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Revision History

Revision

Reason for Revision

0

Issued for Purchase of HLW adsorbers. LAW adsorbers are on hold 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-MWKO0-00001 and SDDRs 24590-WTP-SDDR-
PROC-04-01020, 24590-WTP-SDDR-PROC-04-01040, 24590-WTP-SDDR-PROC-05-00392,
24590-WTP-SDDR-PROC-05-00602, 24590-WTP-SDDR-PROC-05-00652, 24590-WTP-SDDR-
PROC-05-00701, and 24590-WTP-SDDR-M-05-00018. Revised LAW instrumentation
requirements for remote mounting of analyzers and transmitters. Revised Figures 1 and 2 to clarify
instrumentation requirements. Added appendix B and C to clarify 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-WTP-SDDR-M-06-00286,
24590-WTP-SDDR-M-06-00287, and 24590-WTP-SDDR-MS-07-00051. Revised Appendix B and
C testing requirements. Added WTP specific tailoring of codes (appendix D-J). Updated HLW ITS
List. Updated Environmental Requirements based on EQ Room Data Sheets. Changed CO and
COx analyzers from supplier’s 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.
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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:

121 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 is not required. Only the part or section shall be listed.
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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 changeout 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 1/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 N3509, Section 9, conduct:the following acceptance tests in the shop, on each Activated
Carbon Bed Adsorber unit prior to shipment:

¢ Visual Inspection
e Structural Capability Test
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e System Bypass Test

e - Mecchanical Test

o 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, glovebags, bags, HEPA filters, etc. to simulate field conditions, demonstrate, and
videotape the bag-in/bag-out procedure using fully assembled Activated Carbon Bed Adsorber
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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1.3 Work by Others

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

131 Shipping to jobsite.

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

1.3.5 Electric power supply.

1.3.6 External wiring.

1.3.7 External connection to Buyer’s instrumentation and contrpls.
1.3.8 Control system.

139 Piping external to the Activated Carbon Bed Adsorber unit package.
1.3.10 Pressure drop indidators for pressure drop piping connections.
1.3.11 Installation of insulation.

1.3.12 Instrument racks.

1.3.13 Appendix B (Warranty) & C (Permit) testing.

1.3.14 LAW instrumentation.

14 Acronyms

AGS American Glovebox Society

AISC American Institute of Steel Construction

ASD Adjustable Speed Drive

ASME American Society of Mechanical Engineers
ASTM International Society for Testing and Materials
AWS American Welding Society

CFD Computational Fluid Dynamics

CFR Code of Federal Regulations

3-D Three-Dimensional
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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

Personal Protection Equipment

Parts per million

pounds per square foot (Ib/ft?)

Pressure Safety Valve

Quality Assurance

Quality Assurance Program
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QL Quality Level

SC Seismic Category

scfim 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 Vitreous State Laboratory of The Catholic University of America

WAC Washington Administrative Code

WTP Hanford Tank Waste Treatment and Immobilization Plant
Definitions

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

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

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 uncontrolled flow through

adjacent plenums, and unsealed penetrations for electrical conduits, pipes, floor drains, etc.

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

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

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

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

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

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

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

1.6 Safety/Quality Classifications

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

Applicable Documents

General

Work shall be done in accordance with the referenced codes, standards, and dochments 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. See Appendix E for WTP specific tailoring.

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

DOE-RL-92-36, Hanford Site Hoisting and Rigging Manual.
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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, Secﬁon 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 Bolts, Hex Cap Screws, and Studs.
ASTM F594, Standard Specification for Stainless Steel Nuts.

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

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

PIP INIH1000, Hot Insulation Installation Details.
RR-C-271D, Federal Specification for chains and attachments, welded and weldless.
NEMA 4, Enclosures for Electrical Equipment.

IEEE Std. 384, Standard Criteria for Independence of Class 1E Equipment and Circuits. See
Appendix H for WTP specific tailoring.
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IEEE Std. 323, Standard for Qualifying Class 1E Equipment for Nuclear Power Generating
Stations. See Appendix I for WTP specific tailoring. .

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

ASME B320.20-1999, Below;T'lle-Hook Lifting Devices.

ASME B30.1 1,' Monorails and Underhung Cranes.

Reference Documents/Drawings

24590-WTP-3PS-GO000-T0001, General Specification for Supplier Quality Assurance
Program Requirements

24590-WTP-3PS-G000-T0002, Engineering Specification for Positive Material Identification
(PM]) 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-3PS-JQO7-T0001, Engineering Specification for 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 SI11V
24590-WTP-3PB-P000-TS11N, Piping Material Classification, Pipe Class SIIN

24590-WTP-3PS-PV00-T0001, Engineering Specification for Technical Supply Conditions
for Valves
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24590-WTP-3PS-JV15-T0001, Engineering Specification for Actuators for On/Off Valves

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

24590-WTP-3PS-MUMI-T 0002, 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-JQO6-T0005, Environmental Quadlification 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-3PS-G000-T0015, Engineering Specification for Environmental Qualification of

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

24550-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

3.1

3.1.1

312

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.

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
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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 Adsorber will not affect the fire
detection capability in the other umit. Refer to 24590-HLW-M6-HOP-00011 and 24590-
HLW-M6-HOP-20011 for HL.LW 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 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
specifying the required size Rupture Disk for each LAW housing. Seller shall work closely
with Buyer in determining required flow-rates for fire suppression water.

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

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

Piping). Flanges used for connection to Buyer’s piping shall be class 150 and meet the
requirements of ASME B31.3.
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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:

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

required).

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

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

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.
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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.

3212 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 (Hg) 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

3231 LAW Activated Carbon Bed Adsorber shall be used to remove mercury (Hg), iodine (1),
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

331 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.

332 Electric preheater shall use an electric element and fan to preheat the carbon bed upon start-up

or after media replacement.

333 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.

334 Seller shall submit proposed conmtrol system and instrumentation for the preheater in

accordance with Buyer specification 24590-WTP-3PS-JQO07-T0001 Instrumentation for

Package Systems, and with the requirements of this specification.
- Page 14
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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.

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

Actuators for On/Off valves shall meet the performance requirements of Buyer specification
24590-WTP-3PS-IV15-T0001, Actuators for On/Off Valves.

HLW

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

Carbon media performance shall be affirmed by Buyer performed Warranty - Testing
specified in Appendix B 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.

Carbon media performance shall be affirmed by Buyer performed Warranty Testing
specified in Appendix B of this specification.

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.
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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 (-)33 °F dry-bulb to 118 °F dry-bulb and a relative
humidity of 0 to 100%.

Control and electrical equipment required to meet ITS functions of confinement of melter
offgas, bed isolation for fire suppression, and prevention of flooding of secondary offgas
system on introduction of liquids (LAW only) shall be designed and fabricated to meet
environmental -qualifications in accordance with engineering specification 24590-WTP-3PS-
JQ06-T0005, Engineering Specification for Environmental Qualification of Control and
Electrical Systems and Components, for a harsh environment.

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 ITS functions of confinement of melter
offgas, bed isolation for fire suppression, and prevention of flooding of secondary offgas
system on introduction of liquids (LAW 'only) shall be designed and fabricated to meet
environmental qualifications in accordance with engineering specification 24590-WTP-3PS-
GO000-T0015, Engineering Specification for Environmental Qualification of Mechanical
Equipment, for a harsh environment.

Mechanical Requirements

General
Sample ports shall be provided downstream of each bed for monitoring HC1 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-IV15-T0001,
Actuators for On/Off Valves. Valve type, fail position, material, and flange requirements
shall be as specified on the MDSs in section 2 of the purchasing documents. Refer to P&ID
24590-HLW-M6-HOP-00011 and 24590-HLW-M6-HOP-20011 for HLW and P&ID
24590-LAW-M6-LVP-00004 for LAW.
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3.7.2 Loading System

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

3.722 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.

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

3724 Transferable loading equipment may be located in maintenance aisle ways as shown in the
MDSs in section 2 of the purchasing documents. Location shall be specified by the Seller.
Seller shall work closely with the Buyer with respect to equipment size.

3.7.25 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

3.73.1 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.

3.732 If determined neceésary 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.

338 Discharge Filter Requirements

381 The discharge filters for the Activated Carbon Bed Adsorber units shall be rated for at least
300 °F with an efficiency of 99% at 5 microns and have a minimum capacity of two (2) times
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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 1den11fy 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 lifting points on the Activated Carbon Bed Adsorber units shall be proof tested in shop.
Test and examination certificates shall be provided to the Buyer for review.

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
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
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Specification for Structural Design Loads for Seismic Category III and IV Equipment and
Tanks.

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

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

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.e. 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.

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

Activated carbon bed(s).

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

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

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

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

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

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

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

Definition of analysis objective

Identification of equipment for analysis

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

Purpose of analysis

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

Description of computer(s) used to conduct analysis

Description of software/computer programs used for modeling and any
calculations and limitations, justification for choice of 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.
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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-NNO0-T0001, Thermal Insulation
Jor 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 VIII, Div.1
calculations for design of the Activated Carbon Bed Adsorber pressure boundary. If
determined necessary, based on Seller operating procedures, operators shall have the option of
activating the water deluge fire suppression system. Seller shall assume a minimum response
time of one hour or any operator action. Design temperature determined by this thermal
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.
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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 expected 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
anthors. Care shall be taken to use simple statements and expressions and to make statements
as concise as possible. If highly technical terms are necessary, they shall be adequately
explained and defined.

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-EKPO0-T0001, Electrical Requirements for Packaged Equipment.

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

Delete

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

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.
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Instrumentation and Control Requirements

General

Instrumentation included in the Seller’s scope of work shall meet the requirements of Buyer
specification 24590-WTP-3PS-JQO7-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-JQ07-T0001, Instrumentation for Package Systems.
Buyer shall provide programming according to Seller’s specification of the monitoring and
control requirements.. Buyer shall provide controller, software, and attend and support the
factory test of the equipment at the Seller’s facility.

For the LAW Activated Carbon Bed Adsorber unit, the Buyer shall provide all appropriate

ABB and non-ABB  control system components, control wiring, control panels,
instrumentation racks, software, and programming.

Delete.

Activated Carbon Bed Adsorber

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:

o 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.

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

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

o Radar level indicator for each Activated Carbon Bed Adsorber vessel.
Differential pressure indicating transmitter on each discharge filter.

o QOutlet CO analyzer sample collection tap and return for Buyer supplied ITS CO
analyzer.
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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-HLW-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:

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

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

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

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

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

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

Thermowell for One (1) Buyer supplied outlet temperature element and indicator.

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

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

e HF/HCI monitor sample tap and retum 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
level and the requirements of Buyer specification 24590-WTP-3PS-JQO07-T0001,
Instrumentation for Package Systems. Seller shall work closely with the Buyer n
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-JQO07-T0001, Instrumentation for
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Package Systems. Seller proposed substitutions shall be well documented as to the relative
technical advantages and exclude commercial considerations.

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

3.16.2.7 The 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 IEEE Std. 384.

3.16.2.8 The following instrumentation for LAW and 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,
Instrumentation for Package Systems for ITS instrumentation, and the requirements of IEEE
Std. 384,

¢ Inlet temperature elements for LAW Activated Carbon Bed Adsorbers

¢ Radar level indicators for LAW Activated Carbon Bed Adsorbers

s Control and electrical components related to HLW and LAW Activated Carbon
Bed Adsorber pneumatic isolation valves. (Instrument air supply shall have two
solenoid valves in series, one solenoid valve is independently hardwired for
connection to Buyer’s PPJ, the second solenoid valve is wired to the non-ITS
control panel (HLW) or non-ITS instrumentation rack (LAW). All isolation valves
are fail closed. (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
additional information.

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

3.1629 The following instrumentation shall meet the requirements of Buyer specification 24590-
WTP-3PS-JQ06-T0005, Environmental Qualification of Control and Electrical Systems and
Components.

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

3.162.10 LAW instrumentation shall be remote mounted in adjacent rooms.

3.16.2.11 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
Jor 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 shall design and supply any special tools required to 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
Ievel 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-Working 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 Materials

4.1

4.1.1

413

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.

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

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

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
process piping shall be 300 series stainless steel. Performance data shall indicate that material
is acceptable for environmental and specific service conditions.
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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, maferial 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 entircly 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 INTH 1000 and NACE Standard RP0198, Buyer
specification 24590-WTP-3PS-NN00-T0001 Ihermal 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. ,

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,
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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 S11V, for HLW, and Buyer specification 24590-WTP-
3PB-P000-TS11N Piping Material Classification Pipe Class S11N, 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 WTP. 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 corrosion caused by the contact and interaction -with
incompatible materials. All stainless steel material shall be stored in separate areas away from
other materials.
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4.6.2 Storage of activated carbon and testing media shall be per the manufacturer’s instructions to
prevent contamination and degradation. Activated carbon and testing media storage
requirements and instructions shall be provided by the Seller to the Buyer for review prior to
purchase.

S Fabrication

51 General Requirements

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

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

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

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

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

5.2 Assembly

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

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

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

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

53 Tolerances

All tolerances, surface flatness, and finish requirements for assembly and fabrication shall be determined
and specified by the Seller when completing the detailed design to meet performance requirements set
forth in this specification. At a minimum, all tolerances, surface flatness, and finish requirements shall be
per all applicable codes, standards, and reference documents in section 2 of this specification.
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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-SS00-T0002

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

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

ASME AG-1, Articles FE-6000

ASME Boiler and Pressure Vessel Code, Section VIII, Div. 1 (Pressure Boundary
Only)

o ASME B31.3

e AWSDIL.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 VIII, Div. 1, Buyer specification 24590-WTP-3PS-SS00-T0002, Specification for
Welding of Structural Stainless Steel and Welding of Structural Carbon Steel to Structural
Stainless Steel and 24590-WTP-3PS-SS00-T0001, Specification for Welding of Structural
Carbon Steel.

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.

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

55 Coating

551 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, Item # 8.20. System code D applies.

552 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.

553 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.

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

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

e  Sherwin Williams Macropoxy 646
o Carboline Carbogard 890

5.5.6 Insulated surfaces (applicable only to carbon steel in contact with stainless steel) with an
operating temperature no greater than 200 °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

3 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.

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

6.1.4

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 ficld 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
criteria, person performing the test or inspection, test results, and conclusions. Drawings of
test setups shall be included. All testing and inspection results shall be certified.

Control and calibration of measuring and test equipment shall be in accordance with
ASME AG-1, subarticle AA-5130.
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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
VIII, Div. 1 (housing pressure boundary only), and Buyer specification 24590-WTP-3PS-
MVO00-TO001, 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-NWPO0-T0001, General Welding and NDE Requirements for
Supplier Fabricated Piping.

624 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.

632 Seller shall submit personnel qualification documents, including years of experience for
Seller’s inspection and test personnel, for Buyer review.

6.4 Laboratory Tests

6.4.1 Seller shall conduct and be responsible for laboratory testing of Activated Carbon Media in
accordance with appendix A 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.
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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.

A final report shall be submitted for Buyer review in accordance with the requirements of
section 10.7 of this engineering specification. The final report shall support the engineering
design of the Activated Carbon Bed Adsorber Units. In addition to the requirements of
section 10.7, the final report shall show conformance with required DFs as outlined in section
3.4 of this specification and specified in the MDSs. Any effects related to the design of the
Activated Carbon Bed Adsorber Units shall be identified in the final report.

The Buyer shall be responsible for performing laboratory testing of the Activated Carbon
Media 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 Test
Plan, Test Procedure, and Test Report and sign as a mandatory reviewer on these documents.
Seller shall also be responsible for reviewing and signing as a mandatory reviewer on any
revisions to the Test Plan, Test Procedure, and Test Report. For Appendix B testing, the
Seller shall be responsible for participating in conference calls and meetings associated with
testing progress reports and technical issues encountered during the test. Seller shall be
available for an on site inspection and sign as a mandatory witness on a hold point pertaining
to an equipment shakedown test of Appendix B test apparatus. The Seller shall provide a
separate report, utilizing Appendix B & C laboratory report results, demonstrating that the
equipment and carbon media delineated in this specification and associated mechanical data
sheets, are met.

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 after completion of shop testing.

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.

Electrical and instrumentation tests shall be conducted in accordance with the requirements of
Buyer specification 24590-WTP-3PS-EKPO0-T0001, Elec trical 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.

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

Deleted.

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.

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

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.

All test results shall be documented, certified, and Submitted to the Buyer for rcview.

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

6.7.1

6.7.2

6.73

6.7.4

Bag-in/Bag-out Procedure Demonstration

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

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 shall 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 Activated Carbon Bed Adsorber,
room clearance, and lifting constraints.
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7 Preparation for Shipment

7.1

7.1.1

7.1.2

7.1.3

7.2

7.2.1

722

7.3

73.1

732

733

73.4

General Requirements

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

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

Cleanliness

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

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

Tagging

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

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

manufacturer’s name

shop location

date of manufacture

serial number

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

weight of assembly

purchase order number

Nameplates shall be visible after the insulation is 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 testing materials and filters shall be tagged as required for field testing,
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735 Seller shall use Buyer supplied tag numbers for valves, instrumentation, junction boxes, racks,
and panels.

7.4 Documentation

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

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

¢ Manufacturer name, model number, and serial number
o Plant Item Number

7.5 Shipment Preparation Instructions

7.5.1 Shipment of items shall be conducted in accordance with ASME AG-1a, Article HA-7300,
Buyer specification 24590-WTP-3PS-G000-T0003 Engineering Specification for Packaging,
Hondling, and Storage Requirements.

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

7.53 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.

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

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

8 Quality Assurance

8.1 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. '
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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.

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

8.2 Quality (Q) Related Components

8.2.1 Seller shall have in place a QAP mecting 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.

822 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.

823 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.

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

8.3 Supplier Deviation

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

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.
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10 Documentation and Submittals

10.1

10.1.1

10.1.2

10.1.3

10.14

10.1.5

10.1.6

10.1.7

10.1.8

10.1.9

10.1.10

10.1.11

10.1.12

vGeneral

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 Activated Carbon Bed Adsorber components, as
applicable.

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-
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components is at the vendor’s discretion. The reliability figures shall include, as-a minimum,
the following:

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

e 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

o 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 specification 24590-WTP-
3PS-G000-T0003, Packaging, Handling, and Storage Requirements.

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-
G000-T0014, Engineering Specification for Supplier Design Analyses.

Drawings

Seller shall provide all drawings required per this specification 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:

o Qutline drawings showing dimensions, services, insulation, and foundation and
mounting details.

Outline drawing showing electrical and instrumentation tie-in points.

e Qutline drawing showing locations of piping connections with nozzle schedule,
including sizes of piping connections with nominal and maximum nozzle
loadings, deflections, and moments in all directions.

Insulation detail drawing(s) mapping installation

Overall piping and instrumentation diagram (P&ID) for the Activated Carbon Bed
Adsorber Units using Buyers supplied instrumentation and equipment tag
numbers.
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Interconnection diagram showing details of all internal connections and Buyer
external connections, including required location and sizes of wiring connections
(including other connections to Buyer’s control system).

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

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

Assembly drawings with sufficient information and detail to facilitate assembly of

* the component parts of an equipment item.

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,
procedures, 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 a minimum, include the following:

Overall dimensions and size for Activated Carbon Bed Adsorber units
P&IDs

Control logic diagrams

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

Testing port and manifold locations and size

Adsorber cell overall dimensions

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

Preliminary bag-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.

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:

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
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e Numerical calculations including identification of units used
¢ A concise statement addressing the calculation results and/or recommendations
e 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 requitements, testing equipment
configuration, operating conditions, assumptions, and any other relevant information. In addition to, or
consistent with, the test plan content required by the Quality Assurance Project Plan for RPP-WTP,
current revision, the test plan shall include directly or by reference (as appropriate) the following
information:

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

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

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

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

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.

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

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

o 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 bascline equipment will be recorded,
e.g., laboratory record book.

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

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

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,

Data tables listing monitored parameter values.

A discussion of how the test results validate equipment sizing and performance.

11 References

11.1  Incorporated Design Changes

24590-WTP-3PN-MWK0-00001

Page 44

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




e 24590-WTP-SDDR-PROC-05-00701
24590-WTP-SDDR-M-05-00018
e 24590-WTP-SDDR-MS-07-00051

11.2  Design Changes Incorporated by Reference

e 24590-WTP-SDDR-M-06-00286
24590-WTP-SDDR-M-06-00287
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Figure 1 Deleted

Deleted.
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Figure 2 Deleted

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

10 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. ,

20  Overview
The potential for ammonia and nitrous oxides to form ammonium nitrate within the LAW carbon bed

adsorber media is unknown. A significant accumulation of ammonium nitrate within the bed media has
been raised as a fire safety concern. It is postulated that ammonium nitrate may increase the rate a bed

- fire propagates, potentially modifying the current bed-fire mitigation strategy. It should be noted that

VSL carbon bed testing has shown large temperature exotherms resulting from NOx. It may be necessary
to condition the carbon media before testing with large NOx concentrations.

3.0  Objectives

1. Test 1 - Determine formation of NH,NOj; in the proposed LAW activated carbon adsorber media(s)
configuration if the inlet gas contains NOyx and NHs.

2. Test 2 - Assess the hazards associated with NH,NO; adsorbed in the proposed LAW activated carbon
adsorber media(s), (i.¢. fire propagation).

40  Quality Assurance

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

5.0 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 shects. 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,NQ; 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
iti. 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 NHsNO; - accumulated in the pipeline, HEPAs, and bed media at the
end of test.
Temperature profile of bed during loading.

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

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

5.4 Test4 - If a substantial (>140 °F) temperature change is measured in the
bed; re-run Test 1 with 50% of the NO and NO, concentrations.

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

[a—

Quantization of ammonium nitrate formed in-situ on bed media, extrapolated to a two-year bed life.
2. Calorimeter test data of new bed media compared to bed media containing
ammonium nitrate accumulated in two-years of bed life.
3. If Test 1 does not yield detectable levels of ammonium nitrate on the bed media,
detection level shall be assumed and extrapolated to a two-year bed life. If Test 3
does not yield detectable levels of ammonium nitrate on the bed media, Test results
shall take special note of this observation with no extrapolation to a two-year bed
life. '
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Appendix B |
Warranty Testing (by BUYER)

1.0 Purpose

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

2.0 Overview

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

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

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

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

¢ As NOx and organic ramping is initiated, actions should be taken to either stop ramps or reduce
rates at a temperature threshold of 120°C.
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¢ As NOx and organic approach full rates and during steady state operations, temperatures up to
130°C are permissible.

o . Organic feed shall be stopped if activated carbon media temperature exceeds 130°C.

e Ifat any time the carbon media temperature reaches 140°C, both NOx and organic feed shall be
stopped.

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

3.0 Objectives

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

2. Test 2 - Determine removal efficiency and loading of mercury, hydrogen chloride, hydrogen fluoride,
and iodine on the guard and primary beds for the lead and lag adsorber with LAW simulated offgas.
Confirm compliance with removal efficiency requirements and 24 month design life for LAW lead
adsorber.. Confirm that the maximum media operating temperatures in the lead and lag adsorbers are
below. 130°C.

4.0 Quality Assurance

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

5.0 Test Conditions

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

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

described in the Vendor Test Plan. The Test Plan will detail the test conditions and data collection for

each test based on the media and operating conditions, including steps for conditioning of virgin activated
carbon media.

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

Carbon test beds shall be insulated such that the temperature drop across the beds does not exceed 1.0°C
with dry hot air passing through the test beds at test temperatures. Heat tracing may also be used in
combination with the insulation as a means to compensate for differences between size of the test
apparatus and the WTP activated carbon units. If heaters are used, the minimum number of zone controls
shall be 4 (1 for the guard and 1 for the primary activated carbon media sections in both the lead and lag
adsorbers).
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i 5.1 Test 1 - Measure mercury removal efficiency and the mercury profile through the adsorbent
bed using a simulated HLW offgas that includes acetonitrile.

A. Test conditions:

Sorbent - Donau Kombisorb BAT 37 and ZA 37
Residence time — by vendor, to match Mechanical Data Sheet
Superficial gas velocity — by vendor, to match Mechanical Data Sheet
Inlet temperature — 94°C + 0.5°C
Mercury concentration — 52,600 pg/dscm + 50 pg/dscm
Relative humidity — 18.6% + 1%
Gas composition (actual composition):
a. Bulk gas — Air and water vapor
b. Concentration of organic:
i acetonitrile — 2 ppm = 0.05 ppm
c.-  Other components
i CO;—0.4%+ 0.03%
ii. CO-5.2ppm=0.2ppm
iii. NO —480 ppm + 10 ppm
iv. NO; —370 ppm + 10 ppm
v. HF -6.2 ppm % 0.2 ppm

B. Test duration:

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

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

C. Data to be obtained:

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

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

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

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

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

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

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

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

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

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

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

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

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

A. Test conditions
e Sorbents — Donau Kombisorb BAT 37 and ZA 37
Residence time — by vendor to match mechanical data sheet
Superficial gas velocity — by vendor to match mechanical data sheet
Inlet temperature — 105 °C 0.5 °C (Nominal Condition on Mechanical Data Sheet)
Mercury concentration - 24,000 pg/dscm + 50 pg/dscm
i. Elemental mercury 85wt% % 1 wt% Hg®
ii. Oxidized mercury 15wt% = 1 wt% Hg"* (HgCl,)
Relative humidity — 10.2 % + 1% (Nominal Condition on Mechanical Data Sheet)
Gas composition (actual composition):
a. Bulk gas — Air and water vapor
b. Concentration of organic:
1. acetonitrile — 50 ppm + 1.5 ppm
Inlet hydrogen chloride (HCI) concentration - 46 ppm = 1.5 ppm
Inlet hydrogen fluoride (HF) concentration - 2.8 ppm + 0.1 ppm
Inlet iodine (I) concentration - 1.0 ppm + 0.1 ppm
Other components:
i. Inlet CO concentration - 480 ppm £ 10 ppm
ii. Inlet NO concentration - 3800 ppm =+ 50 ppm
iii. Inlet NO, concentration - 5600 ppm + 50 ppm
iv. Inlet CO, concentration - 1.2% + 0.5%
v.  Inlet SO, concentration - 5.0 ppm + 0.1 ppm

o oo

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

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

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

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

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

Measure inlet and outlet Iodine concentrations of the lead and lag adsorbers.
Measure inlet and outlet organic concentrations of the lead and lag adsorbers.
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 the location where maximum bed temperature was reached.

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

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

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

D. Calculations:

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

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

Iodine removal efficiency and loading for the lead adsorber.

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

Hydrogen fluoride removal efficiency and loading for the lead adsorber.

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

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

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

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

E. Performance: .

Mercury removal efficiency - 99.8%
Hydrogen chloride removal efficiency - 97%.
Hydrogen fluoride removal efficiency - 97%
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e lodine removal efficiency - 99%

e Carbon media temperature maintained below maximum operating temperature
(130°C)

e Design life - 24 months (WTP lead adsorber)

6.0 Success Criteria

Verification that specified removal efficiencies for required offgas constituents are achieved.
Quantization of load profiles for required offgas constituents and verification of WTP bed life.

3. Verification that carbon media temperature controls maintain carbon media temperature below its
maximum allowable operating temperature of 130°C. '

LS
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Appendix C
Permit Testing (by BUYER)

1.0 Purpose

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

2.0 Overview

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

Permit requirements for the WTP melter offgas systems specify compliance with Maximum Achievable
Control Technology (MACT) incinerator standards for mercury and organic (VOC and SVOC)
destruction. The WTP project has conducted systems tests at the Vitreous State Laboratory (VSL) of the
melter offgas systems, to determine if the offgas systems, as designed, will meet MACT requirements.
However, the test carbon bed used at VSL did not contain a guard bed and in other respects (e.g., gas

. residence time) the VSL test bed was not representative of the WTP carbon bed design. VSL testing has

also shown large temperature exotherms exist, resulting from NOx and organics (allyl alcohol and
naphthalene) in the offgas stream.

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

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

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

* As NOx and organic approach full rates and during steady state operations, temperatures up to
130°C are permissible.
Organic feed shall be stopped if activated carbon media temperature exceeds 130°C.

e If at any time the carbon media temperature reaches 140°C, both NOx and organic feed shall be
stopped.

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

3.0 Objectives

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

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

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

Testing will be done with a bench scale apparatus using air and water for humidity as the bulk gas.
Carbon test beds shall be insulated such that the temperature drop across the beds does not exceed 1.0°C
with dry hot air passing through the test beds at test temperatures. Heat tracing may also be used in
combination with the insulation as a means to compensate for differences between size of the test
apparatus and the WTP activated carbon units. If heaters are used, the minimum number of zone controls
shall be 4 (1 for the guard and 1 for the primary activated carbon media sections in both the lead and lag
adsorbers).

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

A. Test conditions:
Sorbent - Donau Kombisorb BAT-37 and ZA-37
Residence time — by vendor, to match Mechanical Data Sheet
Superficial gas velocity — by vendor, to Match Mechanical Data Sheet
Inlet temperature — 94°C + 0.5°C
Mercury concentration — 52,600 pg/dscm + 50 pg/dscm
Relative humidity —18.6 % + 1%
Gas composition:
a. Bulk gas— Air and water vapor
b. Concentrations of organics:
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i.  Allyl alcohol — 1400 ppm + 20 ppm (dry)
ii. Naphthalene — 35 ppm + 1 ppm (dry)

¢. Other components (actual composition):
. CO-12%+0.03%
1. CO-900 ppm = 20 ppm
iii. NO —480 ppm + 10 ppm
iv. NO;-370 ppm + 10 ppm
v. HF-62ppm=+ 0.2 ppm .

B. Test duration:

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

C. Data to be obtained:

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

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

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

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

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

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

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

D. Calculations:

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

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

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 adsorber.

Analysis of the impact of key gas components on sorbent temperatures during
conditioning and operational phases.
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E. Performance: :
e Mercury removal efficiency - 99.9%

Carbon media temperature maintained below maximum allowable operating
temperature for the media (130°C)

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

A. Test conditions.

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

B. Test duration:

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

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

C. Data to be obtained:

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

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

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

Measure inlet and outlet ally] alcohol and naphthalene concentrations of the lead
and lag adsorbers.

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

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

Page C-v

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




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

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

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

D. Calculations:

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

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

e Hydrogen chloride removal efficiency and loading for the lead and lag adsorbers.

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

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

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

- lag adsorbers.

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

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

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

6.0 Success Criteria

1. Quantization of the removal efficiencies required offgas constituents.

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

3. Quantization of carbon media temperature and controls to maintain carbon media below the
maximum allowable operating temperature for the activated carbon media of 130°C.

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

Optional Test:
¢  Retest with the lead bed only on-line to demonstrate the maximum allyl alcohol and
naphthalene rates that satisfy the success criteria.
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Appendix D
WTP Specific Tailoring of ASME AG-1-1997

River Protection Project- Waste Tréntment Plant
Safety Reguirements Document Voluoie It
F4590-WTP-SRD-ESH-0 10002, Rev 3a

Appenidix C: hnplementing Shandards

35,0 ASME AG-1, Code-on Nuclear Air and Gas Treatment.

Reviston: 1997 (R2000) .
Sponsoring rganization: The Ameticas %cmty af Mechanical Engincers

WTE Specific Tuiloring

The foHlowing wiloring of ASME AG-1 is required for use by the RPP-WIP project assn implementing
standard forithe useof impertantwtm%ﬁty (F15) endinl HEPA, Gher systems dod theuse of ITS anial flow
HEPA filters as inhlced units i the Labordtory CIV Exhaust Systerh. Wherg not specifically ideptifi ed
herete; the-remainder of the code requirements e fovoked.

Seetion FKis sdded gy a0 sddenlum 0. ASME AG-1-1997 silli i ASME AG-18-2000 Addenda AG-1
edition invaked onthe project.

Tn.agdition 1o 1be.above talloring for EPA filter systems, ASME AG-1 is tailored 1o 2dd

180 1940-1:2003, Mechnnical Vibration - Balance Quality Requirements For Rotors in A Constarg
(Rigid) Stz - Part 1 Spmf‘ Teation And Verifisation OF Balance Tolerances, for balatcing multi-stape
blowers,

Page 228.9; Article HA-2000 Reference Docaments
Revise Article HA-2000 55 follows:

Change the code edition of ASME N509 sx applied a3 a referenced {daughter) standard to AG-1 fioim
1989, reafliomed Decembier &, 1998 (2002,

Justifications The version of the ASME N309 Standard surently referencet as a-daughier by AG-Lves
issued in’ [989-and Reaffirmed in 1996, Atthe fime the N300-1980(R1996) code wag selecred 1o be
dunghter of AG-1, the ASME AG-{ code did not include requirerents for BERA filter housings. These
requireiments were fater wdded-n fhie 2000 Addenda to the Al code. ‘The ASME NSU9-2002 edition
does niot provide cotaponent mqmmmema for HEPA filter Roustngsand HEPK filters hut insicad relérs
the sser o AG-1 forthisiinformution. Therefore, by making iz change itwill reduce petmual
redundgncies and conflicts,

Page 228.16; Subisabarticle HA-4420° Acerss Doors and Pancls

Revise Subsubsricle HA-4220as folows for remote change housings:

T35
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River Protection Project - Waste Treatment Plant
Safety Reguivements Document Yolome Il
24590 WTRSRD-ESHA01-001-02, Rev 5

Appendix Ct Implementing Standadds

Not: é’;wp}icaﬁie‘ The requirements of this articleare notapplicable (o Remote Chonge Radial HEPA Filter

Hougings; the access doors snd panels shall satisfy HA4500, Pressure Boundary Leakoge, and HA-5300,
Pressuse Boundary Liakage Testing.

Justification: Remote housings are nok designed 1o “acorporate ameans for.adjusting compression
forces, gasker: compms&m * Therenre dothinges or latches in'the desion and they arenot designed for
manual operition. Therefore, the requirements describied in this code ticks are not appliceble.

The remote housing design requires remote sccess, using o grapple 10 manipulate doors in o vave
environment thet shay Becomie subject t contaminaion and Righ vadiation figlds. The design
mcarporates low maintenance featings not subject tofaitmre (e, vertical bousings and beavy doors). The
housing dadrs séal by viriue of their weight alone. Dobr guiéex.&ré inclided. A barpla&:ed across the
iops-ofthe-doors (and pinned in-pesition) 1s ased fo/ansure the doors remain in plice during seismic
Ve,

Page 228.18; Paragraph HA-4443 Clamping Mechanism
Revise ?aragm}:h FLA-4343 as follows for refiote change and safe change radial liLi A Houstgs!

Replace the text withy The requirements of this article dre novapplivable to Safe Change and Remote
Change Rodial HEPA Filter Housings. ForSefe Change and Remote Change Radial HEPA filter
housings, the desigh shall ensure that the housing knife-edge is embedded intothe pliable tilter sextant
sadowill provide s seal for the complets perimoter of ech filter

Justifications The reniote chane housings are pot side access housings and are ot designed for manisl
operition. There sre no-clamping mechianisms:or filler indexing iechanisms, Theweight of the remote
filter and differential pressurc-across the flter isvelied upon'to ensure tivat the knife-edge Is embedded
fato the fhuid seal,

The safe clinnge housings are froht aceess and dre potwatk-instyfe. 'the filter s vot nucessed fronmils
side. ‘Therefore, filier retrieval featires sid filter indexing mechanisms do sotapply: A-clamping
wicchuniso that & copuble 6F moving the filler fe.g, for side-acoess Howsiugs) #s vol required, The safe
change housings are designed tosallow 3 person to-msert and remmove cich-filter

Subarticle FK-4100 Generdl Design

Risvise second paragcaphof Subiticle FR-4100 ag follows for remote change and safe changeradial
HEPA filter designs:

Réplace the text with: For Rermiote Change aid Safe Change Radisl HEPA Filtgrs, the total media area
provided within the filer pack shall be stch thatmaximum medha velocity is 65 [imin Q0 mimin) atthe
rafed flow.
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River Pratection Profoct - Waste Treatinent Plant
Safety Requirements Docunsent Volurie 11
24500 WTP-SROESHA 00107, Rev 8a

Apprendix Cr Tmplementing Standinds

Justitication: The RPE-WIP tadial filterdesign is based vpon a UK Aiomic Biergy Standard
‘Specitication AESS30/95100. This Stardlard coritaing an equivalent requirement tothat found in AG-1.
Tt sttes; “Theeffectivearca-of filier medivn used Foreach insert shall be notless than 3.0 s mfor every
106 Vs rated aivflow.” The Project proposes to meet this criterion.  Converting these imefric tnits fora
LK 95005 (2,000 ¢irm) rated filter equates W approximately. 6.5 fUmin mediavelosity or aminfinumaf
308 sq, foTmediz,

The DOE Nuclear Air Cleaning Handbook (Reference DOB-HDBK-1169-2003 Chapter 2.3.7-and
%;gure 2 8(&)} lilusu-atcs the unpnrtam.e and mtem hehmd ﬂns mde reqmrement, AG—I %hmbarmie,
pamcle pene:razmn @ 1)3’3’;;01' 0 3 micrometrer dmmeter tesf czemsal ;mmciee ms defines: the
mitimdm paformanceofa HEPA typefilter. The cuivey de;zwiﬁd mFigure 2.8(a) of the Handbook
show that at 16,5 f/min air velocity, the 8. 3-micron particle size can be éxpecied to penetrate a HEPA
filter such that the ACT FK- 130 performanice requirement would not be met:

Numerous serosol penetration tests have-been perforimed on the proposed filter-design bot ingide
prototype howsings and op individual prototyperadial filters desigaed with 2 fnedia ateaof 236 8q. 1k, or
approximately §.5 f/min media velocity. Bach test demonstrated that'a filter design with medis: velotities
of this magnitude would meet the qaﬂiﬁmtion performance requircents as stated i AG-1 (8.8, 99.97%
efficiency or better for penetration-of 0. 3-micron partigles),

“The proposed REP-WTP design uses s filter With approximately 325 sq. Al ofeffective medinarea, or s
mieddia velocity of approximately 6.1 fmin. This represents s small improvement on the UK design and
therefore contiues ¢ meet the- UK Standard seysirement.

Further addition of filier métlin ty:meet e mose tesirictive AG-1 Section FK requiremeni- would possibly
result in ofhier undesirable iimgm and performance characleristics {e.&., mereased DP, rediced pleat
spacing). The filter:geomeny isalso limited by many olier desigrerestrictions inchuling: available
building space; [m'soumi {ilter biiniling lonitations, and waste disposal pockage limitstions.

Tahle FK-4000-1
Rivise Tible FK-4000:1 raiing information for the 2,000 scfim filter as follows for remote change oad
safe change HEPA gadial filter desions:

TFABLE FK-000-1. (TAILORED}
TYPEL RADIAL FLOW HEPA FILTER = NOMENAL RATINGS

Maximum Rated Air Flow Maxinunn Resigance

{nefm) [’ Inches WE Py

46 68 {3 328

TR TR R

£35:3
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River Protection Project - Waste Treatment Plant
Safety Reguirements Document Vohuomne Il
4590-WITP-SRDESHAT-001:02, ReviSa

Appendix C Implementing Standards

NMashmuen Rated Adr Flow Maximam Registance
{actin) ) Inches WO Pa
100 170 1.3 393
250 425 i3 325
500 ‘ 850 13 125
1000, 1700 (3 28
1300 2350 13 325
2000 3460 16 400

JTustification: A new Gilter design is being developed with the intent of qualifying it in sccordince with
the AG-1 code, The RPP-W1P radial Bow HEPA filter'desion origitated from UK Atoniic Energy
Sisndard Specificalion ABSS 3095100, The rudial fow HEPA filtersy will be designed for s tiximum
mitial pressure drop of approsimately 155 inches WC st rated flow of 2,000 cfim:. This is just slighdy
groster than (- delty of 0. 1Sinches WC) the’ acceprince criterion stated in UK Atomic Energy Standard
Specification AESS 3095100, This increase inobserved pressuteidrop is primarily due to small design
ditferences betwoen the UK desimn and the deﬁz@ proposed for use in the RPP-WIP, Thesedifferences
mclude fiicrenses i filter pack depth, ncreases i facoguind to media pack gaps (used to enhunce
pmtcman of the medin), and spaceto-accommodate the iters gekuedl channel. The UK fillerpack-depth
is approximately 68mm or ~2.7 inches. “Ttie RPP-WTP filters are available in T-inch increment pack
depths with 8 3-nch pack depth proposed for use on the REP-WIP. The slightly deeper RPP-WTPmiedia
pack destim will increase the fiker medinareaand icreave the removal efficiency forsmall particies,

The benefits sained o the REP-WTP radial #lrer design are viewsd to-outweigh the negligible ncrense i
airflow resistance (-3 to 5% of typical filier Iading at change-out of filter element).

Paragraph FK-52131 Flatiiess and Squarcness
Revise Paragraph FK-62 11 (8) as follows for remaote: chabge and sale change radinl HEPA Slerdesizns:

Type 1 filter Aanpe and end cap folerances shall meet the fallowing criteria: parallel witlin % in., fat
within % in.

Tustification: TATLORING OF PARALIELISM TOLERANCE; The siloring prosented above chanies
the code requirement for flange fo enil cap.parallelism from 1/16 in. o 18 in. Forthe Remote Change
Filter, the inlet flonge. which cludes the zel channel with a nomina] width of 3/4in., ereates the scal and
supports the filter inside the housing. “The cutletend cap is fully suspended inside the housing by the
oppostte inlet:flange (Le., outletend cap does nottouch the housingand isnotused 16 formthe seal).

TR
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Barslielism to-within 1/8 in. will ensure that an adequate houstig-to-tilter seal is created, Forthe Safe
Change Filter, a5 with the remene [Ther, the seal i formed by isertion'of 4 housing kaifesddie nto a filter
ek filled channel with aneminal-width of 3/4 in. Thegel chanoel is located o the Tilter mlet Hange:
Paizlelisn: to Within U8 i, willesisare an adequiate Rousing-to-filter seal s created:

TATLORING OF SQUARENESS TOLERANCE: The “squarcness™ tolarance from FIF62H isbeing
aditressed with 2 toletance for ércular rinoutag staredl i tailoring for FE=6212. Chreularranout controls
the cunsilative variations that may be preseat iin the positional relationshiip between the indet Thngeand
outler ond eap, Inspeetion for cirenlir rimoutis squivalentta and meuts the-code requirement 10 matntsin
the squareniess characterivtic while taking into-account the eitire Jength of the filter. Malbiaining rodial

il cireular nanont towithinthe 3/32” tolerance will-ensure the filter forins an adequate seal within e

filtérhiousing.

Paragraph FK-6212 Overall Dimensions

Repiace Paragraph FR6212 as foliaws for the remiote change and safe change ratisl HEPA fittey
design: Type 1 Bier Jength shall be (107 e, csrwlan;mout of filiér fange with sespect to the filter
end cagshall Bewithin 3732 ., 21 other dimensions 2 in.

Justification: “Seal ring™and “seal faod”™ are termyspecific o Section FK radial flvers with goskets and
therefore Gimensions and tolerances assoeiied with thczae ferms are got appimhle tuthe Type 1 gelseal
radial filters to beused st the RPE-WIP.

TAILORING OF CONCENTRICITY: Concentrickty is the condition in which the-axes of af cross
secional cléments 01 1 surface of revolution dre common to the sxis-of v datum feature; Contentridity is
beinix replaced with w olerance for circubil sont 8¢ a'mbre practical method o verify roundness,
Runout refers to-the resalt of rotating 2 padt about Hs central axis while measuring ‘with a dial indicator its
sutface deviation fremperfeet romidaces. With circular runout, the dial indicator is not moved slongthe
direction of the axis.of the part:{as with “totabrunout™). -Clreular rinoutis therefore:applied
independently areach single cireniar element slong the lenpthof the: part4s the part is rotuted throtgh 360
degrees, Thetolesance for Siegulir runout provided inthe tailored text controls tie curmulative variations
that may be presont in the positional reltionship between the inlet flange ind outlet end <ap.

The 3/32 . toleranee ;:rcmded for circularronout will ensuss the filter formis g adequate seal within the
filter onsing.

TATLORING OF GENERAL DESIGN TOLERANCE OF +/- 1716 IN. REPLACE: “all othier .
dimensions +/~ 17168 “ WETH: “all other Gimensions /- 1716 in, with exception that design filter media
io faceguard gop shallbe - 18 in. (e to maitiain 2 mintmums modia 1o fcogvard gag of 187

Justification: The proposed design is verified to'be safethrongh code required filter qualification-desting
as-described i Seetion FR=5100.

Section FG Mounting Frames
Not Apslicable,
RO TS AN
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Justifications The ASME Conmittee on Nuclar Ade aind Gas Treatment (CONAGTY has stated that
Section ¥ onty applies to wall in bousings: None of the filker bousings{e:; radipl or axial filter
desipis) 1o be installed on the RPP-WTP Project is'a “walk in" design. Reference ASME Technical
Interpretation File:#05-990, RPP-WTPCON £ 107935)

Page 607; Paragraph TA 4632 Airflow Distribution Test (AD)
Revise Paragraph TA-4632 as follows for remote change and safe change radial HEPA housings:

Replace “downstream” with “upstream”. Add for clarity: “For Remote Change and Safe Change Rudial
HIEPA filter banks; flow ineasurement Tocation s upstream Vs, code reqiréd downstream

Justifications The requirsment for flow measurements 1o he taken downstroam of each HEPA filter ina
bakeis inorder to verily equal flow distribution bebween filters in abank. T traditional axial fowy
sysiems, & measurement location downstream i prefened due fo the improvements in the flow conditions
{i.c.. flow straighteningy inside: the housing eregted by the filter itself. However, dus torthe differcncein
configuration created by the radial filter, the flow profile both entering and exiting the filter is extremely
complex {ie, not uniform oier the fileer face): Testing snd analysis feomputational fuid dypamic
edelsy performed on prototype units o date bave detertined that taking the flow measurement gpstream
and inside the filter (inlet) using ahot wite ancmomoter provides the most repeatable measurement:
Aceuracy.nf the messurement Ty il hindered by 16w conditions snd anermorneier plicerent: however,
Anerensed procigion isobtaiied by 1aking an avirsge of multiple measurements at mioliple locations
within each filter inlet. Predicted resulis from CFI) modeling hive agréed Witk senial field measurdmants
mmg thivtechnique, The project intends 16 degign {based on the prototype tests) and iise an anemometir
strument developed rspec;ﬁcallv for the radial filter-design snd place it at the inlet (e, upstreans) sideof
the filser. Verification, in the feld, of acceptable ai distribution between filters inabank can then be
secomplished, a5 the code réquires.

Paoe 60T; Paragiaphi TA4633:  AirsAerosol Mixing Test (AX)

Rovise Paragraph TA-463 3¢ follaws for axial housingeused as LAR CSV Inbloeds;
“Thig article 8 notapplicableto LAB €5V inbleed axial filter housings.

Justification: The intent of this testis to verify that (hé st acrosol jmifmmly. miixed i e dir stecain
whisik reaches the filter ity order to verify that each filier i filter bank i béing @allenged Thiy testis:
coicerned prinarily with designs and Tayouts where 2 stngle point fijection of aerosol it close proximity
o1 Hilter bank may résult in non-amformdisibution:of the st aggot

‘The Laboratory Facility €5V inbleed haiising isdesigned sich that each filter i assigned its own derosol
injection thanifold. The manifeld desigiand its:proxinity to the filiers have been qualified tomeet the
uerosolmixing test ariteria presented in-AG-L. The housing 1s ot designed to accommodsite the air-
astasol miking fisld-commissioning test par TA-4633, However; the housing desion isnot being

T
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moditied for RPP-WTP pse and serosol mixing by virtue of the misnufactirer mst sections, will not be
iapacted by ihe nstaliation inthe RPPSWTE Laboratory Fadility.

Page 111; Section BA-4162 Vibration, Centrifugal Fans
Supplement Section BAA16Y us ii)ilémjfériha}aneing multistage blowers:

Since Section BA-4162-of ASME AG-1 is not applicable for multi-stage blowers used in
ventlation/offaas systems, multi-stage blowers shiall be balanced 10.Quality Grade 25.of

150 1940-1:2003, Mechanical Vibation - Bilunee Quulity Requireinents For Rofors fn A Constant
(Rigid) State - Part1: Specification And Veri{fication OF Balance Tolerances:

Tustification: ASME AG-1is natapplicable for taulti-=stage blowers. ASME AG-1 Section GC is
appBoabletomulti-stage blowers. However, Section GC 38 i the vonrse of preparstion and is not
available Tor vse ot this time.

Pl naian
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A.pgzendxx ¢ dmplernenting Staidagds

26.0 ASME B31.3-1996, Process Piping

Revision: 1996
Sponsoring Organization: ASME

WIP Specific Tailoving

‘The Toliawing iatlori ing of ASME B33, Process &iping. is required for use by the WP contracior as an
Tplementing Standard for: (1) the fabrication aisd instaliation of those poitiohs of the CSV ductwork that,
‘are:being embedded 1 canerete; (2ythense of ASME B16.9 welling teesin accordanie with ASME
BA1.3:2002, {37 use of vacuuin box Jeak vosting, and {€) the ASME 1333 31998, paraginph 345.2 (),
allowdanée fornot ledk testing closure welds vutside of inaccessible areas.

»  The tilored séctions of ASME B31. 3 applicable to embedded ductwork will only boutitied w the-
extgit that it will caver the Tobncation, mstallation, and mspéetion (and associated testing) of
Category D Duid serviee piping being used as C5 ductwork. Adriestiog mqmmmm for thig
ductwork will be complinnt with ASME AG-1. Below is o description of thoss portions of ASME

B3L5 that apply to febricatibn, installation, and inspection of Citegory I¥ Sid service piping and
the sections of the SR tkatrthey witl appiy to:

»  Thesailoredscotions of ASME B31. 3 applicible to welding fees will only be used for ASME B169
welding tees. Aslooy as the stress biwnsification fustorg fromh ASME B31,3-2002 e wied inthe
stressanalysis Tor the welding tees, welding tess fabricated 1o-cithertie 1996 orthe 2002 edition of
ASME B3 b can bensed.. Below isa-description of those-portions of ASME B33, Appendix 13,
Fable 1300, tatapply 1 welding tees and the section of the SR to which they will apply.

o Thewtlored paragraphs bl ASME B33 applicable toe-vatumi box leek-festing, brlieu of
Svdrostatic o pacmiatic leak testing, will ouly beused to leak testfull penctration clreumforential
piping ficid butt welds ingide an inaccessible area (s defibed tn Appendis H, Section 6, (}) ot 16 the
firstisolation COMpOTEIt oistside the inatcessible area. Further, if the 100 % volumeiric ingpection
using ultrasonic examination'per ASME B3 1.3 paragraph 34,6, is conducted for welds to hé
vacutm box tested, theén me u!msmzm exumination shall be‘conduited using a method that creates
and maintains dreproducible ¥ ized image(syof the gatire weld jo the axisl and radial
divection. )

»  Theuilored paragraphs of ASME B3 1.3 adopting the provisions of ASME B3 1.3 (- 1998
Addendur pamgraph 345.2:3(c) aveapplicable fo all ASME B31.3 piping in 8l facilities except for
elosure weldg ininasecessible areas.

Piping providing a confinement futiction in accordance with SRD 4:4<3 will comply with
the following sections of ASME B31.3-1996, Procass Piping: These sections of ASME
B31.3 are applicable for enibedded ductwork.

Chapter 3, Materials
Chapters, Fabrication

FHOTR WWHE AR
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Appendix Crimplomwnting Standards
Table 341.3:2, Visual acceptinee criteria for Category D flitid service piping

Justification: Duete wallthicknéss requiterionts of duct embedded i conerete, pipigmitenals afe
reguired. ASME B31.3will applyto materials, fabrication, and inspection standsrds as approprinte;
Testing requirernents for suclear sir treatment svstems will be consistent with ASMEAG-.

Piping providing a confinenment function in.accordance with SRD 5.1-2will comply with
the following sections of ASME B31.3:1996, Process Piping. These sections of ASME
B31.3 sreapplicable for enibedded ductwork.

Chapter3-Materials
Chaptér 5, Fabrication
Table 341.3.2, Visnal aceeptance criteria for Category D fluid service piping

Justification: Due to wall thickness requirements of duck embedded in concrete, piping materialyaré
reguired. ASME B3 1.3 willapply fo matenals, fabrication, and inspeetion stndards as approprinte,
Testing requirements for nclear air treatment systems witl b consistent with ASMBAG-L

Piping providing » confinentent function in accordance with SRD 4.2-2 will comply with
ASME B31.3-1996, Process Piping, with the following modification:

T Table D300, the deseription of welding tee per ASME B16: o shall berevised so it iy congistent
with that shown in [able D300 of ASME B31.3-2002:

Stress Intensification
Factor [Notes 23 (3)]
Deseription Floxibility -Out-of-Plane,  In-Plane Frexibility Sketeli
Fattor i i Characteristic;
k #
Welded teeper 1 09 34 ip+ 114 4 F Same a8
ASME BL6Y {43 g, ASME
{Mokes (23, (4%, , B31.3-1996

(). QL (13}

“This means that for welding tees per ASME B16.9, note 11 in Table D300 is also-changed to:

(D e, 208D and T2 15T , & flexibility characteristic of 44% miay be used:

i wRE A
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Appeadix Clplémenting Siandards

Justification: The use of a lower Hlexilnlity chatacterstic for welding tees per ASMEBA69m
aceordance with ASME B3 132002 will increase both the out-of plase and in-plane stress
intensification faciors. The iscreased stress intensification factors will reduce the aflowsble
out-of-plane aid =glane moments that can be applied 1o the welding tee and Xeep the calculated
stress helow Hiestresses-allowable by ASME B31.3-1996:

Important to Sufety piping within the'scope of SR 4,2-2 shall comply with ASME
B31.3:1996, Chapter V, Paragraph 345, asing the following approach for vacinm hox
leak testing. Vacinum box Jeak festing, in Hewof hydrostatic or peumatic leak testing,
may be used to laak test full penetration:cireumferential piping, field butt welds inside an
inaccessible area (as:defined in Appendix H, Section 6.0) aut to the first isolation
component gutside the inaccessible area, only under ihe,fellnmng conditions:

Vacuum Box Leak Test Method - The vacuum box leak test shall be in accordance with 2 Bubble Test -

Ve Box Tedhtique niethod specitied in ASME BPV Code, Section VArticle 10, Appendix I,

sobjest tothe régaiements Histed below:

{8) Sensitivity of the test shall be demonstrated to be not less thary 1 E-3 atm-mlisecat 15 psig:

(b} “Thetest pressare shall be a patial vaeutinaf at least 7 psi below-atimosphere, appiieii 1o theolitside
of the weld.

€y Thereqgiired partial vacuum shall be matntained for st Joast 20 sed examination time.

1 addition, the following timitationsaind restrietions shall spply:to thig applicotion of vacumn box
ledk-testing in-lew-of'q hydrostatic or apreamatic leak test:

s Vacuunrhox ek testingwill only be used to:leuk test eircumterential piping field welds
inside.an inaccessible area (as defined in Appendix H; Section: 6.0). Thigincludes any welds
inextensions of piping tystems contaibied or originating in socessible areas betwedn the
insccessible area boundary and the fitstisolation: valve or device bevond the inaccessible ares
boundary;

¢ Toshall-only be tsed for plpmg field welds Wieré reduived to avoid damage to coniponents,
ensure the safety to-construction workers, perform leak tests of field welds where physical
limitations prevent-hydrastatie or prcumatit keak testing oy prescribed n ASME BY1.3:1996
poragraph 3454 and paragraph 345.5 respectivelyy

»  Pipe welds that areto be vacuupybox ledk tested will Be assessed forsuitability. The number
ofwelds to be vacuam box Jeak tested sholl be Timitéd 1o 1 meaxieum of thiree welds betwoen
fermination points (twotermination of Closdre welds and ong intermediate weld) on d given
pipe system exvept-where physical Bmilations preventexamination by hydrostatic:or
peamatic leak testing. DOE will be inforined of such-exceptions; and may atitsdiscretion
and within 48 hoursof béing informed: respond to BNI on the suitabifity of the use of vacium
box Jeak testing for suchinstances. Termination points may be: tnks,-vessels, valvessete,
(Specificalty excluded fromthie defisition of termination points arc functions whete the ptpmg
thanges designiglass). This could be either the lust twotlosire welds in an inaccessiblear
orhé last closure weld-n the inaceessiblearea and the lastelosere weld outside the

AR GO
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insccessible ared: In addition; vacunm box leak testing would be permitted for the connsction
wilds between construetion modules 1'this s imited to one module-to-modidle weld per
piping run within tiecells. Thisisinaddition o termination welds on the pipligrun A
mibdule i defined asapreleak-tested subassembly containing multiple pipe spools;

* Vaewrmbo Jesk testing shall be fimited to-full penetration gith butt welds, onstraight pige
or betwecn stméghz psge and pxpf: camam:ms of ﬂw same noinal p:pe size and sanm wall

canéléates for vacuum haa tesm:“

(o) Struight pipe to shraight pipe connection butt welds

(1) Steaight pipe to 902 elbow comnection butl welds

(¢} Straight pipe 16 45° elbow connection butt wekly

(A3 Straitht pipe tor coneestric reducer conhestion batl welds

(&) Staight pipeto scoentiic reduces conpection butt welds

) -Suaightpipe-to bur welding tee conpection birwelds

{2) Straight pipe to butt welding reduced outlet tee connection butt welds

{b) Stsaight pipe to valve nozzle conmection buit welds

() Straight pipe titank or vessel nozzls onncction welds

(i} Straight pipeto safe-end of v weklolet connection butt welds ~ fullpenctaation burtwelded
coppection only

{k} Sunigl pipe to pipe cap compection butt welds

Prior to the application:of vacsum bax festing using any of the candidate:configurations on piping

buit welds at the WTP, the Contiactor must suctessiully demonstrate to the DOE, for the catididate

configuration, that (1} sil portions of the weld to bednspecied are visible and can be'ingpectedin

s¢eordance with the ASME Boiler and Pressure-and Vessel Code, Section V; Article 10,

Appendix 11 - 1995 {2) the vacaum box can adequately ‘maintaiy a partiafl vacutim of'7 psid; and (3)

vacuttn box-feak testing can be secomplished in the time Hinits and-other retuirerents established by

this procedure.: The DOE shall be advised af least 7 Guvs o advance of any demonstration to qualify

afnewweld configuration so thatthey can witness the demenstratior. “The Continctor shall document

any deimonstration reliod upon tojustify the usc of vacuum box Jeak testing on o new configuration

Farther, vaounm box leak testing shall be-conducted with-a vacuum box that completely encapsaiates

the weld, at the test Tocation;

o Albwelds shall- be 100% volumetrically inspected in sccondance with ASME B313-1996,
paragmphs 344. 5 or 344.6.. 1 the 100 Y% volumetric inspection ik conducted uging ultnisonic
examination pee ASME B31.3-1996 paragraph 344.6, then the ultrasonic-examination shail be
conducted using g pethod that creates andmaintaing 4 reproducible compiterized image(siol
theentize weld n the asial and radial direetion;

s Tushallbe Bmited-to welds made using the Orbital welding minchines: The only exceptm is
that vacuam leal box testing may be-used-on manual welds ifthe 100 % volumetricinspection
was conducted by rédiography per ASME B31.3:1996 pacigriph 344.5;

e Thepiping systems and.or components on both sides of the weld to be-vacoum box-leak tested
shall have been subjected to alipdrostatic Jesk testin accodance with ASME B31.3-1996

T T AN
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poragtoph 345.4, a preumatic fest in accordasice wits ASME B31.3-1996 parsgraph 3455,
combliation preamatic-hydrostatic Teak testin secordance with ASME B31.3-19% paragraph
345,6; or my the-case of components; leak-fested i aceordance with the Code or- Standard
applicable to the desigh of the component;

Atamininm s fexibility anslysisin accordance with ASME 831.3:1996 paragraphe
319.42 () and (b) shall be required-on-any pipmg svstems that contain welds that-are to bé
vacuum leak box wited. Tnaddition; a comprebensive flexibility analysis in aecordance with
ASME B31.3-1996 puragraphs 319.4:2{¢) and (d) shall be perﬁmued onany piping systems
that contain welds thatans1o-be vaciim box leak tested Wheb the piping systemns havea
desivn temperatine sreater than by equal 16° 1508,

For manual welds, the requirements of ASME B11.3<1996 pamgnph 34T 4 (aythroughig)

shall be invoked an nay weld to'be vacuain box leak tested with the exeeption that the

teduiiremenitof subparagraph 344, 7.1 (81 ©... . sided by liquid pesstiant of magnetic particle

examination when specified inthe engineering design” shall not be required. Forweldsniade

uging Orbital welding machings, the Tequiréments ol ASME B31.3-1996 paragiaph

344.7.1 {a), (1) Lo {d), and () shatl be invoked. The requirementsof 344.7.1 o) and {1 shall

ot bic required. The implementation of thése Tequirements shall be dovusedted i the weld

ingpection-repoit;

Pipe-welds und the associated line numbers that are to'be vacuuin leak box tested shall be

identified i advaiice of e testing. Thiv identification shall be documented in'thé controlled

dogwinent Weld List whichwust include thisinformation priorto the initistion:oFany vacaum

box lesk testing associated with those welds sud Yiné numbers. 1oy uodersesod thal the

contralled document Weld List may need to be sevised and updated perindically throngh the:

eonstriction phase.of the WTP Project;and

Thefollowing special requirements-shiufl-be- placed on e training programs used-to certify the

technicians that will be condueting the vacuwn box Jeak tesis;

L The BNI[-Construction Mmmger shall presapprove the technickin quatifying cxammauw{s)
for vacnum box Jeak testing:

2. ’Ihe BN Construction Manager ghall pre-approve the qualifications of each Level IH
dechniciin prepariag or giving the examinations for vacuum box Teak testing;

3. DOEORP ut their discretion shall reserve the right to observe any andfor ¢ll practical Jeak
test examibations and review of the resubty of apy and/or all written vacuum box leak test

sexaminations;

4, Theminimum topical content of cach Covel Hexamination $hatl be specified by BN and
approved by DOE:

3. “The &0 %-coffect criteria for passmg,tim examingtion shall apply 1o.cdch portof the three
part examinations that are 1o begiven;

6. BNIshall pmvxde réasonable assuranee that they will take adequate measures to assure the

infegrity of written: examination is rasiitained; and

1. “Frere shall be several versionsof each exammation in use o assuire Tevel T knowledie
and ability concerning vacuum bex leak testing is.contismed,

TR R W
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Justification: The requirement for the vacuum box:leak tost sensitivity is c{msxstmt withthe:
ASME B31.3 requirément for a sensitive leak-test as given in ASME B31.3-1996 paraguph
345 8 and for ot Jeust 7 pei vaeuusn and an cxamination time ol at least 20 seconds. The
imitstions in using vacuum box leak testng bettér define when'ihis method can be used. DOE
ORP may further change the definition and application o these special vacuunybox leak
testing criteria based or the Contractor’s experience with:thelr use, or the Contractor’y reguest
for & change. ’

Piping system closure welds outside of inaccessible areas (as defined in SKD Appendix H,
Section 6.0) shall comiply with the requirements of ASME B31.3-1998, subparagraph
345.2.3(c). When ASME B31.3-1998, subparagraph 345.2.3(c) is ivaked the following
réstrictions shall apply:

Itshull notbe invoked op .oy closure welds onpiping systeras in inaccessible areasas defined in
Section'6.0-of Appendix Hof the SRD: This includes any- welds i extensions o piping systems
contained or dripinating in inaccessible stens; between the inaccessible area boundary and the Tirst
1sulauxm valve, ordevice beyond the inaccessible area boandary;

Tushall only be mvoked on full penetration buw welds incstraight pipe, Tull penetration bust welds ot
the sate-end of an equipment nozle, or full penetration butt welds at the safe-ead ol branch
conections.. [The safe-énd iy detined &y the piping to squipment riozzle cobnesting Weld or the
Branch connection to-branch piging comectin welds &

The requirements 6CASME B3 13(¢) - 1998, subpatagroph 345.2.3 (¢ shall e met;

The piping systems:and or componénts.on both yides of the dlosure ‘veld shall have baen suljected
wra hydrosistic leak fest in decordance Wwith ASME B31,3-1996 paiagraph 3454, o pricumatic leak
Test in accordance with ASME B31.3-1996 puragraph 343:5, a vombination preumatic-hydrostatic
Tedkidestin avcordance with ASME 831731996 parsgraph 345.6 orin dhe ense of componéntsTeak
tested inaceordance with the Code or Standard applicable to-the desien of the coraponent;

For manynlwelds, the requireraenis 60 ASME B3 1.3-1996 pamgraph 344.7.] () through () shall
be Hwolced with the exception that (e requirement of subperagraph 3.1 (o) ™., uided by liquid
penetrant ormagnetic particle examination when specitied in the engineering desxﬁn” shall not be
required. Forwelds made using the Urbital welding muachities, the regnirements:of ASME

B31.3 -1996 paragraph 344.7. 1 (a), (B),.4¢), (d),. and (g) shall. be mvoked, The implementation of
tiese requirements shall be documented dn-the weld ispeetion report;

Piping welds and theussociated Hne numbers for which the closure- weld classification i lnvoked
shall be-documented in a-controlled document Weld List;

Piping compouenis may-inclnde mechanical elements other thai pipitig: and

Tn-addition, BNT shall-incorporate these réciivendents into the spproprinte specification: DOB-ORP
niay flirdierchanps the detinition and appliction oiy the wicof closive welds bagsed gnithe
Contractor's experience with their use or'the Confractor’s regquest for a change.

Justification: This clange does not change the safety fonction of any pressure boundary
components, The requtrmm to.1eak test pressure boundary field welds is prifarily to enstire the
reliability of the welds in addition to the reliability provided by the other required examinations.
The exceptionallowed by ASME B31.3-1998 purageaph 345.2.3 that the final weld connecting
piping sydtems orcomponénts whicl have boen succéssiully @sed in adeoriance With
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Appendix € Implementing Standards

paragraph 345 need notbe leak tested provided the weld is-examined insprocess in ascondance
with paragraph 3447 (1), (6), (€), 1), and () and passes with 100 % radiogriphicexamination i
accordance witl paragraph 3445 or 100-Ye-ulteasonic examination in avcordapee with puragraph
344 6 provides adequate assurance that the weld is reliable and leak tight. The éhange contistis t
provide adequate safety Since it roquires-that ali piping closwre welds that are nof leak testedt sre
weprocess examined ang 100 % volametrically exanived which exceeds the requirements of
ASME B31.3-1996 Torelosure welds thatare leak fested. ‘The’ingbility to hydrostatically or
preumatically leak test these cldsure welds does ot affect e Soundness of the welds,
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Appendsl O Inplementing Srindands

QOAISC MOIG Manual of Steel Construction; Allowahle Stress Design (ASD)
Reviston: af Bdigon
Sponsoring Owanization: Ametican Tostitite of Steel Constriction

SVIP Specific Talloring

The following telloring of MOIB R egulied Inf wse by the WIPcanimctorasan Tmplementing standad
fordesign of sivenirat steel forSeismic Category 11 88Cs.

No specificsection _
Load combinations for destgr of stociural steel members utilize those idegtified in LBC 97,
Seetion 18123

Justification: Thisse load comblmtonswepreseit the comvméndial requirenieits forallownbie stress
designof stictud steel, . Useo! these load combinations will ensure complisnee wilh e commerncial
designinaccordance with the URC.

No specific section
Seismie deiailing requirements’shalt be i accandance with UBC 97 Chapier 22 Division V,
Section 2214 for moderate sefsmic sk strucharss,

Justification: The requirements contatned i this sectivn conaiuaccepied lndisity practice:fordesign of
mpotiant commencialsteel stneires. Usdobdds seetion will epsutecomiplianse with the'commercial
destpn in dceurdance with the UBC

P VA RN
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Appendix Cr lmplanenting Standanis

C3TASME NQA-1-1989, Quality Assurance Program Requirements for
Nuclear Facilities

Riviston: 1989,

Sponsoring Organization: The American Sodiely-of Medhaiical Eoginesis.

WP Speeilic Tailoring

The foflewing tatloting of ASME NQA-1-1989 iz required for use by the WIP projectas sy
implomenting standard to-pocfovm Commercial COrade Dedieation activities using ASMIENQA-1-2004.

NGQA-1-1989, Supplement $-1. Termy and Definitions
Repive the Commereial Grade Tien definition wilh definition from NQA-1-2004, Part 1
Section 400;

Commercial Grade hem: asafery classfaatfiny significent structure, system, or component (8589, or
part therdol thit atfiets its safety tunction, that wag riot designed and manufacaed in accordance
with the requirements of this Standard,

Justificatior: By tailoring MOQA- 1-198% to Incorporate elemenis 6T NQA-T-2004; the Commercial Gade:
e definition is breadened o reflect current industty practicesrelated 1o Commercial Grade Dedication.
Cuirently theréare gapy dimois NOA-T quatified suppliers and wtilizadon of NQA-1-2004 will enable
WIP to-employ-teehiically scceptablesuppliers not available under the provision 6T NQA-1-1989. The
NQA-1-T989 standard was established primarily to provide forthe purchase of replacement parts for
vuclear-related facitiies and is not sufficient to support the purchase of commaodities and. equipment
needed For agew Bcility:

Comwnércil Girade Hemsmay be cither ofF the shélffestillop ftlems or “engingered Hehis™, i, Rems tor
which somecustom design sffort {8 réquired by the-supptior to fdet puichaser requitements. If'the
eritical characteristics of-an “engineered ftem™ cannot-be verified solely based on material or-performance
attributes, verification 0f critical design charseteristics shiould be based on NQA-1-2004, Section 704
{e.g:, by dgsign ventication msthods) or by apphation of alternate sandards for gualification o suppliers
of Safety Class/Safery Significant items,

NOA-1-1989, Supplement 51 Terms and Definitions
Add to the refbrence seetion ASME NOQA-1-1989, Supplament §-1, the follewing definitions from
NQA-1-2004, Part 1. Section 400;
Commercial Grade Service; aservice that was not provided inaccordunce with therequirementy of
this stabdaid,

TR VAT ER 3
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Appendid O Tibplementing Standards

Criticol Characteristics: important design, material, und performance charncteristics of a commencial
grade-itemyor-gervice that, once verified; will provide ressonable sssurance that the itemcor service
will perform #s iniended safety funétion.

Dedication: an scegplance process performed in accordance with this Standard to provide reasonable
sasuranice that a commetcial graﬁnﬂmn orservice will successtully peﬁam iy intended safety
function and, Fthis roipect, s deemied equivalento an item or services provided under the
requirements of this Seandard,

Dedicating Fntity: the organization thut performe the dedication process.

Justification: The tailoring of the ‘TQA~1 1989, by adding defnitions of Conimercial Gentde Seivics;,
Critieal Charnetersstic, Didicafion, Dedicating Encity, zmd Safety Function fo NOA-1-2004, nllows for the
use-of the Commiercint Grade Dedivation process o procare equipement reqoiring design seivices by the
supplier, ‘This incorporates definitions consisfent with NOA-1-2004 text,

NGA-1:1989,: Supplement 78-1 Supplementary Requiremens for Contral of
Purchased Items and Services

Replace NQA-1-1989 supplement 78:1 Section 10, Tited Commmercial Grade Hems i its entirety
with NQA-1:2004, R‘equire.wm.fig Seetion 700,

Justification: NGA-1-2004 pr(mées greater flexibility for implementing the Commercial Grade
Dedication process whils sssuring that equipment aequired urider these processes will support thiie safety
fuanctions,

Madify new Secrion 701 General as follows:

701 General

When Commercial Grade bems or Services areutitized; the dedicating emty can uixlzze the
requirements:of this section for procuremient and acceptance of items or services asan acceptabia
alterative to Sections 2 through o this Supplement, escept that Supplierevalustion and selection,
where determined necessary by the Porchaser, shall bednascordance with Section 3.1.of thig
Supplement: Fhie applicable requirements’of this Standard shall apply to dedication activities for
seeeptanee.

When a Commercial Grade Hem has been delivered or installed, prior to. the decision to dedicate, ihe
deti;catmg enlity can wilize-the requiremionts of thiy section for acceptance of the item whon the
cintical characteristics can be verified solely by inspections, tests, of snalyses:

Justification; Corrects the section numbers 1o correspond o the appropriste Section of NOA-1- 1989 dind
provides for use-of Commercial Grade Thedication for delivered andfor {nstalled S8Cs whose safenf
classification 1§ subsequently upgraded:
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Appendix:CrImplementing Standands

Modify (referenced section number only} new Section 704.2 Source Verification as follows;

T04.2 Source Verification

Source verification is only applicableto the actual itém(s) or service(s) that wre verificd at the
Supplier's facility or otier applicable Jocation. ‘Source verification shall be performed in‘accordance
with Section:8.2.2 of this Supplement, including wchecklistor plan with the:documented-evidence of
the source verification funsished 1o the dedicating enlity and shall intlude ot address the following:
{ayi (knﬁfka&im of the itemi(s) or service(sying luded within the scope of the souree verification
{byidentificstion of the-critical dharactnistics, including scceptance criteria, 1o be controlied by'the

Supplier
{¢) verification of the Supplic’s processés and vontrols are éffectively implemented for the identified
éritival chardeteristics

{dyidentification of thé denvitics witnessed during the sotrie verification and the résultd obtained
{6y documentation o fhe adequacy of the Supplier’s processes and conirols:

Justification: Comects the paragraph mumber-to correspond to the appropriate seetion of NQA-1-1989,
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é\ppxmdix Crfmplemening Stindards

190IEEE-3%4, IEEE Standard Criteria for Independence of
Class 1E Equipment and Circuits

Reviston: 19892 ,
Sponsoring Organization: The Iostitute of Elecwicaland Flecironics Engineers, Inc.

REEWIR Specifle Talloring

Lt T R R

The following atloring of TEEE-2841s required foruse by the RPPWEP project 4% v implemeiling
standard forSDG; SC, 803, vr 88 electrical v proent and sl design.

All Sections  Clarification of Nuclear Power Generating Station Terminitogy

The term “Standby Generator™ in- the Standard fsynonymous with “Hiergency Generator™in the
RPPAVTR

Justification: As determined by the ISMreview process, the Standby Generators on the RPP- W Pare’
nobclassified a5 SUCor 8C while the Emergency Generators areclassified as SDC or SC.

Section 20  Purpose
Riplace with the falloWwing:

This standand establishes the ciiteria for implementation of the independence requirements of 1EER a3
1B (s taitored in €23 and TEEE 208 1591 bs wilored in 018

Justilication: This section was revised to cladly that SR hoplementing standards TEEE 608 1968 ad.
HEEE A8 1el are tallored in Appendix C.

Section A References
The follvwing relerence standands, do notapply for the RPPAWIP,

w [1] ANSIANS- 832 1588 Design Basis-for Protection af Light Water Nuelear Power Plants Against
the Effects of Posiulated Pipe Ruptore.

Jusiification: This dowibentis applicalle o the bigh pressuresstean lines-found in nuckear power
generating stations aud doesitapply for the RPP-WIT

w [4] ANSTANFRA 803 1088 Fire Protection for Lipht Whter Nutlear Fower Plants:

Justification: ‘This documentspecifically addyesses miclear power generating stations.. ‘Per Section 45of
valume [l of theSRL), the REP-WTP will use NFPA 8012000 0s an iniplemanting swandard forfire
proiection.

GRTERRARERN
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Appentiy € Ingifemeniing Standards

« [111 IEEE Sil 4040974 {reaf ! 1900y, TREE Suindird Method for Jdentfication of Docurients Rekited
to Class 1E:Equipment and Systems for Nuelear Power Generating Stations.

Justification: This standard has been withdrawn by the IEEE standards commitiee-and no veplacement
sianidaid-has been reconmisnded. This standandis not called out as-animplementing standard in the SR
Procedures for identification of documenis mlated 10 SDC. SC, 808, or SS equipment will bedeveloped
inernafly for the RPE-WIP profeet.

Replacethe 1801 version of TEEE €0 the following version, -

TERE Sid 6061968 JEEE Standatd Criteria fot Safety Systems for Nuclear Power Genetating
Sprifops.

Justification: SRD Safety Criterion 44 4 Hists the 168 version-of IEEE &8s andmplementing
suindard for'SDC and SC efectrical power systems: ‘The 1908 revision of IEEE CBshall be used in place
of the: 1901 revision called outas arelference in the bedv of [EEE 384 1862 16r SDC aid $C elsetrical
power systens only,

The following relerence Standards shall betncluded:

» | 16] DOBRL-96008 Revision 1, Tep-Jevel Radiological, Niclear, and Frocess Safely Standards
amd Principlss-for TVIRS Privatzation Contractors.

Justification: Called outasia regulatory bask inthe SRD.

& [ITEANSIASASBAOL 188G Appilication of Safety Instrumented Systems for the Process Industries:

Justification: Replaces IEEE-€03for Cantrol and Instrumentation Systems:ar the WIT, per
PASEWIP-ABCN-ESH-OL(27

s TISENFRPA BOLARR Santardior Eive Protectionfor Facilities Fandling Radivactive Miterisls.
Justification: Called oui asan implementing standand under safety eriteria 4.5 1 through 454

Section 40 Definitions
s Thedefiiition of design hasls evessts:shall beseplaced with the following

“Postulated events providing bounding conditions forestablishing the peformance requiremerits of
St tires, systems, and componenis thatare necessary 10: 1 ensure the Integrity of the satety bovndaries
rbzecting the worker: 2 place and maintain the %’acﬂxty i safe st indefintiely; or 3 preventor
mitlgate the eventconsequences so- that the radiological exposines to the general public orthe workers
would-notexcoed appropriate Hrnls. The Design-Basis Events alsoestablish the pecforinaiice
mqtdwmems of the stmcniesisystentsand components whose Tailure under Desipn-Basls Bvent
conditions could adversely affect anyof the abtve [uiic ons.™

Justification: " This definition is Trom DOBRL-SB0006
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Apendiy O Imglommeniing Stdards

Section 53 Equipment.and Circuits Reguiring Independence
Replace with the following sentenee;

Bguipmentand circuitsrequining independence shall be deprmined during the I8M mview cycle and shall
be identifizd ondocuments-and drawings Ina distinctive manner,

Jastifieation: The rlersice 1o TEER 4044 not applicable since this standail i been Withdrawnby the
IBEE standards commitiee and no replagemient siandand has been recommentded. This standard fs not
called dutas an implenienting standard inthe SREY, The I8M process will provide setiabiility
requirements Toreacticonirol stialepy. These reliabilily véqiireitieniis defermine When conlml sirategies
require dndependence, tedundancy; and sefsmic qualificatfions.

Section G132 Area Boundatics
Replace the reforence o NFPA 805 19854 wide NFPA 801- 208118},

Justification: Standan] NFPA 805 19815 vot applicable forthe RPPWIR: Per Section 450l the SRD,
NEPA 80120 Oshall be used forthe RPP-WIED.

Sectlon G5 Cantaininent Eleetrieal Penetrations
Notapplicable for the REEAWVIP,

Justification: Containment electrical penetration assemblies are unigue (o the containment structure of
Nutlear Power Genersting Stations and havie ne.equivalent i the REE-WIP project,
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Appendix Co Implemanting Semdands

2301EEE-323 Qualifying Class 1E Equipment for
Niiclear Power Generating Stations

Revision: 1983 ‘ ; .
Sponsoring Organization: The Institute of Elechival and Elecionies Engineers, Tne,

RPEWIP Specific Taitoring

The following tailoring of IEEE-223s required foruse By the RPPAWIP pmjéci a5 afimplenizniing
standand for TS decigoal and instumentsystem desigh.

Section L1, Scope

«  ThisSwdard applies 0:88Cs designated as SDC, 8C, SDS, o¢ §5 {whest the SE 5505 1s
required 1o perform a credited safery function ina harsh envioniment).

Justification: 85850y, which-arersquired 1o peiformya safety function in & harsh environment; have
beer inchuded within the scope of dis.standard.

Section 2 Relerences

The following refererce Stadand shall be inchuded:
» [ DOBRL-E5.0008 Revision 3 Top-level Radiological. Nuclear, and Process Safety Sundards

and: Principlesfor the RPP Waste Treatment Plant Contraclor.

Justifiearion: The added references arecapplicable forthe RPP-WIPproject.

Section 3 Delinitions

»

Nodify the definition of harshoenvironment to'be: An enviroinnentexpected as the tesult of the
postulated service conditidn appropriate for the-design basis eventol the RPP-WIP. Itisan
environment that exceeds the conditions of a mild envitenmont. Bouiprient thatdo not experenicen
environment bevond 5 mild environment during a design basis eventcan be corsidered to'be ina mild
enviromnent.

Justification: A harshenvironment, 35 défived by this siandard, applies fo a Nudlgar Fower Generating
Statlosn and aré the resulvof aloss of cooling aceident (HOCAR ighenergy line brake (HELB) inside the
cortainment and post-LOCAor EIELE outside containment. The wodified definition-applies to
RPP-WIF,

This modilted definition & Turther supporied by I0CER 5048 Bnvironmental qualification Of
eleciric equipment importnt fo:safety fornuclear power plants, which staes, inSection ;. =
Regudrements for (1) dynamic and seismie qualification of electi¢ equiptent tmporiant 1o afety, (2
protection of electric equipment Wiportanit 1o salefy apainst othernitinal phenainena and extermal
events, and {3 environmental qualification of electic equipnmat inmportant fo-safety located i a mild
envirnnment are not nsluded within the scope of ihis Section A mild eivironment fsan enviroriment
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Appendix C: Implemeniing Siandards

hatwanldat no fmebe signficandy mtire Severe than the snviramment that wotild aceur during
npumal plant operation, including anticipated operations] necurences”

Thedefinttion of mild environment within the sthudid states:

“An énviroiment xpécted a8 4 resuli of ommal Service conditions dnd exireaies Ebnoasal) in
servive tonditions where seismic bs the only deslgn basly event (URE) of conseduanres™

Therefote the votwab opetaiing eivironment fora SSC s considered 4 "milld environatent™ by this
definition.

The following definition is applicable for the RPEWIP:

‘The definition of design basis events shall be added-with the definition from DOERL 98008
which stafes:

“Postulated events providing bownding conditions Tor establishing the pmfx::mmnm wuiretents of
stuctires, systems, and coniponents. that-are necessary 1o: 1) ensure.he intagrity of the saféty
boundaeiss prowéeiig the worker;. 2 pldceand maintain the Fatility In avafesiae indefinitely; 6r

prevent o mitigate the event éonsequerices S that the fadiofogical vxposuns i the general public 67
theworkers would notexcead appropriate limits. The Design-Basis Events also establishithe

perfofmance requirenents o the structurss, sysiesms and componemms whose failure under
Design:Basts Event conditions cold adversely affectany of the-above funciions,”

Justification: The above listed definition was added 10 be applicable (o the REP-WI'P project.

Section 7, Simulated Test Profiles

DPelote thissecion
Justifieation: This section is specific-io Nuclear Power Generating Stations and describes profiles and
margi for LOCAMELR harsh environments. '
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Appendix C: Implementing Standurds

‘2Z201EEE-344; IEEE Recommended Practice for Seismic Qualification
of Class IE Eqguipment for Nuclear Power Generating Stations

Fevision: 1687193
Sponsoring Orpantzation’ The Institute of Bleoticaband Blecnonics Engineess; {uc.

The Tollowing tailoring of TEEE-344 18 requdred for use by the RPFPWIP project as apimplementing
standand for SPOSTIS or SCSS Scismic Class Telvctrival and instramentsyseem desian,

Pages 143 Al Sections: Clarification of Nuclear Power. Generating Station Terminofogy
Theiterm " Class “TE™ i 'the Stanidard apphivso "S- i v RPRWIE,

Justiffcation: The Seope, Sévtion 1O of IBRE-844unplies 1o equipiient thatueeds 1o Tunddon during
and-afteran S88 fora Nuclear Power Generting Saton.  Por REP-WIT the eguipment that nesds to
function dmmg and aftera designbasts earihiguake is SDEHSDSSCAS equipment which must be
yuatified 1w 861

Page 1, Section 1.2 References

Delete eference [FCFR (Code of Federal Regulations), Tile 10 Energy, Part 16X Reactor Site Crieria;
published by office of the: Fedeml Register, 1962

Justilieavion: Referéice [S] containg cidistion doseciitbria aid selsmic ériiena for Nucledr Power
Cenerating Stattons and-is not applicable to the RPP-WIP poject. Theapplicable criteria for RPP- WIP
isfound fn 24500 WITPSRI-ESH-OLO0L-02 Safely Requirements Document (GRD) Yolume 1, Safety
Criterla 20-1 forradiolagical dose and 202 forcliemical hazards, “the applicable selsmic criterials
continel in 240 WITPSRIESHOL001-0L Safety Requiremienss Docyment (SRE) Volame I, in
Section 4.1 General Design; Safety Criterion'4 b3 This Safety Criterion-defines Selsimic Ustegory (563
§, I and 41l and provides seismic 15ads and source docutimnis.

Drelete reforence {3 ANSIAREE Sid 582 19688 [BEE Samibard for Quslification of Actiatois fir Power
Eherated Vilve Assemblivs with Salety-Relasted Fonetlops for Nuclear Power Flants.

Justification: ‘Thisstandard will be replaced with IRER Sd 280 1606 The IEEE Std 30a0esmeludes
a Reguired Input Matan (RIND curve.

Pages 12 Section 2 Delinitions
Delete the definitions for Operating basis earthyuake {OBE) and safe shutdown earthquake (SSE).

Add a definition for design basls earthquake as: Earthuakes for REP-WIPand the'applicability 1o
systegis, siructures pnd- components (SSGsY48 contained In 2450 WIP-SRD-ESH 0100142, bafuy
Requirsments Docuisent SRD) Volarse 11, i Section 4.1 General Design, Safety Crivrfonr 4:1-3 This
Safety Criterjon defines Selsmiv Classes £5CY 1, Tand Hand provide selsmie toatls and soume
documents.
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Appendiv-C: Tmplementing Standards

Justification: Thedefinition of OBE and SSE are applivable o Nuclear Power Genenaiting Stations angd
the iew definlions is applicable-to-the RPP-WIP projsctas defined in the SRD. This s consistent with
e fatloring of AISC NGDas decimented in ABEN-OIZ

Pages 143 Al Sections  Clarification of OBE and SSE

The term SSE in the stiandard is treated a5 a design basis sarthquake. The requirement to apply-and
document the loads of a shaber of OBEs before an SSEis-deleted from the standard.

Justification:: The earthguake appimabla to RPP-WIP s the design bastscarthuake: The requirement
& subjett equipovent W several OBES priorta an SSE 18 not fiicluded To the requirernerits 'of the SRD for
the REP-WTPproject. This is-tonsistent with the tailonsg of AISC NebDas-documented in ABCNOI3

Prge 13 Section 2132 Repairs

T the fifth e dolete the words, ™, suchias LOGA™

Justification:  LOCA s 5t spaciic to Nuckear Pawer Genérating Stations andd not o the RPBAWIP
projegt.

Page 15, Secton: 715, Vibrational.Aging

Bt the last parsgraplichange the fst sentence W read. “The purpose of the vibrational aging is-to show
that the lower levelyof normal and-transient vibiation sssociated with plant operation-will notadversely
affect an equipment’s performance of its safety function norcause any condition to-exist that, i
undetecied, would cause fathireof yuch performance during a subsequent design basis canbquake,
Jusiification: This seitence within the standand inchuded addisional vibraipn aglng of an OBE, bt used
the terms *Tower fntensiiy sarilipiake™ miber than OBE. The rewording s needed to-clanily the meaning
of the sentenve. The requitement o subject equipment to severl OBES prior to-an SSE is not inchided in

the requirements of the SRD for the RPP-WTP pioject. ‘The earthquake applicable to RPP-WTPis the
desigr basis eatthguake, Thisds consisntwith the tafloring of- AISC NG4S documiented in
ABUNOIB

Pape 16 Section 71.61,. Hydradynamic Loads

Detete thewords, " anil the loss-of coolantaceident (LOCA)
Justiffcation:  LOCA Iya termspecitic to-Nuclear Power Generating Stations and not 'the RPP-WIP
prgiect,
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