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Revision History

24590-WTP-3PS-MWKO0-T0001, Rev 5
Activated Carbon Bed Adsorbers

Revision

Reason for Revision

0

Issued for purchase of HLW Adsorbers. LAW adsorbers are on held pending approval of ABAR 24590-WTP-
SE-ENS-03-1261 Rev 0.

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

Incorporated SCN number 24590-WTP-3PN—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-05-00701, and 24590-WTP-SDDR-PROC-05-00018. Revised LAW instrumentation requirements for
remote mounting of analyzers and transmitters. Revised Figures 1 and 2 to clarify instrumentation. Added
appendix B and C to clarify testing requirements for carbon media. LAW adsorber ITS equipment for carbon
bed fire mitigation is still on hold. This includes: Isolation valves, high temperature switch and interlock, and
COx monitors and interlocks.

Incorporated SCN 24590-WTP-3PN-MWKO0-00002 and SDDRs 24590-SDDR-WTP-SDDR-M-06-00286,
24550-WTP-SDDR-M-06-00287. and 24590-WTP-SDDR-M-07-00051. Revised Appendix B and C Testing
requirements. Added WTP specific tailoring of codes (appendix D-J). Updated HLW ITS List. Updated - -~
Environmental Requirements based on EQ Room Data Sheets. Changed CO and COx analyzers from
suppliers scope to buyer’s. Added Hg Monitor probe connection detail (Fig 3).

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 LAW instrumentation scope from supplier to WIP. Renamed
Table 1 and 2. Added revisions to Tailored Codes in Appendix section

Incorporated SCN numbers 24590-WTP-3PN-MWKO0-00006 and 24590-WTP-3PN-MWKO0-00007.
Incorporated TCN numbers, 24590-QL-MRA-MWEKO0-00001-T0001, 24590-QL-MRA-MWKO0-00001-T0003,
24590-QL-MRA-MWKO0-00001-T0004, 24590-QL-MRA-MWK0-00001-T0005 and 24590-QL-MRA-
MWKO0-00001-T0008. Incorporated SDDR number, 24590-WTP-SDDR-MS-11-00087 by Reference.
Document was revised according to the approved change notices only, identification of revised items is not
necessary.
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Notice

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

1.1 Project Description and Location

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

The Hanford Site occupies an area of about 560 square miles and is located 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-1a-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 1s not required. Only the part or section shall be listed.

Page 1
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1.25

1.2.6

12.7

1.2.8

1.2.9

1.2.10

1.2.11

1.2.12
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Provide design calculations in accordance with this specification and applicable codes.
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-1, Section TA, and/or
ASME N509, Section 9, conduct the following acceptance tests in the shop, on each Activated
Carbon Bed Adsorber unit prior to shipment:

e Visual Inspection
¢  Structural Capability Test
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24590-WTP-3PS-MWKO0-T0001, Rev 5
Activated Carbon Bed Adsorbers

System Bypass Test

Mechanical Test

Differential Pressure Test

Airflow Distribution Test

Electrical Air Heater Performance Test (per design)

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

Provide detailed bag-in/bag-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, HEPA filters, efc. to simulate field conditions, demonstrate, and
videotape the bag-in/bag-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 perform a shop lifting test,
demonstrating that the lifting lugs or attachment points are adequate to support the Activated
Carbon Bed Adsorber units without distortion. Lifting 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 of the Activated Carbon Bed Adsorber units.

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

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

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

Delete.
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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: ‘

13.1
13.2
133
134
135
13.6
13.7
13.8
1.3.9
1.3.10
13.11
1.3.12
13.13
1.3.14
13.15

1.4

Shipping to jobsite.

Unloading and storage of all materials and equipment at jobsite.
Activated Carbon Bed Adsorber installation labor at jobsite.
Foundation, embeds, and anchor bolts.

Electric power supply.

External wiring.

External connection to Buyer’s instrumentation and controls.
Control system.

Piping external to the Activated Carbon Bed Adsorber unit package.
Pressure drop indicators for pressure drop piping conhections.
Installation of insulation.

Instrument racks.

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

- LAW instrumentation
Q (ITS) Fasteners
Acronyms
AGS American Glove box Society
AISC American Institute of Steel Construction
ASD Adjustable Speed Drive
ASME American Society of Mechanical Engineers
ASTM International Society for Testing and Materials
AWS American Welding Society
CFD Computational Fluid Dynamics
CFR Code of Federal Regulations
3-D Three-Dimensional

Page 4
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3-D
DBE
DF
DOE
ESF
ERDA
FMEA
HEPA
HCl1

HVAC
HOP
FFB
ICN

IEEE

ISA
ITS

LAW

LVP

MDS
MSDS
NDE
NRTL
ORP
OSHA
P&ID
PMI
PPE
ppm
psf
PSV
QA
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Three-Dimensional

Design Basis Event

Decontamination Factor

US Department of Energy

Engineered Safety Feature

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

Petrsonal Protection Equipment

Parts per million

pounds per square foot (Ib/ft*)

Pressure Safety Valve

Quality Assurance

Page 5
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QAP Quality Assurance Program

QL Quality Level

sC Seismic Category ‘ -
scfm Standard Cubic Feet per Minute

SDDR Supplier Deviation Disposition Request

SS “Stainless Steel

SS Safety Significant

TBD To Be Determined

UL . Underwriters Laboratories, Inc.

VSL The Catholic University of America Vitreous State Laboratory
WAC Washington Administrative Code

WTP Hanford Tank Waste Treatment and Immobilization Plant

1.5 Definitions

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

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

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

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

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

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

Bypass, Leakage: A pathway through which contaminated air can escape treatment by the
installed HEPA and/or adsorber banks. Examples are leaks in filters and filter mounting
frames, defective or inefficient isolation dampers that result in the uncontrolied 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

Page 6
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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, HVAC 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 monodispersed 0.3 um test
aerosol particies. :

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 Adsotber units for HLW 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-III 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).

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-HI 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

2.1.1

212

2.2

22.1
222

223

224

General

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

When specific chapters, sections, parts, or paragraphs are listed following a code, industry
standard, or reference document, only those chapters, sections, parts, or paragraphs of the
document are applicable and shall be applied. For the codes and standards listed in section 2,
the specific revision or effective date identified, as well as the specific revision or effective
date of codes and standards that they incorporate by reference (daughter codes and standards),
shall be followed. 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.

Unless specified otherwise, requirements apply to both HLW and LAW design, fabrication,
testing, storage, and handling,

Codes

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

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

ASME B31.3-1996, Process Piping. Sec Appendix E for WTP specific tailoring.

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

Page 8
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225
226
227

22.8

229
2.2.10
2211

2.3

23.1

232

233
234

235
2.3.6
237
23.8

239

2.3.10

2.3.11
23.12

2.3.13
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DOE-RL-92-36, Hanford Site Hoisting and Rigging Manual.
AWS D1.6, Structural Welding Code-Stainless Steel.
Delete. |

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

29 CFR 1910, Occupational Safety and Health Standards (OSHA).
UBC-1997, Uniform Building Code.

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

Industry Standards

AGS-G001 ©1998, Guideline for Gloveboxes, Second Edition.

ASME N509-1989, Nuclear Power Plant Air-Cleaning Units and Components, Sections 1, 2,
3, 4 — (Paragraphs 4.3, 4.4, 4.6.1 through 4.6.7.2, 4.11, 4.12. 4.13(a)), 5 ~ (Paragraphs 5.5,
5.6.5.5 and 5.6.5.6), 7 — (Paragraph 7.2), 8 — (Paragraph 8.2), 9, Appendix C, and Appendix D.

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

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

ASME Y14.100, Engineering Drawing Practices.

ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials.
ASTM F593, Standard Specification for Stainless Steel Bolis, Hex Cap Screws, and Studs.
ASTM F594, Standard Specification for Stainless Steel Nuts.

ERDA 76-21, Nuclear Air Cleaning Handbook, Chapter 1 (All), Chapter 2 (Paragraphs 2.1
through 2.4.16), Chapter 3 (Paragraphs 3.1, 3.4.1, 3.4.2, 3.4.5, 3.4.6), Chapter 4 (Paragraphs
4.3 through 4.3.5, 4.5.9), Chapter 7 (All), Chapter 8 (All), Chapter 9 (Paragraph 9.4.1).

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

PIP INIH 1000, Hot Insulation Installation Details.
RR-C-271D, Federal Specification for chains and attachments, welded and weldless,

NEMA 4, Enclosures for Electrical Equipment,

Page 9

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



2.3.16

2317

23.18

2.4

24.1
24.2
243
24.4
2.4.5
2.4.6
24.7
24.8
249
24.10

24.11
24.12
2.4.13

2.4.14

24590-WTP-3PS-MWKGO0-T0001, Rev 5
Activated Carbon Bed Adsorbers

EE Std. 323, Standard for Qualifying Class |E Equipment for Nuclear Power Generafing
tations. See Appendix I for WTP specific tailoring (HLW only).

IEEE Std. 344, Recommended Practice for Seismic Qualification of Class 1E Equipment for v
Nuclear Power Generating Stations. See Appendix J for WTP specific tailoring.

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

ASME B30.11, Monofails and Underhung Cranes.

Reference Documents/Drawings

24590-WTP-3PS-G000-T000L, General Specification for Supplier Quality Assurance
Program Requirements

24590-WTP-3PS-G000-T0002, Engineering Specification for Positive Material Identification
(PM]I) for Shop Fabrication

24590-WTP-3PS-G000-T0003, Engineering Specification for Packaging, Handling, and
Storage Requirements

24590-WTP-3PS-NWP0-T0001, Engineering Specification for General Welding and NDE
Requirements for Supplier Fabricated Piping ‘

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

24590-WTP-3PS8-JQ07-T0001, Engineering Speczﬁcatzon Jfor Instrumentation for Package
Systems

24590-WTP-3PS-SS00-T0001, Engineering Specification for Welding of Carbon Structural
Steel

24590-WTP-3PS-SS00-T0002, Engineering Specification for Welding of Structural Stainless
Steel and Welding of Structural Carbon Steel to Structural Stainless Steel

24590-WTP-3PS-FB01-T0001, Engineering Specification for Structural Design Loads for
Seismic Category III and IV Equipment and Tanks

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

Deleted.
24590-WTP-3PB-P000-TS11V, Piping Material Classification, Pipe Class S11V
24590-WTP-3PB-P000-TS11N, Piping Material Classification, Pipe Class SI1IN

24590-WTP-3PS-PV00-T0001, Engineering Specification for Technical Supply Conditions
for Valves
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24590-WTP-3PS-PV00-T0001, Engineering Specification for Technical Supply Conditions
for Valves

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

24590-WTP-3PS-EKP0O-T0001, Engineering Specification for Electrical Requirements for
Packaged Equipment

24590-WTP-3PS-MUMI-T0002, Engineering Specification for Low Voltage Induction Motors
24590-WTP-3PS-PS02-T0001, Engineering Specification for Shop Fabrication of Piping

24590-WTP-3PS-MV00-T0001, Engineering Specification for Pressure Vessel Design and
Fabrication

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

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

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

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

24590-WTP-3P5-G000-T0015, Engineering Specification for Environmental Qualification. of
Mechanical Equipment

24590-WTP-3PS-G000-T0014, Engineering Specification for Supplier Design Analyses

24590-HLW-M6-HOP-00011, P&ID - HLW Melter Offgas System Melter 1 Secondary Offgas
Treatment Sheet 3 of 3.

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

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

24590-WTP-LIST-CON-08-0001, Restricted Materials List.

3 Design Requirements

31

3.1.1

General Requirements

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

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

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

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. : '

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 HLW and LAW
Activated Carbon Bed Adsorber. :

For HLW, each fire detection system shall allow the isolation of one carbon bed upon
detection of a fire, such that one Activated Carbon Bed Adsorbér will not affect the fire
detection capability in the other unit. Refer to 24590-HLW-M6-HOP-00011 and 24590- -
HLW-M6-HOP-20011 for HLW CO monitor and isolation valve configuration requirements.

For LAW, COx monitors shall be located on the inlet and outlet of the Activated Carbon Bed
Adsorber unit. LAW Activated Carbon Bed Adsorber unit shall be isolated with pneumatic
valves on the inlet and outlet as shown on P&ID 24590-LAW-M6-LVP-00004.

The Activated Carbon Bed Adsorbers shall be designed for carbon bed isolation as the
primary means of fire suppression. Seller shall also design a water flood fire suppression
system in accordance with applicable requirements of ASME AG-1, subarticle FE-4620, and
MDSs in section 2 of the purchasing documents. 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 HLW housing and
specitying the required size Rupture Disk for each LAW housing. Seller shall work closely’
with Buyer in determining required flow-rates for fire suppression water.

The Activated Carbon Bed Adsorber units and all permanently attached appurtenances (i.e.

piping manifold, insulation, valves, and maintenance platforms) shall be designed to fit within
the space envelope specified on the MDSs in section 2 of the purchasing documents.
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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, thermal analysis, Activated Carbon Bed Adsorber analysis, and
seismic analysis to be provided per this specification must verify that the final detailed design
of the Activated Carbon Bed Adsorber and support frame meets the requirements set forth in
this specification.

Each Activated Carbon Bed Adsorber Bed unit shall include all items listed or implied
including, but not limited to, the following:

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

o 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 permanently
attached to the Activated Carbon Bed Adsorbers and easily accessible for shop and field
testing. If required pipe length is not feasible within the space envelope or down stream of
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-in/bag-out
procedure to be developed by the Seller to facilitate adsorber removal and replacement
operations. The Seller shall work closely with the Buyer on developing the bag-in/bag-out
procedure.

The Activated Carbon Bed Adsorber shall be designed to attach insulation to the exterior of
the pressure boundary. The design shall ensure the insulation is installed per the requirements
of Buyer Specification 24590-WTP-3PS-NN00-T0001, Thermal Insulation for Mechanical
Systems and section 4.3 of this specification.

Confinement of melter offgas is an ITS function of the activated carbon bed adsorber units for
both HLW and LAW. Design of the pressure boundary and support frame shall ensure
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-III DBE.

Page 13

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



24590-WTP-3PS-MWKO0-T0001, Rev 5
Activated Carbon Bed Adsorbers

For LAW, Seller to provide design for structural attachment to Buyer supplied embeds. The
design shall include a Seller supplied 16” x 16” x 1-1/2” steel plate welded to each embed.
" The support column shall be attached to the 1-1/2 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

3211 Each offgas stream consists of two (2) Activated Carbon Bed Adsorbers that can be
operated in either series or parallel with the ability to isolate one unit for maintenance

during operation. During normal operation, the Activated Carbon Bed Adsorbers will
operate in a lead/lag series arrangement.

32.1.2 The Activated Carbon Bed Adsorber units are located downstream of HEPA filter banks
' operating with a minimum particulate removal efficiency of 99%.
3213 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 HLW Activated Carbon Bed Adsorber

3221 HLW Activated Carbon Bed Adsorbers shall be used to remove mercury hydrogen chloride
hydrogen fluoride, sulfur dioxide, and iodine from the HLW melter secondary offgas HOP
system. ' :

3222 Each Activated Carbon Bed Adsorber vessel shall be designed with a Seller specified
activated carbon media and number of beds to meet performance criteria specified in
section 3.4 of this specification and the MDSs in section 2 of the purchasing documents.

3.2.3 LAW Activated Carbon Bed Adsorber

3.2.3.1 LAW Activated Carbon Bed Adsorber shall be used to remove mercury (Hg), iodine (L),
HCI, and HF from the LAW melter secondary offgas LVP system.

3232 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

3.3.1 If determined necessary by Seller, to prevent condensate from forming in the activated carbon
media during startup or after replacement, the Seller shall propose an electric preheater.

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

Seller shall submit proposed control system and instrumentation for the preheater in
accordance with Buyer specification 24590-WTP-3PS-JQ07-T0001 Instrumentation for
Package Systems, and with the requirements of this specification.

Performance

General

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.

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.

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

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

Actuators for On/Off valves shall meet the performance requirements of Buyer specification
24590-WTP-3PS-JV15-T0001, Actuators for On/Off Valves.

HLW

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.

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

LAW

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.

Seller shall affirm activated carbon media performance utilizing Buyer Third Party

Warranty and Permmt Testing results in accordance with Appendix B and C of this
specification.
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Design Conditions

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

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

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

Environmental Conditions

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.

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

Deleted

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

Mechanical equipment/components required to meet credited safety functions of confinement
of melter offgas (HLW and LAW) shall be designed and fabricated to meet environmental
qualifications in accordance with engineering specification 24590-WTP-3PS-G000-T0015,
Engineering Specification for Environmental Qualification of Mechanical Equipment, for a
mild environment.

Mechanical Requirements

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

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

Valves and actuators shall meet the requirements of Buyer specification 24590-WTP-3PS-
PV00-T0001, Technical Supply Conditions for Valves, and 24590-WTP-3PS-JV15-T0001,
Actuators for On/Off Valves. Vaive 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-00011 and 24590-HLW-M6-HOP-20011 for HLW and P&ID
245%90-LAW-M6-LVP-00004 for LAW.

3.7.2 Loading System

3721 Pneumatic loading shall lift activated carbon media to the fill chute. The carbon media
shall be gravity loaded through the fill chute.

3.7.22 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.

3723 The loadihg .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.

3.724 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.

3725 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:

e Operational Test
e Load Test

3.7.3 Unloading System

3.7.3.1 Spent carbon media shall be gravity unloaded directly into 55 gal drums for disposal. Seller
shall allow for clearance of the 55 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,

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

3733 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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Discharge Filter Requirements

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.

Lifting Requirements

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

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

The lifting lugs shall be designed 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.

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

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

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

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

All Iifting 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.

Loadings

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 fire 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.

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

support frame shall be in accordance with applicable codes, standards, and reference
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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-1, Paragraph AA-4214
and be in accordance with Buyer specification 24590-WTP-3PS-FB01-T0001, Engineering
Specification for Structural Design Loads for Seismic Category IlI 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.

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

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

Bag-in/Bag-out Procedure Requirements

Seller shall provide a detailed bag-in/bag-out procedure using a pneumatic loading system and
gravity unloading of the Activated Carbon Bed Adsorber media and discharge filters using
PPE, bags, a glovebag (if required), and special tools. Procedure 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.

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

Procedure shall include proposed means of activated carbon adsorbent media delivery (i.¢. 40
Ib bags, 55 gal drums, etc.).

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

If a glovebag is required to perform the bag-in/ bag-out procedure, it shall conform to
AGS-G001, and ERDA 76-21, Paragraph 2.2.1 and Chapter 7. Seller shall work with Buyer
to determine whether or not a glovebag will be necessary.

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

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

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

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.

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

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

e Activated carbon bed(s).

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

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

o 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.

e 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

Definition of design criteria and inputs with corresponding sources

Results of literature searches and other applicable background data
Applicable codes, standards, and reference documents per section 2 of this
specification broken down by chapter, section, and paragraph, as applicable
Analysis methodology

e Description of computer(s) used to conduct analysis
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e Description of software/computer programs wused 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.

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

Thermal Requirements

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

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

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

The thermal analyses shall confirm the thickness and extent of insulation 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 of the skid boundary does not
exceed 100 °F.

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 VI, Div.1
calculations for design of the Activated Carbon Bed Adsorber pressure boundary. If
determined necessary, based on Seller operating procedures, operators shall have the option 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.

Activated Carbon Bed Adsorber Design Analysis Requirements

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

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

Analysis shall determine expecied adsorbent changeout frequency based on the gas
composition and load information specified in the MDSs in Section 2 of the purchasing
documents.

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. ‘

Seller shall provide the documented results of the Activated Carbon Bed Adsorber analysis
with any graphical results, as applicable, in report form to the Buyer prior to fabrication.
Refer to section 3.12.6 and 3.12.7 for the minimum requirements of the report.

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.

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

Electrical Requirements

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-EKP0-T0001, Electrical Requirements for Packaged Equipment.

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

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

3.155 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-T0001, Instrumentation for Package Systems. For
general instrumentation scope refer to P&ID 24590-HLW-M6-HOP-00011 and 24590-
HLW-M6-HOP-20011 for HLW and P&ID 24590-LAW-M6-LVP-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-JQO7-T0001, Instrumentation for Package Systems.
Buyer shall provide programming according to Seller’s specification of the monitoring and
control requirements. Buyer shall provide controller, software, and attend and support the
factory test of the equipment at the Seller’s facility. ‘

3.16.1.2 Delete.

3.16.2 Activated Carbon Bed Adsorber

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

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

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

e Radar level indicator for each Activated Carbon Bed Adsorber vessel.

o 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 24590-HLW-M6-HOP-00011 and 24590-HL.W-M6-HOP-20011 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:

o Two (2) Thermowells for Buyer supplied inlet temperature elements (ITS) and
indicating transmitters on inlet piping.

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

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

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

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

e 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.

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

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

o HF/HC! monitor sample tap and return tap for Buyer supplied HF/HCI analyzer.

See P&ID 24590-LAW-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-T0001,
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
technical advantages and exclude commercial considerations.

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

The HLW 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 24590-WTP-3PS-JQ07-T0001, Instrumentation for
Package Systems, and the requirements of [EEE Std. 384.

The following instrumentation for HLW are specified ITS and shall have isolated hardwires
to Buyer’s programmable protection system (PPJ) in accordance with the requirements of
section 3.4.4 of Buyer specification 24590-WTP-3PS-JQ07-T0001, Inustrumentation for
Package Systems for ITS instrumentation, and the requirements of TEEE Std. 384,

=Control and electrical components related to HLW 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
confro! panel. All isolation valves are fail closed. (Refer to P&ID 24590-HLW-
M6-HOP-00011 and 24590-HLW-M6-HOP-20011.
» Buyer supplied inlet and outlet CO analyzers for HLW.
The following instrumentation shall meet the requirements of Buyer specification 24590-
WTP-3PS-IQ06-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 HLW 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.

Delete.
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Optional Preheater

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

Proposed control system shall be in accordance with the requirements of Buyer
specification 24590-WTP-3PS-JQ07-T0001, Engineering Specification for Instrumentation
for Package Systems.

Accessibility and Maintenance

General
Accessibility and maintenance requirements shall be per this specification.

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

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

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

Seller shallAdesign and supply any special tools required fo perform maintenance activities
and describe its use in applicable procedures.

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

Platform Requirements
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.
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-Werking Surfaces, and AISC 9® 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 HLW 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 Mélterials

4.1

4.1.1

4.14

4.2

421

General

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

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.

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 B and C testing.
Seller shall provide a certificate of analysis (COA), which establishes limits for future
purchase of replacement Activated Carbon Media.

Performance of the Activated Carbon Bed for removal of HCI, HF, and radioactive iodine
(') associated with the LAW and HLW offgas system is required. The performance
requirements of the HLW Activated Carbon Bed also includes the removal efficiency
requirements for SO,. Calculation of guard bed media design life shall include other acid
gases also present in LAW melter offgas (SO,, HNO, and HNO;).

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

Construction

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

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.

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.

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

Dissimilar metal couples shall be avoided due to corrosion potential.

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

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

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

Deleted.

Insulation

The Seller shall provide detailed insulation installation procedures complete with sketches
showing methods and details for applying and securing external insulation, metal jacketing,
etc., to the Activated Carbon Bed Adsorber Units and necessary piping. The insulation
procedures shall be in accordance with PIP INIH 1000 and NACE Standard RP0198, Buyer
specification 24590-WTP-3PS-NNO0-T0001 Thermal Insulation for Mechanical Systems, and
this specification.

Procedures for insulation thicknesses greater than three (3) inches shall be applied in multiple
layers with staggered joints. Each layer of multiple layer and double insulation shall be held
in place separately.

Procedures for insulation installation shall include jacketing the insulation with 304 L stainless
steel following the requirements of Buyer specification 24590-WTP-3PS-NN00-T0001
Thermal Insulation for Mechanical Systems, and this specification. The stainless steel
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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Seller shall recommend cements, mastics, and adhesives that will be suitable for the maximum
design temperature of the Activated Carbon Bed Adsorber units. The mixing of cements,
mastics, etc., shall be done with deionized water. All recommended cements, mastics,
adhesives must by certified for contact with austenitic stainless steel.

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

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

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

Piping
All applicable materials used for piping and related appurtenances shall be in accordance with
the requirements of the MDSs and Buyer specification 24590-WTP-3PB-P000-TS11V Piping

Material Classification Pipe Class SI11V, for HLW, and Buyer specification 24590-WTP-
3PB-P000-TS11N Piping Material Classification Pipe Class S1IN, for LAW.

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

Prohibited Materials
Mercury and other low melting point metals, their alloys, or materials containing such metals -
as their basic constituents shall not be used in the construction of the Activated Carbon Bed
Adsorber units and shims.
Molybdenum and halides shall not be used in direct contact with stainless steel.

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

Halide containing materials shall not be used in any component of the Activated Carbon Bed
Adsorber units, unless otherwise noted in this specification.

Certain materials are restricted from use at WTIP. Refer to 24590-WTP-LIST-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.

Storage of Special Materials (e.g., stainless steel) prior to work
Stainless steel is susceptible to cotrosion 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.

S5 Fabrication

5.1 Genéral Requirements

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

5.12 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 VIIIL, Div. 1. U-stamp and National Board Registration for
the Activated Carbon Bed Adsorbers are not required.

5.1.3 Identification of fabrication methods shall be included in the detailed design of the Activated
Carbon Bed Adsorber units.
5.14 All fabrication shall be performed by personnel qualified in accordance with this specification

and applicable documents in section 2 of this specification.

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

5.2 Assembly

521 Flatness of the completéd Activated Carbon Bed Adsorbers and support frames shall be 1/8
inch per foot minimum, with no greater than 3/16 inch over the entire length, except for areas
around cutouts. Areas around cutouts shall be flat within 1/16 inch per foot.

522 Cutout locations shall be within + 1/8 inch and cutout size shall be within + 1/16 inch.

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

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

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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Welding

Seller shall develop detailed welding, weld inspection, NDE, and weld repair procedures for
fabrication of the Activated Carbon Bed Adsorber units and submit them to the Buyer for
review prior to fabrication. Procedures shall include acceptance criteria. The procedures shall
conform to the following, as applicable:

Buyer Specification 24590-WTP-3PS-SS00-T0001

Buyer Specification 24590-WTP-3PS-S500-T0002

Buyer Specification 24590-WTP-3PS-NWP0-T0001

Buyer Specification 24590-WTP-3PS-MVB2-T0001 (Pressure Boundary Only)
ASME AG-1a, Article HA-6000

ASME AG-1, Articles FE-6000

ASME Boiler and Pressure Vessel Code, Section VIIL, Div. 1 (Pressure Boundary
Only) - '

ASME B31.3

AWS D1.6

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.

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.

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.

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

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

Joints and seams shall be fabricated in accordance with ASME AG-1a, subsubarticle HA-4330
and ASME Boiler and Pressure Vessel Code, Section VIII (housing pressure boundary only).

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.

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.

If the vendor opts to perform CGD on the 18 bellows, thermowells, and /or 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.

Coating

Seller shall provide coating for carbon steel surfaces in accordance with 24590-WTP-3PS-
AFPS-T0001, Engineering Specification for Shop Applied Special Protective Coatings for
Steel Items and Equipment, Appendix D, Ttem # 8.20. System code D applies.

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

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.

Zinc filled coatings shall be held back from the carbon steel to stainless steel welds by 3 to 4
inches for shop welds and 4 to 5 inches for field welds. Coating hold back requirements are
further defined in 24590-WTP-3PS-AFPS-T0001, Engineering Specification for Shop Applied
Special Protective Coatings for Steel Items and Equipment, section 2.2.1.

The following coating materials may be applied directly to stainless steel surfaces:

e  Sherwin Williams Macropoxy 646
o Carboline Carbogard 890

Insulated surfaces (applicable only to carbon steel in contact with stainless steel) with an
operating temperature no greater than 200 °F shall be coated with system code H (see 24590-
WTP-3PS-AFPS-T0001, Engineering Specification for Shop Applied Special Protective
Coatings for Steel Items and Equipment, Appendix C, Table 2, limited to the coating materials
listed in section 5.5.5 above). The coating shall be applied to all carbon steel surfaces
overlapping 1 inch on to the stainless steel. Insulated surfaces {(applicable only to carbon steel
in contact with stainless steel) with an operating temperature from 200 °F to 300 °F shall be
coated with system code G (see 24590-WTP-3PS-AFPS-T0001, Engineering Specification for
Shop Applied Special Protective Coatings for Steel Items and Equipment, Appendix C, Table
2). The coating material specified for use in system code G is not acceptable for direct
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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Carbon steel components of gratings, platform assemblies, ladder assemblies, crane rail, and
supports shall be hot dip galvanized in accordance with 24590-WTP-3PS-AFPS-T0001,
Engineering Specification for Shop Applied Special Protective Coatings for Steel Items and
Eguipment, Appendix D, Note 15.

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

6 Tests and Inspections

6.1

6.1.1

6.1.2

6.1.3

6.1.6

General Requirements

The Activated Carbon Bed Adsorber units shall be tested and inspected per this specification,
applicable documents listed in section 2 of this specification, and all appendices, addenda, and

- attachments. Seller shall submit shop and field test plans for Buyer review.

Seller shall conduct and be responsible for all testing and inspections required per this
specification, applicable codes, applicable standards, and reference documents.

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

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

Activated Carbon Bed Adsorber

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

All Seller furnished equipment, apparatus, and instrumentation

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

Seller shall complete reports of all testing and inspections and submit them to Buyer. Reports
shall identify the component tested, date performed, applicable test procedure, acceptance
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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 traceable 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-1, subarticle AA-6330, ASME Boiler and Pressure Vessel Code, Section
VI, Div. 1 (housing pressure boundary only), and Buyer specification 24590-WTP-3PS-
MVO00-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-SS00-T0002, Engineering
Specification for Welding of Structural Stainless Steel and Welding of Structural Carbon Steel
to Structural Stainless Steel and 24590-WTP-3PS-SS00-T0001, Engineering Specification for
Welding of Carbon Structural Steel.

6.2.3 Piping shall be inspected, examined, and tested in accordance with ASME B31.3, Buyer
specification 24590-WTP-3PS-PS02-T0001, Shop Fabrication of Piping, and Buyer
specification 24590-WTP-3PS-NWP0-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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Laboratory Tests

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 of NQA-1. 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.

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.

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.

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 B and C of this specification.
The Seller shall provide separate reports for HLW 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 final report shall identify any effects
related to the design of the Activated Carbon Bed Adsorber Units.

Shop Tests

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.

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 afier 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-1, Article FE-5000. Seller shall issue manufacturer’s information for testing media to the
Buyer for review prior to purchase.

6.5.4 Electrical and instrumentation tests shall be conducted in accordance with the requirements of

' Buyer specification 24590-WTP-3PS-EKP0-T0001, Electrical Requirements for Packaged
Equipment, and 24590-WTP-3PS-JQ07-T0001, Instrumentation for Package Systems.
Electrical and instrumentation test reports shall be submitted for Buyer review.

6.5.5 Seller shall conduct the following acceptance tests in the shop on each umit ‘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-1 (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-ml/sec 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-1
(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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Demonstration shall include removal and replacement of one (1) activated carbon adsorber
bed adsorbent and the discharge filter(s) for one (1) Activated Carbon Bed Adsorber unit for
each HLW and LAW facility. Actual adsorber bed adsorbent to be removed shall be chosen
by the Buyer.

When conducting the demonstration, Seller personnel shail be wearing all PPE required per
the final bag-in/bag-out procedure.

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

7 Preparation for Shipment |

7.1

7.1.1

7.2

7.2.1

7.2.2

7.3

7.3.1

732

General Requirements

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

- The activated carbon media shall be packaged/prepared for shipment, handled, and stored in

accordance with Buyer specification 24590-WTP-3PS-G000-T0003 Engineering Specification
Jfor Packaging, Shipping, Handling and Storage Requirements, ASME AG-1, Article FE-7000
and FF-7000, (Level B).

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

Cleanliness

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

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

Tagging

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

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

shop location

date of manufacture

serial number

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

weight of assembly

purchase order number

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

All field tesﬁng materials and filters shall be tagged as required for field testing.

Seller shall use Buyer supplied tag numbers for valves, instrumentation, junction boxes, racks,
and panels.

Documentation

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.

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
s Plant Item Number

Shipment Preparation Instructions

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

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

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.

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, eic.). In addition, the Seller shall provide instructions for removal of temporary
materials, as required.

Page 38

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



24590-WTP-3PS-MWKO0-T0001, Rev 5
Activated Carbon Bed Adsorbers

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-G000-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-G000-T0001, General Specification for Supplier Quality
Assurance Program Requirements.

813 Seller’s QAP, as a minimum, shall contain the requirements detailed in the Supplier Quality
: Assurance Program Requirements Data Sheets listed in Section 2 of the purchasing
documents. :

8.2 Quality (Q) Related Components

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

82.2 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-1, and has been previously evaluated and accepted by the WTP
Quality Organization.

8.2.4 Seller shall submit their QAP and work plan to Buyer for review prior to commencement of

work. The plan shall include documents and procedures to implement the work and include a
matrix of essential QA elements cross referenced with the documents/procedures.

83 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-W'TP.
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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

10.1.1

10.1.2

10.1.3

10.1.4

10.1.5

10.1.6

10.1.7

10.1.8

General

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.

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

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

Seller shall submit to Buyer Engineering and Quality 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.

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

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

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

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

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

Provide MSDS for Seller’s recommended challenge gas.

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

e 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.)

Provide installation manual per the requirements of engineering spec1ﬁcat10n 24590 WTP
3PS-G000-T0003, Packaging, Handling, and Storage Requzrements

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

All analyses shall be submitted in accordance with the requirements of 24590-WTP-3PS-
GO000-T0014, Engineering Specification _for Supplier Design Analyses.

Drawings

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

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

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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Qutline 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,

e 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).

e Opverall single line diagram (wiring diagram) showing all electrical equipment and
wiring in the Activated Carbon Bed Adsorber Unit.

e 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.

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

30% Design Review

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

Finalized outline dimensions of the Activated Carbon Bed Adsorber units shall be included in
the 30 % design review. Finalized dimensions shall, at 2 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-in/bag-out plan

Fire water inlet and drain locations and sizes

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.

Page 42

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



24590-WTP-3PS-MWKO0-T0001, Rev 5
Activated Carbon Bed Adsorbers

10.5 Calculations

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

e A concise statement of the purpose of the calculation

Input data, applicable criteria, and stated assumptions

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 fo, 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:

Docament Number — Test plan number in the document header.
Document Hierarchy — Statement in the test plan text referencing the governing
test specification.

e Background — Summary level discussion of past results and current data needs
that provide context and relevancy of the testing to the WTP Project.

e Test Prerequisites — Definition and/or reference of laboratory testing, engineering
analyses, small-scale testing needed to support testing.

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

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

e Test Modifications — Test Plan shall contain a statement defining how changes or

- modifications in operations or testing will be documented in the “desk copy” or
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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 defining
where any changes or modifications to the baseline equipment will be recorded,
e.g., laboratory record book.

M&TE - A list identifying measuring and test equipment (M&TE) used to collect
data to meet Test Specification requirements, data reported to the project in the
summary report or other data reporting formats, and M&TE relied upon for control
or 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 defining
method to label, store and maintain samples,

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

Personnel Qualification — List of any special training needs.

Quality Assurance — Statement identifying applicable quality assurance
requirements. Any exceptions to the approved quality assurance plan shall be
described.

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

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

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

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

Describe the unit operations in which the tests were performed and contrast test
conditions with planned operating conditions of the RPP-WTP, as appropriate,
Present and discuss test results and compare 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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e Data tables listing monitored parameter values.
e A discussion of how the test resuylts validate equipment sizing and performance.

11 References

11.1  Incorporated Design Changes

24590-WTP-3PN-MWKO0-00001
24590-WTP-3PN-MWK0-00002
24590-WTP-SDDR-PROC-04-01020
24590-WTP-SDDR-PROC-04-01040
24590-WTP-SDDR-PROC-05-00392
24590-WTP-SDDR-PROC-05-00602
24590-WTP-SDDR-PROC-05-00652
24590-WTP-SDDR-PROC-05-00701
24590-WTP-SDDR-M-05-00018
24590-WTP-SDDR-MS-07-00051

® ® & & & @ 6 ° o s

11.2  Design Changes Incorporated by Reference

e 24590-WTP-SDDR-M-06-00286 .
24590-WTP-SDDR-M-06-00287 /
e 24500 WTP-SDDR-MS-08-60646— 04 81 [n @"ﬂ:' v
—— e 24590-WIFP-SDDR-MS-08-00042— tin @i i ;);) A/\\
e 24590-WTP-SDDR-MS-11-00087
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LAW Structural Attachment Design Requirements

Note: Figure 4 from TCN, 24590-QL-MRA-MWKO0-00001-T0001, incorporated as Figure 1
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- Figure 2 Deleted

| Deleted.
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Table 1 Quality Level List (HLW)
QUALITY LEVEL

COMPONENT TAG NO.:

24580-HLW-MV-HOP-ADBR- 00001 A/B

24530-HLW-MV-HOP-ADBR-00002A/B

’mng Number Item No. |Pescription Material or Vendor QTy aLem | cGb COMMENTS

D816¢ D8169-1 Alr Slot with Ssmple Holes DB169-1 1 [¢Y] No Doe_s riot function to cordain melter offgas. This part forms part of the carbon

Infet Air Slot D&169-2 Air Slot without Sample Holes DB8169-2 ] CM No gfs: r::ﬁr(l:ﬁun to contain melter offgas. This part forms part of the carbon
D8169-3 Vertical Channel LH 12GA SHT 316L 88 1 CM No g: ni{:rff;;ﬁon to contain melter offgas. This part forms pait of the carbon
08169-4 Vertical Channe! RH 12GA SHT 316L 58 1 CM No gsglsaﬂ'fe:::ﬂon to contain melter offigas. This part forms part of the carbon
[D8iees Horizontal Channel 12GA SHT 316L SS 20 CM No &qrnﬁ:ier\'lﬂon 1o contain meiter offigas. This part forms part of the sarben

media screen

D8169-6 Lower Channe! 12GA SHT 316L 88 2 cM No. |Does rot function to contain melter offgas. “This part forms part of the carbon
D8169-7 Upper Charnel 12CA SHT 316L 88 2 CM No g:gf:nﬁr:::;ﬁon 1o contain melter offgas. This part forms part of the carben
D8169-8 Vartical Fiat Bar (118) 12GA SHT 3161. 88 2 CM Ne gu?:;anzrft;r;ﬁon to contain melter offgas. This part forms part of the carbon
081699 Verlical Flat Bar {123.53) 12GA SHT 316L 8§ 2 [ No \%ﬁ;ﬁiﬁnn to .conlain melter offigas. This part forms part of fhe carbon
D8169-10  {Backing Washer 12GA SHT 316L. 88 3 CM No m;anzr:;r;ﬂon to contain melter offgas. This part forms part of the carbon
0816911  |Perforated Sheet (22.38) 20GA SHT 316L 88 10 CM No glf:ni(tzrf?r;ﬁon to contain melter offgas. This bart forms part :;f the carbon
D8168-12  |Petforated Sheet (10.44) 20GA SHT 316L. 88 2 [s11) Neo D"::Lansoc!?;réﬁon to contain melter offgas. This part forms part of the carbon

WU 081701 Vertical Channel 12GA SHT 31688 2 CM No gs:;anmlﬁon to contain melter offgas. This part forms part of the carbon

Outtet Air Slot 081702 Horizontal Channe! 12GA SHT 316L. 88 10 [=] No r;::;! r:iﬁ-::ﬁon to contain melter offgas. This part forms part of the carbon
D8170-3 Lower Channel 12GA SHT 316L SS 1 CM No guc;::nﬁ?;r;ﬁon to cortain melter offgas. This part forms part of the carbon
D8170-4 Upper Channal 12GA SHT 316L 8S 1 cM No Dmggfnﬁrfeuen?:tlon to céntn!n melter offgas. This part forms part of the carbon
081705 Vertical Flat Bar 12GA SHT 316L 8§ 2 - CM No ggzl:ni?:?nréuon to contain melter offgas. This part forms part of the carbon
08170-6 Petforated Sheet (22.38) 20GA SHT 218188 10 [¢1) No gae::r:‘irreuenrt‘:ﬂon to cortain mefter offgas. This part forms part of the carbon
D8T70-7 ‘J'md Sheet (10.44) 30GA SHT 316L 85 2 CTM No 'Sﬁé':nm'éum to contaln melter offgas. This part forms part of the carbon

08174 D8171-1 Air Slat with Sample Holes ] DB16g-1 4 CcM T'm:imm to contain melter offgas. This part forms part of the carbon

Bed Air Slat (D8171-2 [Afr Slot without Sample Holes D8168-2 1 CM No x;an?z?fg;:ﬂon to contain melter ofigas. This part forms part of the carbon
081713 [Vertical Channel 12GA SHT 316L 85 2 [+]1] No g:;an:m';ﬁon 1o cortain melter offgas. This part forms part of the carbon
D8171-4 Horizontal Charnnel 12GA SHT 316L 88 20 CM No gg;an:ﬁ:;ﬂon fo contain melter offgas. This part fosms part of the carbon
[D81715 Lower Channel 12GA SHT 316L. 88 2 CM No ﬁ:ns;rre;r;tion to contain meiter offgas. This part forms part of the carbon
D8171-6 Upper Channel 12GA SHT 316L S8 2 [Y] No g:e:%: n?:;?;tion to contain meiter offigas. This part forms part of the carbon

media screen
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Drawing Number Item No. |Description Matarial or Vendor QTyYy QUCM | CGD COMMENTS
D8317-5 Sling {11200# McMaster - Carr 4 =] No  [Does not function io contain melter offgas. External to the pressure boundary
and is considered a none perminate piece of plant equipment  Used only for
handling the equipment during portation and inst 8
D8317-6 Name Plate (4.00 X 7.00) 11GA SHT 304 88 2 CM No  |Does not function to contain melter offigas. External to the pressure boundary
and is considered a none perminate piece of plant equipment. Used only for
handling the equipment during transportation and installation,
DB574 08574~ |-Beam X 12.54# HRS ASTM A36 QL Yes
Intet Fipe Support Assy  |D8574-: Angle (34.62) X2 X 1/4 ANGLE ASTM A-36 QL Yes
DB574-3 Plate (22.38 /4 PL 316l 88 QL Yes
DB8574-4 __ [Piate {21.38) /4 PL 316L 85 oL Yes
DB574-€ Plate {4.00) /4 PL 3161 S8 4 QL Yes
D857 4 Plate (7.00) /4 PL 316L S8 2 QL Yes
08574 Plate (2.75! /4 PL 316l S5 . QL Yes
08574 Hex HD Bolt (2.0) /2-13UNC 316 88 4 QL Yes
D8574- Lock Washer 21D 31888 2 QL Yes
D8574-10  jHex Nut 72-18UNC 316 SS 4 QL Yes
8802 3 Dréin Separator Glass QL Yes
VA-3000 CO ANALYZER |4 Mist Catcher QL Yes
5 Selector Valve PVC QL Yes
16 Filtsr 304 55 12 oL Yes
7 Filter 8 Q Yes
Pump 12 a Yes
hermo-Electric Dehumidifier 6 QL Yes
[1] Needie Valve PVC a2 QL Yes
Flow Meter Glass 12 QL Yes
2 ICO Analyzer Unit QL Yes
13 Capiliary [« Yes
14 Filter QL Yes
15 Pum| [« Yes
|Solenold Valve (2-wa 12 QL Yes
|Rotameter W1 valve [ QL Yes
|Solencid Vaive (3-Way) 6 QL. Yes
19 18 QL Yes
20 20 [+ R Yes
2 6 [« ] Yes.
8 QL Yes
2 Bulkhead Fitting {1/4 x 1/4) 4 QL Yes
24 3/8 inch Tee [N Yes
25 174 inch Tee 20 Q. Yes
Ige [Vacuum Switch QL Yes
27 VS-3001 Sarnple Sample System 6 aL Yes
28 'VA-3000 Analyzer [ QL Yes
29 /2 inch Piping 'PVC AR QL Yes
30 /8 inch PTFE Teflon Tubing |PTFE AR [« Yes
31 74 inch PTFE Teflon Tubing |PTFE AR QL Yes

24590-G04B-F00019 Rev 3 (6/29/2004)
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[Drawing Number item No. |Description Material or Vendor Qarty QLICM | CGD COMMENTS
Reinforcement Plate B D8188-20 12 QL Yes
linder 16" 1.D. D8188-21 2 QL Yes
8183-21. |Discharge Filter MTG Plate DB186 1 CM Ne  |Does not function to cantain melter offgas. This is the internal rack used to hold|
. the discharge filters.
08183-22 |Slide Gate Assembly |DB215-2 8 QL Yes
D8183-23  |Lifting Lug B8216 4 [e]] No |Does not function to cortain melter offgas. Lifting lugs do not form part of the
pressure boundary arxd are only used to handie the housings for transportation
and installation.
D8183-24 |Plate (126.62) /4 PL 316L S8 QL Yes
D8183-25 [Plate (120) 4 PL 316l 58 QL Yes
D8183-26 _ |Plate (84 /4 PL 316L 88 QL Yes
D8183-27  |Plate (6.25 /8 PL 316L 8S QL Yes
D8183-28 [Plate (5.62) 8 PL 316L 55 20 [0 Yes
D8183.29  {I-Beamn {131.86) X125 # HRS QL Yes
D8183-30 -Bearmn {120) 6 X125 #HRS QL Yes
D8183- -Beam {84.5) - ‘Eig 5 # HRS QL Yes
D8183-32 Pipe T.O.E. (45) 142 8CH 40 3161 88 QL Yes
|D8183-33_|Pige T.O.E_(12) 2 SCH 40 316L SS QL Yes
D8183-34 Pipe {23.62) 2 SCH 40 316L 88 QL Yes
D8183-35 Pipe {18.00) 12 SCH 40 31EL S5 QL Yes
D 36 QL Yes
Di 7 12 QL Yes
D QL Yes
D . QL Yes
[8] 3-40  [weld Neck Fian 2 X 150 316L SS QL Yes
D8183-4 Stip-on Flange 8 X 150# 316L S8 12 QL Yes
D8§163-42 _ [Weld Neck Flange 14 X 150% 316L S8 4 QL Yes
|Bi -4 50° Elbow 2 SCH 40 316L 89 2 QL Yes
D8183-44 _|Hex HD Bok HEX HD BOLT {1.75) 24 QL Yes
D! -46 -out Flange 'E 188-22 2 QL Yes
[D8183-4 Door Flan D8188-23 2 QL Yes
|D8183-4 Re-Bar Flange D8188-24 2 QL Yes
D8183-4 Round Bar 174 DIA ROUND BAR 316L §8 AR CM No {Does not furiction to cortain melter offgas. This round bar is used to help hold
. 2 bag in place during a discharge filter bag-inbag-out operation.
D8183-49 Pipe Support Assy D8229-1 QL Yes
DB183-50 Pipe Support Assy D8229-2 QL Yes
D8183-51  |Reirforcement PL (17.0 OD) 3/8 PL 318L 85 QL Yes
08183-52  [Reinforcement PL {15.5 OD; 38 PL 316L 8 QL Yes
D8183-53  |Reinforcement PL (18 OD; 3/8 PL 316 88 QL Yes
08183-564 |Reinfercement PL {4.00 OD) 3/8 PL 316L 88 QL Yes
D8183-55 _[Pipe Support Assy DBS74 QL Yes
D8183-568  [Ply 3/8 PL 316L 88 QL Yes
08188 D8188-1 Back Panei 3/8 PL 316L SS QL Yes
Housing WLOMT 08188 Front Panel 3/8 PL 316L S QL Yes
Details Dg188-2 Front Panel 3/8 PL 316L S§S QL Yes
D8188-4 Bottom Panel 3/8 PL. 3161 S8 QL Yes
08188-5 [Top Panel 3/8 PL 316L 8S QL Yes
Dg188-6 [Top Panel w/ Hole 3/8 PL 316L SS QL Yes
D8188-; [Top Panel 3/8 PL. 3161 §S QL Yes
DB186-8 ‘op End Panel - [3/8 PL 316L SS QL Yes
08188-S Inlet End Panel 3/8 PL 316L 8S QL Yes
08188-10 _ [Outiet End Panel /8 PL LSS QL Yes
D8188-11  |Hopper Side Main Bed 3/8 PL 316L 85 QL Yes
D8188-12 _|Hopper Side Guard Bed Panel 3/8 PL 316L. 88 QL Yes
08188-13  [Hopper End Main Bed Panel EE 6L 8S Qb Yes
08188-14 Hopper End Guard Bed Panel 3/8 PL 316L S8 QL Yes
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[Orawing Number ltem No. |Description Material or Vendor aTy QuUcM | ceD COMMENTS
D8188-15 _ jHopper Bottorn Panel 318 PL 316L 88 QL Yes
08188- Manway Flange 3/4 PL 3161 88 2 QL Yes
08188-17  [Manway Cover /2 PL316L 88 2 [«1R Yes
D§188- Reinforcement Plate 18" 374 X 1 RECT BAR 316L SS 2 QL Yes
D8188-19  [Reinforcement Plate 14" 3/4 X 1 RECT BAR 316L 58 1 QL Yes
D3188-20 _ |Reinforcernent Plate 8" 3/8 X 1 RECT BAR 316L SS 12 QL Yes
D8188-21 finder 16" .D. 3/16 PL 318L 88 QL Yes
D8188.22 {Bag-out Fla 316 PL 316L 88 [«TH Yes
0818823  |Door Flai 3/4 X 3 RECT BAR 3161 88 QL Yes
0818824 |Re-Bar Flange 1 X3 RECT BAR 316L 8§ QL Yes
08196 [8196-1 Plate (32.88) HAPL316L S5 et No |Does not function to contain melter offgas. This is the intemnal rack used to hold
the discharge fillers.
Discharge Filter MTG 081962 Plate (33.38) 4Pl 316L 8S 1 CM No [Does not function to contain melter offgas. This is the intemal rack used to hold
ihe discharge fillers.
Fiate 08196-3 Plate (23.75) UAPL316L 8§ 1 oM No  |Does not function to contaln melter offgas. This is the irternal rack used to hold
the discharge filters.
D8196-4 Plate (21.75) 14 PL316L 8S 4 M No  |Dogs not function to contain melter offgas. This is the internal rack used to hold|
the discharge filters.
D8196-5 Z-Bar (6.19) 12GA SHT 316L. 85 2 CM No  [Does not function to cortain melter offgas. This is the intemal rack used to hoid|
the discharge filters.
DB196-6 [Z-Bar (6.69) 12GA SHT 316L 8S 2 cM No |Does not function to cortain melter offgas. This is the internal rack used to hold|
the discharge filters.
D8196-7 Strip 20GA SHT 316L S8 4 [s1] No |Does not function to cortain melter offgas. This is the internal rack used to hold|
the discharge filters.
@1968 Puli Rod 16GA SHT 316L. 88 2 CM No |Does notfunction to contain metter offgas. This is used to help remave the
discharge filters during the bag-irvbag-out cperation.
D8215 D8215- P 8 SCH 40 3161 8S QL Yes
Siide Gate Assembly DB8215-; Flange PLATE 316L SS QL Yes
D8215- |Flange PLATE 316L SS QL Yes
D8215-4 Slide GA SHT 316L 88 QL. Yes
D8215- [O-Ring /4 DIA SOLID NEOPRENE QL Yes
D8215- Hex HD Bolt 3/4-10UNC 316 88 QL Yes
D8215- Hex Nut 3/4-10UNC 318 S5 QL Yes
D8215-£ Lock Washer 3/41D. 316 88 GL Yes
oez217 082171 Adsorber Assembly 08179 QL Yes * |The pipe coupling called out as part of this assembly functions to.contain melter
offgas, therefore, the whole assembly Is designated ITS.
* For lteri D8217-1 should refer to drawing DB179 for the safety / quality
designation and CGD requirements.
Housing Weldment Back Panel D§188-1 QL Yes
Front Panel D8188-2 Qv Yes
Bottom Panel |D8188-4 QL Yes
Top Panel DB188-E QL Yes
Top Pane! WiHoles DB188-£ QL Yes
Top Panel DB188- QL Yes
[Top End Panel DB188-€ p QL Yes
Inlet Erd Panet 08188- QL Yes
Outlet End Panel D8188-10 QL Yes
Hopper Size Main Bed Dg188- QL Yes
Hopper Side Guard Bed Panel D8188-12 [«]H Yes
Hopper End Main Bed Panel D8188- QL Yes
Hopper End Guard Bed Pane| D8188-14 [«'H Yes
Hopper Bottorn Panet D8188-15 Q. Yes
Marway Flas D8188- QL Yes
Relnforcement Plate 16" D8188- P QL Yes
{Reinfarcement Plate 14" jos188- 4 QL Yes
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Drawing Number Item No. |Description Matarial or Vendor Qry Quecm | CGD COMMENTS
D8217-13__|Reinforcement Piate 8 D8188-20 12 QL Yes
D8217-20  [Cylinder 16" 1.D. D§188-21 2 QL Yes
D8217-21  |Discharge Fliter MTG Flate D886 1 CM No  |Does not function ta contain melter offgas. This is the Internal rack used to hold
the discharge filfers.
DE217-22__[Slide Gate Assermbly D8215-2 8 ac Ves
D8217-23  [Lifting Lug B8216. 4 CM Ne  [Does not function to contain melter offgas. Lifting Jugs do not form part of the
pressure boundary and are only used to handle the housings for fransportation
and instaliation.
0821724 |Plate {126.62) /4 PL31EL 88 QL Yes
D8217-25  |Plate (120) /4 PR 3161 88 QL . Yes
0B217-26 _ |Plate (84) /4 Pl 316L 88 QL Yes
[DB217-27 _|Piate (6.25 3/8 PL3T6L 55 QL Yes
D8217-28 |Plate (5.62) 3/8 PL 316L S8 20 QL Yes
D8217-29 _|I-Beam (131.86) 6X 125 # HRS QL Yes
D8217-30_ {1-Beam {120} 6 X 125# HRS [¢IN Yes
D8217-. |-Beam (845 8 X125 # HRS QL Yes
08217-32 Pipe T.OE. (4.5 /2 SCH 40 316L 85 [sTH Yes
D8217-32 Pipe T.OE {12} CH 40 L 88 [« Yes
D8217-34 Pipe {23.62 2 5CH 40 LSS QL Yes
D8217-35  [Pipe (18.00) 25CH 40 L 88 QL Yes
DB217-36  |Pipe (3.00) 2 8CH 40 LSS QL Yes
D8217-37 _ |Pi 8.88 8 SCH 40 LSS 12 QL Yes
D08217-38  [Pipe (6.38) 8 SCH 40 316L SS QL Yes
D8217-39  |Pive (8.38; 14 SCH 40 316L 88 QL Yes
D8217-40 IV_Veld Neck Flange 2 X 150# 316L SS P aL Yes
D8217-4 Slip-on Flange 8 X 150# 316L 8S 2 QL Yes
D8217-4 Weid Neck Flange 14 X 150# 316L. 88 4 QL Yes
082174 2 SCH 40 316L 6S 2 QL Yes
HEX HD BOLT (1.75) 24 QL Yes
D8188-22 QL Yes
D8188-23 QL Yes
D8188-24 QL Yes
1/4 DIA ROUND BAR 316L S8 AR CM No  {Does not function to cortain melter offgas. This round bar is used to help hold
a bag in place during a discharge fitter bag-in/bag-out operation,
DB225- QL Yes
D8228-, QL Yes
17.0 0D} Jam PL 316L SS QL Yes
15.5 OD) 3/8 PL316L S8 QL Yes
18 OD} 3/8 PL 316L SS QL Yes
D8217-54 _ |Reinforcement PL (4.00 OD) 3/8 PL316L 8§ QL Yes
D8217-55  [Plug 3/8 PL316L S5 - QL Yes
08218 D8218+1 [W-Baam (278.50) 8 X 31# HRS ASTM A-36 Z QL Yes
Base Frame Assembly 08218-2 VV-Beam (88.96) 9 X 31%# HRS ASTM A-36 4 QL Yes
D8218-3 W-Beam (46.50) 10 X 31% HRS ASTM A-36 QL Yes
038218-4 Plate 1.0 PLHRS ASTM A-36 QL Yes
D8218-5 [Channe! (7.12) 4 X 5.4 HRS ASTM A-36 QL Yes
D8218-6 [Channel (81.25) 4 X 5.4% HRS ASTM A-36 QL Yes
D8220 D8220-1 Flat Bar (191.5) 142X 21f2 FL HRS ASTM A-36 E [&] No |Does not funation to cortain metter ofigas. Ladder and all associated parts are
external to the pressure boundary and form part of the maintenance platform.
Ladder Assembly DB220-2  |Flat Bar (35.5) 12X 2 12FLHRS ASTM A-36 2 cM No  |Does not function to contain melter offgas. Ladder and all associated parts are
external to the pressure boundary and formn part of the maintenance platform.
08220-3 Flat Bar (5.5} - 1/2 X 2172 FLHRS ASTM A-36 2 CM No {Does not function to contaln melter offgas. Ladder and all assoclated parts are
external o the pressure boundary and form part of the maintenance platform.
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[Brawing Number itemNo. [Description Material or Vendor QTY | QUEM | c6D COMMENTS
D8220-4 Flaf Bar {10.25) 144X 2 FLHRS ASTM A-39 2 CM No [Does not function to contain melter offgas. Ladder and ail associated parts are
external to the pressure boundary and form part of the rmaintenance piatform.
082205 Pipe 3/4 BAR CS 16 CM No  |Does not function to ¢ontain melter ofigas, - Ladder and all associated parts are
external to the pressure boundary and form part of the maintehance platiorrm.
D8220-6 Flat Bar (13.06) 1/4 X 2FL HRS ASTM A-36 2 CM No  [Does not function to contain metter offigas. Ladder and all associated parts are
external to the pressure boundary and form part of the maintenance platform.
D8220-7 Flat Bar (8.00) 4/4 X2 FL HRS ASTM A-36 2 CM Ne  |Does not function to cortain melter offgas. Ladder and alf associated parts are
. external to the pressure boundary and form part of the maintenance platform.
D8222 D8222- Housing Weldment Unit A D8183 [¢TH Yes
Housing Assembly D8222: Manway Covar 0818817 QL Yes
D8222-3 Slide Gate Assel DB215 QL Yes
08222-4 Access Door Discharge Filter D8224 Q. Yes
D8222-6 Carbon Sample Plug Assembl B82834 QL Yes
082226 Electrical Enclosuré/gauge panel DB8285 QL Yes * |PDITS contain 2 small amount of melter 5fgas making the pressure boundary
assy Unit A function of the PDITs an ITS function. This makes the essembly 118,
* For fternt DB222-8 should refer to drawing D8285 for the safsty 7 quality
desigration and GGD requirements.
DB222.7 Blind Flange Modified 8 X 1504# 316L S5 QL Yes
D8222-! Biind Fiange 8 X 150# 316L 85 QL Yes
D8222+ Pipe Piuj 74 X 1508 3161, SS oL Yes
08222-10 _ {Pipe Coupling /4 X 3000 316L S8 QL Yes
08222.11 Plpe Couplir £2 X 3000# 3161 88 QL Yes
D8222- Pipe T.O.E. (.38, /2 SCH 40 316L S8 QL Yes
DB8222- Pipe T.OE. {19.38) /2 SCH 40 316L S8 [T Yes
D8222-14 Thermoweli {27") B8309-2 QL Yes
D08222-15 herrnoweil (48") B3309-3 4 QL Yes
0822216 [Thermowell (86") B3309-4 4 QL Yes
0822217  [Temperature Elemert (27") 2904100-015 1 CM No  [Additional Protection Class (APC), may be purchased as commerciai
com) .
0822218  [Temperature Element (46") 2904100-015 4 CcM No |Additional Protection Class (APC), may be purchased as commercial
component.
0822219  |Temperature Element (86") 2004100-015 1 [¢) No |Additional Protection Class (APC), may be purchased as commercial
component.
DB222-20  |Radar Level Detector 2304100-017 QL Yes
D8222-21  |Manual Vaive 1/2" 2904100-019 Ql Yes
0822222 |Ball Valve 2" 2804100-020 QL Yes
0822223 |Gasket B/O Door 3/BTHK x WD Silicone Closed Cell Sponge 121t QL Yes
08222-24  [Gasket 8" Flan: 12 QL Yes
D8222-25  [Gasket Manway 3/8THK X TWD 2 QL Yes
D8222-26  [Hex Nut 172-13UNC 316 SS 24 QL Yes
D8222-27  [Hex Nut 3/4-10UNC 316 S8 224 QL Yes
D8222-28 [Hex HD Bolt (2.5) 3/4-10UNC 316 88 32 QL Yes
D8222-29  [Hex HD Bolt (3.5) 3/4-10UNC 316 S8 182 QL Yes
D8222-30 _ |Fiat Washer 21D, 318 88 24 QL Yes
D8222- Fiat Washer 41.D. 316 88 224 QL Yes
0822232 |DELETED
08222-33 Solenoid Vave 1/2" 2804100-022 QL Yes
08223 08223- Housing Weldment Unit B D8217 QL Yes
Housing Assembly 08223 Manway Cover DB188-17 aL Yes
D8223-3 Slide Gate Assembl I%m S QL Yes
D8223-4 Access Door Discharge Filter DB224 QL Yes
D8223-5 Carbon Sample Plug Assemb |B8284 QL Yes
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D8223-6 Electrical Enciosurelgauge panel 08286 1 QL Yes * |PDITs contain a small amount of melter ofigas making the pressure baundary
assy Unit A furetion of the PDITs an ITS function. This rmakes the assembly ITS.
* For itermi# D8223-6 should refer to drawing 08285 for the safety / quality
designation and CGD requirements.
Blind Flange Modified X 150# 3161 S8 oL Yas
Blind Flan X 1504 316L 8S QL Yes
Pipe Plug 74 X 1504 316L SS QL Yes
10___{Pipe Coupling /4 X 3000# 316L S8 QL Yes
1__{Pipe Coupling 72 X 30004 3161 SS QL Yes
2 |Pipe T.OE. (8.38) 72 SCH 40 316L S8 QL Yes
E Pipe T.0.E. (19.38 /2 SCH 40 3161 S8 QL Yes
4 Thermowell (27" 88309-2 QL Yes
5 Fhermowell {46"] B8309-3 4 QL Yes
D8223-16 _ [Thermowell (86" B8309-4 4 QL Yes )
D8223-17  [Temperature Element (27) 2904100-015 1 [« No |Additional Protection Class {APC), may be purchased as commerciat
componght,
D8223-18  {Temperature Element (46") 2804100-015 4 cM No |Additional Protection Class {APC), may be purchased as commercial
‘componert.
08223-18  [Temperature Element (86") 2804100-015 1 CM | No [Additional Protection Class (APC), may be purchased as cornmercial
comparent.
D8223.20  [Radar Level Detector 2804100-017 QL Yes
D8223-21__|Marual Vaive 112" 2902100019 QL Yes
D8223-22  [Ball Vaive 2" 2904100-020 QL Yes
D08223-23  |Gasket B/OQ Door 3/8THK % 1WD Siticone Closed Cell Sponge 121t QL Yes
D8223-24  |Gasket 8" Flange [P QL Yes
D8223-26 {Gasket Manway 3/8THK x TWD 2 Qb Yes
D8223-26  JHex Nut F2-13UNC 316 88 24 Qb Yes
D8223-27 Hex Nut 3/4-10UNC 316 88 224 QL Yes
D8223-28  |Hex HD Bolt {2.5) 4-10UNG 316 S8 32 QL Yes
D8223-29  |Hex HD Bolt (3.5} 3J4-10UNC 316 SS 182 QL Yes
D8223-30 _ |Flat Washer f21.D. 316 §S 24 QL Yes
D8223-31 _ JFiat Washer 3/41.D. 316 S8 224 QL Yes
0822332 |DELETED
08223-33  [Solenoid Valve 172" 2904100-022 QL Yes

DB224 D8224-1 Plate- 3/16 PL 316L S5 QL Yes

Access Door Discharge  [D8224-2 /16 PL 316L SS QL Yes

Filter 08224 /18 PL 316L SS QL Yes

D8224 4 X2 RECT BAR 316L 88 2 QL Yes

08224 3/4 X 2 RECT BAR 316L §5 2 QL Yes

08224 14X 2RECT BAR 318L 88 CM No |Does not function to cortain melter offigas. This bar is used to male a lifting lug
for the access door,

D8226 08226-1 |-Beam (25") 4 X 7.7# HRS ASTM A-36 1 CM No [Does net function to cortaln melter offgas. Crane trolley and all associated
parts are extemnal to the pressure boundary and are used as part of the carbon
media loading operation.

[Crane Trofley Assembly  |D8226-2 Square Tube (91.25) 4 X4 X114 WT HRS 4 CM No  |Does not function to contain melter offgas. Crane troliey and all assoclated
parts are external fo the pressure boundary and are used as part of the carben
media loading aperation,

D8226-3 Square Tube {113.75) 4 X 4X174WT HRS 8 [e1%} No  |Does nat function to cortain melter offgas. Crane trolley and ali associated
parts are extemnal to the pressure boundary and are used as part of the carbon
media loading operation.
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0D8226-4 Angle (6.00) 2 X2 X 14 WT HRS 7 CM No  |Does not function to cortein metter ofigas. Crane trolley and all associated

parts ara external to the pressure boundary and are used as part of the carbon
rmedia loading operation.

D8226-5 Angle (3.00) 2 X2 X114WT HRS 2 [+i) No  ]Does not function to cortain melter offgas. Crane trolley and all associated
parts ate extenal to the pressure boundary and are used aa part of the carbon
media loading operation.

DB226-6 Angle (3.00) 2 X2 X1/4WT HR8 2 CM No  [Does nat function to corkain melter offgas. Grane trolley and all associated
parts are external to the pressure boundary and are used as part of the carbon
media loading operation. -

08226-7 Flat Bar (6.00) . 1/4X 2 FL HRS ASTM A-36 1 CM No  |Does not function to contain meiter offgas. Crane trolley and all associated
parts are external to the pressure boundary and are used as part of the carbon
media loading operation.

D8226-8 Flat Bar (67.58) 174 X 2FL HRS ABTM A-36 2 M No |Does not function to cortain melter offgas. Crane trolley and ail associated

parts are external to the pressure boundary and are used as part of the carban
media loading operation.

D8226-9 Plate (3.00 X 4,00) 1/4PL HRS ASTM A-36 1 cm No |Does not function te contain melter offgas. Crane trolley and all associated
parts are extemal to the pressure boundary and are used as part of the carboni
media loading operation.

D8226-10  [Plate (6.00 X 8.00) 114 PL.HRS ASTM A-38 3 [=Y] No * |Does not function to contain melter ofigas. Crane tralley and all associated
perts are external to the pressure boundary and are used as part of the carbon
media Ipading operation.

D8226-11  [Plate (6.00 X 6.00) 1/4 PLHRS ASTM A-36 1 cM No |Does not function to contain melter offgas. Crane frolley and alf associated
parts are extemnal to the pressure boundary and are used as part of the carbon
media loading operation.

D8226-12  |Plate (7.00 X7.00) 14 PLHRS ASTM A-36 8 CM No  [Does not function to cortain melter ofigas. Crane trolley and all associated
. paris are external to the pressure boundary and are used as part of the carbon
media Joading operation.

08226-13  JHex HD Bolt (2.00) 1/2-13UNC GR 8 PL 20 cM No [Does not function to cortain melter offgas. Crane trolley and aif associated
parts are externat to the pressure boundary ard are uged as pait of the carbon
media loading operation.

D8226-14  [Hex Nut 1/2-13UNC GR 8 PL 20 cM No  [Does not function to contaln mefter offgas. Crane trolley and all associated

parts are external to the pressure boundary and are used as part of the carben
media loading operation.
DB22515‘ Lock Washer 1/2NOM IDGR 8 PL 20 M . No  |Dues not function to contain melter offgas. Crane trolley and all associated

parts arg extemnal to the pressure boundary and are used as part of the carbon
edia lbading operation.

08226-16  [Electric Hoist MoMaster - Carr 1 [o1] No  |Does not function to contain melter offgas. Crane frolley and alt associated
parts are external {o the pressure boundary and are used as part of the carbon
media loading operation.

D8220 - Pipe Suppost with Gussit DB228-1 1 QL Yes
Pipe Support Assembly Pipe Support without Gusset D8228-2 i) [*'R Yes
-Beam X125# HRS ASTM A-38 2 QL Yes

Angle X2 X 174 WT HRS ASTM A-36 1 QL Yes

. { /4 PL 316l S8 2 QL Yes

Plate (0.5 X 1.50) /4 PL 316L S8 4 QL Yes
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D8229- [Shest 12GA SHT 316L 88 2 QL Yes

DB229-£ Stud 172-13UNC X 3.0 LG, 316L 88 4 QL Yes

[D8228- SQ Beveled Washer 18-8 88 4 QL Yes

D8229-10  [Hex Nut 12-13UNC 316 88 4 QL Yes

D8250 Da250- Channel (23.28 X 126.00) 318 PL HRS ASTM A-36 2 [s1] No  |Duaes not function to cantain melter offgas. Piatform assembly and all
associated parts are external to the pressure boundary and are used for
maintenance operations.

Platiorm Assembly D8260-2 Channel (11.4 X 272.50) 3/16 PL HRS ASTM A-36 3 CM No  [Does not furction to contain mefler offgas. Platform assambly and ail
associated parts are external to the pressure boundary and are used for
rmaintenance operations.

D8250-3 [Channel (9.9 X 91.25) 3/16 PL HRS ASTM A-36 3 CM No  |Does not function ta cortain meller offgas. Platform assembly and all

parts are external to the pressure boundary and are used for
mainterance operations.

D8250-4 Channel (¢.9 X 28.56) 3/16 PL HRS ASTM A-36 10 CM No  [Does not function to contain melter offigas. Platform assembly and all
associated parts are extemal 1o the pressure boundary and are used for
mainterance operations.

DB8250-5 Channel (11.4 X 8.00} 3/16 PL. HRS ASTM A-36 8 CM No  |Does net function to cortain mefter offgas. Platform assembly and alt

i parts are external to the pressure boundary and are used for
maintenance operations.

D8250-6 Pipe (278.40) 11/28CH 40 CS 2 [=Y) No |Does not function to contain mefter offgas. Platform assembly and all

i parts are external to the pressure boundary and are used for
maintenance operations.

D8250-7 Pipe (30.40) 11/28CH 40 Cg 1 M No  1Does not function: to cortain melter offgas. Platform assembly and all

) associated parts are external to the pressure bouridary and are used for
maintenance operatiors.

D8250-8 Pipe {18.40) 11/28CH 40 GS 1 CM No {Does not function to contain melter offgas. Platform assembly and all

ted parts are external to the pressure boundary and are used for
{maintenance operations.
D8250-9 Pipe (71.65) 11/28CH40CS 1. CM No |Does not function to cortaln melter offigas. Platform assernbly and all
iated parts are external to the presstre boundary and are used for
maintenance operations.

Da250-10  [Pips (48.15) 11/28CH40Cs 1 CM No  |Does not function to contalh melter offgas. Platform assembly and all
assosiated parts are extemnal to the pressure boundary and ate used for
mainterarnce operations.

D8250-11  |Pipe {40.50) 11/28CH 40 CS [ CM No  |Does not function 1o contain melter offgas. Platform assembly and afl
associated parts are external to the pressuse boundary and are used for
maintenance opsrations.

08250-12  |Pipe (40.50) 1128CH40CS 4 CM No  |Does not function to contain meilter offgas. Platform assembly and all
associated paris are external {o the pressure boundary and are used for
mainteriance operations.

D8250-13  |Pipe (41.86) 1128CH4A0CS 4 [Y) No  |Does not function o contain metter offgas. Platform assembly and all

assoriated parts are external to the pressure boundary and are used for
maintenance operations.
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|Drawing Numnber

Itam No.

[Bescription

[Material or Vendor

ary

QLCM

cGD

COMMENTS

0825014

0825015

[Pipe (68.73)

11/25CH 40 GS

CNM

No

Does not function to cortain melter offgas. Plattorm assembly and alf
amsociated parts are external to the pressure boundary and are used for
malntenance operations.

Fipe (68.10)

1128CH40Cs

CM

Does not function ta contain melter offgas. Platform assembly and ak
assooiated parts are extemal fo the pressure boundary and are used for
maintenance operations.

D8250-16

D8250-17

Fipe (59.23)

11/25CH40CS

3]

No

Does not function to contain melter offgas. Platiorm assembily and ail
[assosiated parts are exteinal to the pressure boundary and are used for
maintenance operatione.

Pipe (45.23)

11/28CH 40C8

']

Does not function to contain melter ofigas. Platform assembly and alt
assotiated parts are external to the pressure boundary and are used for
mainterance operations.

0825018

Pipe (27.48)

11/28CH40CS

cM

Does not function to contain melter offgas. Platform assernbly and alt
|associated parts are externat to the pressure boundary and are used for
|maintenance cperations.

D8250-18

Fipe (16.48)

1128CH40CS

CM

No

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

D8250-20

[Argle (6.00 X7.70)

3/16 PL HRS ASTM A-36

CM

Ne

Does not function to cartain melter offgas. Platiorm assembly and all
associated parts are external to the pressure boundary and are used for
mainterance operations.

D8250-21

Pate (7,00 X7.00}

1/4 PLHRS ASTM A-36

M

No

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

D8250-22

Plaie (6.60 X 7.00)

14 PLHRS ASTM A-36

oM

Does not function to contain meiter offgas. Platform assembly and alf
|asscciated parts are external to the pressure boundary and are used for
maintenance operations.

DB8250-23

Plate {3.5 X 7.00)

1/4 PL HRS ASTM A-36

CM

No

Daes not function to cortain melter offgas. Platiorm assembly and all
iaied parts are external to the pressure boundary and are used for

malntenance operations.

D8250-24

D8250-26

[Hook (3.00)

1/4 DIABAR HRS ASTM A-36

[si7]

No

Does not function to contaln meiter offgas. Platform assembly and ail

tated parts are external to the pressure boundary and are used for
maintenance operations. .

D8250-25  |Bracket (2.25)

1/4 X 2FL HRS ASTM A-36

CM

Does nat function to cortain melter offgas. Flatform assembly and aif
iated parts are external to the prassure bourdary and are used far
maintenance operations. -

Plate (281 X 17.60)

3/18 PL HRS ASTM A-36

[&Y)

No

Dees not function to contain melter offgas. Piatform assembly and all
i patts are extemnal to the pressure boundary and are used for
maintenance operations.

08250-27

Plate (2.81 X5.52)

3/16 PL HRS ASTM A-36

[=Y)

Does not function to contain meiter offgas. Platform assembly and ali

parts are extemnal to the pressure boundary and are used for

{maintenance operations.
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CGD

COMMENTS

D8260-28

D8250-29

Flat Bar (276.50)

1/4 X4 FLHRS ASTM A-36

[&1]

Does not function to contain melter ofigas. Platiorm assembly and all

parts are extanal to the pressure boundary and are used for
maintenance operations,

Flat Bar (124.00)

1/4 X 4 FL HRS ASTM A-36

M

Does not function to contain melter offgas. Platform assambly and all
iated parls are extemal to the pressure boundary and are used for

maintenance operations.

D8250-30

Flat Bar {69.75)

114 X AFLHRS ASTM A-36

oM

Does not function to contain melter offgas. Platform assembly and ail

ted parts are externial 1o the pressure boundary and are used for
maintenance aperations.

D8250-31

[Fiat Ber (28.50)

14 X 4FL HRS ASTM A-26

CM

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

D8250-32

Chain (26.00)

316 304L 88

o]

No

Does not function to corain metter offgas. Platiorm assembly and all
assoclated parts are external to the pressure boundary and are used for
maintenance operations.

08250-33

Chain (62.50)

3/16 304L SS

M

No

Does nat function to corntain melter offgas. Platform assembly and all
assoclated parts are external to the pressure boundary and are used far
mairtenance operations.

D8250-34

Grating (25.12 WD X 99.0 LG}

1 1/2 X 3116 BEARING BAR

[&Y]

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

D8260-35

Grating (25.12 WD X 76.0 LG)

1172 X 3/16 BEARING BAR

CM

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

D8250-36

[Grating (28.88 WD X 75.0 LG)

1 1/2 X 3/16 BEARING BAR

[=Y]

Ne

[Does not funiction to contain melter ofigas. Platform assembly and alt
associated parts are extemal to the pressure boundary and ate used for
maintenance operations.

D8250-37

Grating (29.88 WD X 285 LG)

1 172X 316 BEARING BAR

CM

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

D8250-38

D8250-39

Angle (28.56)

142 X1 12X 3116 ASTM A-36

CM

No

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

[Angle (83.26)

11/2 X1 1/2X3/16 ASTM A-38

=]

No

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

D8250-40

Angle (91.25)

112X 112 X318 ASTM A-38

c™ -

No

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

08250-41

[Channel (9.80 X 83.25)

3/16 PL HRS ASTM A-36

CM

Does not function to cortain msiter offgas. Platform assembly and all
associated parts are external to the pressure boundary and are used for
malntenance operations.
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Drawing Number Item No. |Descripfion

Material or Vendor

QTYy

QLcMm

£GD

COMMENTS

D8260-42  |Grating Retainer Plate (3.00 X 4.00}

3/16 PL HRS ASTM A-36

[s21]

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

DBZ51 082511 Channel (23.28 X 126.00)

3/16 PL HRS ASTM A-36

CM

Dobs rot function to cortain melter offgas. Platform assembly and ali
associated parts are externat to the pressure boundary and are used for
maintenance operations.

Platform Assembly D8251-2 (Channel {11.4 X 272.50)

3186 PL HRS ASTM A-36

[

Does not functien to contain melter offgas. Platiorm assembly and ail
associated parts are external to the pressure boundary and are Used for
maintenance operations.

D8251-3 [Channel {9.9 X §1.25)

3716 PL HRS ASTM A-36

CM

No

Does not function to contain mefter offgas. Platform assembly and all

parts are external o the pressure boundaty and are used for

|maintenance cperations.

D8251-4 Channel (9.9 X 28.56)

3/16 PL HRS ASTM A-36

(=1

Does not function to contain meiter offgas. Platform assembly and all
assoclated parts are external to the pressure boundary and are used for
malintenance operations.

D8251-5  [Chanrel (11,4 X 6.00)

3/18 PL HRS ASTM A-36

CM

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

D8251-6

Fipe (278 40)

11/28CH 40 CS

[=Y)

Does not function ta cortain melter ofigas. Platform assembly and alf
assotiated parts are external to the pressure boundary and are used for
maintenance operations.

08251-7

11/28CH 40CS

CMm

Does not function to contain melter offigas. Flatform assembly and all

parts are external to the pressure boundary and are used for
maintenance operations,

D8251-8

Pipe (16.40)

11/28CH40Cs

CM

No

Does not function to contain melter ofigas. Platform assembly and all

parts are external to the pressure boundaty and are used for
maintenance operations.

D8251-8  |Pips (71.65)

11/28CH40CS

oM

Does not funetion to contaln melter offgas. Plalform assembly and ait
associated parts are external ta the pressure boundary and are used for
maintenance oparations.

D8251-10  |Pipe (48.15)

11/28CH 40CS

[&1]

No

Does not furiction to contain meiter ofigas. Platform assembly and all
associated parts are external to the pressure boundary and are used for
rnaintenance operations,

Pipe (40.50)

11/28CH40Cs

CM

No

Daes het function to contain melter offgas. Platform assambly and all

assotiated parts are external to the pressure boundary and are used for.
|meinterance operations.

08251.12

Pipe (40.50)

11/28CH 40 C8

[

Does not furiction to cortain melter ofigas. Platiorm assembly and all
associated parts are externai to the pressure boundary and are used for
maintenance operations.

Bipe (41.96)

11/2SCH40CS

CM

Does not function to contain melter ofigas. Platform assernbly and all
assoviated parts are extemal to the pressure boundary and are used for
maintenance operations.
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Drawirng Number [ item No. |Description Material or Vendor QTY | QLGM | ¢GD COMMENTS

D8251-14 . [Pipe (68.73) 14/28CH40CS 1 CM No |Does niot function to cortain mefter offges. Flatform assernbly and all
asscciated parts are external to the pressure boundary ard are used for
maintenance operations,

H&SMB Pipe (68.10) 1 12 SCH 40 CS 8 CM No  [Does notfunction to contain melter offgas. Platfarm assembly and all
associated parts are external to the pressure boundary and are used far

) mainteriance operations.

D8251-16  |Pipe (59.23) 1 1/2 S8CH 40 CS 1 CM No [Does not function to cortain melter offigas. Platiorm assembly and all
assuciated parts are external to the pressure boundary and are used for
maintenance operations. !

DB251-17  |Pipe (45.23) 11/2 SCH40CS 1 cM No [Dees net function to cortain melter offgas. Platform assembly and all
assatiated parts are extemnal to the pressure boundary and are used Jor

maintenance operations.

D8251-18  |Pipe (27.48) 1128CH40CS 1 [ No |Does not function to contain melter offgas. Platform assembly and all
|associated parts are external to the pressure boundary and are used for
|malnterance operations.

0825119 |Pipe (16.48) 11/28CH40GCS 1 [¢1] No  |Daes not Sunction to cortain melter offgas. Platform assembly and all
assoclated parts are extemnal to the pressure boundary and are used for
maintenance operations.

@251 20 |Angle (6.00 X 7.70) 3716 PL HRS ASTM A36 2 CM No [Does not function to contain rmelter offgas. Platform assembly and al)
(associated parts are extemnal to the pressure boundary and are used for
|maintenance operations.

D8251-21  [Plate (7.00 X 7.00) /4 PL HRS ASTM A-36 B CM No [Does not function to contain melter offgas. Platform assembly and afl

i parts are external o the pressure boundary and are used for
maintenarice operations.

08261-22. [Plate {6.50 X 7.00) 1/4 PL HRS ASTM A-36 2 [«7] No [Does not function to contain melter offgas. Platform assernbly and ali

pans are external to the pressure boundary and are used for
maintenance operations.

D8251-23  |Plate (3.5 X7.00) 1/APL HRS ASTM A-36 [ [+ No {Does not function to cortain melter offgas. Platform assembly and alf

iated parts are external to the pressure boundary and are used for
maintenance operatiors.

D8251-24  [Hook {3.00) 1/4 DIA BAR HRS ASTM A-38 2 CM No  [Does not function to contain melter offgas. Platiorm assembly and all

i parts are extemnal to the pressute boundary and are used for
maintenance operatiorns.

DB251-25 |Bracket {2.25) 174 X2 FLLHRS ASTM A-36 4 cM No  [Does not function to contain meiter offgas. Platform assembly and all

K parts are external to the pressure boundary and are used for
maintenance operations.

D8251-26  [Plate (2.81 X 17.50) 3/16 PL HRS ASTM A-36 8 CM No  |Does not function to contain meiter offgas. Platform assembly and all
associated patts are external to the pressure boundary and are used for
maintenance operations,

D8251-27  [Plate (2.81 X5.62) 3/16 PI_HRS ASTM A-36 E] [ No 1Does nat function to cortain melter offgas. Platform assernbly and al}

parts are external to the pressure boundary and are used for
maintenance operations.
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[Drawing Number Itern No. {Descrip

1 Materiai of Vendor

aty

QL/eM

GGD

COMMENTS

D8251-28  [Flat Bar (276.50)

1/4 X 4 FL HRS ASTM A-36

CM

Does not function to cortain melter ofigas. Platicrm assambly and all
sssociated parts are external to the prassure boundary and are used for
maintenance operatiors.

D8251-29  [Flat Bar (124.00)

/4 X 4 FL HRS ASTM A-38

=)

Does not function to contain reelter ofigas. Pratform assermbly and all
associated parts are external to the pressure boundary and are used for
maintenance operations.

DB251-30  |Flat Bar (69.75)

1/4 X 4FL HRS ASTM A-36

[«

No

Does not function to contain malter oftgas. Platform assembly and all
associated parts are external to the pressure boundary and are used for

DB8251-31  {Flat Bar (28.50)

1/4 X 4 FL HRS ASTM A-36

CM

[Does nat function to contain melter ofigas. Platform assembly and all
associated parts are external to the pressire boundary and are used for
maintenance operations. :

D8251-32  [Chain (28.00)

3116 304L S5

[&]

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

D8251-33  [Chain (62.50)

3/16304L S8

CM

No

Does not funclion to cortain melter offgas. Platform assembly and all

|assoclated parts are external to the pressure boundary and are used for

mainterance operations.

08251-34  |Grating {25.12 WD X 99.0 LG)

1 172 X 3M16.BEARING BAR

CM

No

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

15,

D8251-35 | Grating (25.12WD X 76,0 LG)

1 1/2 X 3/16 BEARING BAR

M

No

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

[D8251-36  |Grating (29,68 WD X 75.0 LG)

1172 X 3/16 BEARING BAR

CM

Does not function to contain melter offgas. Platform assembly and all
essociated parts are external to the pressura boundary and are used for
maintenance cperations. )

D8251-37  |Grating (28.68 WD X 28.5 LG)

1172 X 3/16 BEARING BAR

M

Does riot function to contain melter offgas. Platform assembly and alfl
associated parts are external to the pressure boundaty and are used for
maintenance operations.

D6251-38  |Angie (26.56)

112X11/2X 316 ASTM A-38

CM

No

Daes not function to contaln meiter offigas. Platform asserbly and all
associated parts are external to the pressure boundary and are used for
maintenance operations.

Fzm-as Angle {83.25)

T12X11/2 X316 ASTM A-36

]

Does net function to cortain melter ofigas. Platformn assembly and all
[associated parts are exiemal to the pragsure boundary and are used for
[mainterance operations,

D08251-40  |Angle (34.25)

112X 1172 X 3/18 ASTM A-36

[s1}

Does not function to cortain melter offgas. Platform assembly and alf
associated parts are extemnal to the pressure baundary and are used for
maintenance operations.

D8251-41  [Channel (9.90 X 83.25)

3/16 PL HRS ASTM A-36

cM

Does not function to contain melter ofgas. Plationn assembly and all
associated parts are external to the pressure boundary and are used for
mainterance operations.
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[Drawing Number ftem No. ript Material or Vendor Qry | QuUCM | cGD GOMMENTS
D8251-42  |Grating Retainer Plate {3.00 X 4.00) 3/16 PL HRS ASTM A-36 12 CM No  |Does not function to contain metter offgas. Platform assembly and all
assooiated parts are external to the pressure boundary and are used for
maintenance operations.
08282 08282~ Inlet Pipe Assembl) DB282- QL Yes
Piping Assembiy 14" D8282-: [Crossover Pipe Assembly DB282-; QL Yes
08282- Outiet Pipe Assembly D8282-7 QL Yes
D8282-4 Crossover Pipe Assembly D8282-4 QL Yen
08282-5 Buit Valve W/ Operator 2804100-008 W/ 2504100-011 [«TH Yes
D8282-8 [Waid Neck Flan, 14 X 150# 316L S8 18 QL Yes
D82382-7 [Weld Neck Flan: 2 X 1504 316 88 1 QL Yes
D8282-8 |o0® Elpow LR 14’ SCH 40 316L 58 5 oL Yes
D8282-9 Straight Tee 14 SCH 40 3161 88 2 QL Yes
08282-10 _ |Pipe (Cut at Assernbl 14 SCH 10 318l S5 496 in QL Yes
D8282-11 Pipe (8.19) 2 SCH 40 318L 8S 1 QL Yes
0828212 Pipe T.O.E. (10.00) 4/2 SCH 40 316L 88 1 QL Yes
D8282-13 _ |Pipe TOE. {3.19) 1/2 SCH 40 316 SS k] oL Yes
D8282-14 |DELETED
D8282-1¢ lManuaI Vaive 172" 2904100-018 12 QL Yes
D8282- { Thermowell 883091 1 QL Yes
Hex HD Bolt -8UNC 316 S8 120 QL Yes
16 S8 120 [« Yes
904100-021 4 QL Yes
90° Elbow SR 4 SCH 40 316L S8 1 QL Yes
08285 D8285-1 Panel (12.00 X 62.50) 12GA SHT 316L. S8 1 QL Yes |Panel is used for mounting of the PDITs which have an [TS pressure boundasy
function.
Electrical Enclosure D8285-2 Z-Bar 50" 7GA SHT 316L 8§ 1 QL Yes {Used to mourt the er with PDITS to the carbon bed adsorbx
units. PDITs have an {TS pressure boundary furiction.
D8265-3 Enclosure Hoffman 1 CM No  [Does not function to cortain melter offgas. Electrical enclosure internal
componerd used for commercial instrurnentation.
D8285-4 Sub-Panel Hoffman 1 CM No  |Does not function to contain melter offgas. Electrical enclosure internal
component used for commercial instrumentation.
D82855 [ Temp. Transtmitter 2304100-008 9 CM No |Additionat Protection Class [APC), may be purchased as commercial
component.
D8285-8 Diff. Press. X-Mitter 2904100-6 2 QL Yes
D8285-7 5 Valve Manifold lok 2 QL Yes
082858 Mounting Channel Alien Bradiey AR CM No  [Does rot function to cortain melter offgas. Electrical enclosure internal
componert used for commeroial instrumentation.
D8285-9 End Plate Allen Bradiey 10 cM No |Does not function to contain melter offgas. Electrical enclosure internal
component used for commersial instrumentation.
0828510  |End Glamp Allen Bradiey 5 M No |Does not function to cortain meiter offgas. Electrical enclosure internal
. |[eomponent used for commercial Instrumentation.
D8286-11  [Marker Card Allen Bradiey AR cM No  [Does not function to cortain meiter offgas. Electrical encicsure internal
. 'component used for commercial instrumentation.
D8285-12 Allen Bradiey 106 CM No  |Does not function ta contain melter offigas. Electrical enclosure infernal

[ Terminal

comporient used for commercial instrumentation.
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{Drawing Number [ itam No. |Description Material or Vendor aTy QucMm | cGD COMMENTS
D8285-13  |Circuit Breaker Allen Bradley 3 CM No |Does not furiction to cortain melter offgas. Electrical enclosure internal
lcompenent used for commercial instrumentation.
D8285-14  [Spur Block J-Box Pepper - Fuchs 2 CM No | Does not function to contain melter offgas. Electrical enciosure internal
camponent used for commercial instrumentation.
D8285-15  |Profibus DP Station 2804100-043 1 cM No |Does not funclion to contain malter offgas. Electrical enclosure internal
camponent used for commersial instrumentation,
0828516  |Fiber Optic Repeater 2804100-041 1 CN No  |Does not function o contain melter offgas. Electrical enclosure tnternai
[component used for cornmercial instrurnentation,
D8285.17  [Fiber Optic Housing 2804100.042 1 CM No |Does not function to cortain melter offgas. Electrical enelosure internal
: comporient veed for commerclal instrumentation.
D8285-18  |Power Supply Phoenix 1 CM No |Does not function to contain mefter offgas. Electrical enclostire internal
lcomponent used for cammercial instrumentation.
[08285-19  |External GFCI Recpt. Grace 2 CM No  |Does not function to contain melter ogas. Electrical enclosure internal
P used for fal i Ttation.
D8285-20  |Wire Duct Panduit AR CM No  |Does not function toicorlain melter offgas. Electrical enclosure internal
lcomponent used for commercial instrumentation.
D8285-21  [Duct Cover Panduit AR CM No [Daes not function ta cortain metter ofigas. Electrical enclosure Internal
componert used for commersial instrumentation.
D8285-22  [Wire Duct Panduit AR CM No  |Does not function to contain melter offgas. Electtical enclosure internat
compx 1t used for ial i tation.
D8285-23  [Duct Cover Panduit AR CM No  [Does nat function to contain melter offgas, Electrical enclosure internal
component used for commercial instrurnentation,
0828524  {Duct Cover Panduit AR CM No  [Does not function to contaln melter offigas. Electrical enclosura internal
component used for commerciatl instrumentation.
D8285-25  [Wire Duct Panduit AR CM No {Does not function to cortaln melter offgas. Electrical erclosure internal
component used for commercial instrumentation.
D8285-26  [Hex Nut 3/8-16UNC 316 S8 12 QL Yes
D8285-27  |Hex HD Bolt 1.00 LG 3/8-16UNC 318 88 8 aL Yes
D8285-28 [Hex HD Bolt 20016 3/B-16UNC 316 S 4 oL Yes
0D8285-29  [Leck Washer 3/8-16UNC 316 S8 12 QL Yes
08285-30 {TVSS Fefraz Shawmut 1 CM No [Does not function to contain melter offgas. Elsctrical enclosure internal
component used for commercial instrumentation.
08285-31  [Enclosure Hoffman 2 [« No  [Dees not function to cortain melter offgas. Electrical enclasure intemal
component used for commercial instrumentation.
D828632 _ [Circut Breaker Allen Bradiey 1 CM No  {Does not function to contain melter offgas. Electrical enclosure intermal
component used for commaercial instrumentation,
D566 08286-1 Panel (1200 X 62 50) 12GA SHT 316L 88 4 QL Yes {Panel is used for mounting of the PDITs which have an [TS pressure boundary
function,
Electrical Enclosure D8286-2 2-Bar 50" 7CGA SHT 316L. 88 1 aL Yes . |Used to mourt the electrical enclesures with PDITs te the carbon bed adsorber
units. PDITs have an ITS pressure boundary function.
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08286-3 "’Enclosure Hoffman 1 [+ No  [Does not function to contain melter offgas. Electrical enclosure internal
component used for cormmercizl instrumertation.
082864 Sub-Panel Hoffman 1 [€Y) No  |Dees not function to contain melter ofigas. Electrical entlosure internal
component used for commercial instrumentation.
DO286-5 [Ternp. Tiansmitter 2804100-008 [] CM No ]Additional Protection Class {APC), may be purchased as commercial
cormponent.
D8286-6 Diff. Press. X-Mitter 2804100-D16 2 QL Yes
‘DBZBBJ 5 Valve Manifold Swagelok 2 QL Yes
D8286-8 Mounting Chanhe! Alien Bradley AR CM No |Does not funiction to contain melter offgas. Electrical enclosure internai
p used for | %
D8236-9 End Plate Allen Bradiey 10 CM No  |Does not function to contain melter offgas. Electrical enclosure internal
component used for commercial Instrumentation.
08286-10  [End Clamp Allen Bradiey 5 [&Y] No  |Daes not function to comtain melter offgas. Electrical enclosure internal
component used far commercial instrumentation.
08286-11  |Marker Card Allen Bradiey AR [s1] No  |Dees not function to contain melter offgas. Electrical enclosure infernal
component used for commercial instrumentation.
D8286-12  |Terminal Allen Bradiey 106 []] No  |Does not function to contain melter offigas. Electrical enclosure internal
lcomponent used for commerocial instrumnentation.
D8286-13  |Cirouit Breaker Allen Bradiey 3 CM No  |Does not function to cortain melter ofigas. Electrical enciosure internal
component used for commercial instrumentation.
08286-14  |Spur Block J-Box Pepperl - Fuchs 2 CcM No |Does not function to cortain melter offgas. Elsctrical enclosure internal
compenent used for commercial instrumentation.
D8286-15  |Profibus DP Station 2004100-043 1 CM No  |Daoes not function to cortain melter offgas. Flectrical enclosure internal
lcompenent used for commaersial instrumentation.
D8286-18  |Fiber Optic Repeater 2004100-041 1 CM No  |Does not function to cortain meiter offgas. Electrical enclosure infernal
[component used for commercial instrumentation.
(08286-17  |Fiber Optic Housing 2004100-042 1 CM No |Does nat function to contain melter ofigas: Electrical enclasure internal
'component used for commercial instrumentation.
08286-18  [Power Supply Phoenix 1 CM No  [Does not function to contain melter offgas. Electrical enclosure internal
[component used for commercial instrumentation.
08286-19 ]Exta rmal GFCI Recpt, Grace 2 CM No |Does not function to sontain melter offgas. Electrical enclosure internat
componert used for commercial instrumentation.
D8286-20  [Wire Duct Panduit AR CM No [Does nat function to contain melter offgas. Electrical enclosure internai
component used for cormmiercial instrumentation.
08286-21  [Duct Cover Fanduit AR M Ne  [Does not function to cortain melter offgas. Electrical enclosure internal
- [component used for commerclal instrumentation.
D8286-22  |Wire Duct Pangiuit AR CM No  [Does not function to contain melter offgas. Electrical enclosure internal
component used for commercial instrurnentation.
D8286-23  |Duct Cover Panduit AR CM No  [Duoes not function to contain melter offgas. Electrical enciosure internal
component used for commercial instrumentation,
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0828624  [Duct Cover Panduit AR CM No - {Does nat function to contain mefter ofigas. Electrical enclosure internal
- ) component used for commercial instrumentation.
08286:26  |Wire Duct Panduit AR - CM No  [Does not function o contain melter offgas. Electrical enclosure internal
[component used for commercial instrumentation.
Hex Nut 3/8-T6UNG 316 55 2 [ Yes
Hex HD Bolt 1.00 LG 3/8-16UNG 316 S8 8 QL Yes
Hex HD Bolt 2.00 LG |3/8-16UNC 316 55 4 [+18 Yes
Lock Washer 3/8-16UNC 316 S8 12 QL Yes
TVES Ferraz Shawmut 1 €] No 1Doee not function to contain melter offgas. Electrical enclasure internal
. componient used for commiarsial instrumentation,
0828631 |Enclosure Hoffman 2 [e1] No * {Does not function to contain melter offgas, Electrical encloswre infernal
component used for cammercial instrumentation.
D8286-32  [Circuit Breaker Allen Bradiey 1 [+l No - |Does not furction to tontain melter offgas. Electrical enclosure internai
component used for cammercial instrumentation.
D8287 08287-1 Pipe (Cut at Assembly) 2 SCH 40 316L 88 30ft QL Yes
Piping Assermnbly 2" 08287-2 [Weld Neck Flange 2 X 1504 316L S8 7 QL Yes
08287-3 900 Elbow 2 SCH 40 316L. 88 9 QL Yes
D8287-4 [Tee 2 SCH 40 3161 8S 1 QL Yes
D8287-& Gasket 7 QL Yes
D8287-6 Rupture Disc 2 QL Yes
08287-7 Hex HD Bolt (2.5) 5/8-11UNC 316 8S 12 QL Yes
DB2B7-| Hex HD Bot (3.00) 11UNC 316 €8 ) QL Yes
D8287- Hex Nut UNC 316 88 20 QL Yes
08304 D8304-1 Base Frame Assembly (1A/B oL Yes
Final Assembly DB304-: Base Frame Assembly {2 ] QL Yes
R D8304- Housing Assembly (1A) D8222 QL Yes
D8304-4 Housing Assembly (2A) |C8222 QL Yes.
D8304-5 Housing Assembly (1B) (D8223 QL Yes
D8304-6 Housing Assembly (28} D8223 QL Yes
D8304-7 Platform Assembly {(1A/B) D8250 QL Yes
D8304-8 Platform Assembly (2A/B) D8261 QL Yes
D8304-9 Ladder Assembly (1A/B) D8220 CM No |Does not function to contain meiter offigas. Ladder and all associated parts are
external to the pressure boundary and form part of the maintenance plafform.
(08304-10 - [Ladder Assembly (2A/B) D8220 1 CM No  |Does not function to contain metter ofigas. Ladder and alt associated parts are
external to the pressure boundary and form part of the meintenance platform.
D8304-11 -~ |Crane Trolley Assembly (1A/B) 08226 1 CM No  |Dees not function to cortain mefter offgas. Crane trolley ard all associated
parts are external to the pressure boundaty and are used as part of the carbon
media Ipading operation. -
DB304-12  [Crane Trolley Assembly (2A/B) DB226 1 [&] No  [Does not function to cortaln meiter offgas. Crane trolley and all associated
. parts are external to the pressure boundary and are used as part of the carbon
media loading operation.
DB8304-13 _[inlet Pipe Assembly (1A/B) D8282- 1 QL - Yes
D8304-14 __|Crossover Pipe Assembly (1A/8) ]D8282-. QL Yes
D8304-15__ [Outlet Pipe Assembly (1A/8} DB282-3 - QL Yes
D8304-16 _[Crossover Pipe Assembly (1A/B D8282-4 1 QL Yes
D8304-17 _|Intet Pipe Assernbly (2A/B) D8282- QL Yes
D8304-18  [Crossover Fipe Assembly (2A/B DB282- QL Yes
D8304-19 _ [Outlet Pipe Assembly (2A/B; DB262-3 Q Yes
|B8304-20 [Crossover Fipe Assembly (QA/S) 082824 Q Yes

Page 66
24590-G04B-F00019 Rev 3 (6/29/2004) . Ref: 24590-WTP-3DP-G04B-00049



24590-WTP-3PS-MWKO0-T0001, Rev 5
Activated Carbon Bed Adsorbers

Drawing Number Item No. [Description Material or Vendor Qrty QUCM | cGb COMMENTS
Pipe Asgembly 2° (1A/B) Dazs7 1 QL Yes
Pipe Assembly 2" {2A/B) 08287 1 QL Yes
Spacer (1/4 THK 4.0 X 4.0} Alumina Sllicate Ceramic 400 QL Yes
10 oL Yes
20 QL Yes
Hex HD Boit (1.50) /2-13UNC 316 88 76 QL Yes
Hex HD Bolt (2 00} 12-13UNC 318 88 200 QL Yes
Hex Nut /2-13UNC 316 SS 276 QL Yes
Lack Washer /21.D_316 88 576 ar Yes
Hex MD Bolt (3 50) 5/8-11UNC 316 88 8 QL Yes
Hex HD Bolt (3.00 5/811UNC 316 58 16 QL Yes -
Hex Nut 5/8-11UNC 316 88 24 QL Yes
33 |Hex HD Bolt (4.50) -8UNC 88 44 QL Yes
-34__|Hex HD Bolt (250) BUNC 316 S§ A aL Yes
35 [Hex Nut 1-BUNC 316 88 44 QL Yes
%36 |Insulation Calcium-Silicate 2400 1° M No {Does not function to contain melter offgas. Insulation is not provided by IONEX]

DB304-37  |High Temperature Adhesive Galbond R Gold AR CM No  [Does rot function to contain melter offgas. Insulation bending material Is not
provided by IONEX.

D8304-38  [Sealing Caulk |PERMATEX HI-TEMP RED RTV AR CM No  |Does not function to contain melter offgas. RTV is recommerxied for sealing
the joints of the cladding and is not provided by IONEX.

D8304-39  [Flat Washer 121DX1250D 316 S5 552 QL Yes .

[D8304-40 |Name Plate (S/Ns 01 THRU 06) 88221 1 CM No | Does not function to cortain melter ofigas. Nameplate 1S external o the
pressure boundary and Is only used to [dentity the equipment.

0830441  [3-Way Sclenoid Valve Valoor 12 aL No  |Valcor solenoid vaives have been procured from a qualified supplier. No CGD

Y.

D8304-42  |3-Way Solencid Valve ASCO 12 CMm’ No [Does not funiction to cortain melter ofigas. This 3-way solenoid valve is used
during rormal operalion o activate the 14 inch butterfly valves lo either isolate
the units for maintenance or adjust the flow of cffgas.

08317 D8317-1 -Beam 6 X12.5# HRS ASTM A-36 2 CM No  |Does net function to cortain melter ofigas. External to the pressure boundary

- and Is considered a none perminate piece of plant equipment. Used only for
hardling the equipment during transportation and instatiatior.

Spreader bar D8317.2 Plate 1.0 PLATE ASTM A-36 4 [¢Y) No  |Does not function to contain melter ofigas. External to the pressure boundary
and is considered & none perminate plece of plant equipment. Used onty for
handling the equipment during fransportation and instaltation.

D8317-3 Plate 1.0 PLATE ASTM A-35 4 CM No [Does not function to cartain melter offgas. External to the prassure boundary
and is considered a nong perminate piece of plant equipmert. Used only for
hardiing the equipment during transportetion and installation.

DB37-4 Anchor Shackle (250004) McMaster - Carr 12 CM No  |Does rot function to confain melter offgas. External o the pressure boundary

. and is considered a none perminate plece of plant equipment. Used only for
hardling the etuipment during P 1and ir ion,
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D8171-7  |Backing Washer 12GASHT 316L 5§ 3 CM No |Dues not funclion to cortain melter offgas. 1 his part forms part of the carbon
media streen

D8171-8 Perforated Sheet {22.38) 20GA SHT 3161 8S 20 CM No [Does not function to cortain meiter offgas. This part forms part of the carbon

N media screen

D8171-9  [Perforated Sheet (10.44) 20GA SHT 316L S8 a CM No | Does not function to contain mefter offgas. This partTorms part of the carbon
media soreen

08171-10  {Vertical Channe! WiHoles 12GA SHT 316L 55 2 CM No {Does not funetion to cortain melter offgas. This partforms part of the carbon
media screen

D879 081791 Iniet Air Slot with Sample Holes D168-1 1 CM No |Does not function to contain meiter ofigas. This part forms part of the carbon
: nedia screen

Adsorber Assernbly D8179-2 Imlet Alr Stot without Sample Holes D8169-2 1 [5]7] No [Does not function to cortain melter offgas. This part forms part of the carbon
media screen

08179-3 Outlet Air Slot D8170 1 CM . No [Does not function to cortein melter offgas. This part forms part of the carbon
media sereen

D8179-4 [Bed Air Slot with Sample Holes DB171-1 1 [ No  [Does riot function te cortain melter offgas. This part forms part of the carbon

Imedia screen

081795 Bed Ajr Slots without Sample Holes D8171-2 1 (5] No  [Does not function to cortain metter ofigas. This part forms part of the carben
media scresn

D8179-6 Tubing 11/2 0D x 0.120 WT, 316L 88 3 cM No JDoes not function fo cortain melter offgas. This part forns part of the sarbon
media screer, used to fill the hole spaced used for the grain theft sample.

DB179-7 Pipe Coupling 1 1/4 x 3000#, 3161 8S 3 QL Yes

081798 inlet Plate 12GA SHT 3161. 88 1 CM No [Does not function to cortain melter ofigas. Plate is used to channel air info the
air slots and through the carbon media.

D8179-9 Outlet Plate 12GA SHT 316L 88 2 cM No |Does not function to contain melter offgas. Plate is used to channel air into the
air slots and through the carbon media.

D8179-10  [Divider Plate 12GA SHT 316L. 88 2 CM No |Does not function to contain melter offgas. Plate is used in the top plenum of
the carbon media beds to separate the different medias and aid in carbon
media loading.

D8179-11  [Cover Plate 12GA SHT 318L S8 2 CM No  |Does not function to cortain melter offgas. Plate is used to channel ait into the
air slots and through the carbon medla.

DB8183 D8183-1 (Adsorber Assembly DB179 1 QL Yes * |The pipe coupling called out as part of this assembly functions to contain melter
offgas, therefore, the whole assembly is designated ITS.
* For fterm# DB183-1 should refer to drawing DB178 for the safety / quality
designation and CGD requirernents.

Housing Weldment D8183-2 Back Panel D8188-1 QL Yes

08183-3 Front Panel D8188-2 QL Yes

081834 Bottom Panel D8188-4 QL Yes

D8183-5 [ Top Panel D8188-5 QL Yes

08483 Top Panel WiHoles D8188-€ QL Yes

08183 [ Top Panel D8188-, QL Yes

D8183- op End Panel D8188-£ QL Yes

08183 niet Erd Panel D8188- QL Yes

08183-10 _ [Outlet End Panel pB8188-10 QL Yes

D818311  |Hopper Size Main Bed Dg188-11 QL Yes

0818312 |Hopper Side Guard Bed Pane! 0818812 QL Yes

D8183-13 _|Hopper End Main Bed Panel 08188-13 QL Yes

D8183-14 _ IHopper End Guard Bed Panel D8188-14 aL Yes

D3183- Hopper Bottomn Panel [o8ia8- AL Yes

D8183- Manway Flar DB188- 2 QL Yes

08183~ Reinforcement Plate 16" Dg188- 2 QL Yes

08183-18  |Reinforcement Plate 14" D8188- 4 QL Yes
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Table 2 Quality Level List (LAW)

COMPONENT TAG NO.:
24590-LAW-MV-LVP-ADBR-00001A/8

QUALITY LEVEL

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

Drawing Number Item No. Dascription Material or Vendor QTY QL/cMm CcGD COMMENTS J
B8597 B8597-1 Pipe Plug Hex Threaded 1 174 x 1508 316L SS. 1 QL Yes g
Carbon Sample Plug Ba597-2 Tubing 1.0 OD x .120 WT 316L. SS ASTM K] CM No |Does hot function to contain melter offgas. Foms part of
A-269 the Carbon Sampie Plug Assermnbly. Used to plug hole in
the adsorber perforated sheet needed to take carbon
sampies.
B8597-3 Round Bar 1.00LG 1 1/4 DIA BAR 316L SS ASTM A-276 1 <M No  |Dees not function te contain melter offgas. Forms part of
or ASTM A-478 the Carbon Sample Plug Assembly. Used to plug hole In
the adsorber perforated sheet needed to take carbon
samples.
B8598 B8598-1 Piping Coupling Threadsd 172 x 3000# 316L 85 1 QL Yes
Thermowell Assy B8598-2 Tubing L@ as Req'd .50 0D X .120 WT 316L SS ASTM A- E] Qt Yes
269
B8598-3 Flug (See Detail) 1/4 DIARD BAR 316L SS ASTM 1 QL Yes
A-276 of ASTM A-478
Da224 D8224-1 Plate - 1 3/16 PL 216L SS ASTM A-240 1 QL Yes |
Access Door Discharge  [DB224-2 Plate - 2 3/16 PL 316L 5S ASTM A-240 2 [+TH Yes
Filter
D8224-3 Plate - 3 3/16 PL 316L SS ASTM A-240 2 QL Yes
D8224-4 Flat Bar- 1 3/4 x 2 RECT BAR 316L SS ASTM 2 QL Yes
A-278 or A-478
Da224-5 Flat Bar-2 3/4 x 2 RECT BAR 316L 5SS ASTM 2 QL Yes
A-276 or A-479
D8224-6 Fiat Bar-3 1/4 x 2 RECT BAR 316L 8S ASTM 1 cM No  [Does not function to contain meiter offigas. This baris
A-276 o A-479 used to make a liting lug for the access door.
D8473 Daa73-1 Vertical Channel 9.64 x 89.29 12 GASHT 316L SS 1 CM No {Does not function to contain meiter offgas. This part
forms part of the carbon media screen
End Air Slot D8473-2 Horizontal Channel 8.88 x 75.00 12 GASHT 316L SS 7 CcM No |Does not function to contain melter offges. This part
: forms part of the carbon media screen
D8473-3 Lower Channei 9.64 x 77.00 12 GA SHT 316L SS 1 cM No |Does net function to contain melter offgas. This part
forms part of the carbon media screen
D8473-4 Upper Channel 15.14 x 77.00 12 GA SHT 316L SS 1 M No [Does not function to contain melter offgas. This part
forms part of the carbon media screen
DB8473-5 Vertical Flat Bar 1.00 x 82.00 12 GA SHT 316L SS 1 CM No |Does not function to contain meiter offgas. This part
forms part of the carbon media screen
084736 Vertical Flat Bar 1.00 x 87.50 12 GASHT 316L S8 1 CM No |Does et functlon to contain melter offgas. This part
forms part of the carbon media screen
D8473-7 Perforated Sheet 22.38x 76.75 CB476 3 CcM No |[Does not function to contain meiter offgas. This part
forms part of the carbon media screen
D8473-8 Perforated Sheet 18.27 x 76.75 AD399 E] CM No |Does not function to contain melter ofigas. This part
forms part of the carbon media screen
DB4rs D8474-1 Vertical Channel 5.52 x 89.29 12 GASHT 316L 88 1 [s1Y] No |Does not function to contain melter offgas. This part
forms part of the carbon media screen
Center AIr Siat D8474-2 Horlzontal Channel 4.779 X 75.00 12 GASHT 316L SS 7 [=7] No |Does not function to contain meiter offgas. This part
forms part of the carbon media screen
D8aa74-3 Lower Channel §.52 x 77.00 12 GA SHT 316L 88 1 M No  |Does not function to contain meiter offgas. This part
forms part of the carbon media screen
D8474-4 Upper Channel 16.52 x 77.00 12 GA SHT 316L 8S 1 M No [Does net function to contaln melter offgas. This part
’ forms part of the carbon media screen
D8474-5 Vertical Flat Bar 4.00 x 82.00 12 GA SHT 316L 88 2 CM No [Does neot function to contain melter offgas. This part
forms part of the carbon media screen
D8474-6 Petforated Sheet 22.38 x 76.75 CB476 & oM No |Does not function to contain melter offgas. This part
forms part of the carbon media screen
084747 Perforated Sheet 18.27 x 78.75 AS3399 2 CM No |Does not function to contain melter offigas. This part
forms part of the carbon media screen
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Drawing Numbaer item No.  |Description Wiataria) or Vendor QTY QL/CM CGD COMMENTS
08475 Da475-1 Horizontal Channel 8.89 x 75.00 12 GASHT 316L 8.S. 7 CM No |Does not function to contain melter offgas. This part
forms part of the carbon media screen
End Air Slot D8475-2 Lower Channel 9.64 x 77.00 12 GA SHT 316L S.8. 1 CM No [Does not function to contain meiter offgas. This part
forms pert of the carbon mediascreen |
08475-3 Upper Channel 15,14 x 77.00 12 GA SMT 316L 8.8 1 CcM No |Poes not function to contain melter offgas. This part
forms part of the carbon meclia screen
De475-4 Vertical Fiat Bar 1.00 x 82.00 12 GA SHT 316L 8.8, 2 CM No [Does not function to contain melter offgas. This part
forms part of the carbon media screen
DB8476-5 Vertical Flat Bar 1.00 x 87.50 12GA SHT 316L 8.8, 2 CM No |Does nct function to contain melter offgas. This part
forms part of the carbon media screen
084756 Perforated Sheet 22.38x 76.75 CB478 3 CM Ng |Does not function to contain melter offgas. This part
forms part of the carbon media screen
D8475-7 Perforated Sheet 18.27 X 76.75 A9399 1 M No |Dees not function to contain meiter offgas. This part
forms part of the carbon media screen
08524 D8524-1 End Air Slot Dasr3 2 cM No [Does not function to contain melter offgas. This part
forms part of the carbon media screen
Adscrber Assy DB524-2 Center Air Slot D8474 2 CM No {Does not function to contain melter offgas. This part
forms part of the carbon media screen
D8524-3 End Air Siot D8475 2 CM No |Does not function to contain melter cffgas. This part
) forms part of the carbon media screen
D8524-4 Backing Washer 3.50 OD x 2.25 1D 12 GA SHT 316L S8 3 CM No |Does not function to contain melter ofigas. This part
forms part of the carbon media screen
D8524-5 Tubing 8.19 LG 1 120D z 120 WT 3161 88 ASTM 3 CM No |Does not function to contain meller offgas. This pait
A-269 forms part of the carbon media screen
D8524-6 Pipe Coupling Threaded 1 1/4 x 3000# 316L S8 3 QL Yes
Das24-7 Closure Plate 31,55 x 84.00 12 GA SHT 316L 88 2 CcM No |Does not function to contain melter offgas. This part
forms part of the carbon media screen
D8524-8 Closure Plate 38.55.x 84.00 12 GASHT 316L SS 2 CcM No |Does not function to contain melter offgas. This part
forms part of the carbon media screen
D8524-9 Cover Plate 3.50 % 84.00 12 GA SHT 316L 88 2 CM No  Does nhet function to contain melter offgas. This part
. forms part of the carbon media screen
D8s25 D8525-1 End Air Slot 08473 2 CM No |Does not functicn to contain meiter offgas. This part
i forms part of the carbon media screen
Adsorber Assy D8525-2 Center Air Slot DB474 2 CM No |Does not function to contain melter offgas. This part
forms part of the carbon media screen
D8525-3 End Air Stot D8475 2 CM No |Does nat function to contain melter offgas. This part
forms part of the carbon media screen
Da525.4 Backing Washer 3.50 ODx2.251D 12 GA SHT 316L 8S - 3 cM No |Does not function to contain melter offgas. This part
forms part of the carbon media screen
D8525-5 Tubing 8.19 LG 1 4/2 0D x .120 WT 318L SS ASTM 3 CM No [Does nct functicn to contain melter offgas. This part
A-269 forms part of the carbon media screen
08525-6 Pipe Coupling Threaded 1174 x 3000# 316L 88 3 QL Yes
D8525-7 Closure Piate 31.55 % 84.00 12 GA SHT 316L S8 2 CcM No [Does net function to contain melter offgas. This part
forms part of the carbon media scréen :
D8525-8 Closure Plate 39.55 x 84.00 12 GA SHT 316L S8 2 CM No |Does not function to contaln melter effgas. This part
forms part of the carbon medla screen
D8525-9 Cover Plate 3,50 x 84.00 12 GA SHT 316L S€ 2 CcM No [Does not function to contain melter offgas. This part
i forms part of the carbon media screén
D526 D8526~-1 Adsorber Assy LAW Unit B D8524 1 QL Yes .
Housing Widmt D8526-2 Front Panel Assy LAW Unit B D8529 1 QL Yes
D8526-3 Rack Panel Assy LAW Unit B L8530 QL Yes
D8526-4 Top Panel LAW Unit B D853 QL Yes
D8526-5 Bottom Panel Assy LAW Unit A/B D853 QL Yes
[08525-6 Outlet End Panel Assy LAW Unit B D853 QL Yes
D8526-7 Inlet End Panei Assy LAW Unit A/8 D534 1 QL Yes
D8526-8
D8526-9
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D8526-10 Themowell Assy 63" B8598-1 P oL Yes
D8526-11 Thermowell Assy 27" B8598-2 p QL Yes
D8526-12 Filter Rack Assy D8531 M No |Does not function to contaln melter offgas. This is the
) interne rack used to hold the discharge filters.
08526-13 Lifting Lug B8216 4 CM No [Does not unction to contain meilter offgas. Lifting lugs do
not form part of the pressure boundery and are only used
to handle the housings for ti p 1 and instaliati
D8526-14 Bracket .62 x 3.00 12 GA SHT 316L SS ASTM A-240 AR CM No {Does not function to contain melter offgas. Used to help
support the carbon media thermowells.
D8526-15 Pipe 10.75 LG TOE 1/2 SCH 40 316L SS ASTM A-312 5 QL Yes
|D8526-16 Pipe 10.50 LG TOE 2 SCH 40 3161 SS ASTM A-312 2 QL Yes
0852617
‘F- 26~ Pipe 20.81 LG 2 SCH 40 316L SSASTMA-312 1 QL Yes
D8526-19
1D8526-20 90 DEG Elbow LR BW 2 SCH 40 3161 §5 ASTM A-403 1 QL Yes
ID8526-21 Slip-On Flange -1/2 % 150# 316L SS ASTM A-182 Y. QL Yes
D8526-22 Weld Neck Flange 2 x 150# 316L SS ASTM-182 1 QL Yes
108526-23 Pipe 24.81 LG 3 SCH 40 316L SSASTM A-312 1 QL Yes
[D58526-24
D8526-25 Weld Neck Flange 3 x 150# 316L SSASTM A-182 1 QL Yes
Da526-26 Washer 3.00Dx 1.9 1D 12 PL 3161 S5 ASTM A-240 2 QL Yes
D8526-27 Pipe 10.70 LG TOE -1/2 SCH 40 316L SS ASTM A-312 2 QL Yes
De527 D8527- Adsorber Assy LAW Unit A D8524 1 [«TH Yes
Housing Widmt D8527-2 Front Panel Assy LAW Unit A D8529 1 QL Yes
108527-. Back Panel Assy LAW Unit A Da530 1 QL Yes
D8527-4 Top Panel Assy LAW Unit A D853 QL Yes
D8527-! Bottomn Panel Assy LAW Unit A/B ¥ oL Yes
DB527- Outlet End Panel Assy LAW Unit A D8: QL Yes
D8527- {nlet End Panel Assy LAW Unit AVB D3 QL Yeos
D8527-
D8527-
D8527-10 Thermowell Assy 69" B8598-1 2 QL Yes
D8527-11 Thermowell Assy 27" B8588-2 2 QL Yes
D8527-12 Filter Rack Assy D8se M No [Does not funstion to contain melter offgas. Thisis the
Internal rack used to hold the discharge fiters. |
D8527-13 Lifting Lug B8216 4 CM No [Does nct function to contain melter offgas. Lifting lugs do
not form part of the pressure boundary and are only used
to handle the housings for t rtation and installat]
D8527-14 Bracket .62 x 3.00 12 GA SHT 316L SSASTM A-240 AR CM No |Does nat function to contain meiter offgas. Used to help
support the carbon media thermowells.
[DA527-15 Pipe 10.75 LG TOE 172 SCH 40 316L SSASTM A-312 5 QL Yes
D8527-16 #’je 10.50 LG TCE 2 SCH 40 316L SSASTM A-312 2 QL Yes
D8527-17
D8527-18 Pipe 20.81 LG 2 SCH 40 316L SSASTM A-312 1 QL Yes
08527-19
D8527-20 90 DEG Elbow LR BW 2 SCH 40 316L SS ASTM A-403 QL Yes
D8s527-21 Slip-On Flange: 1-1/2 % 150# 316L SS ASTM A-182 p: QL Yes
D8527-22 Weld Neck Flange 2 x 150# 316L 8S ASTM-182 QL Yes
|D8527-23 Pipe 24.81 LG 3 SCH 40 316L SSASTM A-312 QL Yes
DB8527-24
|D8527-25 \Weid Neck Flange 3% 150% 316L SSASTM A-182 QL Yes
D8527-26 W 3.80Dx1.81D /2 PL 316L S8 ASTM A-240 Y QL Yes
D8s27-27 Pipe 10.75 LG TOE -1/2 SCH 40 316L SS ASTM A-312 QL Yes
08528 |D8528- Plate 36.5 x 90.75 /2 PL 316L SS ASTM A-240 QL Yes
Front Panel Assy D8529-2 Plate 96.00 x 117.75 1/2 PL 316L SS ASTM A-240 QL Yes
DB529-2 Plate 500 x 111.50 /4 PL 3161 SS ASTM A-240 QL Yes
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D8529-4 Plate 5.00 x 80.00 1/4 PL 316L SS ASTM A-240 8 QL Yes
D8529-£ Hate 5.00 x 40.62 1/4 PL 316L S8 ASTM A-240 2 QL Yes
D8529-! Plate 5.00 ¥ 33.50 /4 PL 3161 §S ASTM A-240 1 QL Yes
08528-7 am 120,50 LG 8 % 18.4%# CS ASTM A3 P QL Yes
D852g-¢ >-Beam 97.751L.G 8 x 18.4# CS ASTM A-36 QL Yes
|D8526- >-Beam 32.81 LG B X 18.4# CS ASTM A-36 1 QL Yes
D8529-10 >-Beam 24.25 LC % 18.4% CS ASTM A-36 2 QL Yes
D8529-1 Pipe 10.12 LG 8 SCH 10 316L SS ASTM A-312 1 oL Yes
D#528-12 Re-Bar 18" D8538-17 (A8357) 4 QL Yes
D8528- Gusset DB538-5 (A9358) 4 QL Yes
D8528-14 Gusset 538-7 (AD359) 1 QL Yes
[D8525-15 Gusset D8535 (A9360) 4 oL Yes
D8529-1 Pad w/ Holes DB538-3 (AB361) 3 QL Yes
08528-1 Pad D85338-4 (A8362) 5 oL Yes
D8528-1 'Weld Neck Flange 8 x 150# 316L SS ASTM A-182 4 oL Yes
Das2¢-19 Plate 43.0 x 80.75 2 PL 316L 85 ASTM A-240 2 QL Yes
D8529-20 Pad w/ Holes D8538-1 (£9384) 5 QL Yes
D8s29-21 Pad D8538-2 (A9383) 4 QL Yes
Da525-22 Plate 5.0 x 4.81 /4 PL 3161 SS ASTM A-240 1 QL Yes
08530 8530- Plate 80.75 x 228.50 f4 PL 316L 85 ASTM A-240 oL Yes
Back Panel Assy D8530-2 Plate 27.00 x 48.75 /4 PL 3161 SS ASTM A-240 QL Yes
D8530-3 Plate 5.00 x 111.50 /4 PL 316L SS ASTM A-240 2 QL Yes
D8530-4 Plate 5.00 x 90.00 74 PL 316L S8 ASTM A-240 [: QL Yes
D8530-5 Plate 5.00 x 80.31 /4 PL 316L SS ASTM A-240 oL Yes
D8530-6 Plate 5.00 x 63.31 /4 PL 316 S8 ASTM A-240 1 QL Yes
|D8530-7 Plate 5.00x 1.31 174 PL 316L £S ASTM A-240 2 QL Yes
D8530-8 Plate 5.00 x 8.50 174 PL 3161 SS ASTM A-240 4 QL Yes
D8530-9 >-Beam 120.50 LG S8 X 18.4# CS ASTM A-36 2 QL Yes
D8530-10 >Beam 97.73 LG 58 x 18.4# CS ASTM A-36 8 oL Yes
D8530-1 >-Beam 99.50 LG S8 x 18.4# CS ASTM A-36 QL Yes
{D8520-1 leam 72.50 LG 58 x 18.4# CS ASTM A-26 QL Yes
D8530- >-Beam 4.50 LG S8x18.4#CS ASTM A-36 2 QL Yes
D8530- Cylinder 16" 1D £8538-15 (A9381) 2 QL Yes
D8530-1£ Re-Bar 16" D8538-15 (A9382) 2 QL Yes
D853¢- Pad w/ Holes D8538-3 (A9362 3 QL Yes
D8530-17 Pad D8538-4 (A9361 E QL Yes
D8530-18 Flange D8538-13 (A9385) 2 QL Yes
D85 =] Pad w/ Holes D8538-1 (A9384) 5 QL Yes
08520-20 Pad DBa538-2 (A9383) 4 QL Yes
08531 D8531- Flate 80.00 x 154.00 /2 PL 316L S8 ASTM A-240 QL Yes
Top Panel Assy D8531-2 Plate 48.75 x 80.00 ) /2 PL 316L SS ASTM A-240 Qat Yes
D§531-3 [Plate 24.75 x 80.00 /2 PL 316L SS ASTM A-240 oL Yes
Da531-4 ,Eate 6.75 x 80.00 /2 PL 316L SS ASTM A-240 p QL Yes
D8531-5 Plate 5.00 x 78.50 /4 PL 316L §S ASTM A-240 10 QL Yes
D8531-6 Plate 5.00 x 20.88 /4 PL 316L 83 ASTM A-240 2 QL Yes
D8531-7 Plate 5.00 x 15.75 /4 PL 316L SS ASTM A-240 4 QL Yes
Des3i-g Plete 5.00 x 8.50 /4 PL 316L SS ASTM A-240 oL Yes
D8531-9 S-Beamn 81.50 LG 58 X 18.4# CS ASTM A-36 QL Yes
PB531-10 am 80.75 LG 88 x 18.4# CS ASTM A-36 QL Yes
08531~ >-Beam 20.88 LG 8 X 18.4# C5 ASTM A-38 2 QL Yes
2853112 >Beam 15.75 LG S8x 18.4# CS ASTMA-36 4 QL Yes
D§531-13 |Pipe 12.50 LG 8 SCH 10 316L SSASTM A-312 0 QL Yes
DB531-14 Re-Bar 8" Da538-18 (AD620) 0 QL Yes
D8531-15 Stip-On Flange 8 x 150# 316L SS ASTM A-182 10 QL Yes
D8532 Piate 25.25 82.50 /2 PL 316L SS ASTM A-240 1 QL Yes
Bottom Fanel Assy Das Plate 8.25 154.00 /2 PL 316L S§S ASTM A-240 4 QL Yes
D Flate 3.88 x 154.00 /2 PL 3161 SS ASTM A-240 2 Ql. Yes
D8t Plate 50.00 x 82.50 /2 PL 316L SS ASTM A-240 1 QL Yes
D Plate 21.19 x 50.62 1/2 PL 316L 85 ASTM A-240 12 QL Yes
D8532-6 | Plate 27.65 x 30.08 72 PL 316L S5 ASTM A-240 12 oL Yes
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Da532-7 |Piate 9.50 x 8.50 172 PL 316L SS ASTM A-240 [ oL Yes
D8532-! Plate 27.00 x 82.50 172 PL 316L SS ASTM A-240 QL Yes
D8532-¢ Plate 5.00 x 82.50 174 PL 3161 SS ASTM A-240 K QL Yes
08532-10 S-Beam 97.50 LG SB x 18.4# CS ASTM A-3E p: QL Yes
D8532-11 S-Beam 82.50 LG S8 x 18.4# CS ASTM A-38 QL Yes
DB532-12 Slide Gate Assy D8563 QL Yes
08533 8533-1 Plate 80.00 x 111.00 1/2 PL 316L S8 ASTM A-240 QL Yes
Outlet £nd Panel Assy. D8533-2 Plate 5.00 x 109.50 1/4 PL 316L S8 ASTM A-240 4 QL Yes
D8a533-3 lS—Beam 111.00 LG 58 x 18.4%# CS ASTM A-36 4 QL Yes
D8533-4 Bag-Qut Fiange D8538-10 [«TH Yes
D8533-5 Door Flange D8538-11 QL Yes
D8533-6 Re-Bar Flange Das38-12 QL Yes
D8533-7 Round Bar cut to length at assy 1/4 DIARD BAR 316L SSASTM 12 QL Yes
A-276 or ASTM A-479
D8533-8 Hex HD Bolt 1.75 LG 172-13UNC 316 S8 ASTM A-193 36 QL Yes
085338 Pad w/ Holes Des38-1 (A9384) 2 QL Yes
D§533-10 Pad D8538-2 (AB383) [) j+TH Yes
DBS34 D8534- Plate 80.00 x 84.00 172 PL 316L SS ASTM A-240 1 QL Yes
Intet End Panel Assy D8534-. Plate 5.00 X 82,50 1/4 PL 316L SS ASTM A-240 4 QL Yes
D8534-3 S-Beam 84.00 LG S8x18.4# CS ASTM A-36 4 oL Yes
DB534-4 Pad w/ Holes D8538-1 (Ag384) 2 QL Yes
Dgs534-5 Pad DB8538-2 383) E QL Yes
DB535 [38535-1 Plate 86.00 x 117.75 /2 PL 316L S8 ASTM A-240 1 QL Yes
Front Panet Assy D8535-2 Plate 48.00 x 90.75 /2 PL 3161 SS ASTM A-240 2 QL Yes
D8535-3 Plate 5.00 x 111.50 /4 PL 3161 SS ASTM A-240 2 oL Yes
D8535-4 Piate 5.00 x 80.00 /4 PL 316l SS ASTM A-240 QL Yes
D8535-5 Plate 5.00 x 60.50 74 PL 3161 S8 ASTM A-240 1 QL Yes
D8535-6 Plate 5.00 x 33.50 /4 Pl 316l. S8 ASTM A-240 oL Yes
D8535-7 Plate 500 x 11,62 74 PL 316L SS ASTM A-240 QL Yes
D8535-8 S-Beam 120.50 LG 38 x 18.4# CS ASTM A-3€ 2 QL Yes
D8535-9 S-Beam 87.75 LG : x 18.4# CS ASTM A-36 8 QL Yes
D8535-10 S-B0am 61.88 LG . X18.4%# CS ASTM A-36 1 [«]N Yes
D8535-11 |S-Beam 26.12 LG X 18.4%# CS ASTM A-36 1 QL Yes
D8535-12 Pipe 1012 LG 8 SCH 10 316L SSASTM A-312 QL Yes
D8535-13 Re-Bar 18" DB538-17 (A9357) -4 QL Yes
D8535-14 [Gusset D8538-8 (AB576) 2 QL Yes
D8535-15 Gusset D8538-5 (A9358) QL Yes
DB8535-16 Gusset D8538-6 (A9577) 1 QL Yes
Da535-17 Pad w/ Holes DB8538-3 (A9362) 3 QL Yes
D8535-18 Pad D8538-4 (A9361) 5 QL Yes
D8535-19 Weld Neck Flange 18 x 150# 316L. S8 ASTM A-182 4 QL Yes
D8535-20 Plate 36.50 x 80.76 172 PL 316L SS ASTM A-240 1 QL Yes
D8535-21 Pad w/ Holes D8538-1 (AD384) 5 QL Yes
D8535-22 Pad DBa538-2 (A9383) 4 QL Yes
_ |P8535-23 Plate 5.00x 7.45 1/4 PL 316L S ASTM A-240 1 QL Yes
D8538 D8536-1 Flate 96.00 x 117.75 1/2 PL 316L SS ASTM A-240 QL Yes
Back Panel Assy 08536-2 Plate 48.00 x 80.75 1/2 PL 316L S ASTM A-240 QL Yes
D8536-3 Plate 5.00 x 111.50 1/4 PL 316L SS ASTM A-240 2 QL Yes
D8536-4 Plate 5.00 x 90.31 /4 PL 316L SS ASTM A-240 QL Yes
D8536-5 Plate 5.00 x §0.00 /4 PL 316L SS ASTM A-240 1 QL Yes
D8536-6 Plate 5.00 x 63.31 /4 PL 316l S8 ASTM A-240 1 QL Yes
D8536-7 Plate 5.00x1.31 /4 PL 3161 55 ASTM A-240 2 QL Yes
D8536-8 Piate 5.00 x 8.50 /4 PL 316L SS ASTM A-240 4 QL Yes
D8536-¢ S-Beam 120.50 LG S8x 18.4#CS ASTMA-36 2 oL Yes
D8536-10 S-Beam 87.75 LG 58 x 18.4# CS ASTM A-3¢ QL Yes
Da536-11 S-Beam 98.50 LG S8 x 18.4# CS ASTM A-3€ QL Yes
D8536-12 S-Beam 72.50 LG S8 x 18.4# CS ASTM A-3€ QL Yes
D8536-13 S-Beam 4.50 LG S8 x 18.4# CS ASTM A-36 2 QL Yes
D8536-14 inder 16" 1D D8538-15 (AB381) Z QL Yes
D8536-15 Re-Bar 16" D8538-16 (AS382) p QL Yes
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|
D8536-16 Pad w/ Holes D8538-3 (A9362) 3 QL Yes
D8536-17 Pad D& 4 (A9361) 5 GL Yes
£8536-18 Flange DB8538-13 (A9385) 2 [¢TH Yes
D8536-19 Plate 48.00 x 80.75 1/2 PL 316L SS ASTM A-240 QL Yes
D8536-20 Plate 36.50 x 90.75 172 PL 316L S5 ASTM A-240 1 QL Yes
D8536-21 Pad w/ Holes D8538-1 (AS384) 5 QL Yes
D8536-22 Pad D8538-2 (AB383) 4 QL Yes
08537 D8537- Plate 80.00 x 154.00 1/2 PL 316L SS ASTM A-240 QL Yes
Top Panel Assy 085372 Plate 48.75 x 80.00 /2 PL 316L S8 ASTM A-240 QL Yes
D8537-3 Plate 24.75 x 80.00 /2 PL 316L SS ASTM A-240 1 QL Yes
D8537-4 Plate 6.75 x 80.00 1/2 PL 3161 85 ASTM A-240 2 QL Yes
D8537-5 Plate £.00 % 78.50 74 PL 315L SS ASTM A-240 10 QL Yes
D8537-6 Plate 5.00 x-20.88 /4 PL 316L §S ASTM A-240 P QL Yes
|D8537-7 Plate 5.00 x 15,75 /4 PL 316L S8 ASTM A-240 4 QL Yes
|D8537-8 Plate 5.00 % 8.25 /4 PL 316L S5 ASTM A-240 8 [¢TH Yes
D8537-9 >-Beam 81.50 LG S8x.18.4#CS ASTM A-36 9 QL Yes
|D8537-10 >-Beam 80.75 LG x18.4# CS ASTM A-36 QL Yes
D857~ >-Beam 20.88 LG X 18.4# CS ASTM A-38 2 QL Yes
D8537- S-Beam 15.75 LG X 18.4%# CS ASTM A-38 4 QL Yes
ID&S:!T— Pipe 12.50 LG B SCH 10 316L SSASTM A-312 10 oL Yes
08537-1 Re-Bar 8" DB538-18 {AS620) 0 QL Yes
D8537-15 Slip-On Flange 8 x 150# 316L SSASTM A-182 10 oL Yes
D8538 Da538- Pad w/ Holes 5.00 x 7.50 172 PL HRS AST A-36 28 QL Yes
Miscellaneous Details D8538-2 Pad w/o Holes 5.00 x 7.50 /2 PL HRS AST A-36 40 QL Yes
D8538-3 Pad w/ Holes 5,00 x 8.00 2 PL HRS AST A-36 12 QL Yes
ID&533-4 Pad w/o Holes 5.00x 8.00 /2 PL HRS AST A-36 20 oL Yes
D8538-5 Gusset 7.58 x 7.82 2 PL 316L SS ASTM A-240 5 QL Yes
D8538-6 Gusset 8.00x 10.83 2 PL 316L SS ASTM A-240 1 QL Yes
085387 Gusset 4.94 % 5.00 172 PL 316L S5 ASTM A-240 1 QL Yes
08538-8 Gusset 3.19 x 10.86 1/2 PL 316L S5 ASTM A-240 2 QL Yes
D8538-§ Gusset 7.89 x 8.00 172 PL 316L S8 ASTM A-240 1 QL Yes
D8538-10___ [Bag-Out Flange 12.75 X 57 .65 3/16 PL 316L S6 ASTM A-240 € aL Yes
D8538-11 Door Flange 74.00 LG 3/4 x 3 RECT BAR 316L SS ASTM é QL Yes
A-276 or A-479
08538-12 Re-Bar Flange 74.00 LG 1.25 x 3 RECT BAR 316L SS ASTM A 6 [«]N Yes
276 or A-479
D8538-13 Manway Fiange 21.50 0D x x16.50 1D 3/4 PL 316L SS ASTM A-240 4 QL Yes
£8538-14 Manway Cover 21.50 DIA 1/2 PL 316L SS ASTM A-240 4 QL Yes
D8538-15 Cylinder 16" ID 14.00 % 50.85 3716 PL 3161 S ASTM A-240 4 QL Yes
D8538-16 Re-Bar 16" 72.00 LG 1x2 RECT BAR 316L S5 ASTM 4 QL Yes
A-276 or A-478
D8538-17 Re-Bar 18" 66.00 LG 1 1/2»% 2 RECT BAR 316L SS ASTM 8 QL Yes
A-276 or A-479
. Da538-18 Re-Plate 8" 11.00 ODx 8.75 1D 172 PL 3161 SS ASTM A-240 20 QL Yes
[D8562 D&562-1 Plate 80.00 x 111.00 1/2 PL 3161 S8 ASTM A-240 1 QL Yes
Outlet End Panel Assy D8562-2 Plate 5,00 x 109.50 : 174 PL 316L SS ASTM A-240 4 QL Yes
D8562-3 S-Beam 111.00 LG S8 x 18.4# CS ASTM A-36 4 QL Yes
D8562-4 Bag-Out Fiange D8538-10 (A9625) [} QL Yes
D8562-5 Docr Flange D8538-11 3] QL Yes
D8562-6 Re-Bar Flange D8538-12 6 oL Yes
08562-7 Round Bar cut te length at assy 1/4 DIA RD BAR 316L S5 ASTM 12 QL Yes
A-276 or ASTM A-479
D8562-8 Hex HD Bolt 1.75 LG 172-13UNC 316 SS ASTM A-193 38 QL Yes
D8562-8 Pad w/ Holes D8538-1 (AS384) 2 QL Yes
D8562-10 Pad Da538-2 (A9383) [ QL Yes
08563 08563 Pipe 5.75 LG 8 SCH 10 316L SS ASTM A-312 QL Yes
Slide Gate Assy D8563-2 Flange 14.00 x 16.00 1 PL 316L S8 ASTM A-240 1 QL Yes
D8563-3 Flange 14.00 x 16.00 1 PL 316L SS ASTM A-240 QL Yes
|Das63-4 Slide 10.50 x 18.75 7 GA SHT 316L SSASTM A-240 1 QL Yes
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08563-5 O-Ring 9.25 D 1/4 DIA SOLID NEOPRENE SHORE 1 oL Yes

A DUROMETER McMASTER-CARR

[DB563-6 Hex HD Boit 3.00 LG 3/4-10UNC 316 8S ASTM A-193 QL Yes

D8563-7 Hex Nut 3/4-10UNC 316 S5 ASTM A-134 QL Yes

8563-8 Lock Washer 3/4 1D 316 88 QL Yes

08581 D8581-1 Plate 19.31 x 47.85 /4 PL 316L 8S ASTM A-240 CM No ]Does not function to contain melter offgas, Thisisthe
internal rack used to hold the discharge fiters.

Filter Rack Assy D8581-2 Plate 10.00 x 47.88 1/4 PL 316L SS ASTM A-240 2 CM No |Does hot function to contaln melter offgas. Thisisthe
internal rack used to hold the discharge filters.

D8s581-3 Plate 5.69 x 47.88 1/4 PL 316L SS ASTM A-240 1 M No |Dces net function to contain meiter ofigas. This is the
Internal rack used to hold the discharge filters.

D8581-4 Plate 2.00 x 22.00 174 PL 316L SS ASTM A-240 3 CM No |Does not function to contain melter offgas. This is the
internal rack used to hold the discharge filters.

D8581-5 Plate notch as shown 1.38 x 22.00 174 PL 316L S8 ASTM A-240 1 M No |Does not function to contain melter offgas. This is the
interng] rack used to hold the discharge fitters.

D8581-6 Plate 1.38 x 22.00 1/4 PL 316L S5 ASTM A-240 2 CM No |Does not function to contain melter offgas. This is the
internal rack used to hold the discharge fitters.

D8581-7 Plate 1.00 x 22.00 174 PL 316L SS ASTM A-240 3 CM No |Does not function to contain meiter offgas. This is the
internal rack used to hold the discharge filters.

D8581-8 Z-Bar 6.19 x 47.50 12 GA SHT 316L S8 ASTM A-240 1 CM No |Does not function to contain melter offgas. This is the
internal rack used to hold the discharge filters.

D8581-9 Z-Bar 6.19x 47.88 12 GA SHT 316L S8 ASTM A-240 2 CM No [Does hot function to contain melter cffgas. Thisisthe
internal rack used to hold the discharge fitters..

D8s81-10 Z-Bar 6.69 x 47.88 12 GA SHT 316L SS ASTM A-240 3 CM No |Does not function to contain melter offgas. This is the
internal rack used to hold the discharge fiters.

D8581-11 Strip 1.00 x 23,75 20 GA SHT 316l SS ASTM A-240 12 M No |Does not function to contain melter offgas. Thisisthe
internal rack used to hold the discharge fitters.

08582 08582 W-Beam-1203.25 LG W8 X31# HRS ASTM A-36 2 QL Yes

Base Frame Assy Das582-2 W-Beam-2 185.25 LG W8 X 31# HRS ASTM A-36 2 QL Yes

D8582-3 W-Beam-3 51.75 LG W8 X31# HRS ASTM A-36 10 QL Yes

D8582-4 1-Beam-1 97.50 LG 58 x 18.4%# CS ASTM A-36 4 QL Yes

D8582-5 -Beam-2-81.50 LG S8 x 18.4# CS ASTM A-36 2 QL Yes

D8582- S-Beam 174.75 LG S6 X1.73# HRS ASTM A-38 2 QL Yes

D8a582- Plate-1 12.00x 12.00 1.0 PL HRS ASTM A-38 10 [«1} Yes

|D8582- Plate-2 8.00x 8.00 374 PL HRS ASTM A-3B 4 QL Yes

{08582~ Plate-3 2.00 x 174.75 72 PL 316L S8 ASTM A-240 2 QL Yes

[Da5e2-10 Hex HD Bolt 2.50 LG 3/4-10UNC 316 SS ASTM A-1983 8 QL Yes

D8582-11 Hex Nut 3/4-10UNC 316 S5 ASTM A-184 8 QL Yes

D8582-12 Lock Washer 3/41D 316 SS 8 QL Yes

|Dase3 [8583-1 Channel 19.75x 97.50 3/16 PL HRS ASTM A-36 2 [+ No |Does not function te contain melter offgas. Parts and
components a. i 1 with the maint 1ce platform
are extenal to the pressure boundary and are not used to|
support the carbon bed adsorber housing.

Flatform Assy D8583-2 Channel 18.25 x 97.50 3116 PL HRS ASTM A-36 2 M No |Doees naot function to contain melter offgas. Parts and
components ted with the maint 1ce platform
are external to the pressure boundary and are not used to
support the carbon bed adsorber housing.

D8583-3 Channel 6.00 x 250.31 316 PL HRS ASTM A-36 4 CM No |Does nct function to contain melter offgas. Parts and
components associated with the maintenance platform
are external to the pressure boundary and are not used to|
suppert the carbon bed adsorber housing.

D8583-4 Pipe 169.03 LG 11/2 SCH 40 CS ASTM A-53 2 CM No |Does not functicn to contain melter offgas. Parts and
components d with the r 1ce platform
are external to the pressure boundary and are not used to
support the carbon bed adsorber housing.
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COMMENTS

D8583-5

Pipe 18.53 LG

11/2 SCH 40 CS ASTM A-53

M

Does not functicn to contain melter ofigas. 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.

Da583-6

Pipe 60.03 LG

1172 SCH 40 CSASTM A-53

CM

No

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

Deses-7

Pipe 252.90 LG

1 1/2 SCH 40 CS ASTM A-53

CM

No

Does not function to contain melter offgas. Parts and
cormponents associated with the maintenance platform
are extemat to the pressure bouridary and are not used to|
suppert the carbon bed adsorber housing.

D8583-8

Pipe 19.53 LG

11/2 SCH 40 CS ASTM A-53

<M

Ne

Deoes hot function to contain melter oifgas. 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,

D8s583-9

Pipe 60.03 LG

1 1/2SCH 40 CS ASTM A-53

M

No

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

D8583-10

Pipe 252.90 LG

11/2 SCH 40 CSASTM A-53

D8583-11

Pipe 40.50 LG

11/2 SCH 40 CSASTM A-53

CM

No

Does not function to contain melter offgas. Parts and
components ted with the t platform
are external to the pressure boundary and are not used to,
support the carben bed adsorber housing.

yicm

No

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

D8&583-12

Pipe 40.50 LG

1172 SCH 40 CS ASTM A-53

CM

Does not function to contain melter offigas. Parts and
components d with the mais ce platform
are extemal to the pressure boundary and are not used to)
support the carbon bed adscrber housing.

08583-13

Pipe 41.96 LG

1172 5CH'40 CS ASTM A53

D8583-14

Pipe 16.60 LG

11/2 SCH 40 CSASTM A-53

CM

Does not function to contain melter offgas. Parts and
components 1 with the platform
are external to the pressure boundary and are not used to
support the carbon bed adsorber housing.

No

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

D8583-15

Pipe 40.60 LG

1172 SCH 40 CSASTM A53

D8582-16

Pipe 57.10 LG

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

1172 SCH 40 CS ASTM A-53

CcM

No

Does not function to contain melter offgas. Parts and
components d with the maint! platform
are external to the pressure boundary and are not used to|
support the carbon bed adsorber housing,

CM

No

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

Does not function to contain meiter offgas. Parts and
components ted with the maint: platform
are extemal to the pressure boundary and are not used to

support the carbon bed adsorber housing.
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QTyY

QL/CM

ceD

COMMENTS

Da583-17

Pipe 6172 LG

11/2 SCH 40 CS ASTM A-53

12

<M

No

Does not function to contain melter ofiges. Farts and
components iated with the maint platform
are external to the pressure boundary and are not used to
support the carben bed adsorber housing.

Dg583-18

Square Tube 91.50 LG

3 x 3 x 3/16 WT HRS ASTM A-500
GR 8

CM

No

Does not function to contain melter offgas. Parts and
componants a: d with the 1ce platform
are external to the pressure boundary and are not used to
support the carbon bed adsorber housing.

Dak83-19

Square Tube 134.00 LG

3x 3 x 3/16 WT HRS ASTM A-500
GR 8

CcM

No

Does net function to contain melter offgas. Parts and

ponents iated with the mai platform
are external to the pressure boundary and are not used to|
support the carbon bed adsorber housing.

D8583-20

Angle 91.50 LG

1121 1/2x 3/16 ANGLE HRS
ASTM A-26

M

Does not function to contain meiter offgas. Parts and
components assaciated with the maintenance piatform
are extemnal to the pressure boundary and are not used to|
support the carbon bed adsorber housing.

D8s583-21

Andle 134.00 LG

112x 1 172x 3118 ANGLE HRS
ASTM A-36

CM

Does not function to contain melter ofigas. Paits and
components d with the mai platform
are external to the pressure boundary and are not used 1o
support the carbon bed adsorber housing.

08583-22

Plate 2.81 % 19.38

3/16 PL 316L SS ASTM A-36

CM

Does hot function to contain melter offgas. Parts and
componentis associated with the maint 1ce platform
are external to the pressure boundary and are not used to
support the carbon bed adsorber housing.

D8583-23

Plate 2.81 x 5,62

3/16 PL 316L SS ASTM A-36

12

[=Y)

Does not function to contain melter offgas. Parts and
components associated with the maintenance platform
are external {0 the pressure boundary and are not used to
support the carbon bed adsorber housing.

Das583-24

ﬁate 3.00x6.00

144 PL HRS ASTM A-36

CM

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

D8583-25

Chain 28.00 LG

3/16 304L SS McMASTER-CARR

CM

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

D8583-26

Chain 62,50 LG

3/16 304L S5 McMASTER-CARR

[&)]

No

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

D8583-27

Hook 3.00 LG

1/4 DIA BAR HRS ASTM A-36

CM

No

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

D08563-28

Flat Bar 11.50 LG

3/16 X 2 FL HRS ASTM A-36

CM

No

Does not function to contain meiter offgas. Parts and
components associated with the maintenance platform
are external t¢ the pressure boundary and are not used to
support the carbon bed adsorber housing.
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D8583-29

Flat Bar 120.00 LG

aTty

QL/CMm

cGD

COMMENTS

316 X 2 FL HRS ASTM A-36 8

CM

No

Does not function to contain melter offgas. Parts and
components iated with the maint 1ce platform
are extemal to the pressure boundary and are not used to
support the carbon bed adsorber housing.

De583-30

Bracket 2.25 LG

1/4 x 4 FL HRS ASTM A-36 4

[=7]

Does not function to contain melter offgas. Parts and

rents iated with the maint 1ce platform
are extemal to the pressure boundary and are not used to
support the carbon bed adsorber housing.

0a583-31

Flat Bar 251.00 LG

1/4 x 4 FL HRS ASTM A-36 2

CcM

No

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

D8583-32

D8583-33

Flat Bar 167.12 LG

1/4 x 4 FL HRS ASTM A-36 2

CM

Ne

Does not function to contain melter offgas. Parts and
components iated with the maint 1ce platform
are external to the pressure boundary and are not used to
support the carbon bed adsorber housing.

Flat Bar 58.12 LG

1/4 x 4 FL HRS ASTM A-36 2

CM

Does not function to contaln meiter offigas. Parts and
components associated with the maintenance platform
are external {0 the pressure boundary and are not used to|
support the carbon bed adsorber housing.

D&583-24

Flat Bar 17.62 LG

1/4 x 4 FL HRS ASTM A-36 4

M

No

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

D8583-35

Grating 29.88 WD x 83.3 LG

1 1/2 x 3/16 BEARING BAR 18-W-4 [3

MiL-G 18014

CM

Does not function to contain melter offgas. Parts and
ponents iated with the r k e platform
are external to the pressure boundary and are not used to|

support the carbon bed adsorber housing.

D8583-36

Grating 29.88 WD x 105.0 LG

1 1/2x 3/16 BEARING BAR 19-W-4 3

MIL-G 18014

CM

No

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

D8583-37

Grating 32.25 WD x 20.5 LG

1 172 x 3/16 BEARING BAR 18-W-4 18

MIL-G 18014

D8583-38

Grating 32.25 WD x 180 LG

11/2x 3/16 BEARING BAR 19-W-4 8

MIL-G 18014

CM

CM

No

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

No

Does not function to contain meiter ¢ffgas. Parts and
components iated with the maint 1ce platform
are extemnal to the pressure boundary and are not used to
support the carbon bed adsorber housing.

Dg583-39

Hex HD Bolt 1.50LG

1/2-13UNC 316 SS ASTM A-194 4

Da563-40

Hex Nut

172-13UNC 316 S5 ASTM A-193 4

CcM

CM

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

No

Does not function to contain melter ofigas. Parts and
components iated with the maint 1ce platform
are external to the pressure boundary and are not used to|
support the carbon bed adsorber housing.
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Drawing Number Item No.  |Description Matertal or Vendor QTY QL/CM cGb COMMENTS

DB8583-41 Lock Washer 121D 316 SS 4 CM No [Does nat functicn to contain melter offgas. Parts and
compon ents ted with the maintenance platform
are extemnal to the pressure boundary end are not used to
support the carbon bed adsorber housing.

D8ses D8585-1 Weld Neck Flange 18 % 150¥# 3161 SSASTM A-182 20 oL Yes
Piping Assy 18" D8585-2 " |Bellows Assy 18 CD x OAL BW Ends 2904100-053 4 QL Yes
085853 Butterfly Valve w/ Pneumnatic Actuator 2804100-036 2 QL Yes

2904100-037

D8585-4 Straight Tee BW 8 SCH 10 316L SSASTM A312 2 QL Yes

P8585-5 Pipe 5.75 LG TOE /2 SCH 40 316L SS ASTM A-312 8 QL Yes

Dases-6 IEI pe 14.75 LG TOE 72 SCH 40 316L SS ASTM A-31 5 QL Yes

D8585-7 90 DEG Elbow SR BW CH 10 316L SS ASTM A-312 QL Yes

DB565, 18 SCH 10 Pipe 8 SCH 10 3161 SS ASTM A-312 oL Yes

D8585- 18 SCH 10 Pipe CH 10 316L SS ASTM A-312 QL Yes

0858510 '[18 SCH 10 Pipe 8 SCH 10 316L S5 ASTM A-312 QL es

D8585-11 Solencid Valve 172" 2904100-023 10 oL No

D8585-12 Temperature Element 2904100-032 3 QL No

D8585-13 Ball Valve 1/2" 316 S8 W/ TEFLON SEAL 2 QL Yes

PROTECH :

DB8585-14 Hex Head Bolt 3.0 LG 1 1/8-TUNC 3156 SS ASTM A-193 160 QL Yes

DB585-15 Flat washer 1 1/8 1D 316 88 192 QL Yes

D8585-16 Thermowell Assy B8598-3 QL Yes

D8585-17 90.DEG Elbow LR BW 18 SCH 10 3161 SS ASTM A-312 QL Yes

Dgs85-18 Butterfly Valve w/ Manual Actuator 2504100-036 4 QL Yes

2904100-037

|D8585-18 18 SCH 10 Fipe 18 SCH 10 3161 SS ASTM A-312 QL Yes

D8585-20 Pipe 818 LG 2 SCH 40 316L SSASTM A-312 oL Yes

|D8sas-21 Weld Neck Flange 2 x 150# 316L SS ASTM-182 QL Yes

D8565-22 18 8CH 10 Pipe 8 SCH 10 316L. SSASTM A-312 1 oL Yes

D8585-23 18 SCH 10 Pipe CH 10 3161 SS ASTM A QL Yes

D8585-24 18 SCH 10 Pipe CH 10 316L SSASTM A-312 QL Yes

D8585-25 SCH 10 Pipe CH 10 316L SSASTM A-31: QL Yes

D8585-26 Hex Head Bolt 5.0 LG 1/8-7UNC 316 SS ASTM A-193 16 QL Yes

D8585-27 Hex Head Nut 1/8-7TUNC 316 S5 ASTM A-193 16 QL Yes

D8585-28 lencid Vaive 172" 2904100-023 1 Ql. No

DB586 1DB586- Pipe cut at assy 2 §CH 40 316L SSASTM A-312 60 ft QL Yes
Piping Assy 2" |DB586-2 Weld Neck Flange 2x 150# 316l SSASTM-182 7 QL Yes

D8588-2 90 DEC Elbow 2 SCH 4C 316L SSASTM A-182 7 [« Yes

D8586-4 Tee BW 2 SCH 40 316L SS ASTM A-182 1 QL Yes

D8586-5 Gasket 212 1Dx 3.62 OD 1/8 THK COMMERCIAL GRADE 7 QL Yes

VITON RUBBER

D8s586-6 |Rupture Dis¢ 2* Pipe Size 15 PSI McMASTER-CARR 2 QL Yes

[Da5g6-7 Hex HD Boit 250 LG 5/8-11UNC 316 SS ASTM A-183 12 QL Yes

|DB586-8 Hex HD Boit 3.00 LG 5/8-11UNC 316 S8 ASTM A-193 8 QL Yes

D8568-5 Hex Nut 5/8-11UNC 318 SS ASTM A-194 20 QL Yes

08588 D8588-1 Flat Bar 159.3 LG 12 % 212 FL HRS ASTM A-36 2 CM No [Does not function te contaln melter ofigas. Parts and
components iated with the malr ladder are
external to the pressure boundary and are not used to
support the carbon bed adseorber housing.

Ladder Assy D8s588-2 Flat Bar 35.5 LG 1/2 % 2 172 FL HRS ASTM A-36 2 CM No |Does not function to contain melter offgas. Parts and

. components assoclated with the maintenance ladder are
external to-the pressure beundary and are not used to
support the carbon bed adsorber housing.

D8588-3 Flat Bar5.5 LG 12x 212 FL HRSASTM A-36 2 CM No |Does net function to contain melter offgas. Parts and
components associated with the maintenance ladder are
external to the pressure boundary end are not used to
support the carbon bed adsorber housing.
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Da588-4 Flat Bar 10.25 LG 1/4 x 2 FL HRS ASTM A-38 2 CM No [Does nct function to contain melter offgas. Parts and
components ted with the maintenance ladder are
external to the pressure boundary and are not used to
support the carbon bed adsorber housing.

D8588-5 Ladder Rung 17.00 LG 3/4 RD BAR ASTM A-36 14 CM No {Does not function to contain meiter offgas. Parts and

. comp t ted with the tenance ladder are
external to the pressure boundary and are not used to
support the carbon bed adsorber heusing.

D8588-6 Flat Bar 13.06 LG 1/4 x 2 FL HRS ASTM A-38 2 cMm No |Does not function lo contain melter offgas. Parts and
components associated with the maintenance ladder are
external to the pressure boundary and are not used to

) support the carbon bed adsorber housing.

Dgses-7 Flat Bar 8.00 LG 174 x 2 FL HRS ASTM A-36 2 [=17] No |Does not function to contain melter offgas. Parts and
components 1 with the maint ladder are
external to the pressure boundary and are not used to
support the carbon bed adsorber housing.

D8588-8 Antisiip Tape 2 WD x 15 LG McMASTER-CARR 14 CM No |Does not function to contain melter offgas. Parts and
components iated with the maint ladder are
external to the pressure boundary and are not used to

ksuggon the carbon bed adsorber housing.
D8589 D8589 Housing Widmt Unit A D8s527 1 oL Yes
Housing Assy D8589-2 Manway Cover D8538-14 2 QL Yes

D8589-2 Slide Gate Assy D8563 6 QL Yes

D8589-4 Access Door Discharge Filter D8224 3 QL Yes

08589-5 Carbon Sample Plug Assy B8597 3 QL Yes

Deleted

D8589-7 lBlind Flange Modified x 150# 3161 SSASTM A-182 [+]8 Yes

£8589-8 Blind Flan . 150# 316L SS ASTM A-182 7 QL Yes

D8589-¢ Pipe Plug Hex Threaded /4 x 3000#% 316L S QL Yes

D858g-10 Fipe Coupling Threaded /4 x 3000# 316L SE 3 oL Yes |

D8589-11 Temperature Element 27* 2904100-048 2 CM No |Oniy the two inlet temperature elements and transmitter
have been specifed ITS. Mid bed temperature elements
and transmitters are commercial.

0858912 Temperature Element 69" 2904100-046 2 CM No |Only the two inlet temperature elements and fransmitter
have been specifed ITS. Mid bed temperature elements
and transmitters are commercial.

[D8589-13 elind Flange 1 1/2x 150# 3161 S8 ASTM A-182 2 QL Yes

|D8589-14 Lolenoid Valve 1/2" 42_904 100-023 1 QL No

|D8589-15 [Manual Vatve 172" 2904100-018 4 QL Yes

0858818 Ball Valve 2" 1/2" 316 85 W/ TEFLON SEAL 2 QL Yes

PROTECH
D8589-17 Gasket B/O Door 4.75 X 25.00 |D Wulcanized 172 THK x 1 WD COMMERCIAL 12t [*18 Yes
Cormners GRADE VITON RUBBER
Das589-18 Gasket 8" Flange 8.62 1D % 10.62 OD 1/8 THK COMMERCIAL GRADE 10 oL Yes
VITON RUBBER
08589-19 Gasket Manway 18.5 IDx 18.5 OD 1/8 THK COMMERCIAL GRADE 2 QL Yes
VITON RUBBER

D8§589-20 Hex Nut 1/2-13UNC 318 SS ASTM A-194 36 QL Yes

08589-21 Hex Nut 3/4-10UNC 316 SS ASTM A-194 112 QL Yes

D8589-22 Hex HD Bolt 2.50 LG 3/4-10UNC 316 55 ASTM A-193 32 [«TH Yes

DB8585-23 Hex HD Boit 3.50 LG 3/4-10UNC 316 S8 ASTM A-193 80 QL Yes

D8589-24 Flat Washer /21D 318 S8 38 QL Yes

DB8589-25 Flat Washer 3/4 1D 316 SS 112 QL Yes

08589-27 nlit Pipe Support [sEIE 1 QL Yes

D8589-28 Pipe Support D8661 2 QL Yes

D8590 D8590-1 Housing Widmt Unit B D8a526 1 QL Yes
Housing Assy D8580-2 Manway Cover D8538-14 2 QL Yes
D8590-3 Slide Gate Assy D8583 8 QL Yes
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|D8590-4 Access Door Discharge Filter D8224 QL Yes

D8590-5 Carbon Sampie Plug Assy B8597 3 oL Yes

Deleted

|[D8580-7 Blind Flange Modified 8 x 150# 316L SS ASTM A-182 3 QL Yes

|D8590-8 Blind Flange 150# 316 SS ASTM A-182 7 QL Yes

|D8580- Pipe Piug Hex Threaded 1 1/4 % 150# 3161 SS g QL Yes

D8580-10 Pipe Coupling Threaded /4 x 3000%# 316L S5 3 QL Yes.

D8530-11 Tempature Element 27" 2904100-045 2 cMm No |Only tha two inlet temperature elements and transmitter
have been specifed ITS, Mid bed temperature etements
and transmitters are cornmercial.

D8590-12 Tempature Element 69" 2804100-046 2 CM No |Only the two inlet temperature elements and transmitter
heve been specifed ITS. Mid bed temperature elements
and transmitters are commercial.

£8590-13 Blind Flange 1172 x 150# 3164 SS ASTM A-182 2 QL Yes

D8590-14 Solenold Valve 172" 2904100-023 1 oL No

D8580-15 Manual Valve 172" 2804100-019 4 QL Yes

[Dessoe Ball Valve 2" 172" 316 8S W/ TEFLON SEAL 2 QL Yes
PROTECH

|D8580-17 Gasket B/O Door VITON 121 QL Yes

D&590-18 Gasket 8" Flange SPIRAL WOUND GRAPHIC, 316 8S 10 L Yes

|08580-18 .  |Gasket Manwa VITON 2 [« Yas

£8590-20 Hexe Nut 1/2-13UNC 316 SSASTM A-194 36 QL Yes

D8590-21 Hex Nut 3/4-10UNC 316 SSASTM A-194 112 oL Yes

D85980-22 Hex HD Bolt 2.50 LG 3/4-10UNC 316 SS ASTM A-183 32 QL Yes

D8590-23 Hex HD Bolt 3.50 LG 3/4-10UNC 316 SS ASTM A-193 0 QL Yes

D8590-24 flat Washer 21D 3168 88 -] QL Yes

D8590-25 Flat Washer 3/41D 316 SS 112 QL Yes

Deleted

D8590-27 Pipe Support D8661 QL Yes

DB594 D8594-1 Base Frame Assy L VP-ADBR-00001 Unk A/B D8582 QL Yes
Final Assy DB594-2 Housing Assy LVP-ADBR-00001 Unit A/B D8589 QL Yes

D8s594-3 Housing Assy LVP-ADBR-00001 Unit B D859 QL Yes

D8594-4 Platform Assy LVP-ADBR-00001 Unit A/B D8583 1 C No |Does not function to contain melter offgas. Parts and
components associated with the maintenance platform
are extemnal to the pressure boundery and are not used to
support the carbon bed adsorber housing.

D8594-5 Ladder Assy LVP-ADER-00001 Unit A/B Da588 1 CM No |Does not function to contain melter offges. Parts and
components assocltated with the maintenance ladder are
external to the pressure boundary and are not used to
support the carbon bed adserber housing.

D8594-8 Crane Trolley Assy LVP-ADBR-00001 Unit A/B D8&01 1 CM No [Does not function to contain melter offgas. Parts and
components associated with the crane troliey are external
to the pressure boundeary and are not used to support the
carbon bed adsorber housing.

D8594-7 Inlet Pipe Assy LVP-ADBR-00001 Unit A/B Da585-1 1 QL Yes

085984-8 Crossover Pipe Assy LVP-ADBR-00001 Unit A/B |D8565-2 1 QL Yes

D8594-9 Oullet Fipe Assy LVF-ADBR-00001 Unit A/B Das585-3 1 QL Yes

D8584-10 Crossover Pipe Assy LVP-ADBR-00001 Unit /B |DB585-4 1 QL Yes

Dg594-11 Pipe Assy LVP-ADER-00001 Unit A/B DB586 1 QL Yes

D8594-12 Spacer 1/4 THK 6.0 % 6.0 ALUMINA SILICATE CERAMIC 20 QL .Yes

McMASTER-CARR
D8594-13 Spacer 1/4 THK3.0x 6.0 ALUMINA SILICATE CERAMIC 20 QL Yes
McMASTER-CARR
D85g4-14 Gasket 2" SPIRAL WOUND GRAPHIC, 316 §S 10 QL Yes
‘D8594-15 Gasket 18" SPIRAL WOUND GRAPHIC, 316 S8 20 QL Yes
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Intet Fipe Support Assy D8660-2 Angle 34,62 LG 2% 2% 1/4 ANGLE HRS ASTM A-36 1 QL Yes
D8680-3 Plate 4.00 x 28.67 1/4 PL 316L S5 ASTM A-240 1 QL Yes
D8660-4 Plate 4.00 x 27.67 174 PL 316L S8 ASTM A-240 1 oL Yes
DB8660-5 Plate 1.75 x 4.0 174 PL 316L SS ASTM A-240 7 QL Yes
|1D8660-6 Plate 6.00 x 7.00 174 PL 316L SS ASTM A-240 2 QL Yes
|D8660-7 Plate 2.75x 2.75 /4 PL 316L SS ASTM A-240 F QL Yes
|D866C-8 Hex HD Bolt 20 LG 7/2-13UNC 316 SS ASTM A-193 4 [+1H Yes
|DBE60-E Lock Washer /21D 316 8S 4 oL Yes
28660-10 Hex Nut 1/2-13UNC 316 SS ASTM A-194 4 QL Yes
DaB61 Daes1- S-Beam 40.50 LG 86 x 12.5% HRS ASTM A-36 1 QL Yes
Pipe Support Assy Da6B1-2 Angie 34.62 LG 2x 2 x 174 ANGLE HRS ASTM A-36 1 QL Yes
DB661-3 Plate 2.00 x 12.00 1/4 PL 316L 88 ASTM A-240 1 QL Yes
086614 Plate 1.25 x 2.00 174 PL 316L SS ASTM A-240 2 QL Yes
Dae61-5 Sheet 2.00 x 45.00 7 GA SHT 316L SS ASTM A-240 1 QL Yes
DE8es1-6 Stud 4.00 LG Threaded 1/2-43UNC x 3.0 LG 1/2 DIAROUND BAR 316l SS ASTM 2 oL Yes
A-276 or A-479
DB661-7 SQ Beveled Washer .50 NOM ID 18-8 88 2 oL Yes
| D8661-£ Hex Nut 1/2-13UNC 316 §S ASTM A-194 2 QL Yes
D8234 D8234-16 GFl 1 CM No
N.LT.S Rack Assembly D8234:15 TEMP. TRANSMITTER (2804100-008) 9 CcM No
D8234-14 SPUR BLOCK ZI CM No
D8234-13 SOLENGID (2904100-022) 2, cM No
|D8234-12 PDIT (2904100-016) 4 QL Yes
D8234- CONTROL PANEL PALMER 1 cM No
D8234-10 LOCK WASHER 1/4 NOM 1D 3.8 S8 12 QL Yes
D8234- LOCK WASHER 3/8 NOM ID -8 S8 30 QL Yes
DB234-| HEX HEAD BOLYT 2/8-16 X 1.00 LG -8 & 0} QL Yes
[D8234-~ HEX HEAD BOLT 1/4-20 X 1.00 LG 3-8 & 2 [+1% Yes
D8234-6 CHANNEL NUT W/SPRING 174-20 UNC UNISTRUT O/E P1006-1420 2 oL Yes
DB234-5 CHANNEL NUT W/SPRING 2/6-16 UNC UNISTRUT O/E P1008 30 QL Yes
D8234-4 UNISTRUT 58.75 LG i UNISTRUT O/E P1000T [} QL Yes
D8234- UNISTRUT 68.00 LG UNISTRUT O/E P1000T 4 QL Yes
D8234-2 UNISTRUT 11.75 LG UNISTRUT O/E P1000T 4 Qb Yes
D8234-1 BASE PLATE 6.00 X 4.00 X .25 304L 58 ASTM A-240 4 oL Yes
08235 DB8235-15 SOLENOID (294100-018) 2 QL No
1.7.8 Rack Assembly DE235-14 GFl 1 M No
tDBZS -1 TEMP. TRANSMITTER (2804100-028) 2 QL o
|D8235.12 RADAR LEVEL TRANSMITTER (2904100-054) | 4 QL No
|D8235-1 CONTROL PANEL PALMER 1 CM No
|D8235-10 LOCK WASHER 1/4 NOM ID 3-8 8S 8 QL Yes
D8235 LOCK WASHER 3/8 NOM (D 18-8 SS 12 QL No
{D8235- HEX HEAD BOLT 3/8-16 X 1.00 LG -8 SS 12 QL Yes
D8235- HEX HEAD BOLT 1/4-20 X 1.00 LG 18-8 €S QL No
D82356 CHANNEL NUT W/SPRING 1/4-20 UNC UNISTRUT O/E P10068-1420 oL Yes
|D8235-5 CHANNEL NUT W/SPRING 3/8-18 UNC UNISTRUT O/E P1008 1 QL No
D8235-4 UNISTRUT 41.75 LG UNISTRUT O/E P1000T QL Yes
DB8235-3 UNISTRUT 48.25 LC UNISTRUT O/E_P1000T A oL No
D8235-2 UNISTRUT I5LG UNISTRUT O/E P1000T [ QL Yes
08235-1 BASE PLATE6.00 X 4.00 X .25 304L SS ASTM A-240 4 QL No
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[ D8594-16 Hex HD Bolt 5.00 LG 1 1/8-7UNC 3416 SS ASTM A-197 98 QL Yes

[D8524-17 Hex HD Bolt 3.00 LG 1 1/8-7UNC 316 SS ASTM A-193 32 oL Yes

|D8594-18 Hex Nut 1 1/8-7UNC 316 SS ASTM A-123 g6 QL Yes

D8594-18 Hex HD Bolt 2.50 LG 11 UNC 316 S5 ASTM A-193 4 QL Yes

[D8594-20 Hex HD Beit 3.00 LG 5/8-11UNC 315 S5 ASTM A-193 8 QL Yes

DB594-2 Hex Nut 5/8-11UNC 316 S8 ASTM A-194 12 QL Yes

D8594-2 Hex HD Bdit 1.50 LG /4-10UNC 316 SS ASTM A-183 6 QL Yes

D8594-2 Hex HD Boit 2.00 LG 3/4-10UNC 316 SS ASTM A-193 80 QL Yes

DB594-24 Hex Nut #4-10UNC 316 SS ASTM A-184 26 QoL Yes

D8584-25 Lock Washer 121D 316 88 86 QL Yes

D8594-26 Flat Washer 121D x 1.25 OD 316 S8 160 oL Yes

08594-27 Insulation CALCIUM-SILICATE THERMO-12 R | 1200 cuft N/A N/A  |Supplled by others

GOLD INDUSTRIAL INSULATION
GROUP 7 JOHNS MANIVILLE
D8584-28 High Temperature Ashesive CALBOND R GOLD HIGH TEMP AR N/A N/A  |Suppiied by cthers
ADHESIVE INDUSTRIAL
INSULATION GROUP / JOHNS
MANVILLE

08584-29 Sealing Caulk : PERMATEX i-TEMP RED RTV AR N/A N/A _{Supplied by others

D8594-30 Hex HD Bolt 2.50 LG 4-1QUNC 316 SS ASTM A- 103 8 QL Yes

D8594-31 Hex Mut /4-10UNC 3186 SS ASTM A-194 8 QL Yes

D8594-32 Lock Washer 374 1D 316 SS 8 QL Yes

D8601 D8s01-1 I-Beam 250" LG 8X 18.4# HRS ASTM A-36 1 CM No |Does not function 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.

Crane Trolley Assy D8601-2 {-Beam 23-6" LG 8 x 18.4%# HRS ASTM A-36 k] CM No |Does not function to contain melter offgas. Parts and
components associated with the crane trolley are external
to the pressure boundary and are not used to suppert the
carbon bed adsorber housing.,

D8601-3 Angte 4.00 LG 2% 2x 174 ANGLE HRS ASTM A-36 2 CcM No |Dees not function to contain melter offgas. Parts and
components associated with the crane trolley are external

Jto the pressure boundary and are not used to support the
carbon bed adsorber housing.

D8601-4 CM No |Does nct function to contein melter offgas. Parts and
components associated with the crane trolley are external
to the pressure boundary and are nat used to support the
carbon bed adsorber housing.

D8Bs01-5 Plate 4.00 x 8.00 1/4 PL HRS ASTM A-36 1 CM No |Does not function to contain melter offgas. Parts and
components assoctated with the crane trolley are external
to the pressure boundary and are not Used to support the
carbon bed adsorber housing.

D&B01-8 Hex HD Boit 2.00 LG 1/2-13UNC GR 8 PL STL 2 CM No |Does net function to contain melter offges. Parts and
components associated with the crane trolley are external
to the pressure boundery and are not used fo support the
carbon bed adsorber housing.

D&601-7 Hex Nut 1/2-13UNC GR 8 PL STL 2 CM No  |Does not function to contain melter offgas. Parts and
components associated with the crane trolley are extemal
to the pressure boundary and are not used to support the
carbon bed adsorber housing.

D8601-8 Lock Washer 172 NOM ID GR 8 PL STL 2 M No |Does nct function to contain melter offgas, Parts and
components associated with the crane trolley are externat
to the pressure boundary and are not used to suppoit the

: . _|carbon bed adsorber housing.
D8601-9 Electric Hoist 2000# Cap 25t Lift @ 16{/MIN Push|McMASTER-CARR 1 CM No [Does not function to contain melter offgas. Pasts and
Troliey Mounted components associated with the crane troliey are external
to the pressure boundary and are not used to suppost the
carbon bed adsorber housing.
D8660 DB6EC-1 S-Beam 40.50 LG S6 x 12.5# HRS ASTM A-36 1 QL Yes
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Appendix A
Mandatory Ammonium Nitrate Test Requirements for LAW
Carbon Bed Adsorbers

1.0  Purpose

The purpose of appendix A testing is to determine if sufficient amounts of ammonium nitrate can 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 1 - Determine formation of NH,NQO; in the proposed LAW activated carbon adsorber media(s)
configuration if the inlet gas contains NOx and NHs.

2. Test 2 - Assess the hazards associated with NH,NO; 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 of NQA-1, The Test Plan will
include a matrix cross-referencing the QA requirements to implementing procedures for the work, and
justifying elements that are not applicable.

5.0 Test Conditions

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

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

the bulk gas.

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

5.1 Test 1 - Determine NH,NO; 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 HEPA temperature — 50 °C (bounding case in exception with mechanical data
sheets)
Relative humidity — 50 % (bounding case in exception with mechanical data
sheets)
Gas composition:
a. Bulk gas — Air and water vapor
b. Other constituents —
i. Inlet NH; concentration - 10 ppm
ii. Inlet CO concentration - 170 ppm
iii. Inlet NO concentration - 4000 ppm
iv. Inlet NO, concentration - 4000 ppm

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

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

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

b. Test duration

By vendor

¢. Data to be obtained

Inlet and outlet NO, NO,, NH; concentrations.

Quantity of NH,NO; - 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.c., 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 °F) temperature change is measured in the
bed, re-run Test 1 with 50% of the NO and NO, concentrations.
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6.0 Success Criteria

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

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

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

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

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

life.
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Appendix B
Buyer Third Party Warranty Testing

1.0 Purpose

The purpose of the Appendix B Buyer Third Party Warranty Testing is to validate performance
guarantees related to removal efficiencies and design life for the Activated Carbon Media in simulated
LAW and HLW offgas. Seller shall use Buyer Third Party Warranty Test results to perform calculations
that verify Activated Carbon Bed Adsorber performance 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 offgas 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, HCl, HF and iodine decontamination factors (DFs)
/removal efficiencies and carbon media design life requirements). Note that the HLW MDSs also include
removal efficiency requirements for SO,).

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 offgas 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 NOx 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:

o 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. _

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

e 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 colummns (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/ HCl/ HF/ Todine DFs/ removal efficiencies and carbon media design
life requirements). Note that the HL.W MDSs also includes removal efficiency requirements for SO,).

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
iead 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
todine. 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 Assurance

Buyer Third Party Warranty Tésting 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-1, 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 HLW and LAW off gas systems will operate under the
conditions defined in this section of Appendix B (Refer to MDSs in Section 2 of the purchasing
documents for specified mercury/ HCV HF/ Todine DFs/ removal efficiencies and carbon media design
life requirements). Note that the HLW MDSs also includes removal efficiency requirements for SO,).
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'%-inch diameter
column using offgas 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 usmg a simulated
offgas that includes acetonitrile.

A. Test conditions (Buyer Third Party Test)
e Activated Carbon Media - Donau Kombisorb BAT37 and losorbent-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 + 0.5°C (maximum case)
Mercury concentration — 52,600 pg/dsem £ 100 pg/dsem (maximum case)
i. Elemental mercury 85wt% + 1 wt% Hg"
ii. Oxidized mercury 15wt% = 1 wt% Hg"? (HgCl,)
e Relative humidity — 10.7%
¢ (as 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 (10-times bounding case for
significance)

¢. Other components

i. CO,-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. NO, - 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. lodine - 1.0 ppm = 0.2 ppm (25-times the maximum case for
measurement)

viii, SO; — 0.9 ppm % 0.2 ppm (maximum case)

ix. HNO, —7 ppm % 1 ppm (maximum case) HNO; — 4 ppm =+ 0.5 ppm

. (maximum case) (Note that NOx and water react to form HNQO, and

HNO; -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.

o 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:

e 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 offgas composition (CO, CO,, SO,, NO, NO,, HNOs,
HNO,, HC], HF and iodine) for the lead and lag adsorbers.

e 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 of lead and lag adsorbers.

Measure sulfur content of three representative samples of virgin primary media and

three representative samples of primary media taken after completion of testing

from the location where maximum bed temperature was reached.

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

¢ Time at which breakthrough occurs (if realized) for any adsorbed constituents for
the lead and lag adsorbers. Breakthrough is defined as the concentration at which
the time average emission reaches 100% of the specified removal efficiency. For

example, breakthrough for mercury would be 52.6 ug/dscm using the DF of 1000

@ & o & & o o
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and maximum mercury loading of 52,600 pg/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 compesition 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 21000.

Hydrogen fluoride and hydrogen chloride removal efficiency >90%.

Sulfur Dioxide removal efficiency >90%.

lodine 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 losorbent-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 ug/dscm = 100 pg/dsem (maximum case)
i. Elemental mercury 85 Weight% = 1 Weight% Hg"
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ii. Oxidized mercury 15 Weight% = 1 Weight% Hg™ (HgCl,)
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

¢. Hydrogen chloride (HCI) - 18 ppm % 0.5 ppm (maximum case)

d. Hydrogen fluoride (HF) - 1 ppm + 0.2 ppm (maximum case)

e. lodine (I) - 1.0 ppm % 0.1 ppm (10-times the maximum case for
measurement)

f. Other components:
i. CO;-1.2Volume% + 0.5 Volume% (maximum case)
ii. CO - 350 ppm = 10 ppm (maximum case)
iii. NO - 3800 ppm + 50 ppm (bounding case)
iv. NO,; - 5600 ppm + 50 ppm (bounding case)
v. SO;-4.6 ppm = 0.2 ppm (maximum case)
vi. HNO, — 30 ppm + 2 ppm (maximum case) HNO; — 20 ppm + 2 ppm

(maximum case) (Note that NOx and water react to form HNO, and
HNO; -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 offgas component concentrations (CO, CO,, NO, NO,,
HNQ;, HNO,, SO,, 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% of the specified removal efficiency. For

Page B-vii

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



6.0
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example, breakthrough for mercury would be 53.3 pg/dscm using the DF of 450
and maximum mercury loading of 24,000 pg/dsem 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.

." 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 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.

. Seller shall demonstrate the Activated Carbon Media meets the following performance:

Activated carbon media meets the COA acceptance limits.

Mercury DF 2450.

Hydrogen chloride removal efficiency 297%.

Hydrogen fluoride removal efficiency 297%.

Todine removal efficiency 299%.

Carbon media temperature maintained below maximum operating temperature
(130°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.

Success Criteria (by Seller):

—

Seller shall verify activated carbon media meets COA acceptance limits.

Seller shall verify that specified DFs/ removal efficiencies for required offgas constituents are
achieved.

Seller shall verify load profiles for required offgas constituents and verification of WTP bed

Seller shall verify carbon media conditioning procedure is sufficient to maintain carbon
media temperature below its maximum steady state operating limit of 130°C.

Seller shall verify the primary and guard bed media is compatible with offgas composition
and operating conditions.
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Appendix C
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 HLW 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 offgas 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 120°C.

e 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 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 mitiated. = Conditioning of the
Activated Carbon Media for the addition of mercury will be verified (e.g., verify monitoring parameters

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



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 specified mercury/ HCV HF/ lodine DFs/ removal efficiencies and carbon
media design life requirements. Note that the HLW MDSs also includes removal efficiency requirements
for SO,).

3.0 Objectives

1. HLW Test 1 - 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 aliowable
changes in NOx and allyl alcohol concentrations required to maintain control of bed temperatures due
10 adsorption and exothermic reactions. Confirm 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. Confirm that the maximum media operating temperatures for the lead and
lag adsorbers are below 130°C.

4.0 Quality Assurance

Buyer Third Party Permit Testing will be performed 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 Permit 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 carbon media used in the laboratory
testing in accordance with AG-1, 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 formuiated to address
the test objectives from Section 3.

The activated carbon beds proposed for the HLW and LAW off gas systems will operate under the
conditions defined in this section of Appendix C (Refer to MDSs in Section 2 of the purchasing
documents for specified mercury/ HCl/ HF/ Todine DFs/ removal efficiencies and carbon media design
life requirements. Note that the HLW MDSs also includes removal efficiency requirements for SO,).
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 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%-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), 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 for the WTP carbon bed adsorber. ’ :

5.1 HLW Test 1 - Measure removal efficiencies and loading for mercury, hydrogen chloride,
sulfur dioxide, iodine, allyl alcohol and naphthalene using a simulated offgas.

A. Test conditions (Buyer Third Party Test):
e 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 £ 0.5°C (maximum case)
Mercury concentration — 52,600 pg/dsem + 50 pg/dsem (maximum case)
i.  Elemental mercury 85wt% + 1 wt% Hg®
ii. Oxidized mercury 15wt% = 1 wt% Hg™? (HgCl,)
e Relative humidity — 10.7%
e (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%).
ii. Naphthalene — 35 ppm + 1 ppm (dry)
¢. Other components (actual composition):

i. CO,—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. NO, — 440 ppm + 10 ppm (bounding case)

v. HCl - 10 ppm = 0.2 ppm (represents the total of HCI plus HF for the -
bounding case)

vi. SO; -24 ppm =+ 0.2 ppm (bounding case)

vii. [odine (I,) - 1.0 ppm = 0.1 ppm (25-times the bounding case for
measurement)

viii. HNO; — 10 ppm + 1 ppm (bounding case) HNO; — 5 ppm £ 0.5 ppm
(bounding case) (Note that NOx and water react to form HNO, and
HNO; -separate addition of these acids is not required)

B. Test Phases (Buyer Third Party Test):
e 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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e 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:

e  Analysis of activated carbon media for each sample submitted for Buyer Third

Party Testing according to parameters and methods identified in Setler’s COA.

e Measure Total Hydrocarbons at the inlet and outlet of the lead and lag adsorbers
Measure inlet and outlet offgas cdmposition (CO, CO,, NO, NO,, HNO;, HNO,,
S0O,, HC1 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 léad 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 SO, profile in the lead and lag adsorber media.

Measure allyl aicohol 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 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.

e 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).

e 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 pg/dsem using the DF of 1000
and maximum mercury loading of 52,600 pg/dscm shown in the mechanical data
sheets. :

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

e Measure pressure drop of the guard bed and primary bed for both the lead and lag
adsorbers.

o 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.

e 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.
s 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 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 = 1,000

HCI removal efficiency > 90%.

Todine removal efficiency > 90%.

SO, 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.

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

A. Test (Buyer Third Party Test):

Activated Carbon Media — Donau Kombisorb BAT37 and Iosorbent-SO (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 pg/dsem £ 50 pg/dscm (maxnnum case)
i. Elemental mercury 85 Weight% + 1 Weight% Hg’
i, Oxidized mercury 15 Weight% + 1 Weight% Hg™ (HgCl,)
Relative humidity — 25.4%
Gas composition:
a. Bulk gas — Air and Water (11.5 Volume% + 0.5 Volume%) vapor
(bounding case)
b. Concentrations of organics:
1.  Allyl alcoho! — 80 ppm & 3 ppm (dry). Increases to be made in 4
steps (25%, 50%, 75% & 100%)
ii. Naphthalene — 35 ppm = 1 ppm (dry)
¢. Other components (actual composition):
i. CO; -2 Volume% = 0.5 Volume% (bounding case)
ii. CO-610 ppm + 10 ppm (bounding case)
iii. NO - 4900 ppm £ 50 ppm (bounding case)
iv. NO, - 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. SO;-5.0 ppm= 0.1 ppm (bounding case)
vii. fodine (I;) - 1.0 ppm + 0.1 ppm {10-times the bounding case for
measurement)
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viii. HNO, — 40 ppm + 2 ppm (bounding case) HNO; — 30 ppm % 2 ppm
(bounding case) (Note that NOx and water react to form HNO, and
HNOQ,; -separate addition of these acids is not required)

B. Test Phases (Buyer Third Party Test):
e Phase 1: Initial period (24-7 operation) to condition the virgin Activated Carbon
Media with the test gases and to reach steady-state operations.
e 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:

s 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 offgas component concentrations (CO, CO,, NO, NO,,
HNO;, HNO,, SO, HC! and iodine) for the lead and lag adsorbers.

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

Measure 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.

e 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).

o 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 pg/dsem using the DF of 450
and maximum mercury loading of 24,000 pg/dscm shown in the mechanical data
sheets. ‘

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

e 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.

e Measure particulate downstream of the lead and lag adsorbers and collection on the
discharge filter.

e  Measure pressure drop of the lead and lag discharge filters.

e o o o ®

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 lag 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 = 450 :

HCI removal efficiency > 97%

Todine 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.
2.
3

4.

5.

Seller shall verify activated carbon media meets COA acceptance limits.
Seller shall verify DFs/ removal efficiencies for offgas constituents.
Seller shall verify load profiles for required offgas constituents and determination of WTP

bed life.

Seller shall verify carbon media conditioning procedure is sufficient to maintain carbon
media temperature below its maximum steady state operating limit of 130°C.

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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Appendix D
WTP Specific Tailoring of ASME AG-1-1997

River Protection Project - Waste Treatment Plant
Safety Requirements Document Volume I1
24590-WTP-SRD-ESH-01-001-02 , Rev 5a

A dix C: Impl ing Standard.

PP L3 oad

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

Revision: 1997 (R2000)
Sponsoring Organization: The American Society of Mechanical Engineers

WTP Specific Tailorin;

The following tailoring of ASME AG-1 is required for use by the RPP-WTP project as an implementing
standard for the use of Important-to-Safety (ITS) radial HEPA filter systems and the use of ITS axial flow
HEPA filters as inbleed units in the Laboratory C5V Exbaust System. Where not specifically identified
herein, the remainder of the code requirements are invoked.

Section FK is added as an addendum to ASME AG-1-1997 with the ASME AG-1a-2000 Addenda AG-1
edition invoked on the project.

In addition to the above tailoring for HEPA filter systems, ASME AG-1 is tailored to add

1SO 1940-1:2003, Mechanical Vibration - Balance Quality Requirements For Rotors in A Constant
{Rigid) State - Part 1: Specification And Verification Of Balance Tolerances, for balancing multi-stage
blowers. '

Page 228.9; Article HA-2000 Reference Documents
Revise Article HA-2000 as follows:

Change the code edition of ASME N509 as applied as a referenced (daughter) standard to AG-1 from
1989, reaffirmed December 6, 1996 to 2002.

Justification: The version of the ASME N509 Standard eurrently referenced as a daughter by AG-1 was
issued in 1989 and Reaffirmed in 1996. At the time the N509-1989 (R1996) code was selected tobe a
daughter of AG-1, the ASME AG-1 code did not include requirements for HEPA filter housings. These
requirements were Jater added in the 2000 Addenda to the AG-1 code. The ASME N509-2002 edition
does not provide component requirements for HEPA filter housings and HEPA filters but instead refers
the user to AG-1 for this information. 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:

4702008 7:45 AM
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River Protection Project - Waste Treatment Plant
Safety Requirements Document Volume IT
24590-WTP-SRD-ESH-01-001-02 , Rev 5a

Appendix C: Implementing Standards

Not applicable. The requirements of this 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 this 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
incorparates 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 epsure 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 HEPA housings:

Replace the text with: The requirements of this article are not applicable to Safe Change and Remote
Change Radial HEPA Filter Housings. For Safe Change and Remote Change Radial HEPA filter
housings, the design shall ensure that the housing kuife-edge is embedded into the pliable filter sealant
and will provide a seal for the coraplete 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 filter 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~4100 as follows for remote change and safe change radial
HEPA filter designs:

Replace the text with: For Remote Change and Safe Change Radial HEPA Filiers, the total media area
provided within the filter pack shall be such that maxirmm media velocity is 6.5 ft/min (2.0 m/min) af the
rated flow.
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River Protection Project - Waste Treatment Plant
Safety Requirements Document Volume 11
24590-WTP-SRD-ESH-01-001-02 , Rev 5a

Appendix C: implementing Standards

Justification: The RPP-WTP radial filter design is based upon a2 UK Atomic Energy Standard
Specification AESS 30/95100. This Standard contains an equivalent requirement to that found in AG-1.
It states: “The effective area of filter medium used for each insert shall be not less than 3.0 sg m for every
100 Vs rated airflow.” The Project proposes to meet this criterion. Converting these mefric units for a
UK 950 Vs (~2,000 cfm) rated filter equates to approximately 6.5 f/min media velocity or a minimum 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 imporiance and intent behind this code requirement. AG-1 Subsubarticle
FK-1130 states that 2 HEPA filter shall have “a minimum efficiency of 99.97% (that is, a maximum
particle penetration of 0.03%)for 0.3 micrometer diameter test aerosol particles.” This defines the
minimum performance of a HEPA type filter. The curves depicted in Figure 2.8(a) of the Handbook
show that at 10.5 ft/min air velocity, the 0.30-micron particle size can be expected to penetrate a HEPA
filter such that the AG-1 FK-1130 performance requirement would not be met.

Numerous aerosol penetration tests have been performed on the proposed filter design both inside
prototype housings and on individual prototype radial filters designed with a media area of 236 sq. ft., or
approximately 8.5 ft/min media velocity. Eachtest demonstrated that a filter design with media velocities
of this magnitude would meet the qualification performance requirements as stated in AG-1 (e.g., 99.97%
efficieney 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, ora
media veloeity of approximately 6.1 fi/min. This represents 2 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-1 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 information for the 2,000 acfm filter as follows for remote change and

safe change HEPA radial filter designs:

TABLE FK-4049-1 (TAILORED)
TYPE 1 RADIAL FLOW HEPA FILTER — NOMINAL RATINGS

Maximum Rated Air Flow Meaximum Resistance
(acfm) {(m*fbr) Inches WC Pa
40 68 13 325
4/872008-7:45 AM
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Maximum Rated Air Flow Maximum Resistance

{acfm) (/) Inches WC Pa
100 170 13 325
250 425 13 325
500 850 £3 325
1000 1700 13 325
1500 2550 ‘1.3 325
2000 3400 1.6 400

Justification: A new filter design is being developed with the intent of qualifying it in accordance with
the AG-1 code. The RPP-WTP radial flow HEPA filter design originated from UK Atomic Energy
Standard Specification AESS 30/95100. The radial flow HEPA filters will be designed for a maximum
initial pressure drop of approximately 1.55 inches WC at a rated flow of 2,000 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 incregses in filter pack depth, increases in faceguard to media pack gaps (used to enhance
protection of the media), and space to accommodate the filters gel seal channel. The UK filter pack depth
is approximately 68mm or ~2.7 inches. The RPP-WTP filters are available in 1-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-6211 (a) as follows for remote change and safe change radial HEPA filter designs:

Type 1 filter flange and end cap tolerances shall meet the following criteria: parallel within % in., flat
within ¥ in.

Justification: TAILORING OF PARALLELISM TOLERANCE: The tailoring presented above changes
the code requirement for flange to end cap parallelism from 1/16 in. to 1/8 in. For the Remote Change
Filter, the inlet flange, which includes the gel channel with a nominal width of 3/4 in., creates the seal and
supports the filter inside the honsing. 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).

4122008 7:45 AM
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Appendix C: Implementing Standards

Parallelism to within 1/8 in. will ensure that an adequate housing-to-filter seal is created. For the Safe
Change Filter, as with the remote filter, the seal is formed 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 1/8 in. will ensure an adequate housing-to-filter 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 mmout controls
the cumulative variations that may be present in the positional relationship between the inlet flange and
outlet end cap. Inspection for circular runout is equivalent to and meets the code requirement to maintain
the squareness characteristic while taking into account the entire length of the filter. Maintaining radial
filter circular runout to within the 3/32” tolerance will ensure the filter forms an adequate seal within the
filter housing.

Paragraph FK-6212 Overall Dimensions

Replace Paragraph FK-6212 as follows for the remote change and safe change radial HEPA filter
design: Type 1 filter length shall be (0 / -% in.), cireular ranout of filter flange with respect to the filter
end cap shall be within 3/32 in., all other dimensions Y4 in.

Justification: “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 gel seal
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 eircular runout as a more practical method to verify roundness.
Runout 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 bot moved along the
direction of the axis of the part (as with “total nmout”). 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 housimg.

TAILORING OF GENERAL DESIGN TOLERANCE OF +/- 1/16 IN.: REPLACE: “all other
dimensions +/- 1/16 in. “ WITH: “all other dimensions +/- 1/16 in. with exception that design filter media
to faceguard gap shail be +/- 1/8 in. (i.e., to maintain a minimum media to faceguard gap of 1/8”).

Justification: The proposed design is verified to be safe through code required filter qualification testing
as described in Section FK-5100.

Section FG Mounting Frames

Not Applicable.
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Justification: The ASME Committee on Nuclear Atr 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 filter
designs) to be installed on the RPP-WTP 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 “apstream”. 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 HEPA filterin a
bank is in order to verify equal flow distribution between filters in 2 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
coraplex (i.e., not uniform over the filter face). Testing and analysis (computational fluid dynamic
models) performed on prototype units to date have determined that taking the flow measurement upstream

* and inside the filter (inlet) using a hof 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 Iocations
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 designand place it at the inlet (i.c., upstream) side of
the filter. Verification, in the field, of acceptable air distribution between filters in a bank can then 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 mbleed 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 2 single point injection of aerosol in clos¢ 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-1. 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 manufacturer test sections, will ﬁot be
impacted by the mstallation in the RPP-WTP Laboratory Facility.

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-1 is not applicable for multi-stage blowers used in
ventilation/offgas systems, multi-stage blowers shall be balanced to Quality Grade 2.5 of

1SO 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-1 is not applicable for multi-stage blowers. ASME AG-1 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.

47972008 7:48 AM
€357

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




Appendix E

WTP Specific Tailoring of ASME B31.3-1996

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



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

River Protection Project - Waste Treatment Plant
Safety Requirements Document Volume II
24590-WTP-SRD-ESH-01-001-02, Rev 5b

Appendix C: Implementing Standards

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: (1) the fabrication and installation of those portions of the C5V ductwork that

are being embedded in concrete, (2) the use of ASME B16.9 welding tees in accordance with ASME
B31.3-2002, (3) use of vacuum box leak testing, and (4) the ASME B31.3-1998, paragraph 345.2.3(c),
allowance for not leak testing closure welds outside of inaccessible areas.

The tailored sections of ASME B31.3 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, instaliation, and inspection of Category D 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 D,
Table D300, 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 ppeumatic 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 inspection
using ultrazonic 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 ASME B31.3 adopting the provisions of ASME B31.3 (¢) - 1998
Addendum paragraph 345.2.3(c) are applicable to all ASME B31.3 piping in all facilities except for
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

712008 1005 AM
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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, fabrication, 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
Chaptm' §, 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, fabrication, and inspection standards as appropriate.
Testing requirements for nuclear air treatment systemns 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 D300, the description of welding tee per ASME B16.9 shall be revised so it is consistent
with that shown in Table D300 of ASME B31.3-2002:

Stress Intensification
Factor [Notes (2), (3)]
Description Flexibility  Out-of-Plane, In-Plane Flexibility Sketch
Factor i i Characteristic,
k h
Welded tee per 1 0.9 3o+ 114 31 T Same as
ASME B16.9 n2? 1, ASME
[Notes (2), (4), B31.3-1996

(6),(11), (13)]

This means that for welding tees per ASME B16.9; note 11 in Table D300 is also changed to:

(L)1 5, 21/8D, and T, 21.5T, a flexibility characteristic of 4.4 T/ may be used.
2
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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
intensification 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 B31.3-1996.

Important to Safety piping within the scope of SRD 4.2-2 shall comply with ASME
B31.3-1996, 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 peneiration 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 vacunm box leak test shall be in accordance with 2 Bubble Tes;t -
Vacuum Box Technigue method specified in ASME BPV Code, Section V, Article 10, Appendix 11,
subject to the requirements listed below:

(a) Sensitivity of the test shall be demonstrated to be not less than 1E-3 atm-ml/sec at 15 psig.

{b) The test pressure shall be a partial vacuum of at least 7 psi below atmosphere, 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 Jeak test circumferential piping field welds
inside an inaccessible avea (as defined in Appendix H, Section 6.0). This includes any welds
in extensions of piping systems contained or originating in accessible areas between the
maccessible area boundary and the first isolation valve or device beyond the inaccessibie area
boundary;

¢ It shall only be used for piping field welds where required to avoid damage to components,
ensure the safety to construction workers, perform leak 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 345.3 respectively;

o Pipe welds that are to be vacuum box leak tested will be assessed for suitability. The number
of welds to be vacunm box leak tested shall be limited to a maximum of three welds between
termination points (two termination or closure welds and one intermediate weld) on a given
pipe system except where physical limitations prevent examination by hydrostatic or
pneumatic leak testing. DOE will be informed of such exceptions, and may at its discretion
and within 48 hours of being informed, respond to BNI on the suitability of the use of vacuum
box leak testing for such instances. Termination points may be tanks, vessels, valves, etc.
(Specifically excluded from the definition of termination 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 inaccessibie area and the last closure weld outside the

7/1/2008 10:05 AM
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inaccessible area. In addition, vacuum box leak testing would be permitted 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 components 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;

(2) Straight pipe to straight pipe connection butt welds

(b) Straight pipe to 90° elbow connection butf welds

©) Su'aight 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 buit welds

(i) Straight pipe to tank or vessel nozzle connection welds

() 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
buit welds at the WTP, the Contractor must successfully demonstrate to the DOE, for the candidate
configuration, that (1) all 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 vacuurm of 7 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 demonsiration, 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;

o All welds shall be 100 % volumetrically inspected in accordance with ASME B31.3-1996,
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; '

e Tt 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

/112008 10:05 AM
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paragraph 345 .4, a pnenmatie test in accordance with ASME B31.3-1996 paragraph 345.5, 2
combination pneumatic-hydrostatic Jeak 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;

*  Ataminimum, 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 performed on any piping systems
that contain welds that are to be vacuum box lealk tested when the piping systems have a -
design temperature greater than or equal to 150 °F;

» 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 vacuum 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” shall 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 () 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 rumbers that are fo be vacuum leak box tested shall be
identified in advance of the testing. This identification shall 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 docament Weld List may need to be revised and updated periodically through the
construction phase of the WIP Project; and

» The following special requirernents 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 Jeak testing;

2. The BNI Construction Manager shall pre-approve the qualifications of each Level 111
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 shall be specified by BN, and
approved by DOE;

5. The B0 % 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 writien 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.

7712008 10:05 AM
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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 test as given in ASME B31.3-1996 paragraph
345.8 and for at least 7 psi vacuum and an examination time of af 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 the 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 H,
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:

o It shall not be invoked on any closure welds on piping systems in inaccessible areas as defined in
Section 6.0 of Appendix H of the SRD. This inclndes any welds in extensions of piping systems
contained or originating in inaccessible areas, between the inaccessible area boundary and the first
isolation valve, or device beyond the inaccessible area boundary;

o It shall only be invoked on full penetration butt welds in straight pipe, filll penetration butt welds at
the safe-end of an equipment nozzle, or full penetration butt welds at the safe-end of branch
connections. [The safe-end is defined as the piping to equipment nozzle connecting weld or the
branch connection to branch piping connecting welds.];

»  The requirements of ASME B31.3(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 B31.3-1996 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 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;

+  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 pumbers for which the closure weld classification is invoked
shall be documented in 2 controlled document Weld List;

+ Piping components may include mechanical elements other than piping; and

* Inadditien, BNI shall incorporate these requirements into the appropriate specification. DOE-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 aliowed by ASME B31.3-1998, paragraph 345.2.3 that the final weld connecting
piping systems or components which have been successfully tested in accordance with

77412008 10:05 AM
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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), (¢}, (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 Jeak tested are
in-process examined and 100 % volmmetrically examined which exceeds the requirements of
ASME B31.3-1996 for closure welds that are leak tested. The mability to hydrostatically or
preumatically leak test these closure welds does not affect the soundness of the welds.

71129008 10:05°AM
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9.0AISC MO16 Manual of Steel Consiruction, Allowable Stress Design (ASD)

Revision: ©&h Edition
Sponsoring Organization: American Institute of Steel Construction

WIP Specific Tailoring

The following tatloring of MO16is 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 UBC 97,
Section 16123

Justification: These load combinaticns represent the commercial requirements for allowable siress
design of structural steel. Use of these load combinations wiil ensure compliance with the commercial
design in accordance with the UBC.

No specific section

Seismic detailing requireroents shall be in accordance with UBC 97, Chapter 22 Division V,
Section 2214 for moderate seismic risk structures.

Justification: The requiremenis 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.

312/2008 T:63AM
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C.37 ASME NQA-1-1989, Quality Assurance Program Requirements for
Nuclear Facilities

Revision: 1989

Sponsoring Organization: The American Society of Mechanical Engineers

WTP Specific Tailoring

The following tailoring of ASME NQA-1-1989 is required for use by the WTP project as an
implementing standard to perform Commercial Grade Dedication activities using ASME NQA-1-2004.

NQA-1-1989, Supplement S-1 Terms and Definitions
Replace the Commercial Grade Item definition with definition from NQA-1-2004, Part 1,
Section400:

Commercial Grade Item: a safety class/safety significant structure, system, or component {88C), or
part thereof, that affects its safety function, that was not demgned and manufactured in accordance
with the requirements of this Standard.

Justification: By tailoring NQA-~1-1989 to incorporate elements of NQA-1-2004, the Commercial Grade
Item definition is broadened to reflect current industry practices related to Commercial Grade Dedication.
Currently there are gaps among NQA- | qualified suppliers and utilization of NQA-1-2004 will enable
‘WTP to employ technically acceptable suppliers not available under the provision of NQA-1-1989. The
NQA-1-1989 standard was established primarily to provide for the purchase of replacement parts for
nnclear-related facilities and is not sufficient to support the purchase of commeodities and equipment
needed for a new facility.

Commercial Grade Items may be either off the shelf/catalog items or “engineered items”, i.e., items for
which some custom design effort is required by the supplier to meet purchaser reqnirements. If the
eritical 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 itermns.

NQA-1-1989, Supplement S-1 Terms and Definitions

Add to the reference section ASME NQA-1-1989, Supplement S-1, the following definitions from
NQA-1-2004, Part I, Section 400:

Commercial Grade Service: a service that was not provided in accordance with the requirements of
this standard,

10/8/2007 12:41 PM
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Critical Characteristics: important design, material, and performance characteristics of a commercial
grade item or service that, once verified, will provide reasonable assurance that the item or service
will perform its intended safety function.

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. -

Justification: The tailoring of the NQA-1-1989, by adding definitions 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 equipment requiring design services by the
supplier. This incorporates definitions consistent with NQA-1-2004 text.

NQA-1-1989, Supplement 7S8-1 Supplementary Requirements for Control of
Purchased Items and Services

Replace NQA-1-1989 supplement 75-1 Section 10, Titled Commercial Grade Items in its entirety
with NQA-1-2004, Requirement 7, Section 700.

Justification: 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
fanctions.

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 evahation and selection,
where determined necessary by the Purchaser, shall be in accordance with Section 3.1 of this
Supplement. The applicable requirements of this Staridard shall apply to dedication activities for
aceepiance.

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 itern when the
critical characteristics can be verified solely by inspections, tests, or anatyses.

Justification: Corrects the section numbers to correspond to the appropriate section of NQA-1-1989 and
provides for use of Commercial Grade Dedication for delivered and/or installed SSCs whose safety
classification is subsequently upgraded.

10/9/2007 12241 PM
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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 service(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 plan 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 be 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 resulis obtained
(e) documentation of the adequacy of the Supplier's processes and controls.

Justification: Corrects the paragraph number to correspond to the appropriate section of NQA-1-1989.

182007 12:41 PM
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190IEEE-384, IEEE Standard Criteria for Independence of
Class 1E Equipment and Circuits

Revision: 1902
Sponsoring Organization: The Institute of Electrical and Electronics Engineers, Inc.

RPP-WTIP Specific Tailorin

The following tailoring of IEEE-384 s required for use by the RPP-WI'P project as an implementing
standard for SDC, SC, 8DS, or SS electrical equipment and circuit design.

All Sections  Clarification of Nuelear Power Generating Station Terminology

The term “Standby Generator” in the Standard is synonymous with *Emergency Generator” in the
RPP-WTP.

Justification: As determined by the ISM review process, the Standby Generators on the RPP-WTP are
not classified as SDC or SC while the Emergency Generators are classified as SDC or SC.

Section 200  Purpose
- Replace with the following:

This standard establishes the criteria for implementation of the independence requirements of IEEE 603
1968 (as tailored in C.33 and IEEE 303 1991 (as tailored in C.18).

Justification: This section was revised to clarify that SRD implementing standards IEEE 603 1998and
IEEE 308169 are tailored in Appendix C.

Section 30  References
The following reference standards, do not apply for the RPP-WIFP,

« [1] ANSI/ANS-582- 1988 Design Basis for Protection of Light Water Nuclear Power Plants Against
the Effects of Postulated Pipe Rupture.

Justification: This document is applicable to the high pressure steam lines found in nuclear power
generating statlons and doesn’t apply for the RFP-WTP.

« [4] ANSIANFPA 803 1988 Fire Protection for Light Water Nuclear Power Plants.

Justification: This document specifically addresses nuclear power generating stations. Per Section 450f
volume 1I of the SRD, the RPP-WTP will use NFPA 801-XX8as an implementing standard for fire
protection.

3/12/20088:31 AM
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o [11] IEEE Std 494-1974 {reaff 1920, IEEE Siandard Method for Identification of Documents Related
to Class 1E Equipment and Systems for Nuclear Power Generating Stations.

Justification: This standard has been withdrawn by the IEEE standards committee and no replacement
siandard 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-WTP project.

Replace the 1991 version of IEEE 808with the following version.

IEEE Std 803 1968 [EEE Standard Criteria for Safety Systems for Niclear Power Generating
Sations.

Justification: SRD Safety Criterion 4 4-4lists the 1958 version of IEEE 803as an implementing
standard for SDC and SC elecirical power systems. The 198 revision of IEEE 803shall be used in place
of the 1991 revision called out as a reference in the body of IEEE 384-1962 for SDC and SC electrical
power systems only.

The foliowing reference Standards shall be included:

» [16] DOE/RL-86-0008 Revision 1, Top-level Radiological, Niclear, and Process Safety Standards
_and Principles for TVIRS Privatization Coniractors.

Justification: Called out as a regulatory basis in the SRD.

o [17] ANSLASA-S8401-1685 Application of Safety Instrumented Systems for the Frocess Industries.

Justification: Replaces IEEE-@03for Control and Instrumentation Systems at the WIP, per
24550°'WT'P-ABCN-ESH-01-027.

» [18 NFPA 801-2003 Standard for Fire Protection for Facilities Fhndling Radioactive Materials.
Justification: Called out as an implementing standard under safety criteria 4.5-1 through 454

Section 4Q  Definitions
o 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; 2) place and maintain the facility in a safe state indefinitely; or 3 prevent or
mitigate the event consequences so thit 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 Fvent
conditions could adversely affect any of the above functions.”

Justification: This definition is from DOERL-85-004
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Appendix C: Implementing Standards

Section 5.3  Equipment and Circuits Requiring Independence
Replace with the following sentence:

Fquipment and circuits requiring independence shall be determined during the ISM review cycle and shall
be identified on documents and drawings in a distinctive mammer.

Justification: The reference to IEEE-4941s 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 conirol strategy. These reliability requirements determine when control sirategies
require independence, redundancy, and seismic qualifications,

Section 61.32 Area Boundaries
Replace the reference to NFPA 8031985 4] with NFPA 801-2003[18).

Justification: Standard NFPA 803-196981s not applicable for the RPP-WIP. Per Section 4.50f the SRD,
NFPA 801-2003shall be used for the RPP-WTP.

Section G5 Containment Electrical Penetrations -
Not applicable for the RPP-WTP.

Justification: Containment electrical penetration assemblies are unique to the containment structure of
Nuclear Power Generaiing Stations and have 1o equivalent in the RFP-WIP project.
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Appendix I
WTP Specific Tailoring of IEEE Std. 323 (HL'W only)

River Protection Project — Waste Treatment Plant
.Safety Requirements Document Volume II
24500 WT P-SRD-ESH-O1-(01-(R, Rev 5

Appendix C: Implementing Standards

230IEEE-323 Qualifying Class 1E Equipment for
Nuclear Power Generating Stations

Revision: 1983
Sponsoring Organization: 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-WIP project as an implementing
standard for ITS electrical and instrument systern design.

Section 1.1, Scope
« This Standard applies to SSCs designated as SDC, SC, SDS, or SS (where the SS SSCs is
required to perform a credited safety function in a harsh environment).

Justification: SS SSCs, which are required to perform 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 DOERL-950X8 Revision 3 Top-level Radiological, Nuclear, and Process Safety Standards
and Principles for the RPP Waste Treatment Plant Contractor. :

Justification: The added references are applicable for the RPP-WTP project.

Section 3 Definitions

o Modify the definition of harsh environment 1o be: An environment expecied as the result of the
postulated service condition appropriate for the design basis event of the RPP-WTP. Itis 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
Statlon and are the result of a loss of cooling accident (LOCA) high energy line brake (HELB) inside the
containment and post-LOCA or HELB outside coniainment. The modified definition applies to
RPP-WTP,

This modified definition is further supported by 10CFR 5049 Environmental qualification of
electric equipment important to safety for nuclear power plants, which states, in Section C: “
Requirements for (1) dynamic and seismic gualification of electric equipment important to safety, (2
protection of electric equipment important to safety against other natural phenomena and external
events, and (3 environmental qualification of electric equipment important to safety located in a mild
environment are not included within the scope of this Section. A mild environment is an environment
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Appendix C: Implementing Standards

that would at no time be significantly more severe than the environment that would occur during
normal plant operation, including anticipated operational occurrences.”

The definition of mild environment within the standard states:

“An environment expected as a result of normal service conditions and extremes (abnormal) in
service conditions where seismic is the only design basis event (DBE) of consequences.”

Therefore the normal aperating environment for a SSC is considered a “mild environment” by this
definition.

The following definition is applicable for the RFP-WTI'P:

»  The definition of design basis events shall be added with the definition from DOE/RL-S6.0006
which states:

“Postulated events providing bounding conditions for establishing the performance requirements of
structures, systems, and componenis that are necessary to: 1) ensure the integrity of the safety
boundaries protecting the worker; 2 place and matntain the facility in a safe state indefinitely; or 3
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: The above listed definition was added to be applicable o the RPP-WIP project.

Section 7, Simulated Test Profiles

Delete this section.

Justification: This section is specific to Nuclear Power Generating Stations and describes profiles and
margin for LOCA/HELB harsh environments.
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Safety Requirements Document Volume 11
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Appendix C: implementing Standards

2201EEE-344, IEEE Recommended Practice for Seismic Qualification
of Class 1E Equipment for Nuclear Power Generating Stations

Revision: 1987(R1523
Sponsoring Organization: The Institute of Electrical and Electronics Engineers, Inc.
RPP-WTP Specific Tailoring

The following tailoring of IEEE-344 s required for use by the RPP-WTP project as an implementing
standard for SDC,/SDS or SC/AS Setsmic Class 1 electrical and instrument system design.

Pages 1-43 All Sections  Clarification of Nuclear Power Generating Station Terminology

The term “Class 1E” in the Standard applies to “SC-I” in the RPP-WTP.

Justification: The Scope, Section 1.0 of IEEE-344applies to equipment that needs to funciion during
and after an SSE for a Nuelear Power Generating Station. For RPP-WIP the equipment that needs to
function during and after a design basis earthquake is SDC/SDS/SC/SS equipment which must be
qualified to SC-1.

Page 1, Section 1.2 References

Delete reference [5] CFR (Code of Federal Regulations), Title 1O Energy, Part 10Q Reactor Stie Criteria,
published by office of the Federal Register, 1952

Justification: Reference [5] contains radiation dose criteria and seismic criteria for Nuclear Power
Generating Stations and is not applicable i the RPP-WTP project. The applicable criteria for RPP-WTP
is found in 24590 WT'P-SRD-ESH-01-001-02, Safety Requirements Document {SRD) Volume 11, Safety
Criteria 201 for radiological dose and 20-2for chemical hazards. The applicable seismic criteria is
contained in 24500 WIP-SRD-ESH-01-001-C2 Safety Requirements Document (SRD) Volume I, in
Section 4 1 General Design, Safety Criterion 4 1-3 This Safety Criterion defines Seismic Category (SC)
1, IT and III and provides seismic loads and source documents.

Delete reference [3] ANSIAEEE Std 382- 1985, IEFE Standard for Qualification of Actuators for Power
Cperated Valve Assemblies with Safety-Related Functions for Nuclear Power Plants.

Justification: This standard will be replaced with IEEE Std 3821686, The IEEE Std 382-1986includes
a Required Input Motion (RIM) curve.

Pages 1-2, 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 o
systems, structures and components (SSCs) is contained in 245850-WTIP-SRD-ESH-01-001-02, Safety
Requirements Document (SRD) Volume 11, in Section 4.1 General Design, Safety Criterion 41-3 This
Safety Criterion defines Seismic Classes (SC) L, I and Il and provide seismic loads and source
docurents.

3N2/2008 9:39 AM

G221

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



River Protection Project - Waste Treatment Plant
Safety Requirements Document Volume 11
24590 WT P SRD-ESH-01-001-(8, Rev 5

Appendix C: Implementing Standards

Justification: The definition of OBE and SSE are applicable to Nuclear Power Generating Stations and
the new definitions is applicable 1o the RPP-WTP project as defined in the SRD. This is consistent with
the tailoring of AISC NGSDas documented in ABCN-O13

Pages 1-43 All Sections  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 OBEs before an SSE is deleted from the standard. ,

Justification: 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-WTP project. This is consistent with the tailoring of AISC N&SOas decumented in ABCN-013

Page 13 Section 7.1.32, 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-WTP
project.

Page 15, Section 7.1.5,  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 safety 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 OBE, but used
the terms “lower intensity earthquake” rather than OBE. The rewording is needed to clarify the meaning
of the sentence. The requirement fo subject equipment to several OBEs prior to an SSE is not included in
the requirements of the SRD for the RPP-WTP project. The earthquake applicable to RPP-WTPis the
design basis earthquake. This is consistent with the tailoring of ATSC N&20as documented in
ABCN-013

Page 16 Section 7.1.61, Hydredynamic Loads

Delete the words, “and the loss-of-coolant accident (LOCA)

Justificatlon: LOCA is a term specific to Nuclear Power Generating Stations and not to. the RPP-WTP
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 of temperature (thermal aging), radiation and wear as aging
mechanisms.

For radiation exposure evaluation, a total radiation dose of less than 1.0E03 Rad isnot a
significant radiation aging mechanism for electronic components. A total dose of less than 1.0E04
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 qlialiﬁed 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 analysis
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 form shown in Appendix L of this specification.

b. Passive Equipment _

i.  The Seller shall provide a documented evaluation confirming that the applicable bounding
normal, abnormal, 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).

¢. Active Equipment (including all electrical, instrumentation and controls equipment)

i.  The Seller shall provide an analysis and material evaluation of passive function(s), if any,
as required for passive equipment (above) with additional documentation of testing,
analysis, operating experience, or any combination of the three, demonstrating that the
equipment assembly is qualified to perform 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 Form 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 /P.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 titie).

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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