
U.S. Department of Energy 0078555I . P.O. Box 450, MSIN H6-60
Richland, Washington 99352

JUL 3 9 2008
08-ESQ-144

Ms. Jane A. Hedges, Program Manager
Nuclear Waste Program
Washington State
Dep artment of Ecology%
3 100 Port of Benton Blvd. JUL31208
Richland, Washington 99354 E M
Dear Ms. Hedges:

SUBMITTAL OF HANFORD FACILITY RESOURCE CONSERVATION AM) RECOVERY
ACT (RCRA) PERMIT MODIFICATION NOTIFICATION FORM 245 90-WTiP-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
lInmobilization Plant."'

This letter transmits Hanford Facility RCRA Permit Modification Notification Form 245 90-
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-3P-MWKO-TPOO1I) 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. Huffmnan,
Division Director, Environmental Compliance Division, (509) 376-0104.

Sincerely,

Shirley J. linger, Manager

ESQLAH Office f River Protection
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cc: See page 2
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Quarter Ending September 30, 24590-WTP-PCN-ENV-05-01 3

2008

Hanford Facility RCRA Permit Modification Notification Form

Part III, Operating Unit 10

Waste Treatment and Immobilization Plant

Index

Page 2 of 3: Hanford Facility RCRA Permit, Part Ill, Operating Unit 10, Waste Treatment and Immobilization Plant
Replace Permit Specification 24590-WTP-3PS-MWKO-TPOOI (Engineeuing Specification for Activated
Carbon Bed Adsorbers) in Appendix 7.7 of the Dangerous Waste Permit.

Submitted by Co-Operator Reviewed by ORP Program Office:

_ _ _ _ _ _ _ _ __ _1/110

D. A. Klein Date S. J. linger Date

24590-SENV-FOOO1 1 Rev 13 (8/21/2007) Ref. 24590-WTP-GPP-SENV-O1O
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Quarter Ending September 30, 24590-WTP-PCN-ENV-05-01 3

2008

Hanford Facility RCRA Permit Modification Notification Form

Description of Modification:
The purpose of this Class 1 modification is to update 24590-WTP-3P-MWKO-TP00I, Engineering Specification for Activated
Carbon Bed Adsotbers.

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

IAppendix 7.7
Replace: I24590WTP-3PS-MWKO-TPOOI, Rev. 0 With: I24590-WTP-3PS-MWK-TOOOI, 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.

" Revised LAW instrumentation requirements for remote mounting of analyzers and transmitters (Section 3.16.2.10).
* Reformatted Section 3.4, Performance.
* Revised Figures I and 2 to clarify instrumentation requirements.
* Changed CO and COx analyzers from suppliers scope to buyers scope (Section 3.16.2).
" Added Figure 3, Hg Monitor Probe connection detail.
" Added Section 5.5, Coating, to add project coating specification.
" Deleted Section 2.2.7, WAC 296-24, General Safety and Health Standards.
" 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.
" 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.
* Added Section 11, References.
" Added Appendices B and C to clarify testing requirements for carbon media.
* Revised various sections to reflect addition of Appendices D-J.
* Added Appendix D, WTP Specific Tailoring of ASME AG-I-I 997.
" Added Appendix E, WTP Specific Tailoring of ASME 1331 .3-1996.
" Added Appendix F, WTP Specific Tailoring of AISC (ASD).
" Added Appendix G, WTP Specific Tailoring of ASME NQA-1 -1989.
* Added Appendix H, WTP Specific Tailoring of IEEE Std. 384.
* Added Appendix 1, WTP Specific Tailoring of IEEE Std. 323.
" 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-FOOOI 1 Rev 13 (8/21/2007) Ref: 24590-WTP-GPP-SENV-0 10



Page 3 of 3

Quarter Ending September 30, 24590-WVTP-PCN-ENV-05-01 3

2008

WAC 173-303-830 Modification Class: Class 1 Class 11 Class 2 Class 3
Please mark the Modification Class: X
Enter Relevant WAC 173-303-830, Appendix I Modification citation number~ A.1
Enter wording of WAC 173-303-830, Appendix I Modification citation:
A.I. Administrative and informnational changes.

Modification Approved: F- Yes F No (state reason for denial) Reviewed by Ecology:

Reason for denial:

B. Becker-Khalsel Date

Class I modifications requiring prior Agency approval.
2 If the proposed modification does not match any modification listed in WAC 173-303-830 Appendix 1, 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'1, if applicable.

24590-SENV-FOOOl 11 Rev 13 (8/21/2007) Ref: 24590-WTP-GPP-SENV-0 10
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2459-wTP-3Ps-MWICo-T0002., Rev 003
Acthratt Carbon. SW Adsorbers

Revision Reason for Revision

0 Issued for Purchase of HLIW ads iorbers. LAW adsorbers are on hold pending approval of ABAR
_______24590-WI?-StB-ENS-03-l26I Rev 0.

I Issued for Purchase based on DTD- numbe 24590-LA W-DTD-ENS-04-002, 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.

2 Incorporated SCN number 245,90-WTP-3PN-MWKO-00001 and SDDRs 24590-WTP-SDDR-
PROC-04-O1O2, 24590-WTP1.DDR-PROC-04-0 1040, 24590 -wrP-SDDR-PROC-05-00392,

* 24590-WTP-SDDR-P ROC-05L0O602, 24590-WI'P-SDDR-PROC-05-00652, 24590-WrP-SDDR-
PROC-05-00701, and 24590-WIP-SDDR-M-05-000l8. Revised LAW instrumentation

* requirements for remote. mounfeig of analyzersand transmitters. Revised Figures I and 2 to claif
insruenaton requirements. Added appendix B and C. to clariytesting reqirements for carbon

media.'LAW adsorbe r ITSeqipment for carbon bed fire mitigation is still on hold. This includes:
-. Isolation valves, high temperature. switch and interlockc, and COxc monitors. and interlocks.

3 aIcorporated. SON 24590-WTP-3PN-MWKO00002 and Da21l'WTCDIU063S,
Z4~C-WT DR. ~I0-0~ md 24590-WTP-SDDR-MS-07-M05 1. Revised Appendix Band

C testing requirenments. Added WTP specific tailoring of codes (appendix. 1-J). Updated HLW ITS
List Updated Environental kequirements based on EQ Room Data Sheet. Canged CO and

* C~ anlyzrs romsupplicesscp to buyex'. -Added Hg monitor Probe connection detail (Fig.

3).

245"904BF000 Rev 10.(12/15/M05) Ref. 2590-WTP-3DP-GO4B-4W9
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24590-WP-3P-f4WK-TOOOI, Rev 3
ActlvWAh Carbon Bed Adorbers

1 scope
1.1 Project Description and Location

The Hanford Tank Waste Treatment and' nobilization Plant (WTP) is a complex of Wast treatment
facilities where the US. Department of Energy -(DOE) H:anford Site tank waste will be pretreated and
imimobilized into stable glass form via vitrification. The WTP Contractor will design, build, -and startup
the WTP pretreatmenit and vitrification facilities for the'DOE Office of River Protection, (ORP). The
waste tratment facilites will pretreat and imobilize flie low activity Wast (LAW) aind high level waste
(HLW> currently stored in underground storage tanks at the Hanford Site.

The Hanford* Site occupies an area of about 560 squarw miles and is located along 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 counties. of Benton, Franlin, and Grant surround the Hanford Site.

1.2 Equipment, material, and Services Required

This specification provides the requirements for the design, analysis, fabrication, project management,
quality assurance, inspetin tes .ting, qulfiation, and labeling of the Activated Carbon Bed Adsorbers,
associated filters, gaskets, insulation, piping. fasteners, Whims, and Special 1ools for use mn the High Level
Waste .(HLW) and Low Activity Waste (LAW): facilits This specification. also provides the
requirements for the conception, demonstration, design, fabricaition, quality assurance, inspection, testing
qualification, .and supply of activated carbon, testing. eppent testing apparatus, testing Materials,
manuals, instructions, and procedures.

The scope of work for the Seller includes all work specifically defined. in this speification. Work shall
include, but is not, limited to, the following:

1.2.1 Provide fully detailed designs, drawings, supporting calculationa, supporting -analysis,
supporting, models, procedres, and. all labor, materials, flistenris, tooling.equipment,
apparatus, instrumentation, shop &drwngs, and services -necesaz 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.

1L2.2 Provide Buryer with a breakdown (by paragraph) 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, fabication, quality assurance, inspection, -testing,
qualification, labeling, packaging handling and shipment for review prior to beginning
detailed design:

*ASME& AGY-1-1997, including WhP specific tailoring
*ASME AG-la-2000
*ASME N509-1989
*ASME B&PVC, Section* VIII Div I

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 isection shall be listed.

pae 1
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24590-WTP-ZPS-14WKC0T0001, Rev 3
Acdi.aW Cabon -Bad Adscibers

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

*Code calculations
*seismic calculations
*Support calculations (Include resultant reactions at support locations)
*Calculations msociated with lifing and erection of the vessel
*Nozzle loads and movements per thermal and seismic calculati ons.
*Thermal and discontinuity stresses as applicable
*Fatigue analysis as applicable for pressur vessels in fatigue services

1.2.4 Provide a three-dimensional (3-D) computational fluid dynamics (CFD) model and analysis Of
the Activated Carbon Bed Adsorbers. CFD model and analysis shall include necesay Buyer
supplied Inlet piping to miodel the veloity'profie of the offgas air stream entering the

1.5 Provide thermal. calculations for the Activated Carbon Bed Adsorber units and support flames
in accodance 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,
mineral wosetc.) to meet thermal requirements of this specification.

1.2.6 Provide an analysis of the Activated Carbon Bed Adsorbcr deig to determine expected

adsorber chiangeout frequency.

1.2.7' Delete.

1.2.8 provide connecting piigand actuated on/off control valves to configure two (2) Activated"
Carbon Bed Adsorber units in a single offgas streamn to be operated in. eith series or parallel
with the'ability to isolate one unit for maintnace and. still operate. Activated Carbon Bed
Adsorber units shall be configured for automatic (remote) operation from Buyer's itegate
control network.

1.2.9. provide interal water deluge fire suppression system to allow flooding of the Activated
carbon Beds. Fire detection shall include a. combination of carbon monoxide (COCOx)
monitors, temperature monitors,: and isolation valves. CO/COx monitors. shall be interlocked
to isolation valves. Proess water for carbon bed flooding is a backup to bed isolation..
provide lfigh liquid level interlocks operated from radar level indicators..

1.2.1-0 Provide fire detection and suppression system acceptance tests.

1.2.11. Provide control logic and i/0 mapping. for automatic configuration and fire suppression
system.

1.2.12 .In additiont to the field testing requirments set forth in ASME AG-i, 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:

0 Visual Inspection
e Structural Capability Test
* System-Bypas Test

Page 2
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2459O-WTP-PS-1WK-TOOD1, Rev 3
Activatad Carbon BDW Adeorbars

9 Mechanical Test
& Differential Pressure Test
9 Airflow Distribution Test
* Electrical Air Heater Performance Test (per design)

1.2.13 Provide challenge gas and challenge gas injection and sampling ports/manifolds.

1.2.14 Provide detailed bag-in/bag-out procedure for removal and replacemient of adsorbent and any

1.2.15 Provide all personnel, equipment apparatus, labor, personal protection equipment (PPEJ
materials, glovebags, bags, HEPA filters, etc. to. -simulate field conditions,' demonstrate, and
videotape the bag-in/bog-out procedure, using fMly assembled Activated Carbon Bed Adsorber
equipment in shop.

1.2.16 Provide material certified test reports, welding procedures, insulation installation procedures.
testing procedures, testing results, quality assurance procedures, quality assurance inspection
results, and all other procedures and documentation required per this specification.

1.217 Provide transportation, storage, and installation instructions. for the -Activated Cabon Bed
Adsotber units per the Seller's recommendations and the requirements of this specification.

1.2.18 Package and prepar the Activated Carbon Bed Adsorber units for shipment to the WTP site.
Packaging shall be sufficient to alowoutdoor storage for aperiod ofup 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 specification.

1.2.19 Provide all equipment, instuentation, labor, and materials to perform a shop lifting tst,
demonstrating. that the lifting lugs or atchment points. are adequate to support the Activated
Carbon Bed Adsorber units without distortin. Liftng lugs or attachment points shall b
placed such that the equipment. remains. essentially level 'during -the lift, without tilting or
swayig. Seller shall provide shop test report on lifting points provided on the Activated
Carbon-Bed Adsorber equipment.

1.2.20 Provide Material SafL-ty Data Sheets (MSDSs) for -loaded Activated Carbon Bed Adsorber and
all other materials used in the construction of the Activated Carbon Bed Adsorber units.

1.2.21 Provide operation and maintenance manuals, with sequence of operations, and recomamended
spare parts list.

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

.1.2.23 Provide design for structural attachment to the Buyer's pr ovided embeds.

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

PAN. 3
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13 Work by Others

Any item not specifically listed as being supplied by the Buyer shall be provided by the Seller. The
Buyer sha supply the following:

1.3.1 Shipping to jobsite.

1.3.2 Unloading and storage of all materials and equipment at jobuite.

1.3.3 Activated Catbon Bed Adsorber installation labor at jobsite.

1.3.4 Foundation, esibeds, and anchor bolts.

1.3.5 Electric. power Supply.

1.3.6 External wiring.

1.3.7 External connection to-Buyer's instrumentation and controls.

.1.3.8 Control. system

1.3.9 -Piping external to the Activated Carbon Bed Adso rber unit package.

1..0 Presure drop indicators for pressure: drop piping connections.

1.3.11 Installation of insulation.

1.3.12 Inistrument racks.

1.4. Acronyms,

AGS American Glovebox Society

AISC American Institutof Steel Construction

ASE) Adjustable Speed Drive

ASMIE 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 Department of Energy

Page 4
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ESF Engineered Safety Feature

ERDA Energy Research and Development Administration

FMEA Failure Mode and Effect Analysis

HEPA High Efficiency Particulate Air

HCI Hydrogen Chloride

HLW High Level Wast

HF Hydrogen. Fluoride

HVAC Heating, Ventiation, and Air-Conditioning

HOP High~evei Waste Secondary Offgas Treatment System

*FFB Foundation Field Bus

1CN Integratted Control Network

IEEE Institute of Electrical and Electronics Engineers

ISA insruent Service Air

ITS important to Safety

LAW Low Activity Waste

*LVP LOW Activity Waste Secondary -Offgas System

MR Material Requisition

MDS Mechanical Data Sheet

MSDS Material Safety Data Sheet

*NDE- Nondestructive Evaluation/Examination

*NRTL Nationally Recognized Testing Laboratory.

ORP Office of River Protection

OSHA Occupational* Safety and Health Administration

P&ID Piping and Instrumentation Dian=a

PM Positive Material. Identification

PPE Personal Protection Equipment

ppm Parts per million

psf pounds. per square foot (lb/fl2)

PSV Pressure Safety Valve

QA Quality, Assurance

QAP Quality Assurance Program

QL Quality Level

SC Seismic Category

:scfm Standard* Cubic Feet per Minute
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SDDR Supplier Deviation Disposition Request.

SS Stainless Steel

IBD To, Be Determined

UL. Underwriters Laboratories, Inc.

VSL Vitreous State Laboratory of The Catholic University of America

WAC Washington Administrative Code

WTP Hanford Tank Waste Treatment and Immobilization. Plant

1.5 Definitions

Activated Carbon Red 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 framne for Carbon Bed Adnorbers 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) year exp~erience-

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

Adsorber: A 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 Buyer's designee(s), who shall wites , nit oprtos tt
seller and sub-seller sites and perform onsite inspections and surveillance.

Bypam, 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 plenumns, 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 is9 recommended by the
Activated Carbon Bed Adsorber manufacturer. Challenge gas shall be an environmentally
safe nan-ozone. depleting substance, if possible.

Engineered Safety Featur (ES): 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 temoporary barrier t o contain or prevent fth sprad of contamination generally
during system maintenance or poduction. 'The are or component is surrounded by the
portable -glovebox boundary material, usually a f lexible plasti film personnel perform work
inside the glovebog through glovesleeves and jioves while remaining outid the cot1ainment
area. Other access ports ane provided to allow for equipment and service penetraios as
necessary. Additional openings can be provided through the use of zippers, velcro closures,
and bag-out ports.

HEPA Filter: A high efficiency partiulat air kilter having a fibrous medium with a partcle
removal -efficincy of at lea 99.97 % when tested with essentially monodispersed 0.3 Pin test
aerosol particles.

Montng Frame: A structure against which adsorb=r May be snugly mounted and. supported
in a position *Wtpermits the passage oair or Sa and prvvides a surface. to hold the sealing
gasket thereby avoiding a potentia bypass or leakage path for the non-filtered air or gas.

Paragraph: When a paragraph of.thi specification, referenced documents, referenced codes,
or referenced standairds is referenced in this specification, the paragraph referenced tmd all

subpragaphsandsubs~paagrphsof 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). Qualityrequirements
are specifically defined on t associated. mechanical datsheets (MDSs) and supplier quality
assurane programi QAPy requirements data sheets.

Seismic Category: Specific reqoaimrenets for each seismnic category are defned in reference
documents listed in section 2,4 of tis specification.

Special Tools: Any tooling required to perform maintenanc on the Activated Carbon Bed
Adeorber unit or for Activatd Carbon Bed Adsorber and dischage filter removal and
replacement Includes tools that must be'specially designed and fabricated: and tools that are.
readily available. in the commercial market

1.6 Safety/Qualit Clasfications

1.6.1 Activated Carbon Bed Adsorber wnits for HBLW -shall meet the quality level requirements. of Q
as shown on the associated MDSs and supplier qualityar ance program reqiements dat
sheet seismic category shall be. SC-il as shown on the associaed. MDSs and defined in
reference documents listed in section 2.4 of this specification.

1.6.2 Activated Carbon Bed Adsoer units for. LAW shall meet the quality level requirements of Q
as shown on the associated MDSs and supplier quality assuranc program requirements data
sheet Seismic category shall. be sc-rn as shown on the associated MDSa mnd defined in
reference documents listed in section 2.4 of this specification.
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2 'Applicable Documents

2.1 Gyenera

2.1.1 Work shl be done in -accordance with the referenced codes, standards, and documents listed

below, which are an integral part of this specification.

2.1. When specific chapters, sections, parts, or paragraph are litd following a code, industry.
standard, or reference- document,. only those chapters, sections, part,.or paragraphs ofah
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. If a date or revision is not identified, the latest issue, including addenda, at
the time of quotation, shall apply. The effective dates and revsions listed in section 2 shall
apply to subseut reeences. to the codes and, standards within this specificatonl. When
more tha one code, standador referenced documentovers the same topic, the reuiemntsa
for all must be met with the most s"rngnt governing. The ume of any other edition, revision,

or issue requires buyer'& approval.

2.1.3 Unless specified otherwise, requirements apply to both HLW and'LAW design, fabrication,

testing, storage, and handling.

2.2 Codes

2.2.1 ASM AG-1-1997, Code on- Nuclear Air and Gas Treatment, Sections AA, FE, EF, and TA.
See Appendix D fbrVMT specific tailoring.

2.2.2 ASME AG-la-2000, Addenda to ASME AG-1-1997 Code on Nuclear Air and Gas Treatment

Section HA.

2.2.3 ASMIE B31.3-1996,.Process Piping. See Appendix E for Wl'P specific tailoring.,

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

2.2.5 DOE-RL-92-36, Hanford Site- Hoisting and Rigging Manual.

2.2.6 AWS D1.6, Structural Welding Code-Stainless Steel.

2.2.7 Delete.

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

2.2.9. 29 CFR 1910, Occupational Safety and Health Standards, (OSHA).-
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*2.3.1 AGiS-G~l- 01998,-Guideline for G.loveboxes, Second E~dition.

2.3.2 ASME N509-1989, Nuclear Power Plant Air-Cleaning Units and Components, Sections 1, 2,
3, 4. - (Paragraphs 4.3, 4.4, 4.6.1 throuigh 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), g-- (Paragraph 8.2), 9, Appendix C, and Appendix D-

2.3.3 ASM N510-1989, (Rev.1995), Testing of Nuclear Air Treatment Systems , Sections 1
I . .through 8, 11, 13, 14, 15, and appendices.

.2.3.4 AShe NQA-1-1999, Quality Assurance Program Requirements for Nuclear Facilities. See

Appendix G for WTP specific tailoring.

2.3.5 ASME Y14. 100, Engineering Drawing Practices.

2.3.6 ASTM E84, Standard Test Methiod -for Surface Burning Characteristics of Building Materials.

2.3.7 ASTM F593, Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs.

2.3.8 ASTM F594, Standard Specification for Stainless Steel Nuts.

2J3.9 ERDA 76-21, Nuclear Air. Cleaning Handbook, Chapter 1 (All),'Chapter 2 <P~aragraphs 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 9 (Paragraph 9.4. 1).

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

2.3.1 PIP. INIH1000, Hot Insulation Installation, Details.

2.3.12 RR-C-271D, Federal Specification for chains and attachments, welded and weidless.

2.3.13 NEMA 4, Enclosures for Electrical Equipment.

2.3.14 IEEE Std. 384, Standard Criteria, for Independence of Class 1E Equiment and Ciscuits. See
Appendix H for WTP specific taloring.

2.3.15 IEEE Std. 323, Standard for Qualifying Class lE Equipment for N4uclear Power Generating

Stations. See Appendix I for WI?- specific-tailoring.

2.3.16 IEEE Std. 144, Rcommended Practice for Seismic Qwalficatio of Class lE Equipment for

Nuclear Power Generating Stations. See Appendix J for WI'P specific tailoring.

2.4 Reference Documenta/DrXwings

2.4.1 24590-WTP-3P-GOOO-TOOO1, Genera! Specification for Supplier Qu ality Assurance

Program Requirements
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2.4.2 24590-WTP-3 PS-GOOO-TOOOZ, Engineering Specification for Positive Material Identification

(PM) for Shop Fabrication

2.4.3 24590-WTP-3PS-GOOO-T0003, Engineering Specifi cation for Packaging. Handing and

Storage Requirements

2.4.4 24590-WTP-3PS-NWPO-TOOO1, Engineering Specification for -General Welding and NADE

Requirements for Supplier Fabri cated Piping

*2.4.5 24590-WTP-3PS-MVB2-TOOOI, Engineering Specification for Welding of Pressure Vessels,

Heat Exchangers and Boilers

2.4.6 24590-WTP-3Ps-JQo7-Tooo1, Engineering, Specification for Instnonentationt for Package

* . systems

2.4.7 24590-WTP-3PS-SSOO-TOO, Engineering Specification for Welding of Carbon Structural
Steel

* 2.4.8 24590-WTP-3PS-SSOO-T0002, Engineering Specification for Welding of Structural Stainless.

Steel and Welding of Structural Carbon Steel *to Structural Stainless Steel

2.4.9 24590-WTP-3PS-FBO-TO01-, Engineering Specification for Structural Design Loads for
Seismic Category M1 and IV Equipment and Tanks

2.4.10 24590-WTP-3PS-NNOO-TOOOI, Engineering Specification for Thermal Insulation for

Mechanical Systemis

2.4.11 24590WTP-3PS-JA3-TOOO1, Engineering Specifcation for Gas Analyzer

2.4.12 24590-WTP-3PB-POOO-TSI IV, Piping Material Class(ication, Pipe Clas S1JVY

2.4.13 24590-WTP-3PB-P000-TS I1N, Piping Material Classification, Pipe Class SU N

2.4.14 24590-WTP-3PS-PVO-T-ooO1, Engineering Spectfication for Technical Supply Conditions
for Valves

2.4.15: 24590-WTP-3PS-JV 15-TOO01, Engineering Specification for Actuators for On/Off Valves

2.4.16 24590-WTP-3PS-EKPO-TOOO1, Engineering Specification for Electical Requirements for
Packaged Equipment

.2.4.17 24590-WTP-3PS-MtJMI-T0002, Engineering Specification for Low Voltage. Induction Motors

2.4.18 24590-WTP-3PS-PS02-TOO01, Engineering Speciflcation for Shop Fabrication of Piping

2.4.19 24590-WTP-3PS-MVOO-TOODI, Engineering Specification for Pressure Vessel Design and

Fabrication

2.4.20 24590-WTP- 3PS-JQ06-T0005, Environmental Qualification of Control and* Electrical

Systems and Components
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2.4.2 24590WTP-1-50-000,. Controls and Instrumentation Radar Installation Wv ud

Spool Joining Details.

2.4.22 24590 -MV- -M59T-000 16002. Vessel Connections Standarrd Details Sheet 2 of 3

2.4.23 24590-WTP-3PS-AFPS-TO0O1, Engineering Specification for S/iop Applied Special
Protective Coatings for Steel Items and Equipment

2.4.24 24590-WTP-3PS-GOOO-T0015, Engineering Specification for Environental Qualification of
Mechanical Equpment

2.4.25 24590-WTP-3PS-GOOO-TOO14, Engfheering Specification for Supplier Desi gn Analyses

2Z4.26 24590-HRLW-M6-HOP-0001 1, P&ID -HLWMelter Qf7kas System Melter I Secondary Offgas
Treatment Sh~eet 3 of 3.

2.4.27 24590-HLW-M6-HOP-2001 1, P&D -HLWMelter Gffgas System Melter 2 Secondary Offgas
I. Treatment Sheet 3 of3.

2.4.28 24590-LAW-M6-LVP-0Q004, P&ID - LA W Melters Secondary Offgo2 Vessel Vent Process
System Mercury Mttgation Equipment

3 Design Requirements
3.1 General Requiremnents

3.1.1 The Activated Carbon Bed Adsorbers. and support frame shall, be designed, per this
specificaton, the applicable documents liste in section 29of this specificaton, and the MDSs
in section 2 of the- purchasing documents.

3.1.2 - The detailed design of the Activated Carbon Bed Adsorbers shl be performed by personnel
who have past experience in the design, farication. and testing of Activated Cuarbn Bed-
Adaorber banks cc HEPA MWte banks to meet the requirements set forth. in ASME AG-i,
ASME AG-la, and NQA-l. -Qaltiaton for personnel conducting the detailed design of the
Activated CarbonBed Adsorber shall be provided to the Buyer for review.

3.1.3 All cakulations,.modeling, analyses, drawings. and documentation shall be performed and/or
completed using U.S. customary units.

3.1.4 The design of the -Activated Carbona Bed Adsorber pressur boundary shall be per the
requirements. of ASME Boiler and Presur Vessel. Code, Section VIII Div.). (Code stamp is

* . not required) Design pressure used shall be as specified on the ?ADSs. Design temperature
salbe determined by Seller basd on thermal analysis specified in setio 3.13.5 for

conditions. ggerated during a carbon bed fire.

3.1.5 The -design of- the Activated Carbon Bed Adsorbers shall be.per Seller and. shall meet the
performnerqieet of this specification, appendices, and MDSs in. section 2 of the

* . purchasing documnents.
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3.1.6 Each Activated Carbon Bed Adsorber shal be equipped with a fire suppression system. Fire
detection shall include a combination of CO monitors and carbon bed temperature monitors
for fire detectidon. Refer to Figure 1 and 2 for additional information related to CO/COx
monitors and temnperature monitors Specific to each HLW and LAW Activated Carbon Bed
Adsorber. <For IHLW, each fire detection. system shall allow the isolation-of mne carbon- bed

upon detection of a fre, such that one Activated Carbon Bed Adsorber will not affect the fire
detection capability. in. the other unit) Refer to Figure 1 for HI.W CO monitor and isoltion
valve Ognfigurn n requiremen. (For LAW, cox monitors shall be located on the inlet and
outlet of the Activatd Carbon Bed- Adnorber unit) LAW Activated Carbon Bed Adsorber
shllonily be isolated with pneumatic valves on the inet as shown in Figure2..

.3.1.7 The Activated Carbon' Bed Adsorbers sha be designed for carbon bed isolationi as the

primary mean of fire suppression. -Seller. shall also design a water flood firespreio
system in. accordance. with applicable requirements of ASME AG-I,' subarticle FE-4620, and
MM~ in section 2 of the purchasing -documents. Seller shall accountw for increased pressure
inside the cabon bed vessel caused by activation of the fire supression system and flooding

of the carbon bed -with water. (i.e. *PSV valves with vent lines routed to offglas Piping
downstem of isolation.) Seller shal 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 (iLe;

piping manifold, isulation, valves, and maintenance platforms) shall be designed to fit within
the space envelope specified on the MDSs in section 2 of the purchasing documents.

3.1.9 Piping including. supports shall be designed per the requirements of ASME B31.3 (Process

Piping). Flanges used for connection to Buyer's piping shall be celas 150 and meet the

requirements of ASME B313.

3.1.10 The CFD model and analysis, thermal analsis, Activated Carbon Bed Adsorber analysis, and
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 i

3. 1.11 Each Activated Carbon Bed Adsorber Bed unit shall include all items listed or implied

including, but not limited to,. the following:

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

*Fire suppression system, inlet an4 drain piping, shall be -piped to equipment edge
with flange.

*Activated CroBeAdreswith pneumatic loading and gravity unloadinig of

activated carbon.
.Platform with grating and guardirails

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
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carbon bed isolation valves, the Seller shall supply nmng vanes/diffusers to adequatly mix
test Sain accordance with applicable co&e require==nt Refer to Figures I and 2 for

addtina carficti o tstport loain.n.el~ hl okclosely wihthe Buyer t
determine. best locations for testing and .sampling piping, connections, Ports, and manifolds.

3.1.13- The Activated Carbon Bed Aduorbers shall be designed for. use with a bag-in/bag-out
procedure to be developed by the Seller to facilitate adsorber removal and replament.
operations. The Seller shall work closely with the Buyer on developing the bag-is/bag-out
procedure.

3.1.14 the Activated Carbon. Bed Adeorber shall be designed to attach insulation to the wetror of
the pressure boundary. The design shall ensure the insui~on is installed per the requirements
of Buyer Specificaton 24590WJP-3PS-NOO-TOOO1, Thermal Insulation for Mechanica
Systems and section 4.3 of this specification.

3.1.15. Containment of meliter offgas is an ITS function Of the activated carbon. bed adsorber units for
both HLW and. LAW. Design of the pressure boundary and support franie shall ewsue.
containment of melter offgas during nominal, maximum, and design condition. Pressure
boundary must also be maintained during and post SC-il evet. Refer to Tables 1 and 2.
included in this specification for a .deuiled breakdown of ITS and Non-ITS
equipment/coniponents.

3.2 Basic Function

3.2.1 General

3.2.1.1 Each offgas stream consists of two (2) Activated Carbon Bed Msorbers 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 Adiorbers will
operate in a lead/lag series amngement.

3.2.1.2 The Activated Carbon Bed Adsorber units are. located downstream of HEPA filter banks
operating with a mini mum-particulate removal efficiency of"990ha.

3.2.1.3 -Each Activated Carbon Bed Adsorber unit shal consist of a vessel, connecting Piping, air
actuated on/off control valves, adscrber beds), insulation, water fire suppression system
anci a discharge filter.

3.2.2 IHLW Activated Carbon led Adsorber

3.2.2.1 HLW Activated Carbon Bed Adsorbers Wall be used to remove mercury (Hg) from the

HLW melter secondary offgas HOP system.

3.2Z2.2 Each. Activated- Carbon Bed Adsorber vessel shall be designed with a Seller specified.
activated carbon media and number of beds to meet perfomiance criteria specifid in

section 3.4 of this spec .ification and the MDSs in section 2 of the purchasing documents.
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3.2.3 LAW Activated Carbon Bed Adsorber

3.2.3.1 LAW Activated:Carbon Bed Adsorber shall be used to remove mercury -(Hg), iodine* (12).
HCl, anid HF from the LAW melter secondary offgas LVP system.

3.2.3.2 Each Activated Carbon Bed Adsorber vesse 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 MPSs in sction 2 of the purchasing documents. 'Me Seller may
supply, separate or mixed beds for acid gas removal.

3.3 Opt0oal Eletric Preheater

3.3.1 If determined necessary by Seller, to prevent condensate from forming in the activated carbon
media during startup or aft replacementt, the- Seller salpoos an electric preheater.

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

3.3.3 Tie preheater shall be mounted on a 4 ft by4 ft skid frame 'that must be located within the
space envelope specified in the MDSs in section 2 of the purchasing documents.

3.3.4 Seller shal submit proposed conrtrol system and instrumentation for the preheater in.
accordance with Buyer- specification 24590-WTP-3PS-JQ7-TOO0l Instmwtntation for
Package Systems, and with, the requirements of this specification.

3A4 Per-formiance

3A.1 General

3.4.1.1 The Activated Carbon Bed Adiorber units shall be. designed- for a mininum service life of
4o years. where specific components canot meet the specified service requirement they
shall be identified, -and a mechanism for their replacement and/or mainteniance shal be
incorporated into the -design. Reffer to section 10.1.12 of this speification -for additional
component design reliability requirements.

34.1.2 Thne. Activated Carbon -Bed Adsorbers shall. -be designed for a minimum adsorbent life
expectancy as required by the MDSs when operating 8,760 hours per year.

3.4.1.3 As applicabile -to design, the root mean square of the velocities in ataverse shall be within±
20 %_ of the average velocity across the frntf face of the Activated Carbon Beds. If
required, ports shall be provided om one fot nterVals to confirm velocity distribution.

3.4.1.4 Inistrumnentation, valves, and related appurtenances shall meet the performance requirements
of Buyer specification 24590-WTP-3PS-JQO7-TODOl, Inst rument afion for Package
Systems.

3.4.1.5 Actuators for On/Off valves shall meet the performance requirements of Buyer spcfction
24590-WTP-3PS-Vl5-TOO~l, Actuators for OnfQWVatvws.
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3A.2 HLW

3.4.2.1 Refer to MD.Ss in Section 2 of the Purchasing documents for specified mercury
decontamnination fators (DF)/removal. efficiencies and carbon media design life
requirements.

3.4.2.2 Carbon media performance shall be affirmed by warranty testing specified in Appendix B
of-this specification.

3A.3 LAW

3.4.3.1 Refer -to MDS in Section 2 of the purchasing documents for specified mercury, iodine, HCI,
and* HF decontamination facetors (DMshremoval efficiencies and carbon media-design iffe

3.4.3.2 Carbon media performance shall be affirmed by warranty testing specified in Appendix B
of this specification.

3.5 Design Conditions

M5.1 The Activated Carbon Bed Adsorber units shall be designed to meet -design conditions
specified in-the MDSs in Section 2 of-the purchasing documents.

352 The Activated Carbon Bed Adsorber units. shall be considered rion-ESF as defined in ASME
AG-i, Article AA-1000.

3.5.3 The Activated Carbon Bed Adsorber units shal be desiged to ineet Level C service limits as
defined in ASME. AG-i, Pargraph AA4214.

-3h6 Environmenttal Conditions

3.6.1 The HLW.Activated -Carbon Bed Adsorber units will be installe indoors in. an area
maintained between 59 OF and 83 OF dry-bulb tempeature duning normal operation. The
LAW Activated Carbon Bed Adsorber unit will be installed indoors in an area maintained
between. 59- OF and 95 OF dry-bulb temperature, during normal operation. HLW and LAW
Nominalradiatin exposureis .10mRadlhr. See Equipment Environmental Qualflcatioii data,
located in the. MSs fo aditinlwon envionental conditions.

*3.6.2 'Prior to installton, the Activated Carbon Bed Adsorber units may be stored outdoors at
ambient temuperatur extremies ranging from (-)35 OF dry-bulb to 118 1F 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

envionmnta qulifcatons, in. accordance with engineering specification 24590-WTP-3PS-
JQO6-T0005, Engineering Specificaton for Enviromnantal; Qualificaion .of Control and
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Electrical Systems and Components, for a harsh environment See'Table 1 and 2 for list of

ITS components.

3.6.4 Control and electrical equipment shall be exposed to a maximum room temperature of)161 OF

for LAW and 153 -F for. HLW. See Equipment Environmental Qualification data, located in
the MDSs, for additional room, environmental conditions.

3.6.5 Mechanical equipment/components required to meet ITS functions of c ontainmeant of molter
offgas, bed isolation for fire suppression and prevention of flooding of secondary offgas
system on itoution cf liquids (LAW only) shall be desiped and fabricated to, meet

environmental qualifications in accordance with engineering specification 24590-WrP-3PS-
GOOO-T0015, Engineering Spcification for 'Environmental Qual~fi cation of Mechanical
Equipment, for a hash environment See Table I and 2 for ligt of UTS components.

3.7 Mechanical eqirexnents

3.7.1 General

3.7.1.1 Sample ports shall be provided downstream of each bed for monitoringHCI and HF.

3.7.1.2 Each carbon bed shall be equipped with three (3) vertical and three (3) horizontal Ports to
obtainphysical samples at three locations wvithin the bed. The. Seller shiall provide special
tools to physically retieve samples. Seller may also propose the use of cylindrical media
samples located external to the housing.

3.7.1.3 Valves and actuators shall meet the requirements of Buyer specification 2459O-WT?-3PS-
PVOO-TOOOI, Technical Supply Conditions for Valves , and 24590-WT-P-3P-JV15-TOOOl,
Actuators for On/Off Valves. -Valve type, fail positionj 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 inforfmation.

3.7.2 Loadings

3.7.2.1 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 alwmrative loading system using an
integral jib crane to lift carbon media super sacks for bulk loading.

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

determined -necessary by Seller, vibration equipment shall be desiged and supppied for.
loading of the carbon media into the Activated Carbon Bed Adsorbers.

3.7.2.3 The loading equipment shall be transferable to other ActivatedCarbon Bed Adsodbe units
within that facility. Rate of loading shall be specified by the Seller to minimize possible
damag or degradation of the Activated CarbonMedia.
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3.7.2.4 Transferable loading aqupmnt may be located in maintenance aisle ways as shown in the
MDSs insection 2 of the purchasing documents. Location shall be .specified by the Seller.
Seller shall work closely with the.Buyer with respect to equipment size.

A3.7.3 Unloading System

3.7.3.1 Spent carbon med& shalibe gravity unloaded directyi* 55 gal drums for disposal. Seller
shall. allow for clearance of the 55 gal drum and. bag-ki/a-ou operations- in.accordance
with applicable code requiremts. If required to meet the space envelope specified in. the
MDSs, the Seller may propose the uean unloading-system to elevate thecabnedait
a 55-gal drum. Buyer prefers to use- loading equipment for unloading.

3.7;3.2 Nf determined necessary by Seller, vibration equipment shall -be designed and supplied for
unloading of the carbon media.

3.7133 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.

3.8 Discharge Filter Requirements

3.8.1 The discharge filters for the Activated Carbon Bed Adsober unit shall he rated for at least
300 0F with an efficiency of 991/6at 5 micronsm-nd havesa minimum capacity of two (2) times,
the design. flowrate. Each discharge filter shall also be equipped with a differential pressure
gage to measur pressure drop~ across the filter.

3.9 Lifting Requirements

3.9.1 Lifting hips shall he installed on each Activated Carbon Bed Adiorber unit for balanced lifting
and hadling. Seller shall identify the weight and -center of gravity of each unit and submit a
report for Buyer review.

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

3.9.3 The lifing lugs shall be designed to permit idting of the Activated- Carbon Bed Adsorber units

without distortion or damage to the components or lifing lugs.

3.9.4 Lifting hugs shall be acces sible without -removal of covers and. guurdrails.

3.9.5 The lifting lugs must accept standard lifing. equipment. Chain bMucks or braiding.-shall not be
permitted. If applicable, the lifing lugs shl be designed to accept Crosby shackles or
equivalent meeting. Federal Specification RR-C-271D.

3.9.6 Sampling and testing connections and ports shall not be used for lifing.
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3.9.7 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 sprader bans, structural liftg devices, strongbacks, and yokes.
Rigging devices shall be designed, tested, and tagged in accordance with the applicable
requirements of DOE-RL-92-36.

3.9.8. All liffing points on the Activated Carbon Be dobrunts shall be proof tested in shop.
Test and examination certificates shall be provided to the Buyer for review.

3.10 Loadings

3.10.1 The Activated Carbon Bed Adsorber and support frames shall be self-supportin& capble of
carrying the static loads of components, thermal expansion loads seismic loads, full flood fre
suppresion water loads, and capable of handling the stresses imposed during shipment,
installationl, and operation.

3.10.2 Loads to be considered for the structural design of the Activated Carbon Bed Adsorbers and
support frame s."l 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 meat Level C service limits as described in ASME AG-I, Paragraph AA-4214
and be in accordance with Buyer speification 24590-WTP-3PS-FBOl-TOO0l, Engineering
Specification for Structura Design LoadsT for Seimic Category 11 and IV Equipment and

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

3.10.4 Nozzle design: shall consider seismic, thermal, and combination loads. Loads shll be in
accordance with the requirements of the MDSs in section 2 of the purchasing. documents.1*3.11 Bag-in/Rag-out Procedure Requirements

3.11.1 Seller shall provide a detailed bag-in/bag-out procedure using 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 tosPrcdeshlasuecarbon bed is

isolated and not. in operation -If unloading system is. used, Seller's bag-out procedure shall
include this additional equipment.

3.11.2 Bag-in/bag-out procedure, shall note-the necessary steps needed to saftly bag-out media after a
water deluge (L~e. additional-drying of media vibration, etc.).

3.11.3 Procedure shall include proposed mean of activated carbon adsorbent media delivery (i.e. 40
lbbags, 55 gal drwns, etc.).

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

3.11.5 If aglovebag is required to perform the bag-i bag-out procedure, it salcnomt

AGS-GO0l, 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.

paw.is

24590-004B-F00019 Ittv 3 (029/20M4) Re 2459-WrP-3DP-G04B00049

... ... .



24590 W P4WjkVK-TOOOI, Rev 3
Aedvmetd Cwbovgd Adsoibes

3.11.6 Drwinso bags and glovebag (if glovebag is required) to be used shall be included in the
bag-in/bag-out procedure.: Drarwings 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

3.117 The bag-in/bag-out procedure shall- be written to-ensue that confinement is not broken at any
time.

3.1-1.8 Personnel shall not need, to break the plane of the pressure boundary ordiacharge filber access
openings at any time to performn the bag-in/bag-outprocedure.

3.2 CFh Model and Anaslyuis Requirwemneuu

3.12.1 The 3-D) CFD modeL~ required per section. 1 of this sp ecification, -shall demronstrate the effects
of inteinal structures, and components on offgas flow distribution through the Activated
Carbon Bed Adsorbers.

3.12.2 Thke 3-D CFD model shall include the ibilovin components of the. Activated Carbon Bed
Adiorber iita

Housing including inlet (with transition fittings and necessary inlet piping to model
turbulentf flow entering the unit), outt inlet plenum, outlet plenum discharge
filter, manifolds for testing and sampling, and any required intesnal baffles, mixing
vanes, and/or cross-venting holes.

*Activated carbon bed(s).

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

.Analysis of changes to-the Activated Carbon Bed Adsorber units, to enhance offgas
flow effectiveness.

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

*Analysis of changes to the Activated Carbon Bed Adsorber snits to mnimize the
0 overall dimensions.

3.12.4 The 3-D graphical results from the CFh model shall demonstrate uniform offgas distribution
through the adaorber beds at 75% of the deuign flowrate with ± 10O.% variation in flowrate.

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

3.12.6 The Seller shall provide the docrumented results from the 3-D CFD analysis in report form to
the Buyer. The CFI) report shall provide a complete offgas flow analysis and shall include 3-

:1 D graphical results of the model and any calculations performed. The reports shall at
minimum, include:

& Definition of analysis obective
* Identification of equipment for analysis
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* General description of equiptnent supplemented by drawings and sketches
*Functional requirements perthis specification

* Purpose ofana*Sis
& Definitiol of design criteria and inputs with corresponding sources

*Rasuts of literaure 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
*Description of computer(s) used towconduct analysis
*Description of software/computer programs used for modeling and any

calculations and limitations, justification for choice. of program, and evidence and
description of progra validation method.

9 Assumptions.(indicate those that must be verified as the design proceeds).
0 Analysns conducted with-results
& Summary of analysis results
* Conclusions
e Location. for.Buyer review signatures

All assumiptions shall be planl identified and data present (including their uncertainty) with

precise logic. Actual accomplishments. of the work s"llbe clearly stated.

3.12.7 The final CFD report shall convey information to several disciplines, many of -whomi may be
less familiar with the general subject than lt 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 adequtely explained and defined.

3.13 Therml Requirements

3.13.1 Refer to MDSs in section. 2' of the purchasing documents -for mechanical. design data
petiigto thermal'design informatimn

3.132 Terml anlyss sallinclude the effects of stresse resulting from potential variations in
3.32 Tmeraturesnduesto statpmloeation shtdscrobefian thn

cycligeofte Ac.tivsat, Comlwtosudwsarbon ed fisrre, units tnlshshleermazl
dot le'ofsi directionse perbo thea exasonr onther alroe meholldthre lculaton
shallecons indirecin that thera itanepannorm sh er coced toether wTh caicain

fasteners during normal operation.

3.13.3 Thermal analyses shall. confirm the insulatio nperature 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 VF-at maximum design temperatur, in accodance with
the requirements of Buyer specification 24590-WTP-3PS-NNOO-TOO00l, Thenmal Insulaton
for Mechanical Systems. Thermal calculations shall also confirm heat loss to the room is
within the requirements of the MDSa_ Refer to section 4.3 of this specificattion for addition
insulation requirements.

3.13.4 The thermal analyses shall confirm the thickness and extent of isulationf required 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 directly under, and within thre feet of the skid boundary does not

exceed 100TF.

3.13.5 Selle shall perform a thermal analysis to determine and define the thermal conditions

. generated during a carbon bed fire. This analysis shall define the maximum and design
temperatures for the carbon bed press=r boundary and isolation valves. Seller shall
detemine equilibru design tempeature for a cabon bed fire based oni Seller -specified
CO/COx -analyzer set points and .the carbon bed being isolated. This equilibrium design
temperature. shall be used in ASME Boile and Pressure Vessel Code, Section VII, Div.1
calculation for design of the Activated Carbon Bed Adsorber prssr boundary. If
determined necessary, based on Sellea operating procedures, operators shall have the option Of
activating the water deluge fire suppression system. Seller shall asum aminimum response
time of one hour or any operator actioix Design temperature determined by this thermal
analysis Shall confirm valve selection (valve material, met material, leak tightness, etc.) for
press=r boundary valves and process-isolation valves.

3.14 Activated Carbon Bed Adsorber Design. Analysis Requirements

3.14.1 The Seller shall conduct and submit separate Activated Carbon Bed Adsciber 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 chaugeout frequency for the final Activated Carbon Bed Adsorber design.
seller shall provide. personnel qualifications to the Buyer. for review prior to be gg
adsorber design.

3.14.2 Analysis shall be conducted considering operation of the Activated Carbon'Bed Adsorber
tunits at design conditions outlined in this specifimaton and MDSs.

3.14.3 Analysis shall determine expected adsorbent. cangout frequency based On -thega
composition -and load information specified in the MDSs in Section 2 of the. purchasing
documents.

3.14.4 Assume that the offgas flow through.the Activated- Carbon Bed Adsorbers May vary as much
as ± 10 % from the design flowrate specifiod in the. MDSs. in section 2 of the purchasing

documents.

3.14.5 Seller shall provide the documented results of the Activated 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 3.12.7 for the mninimum requirements of the report.

3.14.6 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
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.
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3.15 Electrical Requireents

3.15.1 Electrical equipment necessary to meet the requirements of this specification and appendices
shall be~ designed, fabricated, and tested in accordance with Buyer specification 24590-WTP-
3PS-EK.PO-TOOO I, Electrical Requirements for Packaged Equipment.

3.152 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.

3.153 'Delete

3.15..4 motors shall operate continuously under running conditions at rated load and meet the
requirements. of Engineering Specification .2A590-WTP-3PS-mUMI-T0002; Law Voltage
Induction Motors.

3.16 I1nstruanentation and Control RequIremeuWs

3116.1 General

3.16.1.1 Istrumentation inclded in the Seller's scope of work shall meet the requirements of Buyer
specification 24590-WTP-3PS-Q07TOOOl, Instrumentaion for Package System. Refer
to Figure I and 2 for general instrumientation layout and additional requirements for both
HLW and LAW respectively. Buyer shall provide .the -appropriate ABB control system
components (i.e. 1/0 modules, power supplies) to the. Seller. for fabrication into the Seller's
control panel. Seller. shall provide non-ABB manufatured equipment (fiber' optic
converters, fiber optic patch cables and plates, terminals, circuit breaker, wiring. etc,.) and
panel fabrication.

Selle shall design, their control -panel to utiliz the ABB control system equipment and
provide a General Arngement drawing. with a Bill of Materials identifying all pas to be
provided by the Buyer. Seller shal provide 1/0 list for-all instruments.

Seller shall provide control narative, logic drawings, and related items* as specified in
24590-WTP-3P5-JQO7-TOOOl, Inswnentatton for Package Syrtems. Buyer shall provide
programming according to Seller's specificationi 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.

3.16.1.2 Analyzers and analyzer systems included. in the Seller's scope of work shall meet the
.requirements of Buyer specification 24590 VW-3PW-AG3-T0001, Gas Analyzers. Refer
to Figre 1 and 2 for general analyzer l Iayout and additional requirements. Seller shall work
closely with the Buyer in establishing the'performance criteria and location of. the Hg

analyzer(s). Enclosuresfor gas analyzers shall be NEMA 4. Analyzer cabinets"al be SC-
Ill -and designed in accordance with. Buyer specification 24590-WTP-3PS-FBOl-TOOOii,
Engineering specification for Structural Design Loads for Seismic Category ElI and IV
Equipment and Twas.
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3.16.2 Aedivate Carbon Bed. Adsorber

3.16.2.1 The following instrumentsishall be included with the HLW Activated Carbon Bed Adsorber
Units asa minuimrefer to section 1.6 of this specification for additionaliQA with
subsequent testing reqluirements for these instruments:

* inlet temperature elements, thermowell, and indicating transmitter on inlet to each
Activated Carbon Bed.

* Inlet CO analyzer sample collection tap and return for Buyer supplied ITS CO
a -~er

*Differential pressre indicating transmitter on each Activated Carbon Bed
Adsorbor veswel.

*Carbon Bed uemperature elements, thermowells, and indicating transmitter. (two
for each guard medi and two for each primary media).

* Radar level indicator for each Activated Carbon Bed Adsorber vessel.
*Diffierential pressure indicating tranitter on each discharge filter.
*Outlet CO analyzer sample collection tap and return for Buyer supplied. ITS CO

analyzer.
*Delete.
*mercury monitor sample tap from each Activated Caflon Bed Adsorber with

common return for Buyer supplied mercury analyzer.. See Figure 3 for Mercury
monitor sample -tap requirements-

3.16.2.2 The following instruments shiall be included with the LAW Activated Carbon Bed Adaorber
units as a nmmum, refer to section 1.6. of this specificattion for additional QA with

-subsequent testing requiremenits for tes instruments:

e Two (2) inlet Cepx aalyer smlemet colecioSld
- Two, (2> inlet tempeatuyre ame coltion ta n returns for Buyer supped

ITS, COx analyzer.
*Differential pressur instrument on each Activated Carbon Bed Msorber vessel

(with ISA purgea on each pressure leg).
*Carbon Bed. temperature elements with, thermowella. and transmitters. (two for

guard media,.two for prinary media).
*Two (2) radar level indicators for each Activated- Carbon Bed Adsorber vessel

(ITS).
*Differetial pressure instrumenit on each discharge filter. (with ISA purges on each

pressure leg).
* One (1) outlet temperature elements.
0 Two (2) outlet COx analyzer sample.collection taps and returns for Buyer supplied

ITS COx analyzer.
*Mercury monitor sample tap from each Activated Carbon Bed Adsorber with

common return for Buyer supplied miercury analyzer. See Figure 3 for Mercury
monitor sample tap requirements.

* HF/HCl monitor sample tap and return tap for Buyer supplied HF/HCl analyzer.

3.1-6.2.3 Deleted.
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3.16.2.4 As listed in 3.16.2.1 and 3.16.2.2, each Activated. Carbon Bad shal have at least four(4
temeraureinstruments- and transmitters. Temperature elements.shllbe provided with

thennowells that meet the inspection and testing requirements per the specifled.Q quality
level and the requirements of Buyer specification. 24590-WTP-3PS-JQ7-TOOOI,
lnstntmentation for Package Systems. Seller shall work closely with the Buyer in

dtriig the location of the temperature instrumkents.

3.16.2.5 As listed in 3. 16.2.1 and 3.16.2.2, each Activated Carbon Bed vessel shall have radar level
indicaWt(s). Radar -level indicators shal be, Olunart-Vega. meeting Appendix. B
requirements of Buyer specification 24590-WTP-3p SJQO7-TOO 1, Jnstrnentation for
package Systems. Seller proposed substitutions shiall be well documented as to the relative
technical advantages and exclude commercial considerations.

3.162.6 Seller shal provide control logic required to operate the Activated. Carbon Bed Adesrber
units including the fire suppression system in accordance with the Performance
requirements of this specification and MDSs.

3.16.2.7 The Activated Caiixui 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

tbe equiemets o B~yer specification 24590-_WTP3PS-JQ7-TOOO1, Instrument ation o

Package SysteMS. -Design drawings shl -show the location of instrumentation -tie-in point
Insrumntaionspecified 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-WTP3PS-JQ7-TOOO1, Instumentation for Package Systems, and the
requirements. of EEEE SWd 384.

3.16.2.9 The following instrumentation for LAW and HLW are specified ITS and shall have isolated
hardwires; to, Buyer's programmable protection system (PP2J) in accordance with. t
requirements .of section -3.4.4 of Buyer specification 24590-WTP-3PS-JQ7-TOOOI,
Instrwnent ation for Package Slems for HlS instrumenstation, and the requirements of IEEE
Std. 384.

.Inlet temperature elements for LAW Activated Carbon Bed Adsorbers
*Radar level indicators for LAW Activated Carbon Bed Adsorber
*Control and. electrca components related to HLW and LAW Activated Carbon

Bed Adsorber pneumaitic isolation valves. (Instrumient air supply salhave 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

L control panel. All isolation valves are fail closed, refer to Figures I and 2 for
additional infomation.)

*Buyer supplied- inet and outlet Co. analyzers. for HLW. Buyer supplied inet and
outlet COX analzers for LAW.

I: ~~3.16.2.9 The following isrmntonshall meet the requirements of Buyer specification 24590-
WTP-3PS-JQO6-T0005, Environmental Qualification of Control ad Electrical Systems and
Components.

W net temperature elements for LAW Activatd Carbon Bed kdsorbers
*Radar level indicators for LAW Activated Carbon Bed Adsorbers
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*control and electrical components related to HLW and. LAW Activated Carbon
Bed Adsorber pneumatic isolation valves

3.16.2.10 LAW instrumentation shall be remote mounted in adjacent rooms. Seller shall design for
remote mounting of the control system and related instrumentation. Instrumentation not
mouned in Seller's control panel shall be mounted on Buyer procutred instrument racks (Le.
transmitters, solenoid valves, etc.). Seller shall provide wiring schedule, juncttont boxes,
tubing connections, connection diagrams, and documentation to. facilitate installation of
wiring from equipment to remote control panels and instrumnent racks. Instrumentation
mounted on Buyer procured instrument racks shall be-supplied with the necessary mounting
brackets (universal) Installation of remote tubing and wiring is within Buyer's scope.

3.16.2.11- Delete.

3.16.3 Optional Preheater

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

3'.16.3.2 Proposed control system shall be in accordance with the requirements of Buyer
specification 24590-WTP-3P-JQ0I-TOOOl1, Engineering Specification for Instrumentation
for Package Systems.

3.17 Accessibility and Maiiatenance.

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 includedl in the Seller's applicable submittals.

3. 17.1.3 Frequency of inspection and maintenance intervals shall' be in accordance with Seller's
recommendations.

3.17.1.4 All valves-sball be accessible for maintenance and operation. Maintenance and replacement.
of valves shall be outlined in Seller's operation and maintece procedures.

3.17.1.5 Seller shall design and supply any -special tools required to, -perform maintenance activities
and describe its use in applicable procedures.

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

3.17.2 Platformt Requirements

3.17.2.1 Equipment, instr umentation, and electrical components that are 6 feet and over from ground
level shall be provided with permanent work plitforms with fixed ladders/stairs to perform
maintenance.
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3.17.2.*2 The Activated Carbon Bled Adsorber unit maintenance platforms and ladders "hl be.
designed to meet the requirements set forth in 29 CFR 1910, Occupational Safety and
Heaft Standards (OSHA), Subpart D, Walkdig-Working Surfaces and AISC 9h Edition.

3.17.2.3 The Activated Carbon Bed Adsorber unit maintenance platforms- shall include guardrails.
The guardrails shall be made out of piping.

3.17..4 Te guardrails shall be designed per 29 CFR 1910.23.

3.17.2.5 The minim live load for the column platforms shall be I00 psf. If platforms are to be
used for laydown during maintenance, use a minimum live load of 250 psf.

3.17.2.6 The fixed. ladder to be installed on. the maintenance. platforms shall meet the requirement
set forth in 29 CFR 1910.27. -..

3.17.2.7 The maintnanice platforms must be. able to be attached to the Activated Cabon. Bed
Adsorber units without welding aft the adsorbers are placed in the 'HLW and 'LAW
fatcilities.

3.17.2.8 All'openings in guardrails of each Activated Carbon Bed Adsorber unit maintenance
platorm 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-3P-GOOO-T0002, Pqvitive Matefial Idenhifl cation (PMI) for
Sh~op Fabrication. In accordance with the requirements. of the PMI specification the Cr, Ni.
Mo, content of the pressure boundary materials including weld counsumables must be verified
-before and after fabrication.

4.1.2 Seller shall submit manufacture cut sheet and MSDSs for all gaskets used for the pressur
boundary. All gaskets, seal pods, caUks and adhesives used must be certified for contact with
austenitic stainless steel.

4.1.3 The Activated Carbon Bed Media shall have impurities less than 0- weight percent carbonate,
oxid e, or nitrate. Seller shall provide written certification that the amount of impurities in the
carbon media is less than-03 weight percent carbonate, oxide, or nitrate.

4.1.4 Performance of the Activated Carbon Bed for removal of HCI, HF, and radioactive iodine
(I'2' associated with the LAW 'system is required, (an HCI, 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 alumina media is not required to be acid washed.

4.1.5 The Activated Carbon Bed Media shall meet applicable ASTM methods for. particle size
distribution.
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4.2 Constniction

4.2.1 Materials'used in the construction of- the Activated Carbon Bed Adsorber units 81hall Conform
to the retinirements of ASME AG-i, Article AA-3000, ASME AG-la, Article HA-3000, this
specification ad the, MDSs in section 2 of the purchasing. documents. Miaterial property and
pelf Ianc data for any matrials. not covrd in ASME AG-i, ASME AG-la or this
specification shall be submitted to the Buyer for review prior to incorporation into, the design
of the Activated Car bon Bed Adsorber units. All mateials in contact with the. adsorber and
process piping shall be 30.0 series stainless stel. Performanc data, shall indicate that material
is acceptable for environmental and specific service conditions.

4.2.2 All maeials used in the construction of the Activated Carbon Bed. Adsorber umits 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 ASM N509, (paragraph 4.4)
and MDSs in section 2 of the purchasing documents.

4.2.3 -Seller shall maitain a record of ASME or ASTM numbers, material test reports, and
manufatcturer maerial certifications. for all materal used for construction of te Activated
Carbon-Bed Adsorber units. Seller shall provide copies toteBuyer.

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

4.2.5 Dissimilar metal couples shall be avoided due to, corrosion potential.

4.2.6 Activated Carbon Bed Adsorber housing material shall be mn acordanc with the requirement
of the MDSs. Discharge filter covers shall be constructed-of 316 L stainless stel.

4.2.7 The Activated Carbon Bed Adiorber support. frames, pipe supports, and Maintenance
plafoms. 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.

4.2.9 The discharge filter frame shall be composed-entirely of 316 L stainless Mtel.

4.2.9 Deleted.

4.3 Insulation

4.311 The Selle 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 p~iig. The -insulationl
procedures shal be in accordance with PIP NIH 1000 and NACE Stuadard RP0l98, Buyer
specification 24590-WTP-3PS-NNOO-TOOO 1 The neal Insulation for Mechanical *fsews, and
this specification.
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4.3.2 Procedurs for insulation thicknesses greater than three (3) inches shall be applied in multiple

layers with staggered joints. Each layer of multiple layer and double I insulation shall be held

inplace separately.

4.3.3 procedures for insulation installation shall include jacketing the insulation with 304 L stainless
steel following the requirements of Buyer specification- 24590-WIF-3PS-NNO-TOOOl
Thenmal Insulation for Mechanical Ssfems, and this specification. The staimless stel
jacketing shall be 0.024 inche thick flat and smooth sheet The jacketing shall be fiishe in

the annealed or soft condition with a regular 2B- mill finish and. havc a factory applied

I. moisture barrier.

4.3.4 Seller shall recommend cements, mastics,. and adhesives that will be sui table for themaiu

design temperature of the Activated Carbon Bed Adsorber units, The mixing -of 'cements,

mastics, ec., shall be done with deionized water.. All recommended cemnrts, mastics,

adhesives must by certified for contact with austenitic stainless steel.

4.3.5 Procedures.sal include cleaning instructions for surfaces to be, insulated. Procedures should
note that surfaces to be insulated must be dry and fiee of loose scale, dirt, and oil beore thie
insulation is applied.

4.3.6 The design shall provide for removable/replaceable* insulation on flanges manholes, doors,
and access openings.

4.3.7 AUl recommended insulation components, including facings, mastic, and a~esives, shall meet

ASTM E84 fire hazard rating not to exceed 25 for flame spread and 50 fbr fuel contributed

and smoke developed. Ratings used are determin ed'by Underwriters Laboratories, Inc. (UL).

4A4 Piping

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

the requirements, of the MDfs and.Buyer-specification 24590..WT-3PBPOOO-TSI lV Pping
Material Classification Pipe Claws S1 V, for HLW, and Buyer specification 24590-WI'P-
3PB-P000-TS 1 1N Piping Material Classification Pipe Class SHN, for LAW.

4.4.2 Special attention salbe placed on securing stainless steel piping to the carbon steel support
structure to prevent galvanic corrosion.

4.5 Prohibited Materials

4.5.1 Mercury and other low melting point metals, their alloy, or materials containing such metals.
as their basic constituents shall not be used in the cobnstruction of the Activated Carbon Bed
Adsorber uts and shims.

4.5.2 M4olybdenum and halides shall not be used in direct contact with stainless steel.

4.5.3 Asbestos shall not be included in any component of the Activated Carbon Bed Adsorber units.

4.5.4 Halide containig 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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4.6 Storage of Special Materials (eg., stainless steel) prior to work

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

4.6.2 Storage of activated carbon and testing media shall. be per the manufacturer's instruction to
preveont contamination -and degradatimn Activated carbon and testing media storage

requirements and instructions shall. be-povided by the Seller to the Buyer for review prior Io

5 Fabrication
5.1 General Requirements

5.11 Thie Activated Carbon. Bed Adsorber unit shall be fabricated per this specification and the
.applicable documents listed in section:2 of this specification.

5.1.2 ASM Boiler and Pressure Vessel Code, Section VlIL Div. 1 shall only be applied to -the
fabrication of the housing pressur boundary of the Activated Carbon Bed Adsorber units.
Ilie housing pressure boundary shall. be fabricated -in accordance with ASME Boiler and
Pressure Vessel Code, Section VIII, Divr. 1. U."am and National.Boardl Registration or
the Activated. Carbon Bed Adiorbers ame not required.

5.1.3 Identification of farication methods shall be included in the detailed -design of the Activated

Carbon Bed Adsorber units.

514 All fabrication -shall be performed by persnnl qualified in accordance with this specificalion
and, applicable documents in section 2 of this specification.

5.1.5 Piping shall be fabricated in accordanuce with the requirements of ASME B31.3 and Buyer
specification 24590-WTP-3PS-PSO2-TOODl, Shop Fabnication of~iping.

5.2 Assembly

5.2.1 Flatness of the completed Activated Carbon Bed Adsorbers and support frames shall be .1/8
inch per foot minimum, with no gireater than 3/16 inch -over the entire length, except for areas
around cutouts. Arma around cutouts shall be fat within 1/16 inch per foot.

5.2.2 Cutout locations shall be within ±118 inch and cutout size shall be within ±1/16 inch.

5.2.3 The Activated Carbon Bed Adsorber wnits and shims shall have edges that are both smooth
and not shap~t othe touch.

5.2.4 t method. of fabrication shall minimize the number and amount of seams, overlaps, or other
discontinuities, which could trap radioactive contamination.
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5.1 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 miiuall tolerances 'surface flatness, and finish requirements shal be
per all -applicable codes, standards, and reference documents in section 2 of this specification.

5.4 Weldftg

5.4.1 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:

*Buyer Specification 24590-WIP-3P-SSOTOO1
*Buyer Specification 24590-WTP-3PS-SSOO-T0002
*Buyer-Specification 24590-WIP-3P-NWPO-TOOOlI
*Buyer Specification 24590-WTP-3P-MVB2-TOOOL (Pressure Boundary Only)
*ASME AG-is, Article HA-660
*ASME AG-I, Articles FE-6000
*ASME Boiler and Pressure Vessel Code, Section VII, Div. 1 (Pressure Boundary

Only)
*ASME Bi-.3
*AWS D1.6

5.4.2 Activated Carbon Bed Adsorber welding, weld inspection, NDE, and weld repair shall be
carried out in accordance with the applicable procedures developed per the previous

5.4.3 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.

5.4.4 Welding or material -manipulation shall be carried out indoors and only when the ambient,
piping, or plate tempersture is. above 410F, or higher where elevated temiperatures are called
for-by a process.

5.4.5 Personnel performing Activated Carbon Bed Adsorber weld inspections shall be qualified in
accordance with ASME AG-i, Paragraph AA-6335, ASME Boiler and Pressure Vessel Code,
Section VIII Div. 1, Buyer specification. 2459()-WTP-3P-SSOO-T0002, Specification for
Weldng of Structural Starn~fss Steel and Welding of Structural Carbon Steel to Structural
Stainless Steel and 24590-WTP-3P-SSOO-TOO0l, Specification for Welding of Structural
Carbon Steel.

5.4.6 Repairs requir ed as a result~ of weld rejection by either the Seller's or Buyer's inspection shall
be fiilly documented in accordance with Seller's Quality Assurance Program (QAP).
Activated Carbon'Bed Adsorber weld repairs shall be performed in accordance with ASME
AG-I, subsubarticle AA-6330 and ASME Boiler and Pressure Vessel Code, Section VII
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(housing. pressure boundary only). weld repair records shall be included with Seller's quality
verification document package to be submitted to Buyer.

5.4.7 joints and seams shl be fabricated in accordance with ASME -AG-la, subsubarticle RA-4330)
and ASME Boiler and Pressre VesselCode, Section VII (housing pressure boundary only)..

5.4.8 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
qualified in accordance with the requirements of the listed standards in section 5.4.1 of this
specification.

5.4.9 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

5.5 Coatn

5.5.1 Seller salprovide coating-for carbon steel surface in accordance with 24590-WTP-3PS-
AFPS-TOOOI, Engineering Specifi cation for ShopApplied Special Protective Coatings for
Steel Items and Equipment, Appendix D, 'Item 1 &~2D. System code D applies.

5.5.2 Coating finish color shalbe in accordance with .74590-WTP-3PS-AFPS-TOO0l, Engineering
Specification for Shop Applied Special Protective Coatings for Steel Items and Equipment
Appendix E, ANSI 70 Gray.

5.5.3 All carbon stel 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
filled material, and subsequently ground offM are considered to be contaminated with zinc.
Stainless steel shall not be welded to these surfaces.

5.5.4 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-3 PS-AFPS-TO00l1. Engineering Specifi cation for SOp Applied
Special Protective Coatings for Steel Items and Equipment, section 2.2. 1.

5.5.5 The following coating materials may be applied directly to stainless-steel, surfaces:.

Sherwin Williams Macropoxy 646

* Carboline Carbogard 890.

5.5.6 Isulated surfaces (applicable only to carbon steel in contact with stainless steel> with an
operating temperature no greater than 200 *F shall he costed with system code H (see 24590-
W1'P-3PS-AFPS-TOODl, 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 stel. Isulated surfaces (applicable only to carbon steel
in contact with stainless ste) with an operating temperature from 200.*F to 300 OF shall be
coated with system code G (see 24590-WTP-3PS-AFPS-TOOO 1, Engineering Specification for
Shop Applied Special Protective Coatings for Steel'Items and Equipment, Appendix C, Table
2). The coating material specified for use in systemr code G is not acceptable for direct
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application over stainless stl sitrfaces or stainless steel to carboa steel welds. Coattcarbon
steel surfaceswith system code G to within 1-2 inches of the =abon steel-stanless sMeIlweld.
Do not overlap coating onto weld are or onto stainless steel materal Zinc pimr without
top-coating and hot dip galvanizing are not acceptable on surfaces that will be insulate.

5.5.7 Carbon stel components of gratings,.platform assemblies, ladder assemblies, crane rail,.and
suipports shall be hot dip galvanized in accordance with 24590-WTP-3PS-AFPS-TOOOL,
Enguseering Speciftcation for Shop Applied Special Protective Coainp for Steel Items and
EquipmeKt Appendix D, Note 15.

5.5 .8 Components that are coated to manufactUrer' standard shall be in-accordance with 24590-
WTP-3PS-_AFP S-TOOOl1, Engineering Spciication for Shop Applied Spedial Protective

Coatings for Steel Items and Equipment, section 6.2.1.2.

6 Tests and Inspections

6.1 General Requiremients

6.1.1 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 planw for Buyer rerview.

6.1.2 Seller shall conduct an d be responsible fo r all testing and inspections required per this
specification, applicable codes, applicable standards, and reference documents.

6.1.3 Seller shall submit, a detailed test and inspection plan identifying all the inspections and tests
planned, including recomme nded witness and hold points. Buyeres inspecto will advise the
Seller of witness and bold points and identifythe shop tests that the Buyer intends to witness.

6.1.4 Seller shl develop and submit to Buyer detailed test procedures for conducting all shop and
field acceptance testing required per this specification, applicable codes, stadards and
reference documents for. review by -the Buyer prior to Activated Carbon Bed Adsorber
fabrication. Procedures shall include acceptance criteriad * detaild drawings of the shop
and-field testing coiguratious. Seller shall idontil on drawings location of taps .l,
piping connections, and/or manifolds made on housing and ductwork in order to take

maueents during shop and field tests. These tape, ports, piping connections, and/or
manifolds shl be temporarily capped for use, in the field during acceptance testing. Seller
shall provide. instructions on permanently sealing thes taps after field acceptance testing.
Drawings shall be scalable and.sal include plan and elevation views of the following:

a Activated Carbon- Bed Adsober
* Any Seller furnished materials, fittings, and ductwork required to perform.the tests
0 Sellter furnished discharge filter(s)

*All Seller furnished equipment, apparatus, and instrumentation

6.1.5 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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stadards, and reference documents for review by the Buyer prior to Activated Carbon Bed
Adsorbe fabrication.

.6.1.6 Seller shall complete reports of all testing and inspections and submit them to Buyer. Reports
shall identify the component testd, date performed, applicable test procedure, acceptance
criteria person-peribrming the test or inspection, test resuls, and-conclusions. Drawings of
test setups shall be included. All testing and inspection results shalibe certfied.

6.1.7 Control and. calibration of measuring and test equipmnent shall be in accordance with
ASME AG-i, subarticie AA-5130.

* 6.1.8 All shop testing and inspection instruments used to. conduct testing on the Activated Carbon
Bed Adsorber units shall-meet.the requirements set forth in ASME AG-M, Article TA-3000.
All testing and inspection instruments shall be in calibration and traceable to the apropiate
national standard.

6.1.9 Any non-conforming work, in acordance with Seller's acceptance criteria, shall be redone by
the Seller at'Seller's cost

6.2 Weld Testing and Inspection

6 .2.1 Activated Carbon Bed Adsorber welds shall be inspected. examined, andutsted in accordance
with ASME AG-I, subarticle AA-6330, ASME Boiler and Pressure Vessel Code, Section
VILI Div. 1 (housing pressure boundary only), and Buyer specification 24590-WTP-3PS-

ii MVOO-TOO01, Pressrure Vessel Design and Fabrication.

6.2.2 Activated Carbon Bed Adsorber suipport frame welds shall be inspected. examined, and tested
in accordance with Buyer specification 24590-WTP-3PS-SSOO-T0002, Engineering

Spectfication for Weldng of Structural Stainless Steel and Wekfing of Sructua Carbon Steel
to krctualStanlssSteel and 24590-WTP3PS-SSOO-TOOO1, Engineering Specifi cation for

Welding of Carbon Structural Steel.

6.2.3 Piping shall be inspected. examined, and tested in accordance wihASME B31.3, Buyer

specification. 24590-WTP-3P-P02-TOOO1, Shop Fabrication of Piping and Buyer
specification% 24590-WTP-3PS-NWO-TOOOI,, General Welding and NDE Requirments for
Supplier Fabricated Piping.-

.6.2.4 As applicable, per code requirements. Seller salsubmit Radiographic, Liquid Penetrat, and
Ultrasonic Eamiatio procedures for review, prior to fabrication.

625 Exposed radiograph film must be submitted along with technique. and reader sheets. Film
msbepackaged in such a manner as to preclude moisturea and handling damage.

' 6.3 Personnel Qualifications

6.3.1 All inspection and testing shall be performed by personnel qualified per the requirements set
forth in this, specification and all applicable documents in secton 2 of this specification.
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6.3 ..2 Seller shall submit personnel qualification docuiments, including years of experience for
Seller's inspection and test personnel, for Buyer review.

6.4 Laboratory 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 cros-referencing the QA requirements to implementing procedures for the work and
justifying -elements thet are not applicable.

6.4.2 Seller shall. submit laboratory test plan and procedures for Buyer review Vior to the start of
testing in accordance with the requirements of the G-321-E in section 3 of the purchasing.

documents..

6.4.3 A final report shall be submitted for Buyer review in accordance with the requirements of
sectio 10.7 of this engineering specification. The final report. shall support the engineering
design of the Activated -Carbon Bed Adsorber Units. In addtion to the requirements of
-section 101, 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
Activat ed Carbon Bed Adsorber Units shall be identified in the final report

6.5 Shop Tests

6.5.1 Seller shl provide all materials, labor, tools, equipment, apparatus, intuettotesting
m ed*a and challenge. gas to conduct al shop tesfting on the Activated Carbon Bed Adsorber
units.

Ii6.5.2 All shop tests requiring that adsorbent media be installed in the Activated Carbon B ed
Adsorber units shl be conducted using activated- carbon. The- Seller sha ensure tha the

0 Activate Carbon Bed Adsorber does not become contaminated or degraded at any time
Iibefore, during, or after completion of shop testing,

6.5.3 Testing media shall. be loded into adsorber cell and tested per applicable sections of ASME
AG-I, Article IFE-5OOG., Seller shall issue manufacturer's information for-testing media to the
Buyer for review prior to purchase.

6.5.4 Electrical and instrumtation tests shall be conducted in. accordance with the requirements, of
Buyer specification 2459o-wI'p-3PS-EKo-To00L, Electrical Requirements for Packaged
Equipment, and 24590-WTP-3PS-Q07-TOOOl, Instrumenhtin for Package Systems.
Elecirical and instrumentation 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

*Visual Inspection
* Structural Capability Test
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* System Bypass Test
* Mechanical Test
* Differential Pressure Test
* Airflow Distrbution Test

*Electrical Air Heater Performance Test (per design)

All Activated Carbon Bed Adsorber shop acceptance testing procedures shall conform to

ASM AG-i1 (Section TA), N509 (Section 9), N51 0, and ERDA 76-21 (Chapter 8).

6.5.6 Deleted.

6.5.7 Pneumatic testing per ASME Boiler and Pressure Vessel. Code, Section VIIIDiv. 1 shall be
conducted on the Activated Carbon Bed Adsorber housing pressure bouindary. U-stamp and
National Board Registration: for the Aotivated Carbon Bed Adsoxbers: are not required.

:j6.5.8 Structural Capability Test: Conduct at pressure and conditions specified in the -MDSs.

6.5.9 System Bypass Test At ±10- %/ of design flowrate through the Activated Carbon Bed
Adsorber, challenge gas leaktage rate shall not exceed 0.l.,% at 99.9 % efficiency.

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

6.6 Site Tests

All Activated Carbon Bed Adsorber field acceptance testing procedures shall conformn to ASNE AG-i

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

6.7 Bag-in/Bag-out Procedure Demonstration

6.7.1 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 wsed for the demonstration shall be chosen by the Buyer.

6.7.2 Demonstration'shall include removal and replacement of one (1) activated carbon adsorber

-bed adsorbent and the discharge filter(s) for one (1) Activated Carbon Bed Adsorber unit for

each HLW and LAW facility. Actual adsorber bed -adsorbent to be removed shall be chosen
by the Buyer.

6.7.3 When conducting the demontstration, Seller personnel shall be wearing all PPE- required per

-the final bag-in/bag-out procedure.

6.7.4 Field conditions shall be simulated in the shop when performing the bag-in/ag-out procedure
demonstration, which will include pulling a vacuum on the Activated Carlbon Bed Adsorber,
room clearance, and liffing constraints.
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7 Preparation for Shipment

7.1 Gen"ra Requirements

7.1.1 The Activated Carbon Bed Adiorber units shall be packaged/prepared for shipment, handled,
and stored in accordance with Buyer specification 24590-WTP-3PS-GOOO-T0003 Engineering
Specifi cation for Packaging Ho~idllng and Storage Requirements, and ASME AG-la, Article

7.1.2 The activated carbon media shall be packaged/preared for shipment, handled, and stored in
accordance withBuyer specification 24590-WTP-3PS-GOOO-T0003 Engineering Specqi cation
for Packaging. Shipping, Handling and Storage Requirements, ASME AG-I, Article FE-7000
and FF-7000, (Level B).

7.1.3 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:'

7.2 Cleanliness

7.2.1 Cleanliness shall be per the applicable documents in Paragraphs 7. 1. 1, and 7.1.2 of this
specification.

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

7.3 Tagging

7.3.1 Tagging of the Activated Carbon Bed Adsorber units shall -be as specified in ASME AG-i,
Article FE-9000 and ASME AG-la, Article HA-9000. Tagged information shall also include
asociated plant item number specified in tedatashestaar nScin2ote
purchasing documents.

7.3.2 A stainless steel nameplate shall be rigily. 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

7.3.3 Nameplates shall be visible after the insulation is instailled, or a duplicate nameplate shaill be
provided on the top of the insulation. Nameplate shall be located for easy access and reading.

7.3.4 All field testing materials and filters shall be tagged as required for field testing.
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7.3.5 Seller shiall use Buyer supplied tag numbers for valves, instrumentation, Junction boxes, racks,
and punels.

7.4 DOCUMentation

7.4.1 seller shall ensure that appropriate documentation is prepared and, if required signed by the
approp ate person(s). Thie shipping documentation shall accurately reflect speific
traceability to the items being shippad

7.4.2 Seller shall ensure that appropriate documentaton is prepared for-the Activated Carbon Bed
Adsorber units, activated carbn, and shims. 'At a minimum,- documentation shall include the
following inomtoas applicable:

- Manufacturer name, model number, and serial number
0Plant Item Number

7.5 Shipsmt Preparation IntraWtons

7.5.1 Shipment of Items sha he conducted in accordance with ASME, AG-is, Article HA-7300,
Buyer specification 24590-WTP-3P-GOOO-T0003 Engineering Specification for Packaging,
Hanading. and Storage.Requirements-.

7.5.2 The Activated Carbon Bed Adsorber units.sal be shipped completely Assembled except for
activated carbon.- Activated carbon shall be shipped separately.

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

7.5.4 Seller shall provide a complete identifcation. and.. location of temporary material contained
within the equipment. for -shiptmt, handling, or storag that must. be removed prior to

commssinin (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.

7.5.5 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

sllbe -clearly marked on both the equipment and its shipping documents.

8Quality Assurance

831 General eurements

8.1.1 The Seller's QAP Requirements. are included in Buyer specification
24,590-WP-3PS-GOOO-TOOOI, General Specifi cation for Supplier Quality Assurance
Program Requirements.
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U.. Seller's QAP Manual shall be submitted to Buyer for review in acorance with Buyer
specification 24590-WTP3P-GOO-TOOGI, General Specification for 'Supplier Quality
Assurance Programn Requirements.

8.1.3 Seller's* QAP, as a minimum, shall. contain the requirements, detailed in the Supplier Quality
Assurance Program Requbireents Data Sheets listed in Section 2 of the purchasing.
documents.

8.2 Quaity. (Q)"Relatd Componets

8 .2.1 seller shall have in place a QAp meeting the requirements of ASME-NQA-l. marked as
applicable in. Supplier Quality Assurace Program Requirements Data Sheet attached to the
purchasing documents, and Buyer specification 24590WtP-3P-GOOO-TOOOI, General
Specifi cation for Supplier Quality Asrmc Program Requirements.

8.2.2 The successful bidder must pass apre-award surve by the Buyer. Seller shall demonstrate
that its quality program iin compliance with the procurement quality requirements listed in
the Supplier Quality Assurance Program Requirements Dat SheeL The Seller shall allow the
Buyer, its agent; and DOE access to their facility and records peraining to this purchase order
for the purpose of Quality Assurance (QA) Audit and Surveillance at mutually agreed times.

8.2.3 All 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 Orgimization.

8.2.4 Seller shal submit thei 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 elemnts cross referenced with the documents/pocedures.

8-3 Supplier Deviatio

* 8.3.1 Each Supplier- shall be required to identify and promptly document all deviations from the
requirements of the procuring documentuL In additiop, the supplier shall be required to

describe the recommended disposition based on appropriate analysis.. Submittas of xequest
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,
documents.

9 Configuration Management
Equipment ad or components covered by this specification are identified with Plant Item numbers shown

in the MDSs. Eac h item shall be identified in. accordme with Tagging insection 7 of this specification.
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10) Documentation and Subniittais

10.1 General

10.1.1 Seller shall submit to-Buyer all. detailed desgs 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

:1 documents.

10.1.2 All detailed designs, drawings, Shop drawings, supporting calculations, supporting analyses,
support models, procedures, instructions, mnfacturer 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,,

-filfers and gaskets.

10:.13 Sellea shall submit storage requirements and instructions for Be's revew

10.1.4 Seller shall submit to Buyer Engineering and QualityVerification documents in the forms and
quantities shown in Form G-321-E, Engineering .Document Requirements, and Form
G-321-V, Quality verification Document Requirements attached to the purchasing documents.

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

10.1.6 Each documentation transmittal package shall have a documentation inventory sheet attached
listing all documents and the number of -pages each

'I10.1.7 MDSs in Section 2 of the purchasing documents and motor data sheets shall be marked-up by
the. Saller amn 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.

10.1.8 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.

10.1.9 Provide. nominal and maximum. inlet and outlet nozzle loadigs, deflections, and moments in'
all, directions for Activated Carbon Bed Adsorber units per thermal and seismic analysis
results.

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

.10.1.11 Provide MSDS for Seller's recommended challenge gas.

10.1.12 The. Seiler shall provide equipment reliability figures for all major components and sub-

components of the Carbon Bed Adsorber system. The definition of copnnsand sub-.
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components is -at the vendor's, discretion. The reliability figures shall inchude, as a mnmm
the follow*n:

*Failure rate, or mean time between failure (whichever is available)
*.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, MLL-STD-1629) and the year. shiall be specified. In addition, -all
assumptions used to perform the FMEA shall be stated.

*Recommended maintenance and frequenicy, as applicable
*Estimated-time to perform to recommended maintenance, as applicable

The data above shall be based on thie-physical and environmental conditions delineW in this
specification. Where possib, th seller shall compare the figures for the equipment in this

speifcatonto 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 shiall specify the software used and the version (example software, Rele;,
Isogen, Reliasoft, etc.)

10.1.13 Provide installation manual per the requirements. of engineering specification. 24590-WTP-
3PS-000-T0003, Packaging, Handling,. and Storage Requirements.

10.1.14 -provide site handling and storage instructions per the requirements ]of section 3.9 and
engineering speciffication 24590-WTP-MP-GO00-T0003, Packaging, Handling, an Strge
Requirements.

10.1.15 All analyses shall be submitted in accordance with. the requirements of 24590-WRP-3PS-
GOOO-T0-14, Engineering Spcification for Supplier Design Analyses.

10.2 Drawings

10.2.1 Seller shall provide all drawings requird per this- specification and the applicable documents

in section 2 of this specification.

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

10.2.3 Seller shall submit drawings and diagrams for Buyer's review prior to fabrication, and/or
purchase of appurtenance equpment Drawing and diagram submnittals shall include as -a
minimum, but amreiot limited to, the following:

.1 * Outl~iedrawings showing dimensions, services, insulation, and foundation and

*Outline drawing showing electrical and-instrumientation tie-in-points.
*Outline drawing showing, locations of piping connections with nozzle schedule,

including sizes of piping connections .with. nominal and maximum nozzle
loadings, deflections, and moments in all directions.

*Irtsulation detail. dra wing(s) mapping installation
*Overall piping and intrmentation diagram. (M&ID) for the Activated Carbon Bed

Adsorber Units using Buyers. supplied instrumentation and equipment tag
.1 numbers.
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*Intercoonection diagram showing details of an1 internal connections. and Buyer
external connections, including required location and sizes Of wiring connections
(including other connection. to Buyer's contol systemn).

*Overall single line diagram (Wiring diagram> showing a electrical equipment and
wiringin the Activated Carbon Bed Adsorbff Unit.

*Control logic. diagramsg showing input signal paths required to. accmpli a
response.

*Assembly drawings with suffcient infomrmo and detail to facilitate assemnbly of
the 9omponent parts of an equipment item.

*Shop detail drawingsu that provide information and detail to facilitate fabrcaion,
manuifacture, or installation.

10.3 30% Design Review

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

10.3.2 Finalized outline dimensions of the Activated Carbon Bed Adsorber unit shall be included in
the 30 % design review. Finalized dimensions shall, at aminimum, include the following,

aOverall dimensions, and size for Activated Casbon-Bed Adsorber units
PWlDs

*Control logic. diagrams
*Activated Carbon Bed Adsorber unit inlet and outlet nozzle locations
*Discharge filter location and size

*1 : Testing port and manifold locations and size
1PAduorber -cell overall dimensions

A Mounting details (anhor size, location, layout, etc.)
*Preliminary bag-ing-out plan
*Fire water inlet and -drain locations and sizes

10.4 90% Design Review.

Seller shall conduct a 90 % design review with the Buyer. Seller shall submit all drawings, Procedures,

calculations, analyses, and information necessary to conduct the 90,% design review to the Buyer for

review.

10.5 Ccations

All calculations to be proided shall be orderly, complete, and- suffciently clear to permit verification.
The body of the calculations shall include:

*A concise statement of the purpose of the calculation

*Input data, applicable criteria and stated assumptions
*A list of references used, including drawings, codes, standards, and computer

programs (indicate the version or issue date)
*A discussion of rationale used for design assumption basis
aEquations used for all computations
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*Numerical calculations including identification of units used
*A concise statement addressing the calculation results and/or recommendations
*A table of contents for complex calculations

10.6 Schedules

10.6.1 A detailed schedule of laboraitory testing, engineering, document submittals. material
purchases, fabrication, shop tests, and shipment shall be submitted.

10.6.2 All procedures and instructions shall be completed and Submitted to the Buyer a minimum of
eight (8) weeks prior to Activated Carbon Bed Adsorber shipment

10.7 Reporting Appendix A6, B, and -C TetResuts-

A test plan and supporting docmetation (operating procedures, materials and testing equipment control
ists, analytica procedure) must provide a full record of the testing requirements, testin 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.
*Document Higerarchy -Stment in the test -plan text referening the governing

test specification.
*Background - summary level discussion of past results and current data needs

that provie context and relevancy of the testing to, the. WTP Project
.Test Prerequisits - Definition and/or reference of laboratory testing, engineering

analyses, smrall-scale testing needed to support testing.
*Test Conditions. Test variables and operating conditions (e.g., duration of

operations at stady state conditions, range of equipment operating conditions,
process flows, pressures, temperatures, differetial pressures, etc.) identified in
tables or other eicient formats.

*Sample Dlata Requirements - A table listing the Sample type, location,.
frequency,* number of replicates, and planned analyses to be performed. Minimum
data acuayrequiremients shall be addressed.

*Test Modifcatons - Test plan Shall contain a Statement defining *how changes or
modifications in operations or testing will be documented in the "desk cop" or
similar controling; documentation during the test and who has the authority to
authorimechanges or modifications depending-on thiesignificance of the. change.

*Equipment Configuration Record - The equipment configuration for the test or
document reference where the configuration can be foundL Statement defining
where any changes or modifications to the baseline equipment will be recoded,
e.g., laboratory record book.

*M&TE - A list identiying measuring and test eqnpment (M&TE) used to collect
data to meet Test Specification requirements, data reported-tO the project in the
suimmarmy .report or other data reporting formats, and M&TE relied Upon for control
or modeling purposes. Accuracy and sensitivity achievable for each instruent
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* Supporting. Procedures - A list of applicable technial and operating procedure
or a, referenced document tha contains the list of dociuments required for operting
the test. equipment and associated support system, sample preparation and
analytical procdures, etc.

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

*Reporting a"c Analyses Requremnts - Process data that will be obtained and
reported, Rate versu time, average temperature, versus time, and analyses are
required -to set*a~ each test -objective. Planned dat analysBes, e.g., comparison. to
theoretical or published, predictions, empirical fitting, etc., required -to meet
objectives.
PeronelQualifcation - List of any special training: needs..-

* Quality Assunce - Statement identifying applicable quality assurance
requirments. 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):

a Approval sheet signed by the principal investigator, data validation Peer reviewer,

and project manager,
* Summarize the tests performed, includin g the date of the test, and applicable test

specification and test plan,
* Provide at clea 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

conitins ith planned operating condtosf the RPP-WTP, as appropriate,

*Present anid discuss test results and compare agis th .muce" crteriaDics
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 inconnection with any nonconformancs noted
*Identification of the measuring and test equipment used during the test,
*Describe deviations from the approved test plan, or expected configuration

conditions, that occunred during the conduct of the test,
*Comprehensive list of all samples providing the dat/ime of sampling, sample

type, and sampl label,
6 Data. tables listing monitored parameter values.
* A discussion of how the test results validate equipment sizing and performance.

11 References

ILI Incorporated Design Change

*24590-WTP-3PN-vIWKO-00001
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*24590-WTP-3PN-MW-KO-00002
*24590-WTP-SDDR-PRQC-04-01020
*24590-VWW-SDDR-PROC-04-O 1040
*24590-WTP-SDDR-PROC-05-00392
*2459O-WTP-SDDR-PROC-05-00602
*24590-WTP-SDDR-PRQC-05-00652
*2450-WTp-SDDR-PRQC-05-00701
*24590MWTP-SDDR-M-O5-0018
*24590-WTP-SDDR-;MS-07-005l

.11.2 Design Changes Incorporated by Reference

0 24590-WTP-SDDR-M-06-00286
* 24590-WTP-SDDR-M-06-00287
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Mandatory Ammoniumi Nitrate Test Requirements for LAW
Carbon Bed Admorbers
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Appendix A
Mandatory Ammonium Nitrate Test Requirements for LAW
Carbon Bed Adsorbers

1.6 Purpose

The purpos of apendix A seting is to determine if sufficient amounts of ammomu niflhcecan fim in
the LAW offgsipipelue, ks the goa bed, and in toe activated .cataiu bed admorbe media to inCrease11 the
propagatirate of.a bed fire.

2.0 Overview

Th poenia fo moi d initous oxides to form unmoiumm nitrate within the LAW carbion bed
adbm mdi i ukmwtA significant accumulation of ammonium nitrate within the bedimedia has

been raiseda afire safety concern It is postulated that anfmm r itrate may increase the rat a bed
fire propagates. potentially modiffiying $o current bed-fie mitigation gyte. It should be noted that
VSL carbon bed testing has uhown -mp aeare esotherms resulting ftom NOt. It may be necessary
to condition the carbon media before testing with Iarv NOx concntrations.

3.0 Objective

1. Test 1 -DPeternine fonnatiai of NH4N0s in the proposed LAW activated carbon adsorber media(s)
caifiguratiax if the inlet gas contain NOx and NH3.

2. Test 2 - Amse the hazads associated wit NH4NO3 adsorbed in toe propoised LAW activated carbon
adember media(s), (iLe. fire propagationt).

4.0 Qualty Assurance"

Teats "11 be perfkmed in accordance wit the applicable aections of NQA-l. The Tost Plan will
include a matrix oreferuacing toe QA requirements to implementing procedures for the work and
justi~ing elementsthat are not applicable.

5.0 Test onditoc

Each of the test in the following se00$. have been frmulated to address the test objctives from
Sectiort 3.

The activated carbon beds; proposed for the LAW off gas system will operate under the condition
defined in mnechanical 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 die media and operating conditions.
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Testing will be done wit a bench scale appartus using air and water for humidity as
dhe bulk gas.

CffboJ tes beds shiall be insulated such that the temperature drop across tebeds does

not exceed 1.000C with dry hot air passing through the test beds at the teat temnperature.

5.1 Test 1- Determine NHdNOS formation in the proposed LAW activated cateo adsorption
mysam(s).
a. Test conditions

*Sorbent -By vendor
Be &desidence time - By vendor

*Superficial gusivelocity - by vendor
*Inlet HERA temperature - SO C ioxmnding case in exception with mipchanica1 data

Sheets)
* Relative humidity - 50% (bounding case in exception with mechanical data

& Gas composition:
a& Bukgs -MAand ater vapor
b. Other constituents -

i. iletNH3 concentration- 10ppmt
ni. Inlet CO) concentration - 170O ppm
iii. Inlet NOoconcentration -4000 ppm

iv. Inlet NO2 concentration -4000 ppm

* Inlet gas HEMA filtered to remove particulate ammoniwn ntt formed prior to
the carbon bed with two AG-I certified HEMA filters operating in series.

A Eight (8) seconds gas residenc time to simulate ammonium nitrate formation,
prior to HERA filtration.

* Residience time from the HEPA filters to the carton bed is specifled as 2.8 sconds.

b. Test duration
Byvendor

c. Daato be obtained
* Inlet and outlet NQ, N02, NH3 conicentrationis.
* Quantity of NH4N0 3 -accumulated in the pipeline. HEPs, and bed media at the

F e~~~~nd of testofbdirnlod&
aTemperature profile o e uiglaig

5.2 Test 2 - Perform standard calorimeter tea (i.e., ASTM E 1623-04wo
U equivaln) to measure exotherm of new bed media compared to bed

media containing two yarn of accumulated -ammoium nirat.

5.3 TestS3- If a substantial quantity of amumonmum nitrate or a substantial
exotberm is determined, re-run Testl1 and Test 2with theadditiondof
offgas pre-heat to 70 DCjus prior to HEPA filtration.

5.4 Test 4 -If a substantial (>140 *F) temperature chanige is measured in the

bed, re-run Test I wit 50%1 of the NO and NOh concentrations.
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6.0 Sucen Criteria

1. Quandzationk of armnium nitra formed in-sita mi bed me"ia extrapolated to a two-year bed life.
2. CBkIOTIIIIC lt data of new bed media compared to bed media containing

amonium nusef accumulated in two-yars of bed l1f.
3. if Test 1 does not yield detectable levels of ammonrium nita on the bed media,

dutectfiw level shall be aismed and extapolated to a iwo-yenr bed life. If Test 3
does not yield detectable levels of ammonium nitrat an she bed media, Test results
shl take special note of this observato with no extrapolation toa two-yea bed
life.

I.Page A-IV
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Appendix B
Warranty Testg

1., Purpose

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

and design life for the carton bed adiortier medliam a prototypwc LAW and HLW offgss.

Z.G Overview

Mercury is present in many ofte DOE's mixed wastes including the high-level. tank wases, which will

be processed in the WTI). When this waste is processed in the WIP Low-Activity Waste QLAW) and

High-Level Waste (HLW) melter syns, die resiuil offgas will contain mercury ftg and hydrogen
floode (MF. Sufur-activated carbon (S-AC) has been successfully used to remove mercury from
offgas. However, it has generally beent used wit elemntal mercry and uder conditions that are not

rOelnaWt Of Wi? melter gfp COMMON relatd to die adsorption behavior of elemental and
oxdzd om of memry sch F aWZ Z Zecrcclrd aebnnse eadn acr eoa

effiieny an braktroug caacit, wichcould have a direct imipact on sizing of the adsorption system
adtheficqay a hc.SA mdbechanged.Tetapruswlinudto sobtclrm

(lead aid lag adscors), eahwith' guard and pimary activated carbon media as described mn the
mechanical data sheets (24590-HLW-MVD-HOPOO1l, 24590-HLW-MVD-HOP-20011, 24590-LAW-
mvD-Lvp-4300), representative of the Wr? Lead and Lag Aisorbems.

VSL testing demonstrated that a rapid temperture rise resulted when water vapor was intoduced to

Kombisozb BAT-37. A temperature increas rapidly progressed through the VSL test bed. However,
media temperatures quickly returned to normal a the bed beame acclimated to water (except for heat
losse). Introduction of NOx to the Komniort 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 carbon media bad a much greater
sensitivity to NOx, it was necessary to establish a procedure for ramping feed of NOx to the bed (referred
to as aunditioning). The additiont of Organics i. very important, however atetcniirile (to be used i tis
phase of the testing) did not show munch of a temperature effect Nonedieles., the INL test plan should

include. ameparate rap procedure for NOx anid organics.

VSL testing only evaluated the primary bed material, Kombisorb BAT 37. Because it may be potaible

thut other important temperature effects may exis within the -ur bed material, Kombiost ZA-37, the
testing shall also address the effects diat the shilant offgas team composition may have -n the guard
bed media temperatureC.

VSL testing identified the need to condition virgin Kombioib BAT 37 to water, NOx, and orgaics. 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 initated, actions should be taken to either stop ramps or reduce

rates at a temperature threshold of 1200C.
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* As NOx and orgnm appoach full rates and during steady state operations, temperatures up to
13V*C amrermissible.

* Orgni feed shall be stpped if activatd curbi media temperature exced 130'C.
* If at my time the carbon media tapersai reaches 140*C, both NOx and organic feed shl be

Oa-d

Steady -state fbr the activated carbon adiorbers will be reached when the gas outlerteperatuare for the lag
bed operates at less than a IOC change for oue howr and monitoring of total hydrocarbon (IlIC) is

maintained within a I to 3% variation for onechour. Once steady-statle media temperatures and THC
concentrations am reached, introduction ofmercury to the test apparatus may be initiated.

I.3.0 ObjectSies

1. Test 1 - Determine removal efficiency and' loading of mercmy onthe gurd and prim beds for the
lad and lag aimeers wit HLW sailated offgas. Counim oanpliace with remsoval efficiency
requirements and 12 month design Ife far the HLW lead adiarber. Confim that the maximumi media
operng temperatures in the lend and lag adsatbers are below 130rC.

2. Test 2,-Determine removal efficiency and loading of mercury, hydrogen chloride, hydrogen fluoride,
and iodine on the -ur and primary beds for the lead and lag adsorbur with LAW simulated offgas.
Confim compliance with removal efficiency requiremenits and 24 mot design life far LAW lead
adiorber Confirm that the maximum media operating tempeares in the lead and lag adsorbers are
below$I309C.

4.0 Quliy Assurance

I- ~Teats sha be performed in acorAce with the applicable sections of NQA-l. The Test Plan will
include a matrix crass-efering the QA reqrmentso to implementing procedure for the work, and
justifying elements that are not applicable.

5.0 Tesd ORMilt

Each of the tests in the following -sctlions have been formulated to address die test al~clive from
Section 3.

The activated carbon beds prposed for the HLW and LAW off as systems will operate under the
conditions defined. in mechanical dat sheen (24590-HLW-MVD-HOP-OOl 1, 24390-HLW.MVD-HOP-

20011, 24590-LAW-MVD-LVP-0004). The appopriate media for each tes will be selected mid
described in the Vendor Test Plan. The Test Plan will detail the test conditions ad daft collection for
each teat based on the media and operating conditions, includin step for conditioning of virgin activated
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 tempersture drop across the beds does not exceed 1.0t
with dry hot air passing through the test beds at test temperatures. Heat tracing may alo be used in
combintion with the insulaton as a nau to compnat for differences between siz of the rest
apparatus and the WTP activated carbon unit If beater are used, the minimm number of zone controls
shall be 4(1for hegurdand 1for th y activatedcarbomedia sctfionilbot theled an lab
adsorbers).
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5.1 Test 1- Measure mercury removal efficiency and the mercury proffilethrough the adsorbent
bed using a simulated HLW offpis that includes acetonitrle.

A. Test conditions:
* Sorbent - Denan Kombisoib BAT 37 and ZA 37

*Residenc time - by vendor, to match Mechanical Data Sheet
*Superficial gas velocity - by vendor, to match Mechanical Dat Sheet

I nlettmperature -94Ctk03TI
*Mercury conceututfion -52,600 pg/diem 50 iWgdscm.
*Relative humidity - 18.6%:L 1%

a. Bulkgas - Airuad wowvapor
b. Conoentrtkus of organic:

L. actoaibrih-2pp&O.5ppmn
c. Other cunpents

i. CO,02- O%t0.03%
ii. CO-5.2ppmkLO.2ppm
mi. NO -480 ppm~i 0 ppm
iv. N0 2 -S37Oppmn&10pman
v. BF -6.2 ppm *0.2 ppm

B. Tet duration:
" Initial period to condition the virgin sorbents with the test pies and to reach

" 100 hours(amtnnous operato) oruntilbreathough of meury.

C. Data to beobtant
*Measurei Teld Hydrocarbons at the outlet ofthe lead and lag adsorbers
*Measm e ie and outletamy coDcSIUItiDDst for di lead and lag adarbums.
*Measure mercury profile in the lead and lag adamrs (guard and pdmnazy beds) at

end of tes
*masu= inlat and outlet ofigas temperatures of lead and lag adsotber
*Measira snifx content of three; representative samples of virgin primary media and

tree represenative samples 4of primary media tan afrcr completion oftestig
from the location where widmum bed temperaturte was reached.

e Medi temperaturesa two equally spaced locations along the caterline-of the

gur bed and primary bed for both the lead and lag adsorbwr (total of 4 per
adsorber).

a Time at which breakthrugh occurs (if realized) for any adsorbed constituents for
the lead mand lag adamoBert eakthrough ns defined athe concentraton at which
emissions reaches 50% of the specified removal efficiency. For example,
breakohroughtorimercury would be 26.3 pg/data using toe DE of 1000 and
maximum marcmy loading of 52,552 pgldscm shown in die mechanical data
sheets.

. Limits established for step changes to NOx concentrations (and amy other limiting
F gas stream components determined by testing).
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D. Calculations:
* Hg removal efficiency and loading (mercury profile) for te lead and lag Watbers.

* Carrelian. of lad and lag admorber guard adprimary bdtemperaturesan
offws ematitnts

* Analysis ofthe impact of key gas components on sorbent temperatures during
Conditioning and operational phases

E. Performance:
, Mercury removal efficiency - 9919%
* Carbon medi temperature maintained. below maxium operating temperature

(13000
* Mia" Design life - 12 months (WTP lead adiorber)

5.2 Test 2 - Measure mercmry, hydrogen fluoride, and hydrogen chloride, and Iodine removal
efficiencies trough the adsorbent beds arnd organic removal using a simulated L.AW offgs

A. wesbcnt -on

Residence time - by vandortomchehaildtasa
Spriilgas velocit - by vendor towacmehnaldmsd

*Inlet tempeature - 105 0C*+ 0.5 3 C fNcuinal Covsdfion on Mci clDt he
*Mercury conceataion - 24,000 gg/&cm d& 50 pdc

L. Elemen t meruy S5wt% *1wtHg0
ii. Oxidized mercury l5wf% * I utoH (1

*Raitve humaidity - 10.2 %k 1% (Nomtinal Condiion on Mechanmical Data Mieet)
* Gas composition (actual composition):

a. Bulk gas -Air and water vapor
b. Concentration of organic:

i. acetoruitrIe-Spmki 1.5 ppm

c. Inlet hydrogmn chloride (HO) concmntration - 46 pp:- . ppm
d. nlt ydoge fuai (M cncntaton- 2.8 ppm +01ppm

e. Inlet iodine (1) concenation - 1.0 ppm + 0.1 ppm
f Other compoount

ilet CO concantration.-480 ppin* 10 ppi
ii. Inlet NO concenrution - 3800 ppm :b50 ppm
mi. Inlet NOcncetrtion - 5S600ppm * 50lppm

iv. Inlet4CO 2 concentrution - 1.20/&: 0.5%
v. Wnet S% cncmration -5.Oppifl 0.lppmf

B. Test duration:
* Initial perod to condition the virgin sorbent with the test gases and to reach steady-

sate Operations.
* 100 hours or until breakthroughs of mercury (Continuous).
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C. Data tobe obtained:
* Measure Total Hydrocarbons at the outlet of the lead and lag uisorburs;
* Measure iWle and outlet merury concentrations for the lead and lag adawrbers.
a Measuremercury profe i the lad and lag adacibers (guard and primary beds) at

* Meaure inlet and outlet hydrogen fluoride cocentratons of the lead and lag

& Measure inlet and outlet hydrogen chloride concentrations of the lead and lag

*Measure inet and outlet organic concentrations oftfr lead and lag adambears.
*Measure ilt and outlet offgas twspratures of the lead and lag adntaer.
*Masure slfur content ofthree repmesentative samples of virgin primary media and

tree representative samples of prmary media tenu Amte completion of testing
fron the locgaion where maximum bed tempeaure was reached.

* Media temperature at two equally spaced locats aloug the cterldine Oftto
guard bed and primary bed for both the lead and lag adsorbers (total of 4 per
adsorber).

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

a Limits esablished for step changes to Nox concentrations (and any other limiting
gas stream comiponents deteanined by testg).

D. Calculations:
& Mercury removal efficiency and funding (mercury profile) for the lead and lag

adsorbers.
* Estimated time for lbreakthrfough of mercury for the lead and lag test adiorbers and

forthe WI' lead and lag aambrs (Martury ocnro setidnScinA
is the maximum concentration required for DRE. Design Ife shl be a ratio based
on nominal merury concentration 320 gs/diem),

*Iodine removal efficiency and loading for the lead adstrer.
*Estimated ime for frnailnrugh of ioine for the test lad and lag teat adsorter and

for the WT? lead and lag adautbera.
*Hydrogen fluoride removal efficiency and loading for the lead asortier.
*Estimated time for lead and lag adourber breakthrough of hydrogen fluoride for the

lead and lag test adiortens and for the WI? adaozbcrs.
*Hydrogen chloride removal efficiency and loadng for the lead and lag adnorbers.
*Estimated time for breakthrough of hydrogen chloride for the lead and lag test

adsorber and for the WIT adsorbms.
*COnelatnf lead and lag asnorter guard and primary bed temperatures and

offgas constituents
*Analysi of the impact of key gas components on sorbent temperatures during

conditionring and operational phass.

E Performance:
* Mercury removal efficiency - 9 o
*Hydrogen chloride removal efficiency - 975/m
*Hydrogen fluoride removal efficiency - 971/

PagqP w
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" Iodine removal efiiency - 99%
" Carbon media temperature mtaintained below maximum operating temperature

(130C
" Design life -24 months (WTP lead adsoiter)

64G Success Criteria

1. Verification that specified removal efficiencies inr required offwB consituents awe achieved.
2. Quatization of load profles for required ofps constituents and varification of WT? bed 1Me.
3. Vuiflcatkun that carbon media teperture cotrls maintain carbon media. tempeaure below its

maximum allowable operating temperatmr of I30VC.

pwB-Ci
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Appendix-£
Permit Testing

1.0 Purpose

noe purpose of' appendix C testing is to determinec removal efficiency and lcsding of spikzed organics for
WTP offing permitting.

Le0 overview

Tou apG~ttiS hal cnsst of two adsorbenit columns; (eachi with pant and jiayatvtdcro
media) as deactibedin mechanical data Aiefts (MDSs), represeting the WTP Lend and Lag Adm~rbem.-

Permit requirements for the 'wTp maet offgaa system s qecif compliance, wit Maximum Achievable
Control Technolog WMCi) incineraor tandrd fo mercury and organic (VOC and SVOQ)
destuton. The WTP project has conducted systems tests; sate Vitreous Star Laboratoy (VSL) of the
meter offgas Systins, to determine, if the offgas systems, as desid, will meet MACT requiremnts.
Howevr the test carbn bed used at VSL did not contain a guard bed and in other respectS (e.g., gas
residence, time) the VSL test bed was not representative of the WTP carbon bed design. VSL testing has
also shows large tempersare, exotherms exist resulting ftwn NOx and organics, (allyl alcohol and

naphtueno) i he offgas stream.

VSL testing only evaluated the primary, bed material, Kombisort BAT 37. Because it may be possible
thatother importan tmperiatr effects; may exist within the guard bed iatral, Kombisorb ZA 37. the
testing shall also address the eot the simulat offgss stream compsiion may have on gur bed
media temprrt

VSL testing identified the need to condition virgin Kxmbisorb BAT 37 to water, NOx, and organics. The
Vwor est Plan shall addrs conditioning of virgin activated carbon media based on review of the
followin VSL steps:

* As NOx and organic ramping is initd, actions should be take to elte stop Imp or reduce
rates at a temperature threshold of 120C.

a As 1401 and organic wproada fell rates and during steady state operations. tempeaSSV uP to
130VC are permissible.

- Organic feed shall be stopped if activated carbon media tmperatur exceeds 13 C.
e Vf at mry tme t carbion media temperaure readie 140, both NOx and organic feed shall be

conentraitions are reached, introduction of mercury to the test apparatus may be initiated.

3.0 ObJectves

1. Test I - Determine removal efficiency and loading of mercury, AtYl alcohol, and naphthalene on the

pa and Primary test beds for the lead and lag adsorbers wit HLW simulated offgas. Measure

Page C4N

24390O4B-F00019 byv 3 (&29/2004) Rd!: 24590-WW-3DP.004B-00049



meda tmpeatues idestablish maximum allowable changes in NOx and aflyl alcohol
cocnkt, n eqiedt maintain control of bed temnperatures due to adsorpion and exothermic
reactions. Confirm that the maximum media opmrating temperatures mn the lead. and lag adaorbers are
below 130C.

2. Test 2 - Determine removal efficienicy and loading of morcuy, hydrogen chloride, aflyl alcohol, and
naphthalmne on the guard and primary test beds for both lead and lag adsorbers with LAW simulated
offps, Measure media temperatures and establish maximum allowable changes in NOx and ullyl
alcohol concentrations required to maintain conroal of bed temperatures due to adsorption and
exathenmic reaction,. Confirm that the ma ximumn medi operating temperatures for the lead and lag
asorbter, are below 130'C.

4.0 Quality-Assurance

Teat shall be perfomeid in accordance with the applicable nections of NQA-l. The Test Plan will
include a mati ms-euecn the QA requirments to mplementig procedures for the work and
justifying elements that are not appicable.

S.0 Test Conditions

Each of die tests in the following sections hav 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 i ti section of Appeindix C. The appropriate media for each test will be sletd ad
descrbed in the Vendor Test Pla. Test media shall be consistent with dat proposed for the 'WTP carbon
bed adasubus. The Test Plan will detai the test conditions; and dat collection for each test based on the
media and operating omiditions. including stpa for conditioning of vnigi activated carbon media,

Testing will be done with a bench scae oppesa using ai and water for humidity a the bulk gas.
Carbon test beds shal be hnrnlated such that the temperature drop &ass the beds does not exced 1.0C
with dry hot air passing thrugh the te bede at test teesupuatures. Hoetracing may also be used in

combination with the insulation as a means to compensate for differencs between size Of the test
apparamhl and the.Wi? activated carbon units. If heaters are used, the mainimun number of zone controls
shall be 4 (1 for the gur and 1 for the primary activated carbon media sections in both the lead and lag
ademorers).

5.1 Test 1 - Measure mercury and *allyodoholinaphthalene removal efficiencies, using a
simulated HlUW ofpa.

A. Teat condition&
* Sorbent - Donaun Kanbiwob BAT-37 and ZA-37
a Residence time - by vndor, to match Mechanical Data Sheet
* Superficil gas velocity - by vendor, to Match Mechanical Data Sheet
* Inet temperature 7 94TC + 0.5C
* Mercury concentration - 52,600 jig/dscm , 50 g/idsomi
9 Relative hmidity -186 % ±1%
* Gas composition:

a& Bulk ga - Arand water vapor
b. Concentrations of organics:

Page C-I
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L Ally! alcol - 1400 ppm n 20 ppm. (dry)
-iL Naphthalene -35 ppn~hI1pm(dry)

C. Othe components (actual composition):

L CC)I- 1,2% * 0.030/
ii CO -90D0ppm *l20ppm
HLiNO -480 ppmkL10 pm
iv N02- 370ppmkl 10ppm
v. HF -6.2 ppm* 0.2 ppin

B. TedriatioE
* Initial period to condition the virgin whreat with the tenstases and to reach stady-

af -prtin.
* 100 hours (ciontinuous operation) or until breakthrough of mercuty.

C. Data tobe obtai:
* Measure Total Hydrocattbons at de outlet of the lead and lW adiorbers
* Measure ilet and outlet mercury concentrations for the lead and lag adntiers.
* Measure mercury profile in the lead adaorbier (guard and primary beds) at end of

tet
* Measure inlet and outlet offgas temperatures for tim lead and lag adawibern.

* Measure sulfu content of tree representative amples of virgin primiary media and
*three representatve samples of primary media taken arfter completion ofttesting

from the location where maximumn bed temperature was reached.
a Measure Wnet and outlet allyl alcohol and naphthalene concentration in the lead

and lag adaowbmmn.
* Media temperatue, 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

* Time at which breakthrough occurs (if realized) for ally I alcohol and najtthalene
for the lead and lag adautbern.

a Limit estblished for step changes to NOx and allyl alcohol concenrations (and
any othert limiting gas streamn components determined by testing).

D. Calculation:
* Mercury removal efficiency and loading (mercury profile) for the land and lag

Sn~obes.
a Estimated time for breakthrough of mercury for the lead and lag test adaorbers and

for the WT? lead ad lag adnorber.
* Ally I alcohol and naphrthalene removal efficiency and loading for the lead and lag

adsorbers
* Estimated time for breaktrough of allyl alcohol and naphialene for the lead and

lag adsorbems.
* Correlation of guard and primary bed temperatures and offgas consituents for the

lea and lag adscrber.
* Analysis ofthe impact of key gas canuponents on sorbent temperatures during

conditioning and opeinal phases.
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E. Performance:
* Mercury removal efficiency - 99.9%
* Cai media temperature maintained below maximum allowable operating

temperature for the media (130 0C)

5.2 Test 2 - Meare mercury, hydrogen chloride, ally1 alcohoL1 and naphtalene removal
effiacice using a simulated LAW offgas.

A. Toostoditions.
, Sorterts - Donu Kosnbisort BAT-37 and ZA-37
* Residence time - by vendor, to match Mechanical Data Sheet
a Superficial gas velocity - by vendor, to Match Mechanical Datm Sheet
& inlet temperature - 1050Ck .- C (Ntrnindl Condition on Mechanical Data Sheet)
* Mercury concentration - 24,000 Wgdsie. t50 j4dnfl

1 Eleental mercury S5wt%/~ I t
H. Oxidized mercury l5wt%:k 1 wtHg H~

*Relative humidity - 102% & 1% (Nominal Condiftion an Mechaal Data Sheet))
*Gusconwositatn.

a. Bulk gas -Air and water vapor

b. Cboncmltrationa of organics:
L Acctonsitrlle -50,ppm *1.5ppm
ni. Allyl alcohol- lO0ppmd:3 plan (dry)
iim. Naphthalene -35 ppm:lIppm (dry)

c. Inlet hy4rogen chloride concentration -"4 ppm 4:1.5 ppm
d. Other components (actua composition):

1. Inlet CO concentration - 480 ppm L 10 ppm
i ile NOconcentration - 3800 ppm:E 50 ppmn
iii. Ilt N0concentrution -5600 ppfl± 50 plan
iv. Inlett0 2 concntrtioni-2%+ Q1 .5%v.
v. helet SO2 concentration - 5.0 ppm * 0.1 ppmfl.

B. Test durtion:
* Initial period to condition the virgin urbent wit the test gats and to reach steady-

st operations.
* 1o0 houms (continuous operation) or until breakitrough of mercury.

C. Data to beobtained:
*Measure Total Hydrocarbons at the outlet of the lead and lag edsorbems
*Measure ile and cutlet mercury concentrations for the lead and lag adsombers.
*Measure mercury profile. in the lead adsorber (guar and primasy beds) at end of

eat
*Measure inlet and outlet hydrogen chloride concentrations of the lead and lag

saerers.
*Meare inlet and outlet allyl alcohol and naphthalene concenvastiwis of the lea

and lag adsorbers.
*Measure inlet and outlt off;.s temperatures of lead and lag adsobers.
*Measure sulfur eonten of three representative samples of virgin primary media and

three representative samples, of primary media taken after completion of testing
htor the location where maimum bed temperature was reached.

pa*-
2459D4304 8-10019 Rev 3 (UMA)204) Rat 2490WWfP-3P004B&00049



. Media temperatures at two equally spaced locations along the centerine of doe
guard bed and primary bed for both the lead and lag adso*bp (total of14 per
adsober).

- Time at which brktrogh OccuS (if realized) for aflyl alcohol and naphtbalene
forthe leaditag adaorbers.

a .Limits establisbed for step changes to NOx and ally I alcohol concentrations (and
any other limiting gas stream components determined by tsting).

D. Calculations:
4 Mercury removal efficiancy and loading (mervury profle) for the lead and lag

adsomben.
* Estimated time for breaktfr~cugh of mercury for the lead and lag lest adambears and

for the WTP lead and lag adawoers.
* Hydrogen ohbWide rmal efficicacy ad loading fort1e lead and lag adsoitaas.
a Estnated time for freakibrough of hydrogen chloride for &Ce lead and lag test

adsorters and for &e wMi kWa and lag adsorbems
a Ally I alcohol and naptle removal efficiency and loading for the lead and lag

adiorbers.
*Estimated men for breakthrugh of allyl alcohol and naplibalee forfte lead ad

*Inggadaaubers.
*Correlation of guard and primary bed temperatures and offgas constituents for the

load and lng adeorbert.
*Analysis of the impact ofUky gas Components on soibent temperatures during

E. conditioning and operational plases

E.Performance:
MU Mrcuymovaleffciency - 99.80/

*Hyrdrogen chloride removal, effcec - 97rtin
*Carten media temperature, ianm below maximum allowable prtg

temperature for the media (13 00C)

6.0 Success Criteria

1. Quantization of lte removal efficiencies reqpinW offgas constituents.
2. Quantjzatiat of load profiles, fr require offps, constitents and determination of'WTP bed life.

3. Qumntiadon of cabon medi ttaapcratu and controls to marctain carbon medi below the
mammn allowable operatng tmperature for the activated cartsn media of 13(PC.

Note that it is possible *9a the specified test condition may results activated cartsn media
temperatures tha do not satisfy die sucs criteria, In tha event, the flug will contiue at thie
reduced ally *aho rate that is reqirmed to aatsI~' the mss cnteria Becous the reduced rate may

not satsfy puct needs, additonal Scope for addition of an optional testing may be required to be

performed as follows:

Optional Test
Retest with the lead bed only cm-line to demonstrate the maximum, aliyi alohol and
naphthelene rates that sad*s~ the auccess criteria.
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Appendix D
WTP Specific Tailoring of ASME AG-1-1997
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