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Quarter Ending September 30, 
2008 

24590-WTP-PCN-ENV-05-013 

Index 

Hanford Facility RCRA Permit Modification Notification Form 

Part Ill, Operating Unit 10 

Waste Treatment and Immobilization Plant 

Page 2 of 3: Hanford Facility RCRA Permit, Part Ill , Operating Unit 10, Waste Treatment and Immobilization Plant 

Replace Permit Specification 24590-WTP-3PS-MWK0-TP001 (Engineering Specification for Activated 
Carbon Bed Adsorbers) in Appendix 7.7 of the Dangerous Waste Permit. 

Submitted by Co-Operator: Reviewed by ORP Program Office: 

6/;g-ft'fl 
D. A. Klein Date Date 
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Quarter Ending September 30, 
2008 

24590-WTP-PCN-ENV-05-013 

Hanford Facility RCRA Permit Modification Notification Form 

Unit: Permit Part & Chapter: 

Waste Treatment and Immobilization Plant Part Ill, Operating Unit 10 

Description of Modification: 

The purpose of this Class 1 modification is to update 24590-WTP-3PS-MWK0-TP001 , Engineering Specification for Activated 
Carbon Bed Adsorbers. 

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

I Appendix 7. 7 I 
I Replace: I 24590-WTP-3PS-MWKO-TP001 , Rev. 0 I With: I 24590-WTP-3PS-MWK0-T0001 , Rev. 3 I 

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 1 and 2 to ciarify instrumentation requirements . 

• Changed CO and COx analyzers from supplier's scope to buyer's 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 191 0 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-1-1997. 

• Added Appendix E, WTP Specific Tailoring of ASME B31 .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 I, 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-F000 J l Rev 13 (8/2 1/2007) Ref: 24590-WTP-GPP-SENV-010 
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WAC 173-303-830 Modification Class: 1 2 

Please mark the Modification Class: 
I Class 1 

I X 

Enter Relevant WAC 173-303-830, Appendix I Modification citation number: 
Enter wording of WAC 173-303-830 , Appendix I Modification citation: 

A.1. Administrative and informational changes. 

I 
I 

Modification Approved : D Yes D No (state reason for denial) 

Reason for denial : 

1 Class I modifications requiring prior Agency approval. 

Page 3 of 3 

24590-WTP-PCN-ENV-05-013 

Class 11 I Class 2 I Class 3 

I I 
A.1 

ReviE;lwed by Ecology: 

B. Becker-Khaleel Date 

2 If the proposed modification does not match any modification listed in WAC 173-303-830 Appendix I, then the proposed modification 
should automatically be given a Class 3 status. This status may be maintained by the Department of Ecology, or down graded to a 
Class '1 , if applicable. 
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24590-WTP-3PS-MWK0-T0001, Rev 003 
Activated Carbon. Bed Adsorbers 

Revision ffistory 

Revision Reason for Revision 

0 !~sued for Purchase of HL W adsorbers. LAW adsorbers are on hold pending approval of ABAR 
24590-WTP-SE-ENS-03-1261 Rev 0. 

1 

2 

3 

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

Incorporated SCN number 24590-WTP-3PN-MWK0-00001 and SDDRs 24590-WTP-SDDR
PROC-04-0l 020, 24590-WTPtSDDR-PROC-04-01040, 24590-WTP-SDDR-PROC-05-00392, 
24590-WTP-SDDR-PROC-OSi.00602, 24590-WTP-SDDR-PROC-05-00652, 24590-WTP-SDDR~ 
PROC-05-00701, and 24590~WTP-SDDR-M-05-00018. Revised LAW instrumentation 
requirements for remote mounµng of analyzers and transmitters. Revised Figures 1 and 2 to clarify 
instrumentation requirements. · Added appendix B and C to clarify testing requirements for carbon 
media. LAW adsorber ITS equipment for carbon bed fire mitigation is still on hold. This includes: 
Isolation valves, high temperature switch and interlock, and COx monitors and interlocks. 

IncorporatedSCN24590-WTP-3PN-MWK0-00002and "":' ..... ·~"'"" ···::- ~--~~~: -, _ ', 
2i4590 WTP 8DDR M 06 002:8,., and 24590-WTP~SDDR-MS-07-00051. Revised Appendix B and 
C testing requirements. Added WTP specific tailoring of codes ( appendix D-J). Updated HL W ITS 
List. Updated Environmental Requirements based on EQ Room Data Sheets. Changed CO and 
COx analyzers from supplier' s;scope to buyer's. Added Hg Monitor Probe connection detail (Fig . 
3). 

24590-G04B-F00009 Rev 10 (12/15/2005) 
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24590·WTP·3PS·MWKO-T0001, Rev 3 
Activated' Carbon Bed Adsorbers 

1 Sco,pe 

1.1 Project Description and Location 

The Hanford Tanlc Waste Treatment and ITTUI1obilization Plant (WTP) is a complex of waste treatment 
facilities where the US Department of Energy {DOE) Hanford Site tank waste will be pretreated and 
immobilized into stable glass form via vitrification. The WfP Contractor will design, build, and startup 
the WTP pretreatment and vitrification facilities for the DOE Office of River Protection (ORP). The 
waste treatment facilities will pretreat and immobilize the low activity waste (LAW) and high level waste 
(HL W} currently stored in underground storage tanks at the Hanford Site. 

The Hanford Site occupies an area of a'oout 560 square 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 ofBenton;Franlclin, 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, inspection, testing, qualification, and labeling of the Activated Carbon Bed Adsorbers, 
associated filters, gaskets, insulation, piping, fasteners, shims, and special tools for use in the High Level 
Waste (HLW) and Low Activity Waste (LAW) facilities. This specification also provides the 
requirements for ·the conception, demonstration, design, fabrication, quality assurance, inspection, testing, 
qualification, and supply of activated carbon, testing equipment, testing apparatus, testing materials, 
manuals, instructions, and procedures. 

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

1.2.l 

1.2.2 . 

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

Provide Buyer 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, fabrication, quality assurance, inspection, · testing, 
qualification, labeling, packaging, handling, and shipment for review prior to beginning 
detailed design: 

• ASME AG-1-1997, including WTP specific tailoring 
• ASME AG-la-2000 
• ASME N509-1989 
• ASME B&PVC, Section VIII, Div 1 

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

24590-G04B-F00019 Rev 3 (6/29/2004) 
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1.2.3 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 associated with lifting and erection of the vessel 
• Nozzle loads and movements per thermal and seismic calculations 
• Thermal and discontinuity stresses as applicable 
• Fatigue analysis as applicable for pressure v essels 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 necessary Buyer 
supplied inlet piping to model the velocity profile of the offgas air stream entering the 
adsorber. · 

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

1.2.6 Provide an analysis of the Activated Carbon Bed Adsorber design to determine expected 
adsorber changeout frequency. 

1.2. 7 Delete. 

1.2.8 

1.2.9 

1.2.10 

1.2.11 

1.2.12 

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

Provide internal water deluge fire suppression system to allow flooding of the Activated 
Carbon Beds. Fire detection shall include a combination of carbon monoxide (CO/COx) 
monitors, temperature monitors, and isolation valves. CO/COx monitors shall be interlocked 
to isolation valves. Process water for carbon bed flooding is a backup to bed isolation. 
Provide lllgh liquid level interlocks operated from radar level indicators. 

Provide fire detection and suppression system acceptance tests. 

Provide control logic and VO mapping for automatic configuration ~d fire suppression 
system. 

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

• Visual Inspection 
• Structural Capability Test 
• System Bypass Test 
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• Mechanical Test 
• Differential Pressure Test 
• Airflow Distribution Test 

24590-WTP-3PS-MWKO-T0001, Rev 3 
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• 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 replacement of adsorbent and any 
otherfilter(s) required. 

1.2.15 . Provide all personnel, equipment, apparatus, labor, personal protection equipment (PPE), 
materials, glove bags, bags, HEP A filters, etc. to simulate field conditions, demonstrate, and 
videotape the bag-in/bag-out procedure using fully 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. 

i .2.17 Provide transportation, storage, and installation instructions for the· Activated Carbon Bed 
.Adsorber units per the Seller' s recommendations and the requirements of this specification. 

1.2.18 Package and prepare the Activated ~arbon Bed Adsorber units for shipment to the WTP site. 
Packaging shall be sufficient to allow outdoor storage for a period of up to one year at the 
.WTP site, without Buyer action except routine inspection. Environmental conditions for 
storage are found in section 3.6 of this-specification. 

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

1.2.20 Provide Material Safety Data Sheets (MSDSs) for loaded Activated Carbon Bed Adsorberand 
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 recommended 
spare ,parts list. 

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

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

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

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

1.3 .1 Shipping to jobsite. 

1.3 .2 Unloading and storage of all materials and equipment at jobsite. 

1.3 :3 Activated Carbon Bed Adsorber installation labor at jobsite. 

1.3 .4 Foundation, embeds, 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 Adsorber unit package. 

1.3;10 Pressure drop indicators for pressure drop piping connections. 

1.3 .11 Installation of insulation. 

1.3.12 Instrument racks . 

1.4 Acronyms 

AGS American Glovebox Society 

AISC American Institute of Steel Construction 

ASD Adjustable Speed Drive 

ASME American Society of Mechanical Engineers 

ASTM International Society for Testing and Materials 

·AWS American Welding Society 

CFD Computational Fluid Dynamics 

CFR Code of Federal Regulations 

3-D Three-Dimensional 

DF Decontamination Factor 

DOE US Department of Energy 
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i, ,, 

ESF 

ERDA 

FMEA 

HEPA 

HCl 

HLW 

HF 

HVAC 

HOP 

FFB 

ICN 

IEEE 

ISA 

ITS 

LAW 

LVP 

MR 

MDS 

MSDS 

NDE 

NRTL 

0RP 

OSHA 

P&ID 

PMI 

PPE 

ppm 

psf 

PSV 

QA 

. QAP 

QL 

SC 

scfm 

Engineered Safety Feature 

24590~WTP-3PS-MW.KO-T0001, Rev 3 
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Energy Research and Development Administration 

Failure Mode and Effect Analysis 

High Efficiency Particulate Air 

Hydrogen Chloride 

High Level Waste 

Hydrogen Fluoride 

Heating, Ventilation, and Air-Conditioning 

High Level Waste Secondary Offgas Treatment System 

Foundation Field Bus 

Integrated Control Network 

Institute of Electrical and Electronics Engineers 

Instnnnent Service Air 

Important to Safety 

Low Activity Waste 

Low Activity Waste Secondary Offgas System 

Material Requisition 

Mechanical Data Sheet 

Material Safety Data Sheet 

Nondestructive Evaluation/Examination 

Nationally Recognized Testing Laboratory. 

Office of River Protection 

Occupational Safety and Health Administration 

Piping andinstrumentation Diagram 

Positive Material Identification 

Personal Protection Equipment 

Parts per million 

pounds per square foot (lb/ft2) 

Pressure Safety Valve 

Quality Assurance 

Quality Assurance Program 

Quality Level 

Seismic Category 

Standard Cubic Feet per Minute 
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l 
l 
l 

SDDR 

ss 
TBD 

UL 

VSL 

WAC 

WTP 

1.5 Definitions 

Supplier Deviation Disposition Request 

Stainless Steel 

To Be Detennined 

Underwriters Laboratories, Inc. 

24590·WTP·3PS-MWK0-T0001, Rev 3 
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Vitreous State Laboratory of The Catholic University of America 

Washington Administrative Code 

Hanford Tank Waste Treatment and Immobiliz.ation Plant 

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

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

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 witness onsite operations at the · 
seller and sub-seller sites and perform onsite inspections and s~eillance. · 

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

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

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

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

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

Paragraph: When a paragraph of this specification, referenced documents. referenced codes, 
· or referenced standards is referenced in this specification, the paragraph referenced and all 
subparagraphs and sub-sribparagraphs of the paragraph referenced shall be considered 
inclusive. 

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

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

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

1.6 Safety/Quality Classifications 

1.6.l Activated Carbon Bed Adsorber units for HLW shall meet the quality level requirements ofQ 
as shown on the associated MDSs and supplier quality assurance program requirements data 
sheet Seismic category shall be SC-III as shown on the associated MDSs and defined in 
reference documents listed in section 2. 4 of this specification. 

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

2.1 General 

24590-WTP-3PS-MWKO-T0001, Rev 3 
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2.1.l Work shall be done in accordance with the referenced codes, standards, and documents listed 
below, which are an integral part of this specification. 

2.1.2 When specific chapters, sections, parts, or paragraphs are listed following a code, industry 
standard, or reference document, only those chapters, sections, parts, or paragraphs of the 
document are applicable and shall be applied. For the codes. and standards listed in section 2, 
the specific revision or effective date identified, as well as the specific revision or effective 
date of codes and standards that they incorporate by reference (daughter codes and standards), 
shall be followed, If a date or revision is not identified, the latest issue, including addenda, at 
the time of quotation, shall apply. The effective dates and revisions listed in section 2 shall 
apply to subsequent references to the codes and standards within this specification. When 
more than one code, standard, or referenced document covers the same topic, the requirements 
for all must be met with the most stringent governing. The use of any other edition, revision, 
or issue requires buyer' s approval. 

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 ASME AG-1-1997, Code on Nuclear Air and Gas Treatment, Sections AA, FE, FF, and TA 
See Appendix D forWTP 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 ASME B31.3-1996, Process Piping. See Appendix E for WTP 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 Dl.6, Structural Welding Code-Stainless Steel. 

2.2.7 Delete. 

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

2.2.9 29 CFR 19-10, Occupational Safety and Health Standards (OSHA). 
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2.3 Industry Standards 

2.3.1 · AGS-GO0l ©1998, Guideline for Gloveboxes, Second Edition. 

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 through 4.6.7.2, 4.11, 4.12. 4.13(a)), 5 - (Paragraphs 5.5, 
5.6.5.5 and 5.6.5.6), 7- (Paragraph 7.2), 8 - (Paragraph 8.2), 9, Appendix C, and Appendix D. 

2.3.3 ASME NSI0-1989, (Rev.1995), Testing of Nuclear Air Treatment Systems, Sections 1 
through 8, 11, 13, 14, 15 , and appendices. 

· 2.3A ASME NQA-I-1989, Quality Assurance Program Requirements for Nuclear Facilities. See 
Appendix G for WTP specific tailoring. 

2.3.5 ASME Yl4.100, Engineering Drawing Practices. 

2.3.6 ASTM E84, Standard Test Method 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. 

2.3.9 ERDA 76-21, Nuclear Air .Cleaning Handbook, Chapter 1 (All), Chapter 2 (Paragraphs 2.1 
through 2.4.16), Chapter} (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. 

2.3.11 PIP INIHl000, Hot Insulation Installation Details . 

2.3.12 RR~-271D, Federal Specification for chains and attachments, welded and weldless. 

2.3.13 NEMA 4, Enclosures for Electrical Equipment. 

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

2.3.15 IEEE Std. 323, Standard for Qualifying Class IE Equipment for Nuclear Power Generating 
Stations. See Appendix I for WfP specific tailoring . . 

2 .3. I 6 · IEEE Std. 344, Recommended Practice for Seismic Qualification of Class lE Equipment for 
Nuclear Power Generating Stations. See Appendix J for Wf P specific tailoring. · 

2.4 Reference Documents/Drawings 

2.4. l 24590-WTP-3PS-GOOO-T0001 , General Specification for Supplier Quality Assurance 
Program Requirements 
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2.4.2 

2.4.3 

2.4.4 

2.4.5 

2.4.6 

2.4.7 

2.4.8 

2.4.9 

2.4.10 

2.4.11 

2.4.12 

2.4.13 

2.4.14 

2.4.15 

2.4.16 

2.4.17 

2.4.18 

2.4.19 

2.4.20 
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24590-WTP-3PS-GOOO-T0002, Engineering Specification for Positive Material Identification 
(PMJ) for Shop Fabrication 

24590-WfP-3PS-GOOO-T0003, Engineering Specification for Packaging, Handling, and 
Storage Requirements 

24590-WTP-3PS-NWPO-T0001, Engineering Specification for General Welding and NDE 
Requirements for Supplier Fabricated Piping 

24590-WTP-3PS-MVB2-T0001, Engineering Specification for Welding of Pressure Vessels, 
Heat Exchangers and Boilers 

24590-WTP-3PS-JQ07-T0001, Engineering Specification for Instni.mentation for Package 
Systems 

24590-WTP-3PS-SSOO-T0001, Engineering Specification for Welding of Carbon Structural 
Steel 

24590-WTP-3PS-SSOO-T0002, Engineering Specification for Welding of Structural Stainless 
Steel and Welding of Structural Carbon Stee/to Structural Stainless Steel 

24590-WTP-3PS-FB01-T0001 , Engineering Specification for Structural Design Loads for 
&ismic Category m and JV Equipment and Tanks 

24590-WTP-3PS-NNOO-T0001, Engineering Specification for Thermal Insulation for 
Mechanical Systems 

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

24590-WTP-3PB-POOO-TS11 V, Piping Material Classification, Pipe Class SJ JV 

24590-WTP-3PB-POOO-TS1 lN, Piping Material Classification, Pipe Class SJ JN 

24590-WTP-3PS-PVOO-T0001, Engineering Specification for Technical Supply Conditions 
for Valves 

24590-WTP-3PS-NI5-T0001, Engineering Specification for Actuators for OnlOJJValves 

24590-WTP-3PS-EKPO-TOOOI, Engineering Specification for Electn·cal Requirements for 
Packaged Equipment 

24590-WTP-3PS-MUMisT0002, Engineering Specification for Low Voltage Induction Motors 

24590-WTP-3PS-PS02-T0001, Engineering Specification for Shop Fabrication of Piping 

24590-WTP-3PS-MVOO-T000l, Engineering Specification for Pressure Vessel Design and 
Fabrication 

24590-WTP-3PS-JQ06-T0005, Environmental Qualification of Control and Electrical 
Systems and Components 
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2.4.21 24590-WfP~J&-50~00001, Controls and Instrumentation Radar Installation Wave Guide 

2.4.22 

2.4.23 

2.4.24 

2.4.25 

2.4.26 

2.4.27 

2.4.28 

Spool Joining Details. 

24590-WTP-MV-M59T -00016002, Vessel Co~ections Standard Details Sheet 2 of 3 

24590-WTP-3PS-AFPS-T0001, Engineering Specification for Shop Applied Special 
Protective Coatings for Steel Items and Equipment 

24590-WTP-3PS-GOOO-T0015, Engineering Specification for Environmental Qualification of 
Mechanical Equipment 

24590-WTP-3PS-GO00-T00 14, Engineering Specification for Supplier Design Analyses 

24590-HLW-M6-HOP-00011, P&ID-HLWMelterOjfgas System Melter J Secondary Ojfgas 
Treatment Sheet 3 of 3. 

24590-HL W-M6-HOP~20011, P &ID - HLWMelter Ojfgas System Melter 2 Secondary Ojfgas 
Treatment Sheet 3 of 3. 

24590-LAW-M6-LVP-00004, P&JD - LAW Melters Secondary Ojfgas Vessel Vent Process 
System Mercury Mitigation Equipment. 

3 Design Requirements 

3.1 · General Requirements 

3.1.1 · The Activated Carbon Bed Adsorbers and support frame shall be designed per this 
specification, the applicable documents listed in section 2 of this specification, and the MDSs 
in section 2 of the purchasing documents. 

3 .1.2 The detailed design of the Activated Carbon Bed Adsorbers shall be performed by personnel 
who have past experience in the design, fabrication, and testing of Activated Carbon Bed 
Adsorber banks or HEPA filter banks to meet .the requirements set forth in ASME AG-1, 
ASME AG-la, and NQA-1. Qualifications for personnel conducting the detailed design of the 
Activated Carbon Bed Adsorber shall be provided to the Buyer for review. 

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

3.i.4 The design of the Activated Carbon Bed Adsorber pressure boundary shall be per the 
requirements of ASME Boiler and Pressure Vessel Code, Section VIII, Div. l. (Code stamp is 
not required) Design pressure used shall be as specified on the MDSs. Design temperature 
shall be determined by Seller based on thermal analysis specified in section 3.13.5 for 
conditions generated during a carbon bed fire. 

3 .1. S The design of the Activated Carbon Bed Adsorbers shall be . per Seller and shall meet the 
performance requirements of this specification, appendices, and MDSs in section 2 of the 
purchasing documents . 
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. 3.1.7 

3.1.8 

3.1 .9 

3.1.10 
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Each Activated Carbon Bed Adsorber shall be equipped with a fire suppression system. Fire 
detection shall include a combination of CO monitors and carbon bed temperature monitors 
for fire detection. Refer to Figure 1 and 2 for additional information related to CO/COx 
monitors and temperature monitors specific to each HL W and LAW Activated Carbon Bed 
Adsorber. .(For HL W, each fire detection system shall allow the isolation of one carbon bed 
upon detection of a fire, such that one Activated Carbon Bed Adsorber will not affect the fire 
detection capability in the other unit.) Refer to Figure 1 for HL W CO monitor and isolation 
valve configuration requirements. (For LAW, COx monitors shall be located on the inlet and 
outlet of the Activated Carbon Bed Adsorber unit.) LAW Activated Carbon Bed Adsorber 
shall only be isolated with pneumatic valves on the inlet as shown in Figure 2 . 

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

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

Piping including supports shall be designed per the requirements of ASME B3 l .3 (Process 
Piping). Flanges used for connection to Buyer' s piping shall be class 150 and meet the 
requirements of ASME B3 l .3. 

The CFD model and analysis, thermal analysis, 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 in 
this specification. 

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. filter receiver, piping connections and manifolds for testing 
and sampling, piping connections for pressure drop indication, insulation supports 
and hold-downs, lifting lugs, internal baffles, and mixing vanes (if mixing vanes 
required). 

• Fire suppression system, inlet anq drain piping, shall be piped to equipment edge 
with flange . 

• Activated Carbon Bed Adsorbers, with pneumatic loading and gravity unloading of 
activated carbon. 

·• Platform with grating and guardrails 

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

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

3 .1. 14 The Activated Carbon Bed Adsorber shall be designed to attach insulation to the exterior of 
the pressure boundary . The design shall ensure the insulation is installed per the requirements 
of Buyer Specification 24590-WTP-3PS-NNO0-T0001, Thermal Insulation for Mechanical 
Systems and section 4.3 of this specification. 

3.1.15 Containment of melter offgas is an ITS function of the activated carbon bed adsorber units for 
both HLW and LAW. Design of the pressure boundary and support frame shall ensure 
containment of melter offgas during nominal, maximum, and design conditions. Pressure 
boundary must also be maintained during and post SC-III event. Refer to Tables I and 2 
included in this specification for a .detailed breakdown of ITS and Non-ITS 
equipment/components. 

3.2 Basic Function 

3.2.1 General 

3.2.1.1 Each o:ffgas stream consists of two (2) Activated Carbon Bed Adsorbers that can be 
operated in either series or parallel with the ability to isolate one unit for maintenance 
during operation_ During normal operation, the Activated Carbon Bed Adsorbers will 
operate in a lead/lag series arrangement. 

3.2.1.2 The Activated Carbqn Bed Adsorber units are . located downstream of HEPA filter banks 
operating with-a minimum particulate removal efficiency of99%. 

3 .2.1.3 Each Activated Carbon Bed Adsorber unit shall consist of a vessel, connecting piping, air 
· actuated on/off control valves, adsorber bed(s), insulation, water fire suppression system, 

and a discharge filter. · 

3.2.2 HL W Activated Carbon Bed Adsorber 

3 .2.2.1 HL W Activated Carbon Bed Adsorbers shall be used to remove mercury (Hg) from the 
HLW melter secondary o:ffgas HOP system. 

3.2.2.2 Each Activated Carbon Bed Adsorber vessel shall be designed with a Seller specified 
activated carbon media and number of beds to meet performance criteria specified .in 
sec~on 3.4 of this specification and the MDSs in section 2 of the purchasing documents . 
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3 .2.3. l LAW Activated Carbon Bed Adsorber shall be used to .remove mercury (Hg), iodine (12), 
HCl, and HF from the LAW melter secondary off gas LVP system. 

3.2.3.2 Each Activated Carbon Bed Adsorber vessel shall be designed with a Seller specified 
activated carbon media and beds to meet performance criteria specified in section 3.. 4 of this 
specification and the MDSs in section 2 of the purchasing documents. The Seller may 
supply separate or mixed beds for acid gas removal. 

3.3 Optional Electric P.reheater 

3 .3.1 . If determined necessary by Seller, to prevent condensate from forming in the activated carbon 
media during startup or after replacement, the Seller shall propose 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 The preheater shall be mounted on a 4 ft by 4 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 shall submit proposed control system and instrumentation for the preheater in · 
accordance with Buyer- specification 24590-WfP-3PS~JQ07-T0001 Instrumentation for 
Package Systems, and with the requirements ofthis specification. 

3.4 Pe-rformance 

3.4.1 General 

3 .4 .1.1 The Activated Carbon Bed Adsorber units shall be designed for a minimum service life of 
40 years . Where specific components cannot meet the specified service requirement, they 
shall be identified, and a mechanism for their replacement and/or maintenance shall be 
incorporated into the design. Refer to .section l0.1.12 of this specification for additional 
component design reliability requirements. 

3A. l.2 · The 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 applicable to design, the root mean square of the velocities in a traverse shall be within± 
20 % of the average velocity across the front face of the Activated Carbon Beds, If 
required, ports shall be provided on one footinteFVals to confirm velocity distribution. 

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

3 .4.1.5 Actuators for On/Off valves shall meet the performance requirements of Buyer specification 
24590-WTP-3PS-N15-T0001 , Actuators for On/Off Valves. 
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3.4.2 

3.4.2.1 Refer to MDSs in Section 2 of . the purchasing docwnents for specified mercury 
decontamination factors (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. 

3.4.3 LAW 

3. 4 .3 .1 Refer to MDS in Section 2 of the purchasing documents for specified mercury, iodine, HCl, 
and HF decontamination factors (DFs)/removal efficiencies and carbon media design life 
requirements. 

3.4.3 '. 2 Carbon media performance shall be affirmed by warranty testing specified in Appendix B 
of this specification. 

3.5 Design Conditions 

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

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

3.5.3 The Activated Carbon Bed Adsorber units shall be designed to meet Level C service limits as 
defined in ASME AG-1 , Paragraph AA-4214. 

3;6 Environmental Conditions 

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

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

3.6.3 Control and electrical equipment required to meet ITS functions of containment of melter 
off gas, bed isolation for fire suppression, and prevention of· flooding of secondary off gas 
system on introduction of liquids (LAW only) shall be designed and fabricated to meet 
environmental qualifications in accordance with engineering specification 24590-,WTP-3PS
JQ06-T0005, Engineering Specification for Environmental Qualification 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 "F 
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 containment of melter 
offgas, bed isolation for fire suppression, and prevention of flooding of secondary offgas 
system on introduction of liquids ~AW only) shall be designed and fabricated to meet 
environmental qualifications in accordance with engineering specification 24590-WTP-3PS
GO0O-T0015, Engineering Specification for Environmental Qualification of Mechanical 
Equipment, for a harsh environment. See Table 1 and 2 for list ofITS components. 

3.7 Mechanical Requirements 

3.7.1 General 

3.7.1.l Sample ports shall be provided downstream ofeach bed for monitoring HCI and HF. 

3. 7.1.2 Each carbon bed shall be equipped with three (3) vertical and three (3) horizontal ports to 
obtain physical samples at three locations within the bed. The Seller shall provide special 
tools to physically retrieve samples. Seller may also propose the use of cylindrical media 
samples located external to the housing. 

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

3;7.2 

3.7.2.1 

3.7.2.2 

3.7.2.3 

Loadings 

Pneumatic loading shall lift activated carbon media to the fill chute. The carbon media 
shall be gravity loaded through the fill chute. If permissible in the equipment space 
envelope required on the MDSs, Seller may propose an alternative loading system using an 
integral jib crane to lift carbon media super sacks for bulk. loading. 

Pneumatic loading system shall be complete with hopper, piping, vacuum blower, mounting 
equipment, and air filters necessary to safely lift the activated carbon adsorbent media. If 
determined .necessary by Seller, vibration equipment sh.all be designed and supplied for. 
loading ofthe carbon media into the Activated Carbon Bed Adsorbers. 

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

3.7.3 · Unloading System 

3.7.3.1 Spent carbon media shall be gravity unloaded directly into 55 gal drums for disposal. Seller 
shall allow for clearance of the 55 ga1 drum and bag-in/bag-out operations in accordance 
with applicable code requirements. If required to meet the space envelope specified in the · 
MDSs, the Seller may propose the use an unloading system to: elevate the carbon media into 
a 5 5 gal drum. Buyer prefers to use loading equipment for unloading. -

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

3 .7 .33 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 Adsorber units shall be rated for at least 
300 °F with an efficiency of 99% af 5 microns and have a minimum capacity of two (2) times 
the design flowrate . Each discharge filter shall also be equipped with a differential pressure 
gage to measure pressure drop across the filter. 

3.9 Lifting Requirements 

3 .9 .1 Lifting lugs shall be installed on each Activated Carbon Bed Adsorber unit for balanced lifting 
and handling. Seller shall identify the weight and center of gravity of each unit and submit a 
report for Buyer review. 

3 .9.2 · 

3 .9.3 

3.9.4 

3 .9.5 

3.9.6 

All lifting points _shall be designed and tested in accordance wi:th 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. 

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

Lifting lugs shall be accessible without removal of covers and guardrails. 

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

Sampling and testing connections and ports shall not be used for lifting. 
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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 spreader beams, structural lifting devices, strongbacks, and yokes. 
Rigging devices shall be designed, tested, and tagged in accordance with the applicable 
requirements of DOE-RL-92-36. 

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

3.10 Loadings 

3.10.1 The Activated Carbon Bed Adsor-ber and support frames shall be self-supporting, capable of 
carrying the static loads of components, thermal expansion loads, seismic loads, full flood fire 
suppression water loads, and capable of handling the stresses imposed during shipment, 
installation, and operation. 

3.10.2 Loads to be considered for the structural design of the Activated Carbon Bed Adsorbers and 
support frame shall be in accordance with applicable codes, standards, and -reference 
documents listed in section 2 of this specification. As a minimum, loadings and stresses to be 
imposed shall meet Level C service limits as described in ASME AG-1, Paragraph AA-4214 
and be in accordance with Buyer specification 24590-WTP-3PS-FB01-T0001, Engineering 
Specification for Structural Design Loads for Seismic Category 111 and JV Equipment and 
Tanks. 

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

3.10.4 Nozzle design shall consider seismic, thermal, and combination loads. Loads shall be in 
accordance with 'the requirements of the MDSs .in section 2 of-the purchasing documents. 

3.11 Bag-in/Bag-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 tools . Procedure sball assume carbon 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 safely bag-out media after a 
water deluge (i.e. additional drying of media, vibration, etc.). 

3 .11.3 Procedure shall include proposed means· of activated carbon adsorbent media delivery (i.e. 40 
lb bags, 55 gal drums, etc.). 

3..11 .4 Seller shall work with Buyer to determine PPE requirements to be included in the procedure 
for personnel conducting adsorbent and filter removal and replacement. 

3.11.5 If a glovebag is required to perform the bag-in/ bag-out procedure, it shall conform to 
AGS-GO0l , and ERDA 76-21, Paragraph 2.2.1 and Chapter 7. Seller shall work with Buyer 
to determine whether or not a glove bag will be necessary . 
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3 .1 L 6 Drawings of bags and glove bag (if glovebag is required) to be used shall be included in the 
bag-in/bag-out procedure. Drawings shall show configuration with dimensions and identify 
any equipment, filters, either/or apparatus to 1:>e an integral part of the bags and glovebag. 
Drawings shall also identify material, manufacturer, either/or model numbers of all bag and 
glovebag components. · 

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

3 .11 .8 Personnel shall not need to break the plane of the pressure boundary or.discharge filter access 
openings at any time to perform the bag-in/bag-out procedure. 

3.12 CFD Model and Analysis Requirements 

3 .12.1 The 3-D CFD model, required per section 1 of this specification, shall demonstrate the effects 
of internal structures · and components on off gas flow distribution through the Activated 
Carbon Bed Adsorbers. 

3.12.2 

3.12.3 

3.12.4 

3.12.5 

3.12.6 

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

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

• Activated carbon bed(s) . 

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

• Analysis of changes to the Activated Carbon Bed Adsorber units to enhance off gas 
flow effectiveness. 

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

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

' The 3-D graphical results from the CFD model shall demonstrate uniform offgas distribution 
through the adsorber beds at 75%ofthe design flowrate with ± 10.% variation in flowrate . 

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

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

• Definition of analysis objective 
• Identification of equipment for analysis 
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• General description of equipment supplemented by drawings and sketches 
• Functional requirements per this specification 
• Purpose of analysis 
• Definition of design criteria and inputs with corresponding sources 
• Results ofliterature 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 to conduct analysis 
• Description of software/computer programs used for modeling and any 

calculations and limitations; justification for choice of :pro grain, and evidence and 
description of program validation method. 

• Assumptions {indicate those ,that must be verified as the design proceeds) 
• Analyses conducted with-results 
• Summary of analysis results 
• Conclusions 
• Location for Buyer review signatures 

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

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

3.13 Thermal Requirements 

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

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

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

3.13.4 The thermal analyses shall confirm the thickness and extent of insulation 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 three feet of the skid boundary does not 
exceed l 00 °F. 

3.13.5 Seller 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 pressure boundary and isolation valves. Seller shall 
determine equilibrium design temperature for a carbon bed fire based on Seller specified 
CO/COx 'analyzer set points and the carbon bed being isolated. This equilibrium design 
temperature shall be used in ASME Boiler and Pressure Vessel Code, Section VIII, Div.1 
calculations for design of the Activated Carbon Bed Adsorber pressure boundary . If 
determined necessary , based on Seller operating procedures, operators shall have the option bf 
activating the water deluge fire suppression system. Seller shall assume a minimum response 
time of one hour or any operator action·. Design temperature determined by this thermal 
analysis shall -confinn valve selection (valve material, seat material, leak tightness, etc.) for 
pressure 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 Adsorber design analyses 
for LAW and HL W facilities. The design analysis of the Activated Carbon Bed Adsorber 
units shall be conducted by an Activated Carbon Bed Adsorber expert to determine the 
expected adsorbent changeout frequency for the final Activated Carbon Bed Adsorber design. 
Seller shall provide personnel qualifications to the Buyer for review prior to beginning 
adsorber design. · 

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

3.14.3 Analysis shall determine expected adsorbent changeout frequency based on the gas 
composition and load infonnation 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 specified 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 minimum 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 Requirements 

3.15.l Electrical equipment necessary to meet the requirements of this specification and appendices 
shall be designed, fabricated, and tested in accordance with Buyer specification 24590-WfP-
3PS-EKP0-T000 1, Electrical Requirements for Packaged Equipment. 

3.15.2 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 m1it. The Seller shall provide a disconnect switch 
at the connection point for the Buyer's power feed for each Activated Carbon Bed Adsorber. 

3.15.3 Delete 

3.15.4 Motors shall operate continuously under running conditions at rated load and meet the . 
requirements of Engineering Specification 24590-WTP-3PS-MUMI-T0002, Low Voltage 
Induction Motors. : 

3.16 Instrumentation and Control Requirements 

3.16.1 General 

3.16.l.l Instrumentation included in the Seller' s scope of work shall meet the requirements of Buyer 
specification 24590-WTP-3PS-JQ07-T0001, Instrumentation for Package Systems. Refer 
to Figure. 1 and 2 for general instrumentation layout and additional requirements for both 
HLW and LAW respectively. Buyer shall provide the appropriate ABB control system 
components (i .e. I/0 modules, power supplies) to the Seller for fabrication into the Seller ' s 
control panel. Seller shall provide non-ABB manufactured equipment (fiber optic 
converters, fiber optic patch cables and plates, terminals, circuit breaker, wiring, etc.) and 
panel fabrication. 

3.16.1.2 

Seller shall design their control panel to utilize the ABB control system equipment and 
provide a General Arrangement drawing with a Bill of Materials identifying all parts to be 
provided by the Buyer. Seller shall provide I/0 list for .all instruments. 

Seller shall provide control narrative, logic drawings, and related items as specified in 
24590-WTP-3PS-JQ07-T0001, Instrumentation for Package Systems. Buyer shall provide 
programming according to Seller' s specification of the monitoring and control 
requirements. Buyer shall provide controller, software, and attend and support the factory 
test of the equipment at the Seller' s facility . 

Analyzers and analyzer systems included in the Seller's scope of work shall meet the 
requirements of Buyer specification 24590-WTP-3PS-JA03-T0001; Gas Analyzers. Refer 

. to Figure 1 and 2 for general analyzer layout and additional requirements. Seller shall work 
closely with the Buyer in establishing the performance criteria and location of the Hg 
analyzer(s) . Ericlosures·for gas analyzers shall be NEMA 4. Analyzer cabinets shall be SC
Ill and designed in accordance with Buyer specification 24590-WfP-3PS-FBOl-T0001 , 
Engineering specification for Structural Design Loads for Seismic Category III and JV 
Equipment and Tanks . 
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3.16.2 Activated Carbon Bed Adsorber 

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

3.16.2.2 

3.16.2.3 

• 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 
analyzer. 

• Differential pressure indicating transmitter on each Activated Carbon Bed 
Adsorber vessel. 

• Carbon Bed temperature elements, thermowells, and indicating transmitter. (two 
for each guard media and two for each primary media). 

• Radar level indicator for each Activated Carbon Bed Adsorber vessel. 
• Differential pressure indicating transmitter on each discharge filter. . 
• Outlet CO· analyzer sample collection tap. and return for Buyer supplied ITS CO 

analyzer. . 
• Delete. 
• Mercury monitor sample tap from each Activated Carbon Bed Adsorber with 

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

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

• Two (2) inlet temperature elements (ITS). 
• Two (2) inlet COx analyzer sample collection taps and returns for Buyer supplied 

ITS C0x analyzer. 
• Differential pressure instrument on each Activated Carbon Bed Adsorber vessel 

(with ISA purges on each pressure leg) .. 
• Carbon Bed temperature elements with thermowells and transmitters. (two for 

guard media, two for primary media). 
• Two (2) radar level indicators for each Activated Carbon Bed Adsorber vessel 

(ITS). 
• Differential pressure instrument on each, discharge filter (with ISA purges on each 

pressure leg). 
• One (l) outlet temperature elements. 
• Two (2) outlet C0x 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 mercury analyzer. See Figure 3 for Mercury 
monitor sample tap requirements. 

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

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

As listed in 3.16.2.1 and 3.16.2.2, each Activated Carbon Bed vessel shall have radar levei 
indicator(s). Radar level ,indicators shall be Ohmart-Vega meeting Appendix B 
requirements of Buyer .specification 24590-WTP-3PS-JQ07-T0001, Instrumentation for 
Package Systems. Seller proposed substitutions shall be well documented as to the relative 
technical advantages and exclude commercial considerations. 

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

The Activated Carbon Bed Adsorber Units shall be designed with a single instrumentation 
:tie-in point for connection to Buyer 's Integrated Control Network (ICN) in accordance with 
the requirements of Buyer specification 24590-WTP-3PS-JQ07-T0001 , Instrumentation/or 
Package Systems. Design drawings shall show the location of instrumentation tie-in point. 
Instrumentation specified ITS shall have a separate tie-in point for connection to Buyer's 
Programmable Protection System (PP]) in accordance with section 3.4.4 of Buyer 
specification 24590-WfP-3PS-JQ07-TOOOl, Instrumentation for Package Systems, and the 
requirements ofIEEE Std. 384. 

The following instrumentation for LAW and HL W are specified ITS and shall have isolated 
hardwires to Buyer' s programmable protection system (PPJ) in accordance with the 
requirements of section · 3.4.4 of Buyer specification 24590-WTP-3PS-JQ07-T0001, 
Instro.mentationfor Package Systems for ITS instrumentation, and the requirements of IEEE 
Std. 384. 

• Inlet temperature elements for LAW Activated Carbon Bed Adsorbers 
• Radar level indicators for LAW Activated Carbon Bed Adsorbers 
• Control and electrical components related to HL W and LAW Activated Carbon 

Bed Adsorber pneumatic· isolation valves. (Instrument air supply shall have two 
solenoid valves in series, one solenoid valve is independently hardwired for 
connection to . Buyer's PPJ, the second solenoid valve is wired to the Seller's 
control panel. All isolation valves are fail closed, refer to Figures I and 2 for 
additional information.) 

• Buyer supplied inlet and outlet CO analyzers for HL W. Buyer supplied inlet and 
outletCOx analyzers for LAW. 

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

• Inlet temperature elements for LAW Activated Carbon Bed Adsorbers 
• Radar level indicators for LAW Activafed Carbon Bed Adsorbers 
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• Control and electrical components related to HL W 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 
mounted in Seller's control panel shall be mounted on Buyer procured instrument racks (i.e. 
transmitters, solenoid valves, etc.). Seller shall provide wiring schedule, junction boxes, 
tubing connections, connection diagrams, and documentation to facilitate installation of 
wiring from equipment to remote control panels and instrument racks. Instrumentation 
mounted on Buyer procured instrument racks shall be supplied with the necessary mounting 
brackets (universal). Installation ofremote 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 section 3.3 of this specification. 

3~16.3.2 Proposed control system shall be in accordance with the requirements of Buyer 
specification 2459O-WIP-3PS-JQ07-T000 1, Engineering Specification for Instrumentation 
for Package Systems. 

3.17 Accessibility and Maintenance 

3.17.1 General 

3 .17.1. l Accessibility and maintenance requirements shall be per this specification. 

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

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

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

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

3.17.1 .6 lf the equipment weight (i.e. valves, actuators, loading/unloading equipment, etc .) is in 
excess of 50 pounds the Seller shall design and supply jib cranes, lifting beams, or rigs in 
accordance with the requirements ofDOE-RL-92-36. · 

3.17 .2 Platf onn Requirements 

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

The Activated Carbon Bed Adsorber unit maintenance platforms shall' include guardrails. 
The guardrails shall be made out ofpiping. 

The guardrails shall be designed per 29 CFR 1910 .23. 

The minimum live load for the column platforms shall be 100 psf. If platforms are to be 
used for laydown during maintenance, use .a minimum live load of250psf. 

The fixed ladder to be installed on the maintenance platforms shall meet the requirements 
set forth in 29 CFR 1910.27. · 

The maintenance platforms must be able to be attached to the Activated Carbon. Bed 
Adsorber units without welding after the adsorbers are placed in the HL W and LAW 
facilities. · 

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

4· Materials 

4.1 General 

4.1.1 Material used for the pressure boundary including control .instrumentation shall comply with 
Buyer specification 24590-WTP-3PS-GO00-T0002, Posifrve Material Identijicah"on (PMI)for 
Shop Fabrication. In accordance with the .requirements of the PMI specification the Cr, Ni, 
Mo, content of the pressure boundary materials including weld consumables must be verified 
before and after fabrication. 

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

4.1.3 The Activated Carbon Bed Media shall have impurities less than 0·.1 weight percent carbonate, 
oxide, or nitrate. Seller shall provide written -certification that the amount of impurities in the 
carbon media is less than 0 .1 weight percent carbonate, oxide, or nitrate. 

4.1.4 Performance of the Activated Carbon Bed for removal of HCl, HF, and radioactive iodine 
(1129) associated with the LAW system is required, (an HCl, HF, and iodine guard bed is not 
required for the HLW offgas). The guard bed for HF, located upstream of the mercury 
removal bed, may contain adsorbent such as · acid washed activated carbon or activated 
alumina. The activated 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 .2.1 Materials used in the construction of the Activated Carbon Bed Adsorber units shall conform 
to the requirements of ASME AG-1, Article AA-3000, ASME AG-la, Article HA-3000, this 
specification, and the MDSs in section 2 of the purchasing documents. Material property and 
performance data for any .materials not covered in ASME AG-1, ASME AG-la or this 
specification shall be sµbmitted to the Buyer for review prior to incorporation into the design 

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

4.2.2 All materials used in the construction of the Activated Carbon Bed Adsorber units shall be 
resistant to radiation levels indicated in subsection 3.6 of this specification and be able to 
operate under environmental and design conditions described in ASME N 5 09 (paragraph 4. 4) 
and MDSs in section 2 of the purchasing documents. 

4.2.3 Seller shall maintain a record of ASME or ASTM numbers, material test reports, and 
manufacturer material certifications for all materials used for construction of the Activated 
Carbon Bed Adsorber units. Seller' shall provide copies to the Buyer. 

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

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

4.2.6 Activated Carbon Bed Adsorber housing material shall be in accordance with the requirement 
-of the MDSs. Discharge filter covers shall ·be constructed of316 L stainless steel. 

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

4.2.S. The discharge filter franie shall be composed.entirely of316 L stainless steel. 

4.2.9 Deleted. 

4.3 · Insulation 

4.3.1 The Seller shall provide detailed insulation installation procedures complete with sketches 
showing methods and details for applying and securing external insulation, metal jacketing, 
etc., to the Activated Carbon Bed Adsorber Units and necessary piping. The insulation 
procedures shall be in accordance with PIP INIH 1000 and NACE Standard RP0198, Buyer 
specification 24590-WfP-3PS-NN00-T000l Thermal Insulation for Mechanical Systems, and 
this specification. 
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4.3.2 Procedures for insulation thicknesses greater than three (3) inches shall be applied in multiple 
layers with ,staggered joints. Each layer of multiple layer and double insulation shall be held 

4.3.3 

in place separately. · 

Procedures for insulation installation shall include jacketing the insulation with 3 04 L stainless 
steel following the requirements of Buyer specification 24590-WTP-3PS-NN00-T0001 
Thermal Insulation for Mechanical Systems, and this specification. Toe stainless steel 
jacketing shall be 0.024 inches thick flat and smooth sheet. The jacketing shall be furnished in 
the annealed or soft condition with a regular 2B mill finish and have a factory applied 
moisture barrier. 

4.3.4 Seller shali recommend cements, mastics, and adhesives that will be suitable for the maximum 
design temperature of the Activated Carbon Bed Adsorber units . The mixing of cements, 
mastics, etc., shall be done with deionized water. All recommended cements, mastics, 
adhesives must by certified for contact with austenitic stainless steel. 

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

4.3.6 

4.3.7 

4.4 

4.4.1 

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

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

Piping 

All applicable materials used for piping and related appurtenances shall be in accordance with 
the requirements· of the MDSs and Buyer specification 24590-WfP-3PB-POO0-TSl 1 V Piping 
Material Classification Pipe Class SIi V, for HL W, and Buyer specification 24590-WTP-
3PB-P000-TS1 lN Piping Material Classification Pipe Class SJ JN, for LAW. 

4.4.2 Speciai attention shall be 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 alloys, or materials containing such metals 
as their basic constituents shall not be used in the construction of the Activated Carbon Bed 
Adsorber units and shims. 

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

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

4.6.2 Storage of activated carbon and testing media shall be per the manufacturer' s instructions to 
prevent contamination and degradation. Activated carbon and testing media storage 
requirements and instructions shall be provided'by the Seller to the Buyer for review prior to 
purchase. 

5 Fabrication 

5.1 General Requirements 

5: 1. l The Activated Carbon Bed Adsorber units shall be fabricated per this specification and the 
applicable documents liste<! in section 2 of this specification. 

5.1.2 ASME. Boiler and Pressure Vessel Code, Section Vlll, Div. 1 shall only be applied to the 
fabrication of the housing pressure boundary of the Activated Carbon Bed Adsorber units. 
The housing ·pressure boundary shall be fabricated in accordance with ASME Boiler and 
Pressure Vessel Code, Section VIII, Div. 1. U-stamp and National .Board Registration for 
the Activated Carbon Bed Adsorbers are not required. 

5. l.3 Identification of fabrication methods shall be included in the detailed design of the Activated 
Carbon Bed Adsorber units. 

5 .1. 4 All fabrication shall be performed by personnel qualified in accordance with this specification 
and applicable documents in section 2 of this specification. 

5.1.5 Piping shall be fabricated in accordance with the requirements of ASME B31.3 and Buyer 
. specification 24590-WTP-3PS-PS02-T0001 , Shop Fabrication of Piping. 

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 greater than 3/16 inch over the entire length, except for areas 
around cutouts. Areas around cutouts shall be flat within 1/16 inch per foot. 

5.2.2 Cutout locations shall be within± 1/8 inch and cutout size shall be within ± 1/16 inch. 

5.2.3 The Activated Carbon Bed Adsorber units and shims shall have edges that are both .c;mooth 
and not sharp to the touch. 

5.2.4 The method of fabrication shall minimiz.e the number and amount of seams, overlaps, or other 
discontinuities, which could trap radioactive. contamination. 
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5.3 Tolerances 

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

5.4 Welding 

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-WTP-3PS-SS00-T0001 
• Buyer Specification 24590-WfP-3PS-SS00-T0002 
• Buyer Specification 24590-WfP-3PS-NWP0-T0001 
• Buyer Specification 24590-WfP-3PS-MVB2-T000l (Pressure Boundary Only) 
• ASME AG-la, Article HA-6000 
• ASME AG-J , Articles FE-6000 
• ASME Boiler and Pressure Vessel Code, Section VIII, Div. 1 (Pressure Boundary 

Only) . 

• ASMEB31 .3 
• AWS Dl.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 
paragraph. 

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 temperature is above 41 °F, or higher where elevated temperatures 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-1, Paragraph AA-6335, AS-ME Boiler and Pressure Vessel Code, 
Section VIII, Div. 1, Buyer specification 24590-WTP-3PS-SS00-T0002, Specification for 
Welding of Structural Stainlrss Steel and Welding of Structural Carbon Steel to Structural 
Stainless Steel and 24590-WfP-3PS-SSOO-T000l, Specification for Welding of Structural 
Carbon Steel. 

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

5.4.7 Joints and seams shall be fabricated in accordance with ASME AG-la, subsubarticle HA-4330 
and ASME Boiler and Pressure Vessel Code, Section VIII (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 Coating 

5 .5 .1 . Seller shall provide coating for carbon steel surfaces in accordance with 24590-WfP-3PS-
AFPS-TOOOl , Engineering Specification for Shop Applied Special Protective Coatings for 
Steel Items and Equipment, Appendix D, Item # 8.20. System code D applies. 

5.5.2 Coating finish color shall be in accordance with 24590-WfP-3PS-AFPS-TOOOl, Engineering 
Specification for Shop Applied Special Protective Coatings for Steel items and Equipment, 
Appendix E, ANSI 70 Gray. 

5.5.3 All carbon steel to stainless steel weld areas shall remain free of any zinc filled coatings, such 
as the P02 primer contained in system code D. Surfaces that were previously coated with zinc 
filled material, and subsequently ground off, 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-WfP-3PS-AFPS-T0001 , Engineering Specification for Shop 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: . 

5.5.6 

• Sherwin Williams Macropoxy 646 

• Carboline Carbogard 890 

Insulated surfaces (applicable only to carbon steel in contact with stainless steel) with an 
operating temperature no greater than 200 °F shall be coated with system code H (see 24590-
WI'P-3PS-AFPS-T0001 , Engineering Specification for Shop Applied Special Protective 
Coatings for Steel Items and Equipment, Appendix C , Table 2, limited to the coating materials 
listed in section 5.5 .5 above). The coating shall be applied to all carbon steel surfaces 
overlapping 1 inch on to the stainless steel. Insulated surfaces (applicable only to carbon steel 
in contact with stainless steel) with an operating temperature from 200 °F to 300 °F shall be 
coated with system code G (see 24590-WTP-3PS-AFPS-T0001, Engineering Specification for 
Shop Applied Special Procective Coatings for Steel Items and Equipment, Appendix C, Table 
2) . The coating material specified for use in system code G is not acceptable for direct 
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application over stainless steel surfaces or stainless stee1 to carbon steel welds. Coat carbon 
steel surfaces with system code G to within 1-2 inches of the carbon steel-stainless steel weld. 
Do not overlap coating onto weld area or onto stainless steel material .. Zinc primers without 
top-coating and hot .dip galvanizing are not acceptable on surfaces that will be insulated. 

5.5.7 Carbon steel components of gratings, platform assemblies, ladder assemblies, crane rail, and 
supports shall be hot dip galvanized in accordance with 24590-WTP-3PS-AFPS-T0001, 
Engineering Specification for Shop Appliep Special Protective Coatings for Steel Items and 
Equipment, Appendix D, Note 15. 

5.5.8 Components that are coated to manufacturer's standard shall be in accordance with 24590-
WTP-3PS-AFPS-T0001 , Engineering Specification for Shop Applied Special Protective 
Coatings for Steel Items and Equipment, section 6.2.12. 

6 Tests and Inspections 

6.1 General Requirements 

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 plans for Buyer review. 

6.1.2 Seller shall conduct and be responsible for 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 recommended witness and hold points. Buyer's inspector will advise the 
Seller of witness and hold points and identify the shop tests that the Buyer intends to witness. 

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

• Activated Carbon Bed Adsorber 
• Any Seller furnished materials, fittings, and ductwork required to perform the tests 
• Seller 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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standards, and reference documents for review by the Buyer prior to Activated Carbon Bed 
Adsorber fabrication . 

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

Control and calibration of measuring and test equipment shall ·be in accordance with 
ASME AG-1, subarticie AA-5130. 

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-1, Article TA-3000. 
All testing and inspection instruments shall be in calibration and traceable to the appropriate 
national standard. 

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

. Weld Testing and Inspection 

Activated Carbon Bed Adsoiber welds shall be inspected, examined, and tested in accordance 
with ASME AG-I, subarticle AA-6330, ASME Boiler .and Pressure Vessel Code, Section 
VIII, Div. 1 (housing pressure boundary only), and Buyer specification 24590-WfP-3PS-
MVOO-T0001, Pressure Vessel Design and Fabrication . · 

Activated Carbon Bed Adsorber support frame welds shall be inspected, examined, and tested 
in accordance with Buyer specification 24590-WfP-3PS-SSOO-T0002, Engineering 
Specification for Welding of Structural Stainless Steel and Welding of Structural Carbon Steel 
to Structural Stainless Steel and 24590-WTP-3PS-SSOO-T0001 , Engineering Specification for 
We/dingo/Carbon Structural Steel. 

6.2.3 Piping shall be inspected, examined, and tested in accordance with ASME B31.3, Buyer 
specification. 24590-WTP-3PS-PS02-T0001, Shop Fabrication of Piping, and Buyer 
specification 24590-WTP-3PS-NWPO-T0001, General Welding and NDE Requirements for 
Supplier Fabricated Piping. 

6.2.4 As applicable, per code requirements, Seller shall submit Radiographic, Liquid Penetrant, and 
Ultrasonic Examination procedures for revj.ew, prior to fabrication. 

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

6.3 Personnel Qualifications 

6.3.l All inspection and testing shall be performed by personnel qualified per the requirements set 
forth in this specification and all applicable documents in section 2 of this specification. 
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6.3.2 Seiler shall submit personnel qualification documents, 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 ofNQA-L The test plan shall include a 
matrix cross-referencing the QA requirements to implementing procedures for .the work and 
justifying elements that are not applicable. 

6.4.2 Seller shall submit laboratory test plan and procedures for Buyer review ·prior 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 suomitted for Buyer review in accordance with the requirements of 
section 10.7 of this engineering specification. The final report shall support the engineering 
design of the Activated Carbon Bed Adsorber Units. In addition to the requirements of 
section 10.7; the final report shall show conformance with required DFs as outlined in section 
3.4 of this specification and specified in the MDSs. Any effects related to the design of the 
Activated Carbon Bed Adsorber Units shall be identified in the final report. 

6.5 Shop Tests · 

6.5 .1 Seller shall provide all materials, labor, ·tools, equipment, apparatus, instrumentation, testing 
media, and challenge gas to conduct all shop testing . on the Activated Carbon Bed Adsorber 
units. 

6.5.2 All shop tests requiring that adsorbent media be installed in the Activated Carbon Bed 
Adsorber units shall be conducted using activated carbon. The Seller shall ensure that the 

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

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

6. 5. 4 Electrical and instrumentation tests shall be conducted in accordance with the requirements . of 
BuJer specification 24590-WfP-3PS-EKPO-T0001, Electrical Requirements for Packaged 
Equipment, and 24590-WTP-3PS-JQ07-T0001 , Instrumentation for Package Systems. 
Electrical 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 

24590-G04B-F00019 Rev 3 (6/29/2004) 
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• System Bypass Test 
• MechanicalTest 
• Differential Pressure Test 
• Airflow Distribution Test 

24S90·WTP·3PS-MWK0·T0001, Rev J · 
Activated carbon Bed Adsorbers 

• Electrical Air Heater Perfonnance Test (per design) 

All Activated Carbon Bed Adsorber shop acceptance testing procedures shall ·confonn .to 
ASME AG-1 (Section TA),. N509 (Section 9), N510, and ERDA 76-21 (Chapter 8). 

6.5.6 Deleted. 

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

6.5.8 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 leakage rate shall not exceed 0.1 % 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 conform to ASME AG-1 
(Section TA), N509 (Section 9), N510, and ERDA 76-21 (Chapter 8) . 

6. 7 Bag-in/Bag-out P,rocedure 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 used 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 HL W and LAW facility . Actual adsorber bed adsorbent to be removed shall be chosen 
by the Buyer. 

6.7.3 When conducting the demonstration, 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/bag-out procedure 
demonstration, which will include pulling a vacuum on the Activated Carbon Bed Adsorber, 
room clearance, and lifting constraints. 
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7 Preparation for Shipment 

7 .1 General Requirements 
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7.1.1 The Activated Carbon Bed Adsorber units shall be packaged/prepared for shipment, handled, 
and stored in accordance with Buyer specification 24590-WTP-3PS-G000-T0003 Engineering 
Specification for Packaging, Handling, and Storage Requirements, and ASME AG-la, Article 
HA-7000, (Level C). 

7.1 .2 The activated carbon media shall be packaged/prepared for shipment, handled, and stored in 
accordance with Buyer specification 24590-WTP-3PS-GO00-T0003 Engineen·ng Specification 
for Packaging, Shipping, Handling and Storage Requirements, ASME AG-1, 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. 

7.2.2 . 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-1 , 
Article FE-9000 and ASME AG-la, Article HA-9000. Tagged information shall also include 
associated plant item number specified in the data sheets that are in Section 2 of the 
purchasing documents. 

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

• manufacturer's name 
• shop location 
• date of manufacture 
• serial number 
• equipment ratings (pressure, flow, temperature) 
• plant item number 
• weight of assembly 
• purchase order number 

7.3.3 Nameplates shall be visible after the insulation is installed, or a duplicate nameplate shall 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 shall use Buyer supplied tag numbers for valves, instrumentation, junction boxes, racks, 
and panels. · 

7 .4 Documentation 

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

7.4.2 Seller shall ensure that appropriate documentation is prepared for the Activated Carbon Bed 
Adsorber units, activated carbon, and shims. At a minimum, documentation shall include the 
following information, as applicable: 

• Manufacturer name, model number, and serial number 
• Plant Item Number 

7.5 Shipment Preparation Instructions 

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

7.5.2 The Activated Carbon Bed Adsorber units shall 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 identify the contents of each package sent to the Buyer. All submittals and 
shipping boxes shall be identified with.the Buyer' s purchase order number. 

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

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 
shall be clearly marked on both the equipment and its shipping documents. 

8 Quality Assurance 

8.1 

8.1.l 

General Requirements 

The Seller' s QAP Requirements are included in Buyer specification 
24590-WfP-3PS-G000-T0001, General Specification for Supplier Quality Assurance 
Program Requirements. 

24590-G04B-F00019 Rev 3 (6/29/2004) 
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8.1.2 Seller's QAP Manual shall be submitted to Buyer for review in accordance with Buyer 
specification 24590-WfP-3PS-GOO0-T0OO 1, General Specification for -Supplier Quality 
Assurance Program Requirements. 

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

8.2 Quality (Q)Related Components 

8.2.1 Seller shall have in place a QAP meeting the requirements of ASME-NQA-1 , marked as 
applicable in Supplier Quality Assurance Program Requirements Data Sheet attached to the 
purchasing documents, and Buyer specification 24590-WfP-3PS-GO00-T000 1, General 
Specification for Supplier Quality Assurance Program Requirements. 

8.2.2 . The successful bidder must pass a pre-award survey by the Buyer. Seller shall demonstrate 
. that its quality program is in compliance with the procurement quality requirements listed in 
the Supplier Quality Assurance Program Requirements Data Sheet. 'fhe Seller shall allow the 
Buyer, its agent, and DOE access to their facility and records pertaining to this purchase order 
for the purpose of Quality Assurance (QA) Audits-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 Organization. 

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

8.3 Supplier Deviation 

8.3. l Each Supplier shall be required to ·identify and promptly document all deviations from the 
requirements of the procuring documents. In additio11, . the supplier shall be required to · 
describe the recommended disposition based on appropriate analysis. Submittals of request 
for deviations from lower-tier suppliers shall be through the prime supplier to RPP-WTP. 

Supplier-proposed deviations from procurement documents shall be initiated by use of 
Supplier Deviation Disposition Request (SDDR) fonn in section 2 of the purchasing 
documents. 

9 Configuration Management 

Equipment and or components covered by this specification are identified with Plant Item numbers shown 
in the MDSs, Each item shall be identified in accordance with Tagging in section 7 of this specification . 
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10.U Seller shall submit to Buyer all detailed designs, documentation, procedures, instructions, 
calculations, analyses, laboratory results, models, manufacturer data, inspection plans and 
reports, test plans and reports, certifications, certificates, qualification records, manuals, 
MSDSs, video .tapes, and drawings required per this specification, the applicable codes, 
standards, and reference documents in section 2 of this specification, and the purchasing 
documents . 

10.1.2 All detailed designs, drawings, shop drawings, supporting calculations, supporting analyses, 
support models, procedures, instructions, manufacturer data, operation manuals, and 
maintenance manuals shall be issued to the Buyer for review prior to manufacture of the 
Activated Carbon Bed Adsorber units, special tools, and/or the purchase of special tools, 
filters, and gaskets. 

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

10.1.4 · Seller shall submit to Buyer Engineering and Quality Ve%ication documents in the form~ 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 deviations 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. 

10.1 .7 MDSs in Section 2 of the purchasing documents and motor data sheets shall be marked-up by 
the Seller and submitted to the Buyer for review with the detailed design. Seller shall fill in all 
information that is marked with an asterisk (*) and mark-up actual overall Activated Carbon 
Bed Adsorber dimensions based on the detailed design. · 

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 loadings, 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.Il Provide MSDS for Seller' s recommended challenge gas. 

10. 1.12 The Seller shall provide equipment reliability figures for all major components and sub
components of the Carbon Bed Adsorber system. The definition of components and sub-
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components is at the vendor' s discretion. The reliability figures shall include, as a minimum, 
the following: 

• 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, MIL-STD-1629) and the year shall be specified. In addition, all 
assumptions used to perform the FMEA shall be stated. 

• Recommended maintenance and frequency, as applicable 
• Estimated time to perform the recommended maintenance , as applicable 

. . 

The data above shall be based OD the physical and environmental conditions delineate~ in this 
specification. Where possible, the seller shall compare the figures for the equipment in this 
specification to similar equipment sold and serviced by the vendor. . The source for all 
estimates and any underlying assumptions shall be stated. If software is used to perform the 
FMEA, the seller shall specify the software ,used and the version ( example software, Relex, 
Isogen, Reliasoft, etc.) 

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

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

10.1.15 All analyses shall be submitted in accordance with the requirements of 24590-WTP-3PS
GOOO-T0014, Engineering Specification for Supplier Design Analyses. 

10.2 Drawings 

10.2.1 Seller shall provide all drawings required 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 Yl4.100, 
Engineering Drawing Practices. 

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

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

• Outline drawing showing electrical and instrumentation 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. 

• Insulation detail drawing(s) mapping installation 
• Overall piping and instrumentation diagram (P&ID) for the Activated Carbon Bed 

Adsorber Units using Buyers supplied instrumentation and equipment tag 
numbers. 
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• Interconnection diagram showing details of all internal connections and Buyer 
external connections, including required location and sizes of wiring connections 
(including other connections to Buyer's control system) . 

• Overall single line diagram (wiring .diagram) showing all electrical equipment and 
wiring in the Activated Carbon Bed Adsorber Unit. · 

• Control logic diagrams showing input signal paths required to accomplish a 
response. 

• Assembly drawings with sufficient information and detail to facilitate assembly of 
the 9omponent parts of an equipment item. 

• Shop detail drawings that provide information and detail to facilitate fabrication, 
manufacture, or installation. 

10.3 30% Design Review 

10.3 .1 Seller shall conduct a 30 % design review with .the Buyer. Seller shall submit all drawings, 
procedures, calculations, .laboratory testing results, analyses, and information necessary to 
conduct the 3 0 % design review to the Buyer for •review. 

10.3 .2 Finalized outline dimensions ,of the Activated Carbon Bed Adsorber units shall be included in 
the 30 % design review. Finalized dimensions shall, at a minimum, include the following: 

• Overall dimensions and size for Activated Carbon Bed Adsorber units 
• · P&IDs 
• Control logic diagnuns 
• Activated Carbon Bed Adsorber unit inlet and outlet nozzle locations 
• Discharge filter location and size 
• Testing port and manifold locations and size 
• Adsorber cell overall dimensions 
• Mounting details (anchor size, location, layout, etc .) 
• Preliminary bag-in/bag-out plan 
• Fire water inlet and drain locations and sizes 

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 Calculations 

AH calculations to be provided shall be orderly, complete, and sufficiently 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 srated 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 assmnption basis 
• . Equations 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 

1 o~6 Schedules 

10.6.l A detailed schedule of laboratory 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. A, B, and C TestResults 

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

• Document Number -Test plan number in the document-header. 
• Document Hierarchy - Statement in the test plan text referencing the governing 

test specification. 
• Background - Summary level discussion of past results and current data needs 

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

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

operations_ at steady state conditions, range of equipment operating conditions, 
process flows, pressures, temperatures, differential pressures, etc.) identified in 
tables or other efficient formats . 

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

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

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

• M&TE - A list identifying measuring and test equipment (M&TE) used to collect 
data to meet Test Specification requirements, data reported to the project in the 
summary report or other data reporting formats, and M&TE relied upon for control 
or mode1ing purposes. Accuracy and sensitivity achievable for each instrument. 
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• Supporting Procedures - A list of applicable technical and operating procedures 
or a .referenced document that contains the list of documents required for operating 
the test _ equipment and associated support sy·stems, sample preparation and 
analytical procedures, etc. 

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

• Reporting and Analyses Requirements - Process data that will be obtained and 
reported, Rate versus time, average temperature versus time, and analyses are 
required to satisfy each test objective. Planned data analyses, e.g., comparison to 
theoretical or published predictions, empirical fitting, etc., required · to meet 
objectives. 

• Personnel· Qualification - List of any special training needs .. 
• Quality Assurance - Statement identifying applicable quality assurance 

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

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

• Approval sheet signed by the principal investigator, data validation peer reviewer, 
and project manager, 

• Summarize the tests performed, including the date of the tests, and applicable test 
specification and test plan, 

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

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

. • Present and discuss test results and compare againstthe "success" criteria. Discuss 
whether or not the findings of the test performed are consistent with previous test 
reports, whether the expected Wf P design or operational conditions are 
appropriate for the system, or have implications for safety, permitting, or 
operability, 

• Data collected and its acceptability , 
• Actions taken in connection with any nonconformances noted, 
• Identification of the measuring and test equipment used during the test, 
• Describe deviations from the approved test plan, or expected configuration 

conditions, that occurred during the conduct of the test, · 
• .Comprehensive list of all samples providing the date/time of sampling, sample 

type, and sample label, 
• Data tables listing monitored parameter values. 
• A discussion ofhow'the test results validate equipment sizing and performance . 

11 References 

11.1 Incorporated Design Changes 

• 24590-WTP-J:PN-MWK0-0000 1 
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• 24590-WTP-3PN-MWK0-00002 
• 24590-WTP-SDDR-PROC-04-01020 
• 24590-WTP-SDDR-PROC-04-01040 
• 24590-WTP-SDDR-PROC-05-00392 
• 24590-WTP-SDDR-PROC-05-00602 
• 24590-WTP-SDDR-PROC-05-00652 
• 24590-WTP-SDDR-PROC-05-00701 
• 24590-WTP-SDDR-M-05-00018 
• 24590-WTP-SDDR~MS-07-00051 

11.2 Design Changes Incorporated by Reference 

• 24590-WTP-SDDR-M-06-00286 
• 24590-WTP-SDDR-M-06-00287 
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Figure I HLW Activated Carbon Bed Adsorbcr Schematic 
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Notes: 
1. This figure is only intended to give a pictorial view of the offgas 

flow through the Activated Carbon Bed Adsorbers. Only the 
major components are shown. ReJer to P&IO's 24590-HLW-M6-
HOP--000-11 and 24590-HLW-M6-HOP-20011 and the 
specification for all components to be included. 

2. Deleted 

3. Pneumatic lociding or manuel system is not sho"Wn for clarity. 

4. Buyer supplied merctiy analyzer is pneumatically actuated to 
select Activated Carbon Bed Adsorber to be monitored 

5. Instrument air tubing is not shown. Instrument air shall be 
supplied .on a common header, piped to e(J..fipment edge and 
flanged . 

6 . Seller shall supply a single electrical feed required for each 
Activated Carbon Bed Adsorber. 

7. Except for ITS instrumentation Interfaces, Seller shall supply a 
single instrumentation interface point for both Activated Carbon 
Bed Adsorbers in accordance with tJ1e requirements of Buyer 
specification 24590-WfP-3PS-JQ07-T0001 . 

8. Required PSV and vent lines for fire suppression system are not 
shown. System shall be per Seller's desi171. 

9. Mercury analyzer is shown for clarity but is not included in the 
Seller's scope of supply. See figure 3 of this specification for 
Seller provided merrury probe connection flange requirements. 

10. ITS solenoids identified for the isolation valves ere part of 
actuators. 

11 . CO analyzers ere shown for darity but are not induded in the 
Seller's scope of supply. Seller to provide 1/2" manual ,cot 
valve for CO analyzer sample col lection and return line. 

Lei:iend: 

Q Control Room Traumitte-r -

II Continuous ~ ftw.,-e (~ator Flansc Conncotioo 
~ ~oeuiblc) 

lZS:l ContTolRoom Tran1mittcr-

f Duer-etc Sofiwa.-e 
Carbon Media Fill Chute: 

~ (Opa--atorAoccs1iblc) 

n Hardware - s 
FicldMOllnt.cd s RMMJ'" or Sonio Signal 

~ (Opera!Qr Acccuiblc) (Not.Guided) 

~ htualcd Buttcrlly Vsh-c "i C"-J-bon Media Oi,ch.,-sc 

t><l Man111IV.Jvc 

-<v-/:J 
Some informal.ion o/;age ____ may appear to be 

· illegible, however, the ioformation necessary for assuring 
adcquate desi~ 

1
1, · 

Signature: ~ Date: ~ 1'4/Q:J 
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Figure 2 LAW Activated Carbon Bed Adsorber Schematic 
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Notes: 
1. 

2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12 

This figure is only intended to give a pictorial view of the offgas 
flow through the Activated Carbon Bed Adsorbers. Only the 
major components are shown. Refer to P&IO 24590-LAW-MS· 
LVP-00004 and this specification for all C0"l'onents to be 
included. 

Deleted .. 
Pneumatic loading or manual system is not shown for darity. 

Mercury analyzer is manually operated to select Activated 
Carbon Bed Adsorber to be monitored. 

lnstn.Jment air b.Jbing is not shown. Instrument air shall be 
supplied on a common header, piped to equipment edge and 
flanged. 

Seller shall supply a single electrical feed required for each 
Activated Carbon Bed Adsorber. 

Except for ITS instrumentation interfaces, Seller shafl supply a 
slngle instrumentation interface point for both Activated Carbon 
Bed Adsorbers in accordance with the requirements of Buyer 
specification 24590-WTP-3PS-JQ07-T0001 . 

Required PSV end vent lines for fire suppression system are not 
shown. System shall be per S~ler's design. 

Mercury analyzer is shown for darity but is not included the 
Seller's scope of supply. See figure 3 of this specification for 
Seller provided mercury.probe flange connection requl'ements. 

All transmitters and solenoids shall be remote mounted on Buyer 
supplied Instrumentation racks located in adjacent rooms. 

POT's shall have rotometer ISA purges on each leg. 

COX analyzers ere shown for ciarity but ere not included in the 
Seller's scope of supply. Seller to provide 1/2" manual root 
valve for CO analyzer sample ex>llection end return ine. 

Legend: 

0 Conbol ROODI Tramnutkt" -

II Continuous Software 
Flange Connection 

~ (l"ln,,iwor Aoccuiblc) 

• C ontJOI Room Trarumitt.cr - t Olllcr-cto Software 
Carbon Media Fill Chute 

~ (Opcr.tor AoceNible) 

( Hardwaie - s 
~ Field Mounted s Radar or Son.ic Signal 

(Opcntor Acca.liblc) {NotOllidcd) 

~ AQbJ•tcd BuUcrlly Vil.Ive "i Ca:rbon Media Dischqc 

IX! Manual V1Jv11: 

,(,_'f-.'7 
Some information o/4ge ____ may appear t? be 
illegible, however, the information necessary for assunng . 

adcquatedes~~ Dalee ~{t:j 
S1gnature:_~~45.;:,;.:;_&'==----' 7' 
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Figure 3 Mercury Gas Moi1itor Probe Flange Connection 
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Table 1 Important to Safety Equipment List (BL W) 
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Mandatory Ammonium Nitrate Test Requirements for LAW 
Carbon Bed Adsorbers 
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Appendix A 
Mandatory Ammonium Nitrate Test Requirements for LAW 
Carbon Bed Adsorbers 

1.0 Purpose 

The purpose of appendix A testing is to determine if sufficient amounts of ammonium nitrate can fotm in 
the LAW off gas pipeline, in the guard bed, and in the activated carbon bed adsorber media to increase the 
propagation rate of a bed fire . 

2.0 Overview 

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

3.0 Objectives 

1. Test 1 - Determine formation of NaiN~ in the proposed LAW activated carbon adsorber media(s) 
configuration u the inlet gas contains NOx and NH3. · 

2. Test 2 - Assess the hazards associated with ~NO3 adsorbed in the proposed LAW activated carbon 
adsorber media(s), (i.e. fire propagation). · 

4.0 Quality Assurance· 

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

5.0 Test Conditions 

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

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

Carbon test beds shall be insulated such that the temperature drop across the beds does 
not exceed 1 :0 °C with dry hot air passing through the test beds at the test temperature. 

5.1 Test 1 - Determine ~0J formation in the proposed LAW activated carbon adsorption 
system(s). 
a. Test conditions 

• Sorbent - By vendor 
• Bed residence time - By vendor 
• Superficial gas velocity - by vendor 
• Inlet HEP A temperature - 50 °C (bounding case in exception with m\:chanical data 

sheets) 
• Relative humidity - 50 % (bounding case in exception with mechanical data 

sheets) 
• Gas composition: 

a. Bulk gas - Air and water vapor 
b. Other constituents -

1. Inlet NH3 concentration - l 0 ppm 

n. Inlet CO concentration - 170 ppm 

111. Inlet NO concentration - 4000 ppm 

1v. ·Inlet NO;i concentration - 4000 ppm 

• Inlet gas HEPA filtered to remove particulate ammonium nitrate formed prior to 
the carbon bed with two AG-1 certified HEPA filters operating in series. 

• Eight (8) seconds gas residence time to simulate ammonium nitrate formation, 
prior to HEP A filtration. 

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

b. Test duration 
• By vendor 

c. Data to be obtained 
• · Inlet and outlet NO, NO2, NH3 concentrations. 
• Quantity of:N&N~ - accumulated in the pipeline, HEPAs, and bed media at the 

~cl~ . . . 

• Temperature profile of bed during loading. 

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

5 .3 Test 3 - If a substantial quantity of ammonium nitrate or a substantial 
exotherm is detennined, re-run Test 1 and Test 2 with .the addition of 
offgas pre-heat to 70 °C just prior to HEPA filtration. 

5. 4 Test 4 - If a substantial (> 140 °F) temperature change is measured in the 
bed, re-run Test 1 with 50% of the NO and NO;i concentrations . 
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6.0 Success Criteria 

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

ammonium nitrate accumulated in two-years of bed life. 
3. If Test 1 does not yield detectable levels of ammonium nitrate on the bed media, 

detection level shall be assumed and extrapolated to a two-year bed life. If Test 3 
does not yield detectable levels of ammonium nitrate on .the bed media, Test results 
shall take special note of this observation with no extrapolation to a two-year bed 
life. 
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Appendix B 
Warranty Testing 

LO :Purpose 

The purpose of appendix B testing is to validate performance guarantees related to removal efficiencies 
and design life for the carbon bed adsorber media ,in a prototypic LAW and HL W off gas. 

2.0 Overview 

Mercury is present in many of the DOE' s mixed wastes including the high-level tank wastes, which will 
be processed in the WTP. When this waste is processed in the WTP Low-Activity Waste (LAW) and 
High-Level Waste (HLW) melter systems, the resulting offgas will contain mercury (Hg) and hydrogen 
fluoride .(HF). Sulfur-activated carbon (S-AC) has been successfully used to remove mercury from 
offgas. ' However, it has generally been used with elemental mercury and under conditions that are not 
represe1;1tative of WTP melter offgas. Concerns related to the adsorption behavior of elemental and 
oxidizeg forms ·of mercury, such as mercuric chloride, have been raised regarding mercury removal 
efficiency and breakthrough capacity, which could have a direct impact on sizing of the adsorption system 
and the :frequency at which S-AC must be changed. Test apparatus will include two adsorbent columns 
(lead and lag adsorbers), each with guard and primary activated carbon media as described in the 
mechanical data sheets (24590-HLW-MVD-HOP-00011 , 24590-HLW-MVD-HOP-20011, 24590-LAW
MVD-LVP-00004), representative .of the WTP Lead and Lag Adsorbers. 

VSL testing demonstrated that a rapid temperature rise resulted when water vapor was introduced · to 
Kombisorb BAT-37. A temperature increase rapidly progressed through the VSL test bed. However, 
media temperatures quickly returned to normal as the bed became acclimated to water (except for heat 
losses). Introduction ofNOx to the Kombisorb BAT 37 resulted in an initial temperature rise followed by 
a gradual temperature reduction as the media became acclimated to the NOx (elevated temperatures 
continued as long as NOx feed continued). Because virgin activated carbon media had a much greater 
sensitivity to NOx, it was necessary to· establish a procedure for ramping feed of NOx to the bed (referred 
to as conditioning). The addition of Organics is very important, however acetonitrile (to be used in this 
phase of the testing) did not show much of a temperature effect. Nonetheless, the INL test plan should 
include a separate ramp procedui:e for NOx and organics. 

VSL testing only evaluated the primary bed materia~ Kombisorb BAT 37. Because it may be possible 
that other important temperature effects may exist within the guard bed material, Kombisorb ZA-37, the 
testing · shall also address the effects that the sirnulant off gas stream composition may have on the guard 
bed media temperature. 

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

• As NOx and organic ramping iis initiated, actions should be taken to either stop ramps or reduce 
rates at a temperature threshold of 120°C. 
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• As NOx and organic approach full rates and during steady state operations, temperatures up to 
I30°C are permissible. 

• Organic feed shall be stopped if activated carbon media temperature exceeds 130°C. 
• If at any time the carbon media temperature reaches l 40°C, both NOx and organic feed shall be 

stopped. 

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

3.0 Objectives 

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

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

· below 130°C. 

4.0 Quality Assurance 

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

5.0 Test Conditions 

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

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

· each test based on the media and operating conditions, including steps 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 temperature drop across the beds does not exceed l .0°C 
with dry bot air passing through the test beds at test temperatures. Heat tr.acing may also be used in 
combination with the insulation as a means to compensate for differences between size of the test 
apparatus and the WTP activated carbon units. If heaters are used, the minimum munber -of zone controls 
shall be 4 {l for the guard and 1 for the primary activated carbon media sections in both the lead and lag 
adsorbers). 
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5.1 Test 1 - Measure mercury removal efficiency and the mercury profile through the adsorbent 
bed using a simulated HL W off gas that includes acetonitrile. 

A. Test conditions: 
• Sorbent - Donau Kombisorb BAT 37 and ZA 37 
• Residence time -by vendor, to match Mechanical Data Sheet 
• Superficial gas velocity - by vendor, to match Mechanical Data Sheet 
• Inlet temperature - 94°C ± 0.5°C 
• Mercury concentration - 52,600 µg/dscm ± 50 µg/dscm 
• Relative humidity - 18.6% ± 1% 
• Gas composition (actual' composition): 

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

1. acetonitrile - 2 ppm± 0.05 ppm 

c. Other components 

B. Test duration: 

1. COi- 0.4% ± 0.03% 
ii. CO- 5.2 ppm± 0.2 ppm 
m . NO - 480 ppm± 10 ppm 
1v. NOi- 370-ppm ± 10 ppm 
v. HF-6.2 ppm± 0.2 ppm 

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

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

C. Data to be obtained: 
• Measure Total Hydrocarbons at the outlet of the lead and lag adsorbers 
• Measure inlet and outlet ~ercury concentrations for the lead and lag adsorbers. 
• Measure mercury profile in the lead and lag adsorbers (guard and primary beds) at 

end oftest. 
• Measure inlet and outlet offgas temperatures oflead and lag adsorbers . 
• Measure sulfur content of three representative samples of virgin primary media and 

three representative samples .of primary media taken after completion of testing 
from .the location where maximum bedtemperature was reached. 

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

• Time at which breakthrough occurs (if realized) for any adsorbed constituents for 
the lead and lag adsorbers. Breakthrough is defined as the concentration at which 
emissions reaches 50% of the specified remova1 efficiency. For example, 
breakthrough for mercury would be 26.3 µg/dscm using the DF of 1000 and 
maximum mercury loading of 52,552 µg/dscm shown in the mechanical data 
sheets. 

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

· • Hg removal efficiency and loading (mercury profile) for the lead and lag adsorbers. 
• Estimated time for breakthrough of Hg for the lead and lag test adsorbers and for 

the WTP lead and lag adsorbers. (Mercury concentration specified in section A is 
the maximum concentration required for removal efficiency calculationf Design 
life shall be a ratio based on nominal mercury concentration 7,608 µg/dscm.) 

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

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

E. Performance : 
• Mercury removal efficiency - 99.9% 
• Carbon media temperature maintained below maximum operating temperature 

(130°C) 
• Media Design life - 12 months (WTP lead adsorber) 

5.2 Test 2 - Measure mercury, hydrogen fluoride, and hydrogen chloride, and Iodine removal 
efficiencies through the adsorbent beds and organic removal using a simulated LAW offgas 
that also includes acetonitrile. 

A. Test conditions 
• Sorbents - Donau Kombisorb BAT 37 and ZA 37 
• Residence time - by vendor to match mechanical data sheet 
• Superficial gas velocity - by vendor to match mechanical data sheet 
• Inlet temperature - 105 °C± 0.5 °C (Nominal Condition on Mechanical Data Sheet) 
• Mercury concentration - 24,000 µg/dscm ± 50 µg/dscm 

i. Elemental mercury 85wt% ± 1 wt% Hg0 

ii. Oxidized mercury I5wt% ± 1 wt% Hg+2 (HgCli) 
• Relative humidity - 10.2 % ± l % (Nominal Condition on Mechanical Data Sheet) 
• Gas composition (actual composition): 

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

· i. acetonitrile - 50 ppm ± 1.5 ppm 
c. Inlet hydrogen chloride (HCl) concentration - 46 ppm± 1.5 ppm 
d. Inlet hydrogen fluoride (HF) concentration - 2.8 ppm± O. l ppm 
e. Inlet iodine (I) concentration - 1.0 ppm± 0.1 ppm 
f. Other components: 

B. Test duration: 

1. Inlet CO concentration - 480 ppm ± 10 ppm 
u . Inlet NO concentration - 3800 ppm ± 50 ppm 
m . Inlet NOi concentration - 5600 ppm± 50 ppm 
1v. Inlet COi concentration - 1.2% ± 0.5% 
v. Inlet SOi concentration - 5.0 ppm± 0.1 ppm 

• Initial period to condition the virgin sorbent with the test gases and to reach steady
state operations. 

• 100 hours or until breakthrough of mercury (Continuous). 
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C. Data to be obtained: 
• Measure Total Hydrocarbons at the outlet of the lead and lag adsorbers 
• Measure inlet and outlet mercury concentrations for the lead and lag adsorbers. 
• Measure mercury profile in the lead and lag adsorbers (guard and primary beds) at 
~~~ . 

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

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

• Measure inlet and outlet Iodine concentrations of the lead and lag adsorbers. 
· • Measure inlet and outlet organic concentrati0ns of the lead and lag adsorbers. 
• Measure inlet and outlet off gas temperatures of the lead and lag adsorbers. 
• Measure sulfur content of three representative samples of virgin primary media and 

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

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

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

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

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

adsorbers. · 
• Estimated time for breakthrough of mercury for the lead and lag test adsorbers and 

for the WTP lead and lag adsorbers. (Mercury .concentration specified in Section A 
is the maxrnnim concentration required for DRE. Design life shall be a ratio based 
on nominal mercury concentration 320 µg/dscm) . 

• Iodine removal efficiency and loading for the lead adsorber. 
• Estimated time for breakthrough of iodine for the test lead and lag test adsorber and 

for the WTP lead and lag adsorbers. 
• Hydrogen fluoride removal efficiency and loading for the lead adsorber_. 
• Estimated time for lead and lag adsorber breakthrough of hydrogen fluoride for the 

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

adsorber and for the WTP adsorbers. 
• Correlation ·oflead and lag adsorber guard and primary bed temperatures and 

offgas constituents. 
• Analysis. of the impact of key gas components on sorbent temperatures during 

conditioning and operational phases. 

E. Performance: 
• Mercury removal efficiency - 99.&% 
• Hydrogen chloride removal efficiency - 97%. 
• Hydrogen fluoride removal efficiency - 97% 
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• Iodine removal efficiency - 99% 
• Carbon media temperature maintained below maximum operating temperature 

('1300C) 
• Design life - 24 months (WTP lead adsorber) 

6.0 Success Criteria 

'l. Verification· that specified removal efficiencies for required off gas constituents are achieved. 
2. Quantization ofload profiles for required off gas constituents and verification of WTP bed life. 
3. Verification that carbon media temperature controls maintain carbon media temperature below its 

maximwn allowable operatingtemperature of 130°C. · 
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A,ppendix-C 
Permit Testing 

1.0 Purpose 

The purpose of appendix C testing is to determine removal efficiency and loading of spiked organics for 
WTP o:ffgas pennitting. 

2.0 Overview 

Test apparatus shall consist of two adsorbent columns (each with guard and primary activated carbon 
media) as described in mechanical data sheets (MDSs), representing the WTP Lead and Lag Adsorbers. 

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

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

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

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

• As NOx and organic approach full rates and during steady state operations, temperatures up to 
130°C are permissible. 

• Organic feed shall be stopped if activated carbon media temperature exceeds 130°C. 
• If at any time the carbon media temperature reaches l 40°C, both NOx and organic feed shall be 

stopped. 

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

3.0 -Objectives 

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

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

4.0 Quality Assurance 

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

5.0 Test Conditions 

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

The activated carbon beds proposed for the HL W and LAW off gas systems will operate under the 
conditions defined in this section of Appendix C. The appropriate media for each test will be selected and 
described in the Vendor Test Plan. Test media shall be consistent with that proposed for the WTP carbon 
bed adsorbers. The Test Plan will detail the test conditions and data collection for each test based on the 
media and operating conditions, including steps for conditioning of virgin activated car1>?n media. 

Testing will be done with a bench scale apparatus using air and water for humidity as the bulk gas . 
Carbon test ·beds shall ·be insulated such that the temperature drop across the beds does not exceed 1. 0°C 
with dry hot air passing through the test beds at test temperatures. Heat tracing may also be used in 
combination with the insulation as a means to compensate for differences between size of the test 
apparatus and the WTP activated carbon units. If heaters are used, the minimum number of zone controls 
shall be 4 (1 for the guard and 1 for the primary activated carbon media sections in both the lead and lag 
adsorbers) . 

5.1 Test 1 - Measure mercury and ally] alcohol/naphthalene removal efficiencies, using a 
simulated HL W off gas. 

A. Test conditions: 
• Sorbent - Donau Kombisorb BAT-37 andZA-3(' 
• Residence time - by vendor, to match Mechanical Data Sheet 
• Superficial gas. velocity - by vendor, to Match Mechanical Data Sheet 
• Inlet temperature - 94°C ± 0.5°C 
• Mercury concentration - 52,600 µg/dscm ± 50 µg/dscrn 
• Relative humidity - 18. 6 % ± 1 % 

• Gas composition: 
a. Bulk gas - Air and water vapor 
b. Concentrations of organics : 

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

~·-• __ ., _ __ ____ , .. . s - --· -- -- ···-- ..... - . ··- - · .•··· - - --··----- - ------· 

PageC-iii 
Ref: 24590-WfP-3DP-G04B-00049 

-·-·· . .----------- --------..-.. ---------- ------------ --._....,..-- -



1. Ally! alcohol- 1400 ppm ± 20 ppm (dry) 
- ii. Naphthalene - 35 ppm± 1 ppm (dry) 

c. Other components (actual composition): 

1. COi-1,2%± 0.03% 
11. CO - 900 ppm ± 20 ppm 
111. NO - 480 ppm ± 10 ppm 
1v. N02 -370ppm± IO ppm 
v. HF - 6.2 ppm± 0.2 ppm 

B . Test duration: 
• Initial period to condition the virgin sorbent with the test gases and to reach steady

state operations. 
• 100 hours (continuous operation) or until breal,..'1:hrough ofmercwy. 

C. Data to be obtained: 
• Measure Total Hydrocarbons at the outlet of the lead and lag adsorbers 
• Measure inlet and outlet mercury concentrations for the lead and lag adsorbers. 
• Measure mercury profile in the lead adsorber (guard and primary beds) at end of 

test. 
• Measure inlet and outlet o:ffgas temperatures for the lead and lag adsorbers. 
• Measure sulfur content of.three representative samples of virgin primary media and 

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

• Measure inlet and outlet ally} alcohol and naphthalene concentrations in the lead 
and lag adsorbers. 

• Media temperature, at two equally spaced locations a1ongthe centerline of the 
guard bed and p~ary bed for both the the lead and lag adsorbers (total of 4 per 
adsorber). 

• Time at which breakthrough occurs (if realized) for ally l alcohol and naphthalene 
for the lead and lag adsorbers. 

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

D. Calculations: 

• 

• 

• 

• 

• 

• 

Mercury removal efficiency and loading (mercury profile) for the lead and lag 
adsorbers . 
Estimated time for breakthrough of mercury for the lead and lag test adsorbers and 
for the WTP lead and lag adsorbers. -
Ally 1 alcohol and naphthalene removal efficiency and loading for the lead and lag 
adsorbers : 
Estimated time for breakthrough of allyl alcohol and naphthalene for the lead and 
lag adsorbers . 
Correlation of guard and primary bed temperatures and off gas constituents for the 
lead and lag adsorber. 
Analysis of the impact of key gas components on sorbent temperatures during 
conditioning and operational phases. 
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E. Perfonnance: 
• Mercury removal efficiency - 99.9% 
• Carbon media temperature maintained below maximum allowable operating 

temperature for the media (130°C) 

5.2 Test 2 - Measure mercury, hydrogen chloride, allyl alcohol, and naphthalene removal 
efficiencies using a simulated LAW off gas. 

A. Test conditions. 
• Sorbents-Donau Kornbisorb BAT-37 and ZA-37 
• Residence time - .by vendor, to match Mechanical Data Sheet 
• Superficial gas velocity - by vendor, to Match Mechanical Data Sheet 
• Inlet temperature - 105°C ± 0.5°C (Nominal Condition on Mechanical Data Sheet) 
• Mercury concentration - 24,000 µg/dscm± 50 µg/dscm 

i. Elemental mercury 85wt% ± 1 wt% Hg0 

ii. Oxidized mercury 15wt% ± 1 wt% Hg+2 (HgCii) 
• Relative humidity - 10.2% ± l % (Nominal Condition on Mechanical Data Sheet)) 
• Gas composition: _ 

a. Bulk gas - Air and water vapor 
b. Concentrations of organics: 

i. Acetonitrile - 50ppm ± 1.5 ppm 
ii. Ally! alcohol- 100 ppm± 3 ppm (dry) 
iii. Naphthalene - 35 ppm ± 1 ppm (dry) 

c. Inlet hydrogen chloride concentration - 46 ppm ± 1.5 ppm 
d. Other components (actual composition): 

B. Test duration: 

1. Inlet CO concentration - 480 ppm± 10 ppm 
11. Inlet NO concentration - 3800 ppm ± 50 ppm 
m . Inlet NO2 concentration - 5600 ppm± 50 ppm 
1v. Inlet CO:! concentration - 2% ± 0.5%v. 
v. Inlet SO2 concentration - 5.0 ppm± 0.1 ppmB . 

• Initial period to coridition the virgin sorbent with the test gases and to reach steady
state operations. 

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

C. Data to be obtained: 
• Measure Total Hydrocarbons at the outlet of the. lead and lag adsorbers 
• Measure inlet and outlet mercury concentrations for the lead and lag adsorbers . 
• Measure mercury profile. in the lead adsorber (guard and primary beds) at end of 

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

adsorbers . 
• Measure inlet and outlet ally l alcohol and naphthalene concentrations of thdead 

-and lag adsorbers . 
• Measure inlet and outlet off gas temperatures of lead and lag adsorbers. 
• Measure sulfur content of three representati¥e samples of virgin primary media and 

three representative samples. of primary media taken after completion of testing 
from the location where maximum bed temperature was reached. 
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• Media temperatures at two equally spaced locations along the centerline of the 
guard bed and primary bed for both the lead and lag adsorbers (total of 4 per 
adsorber). 

• Time at which breakthrough occurs (if realized) for ailyl alcohol and naphthalene 
for the lead and 1ag adsorbers. 

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

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

adsorbers . 
• Estimated time for breakthrough of mercury for the lead and lag testadsorbers and 

for the WfP lead and lag adsorbers. 
• Hydrogen chloride removal efficiency and loading for the lead and lag adsorbers. 
• Estimated time for breakt:hrough of hydrogen chloride for the lead and lag test 

adsorbers and for -the WfP· lead and lag adsorbers. 
• Ally I alcohol and naphthalene removal efficiency and loading for the lead and lag 

adsorbers . 
-. Estimated time for breakthrough of ally 1 alcohol and naphthalene for the lead and 

lag adsorbers. 
• Correlation of guard and primary bed temperatures and off gas constituents for the 

lead and lag adsorbers. · 

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

E. Performance: 
.. Mercury removal efficiency - 99.8% 
• Hydrogen chloride removal efficiency - 97% 
• Carbon media -temperature maintained below maximum allowable operating 

temperature for the media (l30°C) 

Success Criteria 

1. Quantization of the removal efficiencies required off gas constituents. 
2 . Quantization of load profiles for required off gas, constituents and determination of WTP bed life. 
3. Quantization of carbon media temperature and controls to maintain carbon media below the 

-maximum allowable operating temperature for the activated carbon media of 130"C. 

Note that it is possible that the specified test conditions may result in activated carbon media 
temperatures that do not satisfy the success criteria. In that event, the testing will continue at the 
reduced ally 1 alcohol rate that is required to satisfy the success criteria. Because the reduced rate may 
not satisfy project needs, additional scope for addition of an optional testing may be required to be 
performed as follows : 

Optional Test: 
• Retest with the lead bed only on-line to demonstrate the maximum allyl alcohol and 

naphthalene -rates that satisfy the success criteria. 
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Appendix D 
WTP Specific Tailoring of ASME A,G-1-1997 
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'i 

.,,.. 

,Riyci PrO:ttdioJI' l'r~jcct- )Va~e Trilatmcnt ::et~nt 
-~ fcty 'ReguiremeatJ,iiocamufVolllDm'JJ 
~5~Wf P-SlW,ESllf01'-'001·-0l,,'R~vA· 

·111¢' DO~ ~iic)~t.A:\r ¢Ie:i:i:ii11~ }~~;i,J~tjqk;:,(~¢fcteJice.f.lOE_~.iJ0TfK,1'.j6~-'2QOJ Cb;iptcr i~.i ruid 
'f i'gw-ec'.2,8fa)')'.,.iJl~,tesflJe-,i),ppomince_.aria iiitei)t'behio,d:ftiillc~,i:i;guic¢oiei1t. A64 ·sul>Sll\j;,l'tiili; 

~~!l::t:14f~;;3,· eJ'.~1XJ~;;;;;:;;;;~:!:;:.:Jl/1t.~t ~0~t~1:r; 
cmiiJforum pcrfl>rmno«;eolill IIDPA·tzyc:'fiU~,r; --Tbe:~ryes·dcp:icrcd in figu:rc~iS(!i)ol:lheI:laudbook 
·$Jl;owth.U'iitWA 1t/m~¢'Jl'Yt'l</~,o/; ~ ,u,,®,-1r\J1;1'01q'llli.1iQlii 'iiize,~1 ~~,)l'c:~d1Q ~n®'at.e::a tilil>A 
n llt:r.'iUCb;tl\ll~the~-I F1\~llSOp«f'Ol1tliJll<.eTC9uiiilllJS:l1t wou1,dfO~'be mi:~-

N.uma;ous ,,,;i:imol:paidr.i11{10 :tcsls.h:,ve; bi;.et1Jd<?J'ffiC.d on·flie:propos~tf:futct,dcsigl,!'botb .U\lljde. 
pco't-0ty1ieJiou~t\igbind;.on iiidWiHual prolriiypc--ratlmLlilt=ilesigned'wi~ a ,lll\?dii;i :u-cn of 136i;g Al:,_.or 
-;,pt1~e}5',$~$:WJ.p~~-!PL'.di_1F\tel91,;i.\y, ;eiltl.1 u,'ll/ ~l!,<!J;oJll,'trnt~.tl~t:n;:'filtcrdtlsiW) wil4,nedia:-ve!:<)cities ~~~i::i~,~:!~t~:i;=:~~f ri\llliicmfo~-iis-iitafodfa KG•l {~$-- f!t91% 

'lb~ pi:opost-d ~~\Vl:Il' dt;si,gtJ ·J]SCll a.ifilter. wi~l\{Jl_ll:~X~nnli;-1y•3i> SCj-- ft:..:0Fclfec1iv,emalin tlreu, or::! 
mediit'.:V~lli'ci~ ofi3£prolii'lilatelY 6/1 flfm-i:I., Thi$.~_pri~t¥ :i4nlall uilJ)tO:VeoJeli(oo lheUK.•rle~,!fll and · 
ih~fore,cim'4i~Jpiriel}Ithe;IJKS}lml.1:ml;ri:qilir,e1nei\i. . 

FUl'fhl;r ruidltioir,oi\fiiter-media,~o meefthe 11\QTe re,stiktiye NJ--.i Stc.tion:~requ~em~r),•oulq ·1,ossibJy 
result ins,other _unc!ci;irnbk,de~gn aud;petfotmm:icc; chaniciei;istics (ei~f ioi:re:isdl,Dl'!; rcduceilpl~i 
-spa<;. _ii?~), JhQ:ftltpr ~e'O~- ~1s.lll~6~unit,.xi_by_ n:w1iyo(J\_¢i 1.r:lil.!pH~!~tioJ~~ in~?_il<l~~; ~Yailimle 
bo1l®i.g ,;pare, pr;iwlllicl ftltcr2ll!lliclliotl.iJn1ftt1011,kan'd ~te dtf1PO$#lpacn,~• lmrrtAtrona. 

R<W:l!l(l'l'll~)el'.K-40q<}-,f_ ratuig irtfor;natjon for ,ibe 2;,00() .'nc:fm filter a$f6li!)W~ fur ;qimotc cliarigc.1111d 
silfe.clur1_1je '!:If![> A-rnil:ialftlier:dcsigns; 

TAB.LF. i-'K-4l'>Oll-1 {TAitbRF..i>) 
n!J,?_;t,1, ~.lAL f l ,OWIIFJ> A flL'fER-"- NO',MINAI. MTCNOS 

(&fni) {nllhr.) ln'.ches'WC 

40 68 I.3 325 

170 L3 525 

'25ti 4Z5 

500 8~0. l_.J .325 
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1000 

2000 

;QiJ'.cr''Pr!)tedii>!' l'l'!lifct - W11~c Tnal;llient:l\lant 
S:lfety-,Requu;e~ts·Doc11;111eatVol11111,e.n 
Z459!i:~,}'P-Slffi.;;ESH-Ol.:4>01..-07-.R,l·4 

17-0() J.3, 

3400 

313 

400 

J~stii'tca~o,il: An~\\'. tiitet :qe~ign i!I bei\Jgi:!ex-e&P~J:wi'Jh {be in~pnif g uat(f}'Jngjt 'in. acil(!Tdll/lC.e with 
:tliil,.:.A:1!1,l·~dec Thi:~P:.\V'rP#,icliM:µ<,w.HEPA flltet~,i_g,1i>l'ig1tiat~ .. ~rnn:I.J:K ,MC11'rul'Brie.rgy 

~-t~~\i!~E 
.iiililw.fu.1~,J:11;tiha-·pa¢:k:,dc,ilh, incrcllScs:in•fnc~gutirrltn :medfa,pocJc.,gops {1,_1Sci3 .to,lll.llmiit!e ·. . 

k::1;1:::~~_:._;_~t~~~?:i_ :_ t~::~_~;;t ,~i~?-:l:_::,_i~:t_ ~~r:~:e~d~~-1 

dqj~~.'\Vlih·a~1nch p:l~~pth propqsci.lfo:r uso;oo the'.RP.l'a'W'IP. -Toa~liibtly decperlU'J'•W'.fP·medj:i. 
piic'k',desjgn 1..ii! in,;rease,ilie :niter media_ ai-i:i ari~:-increase fheteinovcl efficie,ncy ior,sniall j\atri'cies. · 
.'Ibe.b~JI~ gainrolii lht :'RPP·'W'l'P '!'lldilil .1il,lcj,,desj~ iiteYte\¼dto;f>\ilWo@i,thebegllg:i!?le.in~~ m 
.nirlio:w miista1m, {-, S to,S°./4'. ~f:typicalflllerioiidiiig_acchange--out,orfilte,,,:lement). 

matneu .anU-Squarene;s 

Type tfi1terfliirib>¢ and ~ -'izj,'tol~c~:sballmeet·lhe:folloiv~g oriti:ri:i: ~llelwitli:in ¼,ii1,,.flat · 
with.in 1i')t in . . 

. ,lastjfic~tio-n; ·TAibORINGO'f.P/'iRALi;Et'.fSMTOI.llllAYCE:·Tpe,m~loril)gl)r,~Qrted{llxw,; .. ch~l!&es 

•:~;::~~:~:!!:~~u:::~~ef!it~~::.a~!:J~~::~·.=;.:~ ~ 
S11P,p0rtstbe:ilil1er inside lbe:li<>USUJS. theoo'ifotemi capii_fuilysuspc:o&dlrrsi&the-hotisiht(b:YlhC'/ 
llP.Jioll!te inJei,~ l(i;e,, p«tWt~!J,uap:;c!o!ll' .~~,,~11ehJ'\ie:-:~~iligtni:a ;i~,1iPt ~to (mn\4fc -~ i). 
·Pari!Jlelism to· wilhiiH/8 UL· :wi11en&ilre lhiit mi,ruleqi1c1u:.ib.ou-',ing~1o;t1ilier seal is created. ,Fci;·:fue:S1tf e
Chungi:,fi1tq .:as wtU1 ·the ;rema\e filllll; .lhc ,s.ia1 is ;fonned'by·insenfon :ufo housi4t mfH~.Jleiiil~-,n.:fihl!r 
•~ I titleat:htilincf wi(l\;!!, niniuni¢wi'ilth:of3~4: in. 11tc. gel .cbllllncl i~·lo.Si11lid1in:th,c fillliYinliii ilant, . 
_P.ilrqllelism 1.t1 ·w.j1hin: l i! i'J\. .·wfll :cpsu1"·a_n iidci1uai1::housipg-10,-flt1cr,se4I_ iu:rcaie/i. . 

1-AlLl:')RING OF Sil!:U.ARENESS 1liJLE~·oE: 'fl1e,-i-sq_uar.Cli\l!,$,h0Jcr.anct '.li'.<,m,fl.K-{i-:i1l isJx:iog 
lldtlressedwith a;toler.1oce0 fur cin.'Ulal'cJ\IDOUl:a~•·£[ai'cil•iniailoHngfor:Fl(.;6z;12. Circular-iunouicootrois. 
thc-CUiniuative viiria\µJJlil.'t)l.11:tltaj' ~eresen(iii ihfp,:isitl011Ri; rc_ltitioush,ip,hl:tween .fbcirilet 'irru1gc::l!Dd 
ouUei enlb:ap. JnllJ1ccfion-,fi-mcin:ular runoui·:is·cquivnkmtio ond meets-the eodei-cq)lircmcniJo·,ma.inuiin 
w sq~micss ~u:iufic ,,v:l_lilc tJi¥ing ,i.riio.accountthe ~ti.n:: len,glh oflhc.tilt,!,, :t;lainfai:P.!Dg;ta<liru 
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River'P:ro,~O!\',l'r~je_ct,-•wa~~ lt~1tm:c11t':Pl~.nt 
Safety:R,eg11ireme111s-DocurneJit:YolllDte Il 
2459():WJ'.P•S-!ID'~H:.Ol-'Otl--01,;iRev-'4· 

filterc'lrcu);1n:uri0llt to ·w.ithiu !l)d/jZ".tolcr~nt;ll'.will i:cl!=C. IJie filter.fofl!):s-an a_clequatc.scalwiihiii .the 
filt~(:')lo11siii& · · · · · 

Ov.er.li!J I>lmensio:rts 

:R'~!acc P.41lillr~~llFK-4'2·~2itt;toU~# lc,:ji',t~~rcillote ,i;&il~e a!M1 safe cilllnge n di:il ~rEP.A 'lilfer 
~ip: 'J')!pel ·fikcr,:length$hal1,lie{f O:/-J/2.irl;1; c,r¢1arrunout pfnlicr fl~ge -wiib re~cttatbdiltcr 
, critl ~ll'P- s.bi1U.·oo.,vitb.io·1132.•in .• al1,otl:jer-'4imensi~f :£1/; , ·in. 

.,J'a~fi~atif.!n:.,-~f ID.\8' ';iwd ~seat ~e,; w:e:te11l111 ,spe_c\flt'l<>:~lon FK,rir~ia.i filte~ . ..yiih ga:~j(et&,arrd 
:.therefore;iliiniirisions;a.n<i.tolc.ii\tlees ~i;iteil .witb'tbeso.cterms,?te',Jlot<4Pplicable'tatfie,'fypeJ-gel,~tat 
radialfiltcrs,o, beu,;eihrc·lbe:RVP~W1'H~ · · . 

'.ff.:TLQlU:NG OF C:OW¢'EN11U'GfTI'. -CQQc~jljciity ;,:the .cor1<iii'io11Lm wJifoh •!he ~es nf·all eras~-~:::}~~:~t~~= it:~~:;~~~!::;~:~t~~~~~:;:ro:~ci~ i$ · 

:R:uo;u:uheferiiJa tlfe resu1~ 5ifrot~'tuJi:'-ilJ~rt·.a.~t'its:~enu:-.il n\1,~ 'whi lc;mM'$urii1g ·w;it.h• ac'diJil hlil i<::iror its 

s~~:r~~i~1m;;.; 
~ .may ,b_e'}lr<l.'lent in,ihe-posfrloruil -relaaoiiihip between. ihedu]ct:fi:mgc and. outl.ct eod.cnp. 
:1,'be 11:3~-itt t6lef.ui~¢;ptovicl!!gf!)r- drt114ift11oout:v,ill eOi:lll:lf# •fi)Ji:i: fom.,.s ~11;adequnte s'¢Jil witlri1rtl:ie 
:n)te1•)>0,11$,iJ,lJI, , · · 

'l¼:ll,0I!J~9 O!c<JENERAt,0£SJGN TQLER"l'tda Pf t7: JJ1;6.l'.N.: Rffi!LAC5: "all.othi:r 
dimensioiis+/- 1716-in.' " \\'l'rti.; "'allrithcr.:i.limei1,:;iotis, t-/- :1116 in,:Avilli:exi:t.-ption;ihafdesigil JiHer-m~dia 
10Ja®gu~ g-.ip!ll)faJJ'be +/- I /S'~m,.(i:e., i!}ll}lliji~ina.,roio\m,um roajia_lQ Y!L'l!glli!fir~p:oflfi"), 

Ja:.dlfica~J~n~ The pt"QPCm!il tle!igojs veri~.ff,1.0 lie ¢e.througl) .;i:iderequired fi lterglllll.ffielltfon te~ting 
•3s_Msccibe.d in Stci'fon F'.K-5100. 

N<>t Awtica.1iltt 

l ustificlltlon; .1'he ASME,Cpmmjttee·o~ue-lellr .':A.1r:-and.Oas '1)-eaunenl(t.'ONA&'I.) bM s6teil ihat 
:Sectio!il!G only·Dfplici tn~~in,ho~~-'.#one0of16eiiltcihousing,;_(i.c:, railial Qr: axl~:frltci . 
~gn~)'to he•in$tti11edon;-r:b't:RP-P.-Wtll-'Ptnj_cct_;isa,' \walk;iri~ -d~i!W- Rl\ferenc-e·,ASME Tecluik,nl 
,lD.!erpreiatioo·File·l!: 05•9,90,:,RPP~WTl'i'"CC!i'l/.:)'cJ.7935): 

Re\>is!:'P~ra:grnph TA-4632 a~,fullowUoUemote change -nnd·safe changendinl HEPA homings: 
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;, 

,.Qiver .Pl'otectio,n l'r9je:~~W•!\t• Tr~tn,~nt:~ _nt 
'SJdety-Reguiieme~1-D1lC,ll;melifV0~1C'R 
l ~S!IO'-\Yf,P-SIU);a,ESH-014>61-02 ,,:Rev-4 

Replai:e '"dowr.,ir~ wi!h ")i~u:~~ -~ foi' 'dlai.i y: uFor R_e,nofeCfiarige:and SatH;J.iai1gc Radial 
fc!,EfA.ti!t~~ks, flo~m~l!Ul"l;~l(~tion.~-1ipstre3tn \'R-c.Jde·req_uirei'!:do~-niitr,ellll);' 

iiustlikatlon: '111c.requirement fii,~~ -measurem~i'S' IO be'to)cet1,t\ownsireamK>f euch HEPA filter in a 
:~){~ in o.rdertov~1fy cg~l flml, tlistniilitii5n:lic~'®.ll fi\teti ,n ~ !:illnt ln 1ta\ii1i~ iRtillfloW .. 
-sy.tero~; ll'll)CllMrrem,mt,:lo!;atiQ.0,4o~urrriil;pMm!id'~ru.e-1Q,tl1ti,fiuJ?[OVCme1its.fo, lbe,J:4ey,r~1Kl'itiop6 
(li.:;ilow.~\-tfa)glite:qjti'g)i~iqi.-:fir~'.boqjiltig:.~<(by:~b~·tifrer'its~li, }Jowev,~~·tilie':~\S,~W:ffereqc~:ui 
oooi;faun;tl90 ~dllt:~'.bj-''tlte ro#ii!l :filtei\ U\e{lo:,,;, rr:ofil~ hcithco'ie~r)g aJ)cj:.~11liigtl)<i:rfilter, ~-,~fuiµjeJy 
.rompl¢xlfo:;;ci~ :iln\fomi:<i~er-'llieiµ)fi:J: f;u:e). 'l)~-~ting~1 a11iilfsis{compuiai:iouil1Jllli1Hl~ic 

::~:~=~1~1:~;t~~i:~1:t~~m~:~iir~~~i:~~}~ 
~=[;{tj::iii~~:~~=;%:t~~°!~1t:c~:=J~ttrcr,_ 
wn!tln;:ew!h·,fi1tec ,i1!Je.L.Pit:4,icti:d re,,;ulisJ,tp_mtW'~·nwileli:og ha.ve,ngre,id\v101,li®Jal-fie_ld-.ineal;urcm.cats 

:~:i~~\;:iifa1l~~5!;!t~~i!f:Jf;~J::!J~i~t!it~::( 
.acpn~li,,l)e-0,{lfl the•eode,r~ui~. 

~evi~-e-Ji:rr:,gr.rpb 1'A-4W:l a:;follows:~r,axial'bousingi.'llsed:is:-LAn.:e:,··v.litbleeds: 

'.Ihn mtlcie is:not'llpplicalile .to,LAB CSV mbleei:laxiitl filrer housings .. 

'Jiiitltlcatfoli:,'l'he;inteli't:,tif'thiii'icitHiU>1viirify::tbli1.ih.itest,.1etosol:it:uriifotmly mi:tcd.in1h¢:air ,stream .. 
-whcri:,it:rc:acl,esthffi lt~ri11.~.~t':)ifyi;n1"y~t i\)ibh lilief:cirt'n,ofilter bank :K~il)g'chdl~nge(/. '.lti'i~ i:e~is 
,cooiiemed pnronrily,:wiff1 dcsigm .Drtd'lay,oiic,~whm,,&_sfogli: ·p(ilm ii:i)ij:ction pf llllJti8oi,iti,c,1Qsepfo,~imfry 
to thefi~tban~11J~y-te~ultin.:no!}--linifor:m,disiri.blllion:of'll1e'liist,ag_im~ · 

lbll tiil\oO\Wcy ·FncililfCW.1rillllied ~ogci$'i;le!ti!,'1ft;a ·sucJ.i l.llnt:eac'.bJilter i~a~sig,ferl.j!,S nwo ac'roll(i.1 
ntjecti.® 1mwifoJ<l; Th!'manrfold-design-alld :its-p:ro,droity-it>,theultecgi:i1LVI). becn.q,:raiifii:d'-tfTm,..'C,t:lhe 
~s!il)niAio&,tl;•t)tnti::r.iii.,p,tes,eb,fcil:iii,;A;'f.'-,L 1'!1.e~•usl,Mi.iiPo(!Whlnro '19' ii.;~ 11!:e'.ltir
oemSlll mixing fiel<kommimoninifrest per, T.A-4@'r · Howevei:, the ·housiog d~ign is::nol beiog 

·DJ,6<1.lfr&l(~l'RPJ>-W[}lu~'11tldae~,miii1.l&,b:yvirtucof(pe miinii/ac111rcr·~/iQQS.,:wili-nor ~ 
impadoo b:(the..insrnllriiioo'.i,n ~ JU!l>-Wtf>·L;ihorauiry }facility. 
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AppendixE 
WTP Specific Tailoring of ASME B31.3-1996 

Riv!)r:.Pro~·P..,ojea'" 'Wa* ;l'fi!Jitment.ftaat 
:Sil~t,:'R~• ii!'m~nti 'D!><;Um••t•~~lume•II' 

,24$.$1C-WT:P-SRJ);.R'SB;.:Ol;.W°14>2; R~v 4 

:R¢\<isi.on:J/>% 
.Sp<>nsoring:0,:glllliz:,tfo rr: .ASME 

:w:m Sl@::ifx;'Tot10,ing. 

Th.c follo~jµg((diiof4'l) J:1.tAs¥E: ~3;~;3; /P.,:oc«..i,;l"ip(#g/ i$ •teqQ'.!n,.d.;fot .Lise by lhc '.\Vf? 'CQ.il\ract:ol' tts•µn 
J:i:iiplem,i:mg::S1;1tl<l111:il for:>fQ ·a;c,fnbticnJioa·a,,ll) ffl'-'tilllAtiori of(hosc.:j,oTtiorna ilf':il,e,qv. du<\!'woi:k ,lliac 

· ~~~;fJitt;~~~ii~1tti:t:i~~;:~:j~::;g;~t;;i1rr.::~~t~~~:i).· 
alio,va11ec.Jur'1io£Jcak~ti1Jg;cl.OSUT<>.•Yl'.cl&·.outaide·ofit1acct:6$lbl¢·W<l•&. · 

• n,tw1oi:ell ·siic'tionl1,fJfJ\SME rt3'Ll:iq,plicable;tn,embt?ili1eii-dilctwotk·w.ill-0nly,wi11:llizt!ti to .die 
,&ti><!t;1'ii.l'it",jil.lle<1:.ii!r'ii,~,.t'Jt>Hclitidl'l;•1rl$lii~ 1ttii1•~~,1>.n·(and,n;._s~\,i;1~:;fa:i~g)_ilf' . 
C,,~1)cfiui,tlletllii;,;,;piplng,~tn_g~sed:as;£'~t!uetwnt'k._ · Aiirtesting,r~)liirements'for, ,l'.hi.s _. 
tiu.;_twof!o.'1011 ,bc,eru:ripliant-..:ia., .,\;SME :A~·l . . Qciowc;i,.or·tlas.cription-<rf.lb!Y.<c.potiiom ,of;A.,SME :~~;t~:~t~rt~rtt~~~\t:;:;;;;::: in~)~~~rt,Qt:¢,1~riJ)'.l)· Jhli~fie#,~~.}\,i~-nn_ll 

-~ 'lli..~il*itj~i~'!if ~1;cmt . .5 11~1::~1<i,.co weJ11.i_ii1,rre~·wit( o1flyoo:11....,,.i 'for ~E'B i (;:? 
w@J:!iug &eC$i .,At; :loui'.f as·thli_;iiiress-iufoosffici:iciond':ict<lfS,~-om-A'.SNIE:B3•l.;3°2002-w·e~ Jnctbe 
~.,~~-:;µ,ajy.sisfor ihi>''Wdclipgn;es,,w¢tdiog .• li,~tiibi:i~ t4,ci,theriibe t 99:6 ~r llte 20Q!.ciiition of . 
};.$ME.l;l3.1:;3,C!lh OO ,il!ied: .f¼l<1~iij'Ji aescnpti.'q.Jl ti fctbq~portidu~•of ASM,$ B'.>J~3, Ap)>1:mJiJ,:1). 

· E~b~Ri~~~ 
fimHsofolfon CO"'!P®cnt pubidc ihi,innccesslblc nrea. F:uciiiex,thJic,l!X) %·-v.olume~citispe.;,,jon 
\!Si,\griitt-a:sqnfo?i!J:n\'~ti1:>:n1?,;.r ~ ;B'3J ;;;-J!'!l;1W"'P~4;j,, js, cQl'ld_ucu;il fc;r w,clds to •&.: 
v~cuu,tt boX>tested; 'lhea·the·:ultni1'<micia..anii,llilion,~,llJl¢:eouihitred Ul!iin;g~,uicih<>il 'tlm.creates 
n1\tfmruiiuii1JS a•ri._:produ1-ibl\> ~,np.;µ,isii~ •~g~~) o(thc eniire weld lo :tii¢·-aµil aml rndilil ' 
oite~tlbu, · 

• 'Jl1~ tiul~~pl)S, i}( AslvU; .83l.3 ,adopticg;ihc.\mwi$i~.of:ASME U:l'U3 {c;) - 1998 
Addendum pm,_gl1\ph:3'.4:5;z.:3(c'),lll'C •upplica1ile to ·all .~SMBB3-l :3;pii>ing in !ill fociliti.<-'S.except for 
ciosure-~lil, 'in'accei;gible •urens . · · 

Plpi.lrg.)iro;>idiug.-1u,onfi11en~U11nctio,'Il -i1u~1:wrdance with SRD 4A-J.'W.ill .. cim1ply -~ii.II 
•rhc:l'Mlo•:u1g·uclii)1~'llf:AS:M'E R1l,~J991>, Jj'tqey,.t!l £ipi11g. Tbcst" .. ~edfons -0f A:SMl: 
B3J,.3 are:applicnble.for embetkle4dl!.chvor.k. 

·Ompter '3.Mneoni# 
Chnpter,5, Filbr;icatioo 

· Tabh;·34l.3:2:,''fi~ awq,taoce~tcri~ J0t;·C~ry:O fluid scrtio.:pipillg 
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~lv,llr:l'rotcctton ~Je:~.,. ·W:aste 't,u-:itnicntJl!ant 
Sitflihi.Jle,uir1:m~a.~ ,boc11rncntVolwn~.-tr 
1459il-WTP•S~ESH-OI:00111:z, fil~il 

,w>cndi-'t<C:,lruplcment~.Stai1~ 

J~~til'i\:!lliJlJ!: Due 10 \\'".in;thlc,kn=:nqul.cmeat~,qt duct eJTlooddedm :coocn;lc:. pipio:;m;ucriil,i* · 
~ed .AS'Mfi·B1 i.3'Will ';ipply,toA11ii:i.eriaiii, .fabricatfou,,and.insp€il:tioiistlµldl!J'llii,zs 'apj>r<i,priale. 
Teliii:ng·~remt:nl!I ·fur•uucli:iirair treiltme11Lsy&e111S win'.f>e coniilstei:ll'.wit!i MlM'BA~l-, 

Pi1tmg.pr-0,v[di,11g a C(nfr°meJUCOl,fiindion :it1,:ilc.c'(lr'-C1nnce::\\·ith.S'RD'S.J.•~ -m1l:(:Orupiy-~ith. 
:the (ollo~i~g~e~.tions 11l:A:h'MB Bn.3.:/1996,!Proces!i':Pipiiig, Tncsti•liccliori's 'Of ASME 
'B3L3: iini•!ippli¢itbll\'JOT -embedded :d.~cJ;woi:lc, . ' . 

Clmpter3;'.Materuils 
Clial)tcr5, l1lU,~11tiot1 

'fabhi MJ:J;2', VisW1l .ai:iiiipia,IJe~ c:iu:ti,a:fof Gat~g'Qiy J) fluid service,pipii1g. 

Jusflfi~lillo:n: iJuc;;io w.ai1Jhlc~1.requ~ otdiicJ embedded ili canc1iite,pjping•'Jn:iteriiih.ure 
tequired. ,~E 831.3-'wiJL<iipp)y. io.Jrillleria.ls, i:libricaGon,:and inspection stuidards 'lli appropriare. 
"r~ili~regajretnen.1)\:fQi:onut:fettr aJr treatmeni,&e,~ wm be ~i:in$i~ent;wiih >\SM'i:i,t.;G-t · 

Pipi1tg ·pr:.,ovliiinga.~onfinem~ntfunclion in; uceor~~-llC(l'With S'JU) .4.:Z~Z·wiU.ro'OlJ)l-y \\1th: 
ASME'..B31S~t!J.96!"Ptocess'Plping, with.·thecfollo,"1ng mo.d!Oeation: 

1n Tabli 'D300::on:.de~ctjJ)UO!l.Clf welding ice :1>¢T AsME'Bl6:9 sh:illl:>ti-l'cviseil S.O i.t i.~ com,l~1e1it 
\viilrth:tt"'1t1w.n:in l':il:ile',D300 of ASMEIJ'.H.J-2002: 

D~piioo 

\Veldttl. tee per 
ASME.BlM 

.[Notcs'{:24,.(4), 
( 6);. {llJ~:(lJ)] 

l<'.lexibility · 
F11i;to.r 

k 
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.Oilt-4lt;;.P.lan~, 
~ 

_0,9. 
]iU~ 

C.2~2 

fu<]!hrn·e 
-_~; 

3/4io ;. 1/4 

li1e:i.ibility . 
ChaNlcteristi~ . ,. ,. r,:i · .-·, .;.• -

3,tf 
r~ 

·Skefiib 

&lmllas. 
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,River -l>rotctjil)i\J.79jept • W•s.t,e· l'f',Jltm.e.nt'~ll\,nt 
:Safety· lll!(IU.irements,DonmetltNul11mt ti 

2'1590-<\\'"fi>~$1U).-i;,~I:I-Ol~Oili'-illi Rev 4_ 

l\1lJJe11dix C: ln1!ilcmenling $tand:u'& 

.;J11st!I'ici1tlun: Jhc:we,o>(~J.o):"!eril~,;iblliiy c\l\.\w;ic~eJ:ii.tlc-foc'weJili1ig:t~ ·per A$ME·'B,}6'9 :m 
acoonfuncewiU1A--SMElBL3-1002v;,iU-n!Cl'.easeobi!rtb'e o_Qt.,,of~plane..llh<J·i'1"plaoei¢ress 
in~ensJtie'!!\'lon fac,t.of'I\;, Tbe1ocrea.'!ed:i1='intensi'fic.aoon tacrors will reducet be allow:ible 
otit~of;~p.lane'iuili-Jti•pt;n¢~fub11t,;th~t.~¥,i~pli&l:!J)tb<i'.Wel9~gu;ell!5d~ccjr~<?lrl~~latcd 
strcssbclo;"'".thcstresscs-aljo\\:ablt;:bY,:ASM!Hl3~.3,.l~. 

'[mppri:a1(t'(o· $'1i'fety piJ)illg-\VitJ\iu.the\9®,Pe:!ifSitiJ'4.2-'.4~l\atl,compiy with :Asrvrtt 
Blll:Pf:!>9~.,C~ptci' v,_ ,Piriigrltph.31'5} :usi~g-the· foilow,in.g-~ppr.oach:ioti va~11uni b~x 
1(-ak' te-sth~lf 'V.lfeuµinirli~•Jeult t~stlii'~ ill ~il!u>l!/)J,,'ildtjjrtiitici.bt p*i!u:iilatic:"l~l(tes~!,tg, · 
n1~y~·us~a·1o·k'ut#1. (ldJpti~ltllti.-01f~.ro.o:infe.relitoU p'ipiJ.ig,;fteld b1Jtf.WeiJjl$'inside an 
:in~~p(llsi.b\e~~11.;{l1S'~efinc~!n .. APPl!~~~fi,,~ec,~!)D·(,,,Dj ;11ut·to; tlie nrstlsola~?D 
componcnt.ouWde il.'he,,nacccssibki.ariea;,only uJ1derJhe:Collowing ,comliliirns! 

V.lli:uum:'Box'LealC:1/est,Ml!lliiid·- 'lll't 'i0:<ciitw1,bo;,: leak test dia1J: trea'n.:1~co1wnct"'1,,th.a. B.ubble '!:¢st -

'1/:~l!\lffi'D.~i'l'tcl:uiiqu~t~;;pttji~~[ rn ASME }jfty- ,~ ~ectioo Y;:t\rtii;JelO: A:ppen<!ix: Ii. 
sdo.rooito tire (eq,Jn:cmeriuhisteclb;eloW; 
la:) -~itivliyof.i,h~,t~t~U:bede=nstr,areql_o·,bc-~rtes&ll!all lE-3 atl!l-1!ll/.sec at i.s psig: 
(~) '.lbe<~~,p~e~Uhe n:padial vaomm of :a~least:'7 psi beiow aonosphe:ft, .applied ;to.~t,outslde 

.orth:e::w.etd: 
(i:) Tire •~ired partial VlICUUlll shall _ be·main!aincd f(lf_:it least 20,s-eo:exrunir.arion time-. 

JiiAddifiifo, the,;ollo\VingAi1nit.aiions lllld::tiscii.etioll.UMilitp_ply to the np'p!iPrtion-of va~:um .box 
lc*testing .i.nli_~ .ofahydt:ost:l ti.c or a pneumatic lcak,t~str · 

• .. )'acuum box:le:\k ~tin(;\'Wfll ·orily be 115':~ (9Je-.ikt~l circwnkrentia1,pipmil'icld wclii~ 
~~ iui l!liti~>lissi!:iie· afe;((iis dc'f'in¢d'.i!f~Jil?!1P~i;x;Jli Si:c.tioii'~m: T~s:i.n¢1u5les aA_'yweids 
in e1tte0Mims,of,p.ipio_g 3Y.Stem:.ccontilinetl.oi11rigiilaiing inaccess'ibJe,area11 betwren the 
1iuicrc11~!/iblc ai,en b6rindnr:fand the fir:sl iisolation valV.f cir .dovrce ;beyondJhc ih:icce,i,iiblc ru:ea 
1J9qnd.a,i:y; · 

• . Itshl\lL6rft5"q~j1i,eil.1ot,,pipiiigJic~ Witlcf$ \'>'l;l(ircxeqlllicil ii:\n.Wid diirn!fgeth ·comp.o11cnts. 
(!l)S~re,~esaftiY, tO-COni,irugiioowotkC!i\;Po/fonn icak:te&ts.o'f,fiokl'M'.61it& \\1lcro~rsical 
lliriiuufoJ1S:prevlalt ~ ·dtostolk orp.opuiiiai~ll!ilk .tes1in~mq,rescribil.<l i.nA8:.MEB31.~l:996 
~gr;1ph345:4 ~nd pnr•af>ll'.34:;"itespc.cliY!lly; · 

• _l'jpe .\VcJ\l.s-ftuiuui.:: 10 •be·•vat1t11m•bo1f l~•Uis~ ,riU.b.c' i\ssdsc<l ror tuiUdiility. Th eJllnnber 
o.f:wi,J;ds.fa•be,vacuum·'bo:xctelik ·tc:stcd-'llliall·belimillld 1'1.'1Lm11Ximum'0Hl1<ce w.dils·bet:Wccn 
teinunatl'on)Afjjii't(~v.o tet-mib~ti<>h ora'tiiurl('.~~idira;i<l on;:'in;ernict1i'iitci i.vel4) ·irt a,,gi'vcn . 
Jii11e ,y,!,tJ:1nn:x;ccpf ,"1Yher,c;}ihy1;icaJ]imiiiuoll,'<:pre.yentexmii1l'atjo11 lry,hyilroM'uti.::1>r 
}'IJellmatic,JM')r'.T.eiidiig, l'>QE-wiU,he ii:itorinttlofsllc.h' .~ceptions, andma)i ~tirsdiscieiion 
,iltlil'w#li'in.48.:bours of.being';r:iformed, ,i:~pond to :BNfon the ~ita'bility, nf the use •ohn1mnm 
oo.i..,le;/k:tosiinffof..inic'ti,i11s1a11ces.. TenninatioJJ,ptlinis<may. be-t1iriks, v~lsiv:ilve)a;,CIC~ 
~~cif'¥.ty'!)~lu~d!{ro,!lt tl1",definitjo,n,:Qft6.i}liiW,Uoh,,Po.iricS ~ :i,lllicl.i.Qllli where tb,e•.\)ipjng 
®JJt\ei:.\e~i.i,itJMS); . 11ils@utd.~ e'Jtlier.tlte lasl'twrl:closui:e :wcl&ii1 ,an iuacecsliible.1>'cell 
oribe l,1sr;l:tosur~~[p :in tlre-jnac~&&ible area arrd·ilie. }ast<:jo.~ure .w,e}d -<1uts:ide'the 
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I 

R~r'P.rlltcttfon l;>J,ajm .. :Wastc Trutment:P.Iant 
SafetyR~11ir~m~ts,Docullll!llt.!Y-ol11me ll 

~4~9Q:;'A'TP,SiID-F;SU-01-t>Ol--02, ~V'4 

J\pJJell<ful,C:.lf1!11le1nenltns:St~ 

~lacctssil.!le::are;,. l n -AAiliion;sv:reuwn boi.1e.iliJe~i;iqg Wlllild~ pei;mittedt~r the coJ111eefiov . 
w¢!ds bttw:eeri: ~limi:inp_mi1eit. ifOilii-is.-!iJTiiieQ·to Qjie,modt!l.e:;to•nlOdule,.weld,pir 
riJ»11irn,n wl~nint~e.iel~,;. . '11i1~isJn :oddltio.n 1~ 1epninat}on-~eld,~•oµ:.Ihepi(iiogrun. 'A 
modtik'i:i,detm.ett'1#'li.pre, lelfli,0ics!:edNtib;:):,_itsan~.ly.,~1Aiti~g-'¢\iltiple'Bi,pe,sp.<rnl,f; 

• 'V.acuuro,bolc:lialf te~g:~Ubelimiicd,:to'@J~eir-#i.Jon·girthbui.hv(ilas,·onlltr;i1ghtpipe 
<>~~~ween srr:.u,ghfjipf~ll-:t>iie'~~neli,ts~flh~$:ime, ri<imina:Lpipe ,.j:te, an.a ~wall 
tl'iiC~'Qll Qd,IIJ; ,1111~-lif~~ld!l,t·lh<: wel~J9CJ1tion. 1'b.l;:1'0!.lpw.mg.tonµ~n1fions .ai;e 

cai1iJitiali!~for:YAC'l!UirtboJt.tcstit\g: 

ta)· .Straight~pipc,-to stlli1,!(6tj>ipe coliilccfrOt'i \;utt·~'cld.s 
.,• J.' ··:· ,- • 

(tr) .S,,tt.iitb.tpjpe>,to 90," ¢1b!r.,v:coni.il$ioi!J>u.tt;~,kts. 

(cj 'Sliaii!fiI.pipe'to 45° elllow'.conmicfio.tt'bult•.welds· 
(~) s·1r.IJ,.tlit pipe tn ~ncent.ric reducer,.,conn;ectiJ)nJum ,welds 
{!;-) Slr.iigb~JiJtie tcn;cceiltl'i~ n!~ll~ torim;,;tionibuir wi-lds 
('.() '.Strni_gbt pl),e 'to, ooti,Wl!li!Jng '.tk,(conoe.ction'&utt .wl@s 
(g) .:..'lr11:igb.t1lpe to ·.blUt w¢hiiD,¥·rcd\leed outl~.~b,-e .:m1~diQR'bu1t wel·<li, 
~h) . $h':uglitpi'pe,.t<i Milvc no7.ZI~ .::or=~on:bun~,".elds. 
(i} ·Striiijhti!ip;e ro ·1,inJc,oc"i'.ciiisd-noii:lc.tioiiriucriori 'wcl<ls· 

{j} ~~,1jj~~~j~.to ,;:ife,end.5J/ n wcjclokt co,noection buu-wcl\ls -.full pen~afion buµ we:liled 
,;;t>~i]j~l!IJ@,Oll1y . . 

i'kY, S.ttaij.tjit, pipe, fo .pip<l'~P-coi'il!ection blit! ·Wdds. 
Prlj)r, to: th¢,l!l'Jili~~f.K/0,-0f v~lll!ffl ~x teswg.·,ii,o/.P!IW 9f :lho ~dic\:1tc·'Configw:ali!Xls_;oo pipw:g 
b(!lt-ii1cts-atli'le"W-'Il\·the.Contiiator-:mt'#H'iicte~':ieyillj,:ijt,®Ji:~li;'to ,tb6't>OE,;(l/l',1ht:;talldidaie, 
c<m:figundiou, that{LJ aiiportibMoi'i'lie•wtfd ~o-b.e,~ted Ill;~ visJbl~ :md .eanbemspettcd '.in 
ac®n1Mt-e~,¼U1.t!1~:,t,.SMSiBoil~feilf.~~r¢iir10 Y-es~i-t iide,. $ectfon.-V, Micle l Q, . 
Appendi,t·I). · J99;5,; (~)-tbe,.~wu°'mbox Cjil ~ei:j'Unt~l,Y'l'naiou.irta,:pwiini '\'tu:uum of 1: ·p$id;,a.od (3). 
:vooalli~·b'ox:'1~-u•iait!i1i;o.ilil•bi'llc&i1ripliSbaj:,inilie't mii 'Luuits.iiiicl ;ot)Jor,mtiuirt;'1ridi'qictMaJ:/lisbcd.'hy 

· thi~ J1~lltc .. 'lll~·DOE,,$hiifbc:8ljyiS¼::tl 11Lll!ll'stJu11,y£.in odwnce.ofliily,'ll<:moruiirntion to qualify 
n ne'.v~lditonp'gUrnt!iip soi'h:iittbeyc,iiri iv.ima;.-ithed~h:!Dnstra.tiori. 1:be.Qonirl!cloti:slml(documeiit 
any,demoi~~tio~r~G~:upi>n•to.ju~tify~t®p:f,v~mun1i,il:t~testln,g,011 a ·ncw ·con.fiR1Jl'litiO).t 
f<iirili'er, ·\iat"UUiri-:bo:t lif:i,k.iest~gslfall receotidui.'1Cd wilha\iic:uw1i.boi ,fuiii, comp1ele)y .encapirulat.:s 
ilifl' weJa, at the'ici,i,.Jooi't,on; , . 

• .All .weltls· sh,,iill;lX! :fOQ:,%vo1unieirioallyiri&)>eCt~Uo llctOroaoce Willi ASME>,~t, 1,:i:-19'96, 
p:ir.i,gf.lplli. 344.5,oi· ~:6- Jf-tne<IO,O f.6--V<i'lumen..ic 'in_spec(IOIJ,js eondui:ledJJJii/lg U:!truro.mc 
i::xamllllrti,on'pb: ASME' B31.!M:!)'-)6 pani!1111ph :14!4':(i f then ·Uie-u11Iusonic,e.iuunirinf100 <Shn1J be 
c;iriUtil!,l&I usirig a,meihc/(f.i_lil,,J ~mi; ml! Jriiijnf!i.im,'~IJ,-li!Pt0!l11cibl~-c9mpuieriz.ll4 'rrn;igp{~) QI' 
the l!ritrte cw.em .inthe'1lll1ill .iirid tndi:il. dir:ecli~; 

• It shall be;:liqi:itcd to weld,:5 'Jllllde:usi11g'tli~ Orb_iuit welding inl!Chines'.. The on\y ~xc~tiortis 
ihat.vatlTll1m,.feak,box testiog,,m.,y be used ·on mlihu'.31-welds 'ifthe I.OUo/o volmnetiidrispectioll 
wM t:ondu«cd byr~ypa-ASMEi3!lL3": l996 p~ragi:llph j.;4 ;5; 

• 1he }:ltp~g syie1n:i.:aud or wnipooo.i!s-t/11 :!Kith li!des of llie: w.eld· to 1» vacuwn boxJeak ~ed 
iiball hav,{been subjecled lt> :a.hydrosbticlcal: ~t -in accoi:dance.:wilhASME Scll.3-199# 
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,River 1':J"Otecn~n· ~je~t<•'W•~ Tr~11,tmcnt:Plant 
&\f~•·Req11iremeDts,DOC11meJ1t !Volume· n 
AA5~"'TP,~!_lli.~SH,.Ul•l/j!H12, R"'y 4 

~~phf!SA, a pnell!i:laji!ltest in ucconi:n1;:_e~ll'u\S~~ B3'1.3-t996Ji)il'a::;i::tJih'345.,5;::i 
ooniQ1ruii.ioilJlrieum:ati:c..:JJj<Jrrnj111i,rl~ l,:;<t in ao~~ w.ith.,\SlvJE83iL'3,l996 pn:r:iigrn'~ 
¼1J; or lnif.l~cni;,e of~l11PJl9ll~IS.; lea,~-•te,s1ed'·i1taccorg~ncewi\~-1J>i,·C'oiie or<Sl:~p-ilar4 
l\~li'ealll~-to tlie'd¢ttgp Q:(j}ie C<IJl1POl1Cl)t:; . 

.• Ai n;mift'fimllJ))'Jt.tleidbiUi;yJan;,;iy,si:dn.accQOOa1icewiih A-SM EH3t.3.-l_99<i':P:U:'!llfllPb;i ei'mee!~][€i-= 
desi~ teriipemi.iire;:ivemer.thnn'N'eqtial to. f5.? 'tE\" . 

· • F Qf;~\lCl"ll'cld; the:ri:_q~mtnlS•o1\A:SME ~n:~~l9,))6 ~4.}'4 3'44.1'.I l~)'lbrO\lgb,(g) 

ri~{!$ic~rt:~=1i;i=:~z;;r,;;~:1de 
u~Orbfliil~clwi:ig~M.!4µ1J~; tl\\?,J#:qufo::1ncn~ r~MB'.83'l--3-1~%yll,IJIW1IPh 
3M:;7 •. l{li:)j:{h);'(cl,{<1), 'lill. iq_g)•i,h:riUbi: inxokcd. 1li.· c:requiremeots•of'.344::r/J {~) :miiJC) sh.till. 
n6t:J1cri:i!4'itii'.c4, '~ .irriplc~11aiiQO 1#' th:~ ~i:f~d:Jts sb::ilfbC'.documllnt~d.m th9 Weld 
1nspeca.on:rJ?p&i; 

~-· :Pip'! ,wcl&M11.lbe-~!ltedlfo~~ll\l.lt.t\l'i!•tobecvncutim;lctu<i.box.t¢'ed~lb~ 

~;!;;1~;~~;1!!k~::t,et:•:et1:=:r:~~::;ii::;~t::~. 
box .lenk-tciting,tissoeinted. wiih.':thosc·\v.elils ilii.d :lii}e nwnbcrs, lt-is ui1derstood Ui?t-'fhe· 
C9nti;t1)l~~ 4~~(W:e)d l,il~t,mycli~<! 1n:!,l\! "revistjl ruxl~p~t!fl penodfc.aj)y thrJ;mgh l~ 
coniitructiiin phwie trf:tbe"WTP· Project; .fr:ld 

• Thetbllmtir,ig,spe"Ciill-reguir,enients'i:iha!Lbe,placed . .oil the:;trahriug program~ used to caufy. the 
-wcJ.i:afo.ia:OS:ilint0wilf be-·canductiog;tbe,vacuum box. le:ik1es!s: 

L Th~J!J\ll C:O!)~Cl'Kln M~ga sh~ 11 _pre.approve (he lcchnicinn quaµ-f)ting,exa)llUl:i.tioq(s) 
_for vnF'):\ll)llio~lc~. l~ lllif. 

2. · 'Il~BN)'C.,ollli!tiiction M:ina,ter,~ul\ prc-appro',--i: tbcqti.nlifiC1Jtiqn.-t o{ cadi !Avel Ill 
: tel;hnfobi prcp:nirtg or giviiig-th'e ~lliunntio.1rnJorVll<luum boiddlk ti?~-ting; 

3. boE:tlR'P ~their cfoid.ction shnll .tcsdve-the,rigllt.to;oliscrvc any .andfo.i- nlipracdcru ,leak 
·t:iirir:::~isaiid,re:;iew,ofihe·results;~f~.aodforall-y,,Titteit-vactmnrbo~-lcakte_sl 

4. Ihe.iliinfmumtopk:af.'Clllllcnt of:cach LeveUI .examination shall ilospel'iaiid by BNI, aoo 
~Jllil1l-V,!ld qy OOE; 

5., J:1.ili'11JJ% corrtct,,fiien_:1 for})M.~il!S the i:=ninalionSbalL-app'~ to eatb pan otthe three· 
· pur,t,~l!!)limilions .that:ure ·1') begi.ven; 

6, .BNI sb;lll provide :reasom!l,k~'@Ince 'diat·UJwwil1 take adegllll{e measures to =nr.e tJ\e 
·:integrily-o'fwritreu•.C-X.lJllfo(tiJ>i> i$'1.llDUltaiJli!d;·MJd 

'" ''Ibct,~-~kuhe severaJ.-versionS'•Qf eacliexamjnatiohitj:use,tt}:'1SSUte tevclJ.I knowledge 
and 11bllity>COOC!e,min~ v~num ~dcaktcsling i_s:i:onfitmcd. · 
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:ai.ver ~ro:tff'tion,b!)je~ • Wa~e '.fi'~t.nt:f.btnt 
Snfcty,Req_U:u:en1ent,,,Docume1tt Vohnn• l't 
24?~WTP;s,RD-,ESH-0l-~01-41l, Rev 4 

~i.l.~tj.fiCJ>lion: '.Dle:J'.l.'qwreQ.lei)( lii~-v~umi:t 1x>1'-:)eal:; )#t:$ellsiriirity, is c<ilii.icnt,v.il;h'llle 
;tiSNII;:. fl31S illlquirC}liei:Jf fQ.ritc11~11l!ii:i~;J~al((J!!¥ liS- giyep in:A:S'MEi3l.3•199~ Jj/.tr,aglll!'h 

:!l!titl;::~i~tt:~:~rt:!:t~1~:tttc:int~ .OOE 
O.lU';ma,y,fi~~ange,uie·<de.finitlo:n.1md _apjllic:aj;ion qf;1):icse.spcci~.b~cuum·~x:-leak· :t:r-::::ii;:b~ ,()b the'C'¢>iiihll.tot\s;l*tl~itM:tb'th:oli' use, or'tl,i,~:(;ol)\rllClQt'~ i:.,iqucst 

:r~[)i"g;~yJ!tef :¢1os-ure;.w~ldM1u~·111c;of inat",ceJsl!Jle ~mms,(~.d.~nei'I -~.$RD ,\\.p~di,x H, 
Sett~n .~il}shall,1.:omp1y,"Yith-lrulr,equireweu1<s•ofAS~E :83J,3-199S,subpftrll:grll?h 
~41,lj(~r W~n i\SMEi::03:1 ;3,l,'t 99Hr1ii'li,l',l'o1caii11pb::,45_1.3(tJ is ,in)'oked ,tlie ,following 
re,tfiieliJ)lt~ shiill,~pplyj · · 

. i:!i~1~;;11:;f~!:~!:it;;~!iE~r11:i;i~i:;~t 
•½o111d~nrv:ilr,,,1;, 11r·:()erj~;l>eyood:thtioll~Gcialh,le;nrqu::botmdary; 

;• ltiha1l'l'iily lidi.'fVolt«J oir:flill ·v,:nM'iju~ buth'{i:lcls m;itii!'~1tpip,:,Jull:pcoo:ti:'aii9ii ~ft welds at 
~h~;@:!o-etil\-O'(pil,,~ij,lJ'l}"tll;!JCl?#c1.8f f1tli pcoetrn.~on: butt ~ clcis aLl1if ~fc-c.nd of!,~~ 
i:onl~ctions. fl'he; ~eti4;:is,:defihed .as:iho;11[pii1gil<rcquijirii6itnozile eorm~lll)g welO or .the 
~~liw11ne.:riilo,1fl\\>'~1<;1J.pjpir!~~m~!;ti•i:i,'\!e14n: ·-

• 'IJiecreqiiiren1e:nis;,o:f:'A!$¥E; 83i4,(c)-: tij~;.~rapl\ ~~:fHi:y sii:i:U:~met; 
ii 'Jbeyiping,~')'):\Q:tW:tind.or·compo~wt~(\p~dc~of·~cil,l'S~tewcJilfhM:1:Jµjve ;b..~llSUQjec1ed 

1o aiiydro_~t;ilid~;ik 1~:it+~~ewilb A-SMEB:!l'l3° 19% pal)1,,gl'P,Ph ;Ll4Si1, ti pul:llln/i!lj~ Teal$ 

~:%!:!~t~~:1l*~~~~!;J%f.tlt~~:::~t:=::~i~t 
·il)sredJn:~.~-\::0nhu1i:t;:~i,iJ,r.:(Jie:G()de.or"Stm1:diµ-d'(lpplicabte iJJ·il1(>.ll~g1x'iif-,lhe,co1\\P-(Jni;!lt; 

·~ =~~tt1t:~,i~t~Itt:=!~!~r~fJ:;KjC~I~~ia~-~~it~~):= 
pcnetranrnr.,magmitic particle,-examiitlitlon'Wben~pecifiedio.:the eog,iilecring-xlesign" .&llliU not 'be 
r~qiii(µd:, forwei'os,mad~UsiJig.tl\c,:9/il'ili!I 1>'Te'kl:q:ig;mt1glrin\l,S; the:require~tts,of:A$1:vfE_ 
B3;1:3' ·J!>lJ:6 pamJ11!jih:3<14,7J -(h;);{l)), '.(c),;@; aod:(g):S!iijllJ>c:mxD!<£,~ .. 1bc impl~uitjon of 
tbe!it; teqciii:Cl)leiits0shill J;eid<>i.'llmenti:tf:lii~lie;w,M'iru.,iection report . 

-• Pipli.ig 'weWs:aml .llie,assooiated-linilhri1ibm fot,vhicli the,closure weld cl~ific:nion is,,in\'Okeo 
cShnllhc,doou111en.tedin:a ,comrqllelfdocum(,:nt-Wcld:List; 

0 :Pii>u*componcot-,,~y-incllldC~Jl..'1!00Rl elem;n.111:ptbcl' 'thQl\,_pipin:g; Anti , 
• Jn· aili_lition.-BNl ·ihall·incqtpoi:atc tbtlie rcq(lirem® info the.ap_jiroprintc~ificntion. D0E-ORP 

tnlly ~ef clinnge;lbe,Qi!fulintilr and applic~t:ipn on t!Je,us~ 9fcl~ir~e wel-~l,ased oo the' 
Conitactorls eip'e:i'ience V:iitli ilieir.11se or.tbe,Conimctof s·request fon1 c'~. 

,Justlficllifon: 11lis .m~11se doe!.-not dumgc'ihc 8-ll~ fyfl)octioil of iiqy-press11ro bc>ciudary 
ceomponcn1;t . Tlic ~i~nt -i~ ~cilkicst~~<; ®\JJl,rlaf)'. ficldw.i)<ls ifyrimatilyto ~the 
rtliabil.ity ofdie,we'li\s.in.addition'IO' lhe1i'eli:ihiUiy-11mvmed hy,1tie.-oi11ern.-quire<l,-,cxmnina1ions .. 
The ~~iiinl'nlfow.ed by~MEB31~ l,9!>$;;pm-Agraph34:S.2,31Mt tbe (J"u:il wdcjj :001w~-;tiiig 
,pijii,ig syste11111 or i:omponeni.« ~tiich have:t,eeri• 1111rue-5Sfully Jested i1\.accordaJ1Co ·witli 
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.Qiv.cr·~~tcdin,nJ'r.ojfct•W~~e rl'rl,ltmt~t:l'lant 
S11fet,-•Reqliir.l!meats.D~umc:nc,Vol•lll•-U 

:Zi&S?O-:\yrp;~~ESD-Ol~®i.;o2, Rliv'4; 

:pariwaph~$11\ll?:d ~iW!>¢:.iei,lk't¢$~l· proiiiil<:<l;~jeweld)s.,eyamj1J¢\1'µfpr<1~~-in ~oortlance 
wlth::pafll&,,"°aji!) 344.1.(ilj;~),'.(i:;);:(4,)~jµid {gr\mtl:p~ w.iib, roo,~ n1diQgr,jpli(c;;;,t:MlJli1intion;in 

~;~:Jt~J:~!!=:;:-t.!t~~!1~~t::~~iJ<~c;;;i~:m1r~lo 
provJd~.adequ.11t;·saf(/ty8iJiq:it~uires:thaiall.Pjpiug,closure-wd~,tliat.are.<l}Qt;le!(k.test<;d ni:e 
ii)~t~ess' e.~111~~ )ind 'lb() ¾ vcib:ilnctricn!ly,~ih\ne4 )~icl:i:.ex~el\dstbe,l'lijuiteihi.m¢-Q r 
-ti.~MinJJ13;191lli [qr clo,·ure-~el& ibat ·a:i;.tl l~<tellied .. 1l1e''.in!ibility'iobyilros111tically,or 
pil~tim,atic:illyl~.~it,~ ;c[m~r'1welifs:ooesi)qt~ei;:1,~~•~µ~ejis,o'fttie '.wel,cls, -
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AppendixF 

WTP Specific Tailoring of AISC (ASD) 

Rlve.F,:J>t<it~lili> l'roj&et' • Wjuif11 ·xri,,,'in\e'llf,'P},awr.: 
.s. tefy.'lhiq•!:.,.,,.;•n'l>l';r;>,,c_aD)e• t •·V.olume [[ 
''245911-"\Y.'TP•SRD-ESB-Ol-OOl.Jjz,_Rn-4 · 

9.0 ,MSC M016.)Vl'~µal ot Stcel:Oun stl'uction, Allow-..tble ,Str-css :Dtiig:n,('4:S.D) 

·B,eviil;o;;:· 9ih ;Editi<lii 
·S,ix,nsorini(0.1'£.ui;r..:,t;op: American efo,!itute of Steel .C<m~tnlct i.ou 

. wn, Spedtj¢-T,ajl,n:jn,; 

-'The faJl?wingl:>ilorins q-£1j:!OL,/i_ i&T(;!,J\lircd i'oc-usc;;~ .thc'WTP contrncl<',c.:>s nnimpk-mcn\1ng~or.tl 
for,-design ofstrucforel .s.tcel for •s~Jsmi<l' CDtcgorylU SS'C'.s. 

blo s~c(fi<:,~tio~ 
L,iad:~n>l?iuui.ioos. fol" 4c;,;Jgi,· <)f i<lructur.il :stecl-)n(.-m\><:rs ui1Jizc •ibosc·i.<lctifrlied :io':l[HG .!n, 
section.l6l2.3 . . 

J'u~tl.fJcli',1cm:,"lhm<e;loud ·co1nbin:nrons ~lif~e•~•ncr~_ial n:<niir-en><:ntt r:Qr:a·[JoW<1J,,l"'~-trcs:, , . 
cl.:J(t~ o!.',~ir,"','ui'ril•sieel: :U,e· o£;U,csc· lo4d ct>ml>uutions!will ""'"'°' "'""1f'li~pcc will) ·lbe cou-nn"ll:i_w 
.ucsi'gl) -i~, 11ec!lfchu1<1e ,w.;u,;"1ili:W.;::: 

. . 

s~~1lUQ~<itn\Jii>g•teqtii!'~"1! t~ llho:U ~ •1., ,a];cOli'\iihce Wlih nnc 97•, Ghupter-22,. [))vi~inn Y. 
ii!:ction, Z214. fol' m6de~n'tio·~~ismic0tisk trir:uiinirus ... 

-JulltlflUllo-n( 11;1lS; n,q11ircm;ntJ;,.i,oniah,e,Lfu ti{;~· S<:c!iiclt\ i;bnra.fo licceJ11,ed llldOSIJo/ :p,-.i.¢tic~•lbr..desigi\ of 
jmpolftant ~mnmercin't stcel-srmci:ures., 'UJse of'lhb sec.iion'-wtll•ensitre co~.liori.c.e:w1tb1he;cointnercilil 
,desi,:w i'n,wcO£d:mce :i.dib·'.11J<,'UBC. · 

C-.9-i 
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Appendix G 
WTP Specific Tailoring of ASME NQA-1-1989 

Rlv.~ ·.Ptotectl.<>Ji P.r.oj~t • '\V~te '.[ratm:e~,t;,flalif 
SaJ4Y Rcq1ilr.e;111cilts l)oca_~ent"Volaincitt 
.U591).\YH'~~RJ)-E5ft-l;l~D! -'O~-R~v-4-" 

C.37, KSME NQA .. l .. 19.~; QuaricyAs.sur~c.e,P.ro,gr.am Requi:reme.nts for 
. . . Nucl~ar Facilities . . . . . . 

~visibsl; H>i!9, 

"SpoMOri1ig-Or~;,Tbe-'AlnerialJl Sticiety·ot'.M~hanical Ett_llllltt;!S 

W-'.tP Spec:ilie '.t'.:ilorlii,g 

t'h.ef6l.iowi,i'~ 1tlilor~.of~\£M'EiN'QA0 bJ.9S9'.is.,required·for.use.tiytbeWTl,'i,ji~jeci:~,an 
. i~~tn.mtin.£:•Slllm\ard i1t pe.nonn -C•jfllllll:r.da1,.Grade .T)edj;::,1fon -nctiYitfes•u,;ing,AS):<IIE NQ,:A-t--2!)04, 

NQA,,..-J~l989,:foi,Jl~~l~m!iD t S-J . 'f e~1:a~:d :p.~finitio:n~ 
i:t;pj~~il)!( {?oll_lO)m:ial ~c i,eni d.i:tinfol}Q willi ~e~ii~i,m frorµ NQA;c i~Wo>t;J•~ J; 
Sccti~µ-400: . . . . . . . . . 

.~t~!ti~I~:3:t":1:;l.~t;:::~ez.::j::::1~;:;~~-:~~?i:.::;i!l~~"~ 
-with:dierequrrements of fhis-S-uinda:ri.i, .. 

lo:~tlfieano:n'. ~:t•.tnlJ<lriiig~QA-l.;19:89 to'i nc4r!>m'4ie. 'elementt.of,1'l!~Aot -200i\, the •:COmmereinLOradc 
JieiniitfLit(tiroihbmodefuld to'r;ot'Jiiqt,i:iiir:r~i iridusayproctic,cs '.rtilrite<!>tO•.Cn1mnci:clnl;Q!"4de:t>'edicalilm.
Currcntly:tb.cre, 11;e :g;1ps: mnoi1g1li19:A~ 1~~1,fied:sl!m,Hcn ~d µ11\izatiorrnt ~ ,Q,'!,- 1-Z004: -wfltc11a'blc 
:wT.P'io. ~lay fuclui}diUy ,acccipialile,s~pj)lfor-s not iiv~il.\hlc tind<:t-th~.ff<'i:ViMon. o-1'1"Q,\~,l ~l!'i8t 011he 
1)1,QA-l,l98~~'c.Wl! ·w.l;s.e;i!a~lisbci;l :pi:i'miir'ilJ'lo l1<(hil:le :f<lr-tl1'!']put:~"""' of, r,;;pliu;;;:in.,,,:tp:ut'!-;fOf' 

. tinclcar-rcla1cd·1lidiiti-0~:UOd:is. nOI, s:uiii.cientto SllfJP(lrt.ibe-piii'c.1'$ or,cmnmoditics and equipmciit 
neeiie410/i'·B.1lcw:~ !ity: · 

Cf>1ntri«ciial.Or..de liems may be, eiiliei- :u:ll''ilic ·iJ11:ll1c.niilog-i1ems or "cngi'neaed.-il!".rris'~; : i:e,,;itemis'f or 
w!1ic'ii "°fl'"'"'"sl9m•design_.e:flbri .is .rcqlii.re,'f t,y- tiie••upplic.-. c,i,,nieet; purcfu,s,,n:e9iircnv,ot.s. H''ihe 
cdtic.:ilci:Jm:acu:riiific.s,0fam ",l!ligineen:d--item'·' llJlllnot ,be,vcrifiedsdl.elvba..'iecl 'on Jlllll.erilil or,[ie1formance· 
4t!rltiuttlir.:vl\rlfti~ti_q,ri of ~iiAA} &$Igo ~h~~ctcr;i~tllll sboolll 1,c bi-$cil 0~1'l\TQA-l-~~~,fin'n 7-tl4 
(eC~·-,:~ •~sn~if;i.:iitjoh_n:it.tbodi\} o;,,t,y,;upplio.ii1lo11 -or.idtcn">atc,liiandoi"di;'ior quol:lti-ca1ioiior,'\;upp1iers 
of: Safety_.CiossiSnfety Sjgi,i.ficruiUtcrns.. 

NQA-i,j.?39; Suppknlent S,l l:enn~•"D<l Jlclloi.tion, 
Add. m (~e.r;:,re,-cg-re·.s~n ASMB N{).A~l-i-989; SllpJ'llement'-S. 1; 11\e Ii>JlowiJJg detin'!tinnscf'rom 
NQA-1~'2'~,-~ :il. S!!etioti:400? - · ' · 

Cantl'll:OOreiM <',rndc Servii;c: ·a si:r,;h.:c 1luf1.-waa nol"provtdetl-'in :accordance.,with1hea n,qolremenL~'tli' 
thls-;s.tandnrd. 
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r. 

River ~r,l\~~ctln'n PJ"<>]ctf .-w_.,~. ;tr.eantt:~nf'.Plant 
Safety Reqtiit.emellts Doai:.-nf!Voi11m1,,iI 
'ffi90•W'l'P;Slµi-ES.lt"il"9lll..Pli ~ ,4c 

Cri.ti~H::l_µi1:4~¢s: IIDJl(!rliio' !l~ign, ;mat.en;u.;,arid J!!l,rfor~ci;)1,!(#ctciiKtics of a CO.lliJ$.ciaj 
gr#i(mtl•cir.is~&,Ihat, 6!1®·vej:ifi.,_q,'W.il}ji~u:viile'Tel!SOOablea...sufllll¢e. aiar.,iJ)C" iton-1,~ ·=vic~ 
·,~l.l ~'\'fOr;!l:!.lts· i~~1yl~:;Sllf.eiy 'lil!•~on, 

Dedil.:lrti~ti ;,an )llli:qlt;mce:-pr~pe)forme:d· io aoooi.:rlarice wit4 thi,i Sbiidar(j to: proy_ioe• rtlnson:ible ~~~~:~:r:::~~:::::i:::i~~~~::~=::·ety 
reqi#i-enienfs ol' this. S~ndartt . 
. Dcdic~ing 'f<i:itjty;thc_-0r1,,miwf.i-.,nthul.;pc~.fom»dhc~-;Ii~-u~oproces&. 

Ju!l(lflcatlon; Thelliiloi:ing 61:th/: NQ.A.-4-W.-89-, b-y. llildmg.(\efinitionsofQimmetci~t:Grailc-Scrvi~li, 
•.Ctiii!.111 .aiku~criitiq/Dcdicailoo, ·Dc~icaiiidlt Enllty\-,anU'S,ii;ftij F:oocli<in.l• NQA-t~2004;. nl.lQ\vd·oi-lhe 
·useof'.tlie Cpini,i:Jcti:lai Ocid~ Dedi<;Mi\iii'.pta.;~s to ,prpcilre''e5i1YP$:ot.r.eqwring-design -sen>ices by,tbe 
~ilpjifier; liii~incoijR,l'iiies oefniiiioos,~niitit~nt ,v.ith NQA-:1~2004 t~t 

N~A.:J~19.8~ -S~pplem~li.t 7$'.-1 
_Pur.cb~~~4j;~e1t1s ·~ ·s.,_,.\>1ces 

$:upple!I]entury Rt.quire.ments Jor Control tif 

Repln~NQA~)-l1>81j:S11pplemcm'7$:.l• Section W,'-riOcd Commcr:ci:il Grade lte:rns•in:its .cutirety 
w\thJ,IQ:iX,+20~, R~_qijjremenl}. ~ectiC1Q;:'7<lO_. 

Jas(jlliailon: NQA,l i.-26o4 prmiides :~1er,jle~ibilii;'tfor ilnpl~mentjt1& the<C::oll'l~ihl tirade 
:Oecii~tition _pr~ess ,wffilf.its!,u~ g lb;ti. eq4pr®lit ncqui~ 1/-li<lef ihese·piocetses :'!Yill siippartJh¢ii:-Gi!e~ ~- ' . 

'Mniiify•oe\\" Section 70 l General \iSJ.61Jows: 

71)t~elfieh{ 

'"'.ll~fGQjrufieriiial Grade:ItcmsqrSe-tvicis.iire,:tJti.1~::ili:e-~,icttting.entltr~m;:1¢iji7J tl)e·. 
'requit¢rnents::at ilil~-~ion f11r proC\ll'ei'flilnt·:rndnceepralJg!:-0(:it~ins or-~ervJce.s:a-~:ll/l.i!CteJiiab\e 
af:!einiitl!l.-istq:S'cciion!:.2throii_g!i. 9 O] ~ S\~Uf?(i.lemcilt, •b:,;ccpt ili:itSiipelier 'e~al.uatittn :i:nd ;sclecti.on; 
*c-deum:iiil),e,l l).CL"eS$!cy·.hyi .(!1~ nur~'\¢r, ~'ill I ~ il)":.accor<\aJI r;6 w1tb Sect.1011 3 .Jof°fbi;s 
's:uj>pi~t · 1116;app1idibieie<jt1lremeiits 6f:tbii•-Sliitidaril•sbi111.•1tpp!yto de8ication·,attiviucS;.tor 
li~<:epiAnc~: 
Wh-co:·ni·C°Qrt1merci~J-Grii:de'.Jn:mhas,becticifelivcrid,or·installcd.,prior.1n.tne,deciiiion,t-0 dcdicntG,,he 
d~iCl!~ingcetitinl ~!) uti(ize·die.requ.\ren:let:11$ of this S!!~rionfOf' occ~pt.~~o:f-lhe- ,itmi,wJten t.Qe 

· crilfoal cbar;icteti.sti~s::ean.b.~,~~ :,ple~'llf.inspei:tiqi>,s; t,esui,•.ot,,,miy.ses, 

J tistlric-:itio.n: •Cimccts lb? se¢tion nouioors to, oori~oifd .to'1he°';ippr9priatj:J;edton b'fN.QA- l-[989 :md 
provides:for use:o.f.C--on-one:n::llit~ratle Dcdi.:ation:·fot delivered aud/oi: ,i.n;,--t.1Tied $$Cs wbQiil: safety 
riJ.mi.~i:flc:fQOJl i~ SllQ.'!e°fl:t'ieJJtfr 11pj 1'llOeji .. 
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Ri:v~r: rr,~nii Pii,9l¢tn\1ill.~ T:rentm~t P,lant 
s::atety RequiUments De~~ nt.''Vooune,II 
'?'45,?.0-Wtr~SlU>.;ES'Q'~lll;!lijl~.R~t''* 

i:1t::;:;:;z;nllli'\li¢r.~1ly}ue_w,. $1ll!ti,On}04;2 ~ourcei~eiii1c,ilion:as f<)llowi;: 

LiSt;~!::~~~lt!ll;~~!i!~:ti?£1:Ei!!t;;::~r 
·\Jle··~~veri(i~~JJ'~J;\ , . , Ill t!19;~ <llcai,ii1g~ti,ty *11~ 4\iil~~or 110~thef ii~1o/i11g: 
(a}idetiJlfici\ilriti.:/if Jlieit~~:QI' sen\io'tj(s).:inclooe!l "vimio· .. ~ iscope:~t;tlic ·s,®tl;O vetJflai.ti~u 
{b)'.klciiiificalkm of]bi) critical~~ fucludihg accepfo~e'.c:tl.tcti~;JObe'.<lOnltO!ied:l>y-tlie 
$1qtpJi~r · ··.· 
(c}v¢!il;kftti<in,.of1ti.e$upp'li~s-processes,1J1d:cifoiii>lsarr!effecll:vdy implli!Tienttxl for:'fhc lde.ntifi\!li . 
ajti~l.'~;lltrcrj~fos 
{tl):klcnlffi~ifion 'ofilhe ac!t~es•,vilnesg¢1<1mtmgtp.e S!iur~ veri.~C\lt_ioo 11ndtoo· result,;; phtnlllild 

l~) do<;umelifotio1,i 'til th¢ adeq~y of'the·· Slip(>l~ p,i:11ceti.scs wid cQrittols. 
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AppendixH 
WTP Specific Tailoring of IEEE Std. 384 

. . 
Rivu Fro•ttetion hpje.-t .. - W.11s1t l:r.utnro1u;J11.nnt 

S•fo~~• R"1Jil\remen1'1:J>oromelit Vdlume 1[ . 
24$90-U'TJ>-S~~ESU-01~!)iH..()l,:Rev4 

19.l) IEE~;384,,JJCEE Smndar.d ,Critea;i.aforlndcpendence of 
. Class iE ~quijn~acnt:a~t,Ci.rcai~ . . 

R:!nroisi,c;m, l5l\l:2-
:sP9D!'nriils l)r,ganiziltio_Jj: Tii~ :Jn.<;'.tirnte ofElcctrkat 1111d'Blcctroiiics'J~ng1ne~6,•loo. 

R;'.?P~\'WU!c~cli;c Tallm:in,; 

:;~'~t~~~:i
0
~

0:!i~c!~!i!i~~=,J:;ttt~J{PP.-W'i'P project usanjmp}c;~ng.s.~ ·fo, 

A11$i;ctions .Cfill'ificatfoii WlSakii-:11i'l!o:"'"il '.(;cncrafo,g 'S1•tii>1,: ;r<emii1>0ltigy 

'I'hcicnn ~Standby Ge1>0011oi-,...in ·!l,c, Sta11dard.:is synm\,Yn)OUs ..:-itl, 'T.mergcncy Gcocr;itrn:" :in1hi,,RPP-'\v-r'e. 

J'!•tiffc·~ : ~ -demnni\uul j:,y,lf!e JS~ l:t1viewJ>roocsi fue;.Sumd~y 9eol--rators oil •ibe RPJ'-WT:l' aJ'e n!JI 
-classillc'd -a~<SDC'or:SC idiilc.·lh,d;:,ncrgetiL·y,'!knerntors are.clnsrified a~ SOC' or:SC. 

-~non ·z:.~, .ffiir~•c 

, Repla~_wJih.1he.follo.win~ 

· Tiiis•~t1Ui.<ll,uil -csta!>li!ihes :Ilic: cuicria,forimplemc((l'.Alion of1IJ<>:mdepe11deu_ce wquirc1QC!rts·.fif IEEE 603--J.998 {:ii< 
tu~ao#1in .C.3~}<i11d1!SE'E 30li,..l99.J. (.is:1ail01:.eum C,U!). , 

-J'astifi'ciition: 'Jllls seclioo ,was ~s,;d:to.d~·-fu~LSllD,implcmeotl1,1g;stnndru-dsiim:n. ·@ 1t-l!i9'8.nml 
'IEEE'Be8~l991 ate ,taUi;rc{lJii A§pendi?< C, . .. . . 

S..:ti,.:n,.;\,Q. ~~enc,es' 

The-follo'1"mictrnfercn00<st;wllurtb, <lo 'tlbt apply for tbe·RJ>l>~Wn>. 

·•Tl) ANSf/Af,/S.5&:"1•1~81,~::0esign Bnsis ftrrProJcct:iou· oi'. I:.ig)1(:\Va1Cr Nuclcar.P®.:er J>laril<~'¼lniost !he 
EtTects.of PM~<1ted ,pj~Jtuptur<>. 

J~fificllfibtl; J'li1$ d0<."1lmcirrl i~ #pl(cable :nl {hc-high,prc$$Ul:I) s-ieam lines found 'in lltlOlelir powet gciicrlii)n_g 
smtio,u and doc,.,•.,. C1P,Ply,for.1hc ·RPP::.W'l'P. · 

·• L4) ANSJINFPA'JIO;\-t 9&g, Fire P.rotection-.(or 1;ighHW'au,r Nuclcarl'o\\.-et Plants. 

J11_di_ficu•ti.,nt l!!bis ~n1,spe.:;i6eulf},·..d4n-~ nuclenr ,pow.:r glOJ>crJLiug,;itnti.ou~ 'P,er ,:ectioo '4.5 <)f 
,volume fl bf.the SR]); the ·RP!'-WTJ> will .uscNJ'P~ ,SOl-2003 a.:=•:implcm,:,nti1is.s mn<IDrd'.fr;,t 'fi~:prott:ctiou. 

• [lll :rE;f! S\d 4~sf 97,4 (rel!ff -1990), JE:EE S1atidar<J .Mccbod forJdelltlficatiort ·ofl>Qcuments.Rclated fo·Clsss 
'(E.E<JU:iplncpnmd !13/siem~.fot ·l\Juclenr'P.qwcr c;k'ririraiiag1itiilion.~- · · 

l11.dificotion, 'lh1$,!,tJIJ\dii:ttf'.~ bc~':tl -,,,.-ithilco:wn by the IE,£ir:· s bndt1td~.,commilfcel nDl'I •no.1,:,-placemmtlit:U>datd 
bus been cc-.:onun.:ndal. 11,~s si~dis notclilled tl~l,as 'l>O impleme1:ilio1p-u,pdord,ip ·the SRD. :Pr:ooci!urcs for 

c .11>-·1 
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Rh>.cr.,;Pro·tcction.l',r-A>jed'- Wuste I ,r-elltmellt.Ptilnt 
S11UtyilequlreJJ1Cn~ Do~•nwnt V'liiumfll 
'2'4S?o~wt11~sRii,.ilm1;f) U>0 i-oi, Re,' 4 

ide11titkatio1J•ofdQclll1)ell!s relateiho:SDC, SC, SPS,,or SS•tiquipm.wt wilt be develllped:in£ema(lj .f,ir,ihc 
~p:wTP11rojeeL · · · 

jep~~W9Jvc;rsioµoflE£E6Q~wit\1~he-f~ll1Jwingversio.n. 

J11iM4ti1>11: '. SIU> SiifetyCritiriQn'4.4';4: lfs"!$ ·tJie l~8·ve_[l!icn!nf1.pE°l:l•li0:3s,s:an imji)e!J\llirling j W}daid for 
'SOO,md SQ;deotri'c_til JIOWW Systeln.~. Tiic'l 9981'.!N.isioo •~flEEE· t>Oisll)Jllll be.tls¢d iu ,pla~ <if.the t~Ji ,rev~ion 
called out:asa reforj:nre· in ihioody of.IEEE '3'84Jl~-.foi.SDC and .SC cleclrical po.wer:sysiems orily; . . 

• I t6) 'D01l/R:L,.~, Re\sisjo_n l, T!Jft.:]ef!dlwdiofogti:al. H11cl~ar, rmdProc.e~.S.gjeJF Stafidardsuad 
PNiiaiiilcs,j(fr 't!YR8-Pri~~iii'iilio,HJo.r//r4ti6rs., .. 

'laslil'ic'ilffon:: Oilleo:o.ut .a,n1 rcgulat.cn:y 'basisi.nthe SRD . 

. • l 1.7J.AN&Vl.SA.oSS4,0l;t99.6,Appltcaiion o/ Sa/ efl lnstrume!lled S,11.Slf!IIU.ft.ir rhe,Jlr:ocess,}i1il11.sti-i&. 

Jli~tificatifm: ~piiit9f mEE-'60:l'fiir.ConlT<;ll~ Jn;strumeri!ntion $J$.U!m/JJ1t,tlie W'.Il';;pci: 
.'245%J:Qi'1115°Afltlif~ ESH"<ll-02'.l. . 

•{l 8) NFPA. 'llOJ ~2003,.Stam;lcrtt(J_iJrFir.Y! h{ilecfibn far f.'aoll(Jie.r Hanillltig R.ailloacl/vc},;fnierlak 

~tfuC.:t,011; Cttlle.d out :is an implemaitwg:s~d iuidet:sal'el..y etjtti;µi.4._5,l tht~gii 4'.54. 

s«fit>n ·,u, DcllaiUons 
'• 'rhehletinitfuci ofdc1i;11:-b11sis,e¥tmt1i,shnn ~crej>1aced '\'iith.1he'followiiig: 

"PostuJaterl·ev','.JIIJi·prq.ii.ill:ll.lg boundiriglQlilditi,ms f01:,.:Sl:iblis!ii1)g tbe:j)Ltlorinilli~TcqiirrciMo~afstrucuu-es; 
~ms. •Md,.cQm~~eni!l ilm~~-(9.: 'L), ~re~·iutewiu,•qf,(h~\111fe!,yli9trodari~ p~tecri11g1he 
'\lil)r~h !Z} pince allll:mil1ntili1i 11i1\ffidli\f in' 11, iofe:~liie ini:le.tiniuily;.of'3):Jifeytnt,orm·mgaie t& evl!:ll~ · . 
eon~uence.i 50.}bni.:the-rndiqfogi~·expoID.fes. fo~l!l'genern.11,)libHc ,or. ,iiie \\'Otk~ Wot~d.wi•e~t.ed .a~ie 
.limlts, The ~Bl:sis Events illll~establish'th~ pcif~tiec:rcqtiiremeilrs -0f:thii-suueiures, systems llllil 
,coDJpQnJ:11ts,wbose:fail.unrnnder.•0e,;ign,-8a.is Ev~t'C.On~nsc-OU.ld:adverooly;'a.ffi:ct:l!ey oftl:):e·o.bov,dlU.l!:(i01J1,,P. 

Justffttafion'-: 'llus d&initioo·1s':fmili-,OOB!Ri,-%-OlXl6 .. 

0St>A:~n 5~1, Ecjlllp.nleJit-#l!i:l<;'.lr,clliu Requiring b,()~de-

R(?placc,wifb.t[1e fol!,owin,g:seii~ic~ 

EquiptneJi! nnd:-c.ii-c1tits,rc~uirjn_i iotfopeade1iec,1~1l be dctclniincll diirius .tbe.1SM l\':vieW eyeJc•aild shallM 
.ideotffi,ed.0Ifoocmncnts,an<1 ,~ro.~ing~0,n a. distinctiv~m:niner. 

:iusfffielitinn: ThC·•Triforcncc to IBijE:.494 is rull npplic;\hlclliocc.lhis ~tandart1 has .been wltlldmwnby .the'IEBE . 
stnnl1Ar&ii ommit1M;iuid nor¢pinct.tnmtstaridaaJJi&,{bttn :tctoriuneri&d. This st:uidari\;isJ\OC .calle(I OU($ al. 
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R1v.et l"rntectlon:P-roje« ~ Wlisit T·rc11~•tPbnt 
S11fe{y,1l"f11ir~mc.n~ n.>nmel!t Voluooill 
•.r..fs~o,.W±.i:P~RD-ESil~i;.oo1,02~ RevJ 

iiupl~entjog.i;IM\l;lrd in·:tbe0SR.t>. The JSNtproceSli will-pro\'idereliahllity n,quirem.enl>;,foreacb·coolrol ~gy. 
·:n,~ r~~li)lity .n:qili~~~iiit ,Mien\:ajnirol liil:ati,gie.~ require, 1l.i;'l~&6Be, teQWllliuicy, w\d•sei~ic' 
·qU/J'lineii1inns. · ·· · 

'Sfffio~Ki14~; Ar~Bounci•~li,s 
. R!l.P~-~ refer~to:NFf'4i~f 19~8-[4}wld\'N..FPA'.801-2003 N~i-

l'astlfiuijliJi;'. Sta.oda1,t~:i\o'llQ3. 1998 iul'Qt~pplicli.ble forJbc ·lU'l'-\V'.ll', l'-~scctiao 4.-5 of lht..SRD, 
NW-A®i:,.'.20Q~ i\liiiUJ,i, .µseafor . .14"ilU'l!-,y;,:jp. · .. ... . . . . 

·Sectlon·c'i::.'i, Contliinmeni~ctrlC!lil.J!enetratiom 

N~•li.@licable·for ilie,RP'P~'W"fl', 

;fu$tlficatioil: Gon.t:limneotekctiica!P<!!1¢!ta~ion asscmbli!fs_·lll'.'~.•uniquc to.1iletpntainniem.11troclUre·o.f.Nuclear
PowetCcne:ra1ingStatfoirs mdhavC'no._equivalentin .. chc RPP~\\'l'P·pru~ct. 

C.19-3 
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Appendix I 
WTP Specific Tailoring of IEEE Std. 323 

Rll(n P.rotectin~ ~rdj'eel - ·Waste Tl'elitml!:ialiiPlalit 
e$:1t.,ty ~equircii~liri.l)oauiieAt V.olUJ;D<! i f 

24;i~Wl1'~~Rl~F..Sll~t11-81ll_'.02f .Rcv'4 

2'},0 ,:IEE.E,:323i-'Q),lalizyfu'g C{ass TE Equipmcnlfot 
· .N uclear 'l;'"o,wet Pellet~tin~Slittion~ 

Rc-iisi:<lll.:" 19"83 

-~ J)ObSOrins '9J;ii-1mi7Jll~~n: , '.f'!lc ln.wtutll ufE\~iricai) 11!c!_EJ~t,:nn~es;-Eng-~s.. Jue., 

RPT'~)¥TP'Snecifi¢ Taiiptlog 

Thi:: follewing:tnill)ring~f lryE~'.323 is.ri;q,1ired •for use- by U-.~ RPP-WTP.project.-ti.q1µ'implctnaitirjg ;;-ill,ri&jtil fc,i
r:ts e1edrlaifru.id :instnunentsysiem·dei:ign . 

. S~t!\ll'i l }i;,-~ 
~ 'Th'~il:'.Sliind~ <lfll),ii'e,, fo ~SCsct;1e,qipted·a.~sriq;.sC/ SDS, or 'SStwhere;theSS SSQ u :~uir.ed·to 

,~r:m !!;-l::fed~ic4 saff,liy:tinic!;\911 in-n_ harsj)_',!ll\V itP\lffl~), _ · 
-.J"~tiractdion: StSSC:$,;Which, a,-e·t;,,quft.ed. tt,1 -pei'f.xm ~-s:lfetyft11,1ctioo.·m u b;,N:b enviram:nent., h:r:vc t)een 
U)CllfiJed ).Vilb'ist~ ~ope Qf)lii$.$1i1ilda1\l,- . . 

.Section l,_ 'Rdernces 

'fP.e ll;illllWfng·refcreticel!s~a!Kldtd t h_:ilL ~ :\nc1t(4~! 

,., [~l'.D•El!U;- l>.6'.(X)06; ReY:WiQu.3~ 1:0J'i'lev:e1 lfodjpJqgiail, Nucleru-. -t:,nd P.ioc=Sn:fety.Stntukrd11 llOO 
~rmcipli;s'fot.ii'x m>-J><~V~e•llili~m Pl:int ~n-~tµr. · · 

. J11stitlc1Ujon~ T,110,addcd rJcrences nre applicable,10!'-tbc·RPP-WTP-;pr.ojccL 

s:eciio» 3; Definitloiis 

,,~ ~~~~S;e~i~fl:i~1~!~~;v!~~;:~~;;~;~:::~~-~,-~ 
tlll:Viri:>~l,dlltll)g,A-<l~•J:in ,balfi~-eyent-clul -be: •cons1&n:d:to.ben1an:uld mvtrOJW}e!llc 

,l®irJl;lititm;' Ak~-~11»r'1)!Jnelifi ll\l dr,.(iiil!<(~ytln$',:it-i<'4i:J.-appli~s:to ~}li1ck:zit:P:,:>wi;,r.,Ccnc,;11ln)g,Sraotion 
and. ar--~lhc rei1ult!-0l>i l~i, of cuoliug.ictj'geiii~(l:i9CA)i!hiiil!-,.!li:i.aj:Y·~ !! Tu:axti (H'Et13) cil)iliue·' (he.co111llimtieQI:.~ _ 
p-0st;to:CA-or lil!,LB1>uis.iile.co1.\tainmehr. The:mooitietl'·at,'tu,;r,on,nppli"es,tollli;P.a,W'rP,·. 

This' modilic.lxwfini~_oo·,is futtl.cn~,ppirrtctl:!1y ·-10PF{{;?o:49, 'Eriv:ironmeofol,qua:Ji1kaiiGn-'of:i:lec~ 
~11ipiri<in~mipo1-iafa ,o ~A'i~iy far.nuei~~'t--po:wcr p'iatlt&i, which,siii.r.:s. iii ~ctio,ai- C: " R<,qui.11:inents' for{ !) 
cfynamic;:QJJd aeii.m!(l gwliification,oi' ele,;trio·equipm.em.. impo~t to ~ety, {?} pi:otecifon,of elilclrit · · 
~ujpinet1ti mp9rt,ant1\l sid~y ngiim~l_o,lh".-l: 'nat\11,llpbci'!alJ.lCl)-":~<Lexte,n.il even~,-nnd:~ ', en\iTQJm'JeTlt:tl 
-qll&lfficnti~ bf---electtli<:-c¢.ipmlilit inipoi1'l!l1no s.lif~ty located in IYriili! cnvi.i:o~cnt· Dr.c n:ot lnt:1uacil, Withlii ~e 

- .i«.:opiO·of this-$e<liiou. A n\ilo ·e,iviromi1e1>t ;i.~ _mi env.11'i>1Hnefit tbut."\V-0Uld:lit-·Jlo ,time,bo;sign'.ificruttly,,nore'6e'll'n, 
·tb:ap· 'ilie-ii'n.-.tli'<:ii:imeoc tba_t won1d occur duHi1g nt>ima1 pl\to,t •qpet'.itiou, inclridjji_g-atiiic1p~ operati<)Jli\l 
~iim:n~-S:" 
-~.dc.filritioli of mild ,onvlre>ament, Witl1in..t11e.st:mdard:1statcs: 

C.2:l-1 
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·.RiverP.111:tection P.rojett ·- \\'-mt 1'itiilm.elltif1JUit 
'.Saft#'.aeq~i11~iin'ti:1>ilcu~1\t"Voiu~eJI• 

z4590-.\'v1'P-SJ.li>;;Es11-iit410.l--OJ;'Rli.Y;( 

.. °Ap)')<,11dix c~ :lmpl~iing:Suindards 

'½:0°tnyironmcn1-~tjldi11S·U,te;sttit (!'f:nomi:iI $(-Wce,conditiqn~'and;eXlrcme.s:{a'.bnormal)'in-.-scrv1c~ 

'.[lr!r::t;:n::;:l:~:~:::Jtr;i'.~~!:~:::~:»crt]t:l~eri;t"_ky,lliis;_gcµriilion. 
Thi folkeiwing.~cfin(~t1ii.ii! ~iicalit~·f%th'c•k£>ti\\Jff;f: 
-~ '.l);J~,it~th,tfi_t,>U t)f~~igl:l~bi ~e11b_;~ f~ ~~,1:h~,~rtbe.-~ 11ilirxrf~!;>.qP:"4H,,ij;~, ~ ~icfi SIU!e:f · 

~N1tll!!J~t'Vt!l~Jlr<>\1,~~~·bouodii1g•tooditjpns-;for,~3tnlilish.in~"Qtp•pk'rlf1mn11~.c:r.c.'fll~tti;P-f strue1w:w, 

?:;~1:::~i;t::·-:~7if;t:~:;t~;~~~}l~t;;=;t:.~;::£~~7s·fhe · 
CCJll'.SC41!~~~ so<lli,u~~dfologi'¢u11;>i-Jl!>Sl}feli' iD i.!ie;;ge,ncraJ:enblir.:or llie 1¥0rken;wo1i]d:l!~liC.'l:CC~ . 
~~,~ptf~te.Jfmiri: 1-hc\~~B,js Bv,c,ll~'~lsi> esclblishtlw;))C!fomiiji~t·t~~irunent5ilf the '~ ttu~ 
syij¢m~-midi:CQj);l~ti;Wlib~fiijlure:u.ii~'I>i!s)gI1<.~faE,v¢nlcpJJi.l~jij~~ptllQ~Vt:nel;y: lttle.~ .imy rjf;thc_ 
nbov.eJ.unetionS:" 

.Ju~fif:¢ii~oil: · ;_d~ ~ J~-tcldenniti'on w.ils adil¢ :.1:o:b¢ a_p.p,Jica~!eJo: ihe l{P'.PcWTP projll.cit 

'Stc~on 1 ,.~tmufatecl:1tSt:l:'ronles• ... 

-Dcl.et't:'tbiii.1-e:cti.on, 
_..'lu~a~o~: 'i;h.is~~·1$speclficto;Nue[eat:'Power·Gen~aring'S1ation,sano.describe~.J?l'.9_fllM.'JlodllW.gil)for 
L®/1.IHBLB.li.nrab environments .. 
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Appendix J 

WTP Specific Tailoring of IEEE Std. 344 

River l'tn)t ctlioi> ·Bl:ojert - \Viiit<, T.J-e'imnentiP!an! 
':S>1-CetyReqlilrellR.ll1d:),<><.-..·11,·e~t-\(ol,nne l:t 

~· ~~ ~W'l:i>-SRD-F~H,111-001.fll, Rev·4 

Appcr>cl1x·C: linplem<."Otiug:Srahdanll._ 

- -·-- ---·-•>'- - -··------·-·- ·•··•·--..... -----

22.b ,JE'.E:it,.;.lli4:. IE&ER:ecomrifcriiled::Pnu:tfoc fo'r S·eisni'ic Quaiil'ica:thui, 
-cjfC}aiis lE'llqu,pmenifor:Nuclear :P.owcr G-enerating .Statlo:ns. 

'EUrvision, 1987_(~199:3)' 

· Spcrisorit\g,!)fgab:izi!'1i<>n: Tfie lns-iitu1e ·ol'Elecu-ical iii.id ,Elec1ron,cd,ng.ine.er11. Jni:.. 

R'Pl>;\'("Jl' Speci:fic. Tail~rii! . 

'.Jbe follow.ios, ruilo_riu~ of-rEEp:: -344 it-re9uiillrl fan,1¥ bf.lhl' Rf!Ji',,\'Tl' ;pr!)jcct ns, an impl~ing-!rtllntlatafor 
· Sl;>C/StJSor'SctSS·:Sd"mii:-Cl~s: Jrclectdcw. Boil >insir.umcill-~yst,:ri:tik.>il½,"fl. 

P!1gr:i:.i4.:l,~4-ll ~li_oii~ 6li_rificntw1i~.f Niicl<?t '. J!j!.weri~-!lerati•1f~fon- 'I em tbioloi:i 

'.L)ic t<>l'm "C:Jail.S n,;~ i,i;tlN,-$1<itidaixL'!'PPli~-f lQ µsc,t··in'!hti RPJ.>•\'\'TP. 

i;~~;~~!,~~\~~~tlt~:~~!~J~~t~::~:U::!;=tt::;:=~:~~~a::: 
-.a:&S1:gtl •h11.<1S.,j0artbgunke1S 'SOO/SO,S/SO/SS eqtiip:mentwbicb must he'•~alified·Jo· SC01. 

1~11e·i, SectioJ>:-1';2 Rilei:ences 

l?~l.~ :refc~[~] GFR(Q<!<)e-9flied¢tal~gn)"fio11:1), Tiilc;lQ; En!=i'l;Y ,l'rui-10(), R11~toi-,Sik' qritctj'b 
~bliiibetthy: ofl°kii,,:<i'.ttiie:;irddcral '. ~•t<;r; :1992. · . - .. - . . 

,ru liflhltio-"; ':Rcfor~~-tsJcoJ1_a·~ -n!diation:dosc a-itc1:ia .and'Sdsmic .. ,;u~~or:'N11dle_A.tfl9Wer.Ci:c,:,=iting 
,Su,;&iBhl'-'liliii i$l':rotcli_pj>J,lc;,;~ le to Jhc. RPPc\V-lll:_projcct.. J ne. o.p_pl,icable ·.crhcr,ia;ftii'· Rltl'- WT.P :is-:fou.r;(J ,iri . 

';.f!iiti!~tiZt~iitf{;~1t?{~iJ~::li"':;~¢t;;r.:i;;;tf~l ~~f~{:~:1~:::i,f z;o,J 
·,2:459:t);;.'Wf-p"S'RJ~ESbl.:(}f-O/)l .:pJ, 'Safuiy Rcqu~ mcnt.~: Documentt{SlH)} V.oh1rt1.el;J,•ill-secuon~ .l .G.enerol 
t>c.,iJ,m. Si)'l'e.ty<;ri!l!tlon;4, \,.:~. ·nus l>(lfco/,erlierli,11-4'rl'inos;S.-::i_s:mkOateg1>ey'(SC). 1; IJ ·i111<1 lll'.and_prov,idcs 
sei¥.f,l~,Jo,11lio\t1tjd ~lo d~Ortien'ls: .· . .. ·. . 

. f~tete: refereoell;{3 J ANSlllEim SfA382slWl5. JEY,£, .''M.AffarilJ't>r QualiJicatf,;,n 4')f ;,fcnla:Wrs;fo'r.Yc,.wcr CJp,,,·al?.d 
J/aW<i_:A:r,i-iliu/j_fi;e,Y•w,ifr;Jkfii()i-'Jl;i;/µ;i!il'Fw,.lf!l1>µ ... :forN,,~lew .J>.owl!f Ptaiiµ, 
~u<i(if"u:>1ti!!>': 1.bis,si'itud!J_~ ~lll bc-:1'i:/>la:ced wjlh,lEES-Sii\' 38,M-99ti, 'll..; 1ESE Std 382° 1"96-includ~ ,n 
Rc~it4'e(jJpputMulioh :{'R;ll'4).. t.,ifv\i,, 

· F,ig~;l,.;2~Sectk!n '2, 'D.eti.itlons:· 

· bcie~~he~.ljDit/on,, foriQpuntiilfg b•~~ r11~t hg11_.k.,{OBE) ·1md~11fc .shutdp..,-n·eartti.q_l\l!•:ke (~SE)

.Add:i,;.defini~i~n!or'4~ittn bMl• ·~rt.i.,.111~ke<ll;~: £':.!1lx_i.~<lkc,;fm:Rl;'F-WTP aod f_heb1_11?liclibilit,y1° ~•• 
_snu,:rures·aml £/));Tlf)Ol);ents:(~SG.~)'ilr Cl:Jntmned in 14590,W'l'P~SRP• ESfl-01',00l:,:®., Sa-f~ty:,J?.equircmen~~ 
.t>ck!tu:nent.{-SRJ)))'l,lo'l ume :fl., iui ~cil0rt·4:l ·,cknL-rill 0cs)g1_1, Safccyt~mi;icm 4,.1.,:ci. Tfi:k Sal'<-•W(:iitt'fion .ck6ne; 
.Seis,nic.Clnsses!(SC)'.l; .J.t:antl JH.noo.pw:vi,w,,ei:,-niic .Jc,a.ds.•nnd,soun.-e,doo.1unents: .. 

J}\sr1n~~q!f: •n,~.•<j~f-ipit(Ol) .Pf::91:fE QI)~ .SSH 81'C;llpplie:>ble<to Nucl~ l'O"""f Get1~ra11ng<-S1Jrtl~ nod the ~ · 
d~futi(ion•' ig "l'plicdl51e-to·thi,, lu>J>.'.\1."l'J' pt.Q.jee1 a, defined tn~he·-SRD'. '.-0\is -;,:;consistent\ ,,i1.h.tbe·tailQli.i\g of 
AJSCN6)ll)_a~ oocu:incntcdio i J~.CN'-QJ ~. . .. . . . . · . . 
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·ruver:'Prcttectioli,,P.t:Qje<t-Wri*·Tr~b.fte:ilt1ll~t 
;$a.fef;)'.,Re'J!1•~.erne111'sJ)oc111neufVcilumeU · 

l4:i!>Jl',-~~Rn.F.Sfl-ol~0J..02,,ltc1;,;,: 
.................... - .. ·•--•··· . ......... ... ,., __ ___ --•-·· ··••·-···· 

... A:ppiftdi~:Cilitjpkiiiientipg Stiii:@liii lf . 

P.l!:g~i-43;,~ilSee.liollt ,·Ciitlii'ri~ti'llll-111f~BE:nuc($SE .. 
1lnHetl!_tSSEt:inihC;:$l;',;1aj/liU i(lieateq_eli 11:i'l~ii!i ~tli,'rih\l,l!ft)U:c" Thii:n:9uin:mcli~ W- t1pp).y 111#1 O®U1ncnllhc 
ltmllg ,<>~.'itJ!~T~t O:e'Ei;. b¢f.,or1M1il · ~§ E'.1~)ll!l'i.1:cn ft.pJJ1 IJi:c $1:.Uld,~td. · 

;;;i~~1!E!i!i!l!i;if~!:Ei;it~1F;:~~\~jed. 
Pilgt ,tiif:S~~on,,;r.t.2_, ;R~pBi~ 

:~t::~=,~~t::~;:;;;i:::;~i\~v.erG~~tili,g$i~iont·~-~btolhe4U1P.;WT!'fITT!J~t', 
Pii~~l~;,$(cfi(i]) .'1ili5, V.il>mitj'pQ\ A-tu.i~ 
~i:Lihe!ai;t'~gn!ph:~~'lheiii:stsent,mcc,(,;i;li:ea4,,"1heJ>Ulp~~•ofthev.ihra~l iig;iiig isJo'SliowTh11tthe 

~1f;~~~:~J~~~==lt::~:,i~?~f l~:i39!:~~!ft~;~~~:~. cause 
1\itl_ul'¢ of~!Jtl:).m,, {c,ii'!!!AAteo:41nin.g. a ;;ti_~;icq~a,t,d~i~ ll~i~cartl1.9iuikc, 

t1fB§l~i;liers;jr 
E/lgc 1~,,~ctiou:7J;6;l, 1Jydr_q4.~~.AA•d~ 

Delete ihe .:w.oros,:"'imd:rbdiiss..of'-Coolarit':aecident-(1.0CA) 
Justiticatl!)_ll: LOCA.is a teim:sp-ecificto N~iea;'hwer Gene-mt~ $tnHmfi~ notto th~ :JWP;..WTP:pr9ject. 

.a>"lm:oo~ 'T~ 1.AM 
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