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Revision History 

Revision Reason for Revision 

0 Issued for purchase ofHL W Adsorbers. LAW adsorbers are on hold pending approval of ABAR 24590-WTP-
SE-ENS-03-1261 Rev O. 

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

2 Incorporated SCN number 24590-WTP-3PN-MWKO-00001 and SDDR 24590-WTP-SDDR-PROC-04-01020, 
24590-WTP-SDDR-PROC-04-01040, 24590-WTP-SDDR-PROC-05-00392,24590-WTP-SDDR-PROC-05-
00392, 24590-WTP-SDDR-PROC-05-00602, 24590-WTP-SDDR-PROC-05-00652, 24590-WTP-SDDR-
PROC-05-0070 1, and 24590-WTP-SDDR-PROC-05-000 18. Revised LAW instrumentation requirements for 
remote mounting of analyzers and transmitters. Revised Figures 1 and 2 to clarifY instrumentation. Added 
appendix Band C to clarify testing requirements for carbon media. LAW adsorber ITS equipment for carbon 
bed rue mitigation is still on hold. This includes: Isolation valves, high temperature switch and interlock, and 
COx monitors and interlocks. 

3 Incorporated SCN 24590-WTP-3PN-MWKO-00002 and SDDRs 24590-SDDR-WTP-SDDR-M-06-00286, 
24590-WTP-SDDR-M-06-00287. and 24590-WTP-SDDR-M-07-00051. Revised Appendix Band C Testing 
requirements. Added WTP speciftc tailoring of codes (appendixD-J). UpdatedHLW ITS List. Updated 
Environmental Requirements based on EQ Room Data Sheets. Changed CO and COx analyzers from 
suppliers scope to buyer's. Added Hg Monitor probe connection detail (Fig 3). 

4 Changed Appendix B&C testing scope from Seller to Buyer. Deleted Figure 1 and 2 (replaced with P&ID 
drawing reference). Renamed Table 1 and Table 2. Added information to Table 2. Added instruction for 
including WTP piping and supports into Supplier Analysis. Added Monorail and Hoist Carbon media loading 
requirements and necessary codes. Changed LA W instrumentation scope from supplier to WTP. Renamed 
Table 1 and 2. Added revisions to Tailored Codes in Appendix section 

5 Incorporated SCN numbers 24590-WTP-3PN-MWKO-00006 and 24590-WTP-3PN-MWKO.OOO07. 
Incorporated TCN numbers, 24590-QL-MRA-MWKO-0000 1-TOOO 1, 24590-QL-NlRA-MWKO-OOOO 1-TOO03, 
24590-QL-MRA-MWKO-0000 1-T0004, 24590-QL-MRA-MWKO-0000 1-T0005 and 24590-QL-MRA-
MWKO-00001-T0008. Incorporated SDDR number, 24S90-WTP-SDDR-MS-11-00087 by Reference. 
Document was revised according to the approved change notices only, identiftcation of revised items is not 
necessary. 
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Notice 
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Activated Carbon Bed Adsorbers 

Please note that source, special nuclear, and byproduct materials, as defmed in the Atomic 
Energy Act of 1954 (ABA), are regulated at the US Department of Energy (DOE) facilities 
exclusively by DOE acting pursuant to its ABA authority. DOE asserts, that pursuant to the 
ABA, it has sole and exclusive responsibility and authority to regulate source, special nuclear, 
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on 
radionuclides is provided for process description purposes only. 
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1 Scope 

1.1 Project Description and Location 

24590-WTP-3P5-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

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

The Hanford Site occupies an area of about 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 of Benton, Franklin, 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: 

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

1.2.2 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 calculations in accordance with this specification and applicable codes. 

1.2.4 

1.2.5 

1.2.6 

1.2.7 

1.2.8 

1.2.9 

1.2.10 

1.2.11 

1.2.12 

Calculations shall include, but not be limited to: 

• Code calculations 
• Seismic calculations 
• Support calculations (Include tabulated resultant reactions at support locations, by 

load case) 
• Calculations associated with lifting and erection of the vessel 
• Nozzle loads and movements per thermal and seismic calculations 
• Thermal and discontinuity stresses as applicable 
• Fatigue analysis as applicable for pressure vessels in fatigue services 

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. 

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

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

Delete. 

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

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 liquid level interlocks operated from radar level indicators. 

Provide fire detection and suppression system acceptance tests. 

Provide control logic and I/O mapping for automatic configuration and fire suppression 
system. 

In addition to the field testing requirements set forth in ASME AG-l, Section TA, andlor 
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 

24S90-G04B-F00019 Rev 3 (6/29/2004) 
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1.2.13 

1.2.14 

1.2.15 

1.2.16 

1.2.17 

1.2.18 

1.2.19 

1.2.20 

1.2.21 

1.2.22 

1.2.23 

1.2.24 

• System Bypass Test 
• Mechanical Test 
• Differential Pressure Test 
• Airflow Distribution Test 

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

• Electrical Air Heater Perfonnance Test (per design) 

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

Provide detailed bag-inlbag-out procedure for removal and replacement of adsorbent and any 
other filter(s) required. 

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-inlbag-out procedure using fully assembled Activated Carbon Bed Adsorber 
equipment in shop. 

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. 

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

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

Provide all equipment, instrumentation, labor, and materials to perfonn 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 lugs or attachment points shall be 
placed such that the equipment remains essentially level during the lift without tilting or 
swaying. Seller shall provide shop test report on lifting points provided on the Activated 
Carbon Bed Adsorber equipment. 

Provide Material Safety Data Sheets (MSDSs) for loaded Activated Carbon Bed Adsorber and 
all other materials used in the construction ofthe Activated Carbon Bed Adsorber units. 

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

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

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

Delete. 
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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 Shippingtojobsite. 

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

1.3.3 Activated Carbon Bed Adsorber installation labor atjobsite. 

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. 

1.3.13 Appendix B (Buyer Third Party Warranty) & C (Buyer Third Party Permit) testing. 

1.3 .14 LAW instrumentation 

1.3.15 Q (ITS) Fasteners 

1.4 Acronyms 

AGS 

AISC 

ASD 

ASME 

ASTM 

AWS 

CFD 

CFR 

3-D 

American Glove box Society 

American Institute of Steel Construction 

Adjustable Speed Drive 

American Society of Mechanical Engineers 

International Society for Testing and Materials 

American Welding Society 

Computational Fluid Dynamics 

Code of Federal Regulations 

Three-Dimensional 

24590·G04B·FOO0l9 Rev 3 (6/2912004) 
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3-D 

DBE 

DF 

DOE 

ESF 

ERDA 

FMEA 

HEPA 

HCI 

HLW 

HF 

HVAC 

HOP 

FFB 

ICN 

IEEE 

ISA 

ITS 

LAW 

LVP 

MR 

MDS 

MSDS 

NDE 

NRTL 

ORP 

OSHA 

P&ID 

PMI 

PPE 

ppm 

psf 

PSV 

QA 

Three-Dimensional 

Design Basis Event 

Decontamination Factor 

US Department of Energy 

Engineered Safety Feature 

24590-WTP-3PS-MWKO-TOOOI, Rev 5 
Activated carbon Bed Adsorbers 

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 

Instrument Service Air 

Important to Safety 

Low Activity Waste 

Low Activity Waste Secondary Offgas System 

Material Requisition 

Mechanical Data Sheet 

Material Safety Data Sheet 

Nondestructive Evaluation/Examination 

Nationally Recognized Testing Laboratory 

Office of River Protection 

Occupational Safety and Health Administration 

Piping and Instrumentation Diagram 

Positive Material Identification 

Personal Protection Equipment 

Parts per million 

pounds per square foot (lb/ft2) 

Pressure Safety Valve 

Quality Assurance 

24590-G04B-F00019 Rev 3 (6/29/2004) 
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1.5 

QAP 

QL 

SC 

scfm 

SDDR 

SS 

SS 

TBD 

UL 

VSL 

WAC 

WTP 

Definitions 

Quality Assurance Program 

Quality Level 

Seismic Category 

Standard Cubic Feet per Minute 

Supplier Deviation Disposition Request 

Stainless Steel 

Safety Significant 

To Be Determined 

, Underwriters Laboratories, Inc. 
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The Catholic University of America Vitreous State Laboratory 

Washington Administrative Code 

Hanford Tank Waste Treatment and Immobilization 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-inIBag-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 surveillance. 

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

Challenge Gas: A gas of known characteristics, under specified conditions, used for the 
purpose of testing. For in-shop and in-place/field testing of adsorbers required by this 
specification. The challenge gas to be used shall depend on what is recommended by the 
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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. 

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 mono dispersed 0.3 J.lITl test 
aerosol particles. 

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

Paragraph: When 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-subparagraphs of the paragraph referenced shall be considered 
inclusive. 

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

Safety Significant (SS): The structures, systems, and components which are not designated as 
safety-class structures, systems, and components, but whose preventative or mitigative 
function is a major contributor to defense and/or worker safety as determined from safety 
analyses. 

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 

1.6.1 Activated Carbon Bed Adsorber units for HL W shall meet the quality level requirements of Q 
as shown on the associated MDSs and supplier quality assurance program requirements data 
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sheet. Seismic category shall be SC-ill as shown on the associated MDSs and defmed in 
reference documents listed in section 2.4 of this specification. Safety classification is Safety 
Significant (SS). 

1.6.2 Activated Carbon Bed Adsorber units for LAW shall meet the quality level requirements of Q 
as shown on the associated MDSs and supplier quality assurance program requirements data 
sheet. Seismic category shall be SC-ill as shown on the associated MDSs and defined in 
reference documents listed in section 2.4 of this specification. Safety classification is Safety 
Significant (SS) solely for Chemical Toxicity. 

2 Applicable Documents 

2.1 General 

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

2.2.2 ASME AG-Ia-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 Vill, Div. 1, Rules for Construction of 
Pressure Vessels. 
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2.2.5 DOE-RL-92-36, Hanford Site Hoisting and Rigging Manual. 

2.2.6 A WS D 1.6, Structural Welding Code-Stainless Steel. 

2.2.7 Delete. 

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

2.2.9 29 CFR 1910, Occupational Safety and Health Standards (OSHA). 

2.2.10 UBC-1997, Uniform Building Code. 

2.2.11 ASME Boiler and Pressure Vessel Code, Section V, Nondestructive Examination. 

2.3 Industry Standards 

2.3.l AGS-GOOI ©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.l2. 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 N51O-1989, (Rev. 1995), Testing of Nuclear Air Treatment Systems, Sections 1 
through 8, 11, 13, 14, 15, and appendices. 

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

2.3.5 ASME YI4.100, 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 3 (Paragraphs 3.1,3.4.1,3.4.2,3.4.5,3.4.6), Chapter 4 (Paragraphs 
4.3 through 4.3.5,4.5.9), Chapter 7 (All), Chapter 8 (All), Chapter 9 (Paragraph 9.4.1). 

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

2.3.11 PIP INIHI000, Hot Insulation Installation Details. 

2.3.l2 RR-C-271D, Federal Specification for chains and attachments, welded and weldless. 

2.3.13 NEMA 4, Enclosures for Electrical Equipment. 
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II~j~IIi"~]EE:E Std. 323, Standard for Qualifying Class IE Equipment for Nuclear Power Generating 
Stations. See Appendix I for WTP specific tailoring (HL W only). 

2.3 .16 IEEE Std. 344, Recommended Practice for Seismic Qualification of Class IE Equipment for 
Nuclear Power Generating Stations. See Appendix J for WTP specific tailoring. 

2.3.17 ASME B320.20-1999, Below-The-Hook Lifting Devices. 

2.3.18 ASME B30.11, Monorails and Underhung Cranes. 

2.4 Reference Documents/Drawings 

2.4.1 24590-WTP-3PS-GOOO-TOOOl, General Specification for Supplier Quality Assurance 
Program Requirements 

2.4.2 24590-WTP-3PS-GOOO-T0002, Engineering Specification for Positive Material Identification 
(PM!) for Shop Fabrication 

2.4.3 24590-WTP-3PS-GOOO-T0003, Engineering Specification for Packaging, Handling, and 
Storage Requirements 

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 

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

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

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

24590-WTP-3PS-SSOO-TOOOl, 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 Steel to Structural Stainless Steel 

24590-WTP-3PS-FBOI-TOOOl, Engineering Specification for Structural Design Loads for 
Seismic Category III and IV Equipment and Tanks 

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

Deleted. 

24S90-WTP-3PB-POOO-TS 11 V, Piping Material Classification, Pipe Class S11 V 

24590-WTP-3PB-POOO-TSIIN, Piping Material Classification, Pipe Class SllN 

24590-WTP-3PS-PVOO-TOOOl, Engineering Specification for Technical Supp~y Conditions 
for Valves 
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2.4.14 24590-WTP-3PS-PVOO-TOOOl, Engineering Specification for Technical Supply Conditions 
for Valves 

2.4.15 24590-WTP-3PS-NI5-TOOOl, Engineering Specification for Actuatorsfor OnlOjfValves 

2.4.16 24590-WTP-3PS-EKPO-TOOOl, Engineering Specification for Electrical Requirements for 
Packaged Equipment 

2.4.17 24590-WTP-3PS-MUMI-T0002, Engineering Specificationfor Low Voltage Induction Motors 

2.4.18 24590-WTP-3PS-PS02-TOOOl, Engineering Specification for Shop Fabrication of Piping 

2.4.19 24590-WTP-3PS-MVOO-T0001, Engineering Specification for Pressure Vessel Design and 
Fabrication 

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

2.4.21 24590-WTP-J8-50-00001, Controls and Instrumentation Radar Installation Wave Guide 
Spool Joining Details. 

2.4.22 24590-WTP-MV-M59T-00016002, Vessel Connections Standard Details Sheet 2 of3 

2.4.23 24590-WTP-3PS-AFPS-TOOOl, Engineering Specification for Shop Applied Special 
Protective Coatings for Steel Items and Equipment 

2.4.24 24590-WTP-3PS-GOOO-TOOI5, Engineering Specification for Environmental Qualification. of 
Mechanical Equipment 

2.4.25 24590-WTP-3PS-GOOO-TOOI4, Engineering Specification for Supplier Design Analyses 

2.4.26 24590-HL W -M6-HOP-OOO 11, P&ID - HLW Melter Ojfgas System Melter 1 Secondary Ojfgas 
Treatment Sheet 3 of 3. 

2.4.27 24590-HLW-M6-HOP-20011, P&1D - HLW Melter Ojfgas System Melter 2 Secondary Ojfgas 
Treatment Sheet 3 of 3. 

2.4.28 24590-LAW-M6-LVP-00004, P&ID - LAW Melters Secondary Ojfgas Vessel Vent Process 
System Mercury Mitigation Equipment. 

2.4.29 24590-WTP-LIST -CON-08-000 1, Restricted Materials List. 

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. 
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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-I, 
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. 

3.1.4 The design of the Activated Carbon Bed Adsorber pressure boundary shall be per the 
requirements of ASME Boiler and Pressure Vessel Code, Section vm, Div.1. (Code stamp is 
not required) Design pressure used shall be as specified on the MDSs. Design temperature 
shall be determined by Seller based on thermal analysis specified in section 3.13.s for 
conditions generated during a carbon bed fire. 

3.1.5 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. 

3.1.6 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 P&ID drawings in Section 2 of the MR 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 24590-HLW-M6-HOP-000ll and 24590-
HL W -M6-HOP-200 11 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 unit shall be isolated with pneumatic 
valves on the inlet and outlet as shown on P&ID 24590-LA W -M6-L VP-00004. 

3.1.7 The Activated Carbon Bed Adsorbers shall be designed for carbon bed isolation as the 
primary means of fire suppression. Seller shall also design a water flood fITe suppression 
system in accordance with applicable requirements of ASME AG-l, subarticle FE-4620, and 
MDSs in section 2 of the purchasing documents. Pressure Relief shall be treated as an ITS 
function of the Carbon Bed Adsorbers. 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 by providing the proper sized PSV for each HL W housing and 
specifying the required size Rupture Disk for each LAW housing. Seller shall work closely 
with Buyer in determining required flow-rates for fire suppression water. 

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

24S90-G04B-F00019 Rev 3 (6/29/2004) 
Page 12 

Ref: 24S90-WTP-3DP-G04B-00049 



3.1.9 

3.1.10 

3.1.11 

3.1.12 

3.1.13 

3.1.14 

3.1.15 

24590-WTP-3PS-MWKO-TODD 1, Rev 5 
Activated Carbon Bed Adsorbers 

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

The CFD model and analysis, thennal 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 and 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 
• (Optional) Monorail and Hoist system in lieu of activated carbon pneumatic 

loading. 

All testing and sampling piping, connections, ports, and manifolds shall be pennanently 
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 
carbon bed isolation valves, the Seller shall supply mixing vanes/diffusers to adequately mix 
test gases in accordance with applicable code requirements. Refer to P&ID drawings in 
Section 2 of the MR 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. 

The Activated Carbon Bed Adsorbers shall be designed for use with a bag-inlbag-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-inlbag-out 
procedure. 

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-NNOO-TOOOl, Thermal Insulation for Mechanical 
Systems and section 4.3 ofthis specification. 

Confmement of melter off gas 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 
confinement of melter offgas during nominal, maximum, design conditions, and a carbon bed 
fire DBE. Pressure boundary must be maintained during and post an SC-llI DBE. 
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LAW, Seller to provide design for structural attachment to Buyer supplied embeds. The 
design shall include a Seller supplied 16" x 16" x 1-112" steel plate welded to each embed. 
The support column shall be attached to the 1-112 inch Plate utilizing a bolted connection. Bolt 
location shall be within the flanges of the column. Buyer to drill and tap the steel plate per the 
Seller's specified bolt location and size. See Figure 1 for the LAW Structural Attachment 
Design Requirements. 

3.2 Basic Function 

3.2.1 General 

3.2.1.1 Each off gas 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 Carbon Bed Adsorber units are located downstream of HEPA filter banks 
operating with a minimum particulate_ removal efficiency of 99%. 

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 HLW Activated Carbon Bed Adsorbers shall be used to remove mercury hydrogen chloride 
hydrogen fluoride, sulfur dioxide, and iodine from the HL W melter secondary offgas 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 
section 3.4 ofthis specification and the MDSs in section 2 of the purchasing documents. 

3.2.3 LAW Activated Carbon Bed Adsorber 

3.2.3 .1 LAW Activated Carbon Bed Adsorber shall be used to remove mercury (Rg), iodine (12), 

HCI, and HF from the LAW melter secondary offgas L VP 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 Preheater 

3.3.l 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. 

24590-G{)4B-F00019 Rev 3 (6129/2004) 
Page 14 

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



24590-WTP-3PS-MWKO-10001, Rev 5 
Activated Carbon Bed Adsorbers 

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-WTP-3PS-JQ07-TOOOI Instrumentation for 
Package Systems, and with the requirements of this specification. 

3.4 Performance 

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 10.1.12 of this specification for additional 
component design reliability requirements. 

3.4.1.2 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 ofthe 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 foot intervals 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-NI5-T0001, Actuatorsfor OnlOffValves. 

3.4.2 II~~ 

3.4.2.1 Refer to MDSs in Section 2 of the purchasing documents for specified mercury hydrogen 
chloride, hydrogen fluoride, sulfur dioxide, and iodine decontamination factors 
(DF)/removal efficiencies and carbon media design life requirements. 

3.4.2.2 Seller shall affirm activated carbon media performance utilizing Buyer Third Party 
Warranty and Permit Testing results in accordance with Appendix Band C of this 
specification. 

3.4.3 ~A~ 

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

3.4.3.2 Seller shall affirm activated carbon media performance utilizing Buyer Third Party 
Warranty and Permit Testing results in accordance with Appendix Band C of this 
specification. 
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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-l, Article AA-1000. 

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

3.6 Environmental Conditions 

3.6.1 The HLW and LAW Activated Carbon Bed Adsorber units will be installed indoors. See 
Equipment Environmental Qualification 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 OP dry-bulb to 118 of dry-bulb and a relative 
humidity of 0 to 100%. 

3.6.3 I>eleted 

3.6.4 Control and electrical equipment shall be exposed to the room environment conditions listed 
on the Equipment Environmental Qualification data, located in the MDSs. 

3.6.5 Mechanical equipment/components required to meet credited safety functions of confinement 
of melter offgas (HL W and LAW) shall be designed and fabricated to meet environmental 
qualifications in accordance with engineering specification 24590-WTP-3PS-GOOO-T0015, 
Engineering Specification for Environmental Qualification of Mechanical Equipment, for a 
mild environment. 

3.7 Mechanical Requirements 

3.7.1 General 

3.7.1.1 Sample ports shall be provided downstream of each bed for monitoring HC} 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
PVOO-T0001, Technical Supply Conditions for Valves, and 24590-WTP-3PS-N15-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 P&ID 
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24590-HLW-M6-HOP-OOOll and 24590-HLW-M6-HOP-20011 for HLW and P&ID 
24590-LAW-M6-LVP-00004 for LAW. 

Loading System 

Pneumatic loading shall lift activated carbon media to the fill chute. The carbon media 
shall be gravity loaded through the fill chute. 

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 shall be designed and supplied for 
loading of the carbon media into the Activated Carbon Bed Adsorbers. 

The loading equipment shall be transferable to other Activated Carbon Bed Adsorber units 
within that facility. Rate of loading shall be specified by the Seller to minimize possible 
damage or degradation of the Activated Carbon Media. 

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. 

If permissible in the equipment space envelope required on the MDSs, Seller may propose 
an alternative loading system using a monorail and hoist to lift carbon media super sacks for 
bulk loading. Monorail and hoist system shall be designed and tested in accordance with 
the applicable requirements of ASME B30 .11, Monorails and Underhung Cranes and DOE­
RL-92-36, Hanford Site Hoisting and Rigging Manual. Testing shall include the following 
at a minimum: 

• Operational Test 
• Load Test 

Unloading System 

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

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

Spent carbon is considered hazardous and potentially radioactive and must be contained 
during unloading through the use of a bag-out procedure as required in section 3.11 of this 
specification. 
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3.8.1 The discharge filters for the Activated Carbon Bed Adsorber units shall be rated at a minimum 
for the design temperature indicated on the MDS's, 'with an efficiency of 99% at 5 microns 
and have a minimum capacity of two (2) times the design flowrate. Each discharge filter shall 
also be equipped with a differential pressure gage to measure pressure drop across the filter. 

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 forBuyer review. 

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

3.9.3 The lifting lugs shall be designed in accordance with ASME B30.20 - 1999 Below-The-Hook 
Lifting Devices, to permit lifting of the Activated Carbon Bed Adsorber units without 
distortion or damage to the components or lifting lugs. 

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

3.9.5 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. 

3.9.6 Sampling and testing connections and ports shall not be used for lifting. 

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

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 Adsorber and support frames shall be self-supporting, capable of 
carrying the static loads of components, thermal expansion loads (including Carbon bed fire), 
seismic loads, full flood fITe suppression water loads, and capable of handling the stresses 
imposed during shipment, installation, and operation. Full flood fire suppression water loads 
are not required to be included in combination with the seismic loads. 

~:;~'M~,;¥&;~,iii";fLUit!U~ 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 
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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-l, Paragraph AA-4214 
and be in accordance with Buyer specification 24590-WTP-3PS-FB01-T0001, Engineering 
Specification for Structural Design Loads for Seismic Category III and IV Equipment and 
Tanks. A component response factor of Rp = 3.0 shall be used for seismic analysis for the 
LAW activated carbon adsorbers. 

3.10.3 Loads and stresses imposed for design of the vessel housings shall be in accordance with 
ASME Boiler and Pressure Vessel Code, Section vrn, 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-inlbag-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 shall 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-inlbag-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-GOOl, and ERDA 76-21, Paragraph 2.2.1 and Chapter 7. Seller shall work with Buyer 
to determine whether or not a g10vebag will be necessary. 

3.11.6 Drawings of bags and glovebag (if glovebag is required) to be used shall be included in the 
bag-in/bag-out procedure. Drawings shall show configuration with dimensions and identify 
any equipment, filters, either/or apparatus to be an integral part of the bags and glovebag. 
Drawings shall also identify material, manufacturer, either/or model numbers of all bag and 
glovebag components. 

3.11.7 The bag-inlbag-out procedure shall be written to ensure that confmement 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-inlbag-out procedure. 

24590-G04B-FOOOI9 Rev 3 (6/29/2004) 
Page 19 

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



24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

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 offgas flow distribution through the Activated 
Carbon Bed Adsorbers. 

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

3.12.3 

3.12.4 

3.12.5 

3.12.6 

• 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 offgas 
flow effectiveness. 

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

• 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% of the 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 
• General description of equipment supplemented by drawings and sketches 
• Functional requirements per this specification 
• Purpose of analysis 
• Defmition of design criteria and inputs with corresponding sources 
• Results of literature searches and other applicable background data 
• Applicable codes, standards, and reference documents per section 2 of this 

specification broken down by chapter, section, and paragraph, as applicable 
• Analysis methodology 
• Description of computer(s) used to conduct analysis 
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• Description of software/computer programs used for modeling and any 
calculations and limitations, justification for choice of program, and evidence and 
description of program validation method. 

• Assumptions (indicate those that must be verified as the design proceeds) 
• Analyses conducted with results 
• 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, normal operation, shutdowns, carbon bed fire, and thermal 
cycling of the Activated Carbon Bed Adsorber units. Analyses shall determine nozzle 
defl«ctions 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 Thermal analyses shall confrrm 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 OF at maximum design temperature, in accordance with 
the requirements of Buyer specification 24590-WTP-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 
Buyer's concrete foundation directly under and within three feet ofthe skid boundary does not 
exceed 100 OF. 

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 VID, Div.l 
calculations for design of the Activated Carbon Bed Adsorber pressure boundary. If 
determined necessary, based on Seller operating procedures, operators shall have the option of 
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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 confirm 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 information specified in the MDSs in Section 2 of the purchasing 
documents. 

3.14.4 Assume that the offgas flow through the Activated Carbon Bed Adsorbers may vary as much 
as ± 10 % from the design flowrate 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 ofthe 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. 

3.14.7 LAW analysis shall include Buyer designed and installed Radar Guide Tube piping and 
supports as required per this specification and the MDS' s. 

3.15 Electrical Requirements 

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

3.15.2 The Buyer will provide a single feed for each HL W Activated Carbon Bed Adsorber unit. The 
Seller shall be responsible for determining electrical load and for the distribution of power 
within the HL W Activated Carbon Bed Adsorber unit. The Seller shall provide a disconne:;t 
switch at the connection point for the Buyer's power feed for each Activated Carbon Bed 
Adsorber. 

24590-G04B-F00019 Rev 3 (6/29/2004) 
Page 22 

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



3.15.3 Delete 

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated carbon Bed Adsorbers 

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. 

3.15.5 The Buyer will provide a single feed for each LAW Activated Carbon Bed Adsorber unit to 
Buyer supplied electrical disconnect. The Buyer will be responsible for determining the 
electrical load and for the distribution of power within the LAW Activated Carbon Bed 
Adsorber unit. 

3.16 Instrumentation and Control Requirements 

3.16.1 General 

3.16.1.1 Instrumentation included in the Seller's scope of work shall meet the requirements of Buyer 
specification 24590-WTP-3PS-JQ07-TOOOl, Instrumentation for Package Systems. For 
general instrumentation scope refer to P&ID 24590-HLW-M6-HOP-OOOll and 24590-
HL W -M6-HOP-200 11 for HL W and P&ID 24590-LA W -M6-L VP-00004 for LAW. 

For the HLW Activated Carbon Bed Adsorber Unit, the Buyer shall provide the appropriate 
ABB control system components (i.e. I/O modules, power supplies) to the Seller for 
fabrication into the Seller's control panel. Seller shall provide non-ABB manufactured 
equipment (fiber optic converters, fiber optic patch cables and plates, terminals, circuit 
breaker, wiring, etc.), and panel fabrication. Seller shall design their control panel 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/O 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 ofthe equipment at the Seller's facility. 

3.16.1.2 Delete. 

3.16.2 Activated Carbon Bed Adsorber 

3.16.2.1 The following instruments shall be included with the HL W 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: 

• 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. 
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• 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. 

See P&ID 24S90-HL W -M6-HOP-OOO 11 and 24S90-HL W -M6-HOP-200 11 for additional 
Seller and Buyer instrumentation and control scope. 

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) Thermowells for Buyer supplied inlet temperature elements (ITS) and 
indicating transmitters on inlet piping. 

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

• Tap and return for Buyer supplied differential pressure indicating transmitter on 
each Activated Carbon Bed Adsorber vessel. 

• Thermowell for Buyer supplied Carbon Bed temperature elements and 
transmitters. (4 total for each housing - two for guard media, two for primary 
media). 

• Taps for two (2) Buyer supplied radar level indicators for each Activated Carbon 
Bed Adsorber vessel (ITS). 

• Tap and return for Buyer supplied differential pressure instrument on each 
discharge filter (with ISA purges on each pressure leg). 

• Thermowell for One (1) Buyer supplied outlet temperature element and indicator. 
• Two (2) outlet COx analyzer sample collection taps and returns for Buyer supplied 

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

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

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

See P&ID 24S90-LA W -M6-LVP-00004 for additional Seller and Buyer instrumentation 
and control scope. 

Deleted. 

As listed in 3.16.2.1 and 3.16.2.2, each Activated Carbon Bed shall have at least four (4) 
temperature instruments and transmitters. Temperature elements shall be provided with 
thermowells that meet the inspection and testing requirements per the specified Q quality 
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level and the requirements of Buyer specification 24590-WTP-3PS-JQ07-TOOOl, 
Instrumentation for Package Systems. Seller shall work closely with the Buyer in 
determining 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 level 
indicator(s). Radar level indicators shall be Ohmart-Vega meeting Appendix B 
requirements of Buyer specification 24590-WTP-3PS-JQ07-T0001, Instrumentation for 
Package Systems. Seller proposed substitutions shall be well documented as to the relative 
technicaJ 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 performance 
requirements of this specification and MDSs. 

The HL W Activated Carbon Bed Adsorber Unit 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 for Package Systems. Design drawings shall show the location of 
instrumentation tie-in point. Instrumentation specified ITS shall have a separate tie-in point 
for connection to Buyer's Programmable Protection System (PPJ) in accordance with 
section 3.4.4 of Buyer specification 24S90-WTP-3PS-JQ07-T0001, Instrumentation for 
Package Systems, and the req.uirements of IEEE Std. 384. 

The following instrumentation for HL Ware 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 24S90-WTP-3PS-JQ07-TOOOl, Instrumentation for 
Package Systems for ITS instrumentation, and the requirements of IEEE Std. 384. 

j~~~Control and electrical components related to HL W 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 non-ITS 
control panel. All isolation valves are fail closed. (Refer to P&ID 24590-HLW­
M6-HOP-00011 and 24S90-HLW-M6-HOP-20011. 

• Buyer supplied inlet and outlet CO analyzers for HL W. 
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 Activated Carbon Bed Adsorbers 
• Control and electrical components related to HL W and LAW Activated Carbon 

Bed Adsorber pneumatic isolation valves 
• Rupture Disks for LAW Activated Carbon Bed Adsorbers 

LAW instrumentation shall be remote mounted in adjacent rooms. 

Deiete. 
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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 24590-WTP-3PS-JQ07 -TOOO 1, Engineering Specification for Instrumentation 
for Package Systems. 

3.17 Accessibility and Maintenance 

3.17.1 General 

3.17.1.1 Accessibility and maintenance requirements shall be per this specification. 

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

3.17.1.3 Frequency of inspection and 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 and supply any special tools required to perform maintenance activities 
and describe its use in applicable procedures. 

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

3.17.2 Platform Requirements 

3.17.2.1 Equipment, instrumentation, and electrical components that are 6 feet and over from ground 
level shall be provided with permanent work platforms with fixed ladders/stairs to perform 
maintenance. 

3.17.2.2 

3.17.2.3 

3.17.2.4 

3.17.2.5 

The Activated Carbon Bed Adsorber unit maintenance platforms and ladders shall be 
designed to meet the requirements 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 of piping. 

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 of 250 psf. 
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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-GOOO-T0002, Positive Material Identification (PMl)for 
Shop Fabrication. In accordance with the requirements of the PMl 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 Seller's Activated Carbon Bed Media (the carbon portion of the primary and guard beds) shall 
have ash content limits established based on materials used in Appendix Band C testing. 
Seller shall provide a certificate of analysis (COA), which establishes limits for future 
purchase of replacement Activated Carbon Media. 

4.1.4 Performance of the Activated Carbon Bed for removal of HCI, HF, and radioactive iodine 
(1129) associated with the LAW and HL W offgas system is required. The performance 
requirements of the HL W Activated Carbon Bed also includes the removal efficiency 
requirements for 802• Calculation of guard bed media design life shall include other acid 
gases also present in LAW melter off gas (802, HN02 and HN03). 

4.1.5 The Activated Carbon Bed Media shall meet applicable A8TM methods for particle size 
distribution. 

4.2 Construction 

4.2.1 Materials used in the construction of the Activated Carbon Bed Adsorber units shall conform 
to the requirements of ASME AG-l, Article AA-3000, ASME AG-la, Article HA-3000, this 
specification, and the MDSs in section 2 ofthe purchasing documents. Material property and 
performance data for any materials not covered in ASME AG-l, ASME AG-la or this 
specification shall be submitted to the Buyer for review prior to incorporation into the design 
of the Activated Carbon Bed Adsorber units. All materials in contact with the adsorber and 
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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 N509 (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. 

4.2.8 The discharge filter frame 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 IN1H 1000 and NACE Standard RP0198, Buyer 
specification 24590-WTP-3PS-NNOO-TOOOI Thermal Insulationfor Mechanical Systems, and 
this specification. 

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 
in place separately. 

4.3.3 Procedures for insulation installation shall include jacketing the insulation with 304 L stainless 
steel following the requirements of Buyer specification 24590-WTP-3PS-NNOO-TOOOI 
Thermal Insulation for Mechanical Systems. and this specification. The 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. 
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4.3.4 Seller shall recommend cements, mastics, and adhesives that will be suitable for the maximum 
design temperature of the Activated Carbon Bed Adsorber units. The mixing of cements, 
mastics, etc., shall be done with deionized water. All recommended cements, mastics, 
adhesives must by certified for contact with austenitic stainless steel. 

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

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

4.4 Piping 

4.4.1 All applicable materials used for piping and related appurtenances shall be in accordance with 
the requirements of the MDSs and Buyer specification 24590-WTP-3PB-POOO-TSllV Piping 
Material Classification Pipe Class 811V, for HLW,and Buyer specification 24590-WTP-
3PB-POOO-TS lIN Piping Material Classification Pipe Class 811 N, for LAW. 

4.4.2 Special 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 ofthe Activated Carbon Bed 
Adsorber units, unless otherwise noted in this specification. 

4.5.5 Certain materials are restricted from use at WTP. Refer to 24590-WTP-UST-CON-08-0001, 
Restricted Materials List, for the complete list of restricted materials. The use of any 
restricted materials requires authorization from WTP Safety Assurance. 

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. 
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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 

5.1.1 The Activated Carbon Bed Adsorber units shall be fabricated per this specification and the 
applicable documents listed in section 2 ofthis specification. 

5.1.2 ASME Boiler and Pressure Vessel Code, Section VIII, 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. V-stamp and National Board Registration for 
the Activated Carbon Bed Adsorbers are not required. 

5.1.3 Identification offabrication 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 a/Piping. 

5.2 Jlssembly 

5.2.1 Flatness of the completed Activated Carbon Bed Adsorbers and support frames shall be 118 
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 1116 inch per foot. 

5.2.2 Cutout locations shall be within ± 1/8 inch and cutout size shall be within ± 1116 inch. 

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

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

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. 
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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-SSOO-TOOOI 
• Buyer Specification 24590-WTP-3PS-SSOO-T0002 
• Buyer Specification 24590-WTP-3PS-NWPO-TOOOl 
• Buyer Specification 24590-WTP-3PS-MVB2-TOOOI (Pressure Boundary Only) 
• ASME AG-la, Article HA-6000 
• AS ME AG-l, Articles FE-6000 
• ASME Boiler and Pressure Vessel Code, Section VIII, Div. 1 (pressure Boundary 

Only) 
• ASMEB3l.3 
• AWS D1.6 

5.4.2 Activated Carbon Bed Adsorber welding, weld inspection, NDE, and weld repair shall be 
carried out in accordance with the applicable procedures developed per the previous 
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-l, Paragraph AA-6335, ASME Boiler and Pressure Vessel Code, 
Section VIII, Div. 1, Buyer specification 24590-WTP-3PS-SSOO-T0002, Specification for 
Welding of Structural Stainless Steel and Welding of Structural Carbon Steel to Structural 
Stainless Steel and 24590-WTP-3PS-SSOO-TOOOl, 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-l, subsubarticle AA-6330 and ASME Boiler and Pressure Vessel Code, Section VIII 
(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 
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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. 

5.4.10 If the vendor opts to perform CGD on the 18" bellows, thermowells, and lor 18-inch welded 
elbows and tees in accordance with BNI accepted CGD plans then the requirements of 
sections 5.4.1, 5.4.8 and 5.4.9 do not apply to these items. 

5.5 Coating 

5.5.1 Seller shall provide coating for carbon steel surfaces in accordance with 24590-WTP-3PS­
AFPS-TOOO 1, 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-WTP-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 defmed in 24590-WTP-3PS-AFPS-TOOOl, 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: 

• Sherwin Williams Macropoxy 646 
• Carboline Carbogard 890 

5.5.6 Insulated surfaces (applicable only to carbon steel in contact with stainless steel) with an 
operating temperature no greater than 200 OP shall be coated with system code H (see 24590-
WTP-3PS-AFPS-TOOOl, Engineering Specificationfor 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 OF to 300 OF shall be 
coated with system code G (see 24590-WTP-3PS-AFPS-TOOOl, Engineering Specification for 
Shop Applied Special Protective Coatings for Steel Items and Equipment, Appendix C, Table 
2). The coating material specified for use in system code G is not acceptable for direct 
application over stainless steel surfaces or stainless steel to carbon steel welds. Coat carbon 
steel surfaces with system code G to within 1-2 inches of the carbon steel-stainless steel weld. 
Do not overlap coating onto weld area or onto stainless steel material. Zinc primers without 
top-coating and hot dip galvanizing are not acceptable on surfaces that will be insulated. 
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5.5.7 Carbon steel components of gratings, platfonn assemblies, ladder assemblies, crane rail, and 
supports shall be hot dip galvanized in accordance with 24590-WTP-3PS-AFPS-TOOOl, 
Engineering Specification for Shop Applied 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-TOOOl, Engineering Specification for Shop Applied Special Protective 
Coatings for Steel Items and Equipment, section 6.2.1.2. 

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 pennanently sealing these taps after field acceptance testing. 
Drawings shall be scalable and shall include plan and elevation views of the following: 

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

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

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

6.1.8 All shop testing and inspection instruments used to conduct testing on the Activated Carbon 
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 tra<:;eable to the appropriate 
national standard. 

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

6.2 Weld Testing and Inspection 

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

6.2.2 Activated Carbon Bed Adsorber support frame welds shall be inspected, examined, and tested 
in accordance with Buyer specification 24590-WTP-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 
Welding of Carbon Structural Steel. 

6.2.3 Piping shall be inspected, examined, and tested in accordance with ASME B3l.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 review, prior to fabrication. 

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

6.3 Personnel Qualifications 

6.3.1 All inspection and testing shall be performed by personnel qualified per the requirements set 
forth in this specification and all applicable documents in section 2 of this specification. 

6.3.2 Seller shall submit personnel qualification documents, including years of experience for 
Seller's inspection and test personnel, for Buyer review. 
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6.4.1 Seller shall conduct and be responsible for laboratory testing of Activated Carbon Media in 
accordance with appendix A of this specification. The laboratory test 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 and Appendix A of this specification. 

6.4.3 A final report shall be submitted for Buyer review in accordance with the requirements of 
section 10.7 and Appendix A of this engineering specification. The final report shall support 
the engineering design of the Activated Carbon Bed Adsorber Units. Any effects related to the 
design of the Activated Carbon Bed Adsorber Units shall be identified in the final report. 

6.4.4 The Buyer will be responsible for performing Third Party Testing, and preparation of the 
Third Party Test Plans and Reports (required by section 10.7) of Activated Carbon Media 
performance in accordance with Appendix B & C of this specification. The Seller shall be 
responsible for the performance of the Activated Carbon Media in accordance with this 
specification and associated mechanical data sheet requirements. Seller shall review the 
Buyer Third Party Test Plans and Test Reports and sign as a mandatory reviewer on these 
documents. Seller shall also be responsible for review of Buyer Third Party preliminary data 
summary reports furnished after completion of each test segment (includes summary of 
primary observations, graphs of key process variables, copies of the log book entries and 
electronic data). For Appendix B & C testing, the Seller shall be responsible for participating 
in conference calls and meetings associated with testing progress reports and resolution of 
technical issues encountered during the test. Seller shall be available for an on site inspection 
and sign on mandatory witness and hold points pertaining to Activated Carbon Media 
conditioning and steady state operating conditions for Appendix Band C of this specification. 
The Seller shall provide separate reports for HL W and LAW, utilizing Appendix B & C the 
Buyer Third Party Test results, demonstrating that the Activated Carbon Bed Adsorbers and 
Activated Carbon Media performance requirements delineated in this specification and 
associated mechanical data sheets, are met. Seller's fmal report shall identify any effects 
related to the design of the Activated Carbon Bed Adsorber Units. 

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 
Activated Carbon Bed Adsorber does not become contaminated or degraded at any time 
before, during, or after completion of shop testing. 
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6.5.3 Testing media shall be loaded into adsorber cells and tested per applicable sections of ASME 
AG-I, 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 
Buyer specification 24590-WTP-3PS-EKPO-TOOOl, Electrical Requirements for Packaged 
Equipment, and 24590-WTP-3PS-JQ07-TOOOl, 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 
• System Bypass Test 
• Mechanical Test 
• Differential Pressure Test 
• Airflow Distribution Test 
• Electrical Air Heater Performance Test (per design) 

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

6.5.6 Deleted. 

6.5.7 The Activated Carbon Bed Adsorber pressure boundary shall be Bubble Tested per ASME 
Boiler and Pressure Vessel Code, Section V, Nondestructive Examination, Appendix I - Direct 
Pressure Technique. Sensitivity of the test shall not be less than 10-3 atm-mllsec under test 
conditions. 

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

6.7 Bag-in/Bag-out Procedure Demonstration 

6.7.1 Demonstration shall be conducted in Seller's shop on one (1) of the fully assembled Activated 
Carbon Bed Adsorber units and witnessed by Buyer's Representatives. The Activated Carbon 
Bed Adsorber to be used for the demonstration shall be chosen by the Buyer. 
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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-inlbag-out procedure. 

6.7.4 Field conditions shall be simulated in the shop when performing the bag-inlbag-out procedure 
demonstration, which will include pulling a vacuum on the Activated Carbon Bed Adsorber, 
room clearance, and lifting constraints. 

7 Preparation for Shipment 

7.1 General Requirements 

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-GOOO-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-GOOO-T0003 Engineering Specification 
for Packaging, Shipping, Handling and Storage Requirements, ASME AG-l, 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 cleaI}.ing 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-1a, Article HA-9000. Tagged information shall also include 
associated plant item number specified in the data sheets that are in Section 2 of the 
purchasing documents. 

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: 
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• 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. 

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-WTP-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. 
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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 General Requirements 

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

8.1.2 Seller's QAP Manual shall be submitted to Buyer for review in accordance with Buyer 
specification 24590-WTP-3PS-GOOO-T0001, 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-l, marked as 
applicable in Supplier Quality Assurance Program Requirements Data Sheet attached to the 
purchasing documents, and Buyer specification 24590-WTP-3PS-GOOO-TOOOl, 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. The Seller shall allow the 
Buyer, its agent, and DOE access to their facility and records pertaining to this purchase order 
for the purpose of Quality Assurance (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-l, 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 pnor 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 

8.3.1 Each Supplier shall be required to identify and promptly document all deviations from the 
requirements of the procuring documents. In addition, the supplier shall be required to 
describe the recommended disposition based on appropriate analysis. Submittals of request 
for deviations from lower-tier suppliers shall be through the prime supplier to RPP-WTP. 
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Supplier-proposed deviations from procurement documents shall be initiated by use of 
Supplier Deviation Disposition Request (SDDR) form in section 2 of the purchasing 
documents. 

9 Configuration Management 

Equipment 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. 

10 Documentation and Submittals 

10.1 General 

10 .1.1 Seller shall submit to Buyer all detailed designs, documentation, procedures, instructions, 
calculations, analyses, laboratory results, models, manufacturer data, inspection plans and 
reports, test plans and reports, certifications, certificates, qualification records, manuals, 
MSDSs, video tapes, and drawings required per this specification, the applicable codes, 
standards, and reference documents in section 2 of this specification, and the purchasing 
documents. 

10.1.2 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, andlor 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 Verification documents in the forms and 
quantities shown in Form G-321-E, Engineering Document Requirements, and Form 
G-321-V, Quality Verification Document Requirements attached to the purchasing documents. 

10.1.5 Seller shall submit a report identifying any deviations andlor 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 ofthe 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. 
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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. 

10.1.11 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 defmition of components and sub­
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 on the physical and environmental conditions delineated 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-WTP-
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-TOO 14, 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 YI4.100, 
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: 
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• 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. 

• 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 component 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 30 % 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 diagrams 
• 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-inlbag-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. 
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All 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 stated assumptions 
• A list of references used, including drawings, codes, standards, and computer 

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

10.6 Schedules 

10.6.1 A detailed schedule of 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 Test Results 

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

• Documeut 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 ofthe testing to the WTP Project. 
• Test Prerequisites - Defmition and/or reference oflaboratory 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 
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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 defming 
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 modeling purposes. Accuracy and sensitivity achievable for each instrument. 

• Supporting Procedures - A list of applicable technical and operating procedures 
or a referenced document that contains the list of documents required for operating 
the test equipment and associated support systems, sample preparation and 
analytical procedures, etc. 

• Unique Sample Identification - Description of or document reference defming 
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 against the "success" criteria. Discuss 
whether or not the findings of the test performed are consistent with previous test 
reports, whether the expected WTP design or operational conditions are 
appropriate for the system,' or have implications for safety, permitting, or 
operability, 

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

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

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

11 References 

11.1 Incorporated Design Changes 

• 24590-WTP-3PN-MWKO-OOOO 1 
• 24590-WTP-3PN-MWKO-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-05-000IS 
• 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 ( It-..) ~ I 
• 24590 VlTP SDDR MS 08 00040 ~JP.l. '" pill" I \' 

- .... ---;!24!455.lJ9If).O -¥<\\R!:!fFPP4SttD~D~R:-:I~~dSs-81088--0etO~04-:42l-- ,»rl .t 11&-1 f)) "6 A I,' 
• 24590-WTP-SDDR-MS-II-00087 
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Figure 1 LA W Structu'ral Attachment Design Requirements 

Note: Figure 4 from TeN, 24590-QL-MRA-MWKO-OOOOI-TOOOl, incorporated as Figure 1 
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Figure 3 Mercury Gas Mouitor Probe Flange Connection 
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Table 1 Quality Level List (HL W) 

COMPONENT TAG NO.: 
24S90-HLW MV-HOP-AOBR·00001 AlB 
24S90-HLW-MV-HOP·AOBR·OO002A1B 

Drawing Number Item No. 

06169 0816()'1 

Inlet Air Slot D816()'2 

0816()'3 

06169-4 

08169-5 

08169-6 

0816()'7 

0816().8 

D816().9 

0816()'10 

0816().11 

08169-12 

D617Q 08170·1 

Outlet Air Slot 08170-2 

08170-3 

08170-4 

D8170-5 

08170-6 

08170·7 

08171 06171·1 

Sed Air Slot D8171·2 

08171-3 

08171-4 

08171-5 

08171-6 

DescrIption 

Air Slot wnh Sample Hole. 

Air Slot Without Sample Holes 

vertical Channel LH 

Vert",,1 Channel RH 

Horizontal Channel 

Lower Channel 

Upper Channel 

Vertical FI.t Bar (118) 

Vertical Rat Bar (123,53) 

Backing Washer 

Perforated Sheet (22.38) 

Perforated Sheet (10.44) 

Vertical Channel 

Horizontal Channel 

Lower Channel 

Upper Channel 

Vertical Flat Bar 

Pefforated Sheet (22.38) 

Perforated Sheet (10.44) 

Air Slat with Sample Holes 

Air Slot Without Sample Holes 

Vertical Channel 

Horizontal Channel 

lower Channel 

Upper Channel 
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Material or Vendor 

0816()'1 

08169·2 

12GA SHT 316L SS 

12GA SHT 316L 55 

12GA SHT 316L S5 

12GA 5HT 316L SS 

12GA 5HT 316L SS 

12GASHT316L5S 

12GASHT316LSS 

12GA SHT 316L SS 

20GA SHT 316L 5S 

20GA 5HT 31SL 55 

12GA SHT 316L 55 

12GA SHT 316L SS 

12GA 5HT 316L 55 

12GA SHT 31 SL SS 

12GA SHT 31SL SS 

20GA SHT 316L SS 

2OGASHT316LS6 

D816g·1 

DS16()'2 

12GA 5HT 31BL 55 

12GASHT 316LSS 

12GA SHT 316L S6 

12GA 5HT 316L 5S 

QUALITY Leva. 

QTY 

1 

1 

1 

1 

20 

2 

2 

2 

2 

3 

10 

2 

2 

10 

1 

1 

2 

10 

2 

1 

1 

2 

20 

2 

2 

QL/CM eGD 

CM No 

eM No 

CM No 

CM No 

eM No 

CM No 

CM No 

CM No 

eM No 

eM No 

CM No 

CM No 

CM No 

eM No 

eM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

eM No 

eM No 

eM No 
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COMMENTS 

Does not fLr'lction to contain melter offgas. This part forms part Of the carbon 
mecUa screen 
Does not function to contain meller offgas. ThIs part forms part of the carbOn 
media screen 
Does not fUnotion to contain melter offgas. This part forms part of the carbon 
media screen 
Does not flJ'lction to contain melter olfgas. This part forms part Of the carbon 
media screen 
Does not function to contain meJter offgas. This part forms part ofthe carbon 
medlasoreen 
Does not function to centaln melter offgas. ThiS part fanns part of the carbon 
media screen 
Does not function to contain melter offg03s. This part forms part of the carbon 
media screen 
Does not function to contain melter offgas. This part forms part Of the carton 
media screen 
Does not function to contain melter offgas. This port forms port of the carbon 
media screen 
Does not function to contain metter offgas. This part forms part of the carbon 
media screen 
Does nat function to contain metter offgas. This part forms part of the carbon 
media SCreen 
Does not fLllCtion to contain meller offgas. Thj$ part forms part of the carbOn 
media screen 
Does not function to contain melter offgas. This part forms part of the carbon 
media soreen 
Does not function to contain malter offgas. This port forms part of the carbon 
media screen 
Does not function to contain melter off9a6. This port forms part of the carbon 
media screen 
Does not function to contain melter offgas. This part forms part of the oarbon 
media screen 
Does not function to contain melter offgas. This part forms part aftha carbon 
media screen 
Does not function to contain melter offga5. This part forms part of the carbon 
media screen 
Does not funetlon to contain metter offgas. This part forms part of the carbon 
media screen 
Does not function to contain meJter offgas. This part forms part of the carbon 
media Screen 
Does not function to contain melter offgas. This part forms part of the oarbon 
media screen 
Does not funetlon to contain ~lter offgas. This part fOrms part of the carbon 
media screen 
Does not function to contain metter offgas. This part fOlT11s part of the carbon 
media screen 
Does nat flSletton to contain melter offgas. This part forms part of the carbon 
media screen 
Does not function to contain melter 0"9a5. This part forms part of the carbon 
media screen 
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DraWing Number Item No. Description 

08317-5 Sling (11200#) 

08317-e Name Plate (4.00 X 7.00) 

08574 08574-1 I·Beam 
Inlet Pipe Support As", 08574-2 Anole 34.62 

08574-3 Plate 22.38 
08574-4 Plate 21.38 
08574-5 Plate 4.00 
08574-6 Plate 7.00 
08574-7 Plate 2.75 
08574-8 Hex HD Bolt 2.0 
08574-9 LocK Wosher 
08574-10 He. Nut 

C9992 3 Orein Se arator 
VA-300Q CO ANAL 'YZER 4 Mist catcher 

5 Selector Valve 
6 Fillar 
7 Filter 
8 Pump 
9 hermo-Electrio Dehumidifier 
10 Needle Valve 
11 Flow Meter 
12 CO Anal zer Unit 
13 caoiliaN 
14 Filter 
15 Pump 
16 Solenoid Valve 2-wav\ 
17 Rotameter W 1 Valve 
18 Solenoid Valve 3-Wavl 
19 Ball Valve 2-Wovl 
20 8ulkt1.ad Fittina /3/8 • 3/8 
21 Needle Valve 
22 Row Meter 
23 Bulkt1ead Fittino 114x 114 
24 3/8 inchT .. 
25 114 inch Tee 
26 Vacuum Switch 
27 VS-3QOl sample Sample System 
28 V A-3OO0 Analvzer 
29 112 inch Pialna 
30 318 inoh PTFE Teflon Tubin 
31 114 inch PlFE Teflon TubiflQ 
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Material or Vendor QTY 

McMaster-carr 4 

lIGASHT304LSS 2 

6 X 12.5# HR5 ASTM A-36 1 
2 X 2 X 114 ANGLE ASTM A-36 1 
114 PL 316L SS 1 
114 PL 316L SS 1 
1/4 PL316L SS 4 
114 PL 316L SS 2 
114 PL 316L SS 2 
112-13UNC 316 5S 4 
1121.D. 31688 4 
112-13UNC 316 SS 4 
Gla .. 6 

6 
PVC 5 
304SS 12 

6 
12 
6 

PVC 12 
Glass 12 

6 
6 
6 
6 
12 
a 
6 

18 
20 
6 
a 
4 
6 
20 
6 
6 
6 

PVC AIR 
PTFE AIR 
PTFE NR 

QUCM 

CM 

CM 

QL 
QL 
QL 
QL 
OL 
OL 
QL 
OL 
QL 
QL 
QL 
QL 
QL 
OL 
QL 
QL 

QL 
OL 
OL 
OL 
QL 
QL 
QL 
QL 
OL 
OL. 
OL 
QL 
QL 
QL 
QL 
QL 
OL 
OL 
QL 
QL 
OL 
QL 
OL 

CGD 

No 

No 

Yes 
Ye. 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
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Does not function to contain melter offgas. External to the pressure ooundary 
and is considered a none perminate piece of plant equipment. Used only for 
handling the equipment during lransportation and Installa~on. 

Does not function to contain melter offgas. External to the pressure boundary 
and is considerM a none perminate piece of plant equipment. Used only for 
handling the equipment during transportation and installation. 
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Dravvlng Number Item No. Description 

08183-19 Reinforcement Plate B" 
06183-20 ICVlinder 16" 1.0. 
06163-21 Discharge Filter MTG Plate 

08183-22 Slide Gate AssemblY 
06183-23 Lifting Lug 

D8183-24 Plate 126.62 
08163-25 Plate 120 
08183-26 Plate 84 
08183-27 Plate 6.25 
08183-28 Plate 5.62 
08183-29 I-Be.m 131.68 
D8183-30 I-Beam 120 

08183-31 m4.5 
08183-32 O.E. 4.5 
08183-33 .OE 12 
08183-34 co 23.62 

II 37 8.86 
38 6.36 

-39 6.36 
40 Flan"" 

08183-41 e 
08183-42 Weld Neck FlanCle 

08183-43. 
08183-44 
08183-45 t Fiance 
08183-46 anae 
08183-47 Re- r FlaMe 
08183-48 Round Bar 

08183-49 Pi 5u rt 
D8183-50 Ploo Suooort A&; 
08183-51 Reinforcement F'L 17.000 
08183-52 

~"""O, 08183-53 tPL 1800 
DB183-54 tPL 4.000D 
08183.55 Ass 

108183-58 
08168 08188-1 Back Panel 
Housing WLOMT D8188-2 Front Panel 
Details 08188-3 Front Panel 

08188-4 Bottom Panel 
D8188-5 TemPonei 
D6186-6 TO~Ole 
08186-7 Too 
D8186-8 Too I 
08188-9 Inlet ane 
06186-10 Outlet End Panel 
08168-11 HoDDer Side Main Bed 
08168-12 HoDDer Side Guard Bed Panel 
08168-13 Ho er End Main Bed Panel 
08188-14 HoeDer End Guard Bed Panel 

24S90-G04B-FOOOI9 Rev 3 (6/29/2004) 

Material or Vendor QTY 

06186-20 12 
06188-21 2 
06196 1 

08215-2 8 
88216 4 

1/4 PL 316L SS 8 
1/4 PL 316L SS 6 
1/4 PL 316L SS 2 
3/8 PL 316L 55 8 
3/8 PL 316L 55 20 
6X12.5#HR5 8 
6X12.5#HRS 6 
6X12.5#HRS 2 
112 SCH 40 316L SS 1 
2 SCH 40 316L SS 1 
26CH 40 316L S6 1 
26CH 40 316L 56 1 
2 SCH 40 316L S6 1 
8 SCH 40 316L 55 12 
8 SCH 40 316L 55 8 
14 SCH 40 316L 55 1 
2X15011316L56 2 
6X 15011 316L SS 12 
14X 1S011316LSS 4 
2 SCH 40 316L S6 2 
HEX HO BOLT 1.75 24 
06188-22 2 
06188-23 2 
06186-24 2 
1/4 OIA ROUND BAR 316L SS NR 

08229-1 1 
08229-2 2 
3/8 PL 316L SS 3 
3/8 PL 316L SS 1 
3/8 PL 316L SS 2 
3/8 PL 316L SS 3 
06574 1 
3/8 PL 316L SS 1 
3/8 PL 316L SS 1 
3/8 PL 316L SS 1 
3/8 PL 316L SS 2 
3/8 PL 316L S8 1 
3/B PL 316L SS 1 
3/8 PL 316L SS 1 
3/8 PL 316L SS 1 
3/8 PL 316L SS 2 
3/8 PL 316L SS 1 
3/B PL 316L S8 1 
3/8 PL 316L SS 8 
3/6 PL 316L SS 6 
3/6 PL316L 58 6 
3/6 PL 316L S8 6 

QL1CM CGD 

QL Yes 
QL Yes 
CM No 

QL Yes 
CM No 

QL Yes 
QL Yes 
QL Yes 
QL Yes 
QL Yes 
QL Yes 
QL Yes 
QL Yes 
QL Yes 
OL Yes 
OL Yes 
OL Yes 
QL Yes 
OL Yes 
QL Yes 
QL Yes 
QL Ye. 
QL Yes 
QL Yes 
QL Yes 
QL Yes 
QL Yes 
QL Yea 
QL Yea 
CM No 

QL Yes 
QL Yes 
QL Ves 
QL Yes 
QL Yes 
QL Yes 
QL Yes 
QL Yes 
QL Yes 
QL Yes 
QL Yes 
QL Yes 
QL Yes 
QL Yes 
QL Yes 
QL Yes 
QL Yes 
QL Ves 
QL Yes 
QL Yea 
QL Yes 
QL Yes 

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

COMMENTS 

Does not function to contain metier oH'9as. This is the intemal rack used to hold 
lhedlscl1arge fillers. 

Does not function to contain melter olfgas. Ufting lugs do not form part of the 
pressure boundary and are only used to handle the housings for transportation 
and installation. 

Does not function to contain meller off'gas. This round bar is used to help hold 
a bag in place during a diSCharge fitter bag..lnlbag-out operation. 
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~~ I 'i~'-
m 9 nforcemer • ~::: ~~ 

.PlateS" 
_16"1 

bIDB=-196----~~L~ 
[DiScharge Filter MTG D8196-2 Pia,. (33.38) 

Iplate 08196-3 Pla'e (23.75) 

08196-4 Pla'e (21.75) 

D8196-5 Z-Bar (6.19) 

08196-6 Z-Bar (6.69) 

06196-7 Strip 

08196-8 Pull Rod 

1
08215 
ISlide Gate Assembly 

Ice 
I~ 
I.nge 

I Material or Vendor 

, PL316LSS 
I PL316LSS 
,-PL315LSS 

Q1Y QUeM COD 

es 

,RECT BAR 316LS5 as 
,REC - BAR 316LSS es 

: 316lSS 

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

COMMENTS 

1114 PL 316L SS 1 eM NO [)oes. not fun~n to oor<aln melter ongas. I his ,.the intemal raCk used to hold 

1114 PL316l SS 1 eM No 1~~SnottunC1l0n 10 oornaln melt.rolfges. nis isme Imernal raCk used to hold 

11/4 Pl 316L SS 4 CM No I~. not funotion W confain ,,~I«, V"""~ This isth.lnfem.1 raCk used w hold 

1'''''/\ SHI 3'''LSS 2 eM No IDo.snolfunc~onto oomaln ".' his IS the in,em., raCk used tonelO 

I '"CiA ;;H I 31<'L SS 2 CM No Does not function to I r orrga.. This is the intem.1 rack used to hold 

1200A 5HT S16l 5S 4 CM No I:~' not runation!o ,""'0',, "~,,oro!fg.s. This is the intem.1 r.Ck used to hold 

1'6GASHT 316l SS 2 eM No I~~~~rge' rongas. Ihl~:~' ,me 

, PLATE 316l es 
LATE316L os 

~~~m:~:,~~~~~~III ____________ ~~~~~~~~ __ E __ NE __ ~ __ ~~~~~f:~ __________________________________ ~ 
08217 06 

Housing Weldment '-2 ~ne 
ront Par 
"ttl lnol 

op WIHoles 
op anE 

/Hoppe< I Main Bed Panel 
IHoooer d Guam Bed Panel 
IHopper Hom Panel 

I 
I '16" 
i "4" 

24S90-G04B-F00019 Rev 3 (6/29/2004) 

08'88-; 

DB' 

~ 
DB-
08-
Da­
DS' 
DB' 
08-

8 
8 
2 

4 

Yes 
Yes 

·os 
'es 

·es 
'es 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Ref: 24590-WTP-3DP-G04B-00049 
Page 52 



24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated carbon Bed Adsorbers 

IDrawing Numbe, 

I-~I~:' 
10ischarge Filter MTG Plate 

08217·22 Slide 
08217·23 Lifting Lug 

I leam 

;--
;- . (4.5) 

1821, 35 
1821, 36 
~ 
1821, 38 

121, 39 
0821,'·40 
08217·4' 
D8217·4: 
D8217-43 

08217-47 
08217·48 

082,; 

12) 

ipe 

90' Elbow 
HexHO Bolt 

OOo'Flange 
Re·8ar Flange 
Round Bar 

08217·( Pipe s",pon i .. v 
D8: 17-1 :PL . 00) 

PL 115.5 00) 

I Ma",~.1 or VendOr 

08188·2C 
08188·2' 

1
08196 

08: 15·2 

1
88216 

!SCH40 
'SCH~O 

I SCH 40 3' 
ISCH403' 

114SCH40 lS 
!X1501131, 
I X 1501131' 

14X 150# 
'SCH4031 

HEXHOBC .75) 

08188·23 
08188·24 
1"4 OIA ROUND BAR 316LSS 

Q1Y QUCM CGO COMMENTS 

1 

8 
4 

2 

4 
2 

24 
2 

2 
AiR 

QL 

CM 

CM 

QL 
QL 

CM 

Yes 
Yes 
No :e~:,:~~ot~:~ contain melter o!lges. This is thelntern.1 raok used to hold 

Yes 

es 
es 

os 
es 

es 
os 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yos 
Yes 

No ~es not funClion;o conl.in melter.offgas.,.~~ IU~::: ,:,;,~,~~,,j to help hold 

Yes 
res 

.SS Ye. 

.SS Yes 
.ss Yes 

"=....-___ --+""~ 55 Plua PL (4.C 01 ~: :: 

I~;';~rame Assembo/ ~ ~:::~ ~BB96) I!~ I~ A"',,=---+--:;.--+~c-+-7i='·"'-+--------------------.j 
""Ds21~;:;::~!--f.,;p=-l.te:-:;r;,,=, _____ -tii~ ,'AA:36 'os 

i ::,., Channel ,~., 'os 
"=~ ________ ~ ,~~~Ch~.nne~II~~1~~) ________ ~~:5.' IA~MA·: '00 
106220 Flat ear (191.6) ! X: • HRS ASTM A·3S eM -10 ~~"~~I functlon 10 cO~~in melter o~!!.as. Ladder and all ossooiOI.d.~rtHr. 

0"0"'.' '~'J .,~ '''' 

ILadder Assembly D622(J.2 IFlat Bar (35.5) 11/2X2112 FL HRS ASTM A·36 2 CM No ::~n~~fUnctiOnIO conlain melleroff~" Ladder and oil aSSOCiat~~::t!r. 

D8220-3 I Flal Bar (5.5) 1"2 X2112 FL HR6 ASTM A-36 2 eM No :::.:t function to contain melter orra,as. L.aaoer ana ." ,,,ocI.tea .pa!", are 

24S90-G04B-F00019 Rev 3 (6/29/2004) Ref: 24590-WTP-3DP-G04B-00049 
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~Number Item No. IDescrlPtion 

1082204 IFI.t Bar (10.25) 

1D8220-5 IPIpe 

0822~ Flat Bar (13:OOf 

08220·7 IFlat Bar (8.00) 

108222 DB Unit A 
IH~;~9 Assembly 

08 Slide 
·08 Icces. 

I blV 
08 Eleelrlca , panel 

'assy Unit A 

lind Flanae Modified 
lind Fiance 

2.9 los 
loe COU[ 
loe ~our 
loe -38' 

loe l.3B) 
hermow, 7" 

'-15 
hermow. 

108222-17 emperature OIement (27'1 

108222-18 Temperature Element (46") 

108222-19 ITemperarure Bement (86") 

DB: !-2( Level Detector 
P8222·2 I 
08222-2 lve ' 
08222-23 BlC Door 3/BTHK x 1W1: 
)8222-24 I 

08: ,3/BTHK 1W[ 
'D8: 

J 
i BOifi2:5) 
lSolt 13.5\ 

Ino~CW.la' 
I~ Ii=iOUSinO . Unit B 
I H~~i~g Assembly IManwsv Cover 

ISlide Ga , AssemblY 
08223-4 IAceess )oor DIschar". Filter 
08223-5 Carbon SamElle Pluo A ... mblv 

24590-G04B-FOO0l9 Rev 3 (6/29/2004) 

QTY 

1/4X2 r~n~~~,.lA-39 2 

13/4 BAR es 16 

114 X 2 FL HRS ASTM A-36 2 

1/4X2 FL HRS ASTM A-36 2 

2 
8 

3 
1 

150# 316L SS 

II 1 
4 
4 
1 

,-v 4 

1 

1290410( ·01 
Q1(JO.Q19 8 

ISilicone Closed Getl SOOllO. 12ft 

\JUN( 31 SSS 
JUNC3 5SS 
JUNe 5SS 

5SS 1-1OUNC:31! 

I. 316S~ 

IB8-1 

124 
!84 3 

QUCM CGD 

CM No 

CM No 

CM No 

eM No 

as 
os 

Yes 

es 
lL Yes' 

'os 

es 
os 
os 

•• 'os 
'os 

es 
/0 

CM No 

eM No 

Ye. 
Yes 
Yes 
'e. 
res 
res 
'e. 
'as 
'os 

Yes 
~ 
Yes 

Yes 

Yes 
Yes 
Yes 
Ye. 

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

COMMENTS 

I~:~~~t ~La~1 
I 

I~=n~~ =~~~~~~;,,~rand all .ssoc~ 

IDoes not function to contain meRer off9_as. Ladder .n,d~~I~;;;';';~~;' ,are 

"" ""' 
I:';'~~ function to oont.ln mel~~~:t~;" ~der .nd .11 associated 1'8-'1& are 

,smeliOliiOUnfOfmelter· ~ 
IfuOctlon ;'ftne ITS function This makes the assambly ITS. 

C"' lShouid-refer to drawing OB285 for the safety I quality 

1==~PTOtec"on Cla •• ~be purchased •• commei'Ciaf 

1:~!~~~ntProtectlon Cla.s (APC), may be purchased as commercial 

1~~~~~:~.701ec"on Cia •• (APC)~ commercial 
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108224 
I ~" ........ ...,. Door Discharge 1;;;';0 , 

1
08226 

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

Item No. IDese~ptlon I Matedal or Vendor QTY QLICM CGD COMMENTS 

QL Yes 4J11.' ",,~~,n a small a~~nt' I ::-: ,maJ<ing It"e preSSUre_boUndary 
Ifunctlon af~ ~I~S function This makes the assembly ITS. 

I~:~:~~::: ~:~~~~~~~~' i~re:fe~~r 1D~.drawlng 08285 for the safety I quality 
".' 

08223-6 , panel 1 

emparature lement (27") 121104100-015 1 <0 :~i:;:~rotoctlon CI.ss (APC), nay be purchased as commercial 

108223-18 '"".. I 12904100-010 4 eM No I:~:;:::.rotectlon class (AFe), may be purchased as commorcial 

08223-19 Temparaluro tlement (86'1 <';M No I~~~=otectlon Class (APe), may be purchased.s commercial 

es 
Yes 
Yes 

~ ~~'-1~~~--------~1 .3~.1i~;,=---------~-7--~~-+~:~----------------------------------~ 
'lato-2 • ,_" ~ 
'l.to-3 13/16 PL 316L 'os 

1-4 Flat ber- 1314 (2 RECT AR 316L SS 'os 
Flat bar-2 : 316L SS Y~ 

Flat bar-3 1'/4 X2RECT AR 316LSS eM No IDoes notlun~~:~~ contain melteroffga •. 1 Ill. Ilans used to make a lining lug 

D8226-' I'-Beam (20') 14X7.7# HRS ASTM A-36 eM NO I Does no!functionto com.,n me",,!,o"ll':s. "rane-'rolle~y.nd all associ.ted 
Iparb3 8_re to the pressure boundary and are used as part of the carbon 
I media i I operation 

Icrane Trolley Assembly 08226·2 ISquare Tube (91.25) 14X4X1/4WTHRS 4 CM No I Does not lunction to ""main melte.r~ff.?~: Crane trolley and oil associated 
I part~ a_re extemal to the pressure boundary and are used as part of the carbOn 

108226-3 Square Tube (113.75) 14X4X1I4WTHRS 8 

24S90-G04B-F00019 Rev 3 (6/29/2004) 

CM 

I media I operation. 

No I Does not function to contain melto~~ff.?~~: crano ~Ol~}~_ all a.socialed 
lpa~ extemal to the pressure boundary and are used as part of the carbon 
Imedla I operation. 
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2459D-WTP-3PS-MWKD-TDDDi, Rev 5 
Activated Carbon Bed Adsorbers 
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DnllMng Number 

I 
Description ~rlal or Vendor 

:reet 12GASHT316lSS 
Stud 112.13UNCX3.0 lG 316LSS 
sa Beveled Washer 18·8SS 
Hex Nut 112·13UNC318SS 

D8250 08 1 Channel (23.28 X 126.001 3/16 PL HRS ASTM A·36 

Platform AS$smbly 08250·2 Channel (11.4X272.50) 3116 Pl HRS ASTM MI6 

08250-3 Channel (9.9X91.25) 3116 PL HRS ASTM A·36 

D8250-4 Channel (9.9 X 28.56) 3116 Pl HRS ASTM A-36 

0825~ Channel (11.4X6.001 3116 PL HRS ASTM A-36 

08250-5 Pipe (27B.4O) 1112 SCH 40 CS 

08250-7 Pipe (30.40) 1 112 SCH 40 CS 

08250-8 Pipe (19.40) 1112 SCH 40 CS 

OB250-9 Pipe (71. 65) 1112SGl-i4OCS 

0825(1.10 Pipe (48.15) 1112SCH4OCS 

08250·11 Pipe (40.50) 1112 SCH 40 CS 

OB250-12 Pipe (40.50) 1112SCH 40 CS 

00250·13 Pipe (41.96) 1112 SCH 40 CS 

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

Q'TY 

2 
4 
4 
4 
2 

3 

3 

10 

6 

2 

1 

1 

1 

1 

6 

4 

4 

QUCM CGD 

Ol Yes 
Ol Yes 
Ol Yes 
OL Ye. 
CM No 

CM No 

eM No 

eM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

eM No 

CM No 

eM No 

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

COMMENTS 

Does not function to contain melter OffgBS, Platform assembly and all 
associated parts are external to the pressure boundary smd are .used for 
maintenance operations. 

Does not function to contain melter offgas. Platform assembly and all 
associated parts are external to the pressure boundary and are used for 
maintenance operations. 

Does not function to contain mailer off9a5. Platform assembly and all 
associated parts are external to the pressure boundary and are used for 
maintenance operations. 

Does not function to contain melter olfgas. P!atform assembly and all 
aSSOCiated parts are external to the pressLre boundary and are used for 
maintenance operations. 

Does not function to contain melter offgas. Platform assemblv and aU 
aSSOCiated parts are external to the pressure bOll'ldary and are used for 
maintenance operations, 

Does not function to contain mefter offgas. Platform assembly and all 
associated parts are external to the pressure boundary and are used for 
maintenance operations. 

Does not function to contain melter offgas. Platform assembly and all 
associated parts are external to the pressure bolJt'lCbry and are used for 
maintenance operations. 

Does not fLn'lction to contain metter offgas. Platform assembly and all 
aSSOCiated parts are external to the pressure boundary and are used for 
majntena~ operations. 

Does not function to contain metter offga8. Platform assembly and all 
associated parts are external to the pressLre boUndary and are ug.ed for 
malntenance operations. 

Does not functlon to contain meller off9aS. Platform assembly and all 
associated parts are external to the pressure boundary Snd are used for 
IT'I8lntenance operations. 

Does not ful'lOtlon to contain rnelter o"gas. Platform assembly and 811 
associated parts are external to the pressure boUndary and are used for 
maintenance operations. 

Does not function to contain melter offga6. Platform assembly and all 
associated parts are external to the pressure boundary and are used for 
maintenance operations. 

Does not function to contain melter 01f9as. Platform assembly and all 
aSSOCiated parts are external to the pressure boundary and are used for 
maintenance operations. 
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Drawing Number Item No. _cription Material or Vendor 

08250·14 Pipe (00,73) 1112 SOH 40 CS 

08250·15 Pipe (68.10) 1 112 SCH 40 CS 

08250·16 Pipe (59,23) 1112SCH4OCS 

08250-17 Pipe (45,23) 1 112 SCH 40 CS 

08250-18 Pipe (27.48) 1 112 SCH 40 CS 

08250-19 Pipe (16.48) 1 112 SCH 40 CS 

08250-20 Angle (6,00 X 7.70) 3/16 PL HRS ASTM A-36 

08250-21 Plate (7.00 X 7.00) 114 PL HRS ASTM A-36 

08250-22 Plate (5,50 X 7.00) 114 PL HRS ASTM A-36 

OB25().23 Plate (3,5 X 7.00) 1141'L HRS ASTM A-36 

08250·24 Hook (3.00) 114 OIA BAR HRS ASTM A-36 

08250-25 Bracket (2.25) 114 X 2 FL HRS ASTM M6 

08250·25 Plate (2 81 X 17.50) 3/16 PL HRS ASTM A-36 

0625().27 Plate (2.81 X 5.52) 3116 PL HRS ASTM A-35 

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

QTY 

1 

8 

1 

1 

1 

1 

2 

8 

.2 

6 

2 

4 

8 

9 

QUCM CGD 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

COMMENTS 

Does not function to contain melter cfJgas. Platform assembly and all 
associated parts! are external to the press1.le boundary and are used for 
maintenance operations. 

Does not function to oontain melter offgas. Platform assembly and all 
associated parts are extemal10 the pressure boundary and are used for 
maintenaooe operations. 

Does not function to contain melter offgas. Platform assembly and aU 
aSSOCiated parts are extemal to the pressure boundary and are used for 
maintenance operations. 

Does not functiOn to contain melter offgas. Platform assemb1y and all 
associated parts BfB exiemal to the pressure boundary and are used. for 
maintenance operatlons. 

ODes not function to contain meller offgas. Platform assembly and all 
associated parts are extemal to the pressure boundary and am used for 
maintenance operations. 

Does not function to contain meller offgas. Platform assembly and all 
associated parts are external to the pressure boundary and are used for 
maintenance operations. 

Does not fLl'\ction to cortaln metter Offga8. Platform assembly and aU 
associated parts are extemal to the pressure boundary and are used ror 
maintenance opera1ions. 

Does not function to contain maIler orrga6. Platform assembfy and alt 
associated parts are external to the pressure boundary and are used for 
malntE!naroe operations. 

Does not fUnction to contain melter oft'gas. Platform assembly and all 
associated parts are external to the pressure bOl.l1dary and are used for 
maintenance operations. 

Does not fmctlon to corialn melter otrgas. Platform assembly and all 
associated parU! are extemal to the pressure boundary and are used for 
maintenance operations. 

Does not function to contain melter offgas. Platform assembty and al\ 
aSSOCiated parts are external to the pressure boundary and are used for 
malntenarce operations. 

Does not function to cornaln metter offgas. Platform assembly and all 
associated parts are external to the pressure bol.l1dary and are used for 
maintenance operations. 

Does not funct:lon to contain melter olfgas.. Platform assembly and aU 
associated parts are external to the pressure boundary and are used for 
maintenance operations. 

Does not function to contain melter oft'gas. Platform assembly and aU 
associated parts are extemal to the pressure boundary and are used for 
maintenance operations. 
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Drawing Number Item No. Desc~ptI.n Material or Vendor 

08260-28 Flat Bar (276.60) 1/4 X 4 FL HRS ASTM 1\-36 

D8250-29 Flat 80r(124.00) 1/4 X 4 FL HRS ASTM A·36 

D8250-30 Flat Bar (69.75) 1/4 X 4 FL HRS ASTM A-35 

08250-31 Flat Bar (28.50) 114X4FLHRSASTM A-35 

08250-32 Cha;n (28.00) 3116 304L S8 

08250-33 Chain (62.50) 3I16304LSS 

08250-34 Grating (25.12 WD X 99.0 LG) 1 1/2 X 3/16 BEARING BAR 

08250-35 Grating (25.12 WD X 75.0 LG) '1I2X3I16BEARING8AR 

08250·36 Grating (29.88 WD X 75.0 LG) I 112X3/16 BEARING BAR 

08250-37 Grating (29.88 WD X 28.5 LG) 11/2X3I16 BEARING BAR 

D8250-38 Angle (28.56) 1112 X 1 112 X3/16 ASTM A-3S 

D8250-39 Angle (83.25) 1 1/2 X I 112 X 3116 ASTM A-36 

08250-40 Angle (91.25) 1112 X 1 112 X 3118 ASTM A-3S 

08250-41 Channel (9.90 X 83.25) 3116 PL HRS ASTM A-36 

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

QIT 

2 

1 

1 

1 

1 

1 

2 

1 

3 
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2 

1 

1 

3 

QUCM CGD 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM N. 

CM No 

CM No 

CM No 

CM No 

CM No 

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated carbon Bed Adsorbers 

COMMENTS 

Does not function to contain meller offgas. Platform assembly and all 
aSSOCi8U!d parts are extemal to the prelSSure boundary and are used fer 
maIntenance operations. 

Does not function to contai n melter oftgBS. Platform assembly and all 
associated parts are extemal to the pressure boundary and are used for 
maintenance operations. 

Does not function to contain melter offgas. Platform assemblv and all 
associated parts are external to the pressure boundary and are used for 
maIntenance operations. 

Does not fll1ction to contain melter offgas. Platform assembly and all 
associated parts aTe external to the pressure boundary and are used for 
maintenance operations. 

Does not function to contain metter algas. Platform assembty and all 
aSSOCiated parts are external to the pressure boundary and are used for 
maint@narce operations. 

Does not function to contain melter offgas. Platform assembly and all 
associated parts are external to the pressure boundary and are used for 
maintenance operations. 

Does not function to contain melter offgas. Platform assembly and all 
aSSOCiated parts are extemai to the pressure boundary and are used for 
maintenance operations. 

Does not function to contain mailer offgas. Platform assembly and all 
B6sociated parts are external to the pressure boundary and are used for 
main1enance operations. 

Does not flllCtion to contain meJter Off'gas. Platform assembly and aU 
associated parts are extertlai to the pressure boundary and are used for 
maintenance operations. 

Does nat function to comain melter oft'gas. Platform assembly and all 
associated parts are memal to the pressure boundary and are used for 
maintenaooe operations. 

Does not functIon to contain melter offga9. Platform assembly a.nd all 
aSSOCiated parts are external to the pressure boundary and are used for 
maintenance operations. 

Does not functJon to contain melter affgas. Platform assembly and all 
associated parts are external to the pressure bOundary and are used for 
maintenance operations. 

Does not function to cornain meller offgas. Platform assemblv and all 
associated parts are external to the pressure bo1..l1dary and are used for 
maintenance operations. 

Does not function 10 contain melter offgas. Platform assembly and all 
associated parts are external to the pressure boundary and are used for 
maintenance operations. 
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Dtawing Number Item No. Desc~plion _~al or Vendor QTY 

D8250-42 Grating Retainer Plat. (3.00 X 4.00) 3116 PL HRS ASTM A-36 12 

D8251 D8251-1 Channel (23.28 X 126.00) 3116 PL HRS ASTM A-36 2 

Platform Assembly D8251-2 Channel (11.4X272.50) 3116 PL HRS ASTM A-36 3 

D8251-3 Channel (9.9X91.25) 3116 PL HRS ASTM A-36 3 

08251-4 Channel (9.9 X 28.56) 3116 PL HRS ASTM A-36 10 

08251-5 Channel (11.4 X 6.00) 3116 PL HRS ASTM A-36 6 

08251-6 Pipe (278.40) 1 112 SCH 40 OS 2 

D8251-7 Pipe (30.40) 1112 SCH 40 OS 1 

08251-8 Pipe (19.40) 1 112 SCH 40 OS 1 

D8251-9 Pipe (71.65) 1112 SCH 40 OS 1 

D8251-10 Pipe (48.15) 1 112 SCH 40 OS , 

D8251-11 Pipe (40.50) 1 112 SCH 40 OS 6 

08251-12 Pipe (40.50) 1 112 SCH 40 CS 4 

08251-13 Pipe (41.96) 1 112 SCH 40 CS 4 

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

QUCM CGll 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

24590-WTP-3PS-MWKO-YOOOi, Rev 5 
Activated Carbon Bed Adsorbers 

COMMENTS 

Does not funotion to contBin melter offgas. Platform assembly and all 
associated parts are external to the pressure boundary and are USed for 
maintenance operations. 

Does not function to contsln melter olrgas. Platform assembly and all 
assoCiated parts are external to the presstn boundalY end are used fOf 
maintenance operations. 

Does not function to contain melter offgas. Platform assembly and aU 
associated parts are extemal to the pressure boundary and ate used for 
maintenance operations. 

Does not funotlon to contain melter offgas. Platform assembly and all 
associated parts are external to the pressure boundary and are Used for 
maintenance operations. 

Does not function to contain meller oH'gas. Platform assemtly and all 
associated parts are external 10 the pressure boundary and are used for 
rTlalintenanoe operations. 

Does not fll1ction to contain melter ofTgas. Platform assembly and alt 
associated parts are external to the pressure boundary and are used for 
maintenance operations. 

Does not function to contain melter offgas. Platform assembly and all 
aSSOCiated parts are external to the pressure boundary and are used for 
maintenance operations. 

Does not function to cornain melter offgas. Platform assembly and all 
aiSociated parts are external to the pressure boundary and are used for 
maintenance operations. 

Does not fUnction to contain melter offgas. Platform assembly and all 
associated parts are external to the pressure boundary and are used tor 
maintenance operations. 

Does not function to conlaln melter offga5. Platform assembly and all 
associated parts are external to the pressure boundary and are used for 
maintenance operations. 

Does not fll1ction to eolialn melter offgas. Platform assembly and all 
assooiated parts are external to the pressure boundary and are used for 
maintenance operations. 

Does not function to contain melter offgas. Platform assembly and all 
associated parts ara extemal to the pressure boundary and are used for. 
maintenance operations. 

Does not function to contain meller oft'gas. Platform assembly and all 
associated parts are extemal to the pressure boundary and are used for 
maintenance operations. 

Does not function to contain melter off gas. Platform asselTlbly and all 
aSSOCiated parts are external to the pressure boundary and are used for 
maintenance operations. 
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Crawlng Number Item No. DescripUon Material or Vendor QTY 

08261-14 Pipe (68.73) 1 112 SCH 40 CS 1 

08251·15 Pipe (88.10) 1112SCH4OCS 8 

08251-16 Pipe (59.23) 1112 SCI-! 40 CS 1 

08251-17 Pipe (45.23) 1112 SCH 40 CS 1 

08251-18 Pipe (27.48) 11126CH 40 CS 1 

08251-19 Pipe (16.48) 1112SCH4OCS 1 

08251-20 Angle (6.00 X 7.70) 3116 PL HRS ASTM A-36 2 

08251-21 Plat. (7.00 X 7.00) 114 PL HRS ASTM A-36 8 

08251-22 Plate (5.50 X 7.00) 114 PL HRS ASTM A-36 2 

08251-23 PI.te (3.5 X 7.00) 114 PL HRS ASTM A-36 6 

08251-24 Hook (3.00) 114 OIA BAR HRS ASTM A-36 2 

08251-25 Bracket (2.25) 114X2FL HRSASTM A-36 4 

08251·26 Plate (2.81 X 17.50) 3116 PL HRS ASTM A-3S 8 

D8251-27 Plate (2.81 X 5.62) 3116 PL HRS ASTM A-36 9 

24S90-G04B-F00019 Rev 3 (6/29/2004) 

QUCM CGD 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

eM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

eM No 

24590-WTP-3P5-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

COMMENTS 

Does not function to contain melter oifgas. Platform assembty and all 
associated parts are external to the pressure boundary and are used for 
malnmnanoe operations, 

Does not function to contain metter offgas. Platform assembly and all 
aSsociated parts are external to the pressure boundary and are used for 
ITI8lntenance operations. 

Does not function to contain melter offgas. Platform assembly and all 
associated parts are external to the pressure boundary and are used for 
maintenance operations. 

Does not function to contain melter offgas. Platform assembly and all 
associated parts are extemal to ~ pressure boundary and are used for 
maintenance operations. 

Does nat function to contain meller ollgas. Platform assembly and all 
associated parts are external to the pressure boundary and are used for 
maIntenance operations. 

Does not fUnction to contain melter on-gas. Platform assembly and aU 
assocIated parts are extemal to the pressure boundary and are used for 
maintenance operations. 

Does nat function to cortBin melter offgas. Platform assembly and all 
assocIated parts are extemal to the pressure boundary and are used for 
maIntenance operations. 

Does not function to contain melter offgas. Platform assembly and all 
85Sociated parts are external to the pressure boundary and are used for 
malntena~ opemtlons. 

Does not function to contain melter offgas. Platform assembly and all 
assocIated parts are extemal to the pressure boundary and are used for 
maintenance operations. 

Does not function to contain melter Offg8S. Platform assembly and all 
aSSOCiated parts are external to the pressure bomdary and are used for 
maintenance operations. 

Does not funetlon to contain melter offgas. Platform assembly and all 
aSSOCiated parts are extemal to the pressure boundary and are used for 
maintenance operations. 

Does not functIon to contaln meUer offgas. Platform a.ssembly and all 
assooiated parts are external to the pressure boundary and are used for 
maintenance operations. 

Does not functit:)f) to contain melter offgas. Platform assembly and all 
associated parts are external to the pressure boundary and are used for 
maintenan:e operations, 

Does not fune;tion to contain melter offgas. Platform assembly and all 
assoclated parts are extemal10 the pressure boundary and are used for 
main~anee operations. 
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Orav.lng Number IlemNo. DeS1:ription MaterialorVendor QTY 

08261-28 Flat Bar (276.60) 1/4X4FL HRS ASTM A-36 2 

08251·29 Flat Bar(124.00) 1/4 X 4 FL HRS ASTM A-36 1 

08251-30 Flat Bar(69.75) 1/4 X 4 FL HRS AsrM A-36 1 

08251-31 Flat Bar (28.50) 1/4 X 4 FL HRS ASTM A·36 1 

08251-32 Chain (28.00) 3I16304LSS 1 

06251-33 Ch.in (62.50) 3I16304LSS 1 

08251·34 Grating (25.12 WD X 99.0 LG) 1 112 X 3/16. BEARING BAR 2 

08251-35 Grating (25.12 WD X 75.0 LG) 1 112 X 3/16 BEARING BAR 1 

08251·36 Grating (29.86 WD X 75.0 LG) 1 112 X 3/16 BEARING BAR 3 

08251·37 Grating (29.88 WD X 28.5 LG) 1112 X 3116 BEARING BAR 6 

08251·38 Angle (28.56) 1 112 X 11/2 X 3116 ASTM A.36 2 

D8251-39 Angle (83.25) 11/2XI1I2X3116ASTMA·36 1 

08251·40 Angle (91.25) 1112X1112X3/16ASTMA-36 1 

08251-41 Channal (9.90 X 83.25) 3116 PL HRS ASTM A-36 3 

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

QUCM CGD 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

CM No 

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

CDMMENTS 

Does not function to contain melter offgas. Platform assembly and all 
associated parts are external to the pressure bouncary and are used for 
maintenance operations. 

Does nat function to cortain melter offgas. Platform assembly and all 
associated parts are extemal to the presaure boundary and are used for 
maintenance operations. 

OoQS not function to contain melter Offga9. Platform assembly and all 
associated parts are extemal to the pressure boundary and are used for 
maintenance operations. 

Does not function to contain melter offgas. Platform assembly and all 
associated parts are external to the pressure bDundary and are used for 
maintenance operations. 

Does not function to contain melter offgas. Platform assembly and all 
associated parts are external to the pressure boundary and are used for 
maintenance operatfons. 

Does not funcllon to contain melter offgas. Platform assembly and all 
associated parts are extemal to the pressure boundary and ere used for 
maintenance operations. 

Does not fun~tron to cortain melter olfgas. Platform assembly and all 
associated parts are external to the pressure boUndary and are used for 
maintenance operations. 

Does not function to contain meller offgas Platform asseml:4y and an 
associated parts are external to the pressure bOll1dary and are used for 
maintenance operations. 

Does not function to contain melter offgas. Platform assembly and all 
associated parts ara external to the pressure boundary and are used for 
maintenarce operations. 

Ooes not function to contain melter offgas. Platform assembly and all 
associated parts ate external to the pressure boundary and are used for 
maintenance operations. 

Does not function to contain melter offgas. Platform assembly and al! 
assooiated parts are extemal to the pressure boundary and are used. for 
maintenance operations. 

Does net ftrlctlon to conialn meller offgas. Platform assembly and all 
aS$ociated parts Bre extemal to the pressure boundary and are used for 
maintenance operations. 

Does not func~on to contain meller ol'fgas. Platform assembly and all 
associated parts are external to the pressure bol..lldary and are used for 
maintenance operations 

Does not function to contain meller 0119890. P!atform assembly and au_ 
associated parts are extemal to the pressure boundary and are used for 
maintenance operations. 
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IOnol'olna Number Item No. Description 

08251-42 Gratingi I '(3.00X4.00) 

108252 I I 
IPiPing Assembly 14" Assemblv 

I 
I 

1eJ1i ve VI operata 
'Ian"" 

Elbow I 
08282-' 'lghtTee 
0828: oe Ie I at Assemblv) 
08282-
08282-.110

.
00

1 0828: (3.19) 

I I valve ' 
Thermowell 

Hal 

08282, 'Elbow:lR 

108285 08285-1 Panel (12.00 X 62.50) 

IElectrlcal Enclosure 08255-2 Z-Bar50" 

108285-3 Enclosure 

108285-4 Sub·Panel 

)08285-0 Temp. Transmitter 

08285-6. om. Press. X-Mltter 
0828~7 i Valve MaMold 

108285-8 Mounting Channel 

108285-9 End Plate 

10828~IO End Clamp 

10828~" Markereerd 

108285-12 Termn.1 

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

I Material or Vendor QTY 

11~ PL HI<" !l5TM A.;j6 12 

DB282-' 

Ii,"" 
14SCH40; .55 
14SCH 10 .55 491 iin 
1 SCH 4031 _55 
'12 5(;H ""-' '6LSS 

1SCH4C 16LSS " 
1l 

lO-021 
140316lSS 

12GASHT316LSS 1 

7GA SH016l 55 1 

I Hoffman 1 

Hoffman 1 

9 

2 
swagelOk 
Allen Bradley AIR 

10 

I Allen Bradley 5 

IAlien Bradley AIR 

IAlien Bradley 106 

QUCM eGO 

(;M No 

e. 
os 

eo 
os 

os 
Yes 
Y •• 
Y •• 

Yes 

(es 
(es 

(es 
(es 

QL Yes 

QL Yes 

CM No 

eM No 

CM NO 

Yes 
t;lL Yes 
CM No 

CM No 

CM No 

CM NO 

CM No 

24590-WTP-3P5-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

COMMENTS 

IDoes not function to contain meRer offg •.••. no,,",," o •• o,,:,:,;and aU 
laS~O~iatect are external to the pressure botrIdary and are used fot 
lmalntenance , 

I~~:~~.used for mountirgofthe POIT. which have an '~,"COO"" ~"'~,; 

I Used ro."",unt the ele<:,~cal enclosures wlln FUlTS" Ihe carbon""" aasor""r 
I units. POITs have an ITS pressure boundary function. 

~~~~~;::.;~ I mener?_rr~~:. Eleclrical enclosure internal 
used for c:ommerclallnstrumenlation. 

Does not ',~ '""", •• u w.~" I melter offgas:. Elect"",,1 enclosure internal 
component used for commercial instrumentation. 

I:~=;:roleotion uass IAPC). may "" purcn •• ea, i 

~~::J, I melter~~s: • .:~rical enolosure intern, I 

I~~:!~~ction to contain ~elte~<~,~,~";,.;.::~rioal enolosure internal 

I~~~:::;' ,"w"'u uu, '0" I meRer.~If~~: • .:~rioal enolosur. internal 

com;~;;t' , •• u: l oontain m.lter~~~~. ;;:~C1noal enolosure internal 
'''.0"'''''''.''.'' 

Does not f~nctlo.n_ to contai~~~~!_?_~~a:.:... Electrical enclosure internal 
component commercial"~u", .. ,,,atjc.'I. 
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24590-G04B-F00019 Rev 3 (6/29/2004) Ref 24590-WTP-3DP-G04B-00049 

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 
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DraWing Number Item No. Descrfptlon MoterialorVendor 

D8286-3 Enclosure Hoffman 

D82864 Sub·Panel Hoffman 

08286·5 Temp. Transmitter 29041 QO.006 

D8286-6 Dlff. Pres& X·Mitter 2904100·016 
08286·7 5 Valve Manifold swagelok 
08286-8 Mounting Channel Allen Bradley 

08286·9 EndPI.I. Allen Bradley 

08286-10 End Clamp Allen Bradley 

08286-11 Marker Card Allen Bradley 

08286-12 Terminal Allen Bradley 

08286-13 Circuit Breaker Allen Bradley 

D8286-14 Spur Block J~Bax Pepperi - Fuchs 

08286-15 Profibus DP station 29041 QO.043 

D8286-16 Fiber Optic Repeater 29041 QO.041 

08286-17 Fiber Optic HoUSing 29041 QO.042 

08286-18 Power Supply Phoenix 

D8286·'9 External GFel Recpt. Grace 

08286-20 WIre Duct Pal1dult 

08286-21 Duct Cover Panduit 

08286-22 Wire Duct Panduit 

D8286-23 Duct Cover Panduit 

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

QTY 

1 

1 

9 

2 
2 

AIR 

10 

5 

iSJR 

106 

3 

2 

1 

1 

1 

1 

2 

AIR 

AIR 

AIR 

AIR 

QUeM CGD 

CM No 

CM No 

CM No 

QL Yes 
QL Yeo 
CM No 

CM No 

eM No 

eM No 

eM No 

CM No 

CM No 

eM No 

eM No 

eM No 

CM No 

CM No 

eM No 

eM No 

CM No 

CM No 

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

COMMENTS 

Does not function to contain melter offgas. Electrical enolosure internal 
component used fOr commerojal instrumentation. 

Does not fUnotion to contain melter offgas. Electrical enclosure internal 
component used for commercial instrumentation. 

Addtional Protection Class (APC). may be purchased as commercial 
comoonent. 

Does not function to contain meller o1fgas. Electrical enolosure internal 
component used for ecmmerclallnstrumenlatlon, 

Does not function to contCi1in melter offgas. EleGtrical enclosure internal 
component used for commerclellnstrumentatlon. 

Ooes not function to contain melteroffgas. Eledrical enclosure internal 
component used for commercial instrumentation. 

Does not function to contain meller offga5. Electrical enclosure internal 
component used for comrnerciallnstrumentatian. 

Does not function to contain meller offgas. Electrical enclosure internal 
component used for commercial instrumentation. 

Does not function to contain melter off9a5. Electrical enclosure interne I 
component used for commercial instrumentation. 

Does not function to contain mailer offgas. Bectrical enclosure internal 
component U5ed for comnercial instrumentation. 

Does not function to contain melter otrgas. Electrical enclosure Internal 
component used for corrvneroial instrumentation. 

Does not function to contain melter offga5. Bectrioal enclosure internal 
component used for commercial instrumentation, 

Does not function to contain melter off9a9: Electrical enclosure internal 
oomponent used for commerolal instrumentation, 

Does not function to contain melter offgas. E.lectrical enclosure Internal 
component used for commercial instrumentation, 

Does not function to contain melter oJfgas. Elecirloal enclosure in'lernal 
component used for commerciaJlnstrumentatlon, 

Does not function to contain melter offgas, Electrical eneloaure internal 
component used for commercial Instrumentation. 

Does not function to contain melter offgas. Electrical enclosure internal 
component used for commercIal instrunentation, 

Does not function to contain melter offgas. Electrical enclosure internal 
component used for commercial Instrumentation. 

Does not function to contain melter offgas. Electrical enclosure internal 
componert used for commercIal Instrumentation. 
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IDrawing Number 

2" 

08304 
Final Assembly 

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated carbon Bed Adsorbers 

Item No. 1Des<:,iPtio. I Material 0' Vendo, 

108286-24 IDuct eaver IPanduil 

I Panduil 

~~~~6~-~~IH~."~N~~~~--------E~ ;316~ 

Iii IHe.H090ltl.00LG :316~ 
·28 IH •• HO 90112.00 LG 1318- )316~_ 

L~Sh.' 13I1l-16LJNC 316 ~ 

108286-31 IEnclosu", IHoffman 

QTY QUCM CQD 

AIR 

12 

4 
12 
1 

2 

CM 

CM 

CM 

CM 

No ~";"nent: 

Y ... 
Yes 
Yes 
Yeo 

COMMENTS 

'contain melter?_ffgas, Electricalenolosu" internal 
I 

No Does not function to contain melter o"g ••.. Electrical enclosure inlernal 
component I . 

I IAlien Ilmdley CM 

IPipe~ ;atAssembly) I SCH40316LSS 'os 
IWeldNeckFlen~e 'X1S0#316LSS 'os 

100 Elbow 'os 
~ .88 'os 
lasket 'os 
:uclure Disc 'es 

08287· •• He UNCi 316 88_ 'eo 

~=·I·"~~= ,,- ~;:::: :: ,As".n ~) 'os 
iiiiij' ISsem'lv 'os 

Hou 'os 

08304-10 Ladder Assembly (2MB) 08220 I CM No I~:~":~ function 10 OO~!~ meRer o~~a.~ Ladder sn,d ::::~~I~~~~re 

08304-11 CTane II ,(1NB) 

08304-12 Crane rolley AssemOIYl<AlB) <;M NO IDoesno,' I melterorrg~ •. <;,"!,~.~ol~L.nal 
lpart~: eKtemal lothe pressure boundary and Bre used as part of the carbon 
lmedia I operation. 

J!&I"iQe I II ros 
~OSs~~Pipe,\~mbly 1M~ ~============~~=t=~=~~~=~~fes~~:========================:========~ 'utlell :1AIBI (os 

Pipe"_U1A1Bl '82-4 Yes 

:~:rpipe,~~mbl!2NB) ~~l2~~~'------------r-+--r~~~~:~r---------------------------------~ 
'utlet Pioe Assemblv I WI 12-3 1 Yes 

~304-: , (2A1Bl ~-4 1 (es 
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craWing Number 

08317 

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated carbon Bed Adsorbers 

IMate~., or Vendor OTY QL/CM CGD COMMENTS 

l'tem~~ 

I
'~C;~~ ~~1~~.~,.~~{2g1MBNB~)).======~~~i~~m6g=i77M==============t=~=j==~=t~:~~====================================~ 

Hex 801t(1. : S8 

1304-3 Insu 'on 2400 ft' GM NO uoes not func.on to eonraln melter o~ga •. InsLUafiOn IS not praVideO rJ'f IONElt 

I D6304-37 Mlgn ,.""",ralUre AdhesiVe IGalbord R Gold NR eM No I ~;:::,t ~~~~~o oontaln ,,?elter offgas. Insulation barding materlall. nol 

06304-39 IFlat washer 
IU6304-40 IName Plale (SINs 01 I Ht<U 06) 

108304-41 la-way Solenoid Valve 

I D8304-42 .,oy QVIo, ,"'U Valve 

ID8317-1 I'-Beam 

ID8317-2 IPlate 

108317-3 I Plate 

D8317-4 I, (25000#) 

IPERMATEX HI-TEMP RED RTV AIR GM No IC)oes notr~nctlon to contalnmelfe~ ~~~~. RTV~.' Hor sealing 
Ithe joints of the cladding and Is not provided by IONEX. 

552 
1""221 1 

Valoor 12 

IASa) 12 

6 X 12.5# HRS ASTM A-3S 2 

1.0 PLATE ASTM A-36 4 

1'.0 PLATE ASTM 11-36 4 

McMaster· Carr 12 

GM 

QL 

eM 

GM 

eM 

eM 

CM 

No I Does notfunctJon to contain melter .0~gas .•• ~a~=p~~.,!S emmal to tI1e 
pressure boundalV ard Is only ussd to IcemllY the eqJIpment. 

No I;;;;;;;'~~~' ~,J valves have been ,,"""Y,eu "" .. ,,' qualified supplier. No CGD 

No 100es nolfuncllon to contain melter ~n~~ .. I nlS i I valve 15 used 
ldunng no .,",~':'.'~~~~.~ ~ act~a,. th, 14 inch butterfly valves to eltl1er Isolate It he units' r rTlalmemmce or adjust the flow of offgas. 

No IDoes not function to cont.in me~e;_o~~~ .. ~ernaJ to tI1e pres.ure"b_o.."..n~1Y 
landi Is c"ns", je""j a none perminate piece of plant equipment. Used only for 
handling the equipment during transportation and installation. 

No I Doe. not function to contain me'te~.Offgas. External 10 the pressure bO~~ 
. • none permiMte peco of plant equipment. Ussd only for 

lhandling the equipment during transportation and installation. 

No IDoes not function to contain melter Off.gas. ~ernal to. tI1. pressure" bo_~"'!~1Y 
. . a nona perminate P~~:. of plant equi~ent. Used only for 

ItumCII1rti the equipment during transportation and installation. 

No IDo.s notfunclon to cont"n mde~ off!l"s. External to me pressure boundary 
. a none permlnate pleoe of plant eqUipment. Used only for 

IhandlinQ the equipment during transportation ~nd il1$tallation. 
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I Drav.fng NUmber 

D8179 

Adsarber Assembly 

08183 

nv,",,, '" ""'U"",,, 

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

l\II!m NO. Description I Material or Vendor QTY QLlCM eGD COMMENTS 

',,"oK'ng wasner 6 No :;:~::~:e,;;,;.on '0 cornain meller ongas. 'nt. pelt TO,"", pan OT Ire 08roon 

08171-8 t(22.38) 20GA 8HT 316L S5 20 eM No o.;::~~~~;tlon to COrialn melter offgas. Th" part fo,"", part ofthe carbon 

081 '1-9 Perforo'eO Sneel(1O-"4) 20011 8HT '16L SS 4 CM NO ::.!~::Teen I rongas. mi" paltTOrmS pan Ollhecaroon 

08171-10 ,velt"ol "nannel VV{HOieS 12GA 5HT 316L 55 2 eM 

08179-1 'Inlet A'r I! Hole. 08169-1 1 eM No :. ~~:;tlOn to cornain meller olfgas. ThIs part forms pan Of the oar""n 

08179-2 Inlet AIr Slot without sample HOles 108169-2 1 CM No :;:,~. ~":,,::,,;,,,on 10 cornaln meller O!fgas. Tnls part forms part of the carbon 

08179-3 outlet !>Jr Slot 108170 1 eM. No Do;'~:iO! funotion to r Q1Igas. ThiS part forme part of the carbon 

08179·4 IBed Air Slot with Sample Holes 108171-1 1 eM No :~~~a ~.::;uon to contain melter o.gas. This part Torms part of the carbon 

08179-5 IBed Air Slots wllhOut sample Holes 108171-2 1 eM No ::;:~::;.;~ , meller ongas. Th'S palt TOrms part 01 tha carbon 

08179-6 rUblng 1111200x 0,120 wr. 316LSS 3 eM No '~~:OI ill I ro1fga~ Th~SI~:fOI1l1S ~rt,Ofthe ~rbon 

08179-, 3 Yes 
08179-8 Inlet Plate 12GA SHT 316LSS 1 CM No ~:'" not fun<:ti0n to oortain meller ongas. Plate i. used to enannel .or ,rno the 

D8179·9 outlet Plate I'2GASHT316L8S eM No ~~~ notfunotion to oontain meller offgas. Plate is used to channel air intO the 

"M No IDoes I ,oorno .. melter ?Ifga,:: Plate is used In the ,top pl~num of 
the media beds to separate the different medias and aid in carbon 

08179-10 'DiVIaer Plate 1'2GASHT3'6L8S 2 

media 

08179-1 Cover Pla'e 12GA 8HT J16L 88 CM No ~~s not fUnction to oornain meller ~~gas. ""at. i. used to channel air into the 

08183-1 ~_, 108179 , QL Yes' The Pi~ coupling, called aUI as pan .altnis , , to contain melter 
offgas~ therE , the whole assembly Is designated ITS. 
* F~r Ite~· should refer to drawing 08179 for the safety I quality 
designation and CGD reqUirements. 

Yes 
Tori Panel Yes 

13-1 
,3-1 

10Ham Panel as 
es 

·Op Panel WiHalea ""-

lopper i nel 
lapper nd Main Bed Pan~ 
loaaer I :nd Guard Bed Panel 

I Panel 

tPlate1r;" 
tPlate 14" 

1-14 
08188-15 
08188-16 

D8188-19 4 

'es 
es 

Yes 
Yes 
Yes 

Yes 
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Table 2 Quality Level List (LAW) 

COMPONENT TAG NO.: 
24590-LAW-MV-lVP-ADBR-00001NB 

Drawing Number Item No. 

98597 B8597-1 
Carbon Sample Plug B8597-2 

B8597-3 

98598 B8598-1 
Thermowell Assy B8598-2 

B8598·3 

08224 08224-1 
Access Dcxlr Discharge 08224-2 
Filler 

D8224-3 
D8224-4 

08224-5 

08224-6 

08473 D8473--1 

End Air Slot D8473-2 

08473-3 

D8473-4 

D8473-5 

D8473-6 

D8473-7 

D8473-8 

08474 08474-1 

Center Air Slot D8474-2 

D8474-3 

08474-4 

08474-5 

D8474-6 

D8474-7 

Description 

Pipe Plug Hex Threaded 
Tubing 

Round Bar 1.00 LG 

I'il1l.ng COIl lin Threaded 
TUlling LG as Req'd 

Plug (See Detail) 

Plate - 1 
Plate· 2 

Plate· 3 
Flat Bar-I 

Flat Bar· 2 

Flat Bar-3 

Vertical Channel 9.64 x 89.29 

HOri:!ontal Channel B.89 x 75.00 

Lower Channel 9.64 x 77.00 

Upper Channel 15.14 x 77.00 

Vertical Flat Bar 1.00 x 82.00 

Vertical Flat Bar 1.00 x 87.50 

Perforated Sheet 22.38 x 76.75 

Perforated Sheet 18.27. 76.75 

Vertical Channel 5.52 x 89.29 

Horizontal Channel 4.779 x 75.00 

Lower Channel 5.52 x 77.00 

Upper Channel 16.52 x 77.00 

Vertical Aat Bar 1.00 x 82.00 

Perforated Sheet 22.38 X 76.75 

Perforated Sheet 18.27 • 76.75 

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

QUALITY LEVEL 

Matar1al or Vendor QTY QUCM CGD 

11/4x 150#316lSS 1 al Yes 
1.0 OOx .120WT316l SSASTM 1 CM No 
A-269 

1 1/4 DIA BAR 316l SS ASTM A-276 1 CM No 
or ASTM A-479 

112 x 3000# 318L SS 1 QL Yes 
.5000 X .120 WT 31SL SS ASTM A- I al Yes 
269 
1/4 OIARO BAR 31SL SSASTM 1 al Yes 
A·276 or ASTM A-479 
3116 PL316L SSASTMA·240 1 aL Yes 
3116 PL 316l SS ASTM A-240 2 al Yes 

3/16 Pl316L SS ASTM A·240 2 al Yes 
3/4 x 2 RECT BAR 316l SS ASTM 2 aL Yes 
A·276 or A-479 
3/4 x 2 RECT BAR 316l SS ASTM 2 al Yes 
A·276 or A-479 
1/4 x 2 RECTBAR 316L SSASTM 1 CM No 
A-276 or A-479 
12 GASHT316L SS 1 CM No 

12GASHT316LSS 7 CM No 

12 GASHT316LSS 1 CM No 

12GASHT316lSS 1 CM No 

12 GASHT316l SS 1 CM No 

12 GA SHT 316L SS 1 CM No 

C8476 3 CM No 

A9399 1 CM No 

12 GASHT316L SS 1 CM No 

12 GA SHT 316l SS 7 CM No 

12GASHT316LSS 1 CM No 

12GASHT316LSS 1 CM No 

12 GA SHT 316l SS 2 CM No 

C8476 6 CM No 

A9399 2 CM No 

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

24S90-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

COMMeNTS 

Ooes not funetlon to contain melter offgas. Fenns part or 
the carbon Sample Plug Assembly. Used to plug hale In 
the adsorber perforated Sheet needed to take carbon 
sam.J1les. 
Does not function to contain melierOllgas. Fenns part of 
the carbon Sample Plug Assembly. Used to plug hole In 
the adsorber perforated sheet needed to take carbon 
samples. 

Ooes not function to contain melter offgas. This bar Is 
used to make a lifting lua for the access door. 
Does not function to contain melter offgas. This part 
forms part oJ the carbon media screen 
Does not fUnction to contain melter offgas. This part 
forms Qart of the carbon media screen 
Does not fUnction to contain melter offgas. This part 
forms -'-part of the carbon media sere en 
Does not tlmctlon to contain melter offgas. This part 
forms part or the carbon media screen 
Does not function to contain melter offgas. This part 
forms P8rt orthe carbon media screen 
Doe. not function to contain melter oIIgas. This part 
forms part of the carbon media screen 
Ooes not function to contain metter offgas. This part 
forms part of the carbon media screen 
Does not function to contain melter offgas. This part 
forms Dart of the carbon. media screen 
Does not function to contain melter offgas. This part 
forms Part of the carbon media screen 
Does not fUnction to contain melter offgas. This part 
forms part of the carbon media sereen 
Does not function to contain meller offgas. This part 
forms part or the carbon media screen 

Does not tUn etlon to contain melter offgas. This part 
forms l'Iart of the carbon media screen 
Does nd function to contain melter OIIga •. This part 
forms I"art of the carbon media screen 
Does not function to contain melter OIIgas. ThiS part 
forms part of the carbon media screen 

Does nd. function to contain melter offgas. This part 
forms part of the carboo media screen 
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1~852~ 
Front Panel Assy 

24S90-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

08526-13 Lifting lug 168216 4 CM No 'Does not functi_OI'I to contain melte~~-,,"~ lifting ,lugs do 
not· 01 the pressure boundary and are only used 

108526-14 

08526-15 
08526-16 

1526-17 
1526-1 

0852 15 
0852 >-26 
10852 ;'27 

Bracket .62 x 3.00 

Pipe 10.75 LG TOE 
Pipe 10.50 LG OE 

Pipe 20.81 .G 

90 DEG Elbow _R BW 
SliD-On Flanoe 
Weld Neck Flanoe 
Pipe 24.8' G 

Weld Neck Flange 
Washer 3.9 00 x 1.9 10 
Pipe 10.70 LGTOE 

112 GA SHT 316L SSASTM A-240 

1112 SCH 4C 316LSSASTM A-, 
! SCH 40 316l SSASTM~, 12 

12 SCH 40 316LSSASTMA-312 

! SCH 41 316L SS ASTM A-403 
11-1, !X 150# 316l SSASTMA-18: 
12x 150# 316LSSASTM-18; 

I SCH 40 316L 

Ix150#116LSSASTMA-182 
1112 PL 316t SS ASTM A-240 
11-112 SCH 40 316l SSASTMA-312 

AIR 

5 
2 

1 

1 

1 
1 

1 
2 
2 

CM 

Ol 
Ol 

OL 

:lL 
:lL 
:lL 
:lL 

OL 
OL 
OL 

Yes 
Yes 

Yes 

Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

085: LAVi 18524 1 I>S 

to the housings for transportation and installation. 

085:ront Panel As5v : A ~ 1e5 

~J~8~~---f.~~~,k~pPa~"~~~~'~AsII~AsSyW~L~~~~~A----------~~f---------------~--~~--~--~~:~:------------------------------4 
!OtIOiT Panel AssII nil AlB 18532 1es 
)utlet =nd Panel Assy.A~ Unit A 18533 les 
nlel End POI}JlI Assy I ,W Unit AlB 18534 1 ... 

1527" 

AsSV6~ 1685~ 
Cl8527-' fhermowell As_v ' 168596-2 :lL Yes 
08527-12 Filter RacK AS.y 108581 1 CM NO 

08527-13 lifting Lug 168216 4 eM No 

08527-14 Bracket .62 x 3.00 112GASHT316LSSASTMA-240 NR 

DB:'U- HPe 10. G OE 11r.! SCH 4C 31SL SSASTM~, 12 5 OL fes 
08527-16 Pipe 10.50 G' DE ! SCH 40 316L SSASTM A-312 2 OL Yes 
08527-
D8527-' PiQe 20.8tL& :SCH~316lSSI\STM~ _1 
D852 19 

90 OEG Elbow ,R BW ! SCH 40 31SL SSASTM A-4W :lL fes 
52 Slio-On Flange· 11-112 X 150# 316L SS ASTMA-182 UL Yes 

Weld NecK Flanlle !x150#316lSSASTM-182 1 OL Yes 
Pipe 24.81 LG , SCH 40 316L SSASTM A-312 QL Yes 

IWeid NecK Flange Ix 150#316LSSASTMA-~ OL Y~s 
52~ IWasher 3.9 00 x 1.9 IC 11r.! PL 316L SS ASTM A-240 :lL 

IPipe 10.75 LG TOE '1-112 SCH 4031SL SSASTM~312 2 OL Yes 

08529:1 If'Ii!te 36.5 x 90.75 !PI 116LSSASIMA-240 :lL 
08529:2 I Aate 96.00~ 75 ! PI 116L SS ASTMA-240 
085~3 [f'IEIte 5. Ix .5C 1/4 PL 316L SSASIMA-240 res 

Ooe:, . '. '., 1 to contain melter.onuss., umng!ugs ao 
nol form part oItha pressure boundary snd Ie ooly used 
to handle the hOUSings for transportalion and instailatlon. 
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1 Drawing Number 

108531 l:r.;p Panel />soy 

108532 
Boti,;.;, Panel N>sy 

ItamNo. IMaterlal or Vandor QTY QUCM CGO 

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

,",VM"'''''',,, 
~~ ,~~ __ ~~~me,~si..~OOlX~90 .. ~)0~ ______________ ~~'P~L.~316~L.~SSI~~~'M¥I~~'2~40 ____ +-_7-8-+~~-+~~~~~s ____________________________ ~ "" ,5. Ix40.12 11MPI .SS~ IA·240 2 Yes 

,5. Ix33. 11MP .SS ,240. 1Ye. 
leam 12O.SC G I x 'CS, 2 Yes 
lean, 9; .75 I x 'es 
leam 32.81 .G • x 'es 

)8529-1 I Neck Fiance SS ASTM A-182 'es 
'48.) x 90.75 A.STM A·240 'es 

"'~ wI Holes 4) \Os 
~, ~31 es 
~. ,5. , 4.8' TM ~ 'es 
~a , ge 75 x 228.5C I A TM A· ·e. 

II Piii i27 00 x 48.75 IA rMA· 'es 

~ __ ~~~a~~)~x<~111~1.5~0 ______________ -BI~~IP~L~~'~A¥.rM~I~~~ ____ ~~--~~~~~e=-'~----------------------______ -1 
]y.,c. I P ,A 'e. 
]1<90. 'P ,A ~'2,IO \OS 
)xB: IP W 'es 
]x 1.3' I P In 'es 
I x B.5' I P ,311 'es 

learn 120.50LG 'x 18.~ rM 'es 
J8530-10 learn '.75 LG I x 18.~ I Ai rM A·~ 'es 
)8530- ~Bearn 1.50 LG I x 18.~ I ASTM A-36 1 \OS 
)8530-12 ~Bearn !.50 LG • x 18. ~ I A TM A-36 'eS 
)853e .Beam .50LG Ix18.~ IA TMA-36 2 'es 
)8530-14 )Ylinder 6" 10 .538-15 138 2 'e. 

~~i~~~:~:,~~·r;~~~e~s------------------~)~8'5353~8~_~31E~~~13~B----------4--~;-4--~--~~:~:------------------------------~ 
17 'ad (A9 'es 
18 'Ianae 'es 
19 'ad wI Holes 'es 

10-20 'ad 'es 
31- ~at' 80.00 x 154.00 I AS' I A· 'es 
!1-2 ~at' 48.75 x ).00 , AS' I A· 'es 

D8531-3 i~at ,24 15 !1E 'A>i I ~ 'eS 
108531-4 I~.te. ; x .00 ! PI 316 IS AS I ~ \OS 

) x : PI _ SS AS I A· (es 
. P . 66 AS ,240 'es 

)x 'P IS !4( 'es 
I P !4( 'es 

learn .M. 'es 
learn l M. 'es 
!earn ).88 I x 1# ; M. I A- 'eS 
learn 75 3 x 18.4# ! A~ rM A-36 es 
IT2, LG ICH 1C 316L 6SASTMA·312 '(es 

·Bar 8" ~53~181A9620) ---yes 
353 ~1p-OnFlange 3x150#316LSSA~:M..A-182 10 yes 
353 Plate 2525 8: 1112 PL 3' . S8 I A-24( 1 Yes 

08532-2 '~ate ".2515' 1112 P . 311 ,61 1 A·240 4 Yes 
D8532-3 ,Plale 1.88 x ·.00 1112 P ,311 .61 I A·24C (es 

1i==~i~~llm~e'5~0.'iOO~'~'~:.5~O==============~'1~r.I2~!P~3~1~61~~'A~24~O====t=~==t=~~+=~~(e~~st=============================~ :g l5Iale21.19x 1.62 1112P,311 .6~ IA-240 12 ,ea 

i5l8le2i'.65. 1.06 1112 P .51 I A-240 12 C 
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IDra .... ng Number 

'08533 
Outlet End Panel /lSsy 

08534 
Inlel End Panel /lSsy 

11?8535_ 
IFront Panel Assy 

0853S, 
Back Panel Assy 

Item No. Material or Vendor QTY QUCM CGD 

D85, I 9.50 x 9.: : p ; '" rM p.. :40 6 'es 

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

i! 
2100 .50 : p ,p.; rMA- :40 es 

~.-~~'~~i,,~00IX~8~2'~ ______________ -1~,~p~~~p.;F-F.r~MI~~4~O __ -1 __ ~3-1 __ ~ __ ~~~~ ______________________________ ~ 
earn 50 Ix IASM"-, 2 ~~ 

earn '2. Ix lAS M,o.-3 1es 
I Ge: '.SS '8~: 6 'es 
,HU UU 11.00 : PI '16LSSASTMA-240 1es 

1-2 ,5. )x10 '.50 !/4PL316LSSASTMA-240 4es 
eam11'1.0( LG ;8"18.4#CSASTM~36 4es 

08533-4 all-OUt Flange )8538-10 6es 
08533-5 oor Flange )8538-' 6es 
08533-6 I Re-Bar Range 08538-12 6 'es 
08533-7 IRound Bar cui to length at assy ~~f~~;>s~~1~~ SSASTM 12 OLes 

: HI I Boll .75 LG II2-13UNC 316 SS ASTM A-193 36 OL Yes 
I wI Holes 08538-1 (A9384) 2 OL Ves 

08538-2 (A9383) 6 OL Ves 
,80 00 ,,84.00 : p ,311 . SS A6TlV1 A-240 OL Yes 
'5, I X 82,50 ' P . SS A6TM A-24O 4 OL Ves 

earn 84.00 LG I X ;6 ASTM A-36 OL Ves 
I wi Holes "<938' Ves 

"<9383) Ves 
as 

J8! es 
es 

Pial, IX 
IPlat, IX es 
I Plat, Ix es 
I Pial, I x lA, as 

IS-Beam 9, .75 I x 18.4#CS ASTM A __ 36 8 
:x18~ ;SAS~6 1 

~11 IS-Baam 26.12 : ,,18.4# ;S ASTM ~36 1 Ye~ 
~12 I Pipe 1.12 I SCH 1316L 66 A§IM A-312_ 1 Ye~ 
~13 IRe-Bar 18" )8538-1~ '(1'.935 4 
~14 Gusset J8538-8 :A9576 2 Yes 
~15 Gusset J8538-5 :A9358 

I Gusset J8538-6 <A9577 1 
I Pad wi Holes 08538-3 -:1'.9362 3 Yes 
I Pac 08538-4 :A9361 5 

~19 IWe I Neck Flange 18x 150j'311 'lSA§LMA-18' 4 
~20 IPia ,36.50 K 90.75 112 PL 316L lS o,sTMA-240 OL Yes 
>-21 Pacl wI Holes 08538-1 :A9:184) 5 
>-22 08538-2 ' A9: 183) 4 
>-23 Ile5.00x '.45 1/4PL31 IS ASTMA-240 1 es 

lie 96.00 X 17.75 112 PL 31 . SS AS- 1A-240 es 
Ie 48.00 x 90.75 112~ .81 11'.-240 1 es 

,5.00x11' .50 114 PL 31 . 81 I A-240 2 
Ix90.l1 114~ .81 11'.-240 8 es 
)X ~O.I 114 PL~ .81 IA 1A-240 1 es 
)x 1/4 PL 31 , 5H A 11'.-240 1 

D8 IX 1/4 PL 31 . SS ASTM A-240 a (es 
08 1/4 P . 31 ;S ASTM .1',-240 a Ves 
0853E earn 120. LG lx'18.4 : ASTMA-36 Yes 
0853E 10 earn IX 113.4 :ASTMA-36 (es 
0853&-11 earn' 1.50 es 
0853&-1: earn :.50 Ix :ASrMA-36 es 
08536-13 earn ,50 Ix IASrM~36 es 
08536-J!, :vIlnder ' Ie es 
08536-15 IRe-Bar IS; -1t (A! 38; 2 es 
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Drawing NUmber 

08537 
Top Panel Assy 

08538 
Miscellaneous Details 

1
08562 
Outlet End Panel Assy 

D8563 
Slide Gate Assy 

Item No. 

35: H 
HI 

'-1 

14 
15 

0853~9 
08538::.10 
08538-11 

08538-12 

0853.11-.13 
)8538-14 
08~15 
D8538-16 

08538-17 

085~18 
D8562-1 
08562-, 
08562-: 
08562-, 
08562-, 
08562-1 
08562-

Pad wI Holes 
Pad 
Flange 
Plat 148.00 X 90.75 
f'lal 35.5~ ,90.75 
Pad wI Holes 

IPaO 
I Pia' 1.00 X 
I PIa' 
'Pial 
I PIal 

learn 
leam 
leam 
leam 

De 1: 
8-Ba 

76 x 
75x 
x 
x 
x 

i 'Ianae 

00 

t w lole. ) x '.5Q. 
t w/o Holes '0 x '.50 
t w. lol..OO x 8.@. 
t w/o les Ix 8. 

lussal I x '.82_ 
,ussal 1 x I 0.9: 
iUSset I x 1.00 
iUSsat I x 10.86 
~set '.89x8.00 
,Bag-OUt Flange 12.75xS;'.65 
Door Flange 74.00 LG 

Re-Bar Flange 74.00 LG 

Manwav Fiance 21.50 QQ...x x16.50 It 
~21.50.Jllt\.. 

:;vtinder 16" 1[1 14.00 x 50.85 
Re-Bar 16" 72.00 LG 

Re-Ber 18" 66.00 LG 

Malerlal or Vendor QTY QUeM eGD 

D8635-: es 
es 

08538- 151 es 
112 PL ASTM A-240 es 

~ PL I\STM A-240 es 

IX 
IX 
IX 

ISCH L31E 
)85380 (AE 
IX 
112 IRi 

-JR 

40 
40 

40 

IA-
IA-
lA-

1M1£ 

BS 

es 
es 
es 
es 
es 
es 
es 
es 
eo 
es 

lIS 

lIS 
iA~ rMA-182 liS 

. A-3, Yes 
,A§: I A-24C J5 ~s 
,8§' IA-2~ ..J ~s 

-.Eb IS ASl A-240 1 Yes 
: PL is ASl ' A-240 2 Yes 
, PL 31 lS ASl I A-240 1 Yes 
16PL .SSAS..I IA-24o.. ~ y-,,-s 

13/4 PL 31j;L SS AS-.lM A-240_ ~ -.9L ~s 
1112 PL 3j!!L SS.ll§LM A-W ~...9L ~s 
13116 PL 316L SS ASTM A-240 4 aL ("s 

IRe-Plate 8" 11.00 Ot'x8.75IC 112 PL 31PL SSASTIJI A-24!J 20 aL (es 
I Plate 80.00 x 111.00 112 PL316LSSASTMA-240 1 aL f,.s 
~e 5.00 x 109.50 114 PL~L SS~ A-24.Q ~ -.9L ~s 
I5-Beam11' OOlG S8x18.4#CSASTMA-36 4 aL Yes 
IBag-OUI Flange 08538-1' 1 IA96251 6 aL Yes 
I Door Flange 1085~ Jj ...9L (es 
IRe-Ber Flange 08538-12. 6 aL (es 

)8552-: lexHDBoII .75LG 1112-1 NC SSASTMA-193 'es 

24590-WTP-3P5-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

I 
~dw/HOles 085: es 

,~~, __ ~~~e~'5~.r~5G~~n-____________ -+D~I,8~~~5~~;~~~SS~AS~lf~MI~'A~~12 __ +--+ __ r-~~+.~:~= ____________________________ ~ 
,~, enae 14.00 x 16.00 r. i Ai fM A-240 es 

anae14.00X16. IA: rIVlA-240 es 
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Filter Rack Assy 

FrameAssy 

Assy 

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

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 
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Drawing Number Item No. Description 

D8583-5 Pipe 19.53 LG 

D8583-6 Pipe 60.03 LG 

08583-7 Pipe 252.90 LG 

08583-8 Pipe 19.53 LG 

08583-9 Pipe 60.03 LG 

08583-10 Pipe 252.90 LG 

08583-11 Pipe 40.50 LG 

08583-12 Pipe 40.50 LG 

08583-13 Pipe 41.96 LG 

08583-14 Pipe 16.60 LG 

08583-15 Pipe 40.60 LG 

08583-16 Pipe 57.10 lG 

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

Material or Vendor QTY QUCM eGO 

1 112 SCH 40 CS ASTM A-53 2 CM No 

1 112 SCH 40 CS ASTM A-53 1 CM No 

1 112 SCH 40 CS ASTM A-53 1 CM No 

1 112 SCH 40 CS ASTM A-53 2 CM No 

1 112 SCH 40 CS ASTM A-53 1 CM No 

1 112 SCH 40 CS ASTM A-53 1 CM No 

1 112 SCH 40 CS ASTM A-53 10 CM No 

11I2SCH40CSASTMA-53 4 CM No 

11I2SCH·40CSASTMA-53 12 eM No 

1 112 SCH 40 CS ASTM A-53 4 CM No 

1 112 SCH 40 CS ASTM A-53 2 CM No 

1 112 SCH 40 CS ASTM A-53 2 CM No 

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

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

COMMENTS 

Does not function to contain melter offgas. Parts and 
components associated with the maintenance platform 
are external to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Does not function to contain melter offgas. Parts and 
components aSSOCiated with the maintenance platform 
are external to the pressu,e boundary and are not used to 
support the carbon bed adsorber housing. 

Does not function to contain melter offgas. Parts and 
components aSSOCiated with the maintenance plalform 
are external to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Does not function to contain melter offgas. Pert. and 
connponents associated with the maintenance platform 
Bre external to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Does not function to contain meller offga •. Parts and 
components associated with the maintenance platform 
ara external to the pressure boundary and are not used to 
suppert the carbon bed adsorbsr housing. 

Does not function to contain melter offgas. Parts and 
components as.soelated with the maintenance platform 
are external to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Does not function to contain melter oIIgas. Parts and 
components aSSOCiated with the maintenance platform 
are external to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Does not function to contain melter offgas. Parts and 
components aSSOCiated with the maintenance platform 
are external to tha pressure boundary and are not used to 
support the carbon bed adsorber hOUSing. 

Does not function to contain melter offgas. Parts and 
components aSSOCiated with the maintenance platform 
are external to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Does not function 10 contain melter offgas. Parts and 
components associated with the maintenance platform 
are external to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Does not function to contain melter oIIgas. Parts and 
components associated with the maintenance platform 
are external to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Does not function to contain melter offgas. Parts and 
components aSSOCiated with the maintenance platform 
are external to the pressure boundary and are not used to 
support the carbon bed adsorb!r housing. 
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Drawing Number Item No. Description 

D8583-17 Pipe 61.72 lG 

D8583-18 Square Tube 91.50 lG 

08583-19 Square Tube 134.00 lG 

08583-20 Angle 91.50 LG 

D8583-21 Angie 134.00 LG 

08583-22 Plate 2.81 x 19.38 

D8583-23 Plate 2.81 x 5.62 

D8583-24 Plate 3.00 x S.OO 

08583-25 Chain 28.00 lG 

D8583-26 Chain 62.50 lG 

08583-27 Hook 3.00 LG 

D8583-28 Flat Bar 11.50 lG 

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

Material or Vendor QTY QUCM CGD 

11I2SCH40CSASTMA-53 12 CM No 

3 x 3 x 3/16 WT HRS ASTM A-500 6 CM No 
GR8 

3 x 3 x 3116 WT HRS ASTM A-500 8 CM No 
GR8 

1112 x 1 112 x 3116 ANGLE HRS 2 CM No 
ASTMA-36 

1112 xl 112 x 3116 ANGLE HRS 4 CM No 
ASTMA-36 

3/16 Pl 316L SS ASTM A-36 8 CM No 

3116 PL 316l SS ASTM A-36 12 CM No 

1/4 PL HRS ASTM A-36 4 CM No 

3116 304L SS McMASTER-CARR 2 CM No 

3116 304L SS McMASTER-CARR 2 CM No 

1/4 OIA BAR HRS ASTM A-36 4 CM No 

3116X2 Fl HRSASTMA-36 8 CM No 

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

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

COMMENTS 

Does not fun ction to contain melter offgas. Parts and 
components associated with the maintenance platform 
are extemalto the pressure boundary and are nol used to 
support the carbon bed adsorber housing. 

Does not function to centaln melter offgas. Parts and 
components .. ssociated wHh Ihe maintenance platform 
are extemallo the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Does not function to contain melter offgas. Parts and 
components associated With the maintenance platform 
are extemallo the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Does not function to contain melter offgas. Parts and 
components associated with the maintenance platform 
are external to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Does not function to contain melter offgas. Part. Bnd 
components aSSOCiated wHh the maintenance platform 
are exlemal to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Does nol function to contain melter offgas. Parts and 
compooents as~ociated with the maintenance platform 
are external to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Does nolfUnction to contain melter offgas- Parts and 
components associated with the maintenance platform 
are extemal to the pressure boundary and are not used to 
support the carbon bed adsorber hOUSing. 

Does nolfUnction to contain melter offgas. Parts and 
corrponents associaled with the maintenance platform 
are exlemal to the pressure boundary and are not used to 
support the carbon bed adsorber hOUSing. 

Does nct function to contain melter offgas. Parts and 
components associated with the maintenance platform 
are extemal to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Does not function to contain melter offgas. Parts and 
components associale'd with the maintenance plalform 
are extemal to the pressure boundary and are not used to 
support the carbon bed adsorb,,, housing. 

Does nct funeiion to contain melter offgas. Parts and 
components associated with the maintenance platform 
are exlemal to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Does nol function to contain melter offgas. Parts and 
components Bssociated with the maintenance platform 
are external to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 
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DraV\'lng Number ItBmNo. DBscrlptlon 

08583-29 Flat Bar 120.00 LG 

08583-30 Bracket 2.25 LG 

08583-31 Flat Bar 251.00 LG 

08583-32 Flat Bar 167.12 LG 

08583-33 Flat Bar 58.12 LG 

08583-34 Flat Bar 17.62 LG 

08583-35 Grating 29.88 WD x 63.3 LG 

08583-36 Grating 29.88 WO x 105.0 LG 

08583-37 Grating 32.25 WO x 20.5 LG 

08583-38 Grating 32.25 WO x 18.0 LG 

08583-39 Hex HO Bolt 1.50 lG 

08583-40 Hex Nut 

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

MalBrial or Vendor QTY QUeM eGD 

3/16 X 2 FL HRS ASTM A-36 8 eM No 

1/4 x 4 FL HRS ASTM A-36 4 eM No 

1/4 x 4 FL HRS ASTM A-36 2 eM No 

1/4 x 4 FL HRS ASTM A-36 2 eM No 

1/4 x 4 Fl HRS ASTM A-3!l 2 eM No 

1/4 x 4 Fl HRS ASTM A-36 4 eM No 

1 112 x 3/16 BEARING BAR 19-W-4 6 eM No 
MIL-G 18014 

1112x 3/16 BEARING BAR 19-W-4 3 eM No 
MIL-G 18014 

1 112 x 3/16 BEARING BAR 19-W-4 16 eM No 
MIL-G 18014 

1112x 3/16 BEARING BAR 19-W-4 8 eM No 
MIL-G 18014 

112-13UNC 316 SS ASTM A-194 4 eM No 

112-13UNC 316 SS ASTM A-193 4 eM No 

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

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

COMMENTS 

Ooes nol function to contain melter offgas. Parts and 
comp""ent. associaled with the maintenance platform 
are external to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Does nol flJnctlon to contain melter offgas. Perts and 
comp""ent. associated with the maintenance platform 
are external to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Does nol function to contain melter offgas. Parts and 
components associated with the maintenance platform 
are extemal to the pressure boundary and are not used to 
support the carb"" bed adsorber housing. 

Does not function to oontain melter offgas. Parts and 
components associated with the maintenance platform 
are external to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Ooes nol function to contain melter offgas. Parts and 
comp""ents associated with the maintenance platform 
are extemal to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Ooes not function to contain melter offgas. Parts and 
components associated with the maintenance platform 
are extemal to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Ooes nol function to contain melter offgas. Parts and 
components associated with the maintenance platform 
are extemal to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Ooes nol function to contain melter offgas. Parts and 
comp""ents associated with Ihe maintenance platfonn 
are extemallo Ihe pressure boundary and are nol used to 
support the carbon bed adsorber housing. 

Ooes nol function to contain melter offgas. Parts and 
components associated with the maintenance platform 
are external to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Ooes nol function to c""lain melter offges. Parts and 
components associated with the maintenance platform 
are extemallo the pressure boundary and are not used to 
support Ihe carbon bed adsorber housing. 

Ooes nol function to contain meller offgas. Parts and 
comp""ents associated with the maintenance platform 
are extemal to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 

Does not function to contain melter offgas. Parts and 
components aSSOCiated with the maintenance platfonn 
are extemal to the pressure boundary and are not used to 
support the carbon bed adsorber housing. 
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jDraIMng Numbsr 

08585 
Piping ~csy 18" 

08586 
Piping !V;sy 2" 

08588 

Ladder Assy 

Itam No. I Matarlal or Vendor QTY QUCM CGD 

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

108583-41 I Lock Washer 1112 10 316 ss 4 eM No IDoes not fUnction to contain meller ~gas. Parts and 
IcorTlpOnents associated with the maintenance platform 
lare to the pressure boundary and are not used to 

D!I:>~"" 
D8585-2 

Iweld Neck 1"18nge 1111X 150l1'316L SSASTMA-162 

108585-3 

15-. 
IS-

085B5-12 

I Bellows Assy 111 ;JD x ;JAL BW Ends 
I Butterfly Valve wi Pneumiltlc Actuator 

!Stralght .e BW 
iF'lpe s.n LG' DE 
IPipe 14. lG ;JE 
19Q IJEG I IDOW SR BW 
18 SCH I Pipe 
18 SCH I Pipe 
18 SCH 10 Pipe 

ISOIenoid valve 
. Element 

118SC . SSA rM A-312 
1112S( 
1112S( 
118SC . SS A rM A-312 
11eSCH SSA rM A-312 
118SCH .SSA rMA-312 
118 SCH SSASTMA-312 

1085B5-13 'Ball ValVe 1~~i~~~SWITEFLON SEAL 

08: 5-14 Hex Head Bott 3.0 LG 1/8-7UNC 316 SS ASTM A-193 
08: 5-15 Rat washer l11B I~ 16 SS 
DB: 5-16 rhermowell Assy 188598-3 
OBI 5-1790 OEG Elbow _R BW 118SCH 1( 116l SS ASTM A-312 

2Q 
4 
2 

2 
8 
5 
1 
1 

10 
3 
2 

1110 
12 

QL 

c 

QL 
QL 
QL 
QL 
aL 

Yes 
Yes 
Yes 

'es 
'es 
'es 
'es 
'es 
'es 
'es 
~o 

~o 

Yes 

(es 
(es 
(es 
(es 
Yes 

08585-19 18 SCH 10 PIpe 18 SCH ,16l SSA: >'312 (es 
08585-20 peS.19 _G !S; 6LSSASl 12 (es 
08585-: Bnlle SS AS' Yes 

Isupport the carbon bed adsorber housing. 

~~~~~~~~pe~ ______________ -+~~~~1~6l.S~Si~'~~~~-+ __ 7-~~~~~Y~es+-__________________________ ~ 
~: "e 1316LSSA~ ~2 Yes 

·1 

-3 
085! '4 
08586-5 

08586-6 
08586-7 
08586-B 
08586-9 
08588-1 

08586-2 

08588-3 

Pe 1316L SSASl ·312 Yes 
"e '316L SSASl .... 312 Yes 

,Hex !eae t 5.11 LG 1/8-71.ll' : 316 55 ASTM A-193 16 Yes 
,Hex leae lIB-7J.!1' 31655 ASTM A-193 16 Yes 
ISclenoid iI\IIlll2" 1290410D- No 
If'ipe_ cut tassv !SCH~ .SSASTMA-312 60ft a Yes 
Weld Neck Flanoe ! x 150# . SS AST~ a Yes 
90 OEG Elbow ISCH40 .SSASTMA-l82 Q Yes 
TeeBW !SCH40 .SSASTMA-182 1 a Yes 
Gasket 2.12 10" 3.62 00 ~~6~~UBBER . GRADE 7 a Yes 

Rupture Disc 2" F'lpe Size 15 PSI 2 C (es 
HexHDBoIt2.50 ,G 'S-11UNC:31IiSSASTMA-193 12 res 
HexHOBol~OO"G '8-11UNC:31,iSSASTMA-193 8 c res 
Hex Nut '8-11UNC:311iSSASTMA-~ 20 C (es 
Flat Bar 159.3 LG 112 x 2 112 FL HRS ASTM A-36 2 C ~ No Does not function to contain. ~elt~~~~ga.~._ pa~~~~~ are 

1:~:;~lth~t~~:s:~ :=:7h::i~~~ not used to 

IFlat Bar 35.5 LG 112 x 2112 FL """ "'" ,.1 A-36 2 CM 

I Flat Bar 5.5 LG 112 x 2 112 FL """''''''' Ivi A-36 2 CM No Does ,,~ .w" ,w~1 to contain melter~gas. Parisand 
.v" .,,_ ~ .,," ' ". ladder are 

I external the pressure not used to 
Isupport the carbon bed adsorber-housing. 
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I Drawing Number 

1
08590 
IHoosing AsS'{ 

It8m No. 

0115116-4 Flat Bar 10.25 LG 

06:586-:5 Ladder Rung 17.00 LG 

0856S-6 Flat Bar 13.06 LG 

085SS-7 Flat Bar 8.00 LG 

0858S-8 Mllsllp Tape 2 WD x 15 LG 

D8l Iousina WldmI Unft A 
D8l n~ CQy:er 
O~ ~Ide Gat Assv 
D8l \ccess )()cr Discharae FUler 
08! :arb.Ql1.. ~Ie Plug Assy 

Blind Flanae Modified 
Blind Fiance 
Aoe PlullJ::l<!x Thread.1!. 

10 Pipe Coupling Threaded 
J858 11 : Bemenl 27" 

08589-12 

08589-13 
08589-14 
08589-15 

108589-16 

108589-17 

108589-18 

06:589-21 

l!2!f§l 9-22 
9-23 
9-24 
9-25 

9-28 
()'1 

Blind Flange 
Solenoid Valve 112" 
Manual Valve 112" 
Ball Valve 2" 

~~~::sBlO Ooor 4.75 X 25.0010 VUlcanized 

Gasket 8" Flange 8.62 10 x 10.62 00 

IGasKet Manway 16.510x 18.5 00 

lex Nul 
iexNul 
lex HO BOlt ~.5C LG 
ex HD BOI13.5U LG 
lal lasher 

I pe suppoo 
'peuPPCl 
10uS I Wldmt Unn B 
lanway over 
lide Gale Assv 

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

Malarial or Vendor 

1/4 x 2 FL HRS ASTM A-3ti 

13f4 RO BAR A5TM A-35 

11/4 x 2 FL HRS ASTM A-36 

1/4 x 2 Ft HRS ASTM A-36 

08521 
08538-14 
085~ 

OS~ 
B859, 

1](_~31E .SSASTMA-16: 
1~31E .SSASTMA-182 
11/4x 30001 16l SS 

114 x 30001 ! 316l SS 

I 112 x 150# 316t SS ASTM A-182 

290410()'019 
..t12:~!6 SSW/TEFLON SEAL 

~~6~~UBBER . GRADE 

~6~~UBBER . GRADE 

08 

3UN :31 ISSASTMA-194 
OUN31ISSASTMA-194 
OUN :31ISSASTMA-193 
aUN :3' 1~A:>11V1A-193 
1316S6 
131655 

08 16 
06538-14 
08:563 

QTY 

2 

14 

2 

2 

14 

1 
2 
6 
3 
3 

3 

3 
3 
2 

2 

2 
1 
4 
2 

12!t 

10 

2 

36 
112 
32 
80 
36 
112 
1 

1 

6 

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

QUCM eGD 

eM 

eM 

eM 

eM 

CM 

M 

CM 

OL 
QL 
aL 
at 
OL 

QL 

aL 

No 100es not function to contain melter ~gas. pa~~~~~ are 

lexternal the pressure bounderv andere nat used to 
Isupport the carbon bed adserber-housing. 

No 100es not funcllon loconla/n meller ~gas. Parts and 
with the maintenance ladder are 

lexternal pressure boundary and are not used to 
Isuppor! the carbon bed adserber" houslnd. 

No 100es not function toconlain melter~ga9. Parts and 
Icon,ponenls ass,OCla.leaw .. l+ltn" the mainlenance ladder are 
lexternal pressure boundary and are not used 10 
Isuppert the caibon bed adsorber" houslno. 

No 100es not fUnction 10 contain melter ~as. Parts and 
with the maintenance ladder are 

lexternal • No boundary and are not used to 
Isuppor! the carbon bed adserberhousino. 

es 
es 
es 
es 
es 

Yes 
Yes 
Yes 
(es 
No Only the two inlet I , elements and tranSmitter 

have been speclfed ITS. Mid bed temperature elements 
and transmitters are commercial. 

No ?niY the two Inlel \"".~_c'Q'u," elements and transmitter 
haw been speclfed ITS. Mid bed temperature elements 
and transmitters are commercial. 

Yes 
No 
Yes 
Yas 

Yes 

Yes 

Yes 

Yes 
Yes 
res 
'es 

es 

'es 
res 
res 
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I Dravdng Number IIgmNo. 

0859o.· Access Door Ilischarae F~ler 
J859o.! ::arbon samDie Plu~ 

E Blind Flan~Modllied 
Blind~ 

J6590-9 PiDe Plu~ Th~ 
0859o.1' PiDe GouDlina Threadejl 
0859o.11 Tempature Bement 27" 

0859o.12 ,emp'uu,"' Bement 69" 

0859o.13 Blind Flange 
08590-14 SolenOid Valve 1 fZ' 
085S0-15 Manual Valv!! 112" 
08590-1S Ball Valve 2" 

OS591 3asl (et Ill!; Door 
OS591 3asket 8" Flange 
08~ 38S\ Manway 
08~ lex, 
06! lex 
1859' lex , 8011..2.50 LG 
185! lex I BQlL3.50 LG 
185! lat Washer 
165! 'latW.~ 

ted 
27 Pipe SUpport 

1~~!~!sSY Base Frame ASSY un AlB 
f.2 Housing Assy I Unit AlB 

159'f.3 HousingAssy UnitB 
159'f.4 Platform Assy 'uu UnHAIB 

106594-5 I Ladder Assy Unit AlB 

108594-6 Icrane' ~., UnftAIB 

108594-7 Iiniet Pip~sy UnltNB. 
1 06594-8 1 Crossover Pipe Assy L \ Unit AlB 

D6594-9 Oullet Pipe Assy Unit AlB 
108594-10 I Crossover Pipe Assy L \ Unit AlB 

08594-11 IPipe Assy . Unit AlB 
IOS594-12 ISpacer 1/4 THK 6.0 x 6.0 

108594-13 ISpacer 1/4 THK 3.0 X 6.0 

08594-14 Gasket 2" 
08594-15 Gasket 18" 

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

IMaterlal or Vendor QTY QUCM CGD 

08224 JL ~ 
IB8597 3 _OL ~ 

Ix 150# 316L SS ASTMA-182 3 (es 
Ix 150#316LSSA~MA-182_ ~ 
1/4" 150# 31SI, SS 3 ~ 
114 x 3000# 316L~ 3 ~ 

2 CM No 

I~~' 2 eM No 

I 112 x 150# 316L SS ASTM A-182 2 OL Yes 
1 OL No 

19 4 OL Yes 
.112:';!~ SS WI TeFLON SEAL 2 OL Yes 

ON 12ft OL Ves 
lPIRAL WOUNI GRAPHIC, 316 SS 11 OL Ves 

ON 2 OL Ves 
112-13 JNC 316 SS ASTM A-194 36 OL Yel!.. 
114-10 JNC316SSASTMA-194 OL Ve9 

3/4-10 JNC316 SSASTMA-193 3: OL Ves 
3/4-10 JNC 316 SSASTMA-193 81 OL Yes 
112IC 316S5 3, OL ~ 
3f41C 316S5 QL Yes 

OL Yes 
.82 OL Yes 
i69 QL Yes 
;90 OL Yes 

OJ i63 CM No 

06588 1 CM No 

08601 1 CM No 

D8585-' 1 Ql Yes 
108585-2 1 OL Yes 

0858~ 1 OL Yes 
108585-4 1 OL Yes 

ID8~ 1 QL ~ 
,~~E CERAMIC 20 QL ,Yes 

.CA~~e CERAMIC 20 OL Yes 

ISPIRAL WOUND GRAPHIC, 316 S5 10 QL Yes 
ISPIRAL WOUNO GR~HIC, 3~ 20 _OL ~ 

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

24590-WTP-3PS-MWKO-T0001, Rev 5 
Activated Carbon Bed Adsorbers 

COMMENTS 

Only the two inlel I , elements and transmitter 
have been speclfed ITS. Mid bed temperature elements 
and transmitters are commercial. 

~)nIY !he_ two Inl~tI~,~_~,,~.~, ~,~.,,~ I and transmitter 
haw been speClfed ITS. Mid bed temperature elements 
and transmitters are commercial. 

I~:: not function to con::t~ ';:Her~gas. pa~I~~~~ 
lare to the pressure boundary and are not used te 
I support the carbon bed adsorber housing. 

I Does not function to contain mener ~gas._ t'arts ana 
''":''''_' ,A' ~I, "'wlththe",g, .... "g,,_.ladderare 

lexternal. ,the pressure boundary and are not used to 
I support the carbon bed adsorber housing. 

I Does not function to conla.i.n IJ""""UIIY.~";, Parts and 
associated with th .. crane trOlley are external 

Ito the boundary and are not used to support the 
I carb"'; bed adsorber housing. 
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IDrawing Number lIam No. IMaterlal or Vendor QTY QUCM CGD 

Iiniel Pipe Support Assy 108660-2 Angle 34.62 LG 12 x 2 x 1/4 ANGLE HI<S ASTM A-36 1 OL YeS 

DB660-: .Ie 1.00 '28. 11/4 PL . S::;,A; I A-24C OL 'es 
DB6SC ,Ie) x 1/4 PL .58 A I A-24C QL"" 
DB6SC .te; x 1/4 PL . SS A I A-24C OL 'es 
DB661 ,Ie' I x 11/4 PL . Sl: I A-24C OL 'es 
DBSSI IPI,le Ix oSSA IA-24C 'es 
D8BSI IHexH IoU. LG 13t :316S IMA-1~ '85 

DB661 Lock Washer '31,; SS 4 iA' 
08BSI I Hex Nul 13UN316SSASTMA-194 4 (es 

24590-WTP-3PS-MWKO-TODD 1, Rev 5 
Activated Carbon Bed Adsorbers 

COMMENTS 

IDe6S1 D86S- IS-Beam 40.50 G ,1:U~' HRSASTMA-36 1 Yes 
PipeSupportAssy rrI0~86BB-·--lI~Angi;';le,"ili34.6~2!T*LG"'-----------W!X~!X~1~/.~ANGiillLE~n<~".~oN,~o,,,'ij .. 11A:'iA-3iAl6r-i1-t--Ei~-t-;Y~esT----------------1 

OB661.3 
086614 
08661-5 
p8G61.6 

IPiaie 2.00 x 12.0t 
'Plale 1.25 x 2.0C 
ISheel 2_00 x 45.00 
ISlUd4.00 LG Threaded 112-13UNC x 3.0 LG 

114 PL 316l SS ASTM A-24C 
114 PL 316L SS ASTM A-24C 
'GASH';316LSSAST~ 

I~~~~~~~~O BAR 316L SS ASTM 

1 

2 

:JL 
QL 
OL 
OL 

(es 
ye. 
Yes 

0866' ISCI Beveled Washer .50 NOM Ie 18-B SS Yes 
'861 'Hex Nul ,SS ASTM A-194 2 (es 

108234 1B I GF, No 
N.I.T.S Rack Assembly ~18~2:~15t:=:jjT~EMP~.~~rn§B:ill!~QQ:l~===t==========::t==jt=:j~=I=~ NO~===============~ 

'82: 14 I SPUR B OC NO 
13 I SOLENOI[ Nt> 

'82: 1~2 I POI' (29041' 10-016) Yes 

Of 23. • :~:aM NO 

""g~~~~I~°---lI..!:!!; HEX~ i ~~: ~ :~oo .G ~ ::: 

""o~e;:;:';'~---1I~ HEX~ 1/4-: .00 .G 118-8 'es 
oe rsF'IG 1/4-20 UN( JNll Uuti-142( 'es 
DB: lPRING 3/8-16 UN( J8 'iiS 
OS; UNll JO' 'e. 
OS: TRl :6, .... 
082 TRl UNll JO' 'es 
1082 'PlA (4.00X_25 1304L ~AS' 'eS 

[DB235 OS: ENOI[ 294100-018) 
Rack Assembly 082 

08235·1: 
08235.' Ell 

ANEL 08235-1 I PALMER 
08235-10 NOM It 118-8 S! 'es 
08235~ \SIIER NOM I[ 118-8 S: ~o 
08235-8 -16 ,OO.G 118-8 S! 'es 
08235-7 1-20)( 1.m LG 18-8 Sl ~o 
0823;'6 .1/4-20 UN( JNIST Pl0Q l-142C 'es 
08: ;'5 ; 3/8-16 UNC TRl P No 
10823;4 ISTRl P (es 
082: ;-3 NISTRI .25 .G PI No 
1082: ;~ I UNISTRI .75 .G TRl P (es 
108235.~1 __ LI~~~E'~Pll~~T~E~.O~01~X(~4,~~.2~5 ________ ~13~I~_S~S'~~~I~A~I~O _______ ~ _____ ~ __ ~ ___ L-~NO~L-__ ~ ___________________________ ~ 
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Drawing Number IlemNo. Description 

08594-16 Hex HO Bolt 5.00 LG 
08594-17 Hex HO Bolt 3.00 LG 
06594-18 Hex Nut 
08594-19 Hex HO Bolt 2.50 LG 
08594-20 Hex HO Bolt 3.00 LG 
08594-21 Hex Nut 
08594-22 Hex HO Bolt 1.50 LG 
08594-23 Hex HO Boll 2.00 LG 
08594-24 Hex Nut 
08594-25 Lock Wssher 
08594-26 Flat Washer 
08594-27 Insulation 

08594-28 High Temperature AshesMo 

08594-29 Sealing CaUlk 
08594-30 Hex HO Bolt 2.50 LG 
08594-31 Hex Nut 
08594-32 Lock Wssher 

08601 08601-1 I-Beam 25'-0" LG 

Crane Trolley Assy 08601-2 !-Beam 23'-6" LG 

08601-3 Angle 4.00 LG 

08601-4 

08601-5 Piate 4.00 x 8.00 

08601-6 Hex HO Bolt 2.00 LG 

08601-7 Hex Nut 

D8601-8 LockWBsher 

08601-9 Electric Hoist 2000# Cap 251! Lift ~ 161!1MIN Push 
Trolley Mounted 

08660 08660-1 S-Beam 40.50 LG 

24S90-G04B-F00019 Rev 3 (6/29/2004) 

Malerlal or Vendor QTY QUCM COD 

11/8-7UNC 316 as ASTM A-193 96 QL Yes 
1 1/8-7UNC 316 as ASTM A-193 32 QL Yes 
11/8-7UNC 316 SS ASTM A-193 96 QL Yes 
518-11 UNC 316 as ASTM A-193 4 OL Yes 
5/8-11 UNC 316 SS ASTM A-193 8 QL Yes 
5I8-11UNC 316 asASTM A-194 12 OL Yes 
3/4-10UNC 316SS ASTM A-193 16 QL Yes 
3I4-10UNC 316 as ASTM A-193 80 QL Yes 
3/4-10UNC 316 as ASTMA-194 96 QL Yes 
11210316 SS 96 OL Yes 
11210 x 1.25 00 316 as 160 OL Yes 
CALCIUM-SILICATE THERMo.12 R 1200 cuI! N/A N/A 
GOLD INDUSTRIAL INSULATION 
GROUP I JOHNS MANIVILLE 
CALBONO R GOLD HIGH TEMP NR N/A N/A 
ADHESIVE INDUSTRIAL 
INSULATION GROUP I JOHNS 
MANVILLE 
PERMATEX I-TEMP RED RTV NR NlA NIA 
3I4-10UNC 316 sa ASTM A-193 8 OL Yes 
3/4-10UNC 316 SS ASTMA-194 8 QL Yes 
31410316 SS 8 QL Yes 
8x 18.4# HRSASTM A-36 1 CM No 

8x 18.4# HRSASTMA-36 1 CM No 

2 x 2 x 1 f4 ANGLE HRS ASTM A-36 2 CM No 

CM No 

1/4 PL HRS ASTM A-36 1 CM No 

112-13UNC GR 8 PL STL 2 CM No 

112-13UNCGR 8 PL STL 2 CM No 

112 NOM 10 GR 8 PL STL 2 CM No 

McMASTER-CARR 1 CM No 

S6x 12.5# HRSASTMA-36 1 QL Yes 

Ref: 24590-WTP-3DP-G04B-00049 
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Activated Carbon Bed Adsorbers 

COMMENTS 

Supplied by others 

Supplied by others 

Supplied by others 

Does not !\.Jnetlon to contain melter offgas. Parts and 
components associated with the crane trolley are extem at 
to the pressure boundary and are not used to support the 
carbon bed adsorber hou.lng. 

Does not !\.Jnction to contain meller offga s. Parts and 
components associated with the crane trolley are external 
to the pressure boundary and are not used to support the 
carbon bed adsorber housing. 
Does not !\.Jnetion to contain melter offgas. Parts and 
component. associated with the erane trolley are extemal 
to the pressure boundary an d are not used to support the 
carbon bed adsorber housinll. 
Does not !\Jnetlon to contsin meller offgss. Part. and 
components aSSOCiated with the erane trolley are external 
to the pressure boundary and are not used to support Ihe 
carbon bed ad.orber housing. 
Does not !\.Jnctlon to contain melter offgas. Parts and 
components associated with the crane trolley are external 
to the pressure boundary and are not used to support the 
carbon bed adsorber housinlJ. 
Does not !\.Jnction to contain meHer offgas. Parts Bnd 
components aSSOCiated with the crane trolley are external 
to the pressure boundary and are not used to support the 
carbon bed ad.orber housing. 
Doe. not !\.Jnelion to contain melter offgas. Parts and 
components associated with the crane trolley are external 
to the pressure boundary and are not used to support the 
carbon bed adsorber housing. 
Does not !\.Jnellon to contain meller offgas. Parts and 
components aSSOCiated with the crane trolley are external 
to the pressure boundary an d are not used to support the 
carbon bed adsorber housing. 
Doe. not !\.Jnelion to contain meller offgas. Parts and 
component. associated with the crane trolley are extemal 
to the pressure boundary and are not used to support the 
carbon bed adsorber housl"ll. 
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Appendix A 
Mandatory AnlIDonium Nitrate Test Requirements for LA W 
Carbon Bed Adsorbers 

1.0 Purpose 

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

2.0 Overview 

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

3.0 Objectives 

1. Test I - Determine formation ofNH4N03 in the proposed LAW activated carbon adsorber media(s) 
configuration if the inlet gas contains NOx and NH3• 

2. Test 2 - Assess the hazards associated with Nl4N03 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-l. 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 
defmed in mechanical data sheets. The appropriate media for each test will be selected and described in 
the Vendor Test Plan. The Test Plan will detail the test conditions and data collection for each test based 
on the media and operating conditions. 
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Testing will be done with a bench scale apparatus using air and water for humidity as 
the bulk gas. 

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

5.1 Test 1 - Determine NILtN03 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 REP A temperature - 50°C (bounding case in exception with mechanical data 

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

sheets) 
• Gas composition: 

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

i. Inlet NH3 concentration - 10 ppm 

ii. Inlet CO concentration - 170 ppm 

iii. Inlet NO concentration - 4000 ppm 

iv. Inlet N02 concentration - 4000 ppm 

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

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

• Residence time from the HEP A 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, N02, NH3 concentrations. 
• Quantity ofNILtN03 - accumulated in the pipeline, HEPAs, and bed media at the 

end of test. 
• 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 determined, re-run Test 1 and Test 2 with the addition of 
offgas pre-heat to 70°C just prior to HEPA filtration. 

5.4 Test 4 - If a substantial (> 140 OF) temperature change is measured in the 
bed, re-run Test 1 with 50% of the NO and N02 concentrations. 
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6.0 Success Criteria 

1. Quantization of 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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AppendixB 
Buyer Third Party Warranty Testing 

1.0 Purpose 

The purpose of the Appendix B Buyer Third Party Warranty Testing is to validate perfonnance 
guarantees related to removal efficiencies and design life for the Activated Carbon Media in simulated 
LAW and HLW off gas. Seller shall use Buyer Third Party Warranty Test results to perfonn calculations 
that verify Activated Carbon Bed Adsorber perfonnance and success criteria are met. 

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, principal components in the resulting off gas will include 
mercury (Hg), water vapor, NOx, organics and halogens. Sulfur-activated carbon (S-AC) has been 
successfully used to remove mercury from offgas. However, it has generally been used with elemental 
mercury and under conditions that are not representative of WTP melter offgas. Concerns related to the 
adsorption behavior of elemental and oxidized forms of mercury, such as mercuric chloride, have been 
raised regarding mercury removal efficiency and breakthrough capacity, which could have a direct impact 
on sizing of the adsorption system and the frequency at which S-AC must be changed. Test apparatus 
will include two adsorbent columns (lead and lag adsorbers), each with guard and primary activated 
carbon media, and discharge filters as described in the mechanical data sheets (Refer to MDSs in Section 
2 of the purchasing documents for specified mercury, HCI, HF and iodine decontamination factors (DFs) 
Iremoval efficiencies and carbon media design life requirements). Note that the HLW MDSs also include 
removal efficiency requirements for S02). 

The WTP project has previously conducted offgas system testing at The Catholic University of America 
Vitreous State Laboratory (VSL). VSL testing demonstrated that an activated carbon media temperature 
rise occurred when water vapor was first introduced to virgin Kombisorb BAT37. The temperature 
increase rapidly progressed (as a reaction front) through the VSL test bed, with media temperatures 
quickly returning to normal as the bed became acclimated to the water content in the offgas. Introduction 
of NOx to the Kombisorb BAT37 resulted in an initial temperature rise followed by a more gradual 
temperature decrease as the media became acclimated to the NOx. Because virgin activated carbon media 
had a much greater sensitivity to the high NOx content in LAW offgas, it was necessary for VSL to 
establish a procedure for ramping feed of NOx to a test bed with virgin media (a process referred to as 
conditioning). Conditioning of the VSL test bed to the introduction of organics was also found to be very 
important, however acetonitrile (to be used in Appendix B testing) did not show much of a temperature 
effect. Nonetheless, the Appendix B Test Plan will include separate conditioning periods for NOx and 
organics. 

VSL testing only evaluated the primary bed material, Kombisorb BAT37. Because it may be possible 
that other important temperature effects may exist within the guard bed material, Iosorbent-50, the Buyer 
Third Party Testing will also address the effects that the simulant off gas stream composition may have on 
the guard bed media temperature. 
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VSL testing identified the need to account for the introduction of NO x and organic into virgin Kombisorb 
BAT37. The Buyer Third Party Test Plan will address conditioning of virgin activated carbon media, 
based on review of the following VSL steps: 

• As NOx and organic ramping is initiated, actions will 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 will be stopped if activated carbon media temperature exceeds 130°C. 
• If at any time the carbon media temperature reaches 140°C, both NOx and organic feed will be 

stopped. 

Buyer Third Party Testing will not start (Phase 2 hold point) until conditioning of the test beds is 
complete and operating conditions have been maintained at steady-state for a minimum of 8-hours as 
determined by lead and lag bed media temperatures being less than an hourly average variation of 1°C 
and lead bed inlet NOx and acetonitrile composition being less than an hourly average variation of 5% of 
the lag bed outlet offgas composition. Once steady-state media temperatures and offgas outlet 
concentrations are satisfied, introduction of mercury challenge gas into the test apparatus will be initiated. 
Conditioning of the Activated Carbon Media for the addition of mercury will be verified (e.g., verify 
monitoring parameters remain within limits for steady state). A minimum period of 24-hours will be used 
to establish that Activated Carbon Media is conditioned for mercury. 

Buyer Third Party Test apparatus will consist of two adsorbent columns (each with guard and primary 
activated carbon media) as described in mechanical data sheets (Refer to MDSs in Section 2 of the 
purchasing documents for mercury/ HClI HF/ Iodine DFs/ removal efficiencies and carbon media design 
life requirements). Note that the HL W MDSs also includes removal efficiency requirements for S02). 

3.0 Objectives 

1. HLW Test 1 - Determine removal efficiency and loading of mercury, hydrogen chloride, hydrogen 
fluoride, sulfur dioxide, and iodine on the guard and primary beds for the lead and lag adsorbers with 
simulated offgas. Confirm compliance with removal efficiency requirements and 12 month design 
life for the lead adsorber for mercury and lead and lag adsorbers for hydrogen chloride, hydrogen 
fluoride, sulfur dioxide and iodine. Confirm that the maximum media operating temperatures in the 
lead and lag adsorbers are below 130°C. Determine compatibility of the guard and primary bed 
media to the specified offgas composition and operating conditions (e.g., resistance of media to 
degradation) . 

2. LAW 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 simulated 
offgas. Confirm compliance with removal efficiency requirements and 24 month design life for lead 
adsorber for mercury and the lead and lag adsorbers for hydrogen chloride, hydrogen fluoride and 
iodine. Confirm that the maximum media operating temperatures in the lead and lag adsorbers are 
below 130°C. Determine compatibility of the guard and primary bed media to the specified offgas 
composition and operating conditions (e.g., resistance of media to degradation). 

4.0 Quality Assurauce 

Buyer Third Party Warranty Testing will be performed in accordance with applicable sections of the 
United States Environmental Protection Agency (US EPA) Test Methods for Evaluating Solid Waste, 
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Physical/Chemical Methods (SW -846) and use National Institute of Standards and Technology (NIST) 
traceable calibration procedures. The Buyer Third Party Warranty Test Plan will include a matrix cross­
referencing the QA requirements to implementing procedures for the work, and justifying elements that 
are not applicable. Seller shall provide a certificate of analysis (COA) for the activated carbon media 
used in the laboratory testing in accordance with AG-l, N509, N510 and associated ASTM test methods. 
Seller shall submit the COA prior to the start of Buyer Third Party Testing. 

5.0 Test Conditions 

Each of the Buyer Third Party Test Conditions 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 B (Refer to MOSs in Section 2 of the purchasing 
documents for specified mercury/ HCI/ HF/ Iodine DFs/ removal efficiencies and carbon media design 
life requirements). Note that the HLW MOSs also includes removal efficiency requirements for S02). 
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 and to reach 
steady state operating conditions. 

Buyer Third Party Testing will be performed in a bench scale apparatus using air and water for humidity 
as the bulk gas. Laboratory bench scale apparatus will be conducted in a minimum 1 Y2-inch diameter 
column using off gas velocities and residence times in accordance with MDSs. 

Buyer Third Party Test apparatus design will incorporate salient features from the WTP adsorber design 
(Refer to Section 2 of the purchasing documents for the drawings and MDSs showing the adsorber 
configuration and thickness of insulation). Because heating within the test apparatus is an important 
success criteria (see Section 6.0), the thermal efficiency for the test apparatus will be comparable to the 
worst-case (e.g., test apparatus design to account for the most insulated location within the beds) thermal 
efficiency associated with the WTP carbon bed adsorbers. 

5.1 HLW Test 1 - Measure removal efficiencies and loading for mercury, hydrogen chloride, 
hydrogen fluoride sulfur dioxide, and iodine through the adsorbent beds using a simulated 
offgas that includes acetonitrile. 

A. Test conditions (Buyer Third Party Test): 
• Activated Carbon Media - Donau Kombisorb BAT37 and Iosorbent-50 (Test 

Materials Supplied by Seller) 
• Residence time - to match mechanical data sheet 
• Superficial gas velocity - to match mechanical data sheet 
• Inlet temperature - 110°C ± OSC (maximum case) 
• Mercury concentration - 52,600 Jlg/dscm ± lOO Jlg/dscm (maximum case) 

i. Elemental mercury 85wt% ± 1 wt% Hgo 
ii. Oxidized mercury l5wt% ± 1 wt% Hg+2 (HgCh) 

• Relative humidity - 10.7% 
• Gas composition (actual composition): 

a. Bulk gas - Air and Water (15.5 Volume% ± 0.5 Volume%) vapor 
(maximum case) 

b. Concentration of organic: 
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i. acetonitrile - 4.0 ppm ± 0.1 ppm (lO-times bounding case for 
significance) 

c. Other components 

i. CO2 - 0.40 Volume% ± 0.05 Volume% (maximum case) 
ii. CO - 5.2 ppm± 0.2 ppm (maximum case) 
iii. NO - 480 ppm ± 10 ppm (bounding case) 
iv. N02 - 380 ppm± 10 ppm (bounding case) 
v. HF -1.7 ppm± 0.2 ppm (maximum case) 
vi. HCl- 1.6 ppm ± 0.2 ppm (maximum case) 
vii. Iodine - 1.0 ppm ± 0.2 ppm (25-times the maximum case for 

measurement) 
viii. S02 - 0.9 ppm ± 0.2 ppm (maximum case) 
ix. HN02-7ppm± 1 ppm (maximum case) HN03 -4 ppm± 0.5 ppm 

(maximum case) (Note that NOx and water react to form HN02 and 
HN03 -separate addition of these acids is not required) 

B. Test Phases (Buyer Third Party Test): 
• Phase 1: Initial period (24-7 operation) to condition the virgin Activated Carbon 

Media with the test gases and to reach steady-state operations. 

• Phase 2: Media Performance Testing, 100 hours (24-7 operation) or until 
breakthrough of mercury. 

C. Buyer Third Party Testing will obtain the following data: 
• Analysis of activated carbon media for each sample submitted for Buyer Third 

Party Testing according to parameters and methods identified in Seller's COA. 
• Measure Total Hydrocarbons at the inlet and outlet ofthe lead and lag adsorbers 
• Measure inlet and outlet off gas composition (CO, CO2, S02, NO, N02, HN03, 

HNOz, HCI, HF and iodine) for the lead and lag adsorbers. 
• Measure inlet and outlet mercury concentrations for the lead and lag adsorbers. 
• Measure mercury profile in the lead and lag adsorbers (guard and primary beds) at 

end of test. 
• Measure chloride profile in the lead and lag adsorber media. 
• Measure fluoride profile in the lead and lag adsorber media. 
• Measure iodine profile in the lead and lag adsorber media. 
• Measure sulfur dioxide profile in the lead and lag adsorber media. 
• Measure organic profile of the lead and lag adsorber media. 
• 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 bed temperature was reached. 

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

• Time at which breakthrough occurs (if realized) for any adsorbed constituents for 
the lead and lag adsorbers. Breakthrough is defmed as the concentration at which 
the time average emission reaches 100% of the specified removal efficiency. For 
example, breakthrough for mercury would be 52.6 J,lg/dscm using the DF of 1000 
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and maximum mercury loading of 52,600 ).1g/dscm shown in the mechanical data 
sheets. 

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

• Measure pressure drop of the guard bed and primary bed for both the lead and lag 
adsorbers. 

• Analyze the guard and primary beds to determine if hydrated reaction products are 
formed and the extent of formation. 

• Measure particulate downstream of the lead and lag adsorbers and collected on the 
discharge filter. 

• Measure pressure drop of the lead and lag discharge filters. 

D. Seller shall perform the following calculations: 
• Removal efficiency and loading for mercury, hydrogen chloride, hydrogen fluoride 

sulfur dioxide and iodine the lead and lag adsorbers. 
• Estimated time for breakthrough of mercury, hydrogen chloride, hydrogen fluoride 

sulfur dioxide and iodine the lead and lag test adsorbers and for the WTP lead and 
lag adsorbers. 

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

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

• Determine compatibility of media to offgas composition and operating conditions. 

E. Seller shall demonstrate the Activated Carbon Media meets the following performance: 
• Activated carbon media meets the COA acceptance limits. 
• MercuryDF ~1000. 
• Hydrogen fluoride and hydrogen chloride removal efficiency ~90%. 
• Sulfur Dioxide removal efficiency ~90%. 
• Iodine removal efficiency ~90%. 
• Carbon media temperature maintained below maximum operating temperature 

(130°C). 
• Guard bed design life - 12 months (combined lead and lag adsorbers). 
• Primary bed design life - 12 months (lead adsorber). 
• Primary and guard bed media compatible with offgas composition and operating 

conditions. 

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

A. Test conditions (Buyer Third Party Test): 
• Activated Carbon Media - Donau Kombisorb BAT37 and Iosorbent-50 (Test 

Materials Supplied by Seller) 
• Residence time - to match mechanical data sheet 
• Superficial gas velocity - to match mechanical data sheet 
• Inlet temperature -72 °C± 0.5 °C (maximum case) 
• Mercury concentration - 24,000 ).1g/dscm ± 100 ).1g/dscm (maximum case) 

1. Elemental mercury 8S Weight% ± I Weight% HgO 
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ii. Oxidized mercury 15 Weight% ± 1 Weight% Hg+2 (HgCh) 
• Relative humidity - 25.4% 
• Gas composition (actual composition): 

a. Bulk gas - Air and Water (11.5 Volume% ± 0.5 Volume%) vapor 
(maximum case) 

b. Concentration of organic: 
i. acetonitrile - 50 ppm ± 1.5 ppm 

c. Hydrogen chloride (HCl) - 18 ppm ± 0.5 ppm (maximum case) 
d. Hydrogen fluoride (HF) - I ppm ± 0.2 ppm (maximum case) 
e. Iodine (12) - 1.0 ppm ± 0.1 ppm (lO-times the maximum case for 

measurement) 
f. Other components: 

i. CO2 - 1.2 Volume% ± 0.5 Volume% (maximum case) 
ii. CO - 350 ppm ± 10 ppm (maximum case) 
111. NO - 3800 ppm ± 50 ppm (bounding case) 
iv. N02 - 5600 ppm ± 50 ppm (bounding case) 
v. S02 - 4.6 ppm ± 0.2 ppm (maximum case) 
vi. HN02 - 30 ppm ± 2 ppm (maximum case) HN03 - 20 ppm ± 2 ppm 

(maximum case) (Note that NOx and water react to form HN02 and 
HN03 -separate addition ofthese acids is not required) 

B. Test Phases (Buyer Third Party Test): 
• Phase 1: Initial period (24-7 operation) to condition the virgin Activated Carbon 

Media with the test gases and to reach steady-state operations. 
• Phase 2: Media Performance Testing, 100 hours (24-7 operation) or until 

breakthrough of mercury. 

C. Buyer Third Party Testing will obtain the following data: 
• Analysis of activated carbon media for each sample submitted for Buyer Third 

Party Testing according to parameters and methods identified in Seller's COA. 
• Measure Total Hydrocarbons at the inlet and outlet of the lead and lag adsorbers 
• Measure inlet and outlet off gas component concentrations (CO, CO2, NO, N02, 

HN03, HN02, S02, HCI, HF and iodine) for the lead and lag adsorbers. 
• Measure inlet and outlet mercury concentrations for the lead and lag adsorbers. 
• Measure mercury profile in the lead and lag adsorbers (guard and primary beds) at 

end of test. 
• Measure chloride profile in the lead and lag adsorber media. 
• Measure fluoride profile in the lead and lag adsorber media. 
• Measure iodine profile in the lead and lag adsorber media. 
• Measure organic profile of the lead and lag adsorber media. 
• Measure inlet and outlet offgas 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 locations where maximum bed temperature was reached. 

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

• Time at which breakthrough occurs (if realized) for any adsorbed constituents for 
the lead and lag adsorbers. Breakthrough is defined as the concentration at which 
the average emission reaches 100% ofthe specified removal efficiency. For 
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example, breakthrough for mercury would be 53.3 Ilg/dscm using the DF of 450 
and maximum mercury loading of 24,000 Ilg/dscm shown in the mechanical data 
sheets. 

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

• Measure pressure drop of the guard bed and primary bed for both the lead and lag 
adsorbers. 

• Analyze the guard and primary beds to determine if hydrated reaction products are 
formed and the extent of formation. 

• Measure particulate downstream of the lead and lag adsorbers and collected on the 
discharge filter. 

• Measure pressure drop of the lead and lag discharge filters. 

D. Seller shall perform the following calculations: 
• Removal efficiency and loading for mercury, hydrogen chloride, hydrogen fluoride 

and iodine in the lead and lag adsorbers. 
• Estimated time for breakthrough of mercury, hydrogen chloride, hydrogen fluoride 

and iodine in the lead and lag test adsorbers and for the WTP lead and lag 
adsorbers. 

• Correlation oflead and lag adsorber guard and primary bed temperatures and 
off gas constituents. 

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

• Determine compatibility of media to offgas composition and operating conditions. 

E. Seller shall demonstrate the Activated Carbon Media meets the following performance: 
• Activated carbon media meets the COA acceptance limits. 
• Mercury DF ;::450. 
• Hydrogen chloride removal efficiency ;::97%. 
• Hydrogen fluoride removal efficiency ;::97%. 
• Iodine removal efficiency ;::99%. 
• Carbon media temperature maintained below maximum operating temperature 

(l30°C). 
• Primary bed design life - 24 months (lead adsorber). 
• Guard bed design life - 24 months (combined lead and lag adsorbers). 
• Primary and guard bed media compatible with offgas composition and operating 

conditions. 

6.0 Success Criteria (by Seller): 

1. Seller shall verify activated carbon media meets COA acceptance limits. 
2. Seller shall verify that specified DFsl removal efficiencies for required offgas constituents are 

achieved. 
3. Seller shall verify load profiles for required offgas constituents and verification ofWTP bed 

life. 
4. Seller shall verify carbon media conditioning procedure is sufficient to maintain carbon 

media temperature below its maximum steady state operating limit of l30DC. 
5. Seller shall verify the primary and guard bed media is compatible with off gas composition 

and operating conditions. 

24S90-G04B-F00019 Rev 3 (6/29/2004) 
Page B-viii 

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



Appendix C 

Buyer Third Party Permit Testing 

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

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



AppendixC 
Buyer Third Party Permit Testing 

1.0 Purpose 

The purpose of the Appendix C Buyer Third Party Permit Testing is to determine removal efficiencies 
and design life for the Activated Carbon Media with the addition of allyl alcohol and naphthalene to 
simulated HL W and LAW melter offgas. The purpose of the testing also includes determination of 
removal efficiency and loading of spiked organics for WTP offgas permit testing. Seller shall use Buyer 
Third Party Permit Test results to perform calculations that establish Activated Carbon Bed Adsorber 
performance and verify success criteria are met. 

2.0 Overview 

Permit requirements for the WTP melter offgas systems specify compliance with Maximum Achievable 
Control Technology (MACT) incinerator standards for control of mercury emissions and organic 
destruction and removal efficiency (DRE). The WTP project has conducted melter and offgas system 
tests at VSL to determine if the systems, as designed, will meet the MACT DRE requirements. 
However, mercury was not included in the VSL testing and the VSL test bed did not include the guard 
bed material. VSL testing also showed large temperature exotherms exist, resulting from NOx and 
presence of the MACT organics (allyl alcohol and naphthalene) in the offgas. Although iodine is not a 
MACT requirement, the Buyer Third Party Permit Testing includes demonstration whether DFs/ removal 
efficiencies and loadings are impacted by addition of the MACT organics. 

VSL testing only evaluated the primary bed material, Kombisorb BAT37. Because it may be possible 
that other important temperature effects may exist within the guard bed, Iosorbent-50, the Buyer Third 
Party Testing will also address the effects the simulant off gas stream composition may have on guard bed 
media temperature. 

VSL testing identified the need to condition virgin Kombisorb BAT37 to water, NOx, and organics. The 
Buyer Third Party Test Plan will address conditioning of virgin activated carbon media, based on review 
of the following VSL steps: 

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

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

• Organic feed will be stopped,if activated carbon media temperature exceeds 130°C. 
• If at any time the carbon media temperature reaches 140°C, both NOx and organic feed will be 

stopped. 

Buyer Third Party Testing will not start (Phase 2 hold point) until conditioning of the test beds is 
complete and operating conditions have been maintained at steady-state for a minimum of 8-hours as 
determined by lead and lag bed media temperatures being less than an hourly average variation of 1°C 
and lead bed inlet NOx and organic composition being less than an hourly average variation of 5% of the 
lag bed outlet offgas composition. Once steady-state media temperatures and offgas outlet concentrations 
are satisfied, introduction of mercury to the test apparatus will be initiated. Conditioning of the 
Activated Carbon Media for the addition of mercury will be verified (e.g., verify monitoring parameters 
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remain within limits for steady state). A minimum period of 24-hours will be used to establish that 
Activated Carbon Media is conditioned for mercury. 

Buyer Third Party Test apparatus will consisfof two adsorbent columns (each with guard and primary 
activated carbon media) as described in mechanical data sheets (Refer to MDSs in Section 2 of the 
purchasing documents for specified mercury/ HClI HF/ Iodine DFs/ removal efficiencies and carbon 
media design life requirements. Note that the HL W MDSs also includes removal efficiency requirements 
for S02). 

3.0 Objectives 

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

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

4.0 Quality Assurance 

Buyer Third Party Pennit Testing will be perfonned in accordance with applicable sections of the United 
States Environmental Protection Agency (US EPA) Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods (SW -846) and use National Institute of Standards and Technology (NIST) 
traceable calibration procedures. The Buyer Third Party Pennit Test Plan will include a matrix cross­
referencing the QA requirements to implementing procedures for the work, and justifying elements that 
are not applicable. Seller shall provide a COA for the activated carpon media used in the laboratory 
testing in accordance with AG-l, N509, N510 and associated ASTM test methods. Seller shall submit the 
COA prior to start of Buyer Third Party Testing. 

5.0 Test Conditions 

Each of the Buyer Third Party Test Conditions 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 (Refer to MDSs in Section 2 of the purchasing 
documents for specified mercury/ HCI/ HF/ Iodine DFs/ removal efficiencies and carbon media design 
life requirements. Note that the HL W MDSs also includes removal efficiency requirements for S02)' 
Test media will be consistent with that proposed for the WTP carbon bed adsorbers. The Buyer Third 
Party 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. 
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Buyer Third Party Testing will be perfonned in a bench scale apparatus using air and water for humidity 
as the bulk gas. Laboratory bench scale apparatus will be conducted in a minimum 1 Yz-inch diameter 
column using offgas velocities and residence times in accordance with MDSs. 

Buyer Third Party Test apparatus design will be designed to incorporate salient features from the WTP 
adsorber design (Refer to Section 2 of the purchasing documents for the drawings and MDSs showing the 
adsorber configuration and thickness of insulation). Because heating within the Buyer test apparatus is an 
important success criteria (see Section 6.0), thennal efficiency for the test apparatus will be comparable to 
the worst-case (e.g., test apparatus design to account for the most insulated location within the beds) 
thennal efficiency for the WTP carbon bed adsorber. 

5.1 HL W Test 1 - Measure removal efficiencies and loading for mercury, hydrogen chloride, 
sulfur dioxide, iodine, allyl alcohol and naphthalene using a simulated off gas. 

A. Test conditions (Buyer Third Party Test): 
• Activated Carbon Media - Donau Kombisorb BAT37 and Iosorbent-50 (Test 

Materials Supplied by Seller) 
• Residence time - to match mechanical data sheet 
• Superficial gas velocity - to match mechanical data sheet 
• Inlet temperature - 110°C ± OSC (maximum case) 
• Mercury concentration - 52,600 flg/dscm ± 50 flg/dscm (maximum case) 

i. Elemental mercury 85wt,O/o ± 1 wt,O/o Hgo 
ii. Oxidized mercury 15wt% ± 1 wf.O/o Hg+2 (HgClz) 

• Relative humidity-l0.7% 
• Gas composition: 

a. Bulk gas - Air and Water (15.5 Volume% ± 0.5 Volume%) vapor 
(bounding case) 

b. Concentrations of organics: 
i. Allyl alcohol- 1400 ppm ± 20 ppm (dry). Increases to be made in 4 

steps (25%,50%,75% & 100%). 
11. Naphthalene - 35 ppm ± 1 ppm (dry) 

c. Other components (actual composition): 

i. CO2 - 0.91 Volume% ± 0.1 Volume% (bounding case) 
ii. CO - 50 ppm ± 1 ppm (bounding case) 
iii. NO - 580 ppm± 10 ppm (bounding case) 
iv. N02 - 440 ppm ± 10 ppm (bounding case) 
v. HCl- 10 ppm ± 0.2 ppm (represents the total ofHCI plus HF for the 

bounding case) 

VI. S02 - 2.4 ppm ± 0.2 ppm (bounding case) 

vii. Iodine (I2) - 1.0 ppm ± 0.1 ppm (25-times the bounding case for 
measurement) 

viii. HN02 - 10 ppm ± 1 ppm (bounding case) HN03 - 5 ppm ± 0.5 ppm 
(bounding case) (Note that NOx and water react to form HN02 and 
HN03 -separate addition of these acids is not required) 

B. Test Phases (Buyer Third Party Test): 
• Phase 1: Initial period (24-7 operation) to condition the virgin Activated Carbon 

Media with the test gases and to reach steady-state operations. 
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• Phase 2: Media Performance Testing, 100 hours (24-7 operation) or until 
breakthrough of mercury. 

C. Buyer Third Party Testing will obtain the following data: 
• Analysis of activated carbon media for each sample submitted for Buyer Third 

Party Testing according to parameters and methods identified in Seller's COA. 
• Measure Total Hydrocarbons at the inlet and outlet ofthe lead and lag adsorbers 
• Measure inlet and outlet offgas composition (CO, CO2, NO, N02, HN03, HN02, 

802, HCI and iodine) for the lead and lag adsorbers. 
• Measure inlet and outlet mercury concentrations for the lead and lag adsorbers. 
• Measure mercury profile in the lead and lag adsorbers (guard and primary beds) at 

end of test. 
• Measure chloride profile in the lead and lag adsorber media. 
• Measure iodine profile in the lead and lag adsorber media. 
• Measure 802 profile in the lead and lag adsorber media. 
• Measure allyl alcohol and naphthalene profile in the lead and lag adsorber media. 
• Measure allyl alcohol and naphthalene off gas concentrations at the outlet of the 

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

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

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

• Time at which breakthrough occurs (if realized) for any adsorbed constituents for 
the lead and lag adsorbers. Breakthrough is defined as the concentration at which 
the time average emission reaches 100% of the specified removal efficiency. For 
example, breakthrough for mercury would be 52.6 ).lg/dscm using the DF of 1000 
and maximum mercury loading of 52,600 ).lg/dscm shown in the mechanical data 
sheets. 

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

• Measure pressure drop of the guard bed and primary bed for both the lead and lag 
adsorbers. 

• Analyze the guard and primary beds to determine if hydrated reaction products are 
formed and the extent of formation. 

• Measure particulate downstream of the lead and lag adsorbers and the discharge 
filter. 

• Measure pressure drop of the lead and lag discharge filters. 

D. Seller shall perform the following calculations: 
• Removal efficiency and loading for mercury, sulfur dioxide, hydrogen chloride and 

iodine in the lead and lag adsorbers. 
• Estimated time for breakthrough of mercury, sulfur dioxide, hydrogen chloride and 

iodine in the lead and lag test adsorbers and for the WTP lead and lag adsorbers. 
• Allyl alcohol and naphthalene removal efficiency and loading for the lead and lag 

adsorbers. 
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• Estimated time for breakthrough of allyl alcohol and naphthalene for the lead and 
lag adsorbers. 

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

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

• Determine compatibility of media to off gas composition and operating conditions. 

E. Seller shall demonstrate the Activated Carbon Media meets the following performance: 
• Activated carbon media meets the COA acceptance limits. 
• Mercury DF ~ 1,000 
• HCI removal efficiency ~ 90%. 
• Iodine removal efficiency ~ 90%. 
• S02 removal efficiency ~ 90%. 
• Carbon media temperature maintained below maximum allowable operating 

temperature for the media (130°C) 
• Primary and guard bed media compatible with offgas composition and operating 

conditions. 

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

A. Test (Buyer Third Party Test): 
• Activated Carbon Media - Donau Kombisorb BAT37 and Iosorbent-50 (Test 

Materials Supplied by Seller) 
• Residence time - to match mechanical data sheet 
• Superficial gas velocity - to match mechanical data sheet 
• Inlet temperature - noc ± 0.5°C (maximum case) 
• Mercury concentration - 24,000 ).lg/dscm ± 50 ).lg/dscm (maximum case) 

i. Elemental mercury 85 Weighfllo ± 1 Weighfllo Hgo 
ii. Oxidized mercury 15 Weight% ± 1 Weight% Hg+2 (HgCh) 

• Relative humidity - 25.4% 
• Gas composition: 

a. Bulk gas - Air and Water (11.5 Volume% ± 0.5 V olume%) vapor 
(bounding case) 

b. Concentrations of organics: 
i. Allyl alcohol- 80 ppm ± 3 ppm (dry). Increases to be made in 4 

steps (25%, 50%, 75% & 100%) 
ii. Naphthalene - 35 ppm ± 1 ppm (dry) 

c. Other components (actual composition): 
i. CO2 - 2 Volume% ± 0.5 Volume% (bounding case) 
ii. CO - 610 ppm ± 10 ppm (bounding case) 
iii. NO - 4900 ppm ± 50 ppm (bounding case) 
iv. N02 - 7300 ppm ± 50 ppm (bounding case) 
v. HCI - 50 ppm ± 1.5 ppm (represents the total of HCI plus HF for the 

bounding case) 
vi. S02 - 5.0 ppm ± 0.1 ppm (bounding case) 
vii. Iodine (Iz) - 1.0 ppm ± 0.1 ppm (10-times the bounding case for 

measurement) 
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viii. HNOz - 40 ppm ± 2 ppm (bounding case) HN03 - 30 ppm ± 2 ppm 
(bounding case) (Note that NOx and water react to form HN02 and 
HN03 -separate addition of these acids is not required) 

B. Test Phases (Buyer Third Party Test): 
• Phase 1: Initial period (24-7 operation) to condition the virgin Activated Carbon 

Media with the test gases and to reach steady-state operations. 
• Phase 2: Media Performance Testing, 100 hours (24-7 operation) or until 

breakthrough of mercury. 

C. Buyer Third Party Testing will obtain the following data: 
• Analysis of activated carbon media for each sample submitted for Buyer Third 

Party Testing according to parameters and methods identified in Seller's COA. 
• Measure Total Hydrocarbons at the inlet and outlet of the lead and lag adsorbers 
• Measure inlet and outlet off gas component concentrations (CO, COz, NO, NOz, 

HN03, HN02, S02, HCI and iodine) for 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 chloride profile of the lead and lag adsorber media. 
• Measure iodine profile of the lead and lag adsorber media. 
• Measure allyl alcohol and naphthalene profile in the lead and lag adsorber media. 
• Measure allyl alcohol and naphthalene offgas concentrations at the outlet of the 

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

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

• 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 any adsorbed constituents for 
the lead and lag adsorbers. Breakthrough is defined as the concentration at which 
the average emission reaches 100% of the specified removal efficiency. For 
example, breakthrough for mercury would be 53.3 f.Lg/dscm using the DF of 450 
and maximum mercury loading of24,000 Ilgldscm shown in the mechanical data 
sheets. 

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

• Measure pressure drop of the guard bed and primary bed for both the lead and lag 
adsorbers. 

• Analyze the guard and primary beds to determine if hydrated reaction products are 
formed and the extent of formation. 

• Measure particulate downstream of the lead and lag adsorbers and collection on the 
discharge filter. 

• Measure pressure drop of the lead and lag discharge filters. 

D. Seller shall perform the following calculations: 
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• Removal efficiency and loading for mercury, hydrogen chloride and iodine in the 
lead and lag adsorbers. 

• Estimated time for breakthrough of mercury, hydrogen chloride and iodine in the 
lead and lag test adsorbers and for the WTP lead and la~ adsorbers. 

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

• Estimated time for breakthrough of allyl alcohol and naphthalene for the lead and 
lag adsorbers. 

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

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

• Determine compatibility of media to offgas composition and operating conditions. 

E. Seller shall demonstrate the Activated Carbon Media meets the following performance: 
• Activated carbon media meets the COA acceptance limits. 
• Mercury DF 2: 450 
• HCI removal efficiency. > 97% 
• Iodine removal efficiency > 99% 
• Carbon media temperature maintained below maximum allowable operating 

temperature for the media (130°C) 
• Primary and guard bed media compatible with offgas composition and operating 

conditions. 

6.0 Success Criteria (by Seller): 

1. Seller shall verify activated carbon media meets COA acceptance limits. 
2. Seller shall verify DFsl removal efficiencies for offgas constituents. 
3. Seller shall verify load profiles for required offgas constituents and determination of WTP 

bed life. 
4. Seller shall verify carbon media conditioning procedure is sufficient to maintain carbon 

media temperature below its maximum steady state operating limit of 130°C. 
5. Seller shall verify the primary and guard bed media is compatible with offgas composition 

and operating conditions. 

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 Buyer Third Party Testing will continue at the 
reduced allyl alcohol rate that is required to satisfy the success criteria. 
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AppendixD 
WTP Specific Tailoring of ASME AG-1-1997 

River Protection Project - Waste Treatment Plant 
Safety Requirements Doeument Volume II 
24590-WTP-SRD-ESH.OI-00I-02, Rev 5a 

Appendix C: Implementing Standards 

35.0 ASME AG-l, Code on Nuclear Air and Gas Treatment 

Revision: 1997 (R20oo) 
Sponsoring Organization: The American Society of Mechanical Engineers 

WTP Specific Tailoring 

The following tailoring of ASME AG-l is required for use by the RPP-WIP project as an implementing 
standard for the use ofImportant-to-Safety (ITS) radial HEP A filter systems and the use of ITS axial flow 
HEP A filters as inbleed units in the Laboratory C5V Exhaust System Where not specifically identified 
herein, the remainder of the code requirements are invoked. 

Section FK is added as an addendum to ASME AG-I-I997 with the ASME AG-!a-2000 Addenda AG-! 
edition invoked on the projec~ 

In addition to the above tailoring for HEP A filter systems, ASME AGo I is tailored to add 
ISO 1940-1:2003, Mechanical Vibration - Balance Quality Requirements For Rotors in A Constant 
(Rigid) State - Part I: Specification And Verification Of Balance Tolerances, for balancing multi-stage 
blowers. 

Page 228.9; Article HA-2000 Reference Documents 

Revise Article HA-20oo as follows: 

Change the code edition of ASME N509 as applied as a referenced (daughter) standard to AGol from 
1989, reaffirmed December 6, 1996 to 2002. 

Justification: The version of the ASME N509 Standard currently referenced as a daughter byAG-l was 
issued in 1989 and Reaffumed in 1996. At the time the N509-l989 (RI996) code was selected to be a 
daughter of AG-l, the ASME AG-l code did not include requirements for HEPA filter housings. These 
requirements were later added in the 2000 Addenda to the AG-I code. The ASME NS09-2002 edition 
does not provide component requirements for HEP A filter housings and HEP A filters but instead refers 
the user to AG-l for this infonnation. Therefore, by making this change it will reduce potential 
redundancies and conflicts. 

Page 228.16; Subsubarticle HA-4420 Access Doors and Panels 

Revise Subsubarticle HA-4420 as follows for remote change housings: 

4/QQOO8 7;.45 AM 
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River Protection Project· Waste Treatment Plant 
Safety Requirements Document Volume II 
24S90·WTP·SRD·ESH-Ol·OOl·02, Rev Sa 

Appendix C: Implementing Standards 

Not applicable. The requirements oflhis article are not applicable to Remote Change Radial HEPA Filter 
Housings; the access doors and panels shall satisfY HA-4500, Pressure Boundary Leakage, and HA-5300, 
Pressure Boundary Leakage Testing. 

Justification: Remote housings are not designed to "incorporate a means for adjusting compression 
forces, gasket compression ... " There are not hinges or latches in the design and they are not designed for 
manual operation. Therefore, the requirements described in lhis code article are not applicable. 

The remote housing design requires remote access, using a grapple to manipulate doors in a cave 
environment that may become subject to contamination and high radiation fields. The design 
incorporates low maintenance features not subject to failure (i.e., vertical housings and heavy doors). The 
housing doors seal by virtue of their weight alone. Door guides are included. A bar placed across the 
tops of the doors (and pinned in position) is used to ensure the doors remain in place during seismic 
events. 

Page 228.18; Paragraph HA-4443 Clamping Mechanism 

Revise Paragraph HA-4443 as follows for remote change and safe change radial HEP A housings: 

Replace the text with: The requirements of this article are not applicable to Safe Change and Remote 
Change Radial HEP A Filter Housings. For Safe Change and Remote Change Radial HEPA filter 
housings, the design shall ensure that the housing knife-edge is embedded into the pliable filter sealant 
and will provide a seal for the complete perimeter of each fIlter. 

Justification~ The remote change housings are not side access housings and are not designed for manual 
operation. There are no clamping mechanisms or filter indexing mechanisms. The weight of the remote 
filter and differential pressure across the filter is relied upon to ensure that the knife-edge is embedded 
into the fluid seal. 

The safe change housings are front access and are not walk-in style. The filter is not accessed from its 
side. Therefore, filter retrieval features and fllter indexing mechanisms do not apply. A clamping 
mechanism that is capable of moving the filter (e.g., for side access housings) is not required. The safe 
change housings are designed to allow a person to insert and remove each filter. 

Subarticle FK·4100 General Design 

Revise second paragraph of Subarticle FK-41 00 as follows for remote change and safe change radial 
HEPA filter designs: 

Replace the text with: For Remote Change and Safe Change Radial HEPA Filters,the total media area 
provided within the filter pack shall be such that maximwn media velocity is 6.5 ftlmin (2.0 mlmin) at the 
rated flow. 

4J9QQOB 7:45 AM 
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River Protection Project. Waste Treatment Plant 
Safety Requirements Document Volume II 
24590·WTP·SRD·ESH·Ol-00l·02 • Rev Sa 

Appendix C: Implementing Standards 

Justifleation: The RPP-WTP radial filter design is based upon a UK Atomic Energy Standard 
Specification AESS 30/95100. This Standard contains an equivalent requirement to that found in AG-I. 
It states: "The effective area of filter medium used for each insert sball be not less than 3.0 sq m for every 
100 lis rated airflow." The Project proposes to meet this criterion. Converting these metric units for a 
UK 950 lis (-2,000 cfm) rated filter equates to approximately 6.5 ftfmin media velocity or a minimmn of 
308 sq. ft of media. 

The DOE Nuclear Air Cleaning Handbook (Reference DOE-HDBK-1169-2003 Chapter 2.3.7 and 
Figure 2.8(a» illustrates the importance and intent behind this code requirement. AG-l Subsubarticle 
FK-I130 states that a HEP A filter shall have "a minimum efficiency 0/99.97% (that Is, a maximum 
particle penetration 0/0.03%)/or 0.3 micrometer diameter test aerosol particles. " This defines the 
minimum performance of a HEP A type filter. The curves depicted in Figure 2.8(a) of the Handbook 
show that at 10.5 ftImin air velocity, the 0.30-micron particle size can be expected to penetrate a HEPA 
filter such that the AG-l FK-I130 performance requirement would not be met. 

Numerous aerosol penetration tests have been performed on the proposed fiher design both inside 
prototype housings and on individual prototype radial filters designed with a media area of236 sq. ft., or 
approximately 8.5 ftlmin media velocity. Eacbtest demonstrated that a filter design with media velocities 
of this magnitude would meet the qualification performance requirements as stated in AG-I (e.g., 99.97% 
efficiency or better for penetration of 0.3-micron particles). 

The proposed RPP-WTP design uses a filter with approximately 325 sq. ft. of effective media area, or a 
media velocity of approximately 6.1 ftimin. This represents a small improvement on the UK. design and 
therefore continues to meet the UK. Standard requirement. . 

Further addition of filter media to meet the more restrictive AG-I Section FK requirement would possibly 
result in other undesirable design and performance characteristics (e.g., increased DP, reduced pleat 
spacing). The filter geometry is also limited by many other design restrictions including: available 
building space, personnel filter handling limitations, and waste disposal package limitations. 

Table FK-4000·1 

Revise Table FK-4000-1 rating infonnation for the 2,000 acfin filter as follows for remote change and 
safe change HEP A radial fIlter designs: 

TABLE FK-4000·1 (TAIWRED) 
TYPE 1 RADIAL FLOW HEPA FILTER - NOMINAL RATINGS 

Maximum Rated Air Flow Maximum Resistance 

(aefm) (m%r) IncbesWC Pa 

40 68 1.3 325 
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Maximum Rated Air Flow Maximum Resistance 

(actin) (m31Jrr) InchesWC Pa 

100 170 1.3 325 

250 425 1.3 325 

500 850 1.3 325 

1000 1700 1.3 325 

1500 2550 1.3 325 

2000 3400 1.6 400 

Justifil:ation: A new filter design is being developed with the intent of qualifYing it in accordance with 
the AG-I code. The RPP-WTP radial flow HEP A filter design originated from UK Atomic Energy 
Standard Specification AESS 30195100. The radial flow HEPA filters will be designed for a maximum 
initial pressure drop of approximately 1.55 inches WC at a rated flow of2,OOO cfm. This is just slightly 
greater than (- delta of 0.15 inches WC) the acceptance criterion stated in UK Atomic Energy Standard 
Specification AESS 30/95100. This increase in observed pressure drop is primarily due to small design 
differences between the UK design and the design proposed for use in the RPP-WTP. These differences 
include increases in filter pack depth, increases in fuceguard to media pack gaps (used to enhance 
protection of the media), and space to acconunodate the filters gel seal channeL The UK filter pack depth 
is approximately 68nun or -2.7 inches. The RPP-WfP filters are available in I-inch increment pack 
depths with a 3-inch pack depth proposed for use on the RPP-WTP. The slightly deeper RPP-WTP media 
pack design will increase the filter media area and increase the removal efficiency for small particles. 
The benefits gained in the RPP-WTP radial filter design are viewed to outweigh the negligible increase in 
airflow resistance (- 3 to 5% of typical filter loading at change-out of filter element). 

Paragraph FK-6211 Flatness and Squareness 

Revise Paragraph FK-62 I 1 (a) as follows for remote change and safe change radial HEP A filter designs: 

Type 1 filter flange and end cap tolerances shall meet the following criteria: parallel within Ys in., flat 
within 1;;6 in. 

Justification: TAILORING OF PARALLELISM TOLERANCE: The tailoring presented above changes 
the code requirement for flange to end cap parallelism from 1116 in. to 118 in. For the Remote Change 
Filter, the inlet flange, which includes the gel channel with a nominal width of3/4 in., creates the seal and 
supports the filter inside the housing. The outlet end cap is fully suspended inside the housing by the 
opposite inlet flange (i.e., outlet end cap does not touch the housing and is not used to form the seal). 
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Parallelism to within 118 in. will ensure that an adequate housing-to-filter seal is created. For the Safe 
Change Filler, as with the remote filter, the seal is fanned by insertion of a housing knife-edge into a filter 
gel :filled channel with a nominal width of 3/4 in. The gel channel is located on the filter inlet flange. 
Parallelism to within 118 in. will ensure an adequate housing-to-fllter seal is created. 

, TAILORING OF SQUARENESS TOLERANCE: The "squareness" tolerance from FK-6211 is being 
addressed with a tolerance for circular runout as stated in tailoring for FK-6212. Circular runout controls 
the cumulative variations that may be present in the positional relationship between the inlet flange and 
outlet end cap. Inspection for circular fUllout is equivalent to and meets the code requirement to maintain 
the squareness characteristic while taking into accOlmt the entire length of the filter. Maintaining radial 
filter circular runout to within the 3/32" tolerance will ensure the filler forms an adequate seal within the 
filler housing. 

Paragraph FK..(j212 Overall Dimensions 

Replace Paragraph FK-6212 as follows (or the remote change and safe cbange radial HEPA filter 
design: Type 1 filter length shall be (+0 1-18 in.), circular runoutoffilter flange with respect to the filter 
end cap shall be within 3/32 in., all other dimensions ±':t;6 in. 

Jnstification: "Seal ring" and "seal face" are terms specific to Section FK radial filters with gaskets and 
therefore dimensions and tolerances associated with these terms are not applicable to the Type 1 gelgeal 
radial filters to be used at the RPP-WTP. 

TAILORING OF CONCENTRICITY: Concentricity is the condition in which the axes of all cross­
sectional elements of a surface of revolution are common to the axis of a datum feature. Concentricity is 
being replaced with a tolerance for circular runout asa more practical method to verify roundness. 
RlDlout refers to the result of rotating a part about its central axis while measuring with a dial indicator its 
surface deviation from perfect roundness. With circular runout, the dial indicator is not moved along the 
direction of the axis of the part (as with "total runout"). Circular runout is therefore applied 
independently at each single circular element along the length of the part as the part is rotated through 360 
degrees. The tolerance for circular runout provided in the tailored text controls the cumulative variations 
that may be present in the positional relationship between the inlet flange and outlet end cap. 
The 3/32 in. tolerance provided for circular runout will ensure the filter forms an adequate seal within the 
filter housing. 

TAILORING OF GENERAL DESIGN TOLERANCE OF +1- 1116 IN.: REPLACE: "all other 
dimensions +1- 1/16 in. "WlTH: "all other dimensions +1- 1116 in. with exception that design ftller media 
to faceguard gap shall be +1- 1/8 in. (i.e., to maintain a minimum media to faceguard gap of 118',). 

Justification: The proposed design is verified to be safe through code required filter qualification testing 
as described in Section FK-5100. 

SectionFG 

Not Applicable. 
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Justification: The ASME Committee on Nuclear Air and Gas Treatment (CONAGT) has stated that 
Section FG only applies to walk in housings. None of the filter housings (i.e., radial or axial mter 
designs) to be instaned on the RPP-WlP Project is a "walk in" design. Reference ASME Technical 
Interpretation File # 05-990, RPP-WTP CCN # 107935). 

Page 607; Paragraph TA-4632 Airflow Distribution Test (AD) 

Revise Paragraph TA-4632 as follows for remote change and safe change radial HEPA housings: 

Replace "downstream" with "upstream". Add for clarity: "For Remote Change and Safe Change Radial 
HEPA filter banks, flow measurement location is upstream vs. code required downstream." 

Justification: The requirement for flow measurements to be taken downstream of each HEP A filter in a 
bank is in order to verify equal flow distribution between filters in a bank. In traditional axial flow 
systems, a measurement location downstream is preferred due to the improvements in the flow conditions 
(i.e., flow straightening) inside the housing created by the filter itself. However, due to the difference in 
configuration created by the radial filter, the flow profile both entering and exiting the filter is extremely 
complex (i.e., not uniform over 1he filter face). Testing and analysis (computational fluid dynamic 
models) performed on prototype units to date have detennined 1hat taking the flow measurement upstream 
and inside the filter (inlet) using a hot wire anemometer provides the most repeatable measurement. 
Accuracy of the measurement is still hindered by flow conditions and anemometer placement; however, 
increased precision is obtained by taking an average of multiple measurements at multiple locations 
within each filter inlet Predicted results from CFD modeling have agreed with actual field measurements 
using this technique. The project intends to design (based on the prototype tests) and use an anemometer 
instrument developed specifically for the radial filter design and place it at the inlet (i.e., upstream) side of 
1he filter. Verification, in the field, of acceptable air distribution between filters in a bank can 1hen be 
accomplished, as the code requires. 

Page 607; Paragraph TA-4633 Air-Aerosol Mixing Test (AA) 

Revise Paragraph TA-4633 as follows for axial housings used as LAB C5V Inbleeds: 

This article is not applicable to LAB C5V inbleed axial fIlter housings. 

Justification: The intent of this test is to verify that the test aerosol is uniformly mixed in the air stream 
when it reaches the filter in order to verify that each filter in a filter bank is being challenged. This test is 
concerned primarily with designs and layouts where a single point injection of aerosol in close proximity 
to the filter bank may result in non-uniform distribution of the test agent 

The Laboratory Facility C5V Inbleed housing is designed such that each filter is assigned its own aerosol 
injection manifold. The manifold design and its proximity to the filters have been qualified to meet the 
aerosol mixing test criteria presented in AG-l. The housing is not designed to accommodate the air­
aerosol mixing field-commissioning test per TA-4633. However, the housing design is not being 
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modified for RPP-WTP use and aerosol mixing, by virtue of the manufucturer test sections, will not be 
impacted by the installation in the RPP-WI'P Laboratory Facili~. 

Page 111; Section BA-4162 Vibration, Centrifugal Fans 

Supplement Section BA-4162 as follows for balancing multi-stage blowers: 

Since Section BA-4162 of ASME AG-I is not applicable for muhi-stage blowers used in 
ventilationJoffgas systems, multi-stage blowers shall be balanced to Quali~ Grade 2.5 of 
ISO 1940-1:2003, Mechanical Vibration - Balance Quality Requirements For Rotors in A Constant 
(Rigid) State - Part 1: Specification And Verification Of Balance Tolerances. 

Justification: ASME AG-l is not applicable for multi-stage blowers. ASME AG-I Section GC is 
applicable to multi-stage blowers. However, Section GC is in the course of preparation and is not 
available for use at this time. 
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26.0 ASME B31.3-1996, Process Piping 

Revision: 1996 
Sponsoring Organization: ASME 

WTP Specific Tailoring 

The following tailoring of ASME B31.3, Process Piping, is required for use by the WTP contractor as an 
Implementing Standard for: (I) the fabrication and installation of those portions of the C5V ductwork that 
are being embedded in concrete, (2) the use of ASME B 16.9 welding tees in accordance with ASME 
B31.3-2002, (3) use of vacuum box leak testing, and (4) theASME B31.3-1998, paragraph 345.2.3(c), 
allowance for not leak testing closure welds outside of inaccessible areas. 

The tailored sections of ASME B3 1.3 applicable to embedded ductwork will only be utilized to the 
extent that it will cover the fabrication, installation, and inspection (and associated testing) of 
Category D fluid service piping being used as C5 ductwork. Air testing requirements for this 
ductwork will be compliant with ASME AG-1. Below is a description of those portions of ASME 
B31.3 that apply to fabrication, installation, and inspection of Category 0 fluid service piping and 
the sections of the SRD that they will apply to. 

• The tailored sections of ASME B31.3 applicable to welding tees will only be used for ASME B16.9 
welding tees. As long as the stress intensification factors from ASME B31.3-2002 are used in the 
stress analysis for the welding tees, welding tees fabricated to either the 1996 or the 2002 edition of 
ASME B31.3 can be used. Below is a description of those portions of ASME B31.3, Appendix 0, 
Table 0300, that apply to welding tees and the section of the SRD to which they will apply. 

• The tailored paragraphs of ASME B31.3 applicable to vacuum box leak testing, in lieu of 
hydrostatic or pneumatic leak testing, will only be used to leak test full penetration circumferential 
piping field butt welds inside an inaccessible area (as defined in Appendix H, Section 6.0) out to the 
first isolation component outside the inaccessible area. Further, if the 100 % volumetric insp ection 
using ultrasonic examination per ASME B31.3 paragraph 344.6, is conducted for welds to be 
vacuum box tested, then the ultrasonic examination shall be conducted using a method that creates 
and maintains a reproducible computerized image(s) of the entire weld in the axial and radial 
direction. 

The tailored paragraphs of ASMEB31.3 adopting ilieprovisions of ASMEB31.3 (c) - 1998 
Addendum paragraph 345.2.3( c) are applicable to all ASME B31.3 piping in all facilities exceptfor 
closure welds in inaccessible areas. 

Piping providing a confinement function in accordance with SRD 4.4-3 will comply with 
the following sections of ASME B31.3-1996, Process Piping. These sections of ASME 
B31.3 are applicable for embedded ductwork. 

Chapter 3, Materials 

Chapter 5, Fabrication 
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Table 341.3.2, Visual acceptance criteria for Category D fluid service piping 

Justification: Due to wall thickness requirements of duct embedded in concrete, piping materials are 
required. ASME B31.3 will apply to materials, fubrication, and inspection standards as appropriate. 
Testing requirements for nuclear air treatment systems will be consistent with ASME AG-1. 

Piping providing a confinement function in accordance with SRD 5.1-2 will comply with 
the following sections of ASME B31.3-1996,Process Piping. These sections of ASME 
B31.3 are applicable for embedded ductwork. 

Chapter 3, Materials 

Chapter 5, Fabrication 

Table 341.3.2, Visual acceptance criteria for Category D fluid service piping 

Justification: Due to wall thickness requirements of duct embedded in concrete, piping materials are 
required. ASME B31.3 will apply to materials, fubrication, and inspection standards as appropriate. 
Testing requirements for nuclear air treatment systems will be consistent with ASME AG-1. 

Piping providing a confinement function in accordance with SRD 4.2-2 will comply with 
ASME B31.3-1996, Process Piping, with the following modification: 

In Table 0300, the description of welding tee per ASME 816.9 shall be revised so it is consistent 
with that shown in Table 0300 of ASME B31.3-2002: 

Description 

Welded tee per 
ASMEB16.9 

[Notes (2), (4), 
(6), (11), (13)] 

Flexibility 
Factor 

k 

Stress Intensification 

Factor [Notes (2), (3») 

Out·of-Plane, 
;0 

0.9 

h2/3 

In·Plane 
il 

314 iD + 1/4 

Flexibility 
Characteristic, 

h 

Sketch 

Same as 

ASME 
B31.3-1996 

This means that for welding tees per ASME BI6.9, note 11 in Table 0300 is also changed to: 

(11) If rx ~ 1I8Db and To ~ 1.51', a flexibility characteristic of 4.4 f/ may be used /r2 
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Justification: The use of a lower flexibility characteristic for welding tees per ASME B.16.9 in 
accordance with ASME B31.3-2002 will increase both the out-of-plane and in-plane stress 
inteosification factors. The increased stress intensification factors will reduce the allowable 
out-of-plane and in-plane moments that can be applied to the welding tee and keep the calculated 
stress below the stresses allowable by ASME B31.3-19%. 

Important to Safety piping within the scope of SRD 4.2·2 shall comply with ASME 
B3L3-1996, Chapter V, Paragraph 345, using the following approach for vacuum box 
leak testing. Vacuum box leak testing, in lieu of hydrostatic or pneumatic leak testing, 
may be used to leak test full penetration circumferential piping, field butt welds inside an 
inaccessible area (as defined in Appendix H, Section 6.0) out to the first isolation 
component outside the inaccessible area, only under the following conditions: 

Vacuum Box Leak Test Method - The vacuum box leak test shall be in accordance with a Bubble Test -
Vacuum Box Technique method specified in ASME BPV Code, Section V, Article 10, Appendix II, 
subject to the requirements listed below: 

(a) Sensitivity of the test shall be demonstrated to be not less than lE-3 atm-mIlsec at 15 Jllsig. 

(b) The test pressure shall be a partial vacuum of at least 7 psi below abnosphere, applied to the outside 
of the weld. 

(c) The required partial vacuum shall be maintained for at least 20 sec examination time. 

In addition, the following limitations and restrictions shall apply to the application of vacuum box 
leak testing in lieu of a hydrostatic or a pneumatic leak test 

• Vacuum box leak testing will only be used to leak test circumferential piping field welds 
inside an inaccessible area (as defined in Appendix H, Section 6.0). This includes any welds 
in extensions of piping systetns contained or originating in accessible areas between the 
inaccessible area boundary and the first isolation valve or device beyond the inaccessible area 
boundary'; 

• It shall only be nsed for piping field welds where required to avoid damage to components, 
ensure the safety to construction workers, perfollllieak tests of field welds where physical 
limitations prevent hydrostatic or pneumatic leak testing as prescribed in ASME B31.3-1996 
paragraph 345.4 and paragraph 345.5 respectively; 

• Pipe welds that are to be vacuum box leak tested win be assessed for suitability. The number 
of welds to be vacuum box leak tested shall be limited to a maximum of three welds between 
tennination points (two termination or closure welds and one intennediate weld) on a given 
pipe system except where physical limitations prevent examination by hydrostatic or 
pneumatic leak testing. DOE will be infolllled of such exceptions, and may at its discretion 
and within 48 hours of being infolllled, respond 1D BNI on the suitability of the use of vacuum 
box leak testing for such instances. Tennination points may be tanks, vessels, valves, etc. 
(Specifically excluded from the definition of tennination points are junctions where the piping 
changes design class). This could be either the last two closure welds in an inaccessible area 
or the last closure weld in the inaccessible area and the last closure weld outside the 
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inaccessible area. In addition, vacuum box leak testing would be pennitted for the connection 
welds between construction modules if this is limited to one module-to-module weld per 
piping run within the cells. This is in addition to termination welds on the piping run. A 
module is defined as a pre-leak-tested subassembly containing multiple piPe spools; 

• Vacuum box leak testing shall be limited to full penetration girth butt welds, on straight pipe 
or between straight pipe and pipe compouents of the same nominal pipe size and same wall 
thickness on both sides of the weld at the weld location. The following configurations are 
candidates for vacuum box testing: 

(a) Straight pipe to straight pipe connection butt welds 

(b) Straight pipe to 90° elbow connection butt welds 

(c) Straight pipe to 45° elbow connection butt welds 

(d) Straight pipe to concentric reducer connection butt welds 

(e) Straight pipe to eccentric reducer connection butt welds 

(f) Straight pipe to butt welding tee connection butt welds 

(g) Straight pipe to butt welding reduced outlet tee connection butt welds 

(h) Straight pipe to valve nozzle connection butt welds 

(i) Straight pipe to tank or vessel nozzle connection welds 

(j) Straight pipe to safe-end of a weldolet connection butt welds - full penetration butt welded 
connection only 

(k) Straight pipe to pipe cap connection butt welds 

Prior to the application of vacuum box testing using any of the candidate configurations on piping 
butt welds at the WTP, the Contractor must successfully demonstrate to the DOE, for the candidate 
configuration, that (1) aU portions of the weld to be inspected are visible and can be inspected in 
accordance with the ASME Boiler and Pressure and Vessel Code, Section V, Article 10, 
Appendix II - 1995; (2) the vacuum box can adequately maintain a partial vacuum of7 psid; and (3) 
vacuum box leak testing can be accomplished in the time limits and other requirements established by 
this procedure. The DOE shall be advised at least 7 days in advance of any demonstration to qualify 
a new weld configuration so that they can witness the demonstration. The Contractor shall document 
any demonstration relied upon to justify the use of vacuum box leak testing on a new configuration. 
Further, vacuum box leak testing shall be conducted with a vacuum box that completely encapsulates 
the weld, at the test location; 

• All welds shall be 100 % volumetrically inspected in accordance with ASME B31.3-l996, 
paragraphs 344.5 or 344.6. If the 100 % volumetric inspection is conducted using ultrasonic 
examination per ASME B31.3-1996 paragraph 344.6, then the ultrasonic examination shall be 
conducted using a method that creates and maintains a reproducible computerized image(s) of 
the entire weld in the axial and radial direction; . 

• 11 shall be limited to welds made using the Orbital welding machines. The only exception is 
that vacuum leak box testing may be used on manual welds if the 100 % volumetric inspection 
was conducted by radiography per ASME B31.3-1996 paragraph 344.5; 

• The piping systems and or components on both sides of the weld to be vacuum box leak tested 
shall have been subjected to a hydrostatic leak test in accordance with ASME B31.3-1996 
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paragraph 345.4, a pneumatic test in accordance with ASME B31.3·1996 paragraph 345.5, a 
combination pneumatic-hydrostatic leak test in accordance with ASME B31.3-1996 paragraph 
345.6, or in the case of components, leak tested in accordance with the Code or Standard 
applicable to the design of the component; 

• At a minimum, a flexibility analysis in accordance with ASME B31.3-1996 paragraphs 
319.4.2 (a) and (b) shall be required on any piping systems that contain welds that are to be 
vacuum leak box tested In addition, a comprehensive flexibility analysis in accordance with 
ASME B31.3-1996 paragraphs 319.4.2 (c) and (d) shall be perfonned on any piping systems 
that contain welds that are to be vacuum box leak tested when the piping systems have a 
design temperature greater than or equal to 150 OF; 

• For manual welds, the requirements of ASME B31.3-1996 paragraph 344.7.1 (a) through (g) 
shall be invoked on any weld to be vacumn box leak tested with the exception that the 
requirement of subparagraph 344. 7.1 (e) " ... aided by liquid penetrant or magnetic particle 
examination when specified in the engineering design" shaU not be required. For welds made 
using Orbital welding machines, the requirements of ASME B31.3-1996 paragraph 
344.7.1 (a), (b), (c), (d), and (g) shall be invoked. The requirements of 344.7. 1 (e) and (f) shall 
not be required. The implementation of these requirements shall be documented in the weld 
inspection report; 

• Pipe welds and the associated line numbers that are to be vacuum leak box tested shall be 
identified in advance of the testing. This identification shan be documented in the controlled 
document Weld List, which must include this information prior to the initiation of any vacuum 
box leak testing associated with those welds and line numbers. It is understood that the 
controlled document Weld List may need to be revised and updated periodically through the 
construction phase of the WTP Project; and 

• The following special requirements shall be placed on the training programs used to certify the 
technicians that will be conducting the vacuum box leak tests: 

1. The BNI Construction Manager shall pre-approve the technician qualifying examination(s) 
for vacuum box leak testing; 

2. The BNI Construction Manager shall pre-approve the qualifications of each Level IJI 
technician preparing or giving the examinations for vacuum box leak testing; 

3. DOE ORP at their discretion shall reserve the right to observe any and/or all practical leak 
test examinations and review of the results of any and/or all written vacuum box leak test 
examinations; 

4. The minimum topical content of each Level II examination shan be specified by BNI, and 
approved by DOE; 

5. The 80 % correct criteria for passing the examination shall apply to each part of the three 
part examinations that are to be given; 

6. BNI shall provide reasonable assurance that they will take adequate measures to assure the 
integrity of written examination is maintained; and 

7. There shall be several versions of each examination in use to assure Level II knowledge 
and ability concerning vacuum box leak testing is confirmed. 
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Justification: The requirement for the vacuum box leak test sensitivity is consistent with the 
ASME B31.3 requirement for a sensitive leak te!.1 as given in ASME B31.3-1996 paragraph 
345.8 and for at least 7 psi vacuum and an examination time of at least 20 seconds. The 
limitations in using vacuum box leak testing better define when this method can be used. DOE 
ORP may further change the definition and application of these special vacuum box leak 
testing criteria based on tbe Contractor's experience with their use, or the Contractor's request 
for a change. 

Piping system closure welds outside of inaccessible areas (as defined in SRD Appendix If, 
Section 6.0) shall comply with the requirements of ASME B31.3-1998, subparagraph 
345.2.3(c). When ASME B31.3-1998, subparagraph 345.2.3(c) is invoked the following 
restrictions shall apply: 

• It shall not be invoked on any closure welds on piping systems in inaccessible areas as defmed in 
Section 6.0 of Appendix H of the SRD. This includes any welds in extensions of piping systems 
contained or originating in inaccessible areas, between the inaccessible area boundary and the frrst 
isolation valve, or device beyond the inaccessible area boundary; 

• It sba1l only be invoked on full penetration butt welds in straight pipe, full penetration butt welds at 
the safe-end of an equipment nozzle, or full penetration butt welds at the safe-end of branch 
connections. IThe safe-end is defined as the piping to equipment nozzle connecting weld or the 
branch connection to branch piping connecting welds.]; 

• The requirements of AS ME 83l.3(c) - 1998, subparagraph 345.2.3 (c) shall be met; 

• The piping systems and or components on both sides of the closure weld shall have been subjected 
to a hydrostatic leak test in accordance with ASME 831.3-1996 paragraph 345.4, a pneumatic leak 
test in accordance with ASME B31.3-1996 paragraph 345.5, a combination pneumatic-hydrostatic 
leak test in accordance with ASME 831.3-1996 paragraph 345.6, or in the case of components leak 
tested in accordance with the Code or Standard applicable to the design of the component; 

• For manual welds, the requirements of ASME B31.3-1996 paragraph 344.7.1 (a) through (g) shall 
be invoked with the exception that the requirement of subparagraph 344.7.1 ( e) " ... aided by liquid 
penetrant or magnetic particle. examination when specified in the engineering design" shall not be 
required. For welds made using the Orbital welding machines, the requirements of ASME 
B31.3 -1996 paragraph 344.7.1 (a), (b), (c), (d), and (g) shall be invoked. The implementation of 
these requirements shall be documented in the weld inspection report; 

• Piping welds and the associated line numbers for which the closure weld classification is invoked 
shall be documented in a controlled document Weld List; 

• Piping components may include mechanical elements other than piping; and 

• In addition, BNI shall incorporate these requirements into the appropriate specification. OOE-ORP 
may further change the definition and application on the use of closure welds based on the 
Contractor's experience with their use or the Contractor's request for a change. 

Justification: This change does not change the safety function of any pressure boundary 
components. The requirement to leak test pressure boundary field welds is primarily to ensure the 
reliability of the welds in addition to the reliability provided by the other required examinations. 
The exception allowed by ASME B31.3-1998, paragraph 345.2.3 that the fmal weld connecting 
piping systems or components which have been successfully tested in accordance with 
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paragraph 345 need not be leak tested provided the weld is examined in-process in accordance 
with paragraph 344.7 (a), (b), (c), (d), and (g) and passes with 100 % radiographic examination in 
accordance with paragraph 344.5 or 100 % ultrasonic examination in accordance with paragraph 
344.6 provides adequate assurance that the weld is reliable and leak tight. The change continues to 
provide adequate safety since it requires that all piping closure welds that are not leak tested are 
in-process examined and 100 % volumetrically examined which exceeds the requirements of 
ASME B31.3-1996 for closure welds that are leak tested. The inability to hydrostatically or 
pnemnatically leak test these closure welds does not affect the soundness of the welds. 
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9.0AISC MotEl Manual of Steel Construction. Allowable Stress Design (ASD) 

Revision: 9h Edition 
Sponsoring Qganization: American Institute of Steel Construction 

wrp Specific Tailortng 

The following tailoring of M0i6is required for use by the WTP contractor as an implementing standard 
for design of structural steel for Seismic Category III SSCs. 

No specific section 
Load combinations for design of structural steel members utilize those Identified in UEC gr, 
Section 16123 

Justification: These load comblnations represent the commercial requirements for allowable stress 
design of structural steel. Use of these load combinations will ensure compliance with the commercial 
design in accordance with the UBC. 

No specific section 
Seismic detailing requirements shall be in accordance with UBC gr, Chapter 22, Division V. 
Section 2214. for moderate seismic risk structures. 

Justification: The requirements contained in this section contain accepted industry practice for design of 
important commercial steel structures. Use of this section will ensure compliance with the commercial 
design in accordance with the UBC. 
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C.37 ASME NQA-1-1989, Quality Assurance Program Requirements for 
Nuclear Facilities 

Revision: 1989 

Sponsoring Organization: The American Society ofMecbanical Engineers 

WTP Specific Tailoring 

The following tailoring of ASME NQA-I-1989 is required for use by the WTP project as an 
implementing standard to perfonn Commercial Grade Dedication activities using ASME NQA-I-2004. 

NQA-l-1989, Supplement S-l Ter'ms and Definitions 
Replace the Commercial Grade Item definition with definition from NQA-I-2004, Part I, 
Section 400: 

Commercial Grade Item: a safety class/safety significant stmcture, system, or component (SSe), or 
part thereof, that affects its safety fWlction, that was not designed and manufactured in accordance 
with the requirements of this Standard. 

JustifICation: By tailoringNQA-1-1989 to incorporate elements ofNQA-I-2004, the Commercial Grade 
Item definition is broadened to reflect current industry practices related to Commercial Grade Dedication. 
CurrentIythere are gaps among NQA-I qualified suppliers and utilization ofNQA-I-2004 will.enable 
WTP to employ technically acceptable suppliers not available under the provision ofNQA-1-1989. The 
NQA-1-1989 standard was established primarily to provide for the purchase of replacement part~ for 
nuclear-related facilities and is not sufficient to support the purchase of commodities and equipment 
needed for a new facility. 

Commercial Grade Items may be either off the sheWcatalog items or "engineered items", i.e., items for 
which some custom design effort is required by the supplier to meet purchaser requirements. If the 
critical characteristics of an "engineered item" cannot be verified solely based on material or performance 
attributes, verification of critical design characteristics should be based on NQA-1-2004, Section 704 
(e. g., by design verification methods) or by application of alternate standards for qualification of suppliers 
of Safety Class/Safety Significant items. 

NQA-l-l989, Supplement S-1 Terms and Definitions 
Add to the reference section ASME NQA-1-1989, Supplement S-l, the following defmitions from 
NQA-I-2004, Part I, Section 400: 

Commercial Grade Service: a service that was not provided in accordance with the requirements of 
this standard. 
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Critical Characteristics: important design, material, and performance characteristics of a commercial 
grade item or service that, once verified, wHi provide reasonable assurance that the item or service 
will perfonn its intended safety fimction. 

Dedication: an acceptance process performed in accordance with this Standard to provide reasonable 
assurance that a commercial grade item or service will successfully perform its intended safety 
function and, in this respect, is deemed equivalent to an item or services provided under the 
requirements of this Standard. 

Dedicating Entity: the organization that performs the dedication process. . 

Jnstification: The tailoriog of the NQA-1-1989, by adding deftnitions of Commercial Grade Service, 
Critical Characteristic, Dedication, Dedicating Entity, and Safety Function to NQA-1-2004, allows for the 
uSe of the Commercial Grade Dedication process to procUre eqnipment requiring design services by the 
supplier. This incorporates definitions consistent with NQA-1-2004 text 

NQA-1-1989, Supplement 7S-1 
Purehased Items and Serviees 

Supplementary Requirements for Control of 

Replace NQA-1-1989 supplement 7S-1 Section 10, Titled Commercial Grade Items in its entirety 
with NQA-~-2004, Requirement 7, Section 700. 

Jostification: NQA-1-2004 provides greater flexibility for implementing the Commercial Grade 
Dedication process while assuring that equipment acquired under these processes will support their safety 
fimctions. 

Modify new Section 701 General as follows: 

701 General 

When Commercial Grade Items or Services are utilized, the dedicating entity can utilize the 
requirements of this section for procurement and acceptance of items or services as an acceptable 
alternative to Sections 2 through 9 of this Supplement, except that Supplier evaluation and selection, 
where determined necessary by the Purchaser, shall be in accordance with Section 3.1 of this 
Supplement The applicable requirements of this Standard sball apply to dedication activities for 
acceptance. 

When a Commercial Grade Item has been delivered or installed, prior to the decision to dedicate, the 
dedicating entity can utilize the requirements of this section for acceptance of the item when the 
critical characteristics can be verified solely by inspections, tests, or analyses. 

Jostif"lCIllion: Corrects the section numbers to correspond to the appropriate section ofNQA-I-1989 and 
provides for use of Commercial Grade Dedication for delivered andlor installed SSCs whose safely 
classification is subsequently upgraded. 
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Modify (referenced section number only) new Section 704.2 Source Verification as follows: 

704.2 Source Verification 

Source verification is only applicable to the actual item(s) or 8eIVice(s) that are verified at the 
Supplier's facility or other applicable location. Source verification shall be performed in accordance 
with Section 8.2.2 of this Supplement, including a checklist or pIan with the documented evidence of 
the source verification furnished to the dedicating entity and shall include or address the following: 

(a) identification of the item(s) or service(s) included within the scope of the source verification 

(b) identification of the critical characteristics, including acceptance criteria, to pe controlled by the 
Supplier 

(c) verification of the Supplier's processes and controls are effectively implemented for the identified 
critical characteristics 

(d) identification of the activities witnessed during the source verification and the results obtained 

(e) documentation of the adequacy of the Supplier's processes and controls. 

Justification: Corrects the paragraph nwnber to correspond to the appropriate section ofNQA-1-1989. 
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19.OIEEE-38t, IEEE Standard Criteria for Independence of 
Class 1E Equipment and Circuits 

Revision: 1!:lI2 
Sponsoring Q-ganization:'The Institute of Electrical and Electronics Engineers, Inc. 

RPP-WIP Specific Tailoring 

The following tailoring of IEEE-334is required for use by the RPP-WfPproject as an implementing 
standard for SDC, SC, SDS, or SS electrical equipment and circuit design. 

A11 Sections Clarification of Nuclear Power Generating Station Terminology 

The tenn 'Standby Generator" in the Standanl is synonymous with "Emergency Generator" in the 
RPP-WTP. 

Justlficaticm: As detennined by the ISM review process, the Standby Generators on the RPP-WTP are 
not classified as SOC or SC while the Emergency Generators are classified as SDC or sc. 

Section 2Q Purpose 

Replace with the following: 

This standard establishes the criteria for implementation of the independence requirements of IEEE ED3-
19:8 (as tailored in c.~ and IEEE 3B1931 (as tailored in C.1~. 

Justification: This section was revised to clarify that SRD implementing standards IEEE ED3-19:8and 
IEEE 3:B 1931 are tailo red in Appendix C. 

Section 3Q References 

The follOWing reference standards, do not apply for the RPP-WIP . 

• [I] ANSIIANS-582-1£E& Design Basis for Protection of Light \Miter :Nuc1ear Power Plants Against 
the Effects of Postulated Pipe Rupture. 

Justificaticm: This document is applicable to the high pressure steam lines found in nuclear power 
generating stations and doesn't apply for the RPP-WIP . 

• [4] ANSVNFPA B:B-l£E& Fire Protection for Light \Miter Nuclear Power Plants. 

Justification: This document specifically addresses nuclear power generating stations. Per Section 4.50f 
volume II of the SRD, the RPP-WIP will use NFPA 8J1-arEas an implementing standard for fire 
protection. 

3112120088:31 AM 

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

C.1S1 

Page H-i 
Ref: 24590-WTP-3DP-G04B-00049 



River ftotection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 

245m wrP-SRD-ESH-01-W1-~ Rev 5 

Appendix C: Implementing Standanls 

• [Ill IEEE Std 4941974 (reaff 1~, IEEE Standard Method for Identification of Documents Related 
to Class IE Equipment and Systems for Nuclear Power Generating Stations. 

Justifitation: This standard has been withdrawn by the IEEE standards committee and no replacement 
standard has been recommended. This standard is not called out as an implementing standard in the SRD. 
Procedures for identification of documents related to SDC, SC, SDS, or SS equipment will be developed 
internally for the RPP-WfP project. 

Replace the 1001 version of IEEE aBwith the following version. 

IEEE Std EIJ3.1~ IEEE Standard Criteria for &fety Systems for NIcJear .Fbwer Generating 
smtions. 

Justification: SRD Safety Criterion 44411sts the 19}3version of IEEE ffEas an implementing 
standard for SDC and SC electrical power systems. The 19::srevision of IEEE ffEshall be used in place 
of the 1001 revision called out as a reference in the body of IEEE 3941!B2for SDC and SC electrical 
power systems only. 

The following reference Standards shall be included: 

• [161 DOE,RL-ffia::x:Q Revision 1. Top-level Rildi%gica/, NIcJear, and Process &fety Standards 
. and Principles for TW?SPrivatization Contractors. 

Justification: Called out as a regulatory basis in the SRD. 

• [17] ANSIASA-S8401-1~ Applica tion of &fety Instrumented Systems for the Process Industries. 

Justification: Replaces IEEE-aBfor Control and Instrumentation Systems at the WfP, per 
24ffi). WfP-ABCN-ESH-Ol-azT. 

• [1B! NFPA 8JI-Am Standard for Fire Protection for Facilities Handling Rildioactive Mterials. 

Justification: Called out as an implementing standard under safety criteria 45-1 through 45-4 

Section 40 Definitions 
• The definition of design basis events shall be replaced with the following: 

·Postulated events providing bounding conditions for establishing the performance requirements of 
structures, systems, and components that are necessary to: 1) ensure the integrity of the safety boundaries 
protecting the worker; ~ place and maintain the facility in a safe state indefinitely; or ~ prevent or 
mitigate the event consequences so that the radiological exposures to the general public or the workers 
would not exceed appropriate limits. The Design-Basis Events also establish the performance 
requirements of the structures, systems and components whose failure under Design-Basis Event 
conditions could adversely affect any of the above functions." 

Justification: This definition is from DOEtRL-ffiCXll3. 
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Section 5.3 Equipment and Circuits Requiring Independence 

Replace with the following sentence: 

Equipment and circuits requiring independence shall be determined during the ISM review cycle and shall 
be identified on documents and drawings in a distinctive manner. 

Justification: The reference to IEEE-494is not applicable since this standard has been Withdrawn by the 
IEEE standards committee and no replacement standard has been recommended. This standard Is not 
called out as an implementing standard in the SRD. The ISM process will provide reliability 
requirements for each control strategy. These reliability requirements determine when control strategies 
require independence, redundancy, and seismic qualifications. 

Section 61.34 Area Boundaries 

Replace the reference to NFPA B:E 1~ 4] with NFPA 8J1-ZXX3 [18]. 

Justification: Standard NFPA 8J3.1fm is not applicable for the RPP-WIP. Per Section 45 of the SRD, 
NFPA 8JI-ZXX3shall be used for the RPP-VVTP. 

Section 65, Containment Electrical Penetrations 

Not applicable for the RPP-WfP. 

Justification: Containment electrical penetration assemblies are unique to the containment structure of 
Nuclear Power Generating Stations and have no equivalent in the RPP-WfP project. 
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ZiOIEEE-323, Qualifying Class IE Equipment for 
Nuclear Power Generating Stations 

Revision: Iffi3 
Sponsoring O:ganizatlon: The Institute of Electrical and Electronics Engineers, Inc. 

RPP-WI'P Specific Tailoring 

The folloWing tailoring of IEEE-323is required for use by the RPP-wrP project as an implementing 
standard for ITS electrical and instrument system design. 

Section 1.1, Scope 

• This Standard applies to SSCs designated as SDC, SC, SDS, or S5 (where the 55 5SCs is 
required to perfonTI a credited safety function in a harsh environment). 

Justification: 55 S5Cs, which are required to perfonTI a safety function in a harsh environment, have 
been included within the scope of this standard. 

Section 2, References 

The follOWing reference Standard shall be included: 

• [9] DOEA<L-93-aIl:\ Revision 3. Top-level Radiological, Nuclear, and Process Safety Standards 
and Principles for the RPP V\e.ste Treatment Plant Contractor. 

Justification: The added references are applicable for the RPP-wrPpmject 

Section 3, Definitions 

• Modify the definition of harsh environment to be: An environment expected as the result of the 
postulated selVice condition appropriate for the design basis event of the RPP-wrP. It is an 
environment that exceeds the conditions of a mild environment. Equipment that do not experience an 
environment beyond a mild environment during a design basis event can be considered to be in a mild 
environment. 

Justification: A harsh environment. as defined by this standard, applies to a Nuclear Power Generating 
Station and are the result of a loss of cooling aCCident (LOCA) Aligh energy line brake (HELB) inside the 
containment and post-LOCA or HELB outside containment The modified definition applies to 
RPP-wrP. 

This modified definition is further supported by lOCFR 504Q Environmental qualification of 
electric equipment important to safety for nuclear power plants, which states, in Section C: • 
Requirements for (1) dynamic and seismic qualification of electric equipment important to safety, (~ 
protection of electric equipment important to safety against other natural phenomena and external 
events, and (~ environmental qualification of electric equipment important to safety located in a mild 
environment are not included within the scope of this SectiOJJ. A mild environment is an environment 
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that would at no time be Significantly more severe than the environment that would occur during 
nonnal plant operation, including anticipated operational occurrences." 

The definition of mild eDvironment within the standard states: 

"An environment expected as a result of nonnal service conditions and extremes (abnonnal) in 
service conditions where seismic is the only design basis event (DBE) of consequences." 

Therefore the nannal operating environment for a sse is considered a "mild environment" by this 
definition. 

The following definition is applicable for the RPP-WI'P: 

• The definition of design basis events shall be added with the definition from DOE,RL-fficx.LQ 
which states: 

"Postulated events proViding bounding conditions for establishing the petfonnance requirements of 
structures, systems, and components that are necessary to: 1) ensure the integrity of the safety 
boundaries protecting the worker; ~ place and maintain the facility in a safe state indefinitely; or ~ 
prevent or mitigate the event consequences so that the radiological exposures to the general public or 
the workers would not exceed appropriate limits. The Design-Basis Events also establish the 
perfonnance requirements of the structures, systems and components whose failure under 
Design-Basis Event conditions could adversely affect any of the above functions." 

Justlficatioo: The above listed definition was added to be applicable to the RPP-WTP project. 

Section 7, Simulated Test Profiles 

Delete this section. 
JustJfication: This section is specific to Nuclear Power Generating Stations and describes profiles and 
margin for LOCAA-lELB harsh environments. 
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220IEEE-344, IEEE Recommended Practice for Seismic Qualification 
of Class IE Equipment for Nuclear Power Generating Stations 

Revision: 1937(R1S"93.1 
Sponsoring Q-ganization: 'The Institute of Electrical and Electronics Engineers, Inc. 

RPP-WI'P Specific Tailoring 

'The following tailoring of IEEE-344is required for use by the RPP-WIP project as an Implementing 
standard for SDC,5DS or SC,5S Seismic Class I electrical and instrument system design. 

Pages 1-4:\ AU Sections Clarlflcation of Nuclear Power Generating Station Terminology 

The term ·Class lE" in the Standard applies to ·SC-J" in the RPP-WIP. 
Justification: The Scope, Section 1.0 of IEEE-344applies to equipment that needs to function during 
and after an SSE for a Nuclear Power Generating Station. For RPP-WI'P the equipment that needs to 
function during and after a design basis earthquake is SDC,5DS,5C,5S equipmentwhich must be 
qualified to SC- L 

Page 1, Section 1.2 References 

Delete reference [5) CFR (Code of Federal Regulations), Title 10 Energy, Part ICl:l Reactor Site Criteria, 
published by office of the Federal Register, 1S92 

Justification: Reference [5) contains radiation dose criteria and seismic criteria for Nuclear Power 
Generating Stations and is not applicable to the RPP-WfP project The applicable criteria for RPP-WI'P 
is found in 2459:>-WI'P-SRD-ESH-Ol-ffil-02 Safety Requirements Document (SRD) Volume II, Safety 
Criteria Z0-1 for radiological dose and Z0-2for chemical hazards. The applicable seismic criteria is 
contained in 24ffD-WI'P-SRD-ESH-Ol-ffil-a?, Safety Requirements Document (SRD) Volume II, in 
Section 41 General Design, Safety Criterion 41-3 This Safety Criterion defines Seismic Category eSC) 
I, II and III and provides seismic loads and source documents. 

Delete reference [3] ANSIAEEE Std::H?r Iffi5, IEEE Standard for Q/aJification of ActuaIDrs fOr Fbwer 
[;peraled \!.lIve Assemblies with Safety-Related Functions for Mclear Power Plants. 
Justification: This standard will be replaced with IEEE Std 3B2-1m'l. The IEEE SIrl 3B2-1S93includes 
a Required Input Motion (RIlv1) curve. 

Pages 1-4 Section 2 Definitions 

Delete the definitions for Operating basis earthquake (OBE) and safe shutdown earthquake (SSE). 

Add a definition for design basis earthquake as; Earthquakes for RPP-WI'P and the applicability to 
systems, structures and components (SSCS) is contained in 24s::o.WfP-SRD-ESH-0l-001-02 Safety 
Requirements Document (SRD) Volume II, in Section 41 General Design, Safety Crtterion 41-3 This 
Safety Criterion defines Seismic Classes (SC) I, II and III and provide seismic loads and source 
documents. 
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JustJflcation: The definition of aBE and SSE are applicable to Nuclear Power Generating Stations and 
the new definitions is applicable to the RPP-WfP project as defined in the SRD. This is consistent with 
the tailoring of AISC NaDas documented in ABCN-013 

Pages 1-43 All Sectlons Clarification of OBE and SSE 
The term SSE in the standard is treated as a design basis earthquake. The requirement to apply and 
document the loads of a number of aBEs before an SSE is deleted from the standard. 
JustJflcatlon: The earthquake applicable to RPP-"WIP is the design basis earthquake. The requirement 
to subject equipment to several OBEs prior to an SSE is not included in the requirements of the SRD for 
the RPP-WfPproject This is consistent with the tailoring of AISC NaDas documented in ABCN-0l3 

Page 13, Section 7.1.3.2, Repairs 

In the fifth line delete the words, ., such as LOCA. " . 
Justification: LOCA is a term specific to Nuclear Power Generating Stations and not to the RPP-WfP 
project. 

Page 15, Section 7. L5, Vibrational Aging 

In the last paragraph change the first sentence to read, "The purpose of the vibrational aging is to show 
that the lower levels of normal and transient vibration associated with plant operation will not adversely 
affect an equipment's performance of its safely function nor cause any condition to exist that, if 
undetected, would cause failure of such performance during a subsequent design basis earthquake. 
Justification: This sentence within the standard included additional vibration aging of an aBE, but used 
the terms "lower intensity earthquake" rather than OBE. The rewording is needed to clarify the meaning 
of the sentence. The requirement to subject equipment to several aBEs prior to an SSE is not included in 
the requirements of the SRD for the RPP-WfP project. The earthquake applicable to RPP-WfP is the 
design basis earthquake. This is consistent with the tailoring of AISC NEiDas documented in 
ABCN-0l3 

Page 1q Section 7. LuI, Hydrodynamic Loads 

Delete the words, "and the loss-of-coolantaccident (LOCA) 
Justification: LOCA is a term specific to Nuclear Power Generating Stations and not to the RPP-WfP 
project. 
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Appendix K Environmental Equipment 
Requirements for SS-Chemical Toxicity Equipment 

Environmental Qualification Requirements for SS - Chemical Toxicity Equipment 

1. The equipment shall be designed under applicable codes and standards to withstand the effects of 
its environmental and process conditions and perform its safety function under the applicable 
Design Basis Event (DBE) conditions. 

2. The Seller shall establish and document the ability of the supplied safety equipment to perform its 
safety function under the most severe environmental and process conditions to which it is subject 
during its installed life. 

The evaluation necessary for this purpose may be based on testing, analyses or operating 
experience. The necessary data shall have been obtained under quality assurance requirements 
imposed elsewhere in the procurement documents. 

The environmental service conditions considered shall be those contained in the Equipment 
Qualification Datasheets (EQD) applicable to the supplied equipment. The EQD are provided as 
part of the procurement documents. The process conditions considered shall be those stated in the 
equipment datasheets or elsewhere in the procurement documents. 

3. The Seller shall consider the aging effects of the environmental and process conditions. 
The Seller shall consider the effects oftemperature (thermal aging), radiation and wear as aging 
mechanisms. 

For radiation exposure evaluation, a total radiation dose ofless than l.OE03 Rad is not a 
significant radiation aging mechanism for electronic components. A total dose of less than I.OE04 
Rad is not a significant radiation aging mechanisms for organic compounds. 

The results of the aging evaluation shall be documented as recommended maintenance, 
replacement and/or surveillance actions which are required in response to the aging effects. 

The desired qualified life for the supplied equipment for the WTP is 40 years. However, if agreed 
to by the BUYER, the equipment/component qualified life may be less than 40 years. 

4. Components not involved in the equipment's safety function(s) may be excluded from the 
SELLER's qualification process if it can be shown, through a documented means such as ana1ysis 
that assumed failures, including spurious operation, have no adverse effect on the stated safety 
function( s) or by way of interfaces, on the safety function( s) of other equipment. 

5. The results of the qualification evaluations required above shall be specific to the equipment 
items supplied to WTP. Any modifications made to the equipment after the evaluations are 
complete shall also be evaluated in accordance with the above requirement and the results shall be 
similarly documented. Modifications to the equipment include changes in its design, materials, 
manufacturing process, clearances, lubricant, or mounting conditions. 

6. Documentation of Qualification. 
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a. The Seller shall provide signed certification of conformance to the specified performance 
requirements. The certification shall be in the fonn shown in Appendix L of this specification. 

b. Passive Equipment 
i. The Seller shall provide a documented evaluation confirming that the applicable bounding 

normal, abnonnal, accident and post accident environmental and process conditions will 
not degrade non-metallic component/subcomponent performance in such a manner as to 
prevent the equipment from performing its required passive safety function(s). 

c. Active Equipment (including all electrical, instrumentation and controls equipment) 
1. The Seller shall provide an analysis and material evaluation of passive function(s), if any, 

as required for passive equipment (above) with additional documentation oftesting, 
analysis, operating experience, or any combination of the three, demonstrating that the 
equipment assembly is qualified to perfonn its intended active safety function(s). 

d. The Seller shall either: a) document recommended replacement (whole equipment or parts) or 
maintenance actions which are required in response to the aging effects and include a specific 
statement that the recommended replacement (whole equipment or parts) or maintenance 
actions are based on the aging considerations, or b) if the equipment is not susceptible to 
aging, provide a statement that no maintenance / components replacements are required due to 
aging considerations 

e. All qualification documentation shall be submitted to WTP under document category 35 of 
BNI Ponn G-321-E. 
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Appendix L Certificate of Conformance 
I (Signer's Name), (Signer's Title) of (SELLER), being duly authorized by (SELLER) to make this 
certification, do hereby certify that: 

1) The (Equipment descriptive name - Example: Pressure Transmitter), Model No.(s) or Equivalent 
Identification), supplied to the WTP Project for application as Nuclear Safety Related Item(s) under 
MR IP.O. No., or equivalent Buyer's purchase document no.) is (are) environmentally and 
seismically qualified in accordance with the requirements in the standards, specifications, data sheets 
and technical notes in the said purchase documents and will meet the acceptance criteria stated for its 
safety related function. 

2) The said environmental and seismic qualification are based on the tests, analyses and results 
documented in: (List of documents establishing Environmental and Seismic Qualification to WTP 
requirements) 

3) The particular items (Equipment descriptive name(s), Model (Model designation(s) and List of 
serial numbers or other identification of the particular items supplied for Nuclear Safety Related 
application to the WTP project) supplied for Nuclear Safety Related application at the WTP Project 
are identical to, or have been shown to be sufficiently similar to, the test sample(s) subjected to 
qualification testing/analyses documented in the qualification documents listed above, such that the 
data and results in the said documents are specifically applicable to the particular items supplied to 
the WTP project. (If necessary) Sufficient similarity between the test sample(s) and the safety related 
items supplied to WTP is documented in (Document title). 

4) All modifications to the test sample and manufacturing methods which were necessary to establish 
qualification have been effected in the particular items supplied to the WTP Project. 

5) All maintenance, surveillance requirements necessary to maintain the qualified status of the 
equipment in the installed configuration and service conditions at the WTP Project are stated in 
(Document Title). 

6) All replacements of parts necessary to maintain the qualified status of the equipment in the 
installed configuration and service conditions at the WTP Project are stated in (Document Title). 

Seller (Company name) 

Signature of Authorized Representative ____________ ~ __ _ 

Date Signed 
Name of Authorized Representative ________________ _ 

Title of Authorized Representative __________ -'--_____ _ 
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