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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

1.2

1.2.1

1.2.2

1.2.3

1.2.4

1.2.5
1.2.6
1.2.7
1.2.8

24590-G04B-F00019 Rev 4(2/12/2008)

Project Description and Location

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) is a complex of waste
treatment facilities where the Department of Energy’s (DOE) Hanford site tank waste will be
pretreated and immobilized into stable glass form via vitrification. The WTP Contractor will
design, build, and start up the WTP pretreatment and vitrification facilities for the US
Department of Energy’s (DOE) Office of River Protection (ORP). The waste treatment facilities
will pre-treat 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 anng the Columbia
River, north of the city of Richland. The WTP Facility will be constructed at the East End of the
200 East Area of the Hanford Site. Benton, Franklin, and Grant counties surround the Hanford
Site. : '

Equipment, Material, and Services Required

This specification provides the requiremeﬁts for the design, analysis, materials selection,
appurtenances selection, project management, quality control, quality assurance, inspection,
fabrication, testing and labeling of 2 ea. HLW Thermal Catalytic Oxidizers/Reducers and the
:associated Ammonia/Air Dilution Skids.

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

NOT USED

High Level Waste: 2 ea. Thermal Catalytic Oxidizer/Reducer Skids, 24590-HLW-MX-HOP-
SKID-00005 and 24590-HLW-MX-HOP-SKID-00007, 2 ea. Ammonia/Air Dilution Skids,
24590-HLW-MX-HOP-SKID-00006 and 24590-HLW-MX-HOP-SKID-00008. 2 ea. Heater
Control Panels, HOP-PNL-00004 and HOP-PNL-00008 (if vendor panel is provided).
Components are Seismic Category III as denoted on the MDS in Section 2 of the MR.

NOT USED

Provide an analysis from a Thermal Catalytic Oxidizer/Reducer expert of the design to
determine expected catalyst changeout frequency.

NOT USED
NOT USED
NOT USED

NOT USED
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1.2.9
1.2.10

1.2.11

1.2.12

1.2.13

1.2.14

1.2.15

1.2.16

1.2.17
1.2.18

1.2.19

1220
1221

1.2.22
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NOT USED
NOT USED

Provide certified material test reports, welding procedures, insulation installation procedures,
surface preparation and coating procedures, testing procedures, testing results, quality
assurance procedures, quality assurance inspection results, and all other procedures and
documentation required per this specification and its addenda and attachments.

Provide transportation, storage, and installation instructions for the Thermal Catalytic
Oxidizers/Reducers and the Ammonia/Air Dilution Skids per manufacturer’s
recommendation and this specification.

. Provide packaging and prepare the Thermal Catalytic Oxidizer/Reducers Skids, the

Ammonia/Air Dilution Skids, control panels, shim pack, gaskets, special tools (if required),
and catalyst bed for shipment to the WTP site. Packaging shall be sufficient to allow outdoor

_ storage for a period of up to 12 months at the WTP site, without BUYER action except

routine inspection. Environmental conditions for storage are found in Section 3.6 of this
specification. SELLER shall provide specific guidelines for storage beyond 12 months.

Provide special tools required for installation and maintenance.

Provide Material Safety Data Sheets (MSDSs) for the catalyst cartridges and any other
potentially hazardous chemicals or materials which will be delivered to the BUYER.

Provide a thermal analysis of the Thermal Catalytic Oxidizer/Reducer, and support frame in
accordance with the requirements of this specification and Mechanical Data Sheets (MDSs)
in Section 2 of the Material Requisition (MR). Select insulation material (i.e. calcium
silicate, refractory brick, mineral wool, etc.) to meet thermal requirements of this
specification.

Provide detailed installation procedure for insulation, complete with design drawings and
insulation map.

Provide a seismic analysis of the Thermal Catalytic Oxidizer/Reducer and ammonia
supply/dilution skids in accordance with the requirements of this specification.

Provide shop painting of carbon steel surfaces.

Provide an equipment reliability assessment for all major components and subcomponents
including expected catalyst life of the Thermal Catalytic Oxidizers/Reducers. The definition
of components and sub-components is at SELLERs discretion.

Provide junction boxes to accommodate wiring to remote-mounted SELLER control panel.
SELLER shall provide wiring schedule, diagrams, and documentation to facilitate installation
of wiring from equipment to remote control panel.

Provide ASME Sec VIII and B31.3 analysis of the Thermal Catalytic Oxidizer/Reducer and

the associated Ammonia/Air Dilution supply piping in accordance with the requirements of
this specification.
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1.3 Work by Others
Specific activities and materials excluded from the scope of this specification include:
'1.3.1  Shipping to WTP jobsite
1.3.2  Material unloading and storage at jobsite
'1.3.3  Installation labor
1.3.4  Foundation embeds
1.3.5. NOT USED
1.3.6 NOT USED
»1 3.7 Ammonja vapor supply to skid connection
13.8  Electric power supply
1.3.9  Off skid external wiring
1.3.10 External connection to BUYER’s instrumentation and controls

1.3.11 Installation of supplier provided removable / replaceable insulation for flanges, manholes,
doors, access openings, as required.

1.3.12 ABB Control System Components, software and programming for normal (PCJ) and safety
control (PPJ) systems

1.3.13. Containment Tent, portable HEPA filter exhauster
o+ 1.3.14 . Grounding cable

14 Acronyms

AISC  American Institute of Steel Construction
ANSI = American National Standards Institute
ASME  American Society of Mechanical Engineers
ASTM  American Society for Testing and Materials
AWS  American Welding Society

CGD  Commercial Grade Dedication

cM Commercial
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COA
DBE;
DRE
FAT
FF
FMEA
HEPA
HLW
ISA
LAW
MACT

MDS

MSDS
MTBF

NACE

NEMA
NFPA
NOx
P&ID
PCJ
PIP
PMI
PPE

PPJ

: 24590-HLW-3PS-MBTV-Toodz, Rev1
HLW Thermal Catalytic Oxidizers/Reducers

Certificate of Analysis |

Design Basis Event

Destruction and Removal Efficiency

Factory Acceptancé Test

Foundation® Fieldbus

Failure Mode and Effects Analysis

High Efficiency Particulate Air

High Level Waste

Instrument Service Air

Low Activity Waste

Maximum Achievable Control Technology
Mechanical Data Sheet

Material Requisition

Material Safety Data Sheet

Mean-Time Between Failure |

National Association of Corrosion Enginecré
Non-Destructive Examination

National Electrical Manufacturers Association
National Fire Protection Association

Nitrogen Oxides

* Piping and Instrumentation Diagram

Process Control System

Process Industry Practices
Positive Material Identification
Personnel Protection Equipment

Programmable Protection System

24590-G04B-F00019 Rev 4 (2/12/2008)
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PQR Procedure Qualification Record

PSA Process Service Air

QAP Quality Assurance Program

Q Quality

QL Quality Level

RPP River Protection Project

sSC Safety Class

SCO Selective Catalytic Oxidation

SCR Seleétive Catalytic Reduction

SDDR  Supplier Deviation Disposition Request
SS Safety Significant

SSCs  Systems, Structures, and Components
SVOCs Semi-Volatile Organic Compounds
TCO Thermal Catalytic Oxidizer

UL Underwriters Laboratories, Inc.
VOCs  Volatile Organic Conipounds

VSL Vitreous State Laboratory

WAC  Washington Administrative Code
WPS Welding Procedure Specification

WTP Hanford Tank Waste Treatment and Immobilization Plant

1.5 Definitions

- The equipment covered by this specification will be used in the WTP, where the following
definitions are applicable:

Quality Level (OL): The quality level identifies the quality requirements to be applied to the
equipment. The identified quality levels are Q (Quality), and CM (Commercial). Quality
requirements are specifically defined on the associated MDSs and supplier Quality
Assurance Program (QAP) requirements data sheets. '
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1.6
1.6.1

1.6.2
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Seismic Category (SC): Specific requirements for each seismic category are defined in
reference documents listed in Sections 2.3.12 and 2.3.26 of this specification.

Thermal Catalytic Oxidizer/Reducer Expert: One who has extensive knowledge regarding
the characteristics and apphcatlon of Thermal Catalytic Omdlzers/Reducers Must have a
minimum of five (5) years experience.

Safety/Quality Classifications

Refer to the MDS in Section 2 of the MR for Safety Class, Quality Level and Seismic
Category classifications related to the HLW Thermal Catalytic Oxidizers/Reducers and the
Ammonia/Air Dilution skids. :

NOT USED

2 Applicable Documents

2.1

211

2.1.2

2.2

2.2.1

222
223
224
225
226

22.7

228

~ General

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

When specific chapters, sections, parts, or paragraphs are listed following a code, industry
standard, or reference document, only those chapters, sections, parts, or paragraphs of the
document are applicable and shall be applied. For the codes and standards listed in Section 2,
the specific revision or effective date identified shall be followed. If a date or revision is not
identified, the latest issue, including addenda, at the time of quotation, shall apply.

Industry Standards

AISC M016 - 9" Edition, Manual of Steel Construction, Allowable Stress Design, as tailored
in Appendix C of 24590-WTP-SRD-ESH-01-001-02, Safety Requtrements Document Vol. I
(see Attachment 3)

NOT USED

NOT USED

NOT USED

NOT USED

ASME B31.3 — 1996, Process Piping Code, as tailored in Appendix C of 24590-WTP-SRD-
ESH-01-001-02, Safety Requirements Document Vol. II (see Attachment 2)

ASME B & PVC, Section VIII-200, Division 1: Rules for Construction of Pressure Vessels

NOT USED
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2.2.9 ASME Y14.100-2004, Engineering Drawing Practices
2.2.10 ASTM — E84-08, Surface Burning Characteristics of Building Materials

2.2.11 ASTM - A240-07, Heat-Resisting Chromium and Chromium-Nickel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels

2.2.12 AWSD1.6-1999, Structural Welding Code, Stainless Steel

2213 NOT USED | | |

2.2.14 NEMA 250-2003, Enclosures Jfor Electrical Equipﬁent (1,000 Volts Maximum)
2.2.15 NOT USED |
2.2.16 NFPA 701999, National Electrical Code

2.2.17 NFPA 497-2007, Recommended Practice for Classification of Hazardous Locations for
Electrical Installations in Chemical Process Areas

2.2.18 NOT USED

2.2.19 UL 467-2007, Standard fo}‘ Safety Grounding and Bonding Equipment

2220 UL 508-2007, Standard for Safety Eleci‘ric Industrial Céntrol Equipment

2.2.21 UL 508A-2007, Standard for Industrial Control Panels

2222 ANSIK6L.1- 1999, Safety Requiremehts for the Storage and Handling of Anhydrous
Ammonia, as tailored in Appendix C of 24590-WTP-SRD-ESH-01-001-02, Safety

Reguirements Document Vol. II (see Attachment 1)

2.2.23 1EEE 384-1992, Standard Criteria for Independence of Class 1E Equipment and Circuits, as
tailored in referenced specification 24590-WTP-3PS-EKP0-T0001

2.224 NOT USED
2225 NOTUSED
2.2.26 NOT USED
2.2.27 NOT USED
2.2.28 NOTUSED
2.2.29 NOTUSED
2230 NOT USED

2231 AWS D1.1-2000, Structural Welding Code — Steel
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29 CFR 1910, Occupational Safety aﬁd Health Standards for General Industry

2.3 Reference Documents/Drawings

23.1
232
2.3.3
2.3.4
2.3.5
2.3.6

2.3.7

2.3.8

239
2.3.10

23.11
2.3.12
2.3.13

23.14

2.3.15
2.3.16

2.3.17

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

24590-WTP-3PS-G000-T0001, General Specification for Supplier Quality Assurance
Program Requirements

24590-WTP-3PS-G000-T0002, General Specification for Positive Material Identification
(PMD)

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

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

24590-WTP-3PS-EKP0-T0001, Engineeriﬁg Specification for Electrical Requirements for
Packaged Equipment

NOT USED

24S90-WTP-3PS-NN00-T0001, Engineering Specification for Thermal Insulation for
Mechanical Systems

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

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

24590-WTP-3PS-8S00-T0002, General 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 & IV Equipment and Tanks

24590-WTP-3PS-NWPO0-T0001, Engineering Spéczﬁcation Jor General Welding and NDE

Requirements for Supplier Fabricated Piping
NOT USED

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

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

NOT USED
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23.18
2.3.19
2.3.20
2321
2.3.22
2323
2.3.24
2.3.25
2.3.26

2327

2.3.28

2.3.29

24590-HLW-3PS-MBTV-T0002, Rev 1
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NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
VSL-08R1390-1 = Small Scale Meiter Testing for Allyl Alcohol Method Verification
NOT USED
NOT USED

24590-WTP-3PS-MV00-T0002, Engineering Speczf ication for Seismic Qualification Criteria
for Pressure Vessels :

24590-WTP-LIST-CON-08-0001, Restricted Materials List WTP Safety Assurance

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

Systems and Components

24590-WTP-3PS-G000-T0015, Environmental Qualification of Mechanical Equipment

3 Design Requirements

3.1 General

3.1.1

The Thermal Catalytic Oxidizers/Reducers and the associated Ammonia/Air Dilution units
shall be designed per this specification, the applicable documents listed in Section 2 of this
specification, and the MDSs in Section 2 of the MR.

The WTP facility is designed for a minimum service life of 40 years. Structural and pressure
boundary components related to the Thermal Catalytic Oxidizer/Reducer and the associated
Ammonia/Air Dilution units shall be engineered with a design life of 40 years. Catalyst used
in the Thermal Catalytic Oxidizers/Reducers shall have a minimum design life of one year.
Other mechanical components shall have a minimum service life of five years with periodic
maintenance. Components that cannot be guaranteed for a minimum service life of five years
shall be identified in accordance with the following requirements:

e Failure rate or Mean-Time Between Failure (MTBF), whichever is available, and
the basis for the rate including specific references to any sources.

e Estimated modes of failure (example, dielectric breakdown, element overheat, etc.).
This may be delineated in a Failure Mode and Effects Analysis (FMEA). The
method used to perform the FMEA (Example, MIL-STD-1629) and the year shall be
specified. All assumptions used to perform the FMEA shall be clearly stated.
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3.14

3.15

3.1.6
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e 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 and MDSs. Where possible, the SELLER shall compare the figures for the
equipment in this specification to similar equipment sold and serviced by the SELLER. 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 (examp]e
software, Relex Isogen, Reliasoft, etc.).

Operation of the Thermal Catalytic Oxidizers/Reducers and the associated Ammonia/Air
Dilution units shall be continuous for one year. Refer to MDSs in Section 2 of the MR for
thermal cyclic conditions.

The thermal and seismic analyses to be provided per this specification must verify that the
final detailed design of the Thermal Catalytic Oxidizers/Reducers and the associated
Ammonia/Air Dilution units meet the requirements set forth in this specification and its
addenda and attachments,

The maximum pressuré drops across the Thermal Catalytic Oxidizers/Reducers shall be in
accordance with the requirements of the MDSs.

‘The following requirements shall be met:

e  Pressure boundary shall be designed in accordance with the requirements of ASME
B&PVC, Section VIIL, Div. 1 and BUYER specification 24590-WTP-3PS-MV00-
T0001, Engineering Specification for Pressure Vessel Design and Fabrication. Code
stamp is not required

¢  Non-Destructive Examination (NDE) requirements for the pressure boundary shall be
in accordance with BUYER specification 24590-WTP-3PS-MV00-T0001,
Engineering Specification for Pressure Vessel Design and Fabrication, Commercial
Grade (CM) Vessels

e  Seismic analysis shall be per BUYER specification 24590-WTP-3PS-MV00-T0002,
Engineering Specification for Seismic qualification Criteria for Pressure Vessels

o  The structure supporting the pressure boundary shall be designed per BUYER
- specification 24590-WTP-3PS-MV00-T0002, Section 7.2.2, Engineering Specification
for Seismic Qualification Criteria for Pressure Vessels

Penetrations in the pressure boundary (i.e. access doors, sample ports, etc.) shall be designed
and reinforced in accordance with the requirements of ASME B&PVC, Section VIII, Div. 1,
and BUYER specification 24590-WTP-3PS-MV00-T0001, Engineering Specification for
Pressure Vessel Design and Fabrication. In addition, access doors shall be designed for ease
of operation by one person.

If determined necessary by thermal analysis, SELLER shall design the Thermal Catalytic

Oxidizers/Reducers to be externally insulated so the external surface temperature does not
exceed 140°F. Insulation shall meet applicable requirements of BUYER specification
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3.1.9

3.1.10.

3.1.11

3.1.12

3.1.13

3.1.14

3.1.15

24590-HLW-3PS-MBTV-T0002, Rev 1
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24590-WTP-3PS-NN00-T0001 Engineering Specification for Thermal Insulation for
Mechanical Systems.

Internal bracing shall be minimized. Where internal bracing is required, bracing members of
circular cross section are preferred.

NOT USED
NOT USED

The SELLER shall select insulation and desigﬁ the Thermal Catalytic Oxidizers/Reducers
and support frame to prevent the BUYER’s concrete foundation from reaching a maximum
temperature of 150°F. :

SELLER shall design and supply necessary outlet piping for sample nozzles located
downstream of the recuperative heat exchanger required for ammonia control. SELLER shall
include pipe supports and Tied Expansion joints for both the offgas process inlet and outlet
connections. Tied Expansion joints shall be 2 ply or greater. - :

The following are the Safety Significant functions of the HLW Thermal Catalytic
Oxidizer/Reducer and the Ammonia/Air Dilution units. (Note: Only root components are
listed below. See P&ID 24590-HLW-M6-HOP-00008 / -20008 for the remaining
components):

a) Confinement of Melter Offgas: TCO housing, piping, and appurtenances shall be
designed to maintain offgas confinement during normal operation, and during and
after a seismic event. Structural failure of internals shall not breach confinement
boundary.

b) Confinement of Ammonia: The ammonia supply piping, valves, and appurtenances
shall maintain confinement of ammonia during normal operation, and during and
after a seismic event.

c¢) Heater High Temperature Interlock:  TE0514(Z), JY0520(Z), TE2514(Z),
JY2520(Z). Heater to be shut down at a given high temperature setpoint to prevent
an over temperature condition.

d) Low Dilution Air Flow Interlock:  YV0504(Z), YV2504(Z), YV0509(Z),
YV2509(Z), FT0517(Z), FI2517(Z), FT0518(Z), FT2518(Z). Ammonia supply to
be shut off at a given low dilution air flow setpoint.

-¢) NOT USED

f) Low SCR Temp Interlock: TE0336(Z), TE2336(Z). Ammonia supply to be shut off
at a given low SCR temperature setpoint.

g) NOTUSED
h) NOT USED
iy NOT USED

NOT USED
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3.2.1

3.2.2

33

24590-HLW-3PS-MBTV-T0002, Rev 1
HLW Thermal Catalytic Oxidizers/Reducers

Offgas Treatment System Description

Offgas is generated from the vitrification of radioactive waste in Joule heated ceramic melters.

NOT USED
'HLW Thermal Catalytic Oxidizer/Selective Catalytic Reduction Units:

The feed to the HLW Thermal Catalytic Oxidizer/Reducer is primarily melter offgas that has
been treated by a Submerged Bed Scrubber (SBS), Wet Electrostatic Precipitator (WESP), High
Efficiency Mist Eliminator (HEME), HEPA Filters, Activated Carbon Bed Adsorber, and Silver
Mordenite column. ‘

Basic Function

Each Thermal Catalytic Oxidizer/Reducer unit shall consist of four primary components, a
recuperative heat exchanger, electric heater, VOC selective catalytic oxidation (SCO) bed, and
NOx selective catalytic reduction (SCR) bed. The rating of each component shall be determined

by the SELLER to meet the performance requirements specified in Section 3.4 of this

331

332

333

334

specification. SELLER shall also include ammonia dilution and mixing appurtenances necessary
to meet performance requirements of this specification. :

Recuperative Heat Exchanger

The recuperative heat exchanger is primarily employed to recover heat from the SCR hot
exhaust gas for the Thermal Catalytic Oxidation/Reducer unit. The heat exchanger shall cool
down the hot SCR exhaust gas and heat the incoming offgas.

Electric Heater

The electric heater is downstream of the recuperative heat exchanger and is employed to heat
the offgas feed to the final desired oxidation and reduction temperatures. After startup, the
electric heater shall function as a trim control-to raise the offgas temperature to the required
oxidizing temperature. Required oxidizing and reduction temperatures shall be per
performance criteria specified in Section 3.4 of this specification.

Oxidation Catalyst
The SCO, containing oxidation catalyst, is downstream of the Electric Heater and will
oxidize volatile and semi-volatile organic compounds creating water and carbon dioxide.

The residence time and number of catalyst beds shall be as specified in Section 3.4 of this
. specification.

NOx Selective Catalytic Reduction Unit
The SCR, containing reduction catalysf, is downstream of the Oxidation Catalyst and shall

use ammonia injection to reduce the NOx to Nitrogen, Oxygen, and water through catalytic
reaction with ammonia. '
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Ammonia Dilution System

The'BUYER will supply ammonia gas to the HLW SCRS.. SELLER shall specify dilution air
flow rates and pressures if required for the Ammonia/Air Dilution system. SELLER shall
supply necessary equipment required to meet performance requirements.

3.4 Performance

34.1
342

343

3.4.4
345
3.4.6

3.4.7
3.4.8
3.4.9

3.4.10

3.4.11

3.4.12

3.4.13

Refer to the Thermal Catalytic Oxidizers/Reducers MDSs for design data and gas stream
properties. ‘

The organic Destruction and Removal Efficiency (DRE) performance shall be based on inlet
loadings specified in the MDSs.

The Thermal Catalytic Oxidizers/Reducers shall meet the DRE for Volatile Organic
Compounds (VOCs) and Semi-Volatile Organic Compounds (SVOCs) as required in the
MDSs as well as residence time and minimum oxidizing temperatures specified.

The NOx SCR unit shall meet the reduction efficiency at less than the specified ammonia slip |
concentration required in the MDSs.

Detection limits used to verify the Thermal Catalytic Oxidizers/Reducers guaranteed
performance shall be based on BUYER information (MDS General Note 9).

SELLER shall provide curves plotting efﬁcieﬁcy versus inlet operating temperature for the
Thermal Catalytic Oxidizer and Selective Catalytic Reducer catalysts.

SELLER shall provide ammonia slip curves for SCR performance.

NOT USED

- NOT USED

The ammonia slip exiting the HLW systems shall be specified by the SELLER to meet the
NOx reduction efficiencies specified in Section 3.4.4 of this specification.

BUYER’s residence time, specified in the MDSs, is the minimum for VOC and SVOC
destruction and therefore shall be used by SELLER if it exceeds the SELLER's calculated
required residence time.

As specified in the MDSs, concentrations of certain chemical compounds are subject to large
step increases and spikes. The SELLER’s calculation shall account for these increases and
spikes.

SELLER shall identify if additional NOx analyzers are required outside the boundaries of the

SELLER’s equipment to meet the specified NOy reduction efficiency and ammonia slip
MDS requirements. SELLER shall obtain BUYER's approval for additional NOy analyzers.
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3.5.1

352
353

354
3.6
3.6.1

3.6.2

24590-HLW-3PS-MBTV-T0002, Rev 1
HLW Thermal Catalytic Oxidizers/Reducers

Design Conditions

Refer to the Thermal Catalytic Oxidizers/Reducers and the associated Ammonia/Air Dilution
MDSs in Section 2 of the MR.

NOT USED

‘Shim plates will be placed on the BUYERS foundation embed plates-for leveling the HLW
TCO skids and the HLW TCO ammonia skids. The SELLER shall provide the shim plates
and the design detailing how the shims are welded to the BUYERS embed plates and how the
equipment is connected to the shim plates.

The embed plate design location and elevation for HLW TCO skids and ammonia skids is
shown on drawing 24590-HLW-DD-S13T-00067. The design elevation for the top of the
embed plates is 0 feet - 0 inches, in plant elevation. The existing embed elevations vary from
plate to plate. Some embed plates are on design elevation, some embed plates are 1/8 inch
low and some embeds are 1/4 inch low. To account for embed elevations and waviness of the
concrete floor the bottom elevation for the HLW TCO skids and the HLW TCO ammonia
skids shall be set at + 0 feet, +1/2 inch in plant elevation. '

The BUYERS existing embed plates for the HLW TCO skids and HL.W TCO ammonia skids
are coated carbon steel plates, stock code: EBPNS01CH, shown on drawing 24590-PTF-DD-
S13T-00201. The carbon steel embed plates are coated with one layer of inorganic zinc
primer. When attachments are welded to the existing embed plates, WTP site welding
procedures require inorganic zinc primer to be removed within 2- 4 inches of the weld area.
Only carbon steel can be welded to the carbon steel embed plates where the inorganic zinc
primer has been removed. It is acceptable to weld a carbon steel skid frame or stainless steel
skid frame to the top of the carbon shim welded to the BUYERS embed.

SELLER shall provide shims specified below for the HLW TCO skids and HLW TCO
ammonia skids. The shims are generic and can be used under any skid frame as required.

All shim material shall be carbon steel, ASTM A572, grade 50, bare steel, no coating
required. Shim thickness is nominal.

(13) 1/2 inch thick shims (this quantity includes 2 spare shims)
(24) 5/8 inch thick shims (this quantity includes 4 spare shims)
(3) 3/4 inch thick shims (this quantity includes 2 spare shims)

NOT USED

Environmental Conditions

The Thermal Catalytic Oxidizer/Reducer Skids and Ammonia/Air Dilution Skids will be
located indoors. Refer to MDSs for specific room environmental design conditions.

Thermal Catalytic Oxidizers/Reducers and components, except catalysts, and the
Ammonia/Air Dilution Skids may be stored outdoors prior to installation at ambient extreme
temperatures ranging from minus 23°F dry-bulb to 113°F dry-bulb and a relative humidity of
0 to 100%.
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3.64
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Refer to Sections 3.7, 3.9 and 3.10 of this engineering specification for enclosure,
instrumentation and electrical requirements and related environmental qualification
requirements.

Safety Significant instrumentation that is required to meet environmental qualification shall
be qualified in accordance with engineering specification 24590-WTP-3PS-JQ06-T0005,
Engineering Specification for Environmental Qualification of Control and Electrical Systems
and Components. :

3.7 Mechanical Requirements

371

3.7.1.1

3.7.12

3.7.13

~3.7.14

3.7.1.5

3.7.1.6

3.7.17

-General

Due to access restrictions for installation, the Thermal Catalytic Oxidizer/Reducer units
shall be fabricated in such a manner that will allow delivery in three to five sections
that comply with the bounding dimensions specified in MDSs. Each section of the
Thermal Catalytic Oxidizer/Reducer shall be skid mounted.

The catalyst bed shall be designed for manual removal and replacement. The catalyst
bed shall be designed to meet service life requirements outlined in Section 3.1.2 of this
specification. The weight of a catalyst module shall not exceed 50 pounds for lifting
manually. BUYER prefers side access for replacing the catalysts. If weights exceed 50
pounds, lifting beams or rigs shall be designed and supplied by the SELLER.

SELLER shall provide transitions for connection to BUYER’s piping and gas analyzer
instrumentation. All flanges required for connection to BUYER’s piping and gas
analyzers shall have raised face flanges. See Attachment 4 (HL'W Skid Interface
Connections). See also Attachments 5 and 6 (Connection for Non-Routine Sample
Extraction and Connection for Sample Extraction - Permanent Typical, respectively)
for non-routine and permanent analyzer conmection details.

SELLER shall provide TCO drain lines. Drain lines shall be welded to the housing at
low points. Penetrations by drains shall be arranged and individually sealed so that
catalysis beds cannot be bypassed. Drain lines shall be piped to skid edge and flanged.

NOT USED

SELLER shall design and supply recuperative heat exchanger outlet piping as specified
in the MDSs. Pipe fabrication and supports shall be designed in accordance with
ASME B31.3 and BUYER specification 24590-WTP-3PS-PS02-T0001 Shop
Fabrication of Piping, and be included in the SELLER’s scope of supply. SELLER
shall include pipe supports and tied expansion joints for both offgas process inlet and
outlet connections.

Mechanical components required to meet the Safety Significant functions of
containment of melter offgas shall be designed and fabricated to meet environmental
qualifications in accordance with engineering specification 24590-WTP-3PS-G000-
TO015, Engineering Specification for Environmental Qualification of Mechanical
Equipment.
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A containment tent or series of containments tents will be erected by the BUYER to
control the work area for catalyst removal and replacement after permanent installation
of the TCO units. The BUYER will supply and set up a portable HEPA filtered
exhauster for containment tent ventilation with discharge port monitoring. The TCO
unit will be ventilated using permanently installed process fans. Prior to opening the
catalyst access doors on the TCO unit, the TCO unit air will be sampled using an up
stream, 1/4 inch pre-installed sample tap. The air sample will be used to determine the
level of airborne radioactive material inside the TCO unit. After the air samples are
taken and deemed acceptable, opening the catalyst access doors will take place inside
the containment tent once stable air flow conditions are established.

The SELLER shall supply the following for each TCO unit:

"o One 3/4 inch air sample tap per TCO unit. Include one 3/4 inch ball valve.
The sample tap shall extend 12 inches inside the TCO unit. The accessible
end of the 3/4 inch ball valve shall include a cap. There shall be at least 3
inches of clearance, for tightening bolts, between the insulating jacketing
and the underside of the flange.
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Catalyst removal / installation:

The catalyst bed (s) shall be designed for manual removal and replacement
without entering the TCO unit for contact maintenance. It is acceptable for
hands and arms to break the plane of the catalyst access door to reach inside
the TCO to operate jack bolts with hand tools or use tools with extended
handles to remove /replace catalyst modules. It is acceptable to split the
movable catalyst frame to minimize the weight of the frame being moved
for catalyst module removal / replacement. Pulling the Catalyst module
forward to unsnap the tongue and groove connection is not desirable. A
jack bolt system that applies pressure to the movable frame to hold the
catalyst modules in place is desired. :

3.7.1.9 To facilitate process troubleshooting and to obtain additional data during testing and
operations, the SELLER shall supply the following for each TCO unit:

One thermowell between each of the VOC catalyst beds to be provided to
take temperature readings during non-routine evolutions. Thermowells
shall be located to minimize flow disturbance and not interfere with the
manipulation of the catalyst access doors. The location shall consider
optimum accessibility. However, it is acceptable to locate the thermowell
on the top of the TCO.

One sample port between each of the VOC catalyst beds to be used to
measure offgas concentrations during non-routine evolutions. - Sample ports
shall be located to minimize flow disturbance and not interfere with the
manipulation of the catalyst access doors. The location shall consider
optimum accessibility. However, it is acceptable to locate the sample ports
on the top of the TCO. Include ball valve, blind flange, gaskets and bolts
for each sample port. See Attachment 5 (Connection for Non-Routine
Sample Extraction) for temporary connection details.

3.7.2  Recuperative Heat Exchanger

3.7.2.1 Unless otherwise specified, the heat exchanger pressure boundary shall be designed in
' accordance with ASME B&PVC, Section VIII, Div. 1,
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3723

3.724

3.7.2.5

3726
3.7.3

3.7.3.1

3.73.2

3733

3.7.34
3.7.3.5
37356
3.7.37
3.7.3.8

3739

24590-HLW-3PS-MBTV-T0002, Rev 1
HLW Thermal Catalytic Oxidizers/Reducers

The recuperative heat exchangers in the Thermal Catalytic Oxidizer/Reducer units are
expected to have a design life of 40 years. If the design life is less than 40 years, the
SELLER shall provide provisions for cleaning, maintenance, repair or unit
replacement. The SELLER shall submit options for cleaning, maintenance, repair or
provisions for total unit replacement of the recuperative heat exchanger. Options to be
considered, but not limited to, include:

e  Body flanges that allow for total unit replacement,

‘e Clean out doors for maintenance access,

¢ Automatic wash systems/particulate collection hoppers, and

- e Bolted connection to skid support frame.

Heat exchangers shall be designed for full differential pressure, w1th one side at the
design pressure and the other side at atmospheric pressure.

NOT USED
NOT USED

NOT USED

Ammonia/Air Dilution Equipment

Design and fabrication of ammonia piping and valves shall be in accordance with
ANSIK61.1, ASME B31.3, and BUYER specification 24590-WTP- 3PS-PS02-T0001,
Shop Fabrication of Pzpmg

NOT USED

Piping and components required for the HLW Ammonia/Air Dilution shall be located
on a separate skid away from the Thermal Catalytic Oxidizer/Reducer skid. Refer to
MDS for space envelope and equipment layout requirements. SELLER shall include
necessary equipment to meet performance requirements of this specification.

NOT USED

NOT USED

NOT USED

NOT USED

NOT USED

NOT USED
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3.7.3.10 NOT USED

3.7.3.11 NOT USED

3.73.12 NOT USED

3.7.3.13 NOT USED

3.73.14 NOT USED

3.7.3.15 NOT USED

3.7.3.16 NOT USED

3.7.3.17 NOT USED

37318  NOTUSED -

3.8
3.8.1

3.8.2

3.8.3

3.8.4

3.9

3.9.1

392

393

Loading

The Thermal Catalytic Oxidizers/Reducers (24590-HLW-MX-HOP-SKID-00005/7) and the
associated Ammonia/Air Dilution assemblies shall be self-supporting, capable of carrying the
static loads of components and the stress imposed during shipment, installation, and
operation. See Section 2.3.26. :

The Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/Air Dilution skids
shall be designed in accordance with the requirements of specification 24590-WTP-3PS-
FB01-T0001, Structural Design Loads for Seismic Category III & IV Equipment and Tanks.

The SELLER shall provide a seismic analysis in accordance with Section 3.8.2 of this
specification. The SELLER shall provide the documented results of the seismic analysis in
report form to the BUYER.

The Thermal Catalytic Oxidizer/Reducer units shall be designed in accordance with the
nozzle load requirements as specified in the MDSs in Section 2 of the MR.

Electrical Requirements

Electrical components and appurtenances furnished with the Thermal Catalytic
Oxidizer/Reducer and the associated Ammonia/Air Dilution units shall conform to the
requirements of specification 24590WTP-3PS-EKPO-T0001, Electrical Requirements for
Packaged Equipment. Electrical components shall also meet applicable sections of NFPA
70, and requirements outlined in NFPA 497.

Electric heaters shall be of the element type and mounted on removable flanged plates for
ease of maintenance. BUYER will supply a 480V 3-wire wye grounded power circuit. If
SELLER’s supplied heaters are rated for a lower voltage, SELLER shall supply the necessary
components to step the electricity down to the necessary voltage.

Electrical enclosures shall be NEMA 4X rated.
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The Thermal Catalytic Oxidizer/Reducer control panel components shall be UL 508 listed
and certified. Control panels as a whole shall be UL 508A labeled.

Safety Significant electrical systems/components are required to meet environmental
qualification and shall be qualified in accordance with engineering specification 24590-WTP-

3PS-JQ06-T0005, Engineering Specification for Environmental Qualification of Control and
Electrical Systems and Components.

NOT USED

SELLER shall provide a grounding lug or boss, in accordance with UL 467, on the
equipment housing or frame to facilitate attachment of grounding cable by the BUYER.

SELLER shall provide total electric load for each Thermal Catalytic Oxidizer/Reducer.

3.10. Instrumentation and Control Requirements

3.10.1

3.10.2

3.10.3

3.104

3.10.5

3.10.6
3.10.7

3.10.8

Instrumentation and controls furnished with the Thermal Catalytic Oxidizer/Reducer and the
associated Ammonia/Air Dilution units shall meet the requirements of engineering
specification 24590-WTP-3PS-JQO7-T0001,Rev. 2, Instrumentation for Package Systems.
BUYER shall provide the appropriate ABB control system components (i.e. /O modules,
power supplies) to the SELLER for fabrication into the SELLER’s heater control panel as
described in Section 3.4.2.1.1 of 24590-WTP-3PS-JQ07-T0001, Rev. 2. 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 the heater control panel to utilize the ABB control system equipment
and provide a panel arrangement drawing with Bill of Material identifying all parts to be
provided by the BUYER. SELLER shall provide an I/O list on the panel arrangement
drawing for all instruments. Reference BUYER’s P&IDs in Section 2 of the MR for
additional information regarding instrument locations and types.

SELLER shall provide control narrative, logic drawings, termination drawings, and related
items as specified in 24590-WTP-3PS-JQ07-T0001, Instrumentation for Package Systems for
normal (PCJ) and safety control system (PPJ) operation. BUYER shall provide programming
for normal operation (PCJ) via software included with BUYER supplied ABB components,
and for safety operation via BUYER’s safety control system (PPJ), 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.

NOT USED

In-line instruments shall be wired or tubed to the skid edge. Tubing shall terminate with a
bulkhead connection. Wiring shall terminate in a junction box.

NOT USED
NOT USED

NOT USED
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3.10.9 NOT USED
3.10.10 NOT USED
3.10.11 NOT USED
3.10.12 NOT USED
3.10.13 NOT USED
3.10.14 Safety Significant instrumentation is required to meet environmental qualification and shall
be qualified in accordance with engineering specification 24590-WTP-3PS-JQ06-T0005,
Engineering Specification for Environmental Qualification of Control and Electrical Systems
and Components.
3.11 Lifting Requirements
- 3.11.1 Lifting lugs shall be installed on the Thermal Catalytic Oxidizers/Reducersand
Ammonia/Air Dilution skid packages for balanced lifting and handling. SELLER shall
identify the weight and center of gravity of each package. All lifting points shall be designed
in accordance with the requirements of BUYER specification 24590-WTP-3PS-G000-T0003,
General Specification for Packaging, Handling, and Storage Requirements.

3.11.2  Lifting eyes or lugs shall be certified to be suitable for the safe, balanced lifiing and handling
of the equipment without distortion or damage to the components.

3.11.3  All lifting attachments shall have either a safety factor of three (3), based on material ultimate
strength, or five (5), based on the material yield strength, whichever is more conservative.
The lifting points and center of gravity shall have .a label clearly identifying its safe working
load. '

3.11.4 Lifting lugs must accept standard commercial lifting equipment. Chain blocks or braiding
shall not be permitted.

3.11.5 The lifting lugs for the packages must be accessible from the top, without removal of
components or covers,

3.11.6 NOT USED
3.11.7 SELLER to provide calculations for the lift lug design.
3.12 Thermal Analysis Requirements
3.12.1 Method of thermal analysis shall be proposed by the SELLER.

3.12.2  Refer to MDS for thermal analysis technical information and heat loss requirements (i.e.
thermal conductivity values, room temperatures, etc.).

3.12.3  The thermal analysis shall include the effects of stresses resulting from potential variations in |
temperatures due to startup, normal operation, shutdowns, and thermal cycling of the
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Thermal Catalytic Oxidizer/Reducer. Analysis shall show that the Thermal Catalytic
Oxidizers/Reducers are adequate for the design life specified in Section 3.1.2 of this
specification. Analysis shall also establish design temperature of the TCOs.

3.12.4  The thermal analysis shall include thermal expansion of the Thermal Catalytic
Oxidizers/Reducers and resulting nozzle loadings in X, Y, and Z planes with deflections at
normal operating conditions and design conditions.

3.12.5 NOT USED

3.12.6 The thermal analysis shall determine the thickness and extent of insulation required on the
sides, ends, top and bottom of the Thermal Catalytic Oxidizers/Reducers to ensure that the
insulation jacket temperature and all exterior uninsulated portions with potential for
personnel exposure, do not exceed 140 °F at maximum design temperature.

3.12.7 The thermal analysis shall determine the thickness and extent of insulation required on the
bottom of the Thermal Catalytic Oxidizers/Reducers so that the temperature of the concrete
does not exceed 150 °F.

3.12.8 The SELLER shall provide the documented results of the thermal analysis in report form to
the BUYER. The thermal analysis report shall provide a complete thermal analysis of the
Thermal Catalytic Oxidizers/Reducers and shall include 3-D graphical results of models and
all calculations performed, as applicable to the analysis:approach chosen.

3.12.9 All assumptions shall be plainly 1dent1ﬁed and data presented (including their uncertamty)
with precise logic.

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

" 313 Thermal Catalytic Oxidizer/Reducer Design Analysis Requirements

3.13.1 The SELLER shall conduct and submit Thermal Catalytic Oxidizer/Reducer design analyses
for the HLW units. The design analysis of the Thermal Catalytic Oxidizers/Reducers shall be
conducted by a Thermal Catalytic Oxidizer/Reducer expert to determine the expected catalyst
changeout frequency for the final Thermal Catalytic Oxidizer/Reducer design. SELLER
shall provide personnel qualifications to the BUYER for review.

3.13.2 Analysis shall be conducted considering operation of the Thermal Catalytic
Oxidizers/Reducers at design conditions outlined in this specification and MDSs.

3.13.3  Analysis shall determine expected catalyst changeout frequency based on the gas
composition and load information specified in the MDSs in Section 2 of the MR.

3.13.4 The design analysis for expected catalyst changeout shall assume that the offgas flow through
the Therma] Catalytic Oxidizers/Reducers may vary as much as £10% from the design
flowrate specified in the MDSs in Section 2 of the MR.
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The SELLER shall provide the documented results of the Thermal Catalytic
Oxidizer/Reducer analysis with any graphical results, as applicable, in report form to the
BUYER prior to fabrication.

3.14 - Accessibility and Maintenance

3.14.1

3.14.2

3.14.3

3.14.4

3.145

3.14.6
3.14.7

3.14.8

BUYER’s layout allows for necessary access and space requirements to facilitate
maintenance during normal plant operation or scheduled shutdown.

Supplier’s recommended accessibility and maintenance requirements for each piece of
equipment shall be included in the SELLER’s design and shown on layout drawings. Side
access for replacement of the catalyst and related gaskets is required.

NOT USED

SELLER shall provide instructions and frequency of maintenance including lubrication,
rotation, heating, and any other type of preventative maintenance that will preserve the
equipment until the time it is put into operation, including:

e Up to 12 months outdoor storage prior to installation
s Outdoor preservétion maintenance and inspection schedule
¢  Indoor (installed) but not operating presérvatioh maintenance and inspection schedule
»  Operating preservation maintenance and inspection schedule

Frequency of inspection and maintenance intervals during operation shall be in accordance
with equipment SELLER’s recommendations.

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

Maintenance platforms and ladders, if applicable per 3.14.6, shall be designed to meet the
requirements set forth in 29 CFR 1910, Occupational Safety and Health Standards for
General Industry and AISC 9th Edition.

The maintenance platforms, if applicable per 3.14.6, shall be attached without welding after
the equipment is installed in the HLW facility.

4 Materials

4.1 General

4.1.1

SELLER shall comply with specification 24590-WTP-3PS-G000-T0002, Positive Material
Identification (PMI).
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4.2

4.2.1

422

423

424

4.2.5

4.2.6

4.3

43.1

432

433

43.4

24590-HLW-3PS-MBTV-T0002, Rev 1
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Construction

Materials of construction shall have properties suitable for the service conditions defined in
the MDSs. ‘ '

The ASME and/or ASTM material numbers and grades shall be identified and a
“Manufacturer’s Material Certificate of Compliance” shall be provided for the housing,
ducts, weld filler metal, and support framing integral to the Thermal Catalytic
Oxidizer/Reducer and the associated Ammonia/Air Dilution assemblies. Material
designations shall be indicated on the fabrication drawings and in the material lists.

Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/Air Dilution skids shall be
fabricated from structural steel shapes and plates properly reinforced to be self-supporting,
capable of carrying the static loads of components and the stresses imposed during shipment,
installation, and operation. '

Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/Air Dilution housings and
outlet piping shall be fabricated from materials specified in the MDSs in Section 2 of the
MR.

NOT USED

Where the BUYER has not specified material types, the SELLER shall select materials
giving consideration to the design life of the equipment, compatibility with adjacent
materials, compatibility with the process materials and conditions, environmental conditions,
and coating requirements.

Prohibited Materials

As applicable, mercury, zinc, cadmium, or other low melting point materials and halogens
shall not be used in direct contact with stainless steel. This prohibition also applies to use of
tools, fixtures, paints, coatings and sealing compounds, and any other equipment or materials
used by the SELLER in handling, assembly and storage of stainless steel parts or
components. '

Asbestos shall not be used in any component of the Thermal Catalytic Oxidizers/Reducers,
the associated Ammonia/Air Dilution units, and appurtenances.

The prohibited materials list excludes materials that might be used for bearings, brazed joints,
or instruments.

The equipment provided to the BUYER shall not contain any of the materials listed in 24590-

WTP-LIST-CON-08-0001, Restricted Materials List WIP Safety Assurance unless BUYER
(Safety Assurance) approval is obtained.
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44.1

442

443
4.4.4

4.4.5

4.4.6
4.4.7
4.4.8
4.4.9
44.10
44.11
44.12
4.4.13

4.4.14
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4.4 Insulation -

The SELLER shall provide detailed insulation installation procedures complete with
drawings showing methods and details for applying and securing insulation. Installation
procedures and drawings shall include details related to applying and securing metal
jacketing (if externally insulated), to the Thermal Catalytic Oxidizers/Reducers. The
insulation procedures shall be in accordance with BUYER specification 24590-WTP-3PS-
'NNO00-T0001 Thermal Insulation for Mechanical Systems, and this specification. The
insulation installation procedures shall be reviewed by the BUYER prior to commencement
of work to install insulation on the Thermal Catalytic Oxidizers/Reducers.

SELLER shall provide shop fabricated and installed insulation to the maximum extent
possible, in an effort to minimize field insulation.

NOT USED
NOT USED

Provide for removable/replaceable insulation on flanges, manholes, doors, and access
openings.

DELETED
DELETED
DELETED
DELETED |
NOT USED
NOT USED
NOT USED
NOT USED

DELETED

5 Fabrication

5.1 General

5.1.1

Fabrication of the thermal catalytic oxidizer/reducer units shall be in accordance with the
requirements of 24590-WTP-3PS-MV00-T0001, Engineering Specification for Pressure
Vessel Design and Fabrication.
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5.1.2

5.1.4
3.1.5

52.1
522
523
5.2.4

5.2.5

526

527
52.8
52.9
52.10
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Fabrication of piping shall meet the requirements of BUYER specifications 24590-WTP-
3PS-PS02-T0001 Shop Fabrication of Piping, 24590-WTP-3PS-NWP0-T0001 General
Welding and NDE Requirements for Supplier Fabricated Piping, and ASME B31.3.
NOT USED |

NOT USED

Al stainless steel metal working, grinding, cutting, machining and welding shali use tools

and consumables dedicated and segregated from all others to prevent cross contamination. A
dedicated work area for tools, equipment storage, parts storage and raw materials must be
established to control contamination. Welding consumables for stainless steel welding must
be segregated from other consumables. :

52 Welding

Design and fabrication of the TCO pressure boundary shall be in accordance with

- specification 24590-WTP-3PS-MV00-T0001, Pressure Vessel Design and Fabrication

Welding of the TCO pressure boundary shall be in accordance with specification 24590-
WTP-3PS-MVB2-T0001, Welding of Pressure Vessels, Heat Exchangers and Boilers.

Fabrication of TCO piping shall be in accordance with 24590-WTP-3PS-PS02-T0001, Shop
Fabrication of Piping.

Welding and NDE of TCO piping shall be in accordance with specification 24590-WTP-3PS-

"NWPO0-T0001, General Welding and NDE Requirements For Supplier Fabricated Piping.

Procedures for welding, control and storage of filler material, nondestructive examination
(NDE) and postweld heat treatment (PWHT) are not required for commodities obtained from
a sub-supplier which are not part of the external pressure boundary. Commodities which are
not part of the external pressure boundary including the following, but are not limited to the:
recuperative heat exchanger, electric heater, catalyst modules. Although procedures for
welding of the recuperative heat exchanger are not required to meet basic requirements as
stated above, weld procedures for the recuperative heat exchanger shall be submitted to the
buyer for review. WTP has decided to go above the basic requirements by reviewing the
recuperative weld procedures.

NOT USED
NOT USED
NOT USED
NOT USED

Welding of carbon structural steel shall be in accordance with AWS D1.1 and specification
24590-WTP-3PS-SS00-T0001, Welding of Carbon Structural Steel.
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5.2.11 Welding of structural stainless steel shall be in accordance with AWS D1.6 and BUYER
specification 24590-WTP-3PS-SS00-T0002, Welding of Structural Stainless Steel and
Welding of Structural Carbon Steel to Structural Stainless Steel.
-5.2.12 NOT USED
5.2.13 NOT USED
5.3  Painting

5.3.1 Shop painting shall be in accordance with 24590-WTP-3PS-AFPS-T0001, Shop Applied
Special Protective Coating for Steel Items and Equipment.

5.3.2 NOTUSED
5.4 Assembly
54.1 NOTUSED
542 NOTUSED
543 NOTUSED

5.4.4  The Thermal Catalytic Oxidizers/Reducers and the associated Ammonia/Air Dilution units
shall have edges that are both smooth and not sharp to the touch.

54,5 NOTUSED

54.6 NOT USED

6 Tests and Inspections
6.1 General

6.1.1  The SELLER shall provide all instruments, cables, and facilities necessary to perform any
shop tests, the Factory Acceptance Tests (FAT) and NDE.

6.1.2  SELLER shall provide the necessary hardware, fan, pre heater, power, controls, temporary
insulation, piping, and ductwork for the HLW TCOs and test equipment to set up and operate
the HLW TCOs at the design conditions specified in the HLW MDS at the supplier’s shop.
The HLW TCOs shall operate at a negative pressure so the test shall include a temporary
fan(s) setup which meets the HLW MDS design conditions and a temporary pre-heater to
simulate the hot gas from the melters (as specified in the MDS).

6.1.3 = SELLER shall provide the necessary hardware, power, controls and test equipment to set up

and operate the Instrument Service Air (ISA) supply on the Ammonia/Air Dilution Skid at
the conditions prescribed in the MDS.
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6.1.4  Any non-conforming work shall be redone by the SELLER at SELLER’s cost.

6.2 Personnel Qualifications

6.2.1  NDE personnel performing NDE shall work in accordance with the following BUYER
specifications:

24590-WTP—3PS-MV00-T0001, Pressure Vessel Design and Fabrication,

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

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

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

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

24590-WTP-3PS-PS02-T0001, Engmeermg Specification for Shop Fabrzcatzon of
Piping.

6.3 Non-Destructive Examinations

6.3.1  NDE shall be in accordance with the following BUYER speciﬁcationé:

6.3.2
6.3.3

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

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

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

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

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

24590-WTP-3PS-PS02-T0001, Engineering Specifi cation Jfor Shop Fabrzcatton of
Piping.

NDE procedures shall be submitted to BUYER for review prior to use.

Submittal of exposedv radiographs is required. Original set of exposed radiographic film must

be sent, along with technique and reader sheets. Film must be packaged in such a manner as

to preclude moisture and handling damage.
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6.4

6.4.1

642

6.4.3

6.4.4

6.4.5

6.4.6
6.4.7

- 6.4.8
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Shop Tests

SELLER shall perform the FAT that demonstrates the function of the equipment. These tests
shall be conducted in accordance with Section 6 of 24590-WTP-3PS-JQ07-T0001 Rev. 2,
Section 6 of 24590-WTP-3PS-EKP0-T0001, Rev. 3, and additional requirements identified
within this specification.

. BUYER’s Supplier Quality (SQ) representative shall witness the FAT, and BUYER’s

Engineering shall be present for the Functional Testing portion of the FAT.

Prior to notification by SELLER that a unit is ready for the BUYER to witness the Functional
Test portion of the FAT, SELLER shall perform all other FAT mechanical and electrical
inspections to ensure completed equipment is functioning and ready for the Functional Test. -
Any deficiencies shall be corrected prior to the Functional Test.

. SELLER shall have unit up and ready for Functional Testing prior to the BUYER’s team

arriving on the day the Functional Test is o commence.

SELLER shall submit FAT inspection plan and Functional Test procedure for BUYER
review prior to use by the SELLER. SELLER shall provide a signed copy of completed FAT
inspection report (information only) to BUYER at time of notification that SELLER is ready
for the Functional Test.

SELLER shall submit a report of FAT results.

Functional Test procedures shall be prepared by the SELLER in accordance with 24590-
WTP-3PS-JQ07-T0001, Rev. 2, Section 11.3.2. As stated in 24590-WTP-3PS-JQ07-T0001,
Rev. 2, the scope of functional testing shall be agreed to between the BUYER and SELLER
via review of the proposed test procedure.

The following is a list of preliminary BUYER expectations for the HLW TCO Functional
Test. This list is subject to change by the BUYER during review of proposed test procedure.
Changes to these expectations, agreed to during review of the proposed test procedure, do not
need to be reflected in a revision to this specification.

a. Test setup shall simulate the melter operating conditions per the mechanical data sheet.

1. Pressure testing shall be performed in accordance with required testing specified
in ASME B31.3-1996 or ASME BPV Code Section VIII Division I as applicable.
In addition to these codes required pressure tests, additional testing shall be
performed to further demonstrate the pressure boundaryjintegrity of equipment
which will be subject to internal pressure above atmospheric during normal
equipment operation. Record on FAT datasheet.

ii. Sensitive Leak Testing shall be performed on piping in accordance with ASME
B31.3-1996 Section 345.8. Record on FAT datasheet.
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1ii.

vii.

viii.

iv.

24590-HLW-3PS-MBTV-T0002, Rev 1
HLW Thermal Catalytic Oxidizers/Reducers

Bubble Testing shall be performed on equipment designed and fabricated in
accordance with ASME BPV Code Section VIII, Division I in accordance with
ASME BPV Code Section V, Article 10. Record on FAT datasheet.

Obtain unit pressure drop measurements at ambient conditions and at heatup
intervals specified by the BUYER. Record on FAT datasheet.

Obtain catalyst bed seal measurements at ambient conditions and'at heatup
interval specified by the BUYER. Record on FAT datasheet.

Preheat the incoming air, prior to HOP-HTR-00001 and HOP-HTR-00007, to
simulate the hot offgas from the melter.

Prdvide power and temporary controls for heater HOP-HTR-00001 and HOP-
HTR-00007.

Run the HLW TCO for 24 hours under this setup, prior to test objective testing.

b. Test objectives:

i
1.

1ii,

iv.

vii.

vii.

Verify the TCO heater, HOP-HTR-00001 and HOP-HTR-00007 provides the
required heat to maintain temperature within the operating range as specified on
the MDS. '

Verify the melter maximum flowrate of approximately 3092 ACFM can be
achieved. The flowrate provided here is for information only and subject to
change. Refer to the MDS for the actual flowrate.

Verify the actual differential pressure drop is less than the allowable differential
pressure drop of 12 inch water gauge. The pressure drop provided here is for
information and subject to change. Refer to the MDS for the actual pressure
drop. Record on FAT datasheet.

Verity the TCO outlet temperature at TE 0336 or TE 2336 is less than 426 °F.
The temperature provided here is for information and subject to change. Refer to
the MDS for the actual temperature. Record on FAT datasheet.

NOT USED

Verify no leaks at the access doors under operating conditions. Ultrasonic leak
detectors like AccuTrak VPE-1000, SON-TECTOR 123 or equal are acceptable
for leak testing around the access door gaskets.

Verify unit pressure drop is within acceptable linlité as stated in BUYER-
approved FAT. Record on FAT datasheet.

Verify the floor temperature under the TCO is less than 150°F. Record on FAT
datasheet.

¢. After the TCO unit has cooled, verify unit pressure drop is within acceptable limits as
stated in BUYER-approved FAT. Record on FAT datasheet.

24590-G04B-F00019 Rev 4 (2/12/2008)
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d. After the TCO unit has cooled, verify no deformation or degradation to the housing and
internal components. Document findings on FAT datasheet.

e. After the TCO unit has cooled, obtain catalyst bed seal measurements and compare to
measurements taken in Section 6.4.8.a.ii. Record on FAT datasheet.

f.  After the TCO unit has cooled, demonstrate the catalyst can be removed and replaced
- with out a person breaking the plane of the access doors. It is acceptable if arms break
the access door plane during catalyst removal or installation.

1. Supplier to submit a catalyst installation and removal procedure.

6.4.9  The following is a list of expectations for the Ammonia Skid Functional Test. This list is
subjéct to change by the BUYER during review of proposed test procedure. Changes to these
expectations, agreed to during review of the proposed test procedure, do not need to be
reflected in a revision to this specification.

a. Testsetup:

1. -Pressure testing shall be performed in accordance with required testing specified
in ASME B31.3-1996 or ASME BPV Code Section VIII Division I as applicable.
In addition to these codes required pressure tests, additional testing shall be
performed to further demonstrate the pressure boundary integrity of equipment
which will be subject to internal pressure above atmospheric during normal
equipment operation.- Record on FAT datasheet.

ii. Sensitive Leak Testing shall be performed on piping in accordance with ASME
B31.3-1996 Section 345.8. Record on FAT datasheet.

ill. It is acceptable to use temporary air and controls to open and close valves on the
Ammonia/Air Dilution Skid.

b. The SELLER shall provide the following air source:
i. NOT USED

ii. Dry, oil and dust-free Instrument Service Air (ISA) at 90-150 psig and with a
dew point value of -40°F at 100 psig based on ISA 7.0.01.

c. Test objectives:
i Satisfactofy results for 6.4.9.a criterion stated above.

i, Actuated valves are full-cycled a minimum of 3 times and flow instrument loops
respond per the design.

6.4.10 NOT USED
6.4.11 NOT USED

6.4.12 NOT USED
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6.4.13

6.4.14

6.4.15
6.4.16

6.4.17

6.4.18
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SELLER provided lifting equipment such as, but not limited to, spreader beams, strong
backs, and yokes, shall be tested in accordance with Section 9.4 of 24590-WTP-3PS-G000-
TO0003.

All overhead lifting points shall be proof tested. Test and examination
certificates/documentation shall be provided to the BUYER for review. Lifts shall be
conducted in accordance with a BUYER reviewed handling procedure.

Deleted

After the proof tests, the lifting points shall be inspected:

The welds on fabricated lifting lugs shall be dye penetrant tested. Acceptance criteria shall
be from the prevailing weld design code or standard.

Lift points shall be inspected for visual permanent plastic deformation of the material that
may invalidate the design analyses for the lift point.

6.5 Site Tests

6.5.1

The BUYER startup personnel shall perform acceptance tests after initial mstallation to
confirm the Thermal Catalytic Oxidizers/Reducers and the associated Ammonia/Air Dilution
units meet the performance requirements specified in Section 3.4 of this specification.

7 Preparation for Shipment

71 General

’

The Thermal Catalytic Oxidizers/Reducers, catalysts, assemblies and the associated
Ammonia/Air Dilution units shall be packaged, handled, and stored in accordance with BUYER
specification 24590-WTP-3PS-G000-T0003, Engineering Specification for Packaging,
Handling, and Storage Requirements.

7.2 Tagging

7.2.1

7.2.2

7.2.3

A stainless stéel nameplate shall be attached in a visible location to each Thermal Catalytic
Oxidizer/Reducer and Ammonia/Air Dilution unit showing the manufacturer’s name, shop
location, date of manufacture, serial number, equipment rating, equipment tag numbers,
weight of assembly and purchase order number. Instruments shall be tagged per 24590-
WTP-3PS-JQ07-T0001, Rev. 2, Section 8.

Electrical/Control panels shall be tagged with component identification numbers per 24590-
WTP-3PS-JQO07-T0001, Rev. 2, Section 3.6.8.

Mechanical subcomponents (valves, strainers, expansion/flex joints, filters, mixing chambers,-
etc) shall have component identification number engraved on a.1/16” minimum thick

stainless steel tag with %4” minimum character height, securely attached w1th 1/ 16" minimum. .
diameter aircraft cable and ferrules.
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7.3
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Component identification numbers shall be as shown on BUYER’s P&IDs or MDSs attached
to the MR, or will be provided via BUYER mark up of SELLER submitted drawings.

Documentation

SELLER shall ensure that appropriate documentation is prepared and signed by the appropriate
person(s), if required. The shipping documentation shall accurately reflect specific traceability
to the items being shipped. Drawings (wiring diagrams), showing external terminations for
BUYER use to connect to SELLER provided mstrumentatlon, shall be marked with the

' BUYER’s instrument tag numbers.

8 Quality Assurance

8.1
8.1.1

8.1.2

813
814

8.2

382.1

8.2.2

8.2.3

8.2.4

General Requirements

The SELLER’s QAP Requirements are included in BUYER specification
24590-WTP-3PS-G000-T0001, General Specification for Supplier Quality Assurance
Program Requirements.

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.

SELLER’s QAP, as a minimum, shall contain the requirements detailed on the CM Datasheet
of Quality Assurance Program Requlrements attached to Secnon 2 of the MR,

For items designated quality 1cvel commercial (CM), no additional QA program requirements
are mandated by BUYER beyond SELLER’s commercial QA program.

Quality (CM) Reguirements

SELLER shall have in place a QAP meeting the reqm'rements of BUYER specification
24590-WTP-3PS-G000-T0001, General Specification for Supplier Quality Assurance
Program Requirements.

NOT USED

The successful bidder must pass a pre-award survey by the BUYER. SELLER shall
demonstrate that its quality program is in compliance with the 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 Audits and Surveillance at mutually
agreed times. :

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 Quality Assurance elements cross referenced with the
documents/procedures.
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82,5 NOTUSED
. 82.6 NOTUSED
8.2.7 NOT USED

83 Supplier Deviation

Each SELLER 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 for BUYER’s acceptance based on appropriate analysis. Submittals
of request for deviations from lower-tier suppliers shall be through the prime supplier to WTP.
SELLER-proposed deviations from procurement documents shall be initiated by use of Supplier
Deviation Disposition Request (SDDR) form in Section 2 of the MR.

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 7.2 of this specification.

10 Documentation and Submittals

10.1 General

SELLER shall submit to BUYER Engineering and Quality Verification documents in the forms
and quantities shown in Form G-321-E, Engineering Document Requirement, and Form G-321-V,
Quality Verification Document Requirements, attached to the MR.

10.2  Submittals
The SELLER shall submit the following:
10.2.1 Drawings

Drawings shall be in accordance with ASME Y14.100 and show the following information:

10.2.1.1  The outline dimensions of each Thermal Catalytic Oxidizer/Reducer and Ammonia/Air
Dilution units, including outline and detail drawings for each component. These
drawings shall reflect the “as-shipped” configuration of the equipment and
instrumentation.

10.2.1.2  Details of construction.

10.2.1.3  Mounting dimensions and information required for the design of sﬁpports and
foundations.

10.2.1.4  Operating weight and center of gravity of each Thermal Catalytic Oxidizer/Reducer
- and Ammonia/Air Dilution unit. ' ‘
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10.2.1.5
10.2.1.6
10.2.1.7
10.2.1.8
10.2.1.9

10.2.1.10

10.2.1.11

10.2.1.12

10.2.1.13.
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The space required for the removal of components.

The location of access doors.

Thermal insulation and interface points with BUYER’s foundation.
NOT USED

NOT USED

Wiring and schematic diagrams. Diagrams shall include wire gauges and fuse sizes
applicable to the supplied units only.

The ASTM or equivalent designatibn for materials.

Nozzle locations for connections to BUYER’s process and utility piping including
electrical and instrumentation connections.

Piping and instrumentation diagrams (P&IDs).

102.2 Proé_edures .

Procedures shall include but are not limited to:

10.2.2.1
10.2.2.2
10223 -
102.24
10.2.2.5

10.2.2.6

SELLER’s shipping preparétion and storage procedures.

Startup, operation, shutdown and idle procedures/manual.
Catalyst changeout procedures.

Performance fest procedures and acceptance criteria for shop tests.
Insulation installation procedures.

Surface preparation and coating procedures for components specifically fabricated for
the TCOs/SCRs.

10.2.3 Inspection and Test Reports

10.2.3.1
10.2.3.2
10.2.3.3
10.2.3.4
10.2.3.5
10.2.3.6

10.2.3.7

NOT USED

NOT USED

Performance test reports for shop tests.
NOT USED

Reliability assessment.

NOT USED

NOT USED
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10.2.4 Calculations

10.2.4.1  Seismic and Thermal analyses/calculations shall be submitted for BUYER’s review and
permission to proceed. Analyses shall include nozzle loadings and deflections for
normal operation and design conditions.
10242 NOT USED
10.24.3 NOT USED
10.2.5 Manuals

Manuals and instructions shall include:

10.2.5.1

10252

10.25.3

10.2.5.4

Erection and installation manuals which provide complete, detailed procedures for
installing and placing equipment in initial operation. The manuals shall include all
erection and installation drawings. Refer to BUYER specification 24590-WTP-3PS-
G000-T0003 General Specification for Packaging, Handlmg and Storage Requirement,

" for additional requlrements

Operation, accessibility and maintenance manuals which provide complete, detailed

descriptions of components and appurtenances with data sheets showing design,

construction and performance data for equipment.. Manuals shall include drawings

required for operation, maintenance and repair, maintenance requirements, instructions

and operational troubleshooting gnides. - : -

Instruction manuals shall cover items purchased, including materials that the SELLER
has obtained from a subcontractor. The SELLER shall obtain such manuals and Iists,
and submit them to the BUYER.

The SELLER shall provide instructions regarding transportation, site storage and
preparation, and protection of equipment after installation and prior to operation. Refer
to BUYER specification 24590-WTP-3PS-G000-T0003:General Specification for
Packaging, Handling and Storage Requirement, for additional requirements.

10.2.6 Certificates of Conformance and Acceptance

10.2.6.1

10.2.6.2

10.2.6.3

24590-G04B-F00019 Rev 4 (2/12/2008)

SELLER shall provide Certificates of Conformance demonstrating compliance with all
applicable standards, specifications, and drawings.

SELLER shall certify lifting eyes or lugs and/or spreader bars are sultable for the safe,
balanced lifting, and handling of the equipment.

Attachment 7 provides the Certificate of Analysis (COA) for BASF Catalysts, LLC
(VOCat 300S) used in Catholic University’s Vitreous State Laboratory (VSL) testing.
Prior to release for shipment SELLER shall provide the COA demonstrating the
performance of the oxidation catalyst is equal to or better than the oxidation catalyst
used in the reference VSL testing (Ref. MDS General Note 9) for BUYER’s
accepfance.
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10.2.7 Schedules

Lists and schedules shall include:

10.2.7.1
10.2.7.2

10.2.7.3

Schedule of engineering and fabrication.
Parts list, and cost for parts and items subject to deterioration and réplacement.

List of recommended spare parts. The spare parts list shall include names of the
original equipment manufacturer with appropriate part nuinbers.

10.2.8 Materials Certificates/Statistics

10.2.8.1  Material Certificate of Compliance shall be submitted for components of each Thermal
Catalytic Oxidizer/Reducer unit and each Ammonia/Air Dilution unit. Certificate shall
include certified material test reports of chemical and physical properties for all stress
components. :

‘ 102.82  Manufacturer’s Material Certificate of Compliance with ASME and/or ASTM material
5 numbers and grades shall be provided for the housing, ducts, weld filler metal, and
support framing integral to each Thermal Catalytic Oxidizer/Reducer and each
Ammonia/Air Dilution assembly.
10.2.83  Material Safety Data Sheets (MSDSs).
10.2.9 Data
Data shall include:

102.9.1 BUYER’s Mechanical Data Sheets, completely filled out by the SELLER, showing all
information required to determine that the units are of the design and materials
specified herein.

10.2.9.2  All data compiled during FAT testing.

10.2.9.3 NOT USED

10.2.10 NOT USED

11 References

Design changes incorporated by reference:
24590-WTP-SDDR-MS-10-00004
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340ANSI K611, American National Standard Safety Requirements for the
Storage and Handling of Anhydrous Ammonia

Revision:. 1920 )
Sponsoring Organization: Compressed Gas Association, Inc.
WIP Specifi¢ Tailoring

" 'The following tailoring of ANSI K61.11s required foruse by the WTF projectas an implementing
standard for the safety related systems-desigm:

Page O Sectioii 51 Equipment.and systems

Revise Section 51 as .fol]owé:

Not Applicable

Justification: Section allows the continued use‘or reinstal{ation of containers and systems designed and
installed under esrlier versions of codes and ANSI standards.. WI'Pdoes not plan onusitig previbusly

installed or design equipment. Therefore, Section 51 of this standard will notbe implemented for this
project.

Page 19 Section 63 Pressuire relief devices

Révise Section &3 245 follows:

Not Applicable

Justification: Section specifies relief valve d'esign forunderground contatniers, WIP does not plan to
;:;ﬁli t1.1:1dergnol‘1n(1 containers. Therefore; Section @3 2of this standard will not be implemented for this
Revise Section 63 3as follows:

Not Applicable

Justification; Section specifies manhole design for relief for underground containers. WIP does not plan

to insiall underground containers. Therefore, Section 833of this standard will iot be implemented for
this profect:

322008 2:53 PM
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Page 19, Section 64 Tnstallation of storage containers

Revise Section 6.4 4as follows:

Not Applicable

Justification: Seciion specifies design requirements for the installation of underground containers, WIP
does not plan.to install underground containers. Therefore, Section &4.4.0f this standaid will not be
implemented for this project.

Revise Section 64 5as follows:

Not Applicable

Justification: Section specifies design requirements for the installation of underground contatners. WIP
does not plan.to install undergrotnd containers, Therefore, Section 8450 this standard will riot be
implemented for this project.

ReviseSection 64 7as follows:

Not Applicable

Justification: Section specifies design requirements for the installation of underground storage systens,
WP does net plan te install underground storage systér. Therefore, Section &4 Fof this standard wil]
not be implemented for this project, ‘

Revise Section 6.4 8as follows:

Not Applieable

Justification: Section specifies design requirements for the installation of undergrotind tanks. WTP does

not plan io install underground tenks. Therefore, Section 84 8of this standard will not be implemented
for this project..

Page 20 Section 65 Reinstallation of containers

Revise Section 6 5as. follows:

Not Applicable

Justification: Sectfion specifies requirements for.reinstallation.of containers. WI'P does not plan-to use

previously used containers, Therefore, Section G5of thiis standard will not be implemented for this
project.

"3h2/2008 253 PM
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Pages 21-28 Section 7 Refrigerated storage

Revise Section 7as follows:

Not Applicable

Justilication: This section establishes design requirements for system using tanks for the siorage of
anhydrous ammonia under refrigerated conditions. WT'P does not plan an-a $ystem using tanks forthe

storage of ‘anlydrous ammonia under refrigerated conditions. Therefore, Section 7.of this-standard will
not be implemented for this project.

Pages 26-28 Section 8 Systems mounted on railcar structures {tank cars), other than
DOT class 1084, for transportation of ammonia

Revise Section 8as follows:
Not Applicable
Justification: This section establishes-design requirements for tank cars for the rail tranisportation of

ammonia. WIP does niot plan to ieceive anliydrous ammonia by rail car. “Therefore, Section 8of this
standard will not be implemented for this project.

Pages 31-32 Section 10 - Systems using DOT portableé tanks and cylinders

Revise Section 10as fellows:

Not Applicable

Justification: This section establishes requirements fm; cylinders, (less than 1000 pounds), DOT portable

taniks and DOT contalners. WIP dogs not plari to receive anhydrous ammonia by container er'cylinder.
Therefare, Section 100f this standard will-not'be implemented for this project:

Pages 3234 Section 11 Systems mounted on farm wagons (implements of husbaridry)
for the transportation of ammonia :

Revise Section 11 as follows;
Not Applicable
Justification: This section establishes requirements for equipment mounted on farm wagons for the

transportation of ammonia, ‘WIP does niot platito use farmi wagons for the: transportation of ammonia.
Therefore, Section 11 of this standard will not be implemiented for this project.

3N2/20082:53 PM
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Pages 3435 Section 12 Systems mounted on farm wagons (implements of husbandry)
for the application of ammonia

Revise Section 12:as follows;
Not Applicable
Justification: This section esiablishes requirements for equipment mounted on farm wagons for the

application of ammonia. WTP-does not plan to use farm wagons for the application of ammonia,
Theréfore, Section 120f this standard will nat be implemented for this project,

Pages 35-37, Section 13 References.

The references listed shall be-constrained to the approved versions listed in the SRD or approved changes .
and ‘equivalencies.

The following references shall be excluded:

ANSIASHRAE 15 American National Standard Safety-Code for Mechanical Refrigeration
ANSIAIAR 2, American National Standard for Equipment, Design and Installation of Ammonia
Mechanical Refrigeration Systems

ANSIASME B3L.5, Ametican National Standard for Refrigeration Piping

ANSISAE J151, Refrigeration Tube Fittings

AP Standard 620, Design and Construction of Large Welded Low-Pressure. Storage Tanks

Justification: The above references are for the design of refrigerated storage systems. WIP does.not
plan‘fo use a refrigerated anhydrous ammonia storage system. Therefore, these references will not be
implemented for this project.

The following réferences shall be excluded:

AQCFR Part 280 Technical standards and comettive action requirements for owners and opérators of
wniderground storage tanks (UST)

Justification; The above reference:is for underground storage tanks, WIP does niot plan 6 use
triderground storage tanks for anhydrous ammonia. Therefore, these.references will not bie itnplementad
fur this project.

The following references shall be excluded:

CGA G-7, Guide to the Preparation of Precautionaty Labeling and Marking of Compressedl Gas
Containers

ANSI/CGA V:1, American Nationial Stafidard Compressed .Gas Association Standard for Compressed
Gas Cylinder Valve Qutlet and Inlet Connections-

3N272002 253 PM
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Justification: The ahiove reférerices are for the use of cylinders and small (less than 15} containers.
: ‘WIP does not plan to.use cylinders or small sentainers for anhydrous ammonia storage: Therefore, these
| teferences will not be implemented for this praject.

The following references shall be excluded:

ANSIASAE $274.Slow Moving Vehicle Identification Emblem
ANSLASAE S3382 Safety Chiain for Towed Equipment

Justification: The above references are for the use of ammonia systerns mounted on farm equipment..
WIP does tiot plan to use farm equipinent for anhydrous ammonia storage. Thierefore, these references -
will not be implemented for this project.

3N2/2006 2:53PM
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26.0 ASME B31.3-1996, Process Piping

Revision: 1996
Sponsoring Organization: ASME

WTP Specific Tailoring

The following tailoring of ASME B31.3, Process Piping, is required for use by the WTP contractor as an
Implementing Standard for: (I) the fabrication and installation of those portions of the C5V ductwork that
are being embedded in concrete, (2) the use of ASME B16.9 welding tees in accordance with ASME
B31.3-2002. (3) use of vacuum box leak testing, and (4) the ASME B31.3-1998, paragraph 345.2.3(c).
allowance for not leak testing closure welds ontside of inaccessible arcas.

o The tailored sections of ASME B31.3 applicable to embedded ductwerk will only be utilized to the
extent that it will cover the fabrication, installation, and inspection (and associated testing) of
Category D fluid service piping being used as C5 ductwork. Air testing requirements for this

_ductwork will be compliant with ASME AG-1. Below is a description of those portions of ASME
B31.3 that apply to fabrication, installation, and inspection of Category D fluid service piping and
the sections of the SRD that they will apply to.

¢ The tailored sections of ASME B31.3 applicable to welding tees will only be used for ASME B16.9
welding fees. As long as the stress intensification factors from ASME B31.3-2002 are used in the
strass analysis for the welding tees, welding tees fabricated fo either the 1996 oz the 2002 edition of
ASME B31.3 can be used. Below is a description of those portions of ASME B31.3. Appendix D,
Table D300. that apply to welding tees aund the section of the SRD to which they will apply.

o The tailored paragraphs of ASME B31.3 applicable to vacuum box leak testing, in lieu of
hydrostatic or pneumatic leak testing, will only be used to Jeak test full penetration circumferential
piping field butt welds inside an inaccessible area (as defined in Appendix H. Section 6.0) out to the
first isolation component outside fhe inaccessible area. Further, if the 100 % volumetric inspection
using ultrasonic examination per ASME B31.3 paragraph 344.6, is conducted for welds to be
vacuui box tested, then the ultrasonic examination shall be conducted using a method that creates
and maintains a reproducible computerized image(s) of the entire weld in the axial and radial
direction.

»  The tailored paragraphs of ASME B31.3 adopting the provisions of ASME B31.3 (c) - 1998

Addendum paragraph 345.2.3(c) are applicable to all ASME B31.3 piping in all facilities except for
closure welds in inaccessible areas.

Piping providing a confinement function in accerdance with SRD 4.4-3 will comply with
the following sections of ASME B31.3-1996, Process Piping. These sections of ASME
B31.3 are applicable for embedded ductwork.

Chapter 3, Materials
Chapter 5. Fabrication

3/5/2008 355 FM
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Table 341.3.2, Visual acceptance critenta for Category D flwd service piping

Justification: Due to wall thickness requirements of duct embedded in concrete, piping materials are
required. ASME B31.3 will apply to materials, fabrication, and mspection standards as appropriate.
Testing requirements for nuclear air treatment systers will be consistent with ASME AG-1.

Piping providing a confinement function in accordance with SRD 5,1-2 will comply with
the following sections of ASME B31.3-1996, Process Piping. These sections of ASME
B31.3 are applicable for embedded ductwork.

Chapter 3, Matenials
Chapter 5, Fabrication
Table 341.3.2, Visual acceptance criteria for Category D fluid service piping

Justification: Due to wall thickness requirements of duct embedded in concrete, piping matersals are
required. ASME B31.3 will apply to materials, fabnication, and mspection standards as appropriate.
Testing requirements for nuclear air treatment systenis will be consistent with ASME AG-1.

Piping providing a canfinement function in accardance with SR 4.2-2 will comply with
ASME B31.3-1996, Process Piping, with the following medification:

In Table D300, the description of welding tee per ASME B16.9 shall be revised so 1t is consistent
with that showa i Table D300 of ASME B31.3-2002:

Stress Intensification
‘ Facior [Notes (2}, (3)}
“Description Flexibility Out-of-Plane, In-Plane Flexibility Sketch

Factor P i Characteristic,
k h
Welded tee per 1 ' 09 34 iy + 114 31 T Same as
ASME B169 nE 1 ASME
[Notes {2). (4), B31.3-1996

{6). (11), (13)]

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

(IDIfr, 21/8D, and T. 21.5T, a flexibility characteristic of 4.4:1% may be nsed.
2

152009 X35 PH
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Justification: The use of a lower flexibility characteristic for welding tees per ASMEB.169in
accordance with ASME B31.3-2002 will increase both the out-of-plane and in-plane stress
intensification factors. The inrreased stress intensification factors will reduce the allowable
out-of-plane and in-plane moments that can be applied to the welding tee and keep the caleulated
stress below the stresses allowable by ASME B31.3-1996.

Safety piping within the scope of SRD 4.2-2 shall comply with ASME B31.3-1998, Chapter
V, Paragraph 345, using the following appreach for vacuum hox leak testing. Vacuum
box leak testing, in lien of hydrostatic or puenmatic leak testing, may he used to leak fest
full penetration circumferential piping, field butt welds inside an inaccessible area (as
defined in Appendix H, Section 6.0) out to the first isolation component outside the
inaccessible area, only under the following conditions:

Vacuom Box Leak Test Method - The zax:tmm box leak test shall be in accordance with a Bubble Test -
Vacuum Box Technique method specified in ASME BPV Code, Section V, Asticle 10, Appendx IL,
subject to the requirements listed below:

{(a) Sensitivity of the test shall be demonstrated to be not less than 1E-3 atm-ml/sec at 15 psig.

() The test pressure shall be a partial vacuum of at least 7 pst below atmosphere, applied to the oniside
of the weld.

{c) The required partial vacoum shall be mamtained for at least 20 sec examination time.

In addmon the followmg limitations and restrictions shall apply to the apphcatmn of vacuum box
leak testing in Lieu of a hy sdrostatic or a pneumatic leak test:

s Vacunm box leak testing will only be used 1o leak test circumferential piping field welds
nside an inaccessible area (as defmed 1n Appendix H, Section 6.0%. This includes any welds
in extensions of piping systems contained or originating in accessible areas between the
inaccessible area boundary and the first 1solation valve or device beyond the inaccessible area
boundary;

» It shall only be used for piping field welds where required to avoid damage 10 components,
ensure the safety to construction workers, perform leak tests of field welds where physical
limitations prevent bydrestatic or pneumatic leak testing as prescribed in ASME B31.3-1996
paragraph 345.4 and paragraph 345 5 respectively;

s Pipe welds that are to be vacunm box leak tested will be assessed for suirability. The mumber
of welds to be vacuum box leak tested shall be humted to a maximum of three welds between
termnation poirds {two termination or closure welds and one intermediate weld) on a given
pipe system except where physical limitations prevent examination by hydrostatic or
paenmatic leak testing. DOE will be informed of such exceptions, and may at 1ts discretion
and within 48 hours of being informed. respond to BNI on the suitability of the use of vacuum
box leak testing for such mstances. Termination points may be tanks, vessels, valves, ete.
{Specifically excluded from the definition of termination points are junctions where the piping
chauges design class). This could be exther the last two closure welds in an imaccessible area
or the last closure weld in the inaccessible arez and the last closure weld outside the

S0 355 PM
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inaccessible area. In addition, vactum box leak testing would be perautted for the comnection
welds befween constmction modules if this 15 limfted to one module-to-module weld per
piping run within the cells. This 1s in addition to termination welds on the pipingrun. A
module is defined as a pre-leak-tested subassembly contaming multiple pipe spools;

»  Vacuum box leak testing shall be limited to full penetration girth butt welds, on straight pipe
or between straight pipe and pipe components of the same nominal pipe size and same wall
thickness on both sides of the weld at the weld location. The following configurations are
candidates for vacuun: box testing:

(8) Straight pipe to straight pipe copnection butt welds

{b) Straight pipe to 907 elbow connection butt welds

{c) Straight pipe to 45° elbow connection butt welds

(d) Straight pipe to concentric reducer connection butt welds

{e) Straight pipe to eccentric reducer connection butt welds

@) Straight pipe to butt welding tae connection butt welds

{g) Straight pipe to butt welding rednced outlet tee connection butt welds

(h) Straight pipe to valve nozzie connection butt welds

(1) Straight pipe to tank or vessel nozzle connection welds

{i} Straight pipe to safe-end of a weldolet connection buft welds - full penetration butt welded
conaection onky

(k) Straight pipe to pipe cap connection butt welds

Prior to the application of vacum box testing nsing any of the candidate configurations on piping

butt welds at the WTP, the Contractor must successfully demonstrate to the DOE, for the candidate

configucation, that (1) all portions of the weld to be inspected are vistble and can be inspected in

accordance with the ASME Boiler and Pressure and Vessel Code, Section V, Article 10,

Appendix T1 - 1995; (2) the vacuum box can adequately maintain 2 partial vacuum of 7 psid; and (3)

- vacuum box leak testing can be accomplished in the time limits and other requirements established by
this procedure. The DOE shall be advised at least 7 days in advance of any demonstration fo qualify
a new weld configuration so that they can witness the demonstration. The Contractor shall document
any demonstration relied upon to justify the use of vacuum box leak testing on a new configuration.
Further, vacuum box leak testing shall be conducted wath a vacunm boex that completely encapsulates
the weld, at the test location: .

s Al welds shall be 100 % volumetrically mnspeacted m accordance with ASME B31.3-1996,
paragraphs 344.5 or 344.6. If the 100 % volumetric inspection 1s conducted using ultrasonic
exammation per ASME B31.3-1996 paragraph 344.6, then the ultrasonic examination shall be
cenducted using a method that creates and maintams a reproducible computerized image(s) of
the entire weld in the axial and radial direction;

» It shall be limited to welds made using the Crbital welding machines. The only exception is
that vacuum leak box testing may be used on manual welds ifthe 100 % volumetric fuspection
was cenducted by radiography per ASME B31.3-1996 paragraph 344.5;

¢ The piping systems and or components on both sides of the weld to be vacuum box leak tested
shall have been subjected to a hydrostatic leak test in accordance with ASME B31.3-1996

G003 FEEFM
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paragraph 345 4, a pneumatic test i accerdance with ASME B31.3-1996 paragraph 3455, a
combination pneumatic-hvdrostatic leak test in accordance with ASME B31.3-1996 paragraph
345.6. or in the case of components, leak tested in accordance with the Code or Standard
applicable to the design of the component;

» At aminimum, a flexibility analysis in accordance with ASME B31.3-1996 paragraphs
319.4.2 (a) and (b} shat! be required on any piping systems that contain welds that are to be
vacuum leak box tested. In addition. a comprehensive flexibility analysts in accordance with
ASME B31.3-1996 paragraphs 319.4.2 {c) and (d) shall be performed Ofl any piping systems
that contain welds that are to be vacuum box leak tested when the piping systems have a
design temperature greater than or equal to 150 °F;

»  For manual welds, the requirements of ASME B31.3-1996 paragraph 344.7.1 {a) through (g)
shall be invoked on any weld to be vacuum box leak tested with the exception that the
requirement of subparagraph 344.7.1 {e) ... auded by liquid penetrant or magaetic particle
examinaiion when specified in the engineering design™ shall not be required. For welds made
using Orbital welding machines, the requirements of ASME B31.3-1996 paragraph
344.7.1 (2}, (b), {c), (d), and (g) shall be invoked. The requivements of 344.7.1 (¢} and (£} shatl
not be required. The mnplementation of these requirements shall be documented in the weld
nspection report;

¢ Pipe welds and the associated line sumbers that are to be vacuum leak box tested shall be
identified in advance of the testing. This identification shall be documented in the confrolled
document Weld List, which must mclude thus information prior to-the mitiation of any vacium
box leak testing associated with those welds and line numbers. It 1s understood that the
controlled document Weld Last may need to be revised and updated penodically through the
construcnion phase of the WTP Project; and

»  The following special requirements shall be placed on the training programs nsed to certify the
technicians that will be conducting the vacuum box leak tests:

1. The BNI Construction Manager shall pre-approve the technician qualifying examination(s)
for vacuum box leak testing;

2. The BNI Construction Manager shall pre-approve the qualifications of each Level T
techuician prepanng or giving the examinstions for vacuum box leak festing;

3. DOE ORP at their discretion shall reserve the right to observe any andfor all practical leak
test examinations and review of the resulte of any andfor all written vacuum box leak test
EXAMIANONS;

4, The minimum tepical content of each Level IT examination shall be speczﬁed by BNI, and

approved by DOE;

5. The 80 % correct criteria for passing the examination shall apply to each part of the diree
pari exaninations that are to be given;

6. BNI shall provide reasonabie assurance that they will take adequate measures to assure the
integnity of written examination 1s mamtained; and

7. There shall be several versions of each examination i use 1o assure Level II knowledge
and ability concernmng vacoum box leak testing 1 confirmed.
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Justification: The requirement for the vacuun box leak test sensitivity is consistent with the .
ASME B31.3 requirement for a sensitive leak fest as given m ASME B31.3-1996 paragraph
345.8 and for at least 7 pst vacuum and an examination time of at least 20 seconds. The
limitations in using vacuoum box leak testing better define when this method can be used. DOE
ORP may further change the defisition and application of these special vacuum box leak
testing criteria based on the Contractor’s experience with their use, or the Contractor’s request

~ forachange.

Piping system closure welds outside of inaccessible areas (as defined in SRD Appendix H,
Section 6.0) shall comply with the requiremenis of ASME B31.3-1998, subparagraph
345.2.3(c). When ASME B31.3-1998, subparagraph 345.2.3(c) is invaked the following
restrictiens shall apply:

It shall not be imvoked on any closure welds on piping systens in inaccessible areas as defined m
Section 6.0 of Appendix H of the SRD. This includes any welds in extensions of piping systems
contained or onigmating i inaccessible areas, between the inaccessible area boundary and the first
isolation valve, or device beyond the inaccessible area boundary:

It shall onty be uvoked on fill penetration butt welds in strarght pipe, full penetration butt welds at
the safe-end of an equipment nozzle, or fiull penetration butt welds at the safe-end of branch
connections. [The safe-end is defined as the piping to equipment nozzle connecting weld or the
branch conniection to branch piping connecting welds.];

The requirements of ASME B31.3(c} - 1998, subparagraph 345.2.3 (c) shall be met:

The piping systems and or components ot both sides of the closure weld shall have been subjected
to a hydrostatic leak test in accordance with ASME B31.3-1996 paragraph 345 4, a pnenmatic lesk
test in accordance with ASME B31.3-1996 paragraph 345.5, a combination pneumatic-hydrostatic
leak test in accordance with ASME B31.3-1996 paragraph 345.6, or in the case of components leak
tested in accordance with the Code or Standard applicable to the destgn of the component;

For manual welds, the requirements of ASME B31.3-1994 paragraph 344.7.1 (2) through (g) shail
be invoked with the exception that the requirement of subparagrapl 344.7.1 (e) *. . aided by liquid
penetrant or magnetic particle examination when specified m the engineering design’” shall not be
required. For welds made using the Orbital welding maciunes, the requirements of ASME

B31.3 -1996 paragraph 344.7.1 (a), (b), {c), (d), aud (g) shall be invoked. The implementation of
these requirements shall be documented in the weld inspection report;

Piping welds and the associated line numbers for which the closure weld classification is invoked
shall be documented i1 a controlled document Weld List:

Piping components may inchude mechanical elernents other than piping; and

In addition, BNI shall incorporate these requirements into the appropriate specification. DOE-ORP -
may further change the definition and application on the use of closure welds based on the
Contractor’s expensence with their use or the Contractor’s request for a change.

Justification: This change does not change the safety function of any pressure boundary
components. The requirement o leak test pressure boundary field welds is primarily fo ensure the
reliability of the welds in addition to the reliability provided by the other required exanunations.
The exception allowed by ASME B31.3-1998, paragraph 345.2.3 that the final weld connecting
piping systems or components which hiave been snecessfully tested in accordance with

IBRA0DB TITPM
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River Protfection Project - Waste Treatment Plant
Safety Requirements Document Velume I1
24590-WTP-SED-ESH-01-001-02, Rev 5h

Appendiz C; Implementing Standards

paragraph 345 need not be leak tested provided the weld 1s examined in-process in accordance
with paragraph 344.7 (a), {b). (¢), (d), and (g) and passes with 100 % radiographic examination in
accordance with paragraph 344.5 or 100 % ultrasonic exammation in accordance with paragraph
344.6 provides adequate assurance that the weld is reliable and leak tight. The change continues to
provide adequate safefy since it requires that all piping closure welds that are not leak tested are
in-process examined and 100 % volumetrically examined wiich exceeds the requirements of
ASME B31.3-1996 for closure welds that are leak tested. The inability to hydrostatically or
puneamatically leak test these closure welds does not affect the soundness of the welds.

3572038 235 A4
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24590-WTP-SRD-ESH-01-001-02, Rev. 5, page C.9-1, tailoring of AISC M016

Appendix C: Implementing Standards

9.0 AISC M016, Manual of Steel Construction, Allowable Stress Design
' (ASD)

Revision: 9th Edition
Sponsoring Organization: American Instltute of Steel Construction

WTP Specific Tailoring

The following tailoring of M016 is required for use by the WTP contractor as an
implementing standard for design of structural steel for Seismic Category III SSCs.

No specific section

' Load combinations for design of structural steel members utilize those 1dent1ﬁed in UBC 97,
Section 1612.3.

Justification: These load combinations represent the commercial requirements for
allowable stress design of structural steel. Use of these load combinations will ensure
compliance with the commercial design in accordance with the UBC.

No specific section

Seismic detailing requirements shall be in accordance with UBC 97, Chapter 22, Division V,
Section 2214, for moderate seismic risk structures.

Justification: The requirements contained in this section contain accepted industry
practice for design of important commercial steel structures. -Use of this section will
ensure compliance with the commercial design in accordance with the UBC.
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HLW SKID INTERFACE CONNECTIONS

NOZZLE

SERVICE NUMBER SIZE INTERFACE
HLW-MELTER1 & 2
AMMONIA GAS IN NO 1 1”_ | FLG SW, A182-F304, 304L, CL300, SCH40S, RF
INST AIR IN NO 2 2> | FLG WN, A105, CL150, STD WT, RF
PROCESS GAS IN NO 1 14” | FLG WN, A182-F316/316L, CL150, .375”, RF
PROCESS GAS OUT NO2 16” | FLG WN, A182-F316/316L, CL150, .375”, RF
AMMONIA/AIR OUT NO3 6”__| FLG WN, A182-F304/304L, CL300, SCH40S, RF _
AMMONIA/AIR IN NO 3 6” | FLG WN, A182-F304/304L, CL300, SCH40S, RF




Note 1:

See Note 1 (ASME B16.10)
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1.0 ¥ Nozzle
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- Full Port Ball Valve
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*Nozzle length shall be at least 6 inches (- tolerance).
*There shall be at least 3 inches (- tolerance) of
clearance, for tightening bolts, between the surface of the
insulation jacketing and the underside of the flange.
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Connection for Non-Routine Sample Extraction

Secondary Offgas Flange Connection
for Gas Monitor Probe
with Ball Valve for Maintenance

Gas Extraction Connection
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See Note 1 9" (ASME B16.10)

Buyer's Scope of Supply
(includes PROBE)
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PROBE (%)

As Required (to be provided by Buyer) \7

4" Nozzle

Mainte‘nance.
Full Port Ball Valve

Probe Housing

W—

Note 1: *Nozzle length shall be at least 6 inches (- tolerance).
*There shall be at least 3 inches (- tolerance) of
clearance, for tightening bolts, between the surface of the
insulation jacketing and the underside of the flange.
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Connection for Sample Extraction-Permanent
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Secondary Offgas Flange Connection
for Gas Monitor Probe
with Ball Valve for Maintenance

Gas Extraction Connection - -
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Attachment 7

Certificate of Analysis for BASF Catalysts, LLC (VOCat 3008)

Seller’s use of the COA is described in Section 10.2.6.3.
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BASF
ENVIRONMENTAL CATALYST GROUP
. - 8800 KELENER ROAD
HUNTSVILLE. ALABAMA 35824
Marn Phona # (258) 772~ 9373

CERTIFICATE OF ANALYSIS

“LOTCONTROLNO: 3642401800 . HSVPARTNO: = 166204001 Cistomer Par Numt 'N/A;

PAF{T'SIZE:: ’5.91,x55.»‘91vx.v3- - cPsi: ' 'A‘z_oo’ - Cusiomer PIO NumbCUA-0000016866

THIS IS TO GERTIFY THAT CATALYSTS DELIVERED MEET REQUIREMENTS OF: o - ﬁ.:'.
CATALYST DRAWING: - PS - 1118 REY. .~ § | SPECIFICATION: PS « 057 REV. .0 8
- FINAL INSPECTION. PROG. SOP - 0231 REV. _8 S e

: PRECIOUS METAL CONCENTRATION (SAMPLE OF ALL) IN. g/ftﬁ »DIMENSIONAL (AS PER AQL) IN. INCHES .

TOTALPM CONCENTRATION . SPEC__ SAMPLE ~ _ WASHCOAT ADHESION (%LOSS) ,
‘MAX. AVERAGE © [ NR - SAMPLE OF 1 - SPEC. .SAMPLE -
MIN.AVERAGE =~ [T 32511 3553 fo MAX, A0
MIN AVERAGE TPM . [ NR | NR.. ] S
WIN INDIVIDUAL TEM | 28371 3388, ]
: e -BETSURFACEAREAINmmZ/cc
SAMPLE OF 1 SPEC
DRYGAIN -~ - . SPEC . SAMPLE. , MiN.. INDIVIBUAL = 4.0
MAX:AVERAGE [ zte] T
‘MIN. AVERAGE 3291 72

"-MIN. FLOW (AFGM)

S T ‘ S | SPEG . SAMPLE . .
T ot A R ‘ ©OMIN. INBIVIDUALTTBD T 381 ]

| CATALYTICACTMITY INDEGF -+
SAMPLEOF 1 - SPEC . ‘SAMPLE_

MAX HEXANE T 20 285 [ 2000
MAXHEXANE t 50 387 | BAT.0._|
MIN HEXANE CONV. @450c |92 | 7980 | -

VISUAL (AT 1.5AQL): ALL REQUIREMENTS FOR FLATNESS, GHIPS, WORKMANSHIP, GOUGES, CRAGKS, WEB DEFECTS,
AND PASSAGE DEFECTS HAVE BEEN MET OR EXCEEDED AS DEFINED ON THE APPROPRIATE DRAWING.

COMMENTS:
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