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Revision History

Revision | Reason for Revision
0 Issue for Purchase
1 Specification revised to conform to suppliers proposal, deleted silencers, added seal purge control
panels, seal purge instrumentation, seal purge hoses and exhauster heat trace.
2 Incorporate TCNs, 24590-QL-MRA-MACS-00007-T0001, 24590-QL-MRA-MACS-00007-T0002,

24590-QL-MRA-MACS-00007-T0003, 24590-WTP-SDDR-MS-11-00113 and 24590-WTP-
SDDR-MS-11-00258. References to vibration isolators have been deleted from specification.
References to shims have been deleted. Defined storage requirements for the sacrificial test unit.
Appendix E was updated to incorporate later specification editions per CCN 235970. Minor editorial
changes.
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Notice

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

1.1  Project Description and Location

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) is a complex of waste
treatment facilities where the Department of Energy’s (DOE) Hanford site tank waste will be put
into stable glass form. 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 pretreat and immobilize the mixed waste, low-activity
waste (LAW) and high-level waste (HLLW) currently stored in underground storage tanks at the
Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along the Columbia
River, north of the city of Richland, Washington. 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.

1.2 Equipment, Material, and Services Required

Design, furnish materials, fabricate, test, package the exhausters and hoses m accordance with this
specification including:

. One sacrificial offgas skid-mounted exhauster used during the shake-table testing, including:

- Motor coupling

- Deleted

- Deleted

- Electrical enclosure(s)

- Exhauster shaft speed sensor/transmitter
- Exhauster bearing resistance temperature detectors (RTD) / transmitters
- Deleted

- Exhauster heat trace

- Removable exhauster insulation

- Removable exhauster hose insulation

- Inlet / outlet hoses

- Seal purge control panel

- Motor

Associated equipment tags:

LVP-EXHR-00001TEST
LVP-MTR-00001TEST
SE 0120TEST / ST 0120TEST
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TE 0121TEST / TT 0121TEST
TEQI22TEST / TT 0122TEST

LVP-HOSE-00003TEST
LVP-HOSE-00004TEST
LVP-HOSE-00012TEST

e Three offgas skid mounted exhausters, including:

- Motor coupling

-~ Deleted

- Deleted

- Electrical enclosure(s)

- Exhauster shaft speed sensor/ transmitter
- Exhauster bearing RTDs / transmitter
- Deleted

- Exhauster heat trace

- Removable exhauster insulation

- Seal purge control panel

- Motor

Associated equipment tags:

LVP-EXHR-Q0001A, 00001B & 00001C
LVP-MTR-00001A, 00001B & 00001C

SE0120/ST 0120, SE0123/ST 0123 & SE0126/ST 0126
TEO121/TT 0121, TE0124/TT 0124 & TE 0127 /'TT 0127
TE 0122/TT 0122, TE0125/TT 0125 & TE 0128/ TT 0128

e Deleted
¢ Six hoses with removable insulation for exhausters

-  LVP-EXHR-00001A
-  LVP-EXHR-00001B
- LVP-EXHR-00001C

Associated equipment tags:

LVP-HOSE-00003, LVP-HOSE-00005 & LVP-HOSE-00007
LVP-HOSE-00004, LVP-HOSE-00006 & LVP-HOSE-00008
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e Special tools required for installation and maintenance, if any.
e Seal purge hoses, LVP-HOSE-00010, 00011 and 00012

Work by Others

The following items and services will be supplied by the Buyer and are not included in SELLER’S
scope of work:

e Manual unloading and storage at the jobsite

¢ Installation labor at WTP

¢ Foundation {concrete floor with embed plates)

e Piping external to the inlet and outlet hoses, LVP-HOSE-00003 to 00008
* Deleted

¢ Deleted

¢ Electrical power supply to the exhauster motors and instrurnentation

» Wiring external to the exhausters and adjustable speed drives

* Field testing, start up, commissioning and inspection at WTP

s Adjustable speed drives LVP-ASD-000014, 00001B & 00001C for exhausters motors LVP-
MTR-000014, 00001B & 00001C

Definitions

Commercial Grade Item - The WTP definition of commercial grade item (CGI) is contained
in Appendix B.

Commercial Grade Dedication - The WTP definition of commercial grade dedication (CGD)
is contained in Appendix B.

Commercial Grade Services - The WTP definition of commercial grade services (CGS) is
contained in Appendix B.

Critical Characteristics - The WTP definition of critical characteristics is contained in
Appendix B.

Dedication - The WTP definition of dedication is contained in Appendix B.

Dedicating Entity - The WTP definition of dedicating entity is contained in Appendix B.
NQA-1-2000, Requirement 7, Control of Purchased Items and Services - The WTP
definition of NQA-1-2000, Requirement 7, Control of Purchased Items and Services, is
contained in Appendix B.

Quality Level - The quality level identifies the quality requirements to be applied to items,

services, and activities. A quality level is determined by cross-referencing the safety
classification and the systems, structures, and components (SSCs) characteristics.
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Identified quality levels in this specification are Q. Applicable ASME NQA-1 Program
Requirements are shown on the Q Datasheet of ANSI/ ASME NQA-1 (2000) Quality
Assurance Program Requirements attached to the MR.

See Table 1 for additional detail on Quality Program Implementing Standards.

Table 1 Quality Program Implementing Standards

| SSCs Characteristics Quality Program Relevant Supplier QA Program
Implementing Standard Requirements Datasheet
Safety Quality Supplier/ Subcontractor
Classification Level
SCor 88 Q NQA-1 (2000) (Q Datasheet of ANSI/ASME
NQA-1 (2000) Quality
Assurance Program
J Requirements

Safety Class (8C) - These are SSCs, including portions of process systems, whose preventive
or mitigation function is necessary to limit radicactive hazardous material exposure to the
public, as determined from safety analyses. This specification does not contain any material
with a safety classification of SC.

Safety Function - The WTP definition of safety function is contained in Appendix B.

Safety Significant (SS) - These are SSCs that are not designated as safety class (SC) SSCs,
but whose preventive or mitigative function is a major contributor to defense in depth and/or
worker safety as determined from safety analyses. This specification is for material with a
safety classification of SS.

Q - A quality level that includes safety class (SC), safety significant (SS) and air permit (AP)
affecting SSCs.

Seismic Category - WTP’s seismic classification of SSCs based on their safety function.
Seismic categortes utilized in this specitfication are Seismic Category-11IT (SC-1I1).

1.5 Safety/Quality Classifications

1.5.1

1.5.2

1.53

The safety classification for the exhausters 1s S8 with a quality level of Q.
The safety classification for the inlet/outlet hoses is SS with a quality level of Q.

The safety classification for the seal purge instrumentation and hose is SS with a quality level

of Q.

1.6 Acronyms
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ABMA American Bearing Manufacturers Association
AEA Atomic Energy Act

AHJ Authority Having Jurisdiction

ANSI American National Standards Institute

ASME American Society of Mechanical Engincers
ASNT American Society for Nondestructive Testing
ASTM Amencan Society for Testing and Materials
AWG American wire gauge

AWS American Welding Society

CGD commercial grade dedication

CGl commercial grade item

CGS commercial grade service

DOE US Department of Energy

HEPA high efficiency particulate air (filter)

HLW high-level waste

[EEE Institute of Electrical and Electronics Engineers
ISO International Standards Organization

LAW low-activity waste

LVP LAW secondary offgas/vessel vent process system
MR material requisition

NDE nondestructive examination

NEMA National Electrical Manufacturers Association
NEFPA National Fire Protection Association

NRTL nationally recognized test laboratory

OEM original equipment manufacturer

ORP Office of River Protection

OSHA Occupational Safety & Health Act

PMI positive material identification

PVC polyvinyl chloride

PW radioactive gas/vapor

QA quality assurance

RPP-WTP River Protection Project-Waste Treatment Plant
RTD resistance temperature detector

sSC safety class
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SDDR
SRD
RN
SSC
UL

WTP

supplier deviation disposition request
Safety Requirements Document
safety significant

structure, system, or component
Underwriters Laboratory

uninterruptible power supply

24590-LAW-3PS-MACS-T0001, Rev 2
Exhausters and Hoses

Hanford Tank Waste Treatment and Immobilization Plant
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2 Applicable Documents

The following documents form a part of this specification to the extent specified herein. In the event of
conflict between the document referenced herein and the contents of this specification, SELLER shall
notify Buyer and obtain approval for its disposition.

2.1

2.1.1

2.1.2

2.13

2.2

221

Codes

American Society of Mechanical Engineers (ASME)

ASME Boiler & Pressure Vessel Code -  Welding and Brazing Qualifications
2007, Section IX

ASME NQA-1-2000 Quality Assurance Program Requirements for Nuclear
Facility Applications as tailored in Appendix C of
24590-WTP-SRD-ESH-01-001-02, Safety
Requirements Document Volume II (see Appendix B of
this specification)

ASME B31.3-1996 Process Piping, as tailored in Appendix C of 245%0-
WTP-SRD-ESH-01-001-02, Safety Requirements
Document Volume II (see Appendix D of this
specification)

ASME PTC-10-1997 Performance Test Codes on Compressors and

Exhausters

American Welding Society (AWS)

AWS D1.1-2008 Structural Welding Code, Steel

AWS D1.3-2008 Structural Welding Code, Sheet Steel

AWS D1.6-2007 Structural Welding Code, Stainiess Steel
AWS D9.1-2006 Sheet Metal Welding Code

AWS D14.6-2005 Welding of Rotating Elements of Equipment

National Fire Protection Association (NFPA)

NFPA 70 (1999) National Electric Code (NEC)

Implementing Standards
Appendix C, Implementing Standards, 24590-WTP-SRD-ESH-01-001-02, Safety Requirements

Document Volume I (SRD) contains a list of WTP implementing standards (see Appendix C of
this specification).
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2.2.2 WTP implementing codes/standards are those referenced directly by the SRD or the preliminary
documented safety analysis, and are also referred to as “parent codes/standards™. “Daughter
codes/standards” are those referenced by the parent codes/standards.

2.2.3 ASME B31.3-1996 is a parent code as defined above. Appendix E of ASME B31.3-1996 (see
Appendix E of this specification) contains a list of daughter codes and an edition year. Several
codes have been pre-approved for later years by WTP in Appendix E. If SELLER wants to use a
later edition or addenda of a referenced daughter code, standard, or specification on Appendix E,
then SELLER shall submit a supplier deviation disposition request (SDDR).

2.3 Industry Standards

2.3.1 American Bearing Manufacturers Association (ABMA
ABMA 5-1990 Load Ratings and Fatigue Life for Ball Bearings
ABMA 11-1990 Load Ratings and Fatigue Life for Roller Bearings

2.3.2 International Organization for Standardization (ISO)
IS0 1940-1:2003 Mechanical Vibration Balance Quality Requirements For Rotors In 4

Constant (Rigid) State Part 1: Specification and Verification Of
Balance Tolerances

2.33 American Society for Nondestructive Testing (ASNT)
ASNT-SNT-TC-1A-2001  ASNT Recommended Practice
2.34 Institute of Electrical and Electronics Engineers (IEEE)
IEEE Std 841-2009 IEEE Standard for Petroleum and Chemical Industry-Premium-
Efficiency, Severe-Duty, Totally Enclosed Fan Cooled (TEFC) Squirrel
Cage Induction Motors Up to and Including 370kW (500 hp)
IEEE 1050-1996, Section  IEEFE Guide for Instrumentation Control Equipment Grounding in
5.3.1 Generation Stations
2.3.5 National Electrical Manufacturers Association (NEMA)
NEMA MG-1 Part 31 Definite-Purpose Inverter-Fed Polyphase Motors

2.3.6 UL Standards

UL 508A Industrial Control Panels
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Occupational Safety & Health Act (OSHA)

OSHA 29 CFR 1910 Machinery and Machine Guarding
Subpart O

OSHA 29 CFR 1910 Electrical

Subpart §

Reference Documents/Drawings
24590-BOF-DD-S13T-00001, Balance of Facilities Concrete Embed Plates.

24590-LAW-DB-S13T-00135, LAW Vitrification Building Main Building Partial Conc Forming
Plan Zone 5 @ EL (+) 48 fi-0 in.

24590-LAW-DB-S13T-00136, LAW Vitrification Building Main Building Partial Conc Forming
Plan Zone 6 @ EL (+) 48 ft-0 in.

24590-LAW-M6-LVP-00001, P&ID-LAW Secondary Offgas/Vessel Vent Process System Melters
Secondary Offgas.

24590-LAW-MAD-LVP-00006, Exhauster Data Sheet.

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

24590-WTP-3PS-FBO1-T0001, Structural Design Loads for Seismic Category IV Equipment
and Tanks.

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

24590-WTP-3PS-G000-T0002, Engineering Specification for Positive Material Identification
(FPMI) for Shop Fabrication.

24590-WTP-3PS-GO00-T0003, Engineering Specification for Packaging, Handling and Storage
Requirements.

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

24590-WTP-3PS-G000-T0019, Engineering Specification for Acquisition of Commercial ftems and
Services for Use in Safety Applications at WTP,

24590-WTP-3PS-JQO0-T0004, Engineering Specification for Management of Supplier Software.

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

24590-WTP-3PS-MUMI-T0002, Engineering Specification for Low Voltage Induction Motors,

24590-WTP-3PS-SS00-T0001, Engineering Specification for Welding of Structural Carbon Steel,
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24590-WTP-3PS-SS00-T0002, Engineering Specification for Welding of Structural Stainless Steel
and Welding of Structural Carbon Steel to Structural Stainless Steel.

24590-WTP-DC-E-06-001, Design Criteria for Approval of Electrical Equipment.

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

Design Requirements

General

Exhausters, each complete with electric motors and accessories specified in the exhauster data
sheet attached to the material requisition (MR). Each offgas skid-mounted exhauster/motor
assembly shall include all components and accessories fully assembled, wired, and skid-
mounted requiring only connection to the Buyer’s control systems, 480V /120V electrical
power supply, and piping.

The following types of blowers/exhausters will be considered to meet the performance
requirements of this specification:

e  Multistage centrifugal blowers / exhausters
e  Positive displacement blowers and vacuum pumps

»  Custom engineered and fabricated blowers/exhausters

Basic Function

Three variable-speed exhausters are downstream of the high efficiency particulate air filters
(HEPA) in separate rooms. Each exhauster train has a discharge check valve providing
backflow prevention to preclude recirculation loops within the system. The exhausters
provide the motive force to keep melters under vacuum. Two exhausters will normally be
running at a time, with the third exhauster in standby. If one exhauster should fail, the standby
exhauster 1s started automatically.

The melter offgas exhausters are supplied by an uninterruptible power supply (UPS) so that
flow is maintained if normal power is lost. Upon detection of a loss of power, the exhausters
run at a predetermined setting, thus ensuring that for a known melter offgas configuration, the
exhausters can be operated by the UPS for a period of no less than 2 hr.

The melter offgas exhausters shall remain functional (i.e., able to support their required safety
function) following an SC-III event.

The LAW secondary offgas system contains a thermal catalytic oxidizer/reducer for the
removal of volatile organic compounds and NO, emissions. This pollution abatement
equipment is located upstream from the exhausters. The selective catalytic reduction section
of the thermal catalytic oxidizer/reducer for the destruction of NO, will perform with a
reduction efficiency of 95 %. Roughly 5% of the toxic NO, in the process stream may pass
through the exhausters and later be expelled out the exhaust stack.
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The LAW secondary offgas system contains banks of HEPAs for the removal of radioactive
material. The removal efficiency of the HEPAs is 99.95 %. After radioactive operations
begins in the LAW Facility, it is anticipated that the exhausters may become internally
contaminated with radioactive material over the 40 year life of the plant. This amount of
internal radioactive contamination is small enough to allow for hands-on maintenance to the
exhausters.

Performance

See exhauster data sheet 24590-LAW-MAD-LVP-00006 contained in the MR.

Exhauster performance ratings are to be based on testing in accordance with ASME PTC-
10-1997, Performance Test Code on Compressors and Exhausters. Exhausters shall be
capable of performing at conditions shown on the exhauster data sheets.

Lifting and Handling Requirements

For lifting and handling requirements, see specification 24590-WTP-3PS-G000-T0003.
SELLER shall provide lifting eyes or lugs to facilitate lifting and handling of the exhausters.
Lifting eyes or lugs shall be certified suitable for the safe, balanced lifting and handling of the

equipment.

Metal tags that identify the maxiinum design load (excluding dynamic load factor) shall be
provided for all lifting lugs, bails, and other lifting points.

Deleted

Sound Ratings

Exhauster sound pressure level goal is less than 93 dB(A) at 3 feet.

Design Conditions

Design basis performance and capacity data are as listed on the exhauster data sheet, 24590-
LAW-MAD-LVP-00006.

Gas stream properties are shown on exhauster data sheets. Materials of construction used
shall be compatible with the effluent being handled.

SELLER to provide an estimated useful life for the exhausters.
DELETED
DELETED
DELETED

DELETED
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DELETED

Inlet and outlet hoses LVP-HOSE-00003 to 00008, shall be designed for a positive pressure of
15 psig and full vacuum. Inlet and outlet hoses shall be designed for a temperature of 450 °F.
The inlet and outlet hoses shall include a 0.04 inch corrosion allowance. The corrosion
allowance does not apply to the thin wall bellows / corrugated metal hose section.

Inlet and outlet hoses are passive mechanical equipment performing a confinement function.
Inlet and outlet flanges shall be raised face.

Inlet and outlet hose support will be a Buyer responsibility.

Inlet and outlet hoses shall be designed and tested in accordance with ASME B31.3-1996,
Process Piping.

Inlet seal purge hoses, LVP-HOSE-00010, LVP-HOSE-00011 and LVP-HOSE-00012 shall be
designed for a positive pressure of 250 psig and a temperature of 300 F. A corrosion
allowance for the inlet seal purge hoses is not required.

The WTP plant interface for the inlet seal purge hoses, LVP-HOSE-00010, LVP-HOSE-
00011 and LVP-HOSE-00012 is located near the motor end of the exhauster skid. The WTP
plant supply for the seal purge will drop vertically from the ceiling. The WTP plant supply
piping for the seal purge will end with a 1/2 inch, 150 pound, raised face flange. The flange
face will be at elevation 54 feet 8 inches (approximately 6 feet- 8 inches from the exhauster
base).

Environmental and Seismic Qualification

Exhausters and hoses shall be qualified in accordance with the following engineering
specifications:

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

e 24590-WTP-3PS-FBO1-T0001, Structural Design Loads for Seismic Category HI/IV
Equipment and Tanks

The environmental conditions for the plant rooms in which the exhausters are located are
listed on the environmental qualification data sheets attached to the exhauster data sheet,
24590-LAW-MAD-LVP-00006.

The equipment qualification requirements are contained in the exhauster data sheet, 24590-
LAW-MAD-LVP-00006. The exhausters and the inlet and outlet hoses are designated
“Electrical” with seismic operating requirements during and after the seismic event. It is
anticipated that the skid-mounted exhausters will be seismically qualified using the
methodology of AC 156 (shake-table); reference Section 4.3.4, of 24590-WTP-3PS-FB(O1-
TOOO1.

1t is anticipated that one skid-mounted exhauster including: motor coupling, electrical
enclosure(s), exhauster shaft speed sensor/transmitter, exhauster bearing RTDs/transmitters,
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electric heat trace, seal purge control instrumentation, removable exhauster and hose
insulation, inlet / outlet hoses and motor will be shake-table tested.

The exhauster, motor coupling, and hoses shall remain functional during and after the shake-
table testing.

It 1s anticipated that the shake-table test will be approximately 2.5 hours long, proving the
exhauster will perform for 2 hours after the SC-III seismic event.

The electrical enclosure(s), exhauster shaft speed sensor/ transmitter and exhauster bearing
RTDs/transmitters do not have to function during or after the shake-table testing. However,
these components can not fail in such a way as to prevent the exhauster from operating during
or after the shake-table test.

The components subjected to the shake-table will not be used in the final operating plant. The
WTP will take delivery of the shake-table tested items. The shake-table tested items will be
stored on site and used as maintenance mock-ups in the future.

DELETED

Mechanical Requirements

See exhauster data sheet, 24590-LAW-MAD-LVP-00006 contained in the MR.

Exhauster inlets and outlets shall include allowances for the full dead weight of the inlet and
outlet hoses.

Provide a minimum 1-in. pipe size, threaded drain coupling at the exhauster casing low point,
with square-headed screwed drain plug. Provide one drain connection per stage or pressure
chamber. Coupling shall be extra long length to allow extension through insulation, when
required.

Inlet and outlet flexible connections are specified on the exhauster data sheets,

SELLER shall provide lifting eyes or lugs to facilitate lifting and handling of the exhausters.
Lifting eyes or lugs shall be certified to be suitable for the safe, balanced lifting and handling
of the equipment.

SELLER shall provide a grounding lug or boss on the exhauster housing or frame to facilitate
attachment of grounding cable by the Buyer.

SELLER shall provide the design detailing how the exhausters are welded to the BUYERS
embed plates.

e  The embed plate design location and elevation for exhausters is shown on drawings
24590-LAW-DB-S13T-00135 & 00136, drawing coordinate (F-4) . The design elevation
for the top of the embed plates is 48 feet - 0 inches, in plant elevation. To account for
embed elevations and vanations of the concrete floor the bottom elevation for the
exhausters shall be set at + 48 feet, +1/2 inch in plant elevation.
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s  The BUYERS existing embed plates for the exhausters are coated carbon steel plates,
stock code: EBPNS02CD, shown on drawing 24590-BOF-DD-S13T-00001. 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.
e Deleted
s  Deleted
¢  Deleted

39 Balance and Vibration Standards

391 Exhausters rotors shall be balanced to Quality Grade 2.5 of ISO 1940-1:2003, with results
documented and submitted to Buyer.

3.10 Bearings

3.10.1 Bearings for exhausters shall have a minimum L-10 service rating life of 100,000 hours unless
noted otherwise on the data sheet, 24590-LAW-MAD-LVP-00006. Bearing rating life shall
be established m accordance with ABMA 9 or 11, as applicable.

3.10.2 For all exhausters, it shall be possible to replace the bearings without disconnecting any piping
or disassembling the exhauster housing.

3.10.3 Extended lube lines and fittings shall be provided as required to permit lubrication during
operation.

3.11  Shaft Seals and Seal Purge Control

3111 Exhausters shall be furnished with shaft seals as specified on the exhauster data sheet, 24590-
LAW-MAD-LVP-00006.

3112 The exhauster shall be furnished with the shaft seal purge controls. The BUYER will supply
dry instrument air for the seal purge at approximately 100 psig.

3113 The SELLER’s shaft seal purge control panel with instrumentation may include the following:
stainless steel tubing, inlet isolation ball valve, pressure regulator, pressure gauge with root
and bleed valves, flow meter / indicator for normal flow, flow meter / indicator for high flow,
flow switch, pressure switch / pressure transmitter with 5-way isolation manifold and check
valve.

3.12  Safety Guards

3.121 Exhausters shall be provided with bolted drive guards that cover the shaft and bearings.
Provisions shall be niade for access to lube fittings without removal of drive guards.
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Guards shall cover moving parts on all sides where worker access may occur, including rear
portions of moving parts.

The guards shall comply with the requirements of OSHA 29 CFR 1910 Subpart O -
Machinery and Machine Guarding,.

Loadings

The skid mounted exhauster / assembly shall be self-supporting, and capable of carrying the
static and dynamic loads of the exhauster components and the stress imposed during shipment,
installation, and operation.

Electrical Requirements

Provide conduit and cables from motor to skid edge. Terminate motor power cables ina
junction box at the skid edge.

Enclosures with incoming power supply, shall have a manually actuated disconnecting means
mounted on or close to the enclesure, m an easily accessible location. Disconnects shall
include provisions for a lockable device.

SELLER shall provide a grounding lug or boss on the exhauster housing or frame to facilitate
attachment of grounding cable by the Buyer.

Motor drive combination shall be suitable for operation for the design conditions shown on the
exhauster data sheet, 24590-LAW-MAD-LVP-00006.

Induction motors shall be in accordance with specification 24590-WTP-3PS-MUMI-TO0G2,
and as indicated on the motor data sheets appended to the exhauster data sheet, 24590-LAW-
MAD-LVP-00006 with the following exception: Motor space heaters are required for the
purpose of long term storage. The motor space heaters do not have to be removable. See
specification 24590-WTP-3PS-MUMI-T0002, Section 3.4 for heater requirements.

See exhauster data sheet 24590-LAW-MAD-LVP-00006 for premium exhauster motors
sclection m accordance with IEEE Std 841.

Drive motors shall be specifically designed and constructed for use with adjustable-speed
drives in conformance with NEMA MG-1 Part 31 criteria. Manufacturer shall provide
certification to the Buyer that the motor is compatible with an adjustable-speed drive and will
perform within the specified duty range without incident.

Transient voltage variations due to short circuits, disturbances from outside supplies, and their
effect on plant operation cannot be avoided. The following criteria shall apply in such cases:
Momentary voltage depression down to 80 % of rated equipment voltage shall not affect
equipment operations,

Adjustable Speed Drives (by Buyer)
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3.14.10  All electrical equipment and material including fittings, devices, apparatus, fixtures,
appliances, utilization equipment, cabinets, and control panels shall be suitable for installation
and use in conformity with NFPA 70.

3.14.}1  Suitability of equipment shall be evidenced by listing or labeling by a nationally recognized
testing laboratory (NRTL).

3.14.12  Criteria for Acceptability of Electrical Equipment

3.14.12.1

All electrical equipment for facility and equipment wiring, as defined by the National
Electrical Code NFPA 70-1999, shall be Approved. Approval will be in accordance with
Article 90-4, “Enforcements”, Article 90-7, “Examination of Equipment for Safety,” and
Article 110-3, “Examination, Identification, Installation, and Use of Equipment.”

Approved means “Acceptable to the Authority Having Junisdiction” (AHJ), as defined in
Article 100 of NFPA 70-1999. Only the WTP Electrical AHJ can provide the approval.

*“Equipment” is defined by the NFPA 70 as, “A general term including material, fittings,
devices, appliances, fixtures, apparatus, and the like used as a part of, or in connection
with an electrical installation™. As used here, the entire mechanical assembly is not
considered an electrical installation, only the electrical and/or electronic components,
and the interconnecting wiring.

Listing and labeling by an OSHA Recognized NRTL is the primary means (Method 1
below) of obtaining WTP AHJ approval for electrical equipment, devices and materials.
All Control Panels shall be UL labeled by a certified UL 508A shop.

Electrical Equipment that is installed on (standard or custom fabricated) Mechanical
Equipment shall comply with the requirements stated above.

Electrical Equipment, that is part of Mechanical Packaged Equipment, being field-
evaluated and Labeled at the factory by an NRTL is an alternate method of obtaining
WTP AHIJ approval.

Method 1 (Primary): Listed, Labeled or Certified (i.e. UL508A)

The WTP AHJ shall approve and accept electrical equipment without additional
examination if it is Listed, Labeled, or Certified by a US NRTL, as recognized by OSHA
under 29 CFR 1910-Subpart S and is acceptable for the application, environment and
other requirements of NEC Article 110. For a listing of and Typical Registered
Certification Marks of US NR'T1.’s recognized by OSHA go to
http://www.osha.gov/dts/otpca/nrtl/nrtlmrk html.

(NRTL) listing or labeling is not required for the LAW exhauster motors.

The supplier shall submit a certificate of Conformance (C of C) document for review and
approval by the AHJ that lists all the electrical components listed or labeled by OSHA
recognized NRTL, under 29 CFR 1910-Subpart S. These components are found, by the
NRTL, to conform to all applicable OSHA recognized test standards and are acceptable
for the application, environment and all requirements of NEC Article 110.3. The
Certificate shall further certify that the UL-508A labeled cabinets have not been
modified by non-UL 508A qualified workers.

Appendix G Contains a sample document that meets the AHJ requirements for the C of
C.
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Method 2 (Alternate): Field Evaluation by a NRTL

. Electrical equipment that is part of an overall electrical or mechanical assembly having a

NRTL safety evaluation or a field evaluation, which states the equipment has been
accepted or otherwise deemed safe by the NRTL recognized by OSHA under 29 CFR
1910-Subpart S, using US standards, will be evaluated by the Buyer Electrical AHJ for
acceptability. If found acceptable no further examunation of the equipment is required.

. SELLER shall submit all field evaluation reports completed by an OSHA recognized

NRTL for review and approval by the BUYER electrical AHJ. These field evaluation
reports shall show compliance to the applicable USA Electrical Standard(s) recognized
by OSHA that are listed on the OSHA website
http://www.osha.gov/dts/otpca/nrtl/allstds.html. The NRTL Label will be as shown on
the OSHA website with any additional markings that are necessary to indicate
acceptability for use in the USA.

Instrument, Control and Electrical components that contain less than 50 volts are exempt
from NRTL Labeling/Listing or Field Evaluation, and do not require inspection,
examination, or analysis for safety by the BUYER Electrical AHJ, with the following
exceptions: a. Components that require NRTL Certification for the purposes other then
electrical safety (e.g. fire protection, fire detection, fire barriers, Hazardous/ Flammable
Rated Devices, etc) are not exempted from NRTL Certification. b. Wiring external to
components not exempted from NRTL Certification.

The exhauster shall be furnished with electrical heat trace to minimize the formation of
condensate when the exhauster is in the standby mode.

3.15 Instrumentation and Control Requirements

3151

3.15.2

3153

3.154

3.155

Provide exhauster speed sensor and transmitter, bearing temperature detectors and
transmitters. Provide wire and conduit from sensor to transmitter/ transducer. Locate
transmnitter/ transducer in an enclosure at the skid edge.

Specific manufactures have been identified for the purpose of quality and standardization of
the instrumentation and control system throughout the WTP facility. Appendix F of this
specification includes a list of instruments and ancillary components. This list also identifies
multiple suppliers for many commodities. However, inclusion in Appendix F does not hnply
that a supplier has been approved as a supplier of Quality (Q) products.

Exhausters shall be provided with an exhauster shaft speed sensor. Any connecting cables or
signal conditioners are required to provide a 4-20 mA signal output.

Exhausters shall be provided with three wire, dual element, 100 ohm platinum RTD to
measure the temperature of each exhauster bearing. Temperature coefficient shall be 0.00385
ohms/ohm/°C. Generally, all RTDs shall be, spring loaded, and supplied with a connection
head with internal grounding screw and external ground terminal. All elements shall be
connected in the connection head. For applications where a connection head is not feasible,
general purpose RTD probes will be allowed.

Deleted
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Both temperature and speed wires shall be connected to terminal blocks provided by SELLER.
Terminal blocks shall be installed in a separate electrical termination box for external
connection to Buyer’s cable(s). SELLER shall-provide sufficient terminals to allow landing
and continuation of conductor shields. Provide 10% spare terminals.

SELLER shall mount, connect, and wire each instrument or control device such that
adjustment, maintenance, removal, and replacement may be accomplished in a safe manner,
without interruption of service to adjacent but non-associated equipment, and without placing
undue stress on mstalled wiring or devices. Accommodations for strain relief shall be made
when routing wire to hinged enclosure doors and shall be wrapped with spiral wire wrap.

Safety signals shall be 1solated from non safety controls / monitoring signals.

The Buyer will provide power for SELLER instruments. Each source will be delivered at 120
VAQC, 1 phase, 60 Hz, grounded system. All other voltages required by SELLER shall be
derived from the Buyer-supplied 120 VAC, 1 phase, 60 Hz, grounded system. SELLER to
provide any step down transformer from 120 VAC to 24 VDC, if required. Interconnecting
wining or cabling for packaged units furnished by SELLER shall be terminated and tested
according to this specification.

No more than two wires shall be connected to one terminal point. Intemal wiring shall be
continuous from terminal to terminal without splices (except devices with pig tails). Bridge or
comb jumpers are preferred to wire jumpers on terminal strips. Jumpers shall not be installed
on the field side of the terminal strip.

All internal enclosure wiring shall be neatly dressed in slotted PVC wire ways. The wire way
shall be securely fastened to the enclosure back panel. SELLER shall provide PVC wire ways
on the opposite side of field terminations to be used by the Buyer. Adequate space shall be
provided around terminal blocks to allow the Buyer to train and terminate cables. The field
side wire way shall be designed for multi-core field cables with conductor size of # 14 AWG.

Circuits of different voltages (service level} shall be terminated on physically separate
terminal strips and clearly labeled to show the circuit voltage. Terminal blocks shall be
segregated according to signal type.

AC power shall be routed through separate wire ways or separated with a divider from

24 VDC discrete and analog instrument signals within enclosures. Power and signal cabling
shall not be run in parallel except in separate wire ways, and should cross at a 90-degree angle
only.

Wires shall be tagged with SELLER’S cable designation number at both ends with (heat
shrinkable or non-shrinkable) plastic sleeve type wire markers.

The Buyer will also supply an equipment list in MS Access format which lists each instrument
and is arranged in numerical order. SELLER shall populate the instrument list. The fields
required to be populated are as follows: Instrument tag number, SELLER’s referenced tag
number if applicable, Service description, Instrument type, Signal type, P&ID number, Data
sheet number if applicable, Location drawing number if applicable, Instrument installation
details, Manufacturer name, Model number, Calibration range of instrument, Set point, Wiring
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diagram number, Schematic drawing number, Device address of serial communication link
data, I/O address of serial commumication link data, Shipped loose if apphicable.

Software and Firmware for equipment shall be provided per engineering Specification 24590-
WTP-3PS-JQ00-T0004.

All items, physical and electronic, required to operate and maintain all supplied software shall
be provided per section 6.1 of Engineering Specification 24590-WTP-3PS-JQ00-T0004.

Each instrument shall have nameplate information that includes the following:

Applicable to ALL Instrumentation

s Manufacturer’s Name

* Manufacturer’s model and serial number
« Buyer’s Purchase Order No.

e Buyer’s Tag Number

Applicable to ELECTRONIC Components

s Power rating
e Electrical Area Classification
« Approvals and Listings per NEC

Where the combination of manufacturer’s standard nameplate and instrument body stampings
are unable to accommodate all of the required and applicable information, a separate stainless
steel nameplate shall be provided to include the Buyer’s tag number, PO number, and all of
the applicable missing information. This separate stainless steel nameplate shall have the
information impressed, stamped, or etched directly on the stainless steel surface. The
nameplate, where physically possible, shall be secured to the body of the instrument by
corTosion resistant screws tapped into a low stress area of the assembly, so the structural
integrity and functional capability of the assembly are not impaired. If it is not physically
possible to secure the nameplate to the body of the instrument, then the nameplate shall be
attached using a stainless steel wire.

Accessibility and Maintenance

SELLER’s recommended accessibility and recommended spares for each piece of equipment
shall be included in SELLER’S submittal,

SELLER shall provide the inspection and maintenance requirements with the recommended
intervals to be performed by Buyer.
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3.17 Deleted
3.18 Flexible Connectors, Inlet and Qutlet Hoses

3.18.1 When specified on the data sheet 24590-LAW-MAD-LVP-00006, SELLER shall provide
flexible connectors for inlet and outlet hoses. SELLER shall specify the connector
manufacturer and model number on the exhauster data sheet.

3.19  Sacrificial offgas skid-mounted exhauster LVP-EXHR-00001TEST

3.19.1 The sacrificial exhauster is not a piece of permanent plant equipment and can be
stored indoors or outdoors. During storage at the WTP no maintenance will be
required.

4 Materials

4.1 Construction

4.1.1 Materials of construction shall conform to the exhauster data sheet 24590-LAW-MAD-LVP-
00006, as applicable.

412 Material test reports of chemical and physical properties shall be provided for pressure
retaining components, including weld filler metal of the exhausters and hoses. Material test
reports of chemical and physical properties for the exhauster impeller and exhauster shaft shall
be provided.

413 ASME and/or ASTM material designations and grades shall be indicated on the fabrication
drawings and in the material lists.

4.2 Electrical
42.1 Low-voltage power and control cables which are located external to the enclosures and
not integral to the components shall be stranded copper, 600 V type XHHW-2 or Buyer-

approved equivalent.

4.2.2 Internal enclosure wiring shall be stranded copper, flame-retardant, 600 V, synthetic heat
resistant, or machine tool wire, or high-flexible thermoset.

423 Electrical equipment on the packaged unit shall be grounded to the package unit skid.
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The wire insulation color for power wiring shall be as follows:

Color Duty

Black Ungrounded conductors more than 50 VAC

White Grounded conductors more than 50 VAC

Green Equipment grounding wire

Greer/ Yellow tracer Isolated instrument grounding wire

Light Blue Ungrounded supply voltage less than 50 V (DC or AC)

Violet Switched ungrounded voltage less than 50 V (DC or AC)

White/ Blue tracer Grounded or return supply voltage less than 50 V (DC or
AC)

The minimum size of conductor will be as follows (this requirement does not include cabling
integral to components):

External Internal Wiring

Conductor Size  in enclosures
Duty (AWQG) Size (AWG)
Power and Lighting (480 V and below only) 12 14
Current Transformer Wiring 10 10
Control Circuits (120 V AC/ 125V DC) and 14 16
Instrument power circuits
Instrumentation — Single pair or triad cable 16 18
Instrumentation — Multi-patr or triad cable 18 18
Communication cable (Fieldbus, Profibus) 18-22 18-22

Enclosures
SELLER shall furnish terminal boxes as follows:

Wiring for electronic, instrument, communication, and signal cables shall be segregated
from both power and control cables. The 120 VAC power supply for instruments will be
routed in the same panel as the instrument wires.

Enclosures shall be designed for front access only unless otherwise specified. All
components and equipment in enclosures shall be accessible and removable from the front.
Enclosures shall be stainless steel, NEMA Type 4X.

Access to enclosure internal components or equipment shall not require the use of hand
tools, other than to open the cabinet. Access to any component within the enclosure for
maintenance or replacement shall not be prevented by proximity to other components
within the enclosure. Equipment mounted in the rear of the enclosure shall be on a back-
panel and positioned to facilitate removal and replacement.
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4.2.6.5 Where cables to the exhauster are to be supplied and installed by the Buyer, SELLER shall
provide space for installing and terminating the cables.

4266 All enclosures shall be provided with grounding means.

The enclosure grounding system shall be installed in conformance to IEEE Guide 1050-
1996, section 5.3.1 “Single point grounding system”. All instrumentation enclosures shall
have an equipment safety ground bus and an isolated signal ground bus, except instrument
junction box. Instrument junction box shall only have an equipment safety ground. The
grounding bus shall be constructed with solid copper, and all connections shall be drlied
and tapped. The ground bus shall be drilled and tapped for an additional 20 percent spare
terminations.

The equipment safety ground bus shall be solidly bolted to the enclosure structure. Where
enclosures are to be connected together after final installation, each end of the safety ground
bus will include provisions for connection to the adjacent enclosure safety ground bus. A
bolted compression type 2/0 terminal lug shall be installed at each end of the bus to facilitate
connection of Buyer’s 2/0 AWG stranded copper ground cable.

All removable metal components shail be connected to the equipment safety ground bus.
Components shall not be grounded to each other via a common wire connecting the
components to the equipment safety ground bus. Enclosure door and back-panel shall be
bonded to the equipment ground.

4267 Grounding for electrical devices and instruments, including signal and power supply shall
be in accordance with manufacturer’s recommendations and applicable NEC requirements.

4.2.7 Raceways

4271 Liquid-tight flexible metallic conduit shall be used to isolate the transmission of vibration to
the conduit system, and for connection to equipment which may be periodically removed.

4272 Liqud-tight flexible metallic conduit shall be supported within 12 inches of each box,
cabinet, conduit body, or other conduit termination and shall be secured at intervals not to
exceed 4 1/2 ft.

4273 Conduit connections to junction boxes shall be made using water-tight threaded hubs or
factory threaded hubs.

4.3 Prohibited Materials

431 Bronze, copper, lead, zinc, tin, antimony, cadmium, or other low melting point metals, their
alloys, or materials containing such metals as their basic constituents, or molybdenum and
materials with halogen content of more than 200 ppm shall not be used in direct contact with
stainless steel.

4.3.2 Asbestos shall not be used in any component of the exhausters or accessories.

433 Certain chemicals and materials are restricted from use at WTP. Restricted chemicals and
materials are given in 24590-WTP-LIST-CON-08-0001, Restricted Materials List.
Specification of these chemicals/materials requires specific authorization from the Buyer
(WTP Safety Assurance).
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5 Fabrication

5.1 Exhauster Welding

5.1.1 All fabrication, welding, inspection and repair procedures of exhauster wheels, exhauster
housing, housing framing, and supports shall conform with the following, as applicable:

AWS D1.1-2008 Structural Welding Code, Steel

AWS D1.3-2008 Structural Welding Code, Sheet Steel

AWS D1.6-2007 Structural Welding Code, Stainless Steel
AWS D9.1-2006 Sheet Metal Welding Code

AWS D14.6-2005 Welding of Rotating Elements of Equipment

5.1.2 Repairs required as a result of weld rejection by cither Buyer or SELLER’s final inspection
shall be fully documented in accordance with SELLER’s quality assurance (QA) program.
Weld repair records shall be included with the document package.

513 Welding procedures and procedure qualification records shall be submitted to Buyer for
review and permission to proceed prior to use. Each procedure shall be prepared and qualified
in accordance with the requirements of the above listed standards or ASME Boiler and
Pressure Vessel Code, Section IX.

5.2 Inlet/Outlet Hose Welding
521 Welding procedures and procedure qualification records shall be submitted to Buyer for

review and permission to proceed prior to use. Each procedure shall be prepared and qualified
in accordance with the requirements of ASME Boiler and Pressure Vessel Code, Section IX.

6 Tests and Inspections

0.1 General

6.1.1 SELLER shall conduct and shall be responsible for the shop tests called for in this
specification and in applicable standard and referenced documents. SELLER shall fumnish all
facilities necessary for the performance of such tests.

6.1.2 SELLER shall submit an inspection and test plan for Buyer review and approval.

6.1.3 Software testing shall be performed per section 3 of Engineering Specification 24590-WTP-
3PS-JQO0-T0004

6.2 Environmental Equipment Qualification

6.2.1 Environmental equipment qualification of the exhausters, motors, instruments, and electrical
accessories shall be conducted in accordance with specifications 24590-WTP-3PS-JQ06-
T000S.
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Seismic Equipment Qualification

Seismic qualification of the design of exhausters shall be in accordance with the methods and
procedures described in specification 24590-WTP-3PS-FBO1-T0001.

When SS equipment is qualified by testing, the sacrificial test unit shall not be used as
permanent plant equipment.

Personnel Qualifications

Personnel performing nondestructive examination (NDE) or reviewing NDE results shall be
certified to ASNT-SNT-TC-1 A, Level [ or Level III. Qualifications of personnel performing
inspections and tests shall be verified by SELLER.

Non-Destructive Examinations

SELLER shall perform NDE in accordance with SELLER’s procedures. NDE may include
visual, radiographic and liquid penetrant examination procedures.

NDE procedures shall be submitted to Buyer for review and permission to proceed prior to
use.

Exhauster pressure boundary welds shall be 100% visual tested and liquid penetrant tested as a
minimum. Exhauster non-pressure boundary welds shall be 100% visual tested.

If the exhauster pressure boundary is stainless or a nickel based alloy, positive material
identification (PMI) will be required in accordance with 24590-WTP-3PS-G000-T0002.

PMI will be required for the inlet/outlet hoses in accordance with 24590-WTP-3PS-G000-
T0002. When using Table 2 in the PMI specification, the following apply: inlet and outlet
hoses are System LVP, inlet and outlet hoses are Fluid code PW.

Inlet/outlet and seal purge hoses shall be tested and inspected in accordance with ASME
B31.3-1996, Process Piping as follows:

»  Hydrostatic or pneumatic pressure testing for normal service

s  Visual examination for normal service

e 5 % radiographic examination for normal service (girth and miter welds)
e  Bellows NDE per ASME B31.3-1996 Appendix X

Shop Tests

Exhauster performance testing shall be in accordance with ASME PTC-10-1997, Type 2 test.
SELLER shall perform standard factory tests, which, as a minimum, include the tests listed in

Sections 6.6.1 through 6.6.9, as well as tests called out in referenced specifications for the
motors.
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All test results shall be certified, documented, and submitted to the Buyer for review and
permission to proceed. All test reports shall be accepted by the Buyer based on the acceptance
criteria outlined in SELLER’S test procedures.

Functional performance test for electrical equipment.
Exhauster casing pressure test.
Pressure testing of seal purge inlet and outlet hoses

Vibration performance shall be checked and reported over the entire operating range of the
exhauster tests.

A meg-ohm test of all wires shall be performed prior to termination of all wires pulled into
conduit, The meg-ohm test results shall be certified, documented, and submitted to Buyer for
review.

A continuity check of all wiring shall be performed to verify conformance with SELLER’s
wiring schematics. The continuity check test results shall be certified, documented, and
submitted to Buyer for review.

Site Tests

Buyer startup personnel will perform commission testing after imitial installation at the WTP.

7 Preparation for Shipment

7.1

7.1.1

7.2

7.2.1

General

Exhauster and accessories shall be packaged, shipped, handled, and stored in accordance with
ASME NQA-1 (2000), Part II, Subpart 2.2, Article 302, Levels of Packaging, at the following
levels:

Level B:

s  Exhauster assemblies with motors

e  Motors in packages separate from the exhauster
Level C:

. Exhauster assemblies without motors
e  Exhauster removable insulation

*  Hoses and removable insulation

Cleanliness

SELLER’s cleaning procedures shall be submitted to the Buyer for information. Prior to
surface preparation and coating application, visually examine welds, the exhauster impeller,
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air stream surfaces of the exhauster housing, and the air stream surfaces of all furnished
accessories. Remove all dirt, oil, and grease, loose mill scale, weld spatter, and other foreign
matter on surfaces to be painted in accordance with SELLER’s cleaning and coating
procedures.

Painting and Special Protective Coatings

All shop painting shall be in accordance with SELLER’S painting procedures. SELLER’S
painting procedures shall be submitted to the Buyer. A list of surfaces to be coated, with
manufacturer’s names of coating materials to be used for each, shall also be submitted.

e Cast iron exhausters: Engineering Specification 24590-WTP-3PS-AFPS-T0001, Appendix
C, Table 2, System Code MS, using a pre qualified coating product, P16, from Appendix
C, Table 1.

s Stainless steel exhausters: no coating required.

s Carbon steel structural skid frame and supports: Engineering Specification 24590-WTP-
3PS-AFPS-T0001, Appendix C, Table 2, Systern Code D, using one coat of P02 and one
finish coat of P04, from Appendix C, Table 1.

» Stainless steel structural skid frame and supports: no coating required.

» Motors: coating in accordance with the manufacturer’s standard coating system.
Color of finish material shall be ANSI 70 Gray.

Appendix H, Manufacturer’s Standard Coating Data Sheet, to 24590-WTP-3PS-AFPS-T0001
shall be completed and submitted to the Buyer for information.

Tagging

A stainless steel nameplate shall be attached to each exhauster 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 identified
with Buyer-provided tag numbers.

Shipping

SELLER shall comply with specification 24590-WTP-3PS-G000-T0003.

Exhauster inlet and discharge connections shall be provided with temporary protective covers.
These covers will be removed prior to connection to Buyer’s piping.

Inlet and outlet hoses shall be shipped loose for field installation.
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8 Quality Assurance

8.1 QA Requirements Specific to Item(s) or Service

8.1.1 The quality assurance program requirements of this specification are those specified in the
following documents:

e  ASME-NQA-1, marked as applicable in QQ data sheet of ANSIVASME NQA-1 (2000)
Quality Assurance Program Requirements, attached to the material requisition

o  ASME NQA-1 (2000), Part II, Subpart 2.2, QA Requirements for Packaging, Shipping,
Receiving, Storage and Handling of Items for Nuclear Power Plants

e 24590-WTP-3PS-GO00-T0001, Engineering Specification, Supplier Quality Assurance
Program Regquirements

8.2 Commercial Grade Dedication
g.2.1 The exhausters with accessories and hoses are anticipated to be items available in the
commercial market. SELLER will be responsible for purchasing the commercial items and

dedicating the CGlIs using a CGD program.

822 Submittal drawings shall show locations for or placement of flexible connectors on the
exhauster skid general arrangement drawing.

9 Configuration Management

9.1.1 Equipment and/or components covered by this specification are identified with Component
Identification System numbers shown in exhauster data sheet 24590-LAW-MAD-LVP-00006
and drawing 24590-LAW-M6-LVP-00001. Each item shall be identified in accordance with
Section 7.4, Tagging.

10 Documentation and Submittals

10.1  General

10.1.1 SELLER shall submit to Buyer engineering and quality verification documents in the forms
and quantities shown in Form G-321-E, Engineering Document Requirements, and Form
G-321-V, Quality Verification Document Requirements, attached to the MR.

10.2  Drawings

10.2.1 Drawings shall include:

*  The outline dimensions of exhauster, including outline and detail drawings for each
component (motor, etc). These drawings shall reflect the “as-shipped” configuration of
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the equipment and mstrumentation. As a minimum, interface control drawings shall
contain overall dimensions of the exhauster and motor, materials of construction,
instrumentation interfaces, and equipment mounting information including bolt hole sizes
and quantities of bolts required.

e  Exhauster skid general arrangement

*  Mounting dimensions and information required for the design of supports and
foundations, including any special assembly instructions

s  Operating weights of exhauster assembly including motor components

s Center of gravity of assembled skid

e  The space required for the removal of components

¢  The locations of access doors, 1if any

s  The weights of individual components

o  The locations and identification of parts that are included in the parts list

*  Assembly drawings providing sufficient detail to facilitate assembly of the component
parts of the exhauster

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

o  The ASTM or equivalent designation for materials

e Interconnection diagram and cable schedule showing details of all internal connections
and Buyer external connections. SELLER’S furnished cable schedule shall include
service voltage and Class of Circuit per NEC Articles 725, 760 and 800 for each cable.

10.3 Procedures

10.3.1 Procedures shall include

s  Electrical component performance test procedures

s Test procedures for exhauster performance

e  Test procedures for exhauster housing and shaft leakage tests

e  Test procedures for sound, vibration, and mechanical running tests

¢  Test procedures for software testing shall be provided per section 7.2 of Engineering
Specification 24590-WTP-3PS-JQ00-T0004.

s  Environmental equipment qualification test procedures in accordance with specifications,
24590-WTP-3PS-JQO6-T000S.

10.4  Imspection and Test Reports

10.4.1 Inspection and test reports shall include:

e  Deleted
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s Deleted

s  Exhauster housing and shaft seal leakage test reports

s  Exhauster performance test reports, including exhauster curves
¢  Sound pressure levels

¢  Exhauster wheel/shaft vibration, and mechanical test reports

Calculations

Seismic analysis/calculations shall be submitted for Buyer’s review and permission to
proceed. Calculations shall be in accordance with 24590-WTP-3P5-G000-T0014.

DELETED

Exhauster estimated design life report shall be provided.

Manuals

The following manuals shall be provided:

e  Erection and installation manuals that provide complete, detailed procedures for installing
and placing equipment in initial operation. The manuals shal! include all erection and
installation drawings.

e  Operation and maintenance manuals that provide complete, detailed descriptions of
components and accessories 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 guides. All manuals/drawings shall include OEM part numbers.

¢ Instruction manuals that cover all major components such as exhausters, motors, controls,
and instrumentation, including those purchased from a subcontractor. SELLER shall
obtain such manuals and lists, and submit them to the Buyer.

SELILER shall provide instructions regarding site long and short term storage. Long term
storage 1s considered up to 5 years.

Where manuals include information applicable to several components, sizes or models, non-
applicable information shall be lined-out.

Certificates of Conformance

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 suitabte for the safe,
balanced lifting and handling of the equipment.
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10.8  Lists and Schedules

10.8.1 The following lists and schedules shall be provided:

o  Parts list, and cost for parts and items subject to deterioration and replacement. SELLER
to state shelf life and storage requirements for spare parts.

o  List of recommended spare parts
10.9  Materials Certifications

10.9.1 Matenal Certification for components of the exhausters shall be submitted as noted in
paragraphs 4.1.1 and 4.1.2,

10.10 Data

The following data sheets shall be provided:

» Buyer's data sheets, completely filled out by SELLER, showing all information required to determine
that the units are of the design and materials specified herein, including motor data sheets.

e Acoustic data report. Sound test data from similar equipment previously tested can be submitted in
lieu of test for the purchased equipment.

o Exhauster performance curves at 60 %, 80 %, and 100 % design speed at design conditions specified
on the data sheets.
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Appendix A - Deleted
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Appendix B - C.37 ASME NQA-1-2000, Quality Assurance
Requirements for Nuclear Facilities

1.0 Scope

This Appendix to the specification covers the tailoring of ASME NQA-1-2000 which is required
for use by the WTP project as an implementing standard to perform Commercial Grade
Dedication (CGD) activities using ASME NQA-1-2004.
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Appendix C: Implementing Standards

C.37 ASME NQA-1-2000, Quality Assurance Program Requirements for
Nuclear Facilities

Revision: 2000

Sponsoring Organization: The American Society of Mechanical Engineers

WTP Specific Tailoring

The following tailoring of ASME NQA-1-2000 1s required for use by the WTP project as an
implementing standard to perform Commercial Grade Dedication activities using ASME NQA-1-2004.

NQA-1-2000, Part 1 Introduction

Replace the Commercial Grade Itemn definition with definition from NQA-1-2004, Part 1,
Section 400:

Commercial Grade ltem: a safety class/safety significant structure, system, or component (SSC), or
part thereof, that affects its safety function, that was not designed and manufactured in accordance
with the requirements of this Standard.

Justification: By tailoring NQA-1-2000 to incorporate elements of NQA-1-2004, the Commercial Grade
ltem definition is broadened to reflect current industry practices related to Commercial Grade Dedication.
Currently there are gaps among NQA-1 qualified suppliers and utilization of NQA-1-2004 will enable
WTP to employ technically acceptable suppliers not available under the provision of NQA-1-2000. The
NQA-1-2000 standard was established primarily to provide for the purchase of replacement parts for
nuclear-related facilities and is not sufficient to support the purchase of commodities and equipment
needed for a new facility.

NQA-1-2000, Part 1 Introduction

Add to the reference section ASME NQA-1-2000, Section 400, Terms and Definitions, the following
definitions from NQA-1-2004, Part 1, Section 400:

Commercial Grade Service: a service that was not provided in accordance with the requirements of
this standard.

Critical Characteristics; important design, material, and performance characteristics of a commercial
grade item or service that, once verified, will provide reasonable assurance that the item or service
wiil perform its intended safety function.

Dedication: an acceptance process performed in accordance with this Standard to provide reasonable
assurance that a commercial grade item or service will successfully perform its intended safety
funetion and, in this respect, is deemed equivalent to an item or services provided under the
requirements of this Standard.

Dedicating Entity: the organization that performs the dedication process.

8/16/2010 3.28 PM
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Safety Function: a function that is necessary to ensure: 1) the integrity of the boundaries retaining
radioactive materials or hazardous chemicals; 2) the capability to make and maintain the facility safe;
or 3) the capability to prevent or mitigate the consequences of facility conditions that could result in
radiological or chemical exposures to the general public or workers in excess of appropriate limits.

Justification: The tailoring of the NQA-1-2000, by adding definitions of Commercial Grade Service,
Critical Characteristic, Dedication and Dedicating Entity, from NQA-1-2004, allows for the use of the
Commercial Grade Dedication process to procure equipment requiring destgn services by the supplier.
The definitions of Commercial Grade Service, Critical Characteristics, Dedication and Dedicating
Entity incorporate definitions consistent with NQA-1-2004 text. The definition of Safety Function took
the wording from DOE/RL-96-0003, -0004 & -0006 (subsequently cancelled) and added the requirement
included in DOE/RL-96-0005 (subsequently cancelled) to take into account process safety in the WTP
regulatory scope.

NQA-1-2000, Requirement 7 Control of Purchased Items and Services

Replace NQA-1-2000 Requirement 7, Section 700, Titled Commercial Grade ltems in its entirety
with NQA-1-2004, Requirement 7, Section 700.

Justification: NQA-1-2004 provides greater flexibility for implementing the Commercial Grade
Dedication process while assuring that equipment acquired under these processes will support their safety
functions.

Moedify new Section 701 General as follows:
701 General

When Commercial Grade Items or Services are utilized, the dedicating entity can utilize the
requirements of this section for procurement and acceptance of items or services as an acceptable
alternative to Sections 200 through 600 of this Requirement, except that Supplier evaluation and
selection, where determined necessary by the Purchaser, shall be in accordance with Section 200 of
this Requirement. The applicable requirements of this Standard shall apply to dedication activities for
acceptance.

Sampling plans utilized to select items for special test(s), inspection(s), and / or analysis should have
an adequate technical basis based on established standards that consider lot traceability, homogeneity,
and the complexity of the item (NQA-1-2004, Non-mandatory Appendix 7A-2).

Justification: Corrects the section numbers to correspond to the appropriate section of NQA-1-2000 and
adds text from an NQA-1-2004 non-mandatory appendix that sampling plans shall have an adequate
technical basis considering lot traceability and homogeneity and the complexity of the item,
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Modify Section 704 Dedication as follows:

704 Dedication

{a) The dedicating entity shall provide reasonable assurance that the commercial grade itemn or service
meets the acceptance criteria for the identified cntical characteristics. *“The four methods that can be
used to accept commercial grade items or services are :

Method 1 - Special Tests, Inspections, and/or Analyses
Method 2 - Commercial Grade Survey of Supplier
Method 3 - Source Verification

Method 4 - Acceptable Supplier/Item Performance Record

The four acceptance methods provide, either individually or in combination, a means to reasonably ensure
that a CGI, which is received, meets the requirements of the item specified. The results of employing
each method should be documented by the purchaser” (EPRI Guide NP-5652).

Justification: The ASME NQA-1-2004 differs from the EPRI NP-5652 guidance in the description of
how the four acceptance or dedication methods are to be selected and used. The intent of EPRI Report
NP-5652 is to establish that no one methodology is superior to the other. ASME NQA-1-2004 places
heavy reliance on tests, inspections, and analyses ( Method 1} performed afier delivery of material. The
use of Method 1 after delivery could be less than optimal for RPP-WTP, as discovering quality issues
following purchase, fabrication, and delivery may result in large cost and schedule implications for the
project. The Nuclear Regulatory Commission (NRC} Generic Letter 89-02 conditionally endorses the use
of the EPRI Guide NP-5652 methodology. Implementation of the EPRI Guide has become an industry
standard. DOE G 414.1-2A lists EPRI NP-5652 as an acceptable method.

Acceptable Supplier/Item Performance Record: 1f this method is used, it shall be used in combination
with one or more of the other commercial grade items or service acceptance methods described in
Section 7.1.2.12.4.1.4 of the Quality Assurance Manual (24590-WTP-QAM-QA-06-001).

B/16/2010 3-268 PM
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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: (1) the fabrication and installation of those portions of the C5V ductwork
that are being embedded in concrete, (2) the use of ASME B16.9 welding tees in accordance with

ASME B31.3-2002, (3) use of vacuum box leak testing, (4) the ASME B31.3-1998, paragraph 345.2.3(c),
allowance for not leak testing closure welds outside of a closed cell (black cell) and/or hard-to-reach area,
(5) the test pressure that is used for piping systems subjected and designed to HPAV events, and (6)
design for HPAV Detonation/Deflagration loads and associated thermal gradients.

The tailored sections of ASME B31.3 applicable to embedded ductwork will only be utilized to the
extent that it will cover the fabrication, installation, and inspection (and associated testing) of
Category D fluid service piping being used as C5 ductwork. Air testing requirements for this
ductwork will be compliant with ASME AG-1. Below is a description of those portions of

ASME B31.3 that apply to fabrication, installation, and inspection of Category D fluid service
piping and the sections of the SR that they will appily to.

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

The tailored paragraphs of ASME B31.3 applicable to vacuum box leak testing, in lieu of
hydrostatic or pneumatic leak testing, will only be used to leak test full penetration circumferential
piping field butt welds inside a closed cell (black cell) and/or hard-to-reach area as defined in
Appendix M, out to the first isolation component outside the closed cell (black cell) and/or hard-to-
reach area. Further, if the 100 % volumetric inspection using ultrasonic examination per

ASME B31.3 paragraph 344.6, is conducted for welds to be vacuutn 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 closed cells (black cell) and/or hard-to-reach areas.

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

Chapter 3, Materials

3232010 842 AM
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Chapter 5, Fabrication
Table 341.3.2, Visual acceptance criteria for Category D fluid service piping

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

Piping providing a confinement function in accordance with SRD 5.1-2 will comply
with the following sections of ASME B31.3-1996, Process Piping. These sections of
ASME B31.3 are applicable for embedded ductwork.

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

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

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

In Table D300, the description of welding tee per ASME B16.9 shall be revised so it is consistent
with that shown in Table D300 of ASME B31.3-2002:

Stress Intensification

Factor [Notes (2), (3)]

Description Flexibility Out-of-Plane, In-Plane Flexibility Sketch
Factor iy I; Characteristic,
k h
Welded tee per 1 0.9 340+ 174 31 T Same as
ASME B16.9 N : I, 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:

(11)Ifr, 21/8D, and T, > 1.5T , a flexibility characteristic of 4.4% may be used.
2

32372010 B 42 AM
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Justification: The use of a lower flexibility characteristic for welding tees per ASME B.16.9 in
accordance with ASME B31.3-2002 will increase both the out-of-plane and in-plane stress
intensification factors. The increased stress intensification factors will reduce the allowable
out-of-plane and in-plane moments that can be applied to the weiding tee and keep the calculated
stress below the stresses allowable by ASME B31.3-1996,

Safety piping within the scope of SRD 4.2-2 shall comply with ASME B31.3-1996,
Chapter V, Paragraph 345, using the following approach for vacuum box leak testing.
Vacuum box leak testing, in lieu of hydrostatic or pneumatic leak testing, may be used to
leak test full penetration circumferential piping, field butt welds inside a closed cell (black
cell) and/or hard-to-reach area as defined in Appendix M, out to the first isolation
component outside the closed cell (black cell) and/or hard-to-reach area, only under the
following conditions:

Vacuum Box Leak Test Method - The vacuum box leak test shall be in accordance with a Bubble Test -
Vacuum Box Technique method specified in ASME BPV Code, Section V, Article 10, Appendix 11,
subject to the requirements listed below:

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

(b} The test pressure shall be a partial vacuum of at least 7 psi below atmosphere, applied to the outside
of the weld.

(¢} The required partial vacuum shall be maintained for at least 20 sec examination time.

In addition, the following limitations and restrictions shall apply to the application of vacuum box leak
testing in licu of a hydrostatic or a pneumatic leak test:

*  Vacuum box leak testing will only be used to leak test circumferential piping field welds inside a
closed cell (black cell) and/or hard-to-reach area (as defined in SRD Appendix M). This includes any
welds in extensions of piping systems contained or originating in accessible areas between the closed
cell (black cell} and/or hard-to-reach area boundary and the first isolation valve or device beyond the
closed cell (black cell} and/or hard-to-reach area boundary;

* It shall only be used for piping field welds where required to avoid damage to components, ensure the
safety to construction workers, perform leak tests of field welds where physical limitations prevent
hydrostatie or pneumatic leak testing as prescribed in ASME B31.3-1996 paragraph 345.4 and
paragraph 345.5 respectively;

» Pipe welds that are to be vacuum box leak tested will be assessed for suitability. The number of
welds to be vacuum box leak tested shall be limited to a maximum of three welds between
termination points (two termination or closure welds and one intermediate weld) on a given pipe
system except where physical limitations prevent examination by hydrostatic or pneumatic leak
testing. DOE will be informed of such exceptions, and may at its discretion and within 48 hours of
being informed, respond to BNI on the suitability of the use of vacuum box leak testing for such
instances. Termination points may be tanks, vessels, valves, etc. (Specifically excluded from the
definition of termination peints are junctions where the piping changes design class). This could be
either the last two closure welds in a clesed cell (black cell) and/or hard-to-reach area or the last

3/23/2010 B 42 AM
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closure weld in the closed cell (black cell) and/or hard-to-reach area and the last closure weld outside
the closed cell (black cell) and/or hard-to-reach area. 1n addition, vacuum box leak testing would be
permitted for the connection welds between construction modules if this is limited to one
module-to-module weld per piping run within the cells. This is in addition to termination welds on
the piping run. A module is defined as a pre-leak-tested subassembly containing multiple pipe
spools;

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

(a) Straight pipe to straight pipe connection butt welds

(b) Straight pipe to 30° elbow connection butt welds

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

(d) Straight pipe to concentric reducer connection butt welds

(e) Straight pipe to eccentric reducer connection butt welds

(f) Straight pipe to butt welding tee connection butt welds

(g) Straight pipe to butt welding reduced outlet tee connection butt welds
(h) Straight pipe to valve nozzle connection butt welds

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

{(j) Straight pipe to safe-end of a weldolet connection butt welds - full penetration butt welded
connection only

(k) Straight pipe to pipe cap connection butt welds

Prior to the application of vacuum box testing using any of the candidate configurations on piping
butt welds at the WTP, the Contractor must successtully demonstrate to the DOE, for the candidate
configuration, that (1) all portions of the weld to be inspected are visible and can be inspected in
accordance with the ASME Boiler and Pressure and Vessel Code, Section V, Article 10,

Appendix 11 - 1995; (2) the vacuum box can adequately maintain a 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 to qualify a new weld configuration so that they can witness the demonstration. The
Contractor shall document any demonstration relied upon to justify the use of vacuum box leak
testing on a new configuration. Further, vacuum box leak testing shall be conducted with a vacuum
box that completely encapsulates the weld, at the test location;

¢ All welds shall be 100 % volumetrically inspected in accordance with ASME B31.3-1996, paragraphs
344.5 or 344.6. 1f the 100 % volumetric inspection is conducted using ultrasonic examination per
ASME B31.3-1996 paragraph 344.6, then the ultrasonic examination shall be conducted using a
method that creates and maintains a reproducible computerized image(s) of the entire weld in the
axial and radial direction;

e ltshall be limited to welds made using the Orbital welding machines. The only exception is that
vacuum leak box testing may be used on manual welds if the 100 % volumetric inspection was
conducted by radiography per ASME B31.3-1996 paragraph 344.5;

31232010 B.AZ AM
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» 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 paragraph 345.4,
a pneumatic test in accordance with ASME B31.3-1996 paragraph 345.5, a combination
pneumatic-hydrostatic leak test in accordance with ASME B31.3-1996 paragraph 345.6, or in the case
of components, leak tested in accordance with the Code or Standard applicable to the design of the
component,

* At aminimum, a flexibility analysis in accordance with ASME B31.3-1996 paragraphs 319.4.2 (a)
and (b) shall be required on any piping systems that contain welds that are to be vacuum leak box
tested. In addition, a comprehensive flexibility analysis in accordance with ASME B31.3-1996
paragraphs 319.4.2 (c) and (d) shall be performed on any piping systems that contain welds that are to
be vacuum box 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) “... aided by liquid penetrant or magnetic particle examination when
specified in the engineening design” shall not be required. For welds made using Orbital welding
machines, the requirements of ASME B31.3-1996 paragraph 344.7.1 (a), (b), (c), (d), and (g) shall be
invoked. The requirements of 344,7.1 (e) and (f) shall not be required. The implementation of these
requirements shall be documented in the weld inspection report;

¢ Pipe welds and the associated line numbers that are to be vacuum leak box tested shall be identified in
advance of the testing. This identification shall be documented in the controlled document Weld List,
which must include this information prior to the initiation of any vacuum box leak testing associated
with those welds and line numbers. It is understood that the controlled document Weld List may need
to be revised and updated periodically through the construction phase of the WTP Project; and

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

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

2. The BNI Construction Manager shall pre-approve the qualifications of each Level 111 technician
preparing or giving the examinations for vacuum box leak testing;

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

4. The minimum topical content of each Level 1] examination shall be specified by BNI, and
approved by DOE;

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

6. BNI shall provide reasonable assurance that they will take adequate measures to assure the
integrity of written examination is maintained; and

7. There shall be several versions of each examination in use to assure Level 1] knowledge and
ability concerning vacuum box leak testing is confirmed.

302372010 B 42 AM
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Justification: The requirement for the vacuum box leak test sensitivity is consistent with the

ASME B31.3 requirement for a sensitive leak test as given in ASME B31.3-1996 paragraph 345.8
and for at least 7 psi vacuum and an examination time of at least 20 seconds. The limitations in using
vacuum box leak testing better define when this method can be used. DOE ORP may further change
the definition and application of these special vacuum box leak testing criteria based on the
Contractor’s experience with their use, or the Contractor’s request for a change.

Piping system closure welds outside of a closed cell (black cell) and/or hard-to-reach area
as defined in SRD Appendix M, shall comply with the requirements of ASME B31.3-1998,
subparagraph 345.2.3(c). When ASME B31.3-1998, subparagraph 345.2.3(c) is invoked
the following restrictions shall apply:

» It shall not be invoked on any closure welds on piping systems in a closed cell (black cell) and/or
hard-to-reach area as defined in SRD Appendix M. This includes any welds in extensions of piping
systems contained or originating in a closed cell (black cell) and/or hard-to-reach area, between the
closed cell (black cell) and/or hard-to-reach area boundary and the first isolation valve, or device
beyond the closed cell (black cell) and/or hard-to-reach area boundary;

¢ It shall only be invoked on full penetration butt welds in strajght pipe, full penetration butt welds at
the safe-end of an equipment nozzle, or full penetration butt welds at the safe-end of branch
connections. [The safe-end is defined as the piping to equipment nozzle connecting weld or the
branch connection to branch piping connecting welds.];

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

» The piping systems and or components on both sides of the closure weld shall have been subjected
to a hydrostatic leak test in accordance with ASME B31,3-1996 paragraph 345.4, a pneumatic leak
test in accordance with ASME B31.3-1996 paragraph 345.5, a combination pneumatic-hydrostatic
leak test in accordance with ASME B31.3-1996 paragraph 345.6, or in the case of eomponents leak
tested in accordance with the Code or Standard applicable to the design of the component;

s For manual welds, the requirements of ASME B31.3-1996 paragraph 344.7.1 (a) through (g) shall
be invoked with the exception that the requirement of subparagraph 344.7.1 (e) .. aided by liquid
penetrant or magnetic particle examination when specified in the engineering design” shall not be
required. For welds made using the Orbital welding machines, the requirements of
ASME B31.3 -1996 paragraph 344.7.1 (a), (b), (c), (d), and {g) shall be invoked. The
implementation of these requirements shall be documented in the weld inspection report;

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

+ Piping components may include mechanical elements other than piping; and

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

Justification: This change does not change the safety functien of any pressure boundary components,
The requirement to leak test pressure boundary field welds is primarily to ensure the reliability of the
welds in addition to the reliability provided by the other required examinations. The exception allowed
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by ASME B31.3-1998, paragraph 345.2.3 that the final weld connecting piping systems or components
which have been successfully tested in accordance with paragraph 345 need not be leak tested provided
the weld is examined in-process in accordance with paragraph 344.7 (a), (b), (c), (d), and (g) and passes
with 100 % radiographic examination in accordance with paragraph 344.5 or 100 % ultrasonic
examination in accordance with paragraph 344.6 provides adequate assurance that the weld 15 reliable and
leak tight. The change continues to provide adequate safety since it requires that all piping closure welds
that are not leak tested are in-process examined and 100 % volumetrically examined which exceeds the
requirements of ASME B31.3-1996 for closure welds that are leak tested. The inability to hydrostatically
or pneumatically leak test these closure welds does not affect the soundness of the welds.

Design for Hydrogen Detonation/Deflagration Loads and Thermal Gradients

This section provides design criteria to determine the acceptable responses of piping systems and
components to occasional loads that may result from HPAV events. Piping routes that fail to meet these
criteria require preventive controls. The development of such criteria is permitted by B31.3 and is,
therefore, not a deviation from it.

A best-estimate design tool may be used to determine the number of cycles for defined classes of HPAV
events that differ in applicable structural design considerations for their accommodation subject to the
following constraints to ensure consistency with safety analysis expectations:

1. The route specific factors that affect the potential for significant quantities of combustible gases to
accumulate must be considered, including the maximum expected waste characteristics (i.e.,
combustible gas generation rate, temperature, viscosity), the proposed configuration of the route, and
the related human and equipment failure rates.

2. An ignition probability of one is to be assumed at each maximum bubble size unless a technical basis
for a lower probability is submitted to DOE-ORP and receives their concurrence.

3. The design tool shall not be used to exclude limiting events such as PRC-DDT that can occur for
credible gas configuration conditions.

4. A defined class of events may be designated as structurally insignificant provided the included events
are shown not to affect compliance with these Appendix C, B31.3 tailoring provisions.

5. Documentation of the model must be provided including the process for its application, the defined
event classes, the parameters chosen, and the results.

For HPAV events, analysis will use 100/sec strain-rate dependent stress-strain curves for austenitic
stainless steels (SS 304, 3041, 316 and 316L), which are used in the construction of WTP piping systems.
Strain rate dependent properties will be developed based on a literature survey of academic, National
Laboratory and industry information, covering the range of experimental test data to which the material in
question will be subjected in service. Specifically, the experimental data requirements shall provide:

(a) A lower-bound estimate for strength over the strain rate and temperature regime of interest,
(b) Vanation of yield strength with strain-rate and temperature,
(c} Variation of the rate of strain-hardening with strain-rate,

{(d) Determination of a loading path-dependence to both the quasi-static (QS) and rate-dependent yield
behavior,
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(e) A loading path-dependence to both the quasi-static (QS) and rate-dependent strain-hardening
behavior, and

(f) Development of an equation (or mathematical model) that describes the strength properties over the
regime of interest.

(g) Scaled to the ASME Boiler and Pressure Vessel Code, Section V111, Division 2, static, room
temperature true stress-true strain curve.

Events Affecting Piping Located in Black Cells or Designated as Hard-To-Reach

Deflagrations events must meet the criteria of ASME B31.3-1996, Process Piping, and B31.3 Code
Case 178, with appropriate consideration of deflagration pressure, sustained loads, and thermal gradients.

In evaluating Code Pressure Boundary for detonation events (including deflagration to detonation [DDT]
transitions and reflected DDTs [PRC-DDTT), the straight pipe equivalent through-wall average strain will
be limited to 0.2 % plastic strain using the 100/sec strain-rate dependent stress-strain curves, finite
element time-history analysis, and end-of-life wall thickness.

For bends fabricated from straight pipe, the equivalent through-wall average strain will be limited to
0.2 % plastic strain using the 100/sec strain-rate dependent stress-strain curves, finite element time-
history analysis, and end-of-life wall thickness.

Fittings (tees, elbows, reducers) manufactured in accordance with B31.3 Paragraph 303 and the standards
listed in B31.3 Table 326.1 are considered to be as strong as the matching pipe, due to the burst test
requirements of the standards. BNI will verify that burst test methods (in lieu of calculation methods)
have been used to validate representative fitting designs.

Fatigue damage from high frequency oscillations, bar waves, thermal gradients, pressure changes, and
traveling detonation waves must be evaluated,

B31.3 302.3.5 limits the sum of longitudinal stresses due to pressure, weight, and other sustained loads to
S, the basic Code allowable at maximum temperature, Combining only longitudinal stresses, as is done
in B31.3 paragraph 302.3.6, does not consider the possible combination of hoop and longitudinal (axial)
effects. For highly dynamic pressures during a traveling wave detonation event, the axial and hoop
effects due to pressure are not necessartly both tensile, so a departure from the normal B31.3 metheds
(sum of longitudinal stresses) must be made to allow for the possible combination of hoop and axial
effects. Therefore, for traveling wave detonation events, the combination of hoop and axial effects must
be considered without exceeding the 100/sec strain-rate dependent yield; the dynamic interaction ratio
added to the dead weight interaction ratio shall not exceed 1. Since DDT and PRC-DDT events are point
events, the requirement to combine hoop and axial effects does not apply.

Events Affecting Piping Not Located in Black Cells or Designated as Hard-To-Reach

Except as noted below, all HPAV requirements in the BC/HTR apply. The criteria below are limited to
affected piping systems and components located in the HLW Process Cells, or in the Pretreatment facility
Hot Cell and C3 area bulges that serve as extensions of the Hot Cell.

For HPAV c¢vents that are anticipated to result in a PRC-DDT, detonation, or DDT, the maximum
pressure that produces a straight pipe (or 3D bend, whichever is limiting) equivalent through-wall average
strain of 0.2 % plastic strain, as determined above for the BC/HTR, will be permitted to be 1.5 times
higher. This results in a plastic through-wall average strain estimated to be less than 2.5 %.
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Other Components

Stresses in the nozzle/vessel intersection or in the dipped line due to the traveling detonation wave
loading will be combined with stresses due to normal loads (PJM operation, if applicable, thermal
expansion, internal pressure, weight) and the primary results limited to 1.2 times the normal condition
allowable stress for that type of stress, as permitted by the ASME Boiler and Pressure Vessel Code,
Sections VIII-1 and V111-2, for occasional loads.

Stresses in pipe supports inside BC/HTR areas under combined weight, thermal expansion, and
detonation loading will be limited to B31.3 allowable stress (if a catalog support} or the AISC allowable
stress (if a structural shape), for occasional loads.

Stresses in pipe supports outside BC/HTR areas under combined weight, thermal expansion, and
detonation loading will be limited to 1.6 times the B31.3 or AISC normal condition allowable stress. The
basis for the 1.6 is AISC N690, Table Q1.5.7.1 for extreme and higher loading.

In-line instrumentation, such as pressure transducers, will be shown to be acceptable up to DDT loading
by limiting the maximum pressure to the maximum rated pressure of the instrumentation pressure
boundary. Since these items are replaceable, i.e., there are none in Black Cells, their possible failure to
function after a PRC-DDT is acceptable.

Components such as jumper connectors, valves, jet pump pairs, etc., whose function cannot be
demonstrated by analysis alone may be qualified by a combination of analysis and test as follows:

1. Analyses per the criteria above as applicable for the component boundary.

2. Demonstrate other significant design aspects such as leak tightness of jumper connectors or valve
operability, closure function and stem leakage by performing a bounding impulsive load test. Provide
test acceptance criteria similar to those that would be used for the same functions in a seismic test.

Justification: ASME B31.3 does not address detonation pressure loading, but does permit the
designer to perform detailed analysis for unusual situations, as indicated in Paragraphs 300(c)(3)
and 304.7.2. The purpose of the criteria described above is to implement that provision.

Exception to B31.3 Paragraph 302.2.4

Piping subjected to HPAV events, as defined in Appendix A, Section 5.4, and designed to withstand those
events without controls will be leak tested at a pressure equal to the system design pressure {(from the
Mechanical line list} multiplied by the applicable factors in Section 345 of ASME B31.3-1996, Process
Piping. The HPAV pressure will be permitted to exceed the test pressure, which is an exception to
Paragraph 302.2.4.

Justification: ASME B31.3 does not address highly impulsive pressure loading, and does permit the
designer to perform detailed analysis for unusual situations, as indicated in Paragraph 304.7.2 for Unlisted
Components. The design rules developed in Report 24590-WTP-RPT-ENG-07-011, Revision 2, ensure
that the piping system will maintain pressure boundary under all conditions.

3/23/2010 8-a2 AM

C.26-9
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APPENDIX E
REFERENCE STANDARDS"*

Standards incorporated in this Code by reference, and the names and addresses of the sponsoring organizations are shown in this Appendix.
[t is not practical to refer to a specific edition of each standard throughout the Code text; instead, the specific edition reference dates are shown
here. Subsequent issues and revisions of these referenced standards and any new standards incorporated in the Code by reference in Code Addenda
will be listed {after review and acceptance by the Code Committee) in revisions of this Appendix E.

A component ordinarlly is not marked to indicate the edition date of the standard to which it is manufactured. It is therefore possible that
an item taken from inventory was produced in accordance with a superseded edition, or an edition not yet approved by the Code {because It
is of later date than that listed and is in use). [f compliance with a specific edition is a requirement of the intended service, It usually will be
necessary to state the specific requirement in the purchase specification and te maintain identification of the component until It is put in service.

ASTM Specifications ASTM Specifications ASTM Specifications
{Cont’d) {Cont'd)
A 20-93a e o
A 36-93a CAzesz YD RO\O A 452-88
A 47-90 A 278-85 (R1991) A 453.92
A 48-83 (R1990) A 283-93 A 494-91a
A 285-90
A 53-93a A 299-90 A 515-92
A 518-90
A 302-93 A 524-93
P A307-922 A 530-92a
A 126-84 (R1991) A312:93" TR 201} A 537-91
A 134-93 A 320-93
A 135.93 A 325.92a A 553-93
A 139.93 A 333-91a A 570-92
A 334-9] A 571-84 (R1992)
A 335-92b A 58793
A 167-92b A 350-93
: :;:-zg: A 645-87 (R1991)
- - A 351-91b
_aw2 TO 20| A 352-89 A 671-93
A 193-93a A 353-93 A 672-93
A 194-93a A 354-92a A 675-90a
A 197-87 (R1992) A 35892 A 691-93
A 369-92
A 202-93 A 370-92 A 723-91
A 203-93 A 376-93
A 204-93 A 381-93 A 789-950
A 210-91 A 3B7-90a A 790-91
A 211-75 (R1985) A 395.88
A 216-89 . B 21-90
A 217-91 A40393 TO G0 O B 26-92a
A 234-92a A 409-92 ) B 42-93
A24093 TO 201} A 420-92 B 43-91
A 42692
A 263-92 A 430-91 B 61-93
A 264.92 A 437-92 B 62-93
A 265-92 A 451-93
A Z6B-91a
A 269-92

251
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Frovded by 145 undar hcansa with ASME Licensee=Bachle! Washinglon loc 199999056101
No reproducion or nehwarking permitted withoul censs fram IS Mol for Rasale, 120872011 11 16.25 MST



24590-LAW-3PS-MACS-T0001 Appendix E

Rev 2

Appendix E

ASTM Specifications
{Cont'd}

B 68-92a
B 75-92a
B 83-93
B 9%-92a
B 98-93

B 127-93
B 133-92
B 148-92a
B 150-92

B 152-92
B 160-93
B 161-93
B 162-93
B 164-93
B 165-93
B 166-93
B 167-93
B 168-93
B 169-85a (R1991)
B 171-91a

B 209-93
B 210-93
B 211-93
B 221-93
B 241-93
B 247-93

B 280-93
B 28391

B 333.92

B 335-89

B 337.83 (R1987)
B 338-94

B 345-92a

B 361-92
B 363-83 {R1987)
B 366-91
B 381-93

B 40793
B 409-93
B 435-93
B 443-93
B 445-90
B 446-93

6 462-93

B 463-92a

B 464-39

B 466-86

B 467-88

B 493-33 {R1987)

Copynght ASME inlarnabonal
Provided by IH5 under lcense wilh ASME

Nor A O nebworking i wiloul Wcense from IHS

ASTM Specifications
{Cont’g)

B 514-85
B 517-93
B 523-92
B 550-92

B 551-92
B 564-93
B 574-91
B 575-92
B 581-93
B 582-92
B 584-93

B 619-92
B 620-93
B 621-89
8 622-93
B 62593
B 649-93

B 658-92
B 675-90a
B 688-93
B 690-93

B 804-89

C 14-82
C 301-79
C 361-90

C 582-87
€ 599-70 (R1984)

D 1527-89
D 1600-90
D 1694-87
D 1785-89

D 2104-89a
D 2235-88
D 2239-89
D 2241-89
D 2282-89
D 2310-80 (R1986}
D 2447-89
D 2464-90
D 2466-90a
D 2467-90
D 2468-89

D 2513-90b

D 2517-81 (R1987)
D 2564-88

0 2609-90

0 2657-90

252
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ASTM Specifications
(Comt'd)

D 2662-89
D 2666-89
D 2672-89
D 2683-90
D 2737-89
D 2837-90
D 2846-90
D 2855-90
D 2992-87
D 2996-88
D 299790
D 3000-89

D 3035-89a
D 3139-89
D 3140-90
D 3261-90
D 3309-8%9a

D 3517-88
D 3754-88
D 3839-89
D 3840-88

D 4024-87
D 4161-86

E 112-85
E 114-85
E 125-63 (R1985)
€ 142-86
€ 155-85
E 165-80 (R1983)
E 186-84
E 213-86 {R1990)
E 272-75 {R1984)
E 280-84
E 310-75 (R1984)
E 446-84

E 709-80 (R1985)

F 33&-87
F 423-82
F 437-89%b
F 438-90
F 439-90
F 441-89
F 442-89
F 491-84
F 492-85
F 492-89

F 546-84
F 599-83
F 781-82

L =Bechia! o
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ASCE Standard

7-B8-94

ASME Codes

*ASME Boiler and Pressure

Vessel Code, 1995 €. TO 20607

*Section II, Part D
*Section V

“Section VII1, Division 1
®Section Vili, Division 2
*Section [X

ASME Standards

*B1.20.1-1983
*B1.20.7-1966 (R1983)

°B16.1-1989
*B16,3-1985
*B16.4-1985
*Bl6.5-1988
°B16.9-1986
*B16.10-1986
*B16.11-1991
*B16.14-1991

*81615-1985 LATEST

*B16.21-1992
*B16.22-1989
*816.25-1986
*Bl6.26-1988
*B16.28-1986
*816.34-1588
*B16.36-1988
*B16.39-1986

*B16.42-1987
°B16.47-1990

®B18.2.1-1981
*B18.2.2-1987

*B136.10M-1985
*B36.19M-1985

*846.1-1985

*American National Standards

A21.14-1984
A21.52-1982

81.1-1982 (A1984)
B1.20.3-1976 (R1982)

Appendix E

*American National Standards
{Conmt'd)

B16.18-1984
B16.20-1973
B16.24-1979

B893.11-1981

AP! Specifications

58, 13th £d., 1988
5L, 40th Ed., 1992
15LE, 1st Ed., 1985
15LP, 5th Ed., 1981
15LR, 5th Ed., 1986

API Standards

°526, 3rd Ed., 1984 (R1989)
590, 1st Ed., 1985 (R1990)
594, ath Ed., 1991
599, 3rd £d., 1988
600, 9th Ed., 1991

601, 7th Ed., 1988
602, 6th Ed., 1993
603, 5th £d., 1991
605, 4th Ed., 1988
608, 15t £d., 1989
609, 4th Ed., 1991

AP! Recommended Practice

RP 941, 4th Ed., 1990

ASNT Standard

SNT TC-1A-1984 TO 2007

AWS Standards

*A3.0-1989
*A5.1-1992
*A5.4-1992
*A5.5-1989R

AWWA Standards
*C110-1987
*C111-1990

*C115-1988
°C150-1991

253
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Appendix E
AWWA Standards (Cont’'d)

*C151-1986
*C200-1986
*C207-1986
C208-1983 (A1984) (R198%)
°C300-1989
*C301-1984
°C302-1987
°C500-1986

*C504-1987
*C600-1987
*C900-1989
*C950-1988

CDA Publication

Copper Tube Handbook, 1980

CGA Publication

G-4.1-1985

EJMA Pubiication

EJMA Standards, 6th Ed., (A1995)

ICBO Publication

Uniform Building Code, 1991 Edition

MSS Standard Practices

SP-6-1990
SP-9-1992
SP-25-1978 (R1989)

SP-42-1930
SP-43-1991
SP-44-1985
5P-45-1992
SP-51-1991
SP-53-1985 (R1990)
S$P-55-1985 (R1950)
*5P-58-1988
SP-65-1990
SP-70-1990

SP-71-1990
SP-72-1992
SP-73-1991

Copynght ASME Inlernancnal
Provided by IHS under hcense with ASME

Licensaa=Bechlel Washinglon loc 12/9299056101
N reproduclion or netmorong permited wihoul license from 1M5

Mol for Resale 12/0%/2011 17 16:25 MST
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5P-75-1988
5P-79-1992
SP-80-1987
SP-81-1981 (R1991)
SP-83-1987
SP-85-1985
5P-88-1993
S5P-95-1986 (R 1991}
SP-97-1987

NACE Publication

Corrosion Data Survey,
1985

MR 0175-92

RP 0170-85

RP 0472-87

NBS Publication?

PS 15-6%

NFPA, Specification

*1963-1985

PF1 Standard

ES-7-1962 (R1984}

ASME B3}.3 9b W8 0759670 057c58)

Appendix E

40° =
page 4 of 5

ASME B31.3-199¢6 Edition

PPI Technical Report

TR-21-1973

SAE Specifhtations

*J) 513-1992
*J) 514-1992
*J 518-1991

NOTES:

(1) The issue date shown immediately following the hyphen after the number of the standard (e.g., B16.9-1978, C207-1978, and A 47-77)
is the effective date of the issue (edition) of the standard. Any additional number shown following the issue date and prefixed by the letter
“R” is the latest date of reaffirmation [e.g., C101-1967 (R1977)). Any edition number prefixed by the letter “A" is the date of the latest
addenda accepted [e.g., B16.36-1975 {A1979)].

{2) *Indicates that the standard has been approved as an American National Standard by the American National Standards Institute.

(3} This standard has been discontinued and partially replaced by ASTM D 3299 and D 4097.

Copynghl ASME Imarmnaional
Provaded by IHS undar hcenss wih ASME

o reproduchon of nedwoerong pafmiled withoul license from IHS
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Specifications and standards of the following organizations appear in Appendix £:

APl American Petroleurn Institute
Publications and Distribution Section

EMMA

1220 L Street, N.W., Washington, DC 20005

202 682-8375
ASCE The American Society of Civil Engineers
345 East 47th Street
New York, New York 11710
212 705-749%

ASME

1CBO

M35

The American Society of Mechanical Engineers

345 E. a7th Street, New York, New York 10017

212 705-7722

ASME Order Department

22 Law Drive

Box 2300

Fairfield, New Jersey 07007-2300
201 BB2-1167

ASNT
P.0. Box 28518

NACE

NFPA

American Society for Nondestructive Testing

4153 Aringate Plaza, Columbus, Ohio 43228-0518

614 274-6003

ASTM

American Society for Testing and Materials

NIST

1916 Race Street, Philadelphia, Pennsylvania 19103

215 299-5400

AWWA American Water Works Association

bbbe W. Quincy Avenue, Denver, Colorado 80235

303 794-7711
AWS  American Welding Society
550 N.W. LeJeune Road, Miami, Florida
305 443-9353
CDA  Copper Development Association
P.0. Box 1840

PFI

33135

PRI

Greenwich Office Park 2, Greenwich, Connecticut 06836

203 625-8210
CGA Compressed Gas Association
1235 Jefferson Davis Highway
Arlington, Virginia 22202
703 979-0%00

GENERAL NOTE TO LIST OF ORGANIZATIONS:

SAE

Appendix E

page Sof S

Appendix E

Expansion Joint Manufacturers Association
25 North Broadway, Tarrytown, New York 10591
914 332-0040

[nternational Conference of Building Officials
5360 South Workman Mill Road

Whittier, California 90601

213 699-0541

Manufacturers Standardization Society of the Valve and
Fittings Industry, Inc.

127 Park Street, N.E., Viepna, Virginia 22180

703 281-6613

National Association of Corrosion Engineers
P.0. Box 218340

Houston, Texas 77218

713 492-0535

National Fire Protection Association
Batterymarch Park

Quincy, Massachusetts 02269

617 770-3000

Nationa) Institute of Standards and Technology
Publications available from

Superintendent of Documents

United States Government Printing Office,
Washington, DC 20402

202 783-3238

Pipe Fabrication Institute

P0. Box 173

Springdale, Pennsylvania 15144
412 274-4722

Plastics Pipe Institute
250 Park Avenue, New York, New York 10017
212 6B7-2675

Society of Automotive Engineers
400 Commonwealth Drive
Warrendale, Pennsylvania 15096
412 776-4841

Some of the organizations listed above publish standards which have been approved as American National Standards. Copies of these standards

may also be obtained from:

ANSI

Copynght ASME Inlsmatonal
Provided by IHS under keansa with ASME

Mo reps

or

g d wilhoul hoense from HS

American National Standards Institute, Inc.
11 W. 42nd Street, New York, New York 10036

212 642-4900

255
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Date: Nov 22,2010

_Description |

Subgroup=.

Preferred Stipplier(s)

“Comments -

On / Off Actuators

Electric

Beck

ALUM

Fiowserve {Limitorque)

Rotork

Hydraulic

GPE

MEA

Paniex

Moog

Pneumatic

Crane (Xomax)

Emerson (Bettis)

Hytork

Rad Tolerant. P3rt
of Emerson

Flowserve {Valiek)

Flowserve {Automax)

Tyco {Keystone)

Morin

Alarms

Annunciator

Ronan

Panalarm

Beacon light

Federal Signal

Panalarm

Horn

Federal Signal

Panalarm

Analytical Devices

Conductivity

ABB

Emerson (Uniloc)

Foxboro (Invensys)

Have Rad Tolerant
Insert Version

Tyco (Teledyne Analytical)

Yokogawa

Density

Endress+Hauser

Density, nuclear

Endress+Hauser

Ohmart

Texas Nuclear
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Description

Subgroup

_Preferred Supplier(s)

Comiments

K - Ray

Environmental Rad

Eberline Instrument

EG & G Ortec

Lab Impex Systems

Ludlums

Nuclear Research Corp

Canberra

Lab Radiometric
{swab)

Eberlene Instrument

EG & G Ortec

Lab Impex Systems

Ludiums

Nuclear Research Corp

|Teledyne

Moisture

Ametek

Dupont

Panametrics

Emerson {Rosemount Analytical)

FF Compliant

Shaw

Teledyne

NOx

FF Compliant

Teledyne

Horiba

Oxygen

Ametek

Orbisphere

Panametrics

Teledyne

Servomex

Emersen (Rosemount Analytical)

FF Compliant

Personnel Radiation

Eberline Instrument

E G & G Ortec

Lab Impex Systems

Sorrento

Victoreen

ABB

FF Compliant

Emerson (Unilog)

Endress+Hauser

Foxboro (Invensys)

TBI-Bailey




24590-LAW-3PS-MACS-T0001

Rev2

Appendix F

page3 of 12

“Description

__Subgroup -

Preferred Supplier(s)

Comments

Tyco (Teledyne Analytical)

Yokogowa

FF Compliant

Photo Absorbtion ( IR,
uv).

ABB Process Analytics

Ametek

Emerson (Rosemount Analytical)

Orbital

Was Foxboro

Servomex

Teledyne

Process Radiological

Canberra

EG & G ORTEC

Lab Impex

Stack Discharge

Air Monitor

Ametek

Emerson ( Rosemount Analytical }

Teledyne

Westinghouse

Vibration

Bently Nevada

Volatile Organic
Compounds (VOC)

Ametek

Emerson { Rosemount Analytical )

Teledyne

CCTV System

IST Rees

Conductor Bar

Electromotive

Insul 8

Control Enclosures

Marshalling Cabinets /
Junction Boxes

Hoffman

Rittal

DCS

ABB

Flow Devices

Averaging Pitot Tubes

ABB (Taylor)

Air Monitor Corp.

Emerson (Dieterich Standard)

Coriolis meters

ABB
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Déscription’:

Subgroup -

Preferred Supplter ‘

Comments

Endress+Hauser

Emerson {Micro Motion)

Flow nozzles

Daniel

Fluidic Technigues

Vickery Simms

Magmeters

ABB (Fisher & Porter)

Emerson (Rosemount)

Foxboro OK for Rad Service

Krohne OK for Rad Service
Orifice plates Daniel .

Fiuidic Techniques

Vickery Simms

Positive displacement
meters

Badger

Emerson (Brooks)

Daniel Industries

FMC Energy Systems

Rotameters

ABB (Fisher & Porter)

Brocks

King

Krohne

Wallace & Tiernan

Thermal meters

Eldridge Products

Fluid Components Ing.

Kurz

Sierra

Turbine melers

Daniel

F&P

FMC Energy Systems

McCrometer

Venturi Tubes

Daniel

Fluidic Technigues

Kent

Vortex meters

ABB

Foxboro

Yokogawa
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Description -

Subgroup

Preferred Supplier(s)

. Comments

Wedge meters

ABB (Taylor)

Foundation®
Fieldbus Wiring
Components

Connector

Pepperl+Fuchs

V9-FA-M-S

VO-FA-F-S

V9-FA-M-S-R
F-S-R

VO-FA-

Power Conditioner

Pepperl+Fuchs

Spur blocks

Pepperl+Fuchs

F2-JBSC-8.FF.7/85
F2-JBSC-4.FF.7/85

Terminator

Pepperl+Fuchs

VO-FT-5

Gas Detectors
({ AREA)

Ammonia

Bacharach

Det-Tronics

Drager (SKC)

General Monitor

Servomex

MSA

Emerson (Rosemount Analytical)

Carbon dioxide

Ametek

Bacharach

Drager

Det-Tronics

MSA

Servomex

Teledyne

Combustibles

Bacharach

Det-Tronics

Drager

General Monitors

MSA

Hydrogen

Bacharach

Emerson (Rosemount Analytical)

Foxboro

General Monitor

Teledyne

Zellweger

For vessels

MSA

Nitrogen Oxides

Beckman

Drager
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‘Description’

.- Subgroup

- Preferred Supplier(s).. Comments

Horibia

Lear Siegler

Emerson (Rosemount Analytical}

Servomex

Teledyne

Gauges

Buiiseye Sight glass

OPW

Brooks

Ernst Gage Co.

Jacoby-Tarbox

Kobold

DIP

ABB (Taylor)

Ashcroft

Dwyer

ITT Barton

Leve! Glass

Daniel

Jerguson

Penberthy

Kobold

Ernst

Pressure

Ashcroft

Marsh

U.S. Gauge

Weston

Temperature

Ashcroft

U.S. Gauge

Weston

Instrument Bulks

2-5 Valve Manifolds

Hy-Lok

Swagelok

Parker-Hannifin

A-LOK Series

Air Filter Regulator

Emerson (Fisher)

Moore Products

Norgren

Instrument Valves

Anderson-Greenwood

Swagelok

—

Parker-Hannifin

A-LOK Series

Tube Fittings

Swagelok

Parker-Hannifin

A-LOK Series
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Hy-lok
| Tylok . _
Inteiligent Drive ASD's Mitsubishi Electric Automation
SEW Eurodrives
ABB
Electromotive Systems
Fiux Vector Drive Mitsubishi Electric Automation
SEW Eurodrives
ABB
Servos Mitsubishi Electric Automation
Control Technigues
Intelligent Absolute Encoders Stegmann o Magnetic/Profibus
Positioning Device
Dynapar Optical/Profibus
Incremental Encoders |Dynapar Faor Mitsubishi
drives
SEW Eurodrives For SEW drives
Laser Positioning Moduloc
System
Trimble
Resolvers Harowe

SEW Eurodrives

Key Interiock
System

Castell

Kirk Key

Allen Bradley

Level Transmitter

Level, Displacer

Emerson (Fisher)

Magnetrol

Masoneilan

Nuclear

K-Ray

Ohmart-Vega

Texas Nuclear

Photoelectric

Banner

Allen Bradley

Honeywell
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| Radar/RF DrexelBrook T
Enraf .
Endress+Hauser L
K-Tek
L Khrone ]
) Magnitrol
Ohmart-Vega
Ultrasonic Allen Bradley
Consilium
Drexelbrook )
_____ Honeywell _ _
__|Scientific Technologies o
Network Current/ Fieldbus Smar
Equipment ]
- Ethernet Switch Cisco Industrial Rated
Hieschmann Industrial Rated
Sixnet Industrial Rated
Fiber Optic Media Hirschmann
Conversion
Fiber Optic Corning
Enclosures, Housings,
| and Patch Plates
Fiber Optic Patch Corning ]
Cables
Fieldbus / Current Smar
Temperature ( E ) Acromag
Action Instruments
E &H
Foxboro
i Honeywell
Moore Industries
E Emerson (Rosemount) ]
Yokogawa
Programmable Standard ABB
Logic Controller
PLC)
TMR/ Safety Triconex
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‘Description | Subgroup . | Preferred-Supplier(s) | Comments .
. —— .
Pressure Pressure / DP Bailey ]
| Transmitter
Emerson ( Rosemount )
2 N Foxboro B | )
o Honeywell o
D | . Yokogawa )
I
Pressure / DP Draft  |Air Monitor
Range |
| L {Bailey N
- N Druck B o
I i Emerson ( Rosemount )
" lYokogawa
| —
Pressure / DP, Rad Druck
Tolerant - o B
~__|Emerson ( Rosemount )
- Weed OK for Rad servic:L
.
Pressure /DP Draft  (Bailey / ABB
Range, Rad Tolerant
Druck ]
i Emerson ( Rosemount }
- Solarton — Mobrey
Power s Aop
ower Supply 24V 112V Acopian
ABB
Phoenix Contact
SOLA Hevi Duty
l Siemens
Profibus DP® Terminating Connector|Phoenix Contact
Siemens ]
Purge System | Bebco Industries
Pushbutton/ Allen-Bradley 800H series
Indicating Lights 800T series
General Electric
] Square D
Relays Electromagnetic Allen-Bradley 700 series ﬁ
B Omron
| Potter & Brumfield
!




24590-LAW-3PS-MACS-T0001 Appendix F page 10 of 12
Rev 2 -
. Description | :Subgroup: | Preferred Supplier(s) | Conmiments
Pneumatic Moore Products | |
T Timer Relay Ailen-Bradley T
Omron
Speed Air-Pax
Switches Level, Capacitance  |Drexelbrook
Endress+Hauser
Magnetrol
| ;
e Level, Float Bestobell B
- B ____|Hawker Automation N
| Magnetrol
Sigma Controls
Mechanical Limit Allen - Bradley
switch
L Square D
E Honeywell
Photoelectric Allen - Bradley |
Pepperl + Fuchs
Pressure / Differential |Ashcroft ]
Pressure
Dwyer
ITT Neodyne
Static-O-Ring
B United Electric
ITT Barton T
Proximity Position GO Magnetic for R5
Switch areas
Pepper! + Fuchs With mini-
] connectors
Turck With mini-
connectors
Klaschka Radiation Hardened
] for RS Areas
Namco OK for Rad service
Top Worx GO Switch is UL
Listed, buttoo
JL small to label.
i Temperature Ashcroft ]
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Description

Preferred Supplier(s)

Comments

Subgroup

Custom Component

United Electric

Ashcroft

Thermal Flow

FCI

Temperature
Element

RTD

Daily Thermetrics

IST Conax Nuclear

ITS OK for Rad
service

Emerson (Rosemount)

Temp-Pro Inc.

Thermoelectric

OK for Rad service

United Electric

Thermocouple

Daily Thermetrics

iIST Conax Nuclear

ITS

Emerson (Rosemount)

Temp-Pro Inc.

Thermoelectric

QK for Rad service

United Electric

Thermowell

Daily Thermetrics

IST Conax Nuclear

ITS
OK for Rad service

Emerson (Rosemount)

Temp-Pro Inc.

Thermoelectric

OK for Rad service

United Electric

Temperature
Transmitter

Temperature

ABB

Emerson (Rosemount)

Foxboro

Weed

Yokogawa

Terminal Blocks

Allen - Bradley

Weidmuller

Phoenix Contact

Transducers

E/

Acromag

Action Instruments

Foxboro

Honeywell

Moore industries
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Description-

Subgroup

Comments

Preferred Supplier(s)

P

Emerson ( Fisher )

Foxboro

Masoneilan

Moore Products

Isolators

ABB

Acromag

Action Instruments

Allen-Bradley

Emerson (Rosemount)

Moore industries

Signal converters

Acromag

Action Instruments

Emerson (Rosemount)

Foxboro

Honeywell

Moore Industries

Valves ( valve,
actuator & acc.)

Modulating

Emerson (Fisher)

Masoneilan

Valtek

Jamesbury

Argus

Samson

Process Regulator

Emerson {Fisher)

Masoneilan

Cashco

Pilot

ASCO

Skinner

Versa

Solenoid

ASCO

Versa

Automatic Valve

Weight

Load Cells

Defiant

Rad Tolerant

Sensotec

Mettler Toledo
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Appendix G - NRTL Certification of Conformance

We, (Supplier’s name) hereby certify that the electrical components included in the table below are listed
or labeled by an OSHA recognized NRTL, under 29 CFR 1910-Subpart S. These components are found,
by the NRTL, to conform to all applicable OSHA recognized test standards and are acceptable for the
application, environment and other requirements of NEC Article 110.3.

We further certify that the 508A labeled cabinets included below have not been modified by non-508A
workers.

Author /Engineer Date
Quality Assurance Representative Date
Project Manager Date
Tag {if Applicable) Manufacturer Model

Notes:

1) Typical registered Certification marks and test standards recognized by OSHA can be found on
http://www.osha.gov/its/otpca/nrtl/nrtlmrk html
2) Subcomponents located within a 508A labeled cabinet are not included in the 508 A certification.

Page 37
24590-G04B-F00019 Rev 4 (2/12/2008) Ref: 24590-WTP-3DP-G04B-00049



