown large temperature exotherms exist, resulting from NOx and organics (allyl alcohol and
naphthalene) in the offgas stream.

VSL testing only evaluated the primary bed material, Kombisorb BAT 37. Because it may be possible
that other important temperature effects may exist within the guard bed material, Kombisorb ZA 37, the
testing shall also address the effects the simulant offgas stream composition may have on guard bed
media temperature.

VSL testing identified the need to condition virgin Kombisorb BAT 37 to water, NOx, and organics. The
Vendor Test Plan shall address conditioning of virgin activated carbon media, based on review of the
following VSL steps: '

. AsNOxandorganicmmptngisiniﬁamd,acﬁonsshmﬂdbemkmtoeithcrstupmmpsor.redwe
rates at a temperature threshold of 120°C. ’
e As NOx and organic approach full rates and during steady state operations, temperatures up 10
130°C are permissible. '
Organic feed shall be stopped if activated carbon media temperature exceeds 130°C.
If at any time the carbon media temperature reaches 140°C, both NOx and organic feed shall be
stopped. '

Steady-state for the activated carbon adsorbers will be reached when the gas outlet temperature for the lag
bed operates at less than a 1°C change for one hour and monitoring of total hydrocarbons (THC) is
maintained within a 1 to 3% variation for one hour. Once steady-state media temperatures and THC
concentrations are reached, introduction of mercury to the test apparatus may ‘be initiated.

30  Objectives

1. Test 1 - Determine removal efficiency and loading of mercury, ally! alcohol, and naphthalene on the
guard and primary test beds for the lead and lag adsorbers with HLW simulated offgas. Measure
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media temperatures and establish maximum allowable changes in NOx and allyl alcohol
concentrations required to maintain control of bed temperatures due to adsorption and exothermic
reactions. Confirm that the maximum media operating temperatures in the lead and lag adsorbers are
below 130°C.

2. Test 2 - Determine removal efficiency and loading of mercury, hydrogen chloride, allyl alcohol, and
naphthalene on the guard and primary test beds for both lead and lag adsorbers with LAW simulated
offgas. Measure media temperatures and establish maximum allowable changes in NOx and allyl
alcohol concentrations required to maintain control of bed temperatures due to adsorption and
exothermic reactions, Confirm that the maximum media operating temperatures for the lead and lag
.adsorbers are below 130°C.

40  Quality Assurance
Tests shall be performed in accordance with the applicable sections of NQA-1. The Test Plan will

include a matrix cross-referencing the QA requirements to implementing procedures for the work, and
justifying elements that are not applicable. ;£

' 50  Test Condjﬁons

Bach of the tests in the following sections have been formulated to address the test objectives from
Section 3. _

The activated carbon beds proposed for the HLW and LAW off gas systems will operate under the
conditions defined in this section of Appendix C. The appropriate media for each test will be sclected and
described in the Vendor Test Plan. Test media shall be consistent with that proposed for the WTP carbon
bed adsorbers. The Test Plan will detail the test conditions and data collection for each test based on the
media and operating conditions, including steps for conditioning of virgin activated carbon media.

Testingwil]bedoncvﬁthabenchscalcapparmmusingahmdwamforhumidityasthem gas.
Ca:bontestbedsshallbeinsulatedsuchthntmetempemmedmpacrossthebedsdocsnotcmed,l.o"c
with dry hot air passing through the test beds at test temperatures. Heat tracing may also be used in
combination with the insulation as a means to compensate for differences between size of the test
apparatus and the WTP activated carbon units. If heaters are used, the minimum mumber of zone controls
shall be 4 (1 for the guardand1formeprimmyaclivmdcarbnnmedinsecﬁunsmboﬂlﬁneleadandlag
adsorbers).

51 ‘Test 1 - Measure mercury and allyl alcohol/naphthalene removal efficiencies, using a
simulated HLW offgas. .

A. Test conditions:
¢ Sorbent - Donau Kombisorb BAT-37 and ZA-37

Residence time — by vendor, to match Mechanical Data Sheet
Superficial gas velocity — by vendor, to Match Mechanical Data Sheet
Inlet temperature — 94°C +0.5°C ;
Mercury concentration — 52,600 pg/dscm = 50 pg/dscm
Relative humidity — 18.6 % = 1%
Gas composition:

a. DBulk gas - Air and water vapor

b. Concentrations of organics:

Page C-iii
24590-G04B-F00019 Rev 3 (6/25/2004) Ref: 24590-WTP-3DP-G04B-00049

e e T O S = e g P SR e = i o i e

- e o ot e p—




i. = Allyl alcohol — 1400 ppm = 20 ppm (dry)
-ii. Naphthalene — 35 ppm + 1 ppm (dry)
¢. Other components (actual composition):
i COy-12%=0.03%
ii. CO - 900 ppm + 20 ppm
iii. NO —480 ppm + 10 ppm
iv. NOz =370 ppm + 10 ppm
v. HF - 6.2 ppm £ 0.2 ppm

B. Test duration:

Initial period to condition the virgin sorbent with the test gases and to reach steady-
state operations.
100 hours (continuous operation) or until breakthrongh of mercury.

C. Data to be obtained:

Measure Total Hydrocarbons at the outlet of the lead and lag adsorbers

Measure inlet and outlet mercury concentrations for the lead and lag adsorbers.
Measure mercury profile in the lead adsorber (guard and primary beds) at end of
test.

Measure inlet and outlet offgas temperatures for the lead and lag adsorbers.
Measure sulfur content of three representative samples of virgin primary media and
three representative samples of primary media taken after completion of testing
from the location where maximum bed temperature was reached.

Measure inlet and outlet allyl alcohol and naphthalene concentrations in the lead
and lag adsorbers.

Media temperature at two equally spaced locations along the centerline of the
guard bed and primary bed for both the the lead and lag adsorbers (total of 4 per
adsorber).

Time at which breakthrough occurs (if realized) for allyl alcohol and naphthalene
for the lead and lag adsorbers. '

Limits established for step changes to NOx and allyl alcohol concentrations (and
any other limiting gas stream components determined by testing).

D. Calculations: .

24590-G04B-F00019 Rev 3 (6/29/2004)

Mercury removal efficiency and loading (mercury profile) for the lead and lag
adsorbers.

Estimated time for breakthrough of mercury for the lead and lag test adsorbers and
for the WTP lead and lag adsorbers. )

Ally! alcohol and naphthalene removal efficiency and loading for the lead and lag
adsorbers:

Estimated time for breakthrough of allyl alcohol and naphthalene for the lead and

lag adsorbers.

Correlation of guard and primary bed temperatures and offgas constituents for the
lead and lag adsorber.

Analysis of the impact of key gas components on sorbent temperatures during
conditioning and operational phases.
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E. Performance:
e Mercury removal efficiency - 99.9%
e Carbon media temperature maintained below maximum allowable operating
temperature for the media (130°C)

52 Test 2 - Measure mercury, hydrogen chloride, allyl alcohol, and naphthalene removal
efficiencies using a simulated LAW offgas.

A. Test conditions. .
¢ Sorbents — Donau Kombisorb BAT-37 and ZA-37
Residence time — by vendor, to match Mechanical Data Sheet
Superficial gas velocity — by vendor, to Match Mechanical Data Sheet
Inlet temperature — 105°C  0.5°C (Nominal Condition on Mechanical Data Sheet)
Mercury concentration - 24,000 pg/dscm + 50 pg/dscm
i. Elemental mercury 85wt% 1 wi% H§°
ii. Oxidized mercury 15wi% + 1 wi% Hg"" (HgCl)
Relative humidity — 10.2% # 1% (Nominal Condition on Mechanical Data Sheet))
Gas composition:
a Bulk gas — Air and water vapor
b. Concentrations of organics:
i. Acetonitrile — 50 ppm * 1.5 ppm
ii. Allyl alcohol — 100 ppm + 3 ppm (dry)
iti. Naphthalene — 35 ppm + 1 ppm (dry)
‘c. Inlethydrogen chloride concentration - 46 ppm + 1.5 ppm
d. Other components (actual composition):
i Inlet CO concentration - 480 ppm = 10 ppm
ii. Inlet NO concentration - 3800 ppm = 50 ppm
iii. Inlet NO; concentration - 5600 ppm + 50 ppm
iv. Inlet CO;, concentration - 2% + 0.5%v.
v. Inlet SO, concentration - 5.0 ppm + 0.1 ppmB.

B. Test duration:
« Initial period to condition the virgin sorbent with the test gases and to reach steady-
o 100 hours (continuous operation) or until breakthrough of mercury.

C. Data to be obtained:

e Measure Total Hydrocarbons at the outlet of the lead and lag adsorbers

e Measure inlet and outlet mercury concentrations for the lead and lag adsorbers.

» Measure mercury profile in the lead adsorber (guard and primary beds) at end of
test.

» Measure inlet and outlet hydrogen chloride concentrations of the lead and lag
adsorbers.

e Measure inlet and outlet allyl alcohol and naphthalene concentrations of the lead
and lag adsorbers. ‘
Measure inlet and outlet offgas temperatures of lead and lag adsorbers.
Measure sulfur content of three representative samples of virgin primary media and
three representative samples of primary media taken after completion of testing
from the location where maximum bed temperature was reached.
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o Media temperatures at two equally spaced locations along the centerline of the
guard bed and primary bed for both the lead and lag adsorbers (total of 4 per
adsorber). ,

e Time at which breakthrough occurs (if realized) for ally} alcohol and naphthalene
for the lead and lag adsorbers. -

o Limits established for step changes to NOx and allyl alcohol concentrations (and
any other limiting gas stream components determined by testing).

D. Calculations:

+ Mercury removal efficiency and loading (mercury profile) for the lead and lag
adsorbers. '

o Estimated time for breakthrough of mercury for the lead and lag test adsorbers and
for the WTP lead and lag adsorbers.

 Hydrogen chloride removat efficiency and loading for the lead and lag adsorbers.

« Estimated time for breakthirough of hydrogen chloride for the lead and lag test

o Allyl alcohol and naphthalene removal efficiency and loading for the lead and lag
adsorbers. '

« Estimated time for breakthrough of allyl alcohol and naphthalene for the lead and

« Correlation of guard and primary bed temperatures and offgas constituents for the
lead and lag adsorbers. :

» Analysis of the impact of key gas components on sorbent temperatures during
conditioning and operational phases.

E. Performance: ‘
e Mercury removal efficiency - 99.8%
 Hydrogen chloride removal efficiency - 97%
s Carbon media temperature maintained below maximum allowable operating
temperature for the media (130°C)

60  Success Criteria

1. Quantization of the removal efficiencies required offgas constituents. _

2. Quantization of load profiles for required offgas constituents and determination of WTP bed life.

3. Qmﬁmﬁmofwhnmeﬁna&upmﬂmudmmkmmmwncMmediabelowm
maximum allowable operating temperature for the activated carbon media of 130°C.

Note that it is possible that the specified test conditions may result in activated carbon media

that do not satisfy the success criteria. In that event, the testing will continue at the
reduced allyl alcohol rate that is required to satisfy the success criteria. Because the reduced rate may
not satisfy project needs, additional scope for addition of an optional testing may be required to be
performed as follows: ;

Optional Test: :
e Retest with the lead bed only on-line to demonstrate the maximum allyl alcohol and
naphthalene rates that satisfy the success criteria.
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Appendix D

WTP Specific Tailoring of ASME AG-1-1997

Apgendix.C: Emplemeriting Standasis

35.0 ASME AG-1, Code on Nuclear Alr-and Gas Treatment

Revisiom 1997 (R2600)
MWWWMMMW

W#ﬁd & it addendiiny 10 ASME AG:1-1997 With the ASME AG-15:2000 Adfeads AG-1 i |
Mﬂﬁm )
'
HEASMENI09 AG-
MMW by aw-.wzmmm -1 from
m:’mgvmlﬂw ASMENS09 Standimd ciréntly eferenced s a dinghter t AG-] was
Mﬁmg{f 1996., mﬁimmm twbea

&Muwmﬁmhw “These

itie AG:=1 code. The ASMEN5(9-2002 edition
g and mAMh&mm

Pago 228.16; Subsubarticle HA4420  Access Doars and Panels
mmﬁkmwwﬁ*wﬂm HA.

wws«mwm for adjusting compression
qumﬂwuﬂduﬁMmewm

requirements of Giis-article are: :ﬁﬁmm Remote Chisnge Kadial HEPA Filber
mmm-«mm

m«m;mwﬁwﬂm for

nl_ﬂ!"!'

24590-G04B-F00019 Rev 3 (6/29/2004)
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Rivér Pratection Project: Waste TreatmentPlant
i ' 3

incorporntes low ma v 7 : A vy ).
w ifl& I‘!‘-m hﬂwm ]
mmmmﬁ "?mwm%mmmwmm

Fage 228.18; Paragraph HA-4443 alqin. ‘Mechanism
‘Revise Paragraph Mwnuwsrmmml& chnsuﬂlmxw

nﬂ.ﬂwﬁauvulﬁru»mmuhm

ﬂuﬂM mmmmuwwwmmmw uw
mﬁnm-m

mwmmnmmdnmmmm The.filier nnmmndfrrmfs
iside. Mﬁmmw&wmumm 4 clamping
siiechaitidm (it is capableof moving the filter {6 i, for-side aoeess 1ot required, The sife
mwﬂmudhnmb Mmmhm

Subarticls m Mnlh'
WMﬂmmmuﬂMhmmmﬂmm

4 fle-text with: For Removs Chiinge and Safe Change Radial WA%
v&hhﬁlﬁr sl bé such thiat maxiinom médis velooity is {Mnim;fum

o

m%mnmmumm.m Atomie. Evergy Stosdart
Sindard contiing: lent requinémént 1o that found in AG-1.
u{t MwﬁMﬂhﬁMMWHMi&ﬁmﬁm
100V raied airflow.”™ Thie Project proposes to meet this.criterior. Converiing fliese Taetric units for »
uagmv ;ﬁmﬁmmmnwﬁmmmu £ minimomm o
5q. T [

€352

2t s 2 B N e et st T — g
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mﬂwummmm jmwmm

'm‘ﬂ md‘m‘] A, of
medis velocities

g w-u . 'gmmwuﬂama {eg., 9997%
Mwwymﬂm

m—wl‘rwm.mm oxima _r:z.s o effective media aeea, or &
T T e b esasn o o

mmmmm m«:;., > U’-M!‘ﬂ‘

Table FK-4000-1

WW%[M&QW&M&M%M#MhMMM
safe change HEPA radial filte designs:

TYPE 1 RADIAL FL.OW HEPA FILTER - NOMINAL RATINGS
gicximinia Resd Al Flow Mssdsith Resia

¥

@ 13

B

170 13

g

478 L3 325

g|e|als |k

850 13 | 326
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mmhﬂm Wmmutm

Revise Paiagruph FK-62 1 (s) as fllows for remote chimge aiid safe change mdial FEPA filer designs:

h_ﬂrwdmmmmmmm pacallel withio. 4 in, it -
m.

m mermmmmmwmw
thie-codeTre for fafige 14 o "mshmlmmwmge

Churige, Filtes
.umwm;w
‘Pirallelism iy withiy 178 . mwnmwﬁwudhm

mmxnmons@mmmm manmmtu isbeiog

fhe squareness charatterisfic while taking intaccount the emire length of ihe filter, Msintining radial
C3354
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filier circular ranout o withiin the 3/33™ toleninoe will ensure the filter fornis an adequate seal within the

epilac Tollgws for the remote change snd safe change radial HEPA fiter
mmlﬂuMMb@a%ugu;mmwmmmm
esif cap shall b within 332 ., all other dimensions 2

Wﬂwwwwnmmmmm filiers with giskets and

o dimensions and.tolsances asocitef it these tefms e no(applicable o the Type 1 g seal

wmm GENERAL DESIGN mmmm’ - m:sm,z REPLACE: “all other
dimensions -+ 1716 in. * WITH: “dll other dimensinds +/- 1715 in. with exéeption that design filier media
-t faceginndl gap shall e +- 1/ i, (L., Sosainiainy a:mintmam media o Integuned gags of 1/87):

Instification: The pro design s verifiedio be satethrough ende required filer qualification testing
‘u5.described in n FE-5100.

Justifiension; The ASME Commiitee-on Nuclear Ale and Gas Treatment (CONAGT) bas sested that
Section FG anly apphies © o walk in bousings. None-of the fiker housings (i¢., radial or sxial filter
fesigns) to be-installed an the RPP-WTP Project isa “walk in" design. Referenice ASME Techsical
WWW1WM$IW

Page 0T, Paragraph TA4GT2 _ Alrflow Distribwion Test (AD)

" Revise Paragraph TA-4632 ns folkows. for remats shange snd safe shange rafisl IEPA housings:
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2 s e A e e e e s & i

mmm < Wiiste TreatmentPlant
Safety Requires nnunt'%hnn
T4590-WEP-SRD-ESH:01:-001-02  Reév:4

m‘ “domnstrean” with- “npstreai”. Mﬁhm “F&WMNS(&MW
tnh,bgmhdimhm“. e v

Page GO Paragraph TA4G33  Alr-Asrosol Mining Tost (A%)

Raviss Pumigroph TA-SG33 as Eollows fiar axial bousings used & LAB 5V Inbleeds:
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Appendix E
WTP Specific Tailoring of ASME B31.3-1996

River Protectivn’ m—"ﬁiﬂ Trestment Plant
‘Safsty Reguirements T Nolume 11
2459%- :
Appendin C: laplomenting Stmsdands

26.0 ASME B31.3-1996, Protess Piping

;..wm

c b condiciet) usiog
(w) of ﬂtﬂhﬂ:ﬂgﬁlﬂuﬁl
. mm»r Bﬁ!.:;ﬂqﬂ-um ASME B33 ()~ 1998
%mm u)mwlhﬂ-h ﬂ&l:mﬁ?ﬂh:ﬁmmepu’w

M?Ma MIWMW with SRD 4.4-3will.comply with
‘the i mmmnmmam
mummmm

Chapter 3, Materials

m‘sd’m

Table 34132, Visual acoeptance criteria for Category D Duid service piping

o
C.26:1

Page E-li
24590-G04B-F00019 Rev 3 (6/29/2004) Ref: 24590-WTP-3DP-G04B-00049




‘River Protection hﬂug-ﬂw Tr-mtﬂnt

Jusificatiun: Duz to quirements of duct embedded in concrete, piping milerials are
mﬁmml,}mw“' ikl fabrication, and inépection tandards @S appraprisle.
Tesling reguiretnents furnnclear air tredtment systenis will be consistentwith ASME AG-1.

” :mammwnmﬁ SRD5.1:2 will comply-with
: m-rmm Piping, These secttonsof ASME

WLWMJhuMQﬂQ smm«:ﬂu,nm with
1996, Process Piping, with the following modificutio

‘in Table D30, the deaciiption of welding iee per ASMERI69 shall be revised so it is comxisteril
with that shown in Tible D300 of ASME B31.3-200%

Pietor Piates (@), (3]
Ao b % Cmaindy
Welmar ) 09 LA F Suews
ASME BI6 , 5 sl pied
i B31:31996

(6): 113413

“This means that for wekding tees per ASME B16.9, note 11 ity Table D300 is sls cheriged t0:

(1) 1fr, 21/8D, md T, 2157 , a flexibiliy charadteristie of a.d% may beused,

TRASE T = "l 5
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mmhﬂmmm
M unmm
R 100102, Revd

Anpendi: Ct nipilemenfing Standards

Muﬂmﬂauuuhwmﬁ;mamanﬁww#mm&h
wmmm;a mwmmmﬁﬂuﬂ

uﬂMunuubh
WMWhm&wpummgmmm
mmhmﬂmﬁhwm

wBox Ledk Test Meltiod - The vacinias box leak tost thall be in sccerdance it a Bubble Test -

-Q" % ettiod specified in ASME BV Code; Section V; Article 10, Appendix I,
w0 siive Tabtaa Hielow

fﬂ Wmmmwnwum-mwum
we 5y htpﬂiﬁmddﬂ#ﬂhﬁamﬂ.@pﬂhwm

mim&&mw m;ﬂﬂw 10 thie %m of vacuudn box
‘ealc testing in Tien of 2 hydrosiatic or » pnesmatic leak-testi

. Vmbuﬂﬂzbdriﬂwlyh used fo.Jealk test ciscumicrential piping field welds
ﬁﬂﬂiﬁuﬁwmw This includes any welds
in accessible-areas between he:

uﬁdwmmua-hwm“

. Xeh o o g ek welds s e sk G 2o
Tirviutions preverit WMHWMWMthML}M :
mw'mmmm

o Pipé walds fhat w10 be vacunm bo letk tested will by asscassd for suitability. The somber
dﬂbhwwmﬂhhunnmmﬁm
e inter B given

mmwm sammination by hydrosintic or
Mniﬂehﬁ‘uiﬂg h.mmw giiceptiting, gisd xay 3t ity discretion
anidwithin 48 hours of héing i w Mlﬁmynf&::adwm
mwmm%wm Tmmmmwhmymma

pammmmm Junciions where the piping
Lﬁﬂﬂhd&t mmmum&:&nqu
Hﬂmﬁdnwmnﬂhhcimﬂmm

e TN
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2A590-W TP-SRD-ESH-01-001-02; Rev ¢

ipascessble-uren. Tn.addifion, vaetuny box ek testing would by permitied for the comnection

() Svight pip 0 9 lhow somacctio btk weds

{6) Sinalght pipe o 45° eRow connceion buti wekds

{d) Swaighie pipe t concentsic redunes eonmection butt welds

{6) Swuight pipé to oeentrit riducet conpeétion bur welds

m; ‘a Ev»l}?l‘npm I‘ .- P e T “H iﬁ

(g) Straightpipe o butt welding reduced outlet tee connection buit welds

) ‘Stiigh pipe 16 tink.or vessel nozrie. camnadtion Welds

() ‘Siraightyiipesto safk-end of's weldolet connection butt welds - Fll pensiration bujt welded

(6) Suaighupipe fo fipecep commbesion bty weds. |

‘in accordance with ASME B31.3-1996,

inspection i¢ conducted psing wlmsonic

! then therulmmsonic-examitiation shall be

1he eniite weld in the axial und radial dircetion;

o Jtshll be limited 1o weld made using the Orbital welding machines. The daly exception is
was conducted by radiography per ASME B31.3-1996 parsgraph 344.5;

« The pipigg systens siems and or componeits ‘o bodi sidés of e weld @ bé vacumn bbi 1éak tested =
n-if‘ l-n! %lmmwam&mgghmm;mmums

ToERas 77 P

C26-4

Page E-v

24590-GO4B-F00019 Rev 3 (6/29/2004) Ref: 24590-WTP-3DP-G04B-0004%




24500-GO4B-F00019 Rev 3 (6/29/2004)

mﬂ*!ﬂﬁmm
W%mehm hi?mﬁmdmu :
s pesiodicalfy through the

3. DOBHIRP: ok heie diseietion shall teserve e tight to observe any and/ot ull praciical leak
: wmmwhmwmmmanmmm

4, “Thisifntiniv @ muaruw.nmmmm.wﬁawmm
‘approved by:

3 mmammmmmmummwmm
-wuntﬁkﬁm

6. BN shall provide reascnebile ssurance that they-will take sdequale measures Lo ssswe tie
Mﬂmw is maintaingd; and

% Mthm&maimdummmhwmmnmw

. ﬁ&ymﬁgmmmw
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Illl hmaﬂnﬂi{ WM(LH.

_ memqmwmmmmw

reliability of the w mewﬁwm

“The mﬂunﬂmd by ASME B31.3-199, pe
piping sysiems or compdonents whidi have been succasshiilly tested in scoortlance
EFown 0 P
Ca66
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Appendix F |

WTP Specific Tailoring of AISC (ASD)

9.0 AISC M016, Manual afStael-O-qu Allowable Stress Dndpmsu)

‘Bevision: 91 Bdition
‘Sponsoring Organization: American Imstiste ‘of Stecl Constriction

W Siscifis Tal
The fellowing tailoring of MOLE. hmby#w coptraetor s st implemienting stinderd
Mﬂ'm-unl ﬁrl Wyul
Ne specificsection
whmﬁmmmmhmwmw
uﬂmlélﬂ

Justifications Thieze load combinations represent the paminercial reguirenients for allowable siress
ded ormlﬂd Use: bf these load combinationtwill ensun: complisnce with the commensial
dd:ipw The UBCE

féquifehien s shall &hmmm\: 97, Chepter 22, Divigion'V,
mmauumm
Justifieation: ThE: ¢ 'Mmﬁ-mmwmy -mrd-ﬂinnt
- design hwmwm :
i
! IITECAT0H PR
; C9p1
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Appendix G
WTP Specific Tailoring of ASME NQA 1-1989

C.37 ABME NiQA~1-1989, Quality Assurance Pragram Requirements for

"The following uﬂwhadmmudwfkﬂ“h ihtﬂ?‘nn;hﬁ-ﬂ
implementing-standard Yo perform Commercinl Grade bdhu::‘uzrlmndbg AS]HEJQA -1-2004,

mmmmtsa ‘!’mudmm
,_.Mmi.mimm-ﬁhﬁﬁmgmamumuhm

Coinriercial Cirade Tiers iy be sithér offf e shelficatilog items or “a iiemis™; mmm
MW hmﬁdum to meet. . Hibe

NQA-1-1989; Supplement -1 Terms and Definitions
Add iy fhe referenee section ASME NQA-1-1989; Supplement 5- 1; the Tallowing mmmm
NOQA-1-7004, Partl, Section 400!
Commercint Grallé Seivice: a service Ahisl Wi novprovided in aceordance with te requiremenits of
this standard.
T s e
€371
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‘ilu !iﬂw t ' ' n*l I Ilﬂlilldﬂlluﬁnwﬂﬂlﬁpy‘l_p m&.

m i - F Gl Cialh E;;r
| = ﬁhm% e b %“m'mm
| ; i . eur it réquiring design vervices by the
ek
|
‘ NQA1959, Supplement 151 Supplementary Requireasents for Controlof
Purchased nﬁmﬂhﬂm -
-1-1989 supplement 75- | Section 10; Titled Conwmiercidl Grade Hems in its entirety
mwtm‘m
P exiiliy Ty implementing the Commercial Grade
mmmmm ‘cquirdd under these processes will support their safety

|
i

i ATt |

i C37-1
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Appendix C: wmw

Mogiify (relerenced sectinn munber only) new-Section 704:2 suwmmu fllows: i
m.lmw

plicalil _ﬂMﬁﬂwMW&h
plier's. ! Tocation, mm ﬁlhpﬁmﬁ

of 1his Supplément, ine hdin; thebidlist or plan. with: ‘evidance of
ﬂmvdmw 4o e dedicating entty and shall inchido or adicess the folkowing:
{ayidentification of theitein(s) o servici(s) inehidied witkio the scope e sourde vefification
(b} identificatidn mmmm ‘eiitetia, 10 be-contralled by the

mmw processes and: contioli are effeciively implemented forthe: {denfified
eritiea) ghameteristios. -

mmdm setivities witnessed during the source verificstion and fhe results obtained
1 - (€) documentation f the adequacy of the Supplier’s prvicesses and-caotiale.

Justifieation: Correzts the paragraph fimnber to verresjiond to'the approptiate-séction of NQA-1-1989.

Soamut At P
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Appendlx H
WTP Specific Tailoring of IEEE Std. 384

mmmmm-wugmm

i ‘Docament Velwne I
} Wﬂ%ﬁ4

19.0 EW JEEE Standard Criteris for Independence of
Class 1E Equipment-sand Circuits

| i Renvision: 1982
L ‘Spemsorig Organization: mwmummm

M ‘ﬁiﬁ m for
M%,gﬂg ﬁm &W project s an implementing sindsrd

WWMWnMWsmﬁww&mm—W

Fustification: &0 hyiihe ISM review process; (e ‘RPP-WTP are not

m—mﬂt hwumummm

i g =34 Fugie

: : Replace with the folowing:
Thisstandardl eitablishes er mmmm i‘—lm 603-1998 {4
Mﬁmmmmlntn xed in C18)

Justification: This mmm“@nmmmmmmmm
IEEE 308-1991 sre fallored in Appendix C:

Section, 2.0, Refevonces
The follévinig réferenée standerds, Ao ok spply for the REP-WTP.

{1} mm&wm Tur Protection o:m:mwm Power Plants Against the.

i Justiionion: This docuinent is appiicable ) the bighpressure stem lives fiind in nuclear powet gehersting
| stotions snd doesn'tapply. for the RPP-WTP,
» [} ANSIANFPA RO 1948, Fire Prowetion for Light Water Nisclear Powaf Plats,

Justification: 'his documen spedifieally sddmsves puclear power generating stations. Per section 4.5 of
~olume [l of the BRID; the REP-WTP will use MFPA 801-2003 “Mm b

-[u]mmsu‘wlmﬁ-mmmwwnwmsmmwwm
B Bouifinent 1 Gensraring Stations.

it Systers for Nacléar Power
JM mmmmmqumwﬂp standard
has boen recommzndad, This standacd is not.called ott &s 50 implemeniing sundend in the . Procedures for
TP TASIa . i
C.19-1
. . Page H-ii

24590-G04B-F00019 Rev 3 (6/29/2004) Ref: 24590-WTP-3DP-G04B-00049




mafmwusmﬂc.mqwmhwmmw
RPP-WTP projest:

Replace the 1091 version of [BEE 603 widsthie followipg vemsion.
mmIMM&@MWWﬁWMMm

$DC md s&ammm 1-1- 1mm#1mw umn@ndblmm
called out as:2 reference in the body of TREE 334:1982 for SDC and SC lesivical power sysiems only.

The following referenee Standards shall be included:

 [16] DORRL-$6-0005, Revision 1, Topslyvel Rdislogiéal, Nucloar, and Process Sefety Standards and
- (H,_ hrE—ﬁ ‘ ﬁi MP‘ﬁ i ul " u‘ ri J‘E,-; : G
Justifieation: ‘Called:ont as& regulatory basis inthe SRD.

-ﬂnmm 1996, dpplication af Safety Instrumented Systems for the Process Industries.

Justification: Roplices TEEE-603 T Mﬁmw the WTP,
WMMMLM T " i
«{18) NFPA $01:2003, Standiatil for Fiee Prolection jor Favilifiey Hondling Radioacitve Maiertals.

Section #0, Definitions
. m«wmwwﬁumw

wmmmmuwmmmmmm
Justification: This définition s from DOBRL-H6-0006..

nqpumtemwh;m '
umw during the TSM review cyéle and shall be

mmnmummuumwmmmmmm

mmumw standard has been vecommended. This standard s not calied ot és an
T
C.182
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intheSRD. mmmﬂmmmﬁmﬂm
'rhunii:_ reciirements determine wher control strategies require independenie, redusdancy, e peiEnic

SeBiias, | ArcaBeundaris
Keplase e reference 1o NFPA 801-19R8]4] with NFPA 5012000 [18).

TFastificationy WHA@MW&& REP-WTP, muummn
NEPA §01:2003 giall be sised for e RPP-WTP.

m WMMmmmﬂwmﬂm
PowerGenemting Stwfions and haveno equivalent in the RPP-WTP project.
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Appendix 1 |
~ WTP Specific Tailoring of IEEE Std. 323

mmﬂmmm 1B Eqni’ﬁmentm
mamm Generating Stations

mmm«mwawhwwummm-gw stardard for
Glectrical and instrument system design.

.kﬁn 1, Scope

‘ 6 ThigStanddrd applies o mm—m&musstmmsssmk:qmdm
perfben  credited safety fnction ina hand environment).

Justification: ﬁmMWuM&dqmunmmmm

vehuded withi the scape of this staidard,

E Section 2, References

mnmnwmumu incluied
Waﬁgmﬂmwmwmww and

Instifieson: mwwwmmmm

wnfﬁk-m Aﬁhﬂm‘h thmﬁuwthm
mwmmmw plait opafatio, incliding anficipated operational

The definition of mild envireament within the standard states:

FEGIR T
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above functions”

< g

Justiizstion: The abaveJsed defition Was addsdsorbe splicable s RED-WTP project

Dk il duction

* Justfleniion: ‘This secrion i spcifcto Nuclear Power Gengraing Siailons and describes rofles e margi for

arvIronrnents.

TR ;
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Appendix J

WTP Specific Tailoring of IEEE Std. 344

224 m IEEER Recamuniénded Practice for Seismic Qualifieation:
dtmnlﬂtqnlpmenmmnamm Generating Stations.

Rivision; 1987(R1993)
‘Spansaring Organizsion: mw«wmwmm

w . mﬁwmunwuﬂth

Paged 143, Al Sectisns Mﬂmmmmwm

'WMMI% Definitions:
‘Delets the dufinitions twmmhm-rwmmummﬂmmwﬂ

uake: s Burtbiuekes: for REP-WTP and.the cabil m-ym
> kwhmm.skmw«wim_ R

H,hwuhl.lﬁnnuﬂﬁuhm Safery Crimiion 4,143, This Sa
MM_S&;&H:&M“M&MMW :
JM mwwmmmwhﬁumwwwum?

o as 1=

oyl vt v g B iy
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Wvﬁm_m@m‘muhmm ,'.'].‘ CNO3,

mu;s‘ﬂﬁm:ﬂ. Hydradynamic Loads
Deleiz fie words, “and ihe 1oss-of-coolant-aécident (LOCA)
Justification: mmmmummsum_ ations a
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