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STATEMENT OF CAPABILITIES AND

QUALIFICATIONS

The Most Diverse Line Of Nuclear
Safety-Related Flow Control Components

Division of Curtiss-Wright Flow Control Corporation
Target Rock, Division of Curtiss-Wright Flow Control Corporation

1966F Broadhollow Road, East Farmingdale, New York 11735
Phone: (631) 293-3800 FAX: (631) 293-6144
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= Target Rock

Euetmion of Ca e Pl gt Comp

1.0 COMPANY INFORMATION

1.1

Basic Information

Company Name  Target Rock, Division of Curtiss-Wright Flow Control Corporation

Address 1966E Broadhollow Road

Phone:

Fax:

E. Farmingdale, New York 11735
U.S.A.

1-631-293-3800

1-631-293-4949

Points of Contact  Mr. Steven Pauly, Director - Commercial Business *Main Contact

Mr, James White, General Manager
Mr. Heath Lew, Asian Business Manager (President, CWFC-Korea)
Mr. Robert Glazier, Commercial QA Manager

Parent Company  Curtiss-Wright Corporation

1.2

4 Becker Farm Road

Roseland, New Jersey 07068

US.A

www.curtisswright.com

New York Stock Exchange Symbol: CW

Summary of Company History

Date Business Founded: 1951

Original Company Name: Target Rock Corporation

Date of Commencement of Supplying The Item for Application: 1953

Changed company name to Curtiss-Wright Flow Control Corporation in 1997.
Acquired Enertech USA in 1998 (now known as Enertech Division of Curtiss-Wright
Flow Control Corporation)

Acquired Farris Engineering in 1999 (now known as Farris Engineering Division of
Curtiss-Wright Flow Control Corp

Acquired Solent & Pratt in 2001 (now known as Solent & Pratt Division of Curtiss-
Wright Flow Control Corporation)

Acquired Electro-Mechanical Division (EMD) from Westinghouse in 2002

Page 3



20 MAJOR PRODUCTS

2.1 Product Lines

=Target Rock

Diesiers o Curtis-Wapht Fios Coriesl Comparstion:

Target Rock designs, manufactures, assembles, and tests the following types of nuclear safety-

related valves:
Description Line Size Design Design
Range Pressure | Temperature
(Max) (Max)
Solenoid-Operated Isolation Valves, including: 3/8in.to 6 2500 psig T00°F
= Reactor High Point Vent Valves in.
= Sampling Valves
= Power-Operated Relief Valves
» Containment Isolation Valves
Solenoid-Operated Control Valves, including: 1 in. to 6 in. 2500 psig 700°F
= Emergency Feedwater Control Valve
» Pressurizer Spray Valve
= Steam Dump Valve .
Pilot-Operated Pressurizer Safety Valves 6 in. x 6 in. 2500 psig T00°F
Pilot-Operated Main Steam Safety/Relief Valves | 6in. x 10in. | 1250 psig 575°F
Direct-Acting Main Steam Safety Valves 6in.x 10in. | 1385 psig 585°F
Direct-Acting Main Steam Safety/Relief Valves | 8 in.x 10in. | 1385 psig 585°F
Direct-Acting Safety and Relief Valves 3/4"x 1" 2500 psig TOO°F
thru
2"x 3"
Motor Operated Valves for Severe Service 2 in. to 6 in. 2500 psig T00°F
Pressure Regulators lin. 3000 psig 400°F
I/P Converters N/A N/A N/A
AQV 3-Way Pilot Solenoid Valves N/A N/A N/A
Valve Skids N/A N/A N/A

Page 4
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= Target Rock

Divdaion of Curine-#ight Figw Corirol Cormomtion

2.2  Available Equipment Qualifications

Target Rock valves have been tested and qualified to a wide variety of demanding conditions
required by industry standards, including:

ANSIB16.41
ASME QME-1
IEEE 323

IEEE 344

IEEE 383

Others upon request

O LA R

In addition to these, Target Rock's solenoid valve technology has been subjected to a rigorous
design review and in-situ test program resulting in approval of our designs for use in Russian
NPP designs.

30 FACILITIES

3.1 - Main Manufacturing Facility

Total Areas: 740,000 ft.2

Indoors: 240,000 ft.?

Outdoors: 500,0n00 ft.2

Total Floor Space: 240,000 ft.2
Classification of Ownership: Own

Please refer to the Attachment 1 equipment List for a summary of the equipment in use at
this facility.

3.2 Branch Facilities

A, SPLAV
Velikiy Novgorod, Nekhinskaya, 61
Russia 173021

B. CWFC-Korea
3Ma 713 Siwha National Industrial Complex
]ungwan%[gong Sihung-Si
Kyunggi-Do Korea 429-450

3.3  Sub-Contractors
Forgings and Castings are outsourced. All other work is performed in house.

Page 5
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4.0 PERSONNEL

4.1  Number of Employees

= Target Rock

Enstision:. of Curiun-srign Fises Conel Comorien

o, e R . . i vy i i 1 1o ke g

-
s e e e sy e

Engineering Manufacturing Test Quality Total
Design Production Inspection Management
34 94 20 12 211
4.2  Status of Technical Certificate Holders
Name Current Description of Acquired Issuing
Position Qualification Date Organization
! . (Grade)
Richard . Vice President Professional Engineer 274 New York
Langseder
Adele DiBiasio | Project Engineer | Professional Engineer |  2/89 New York
Yito Liantonio Manager Professional Engineer 274 California .-
Nick Project Engineer | Professional Engineer 2/94 New York
Campanelli : :
Daniel Wynn Director Professional Engineer B/85 New York
4.3  Certified NDE Personnel
Test Method Level 1 Level 2 Level 3
Ultra-Sonic 0 0 1
Radiographic 0 0 1
Magnetic Particle 0 0 1
Liquid Penetrant 0 2 1
Visual 0 3 1
He-Leakage 0 2 1

T e S R e A Lo by B &
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5.0 EXPERIENCE

5.1  Recent Scopes for Supply for Major Projects

* Target Rock

Dévisinn Df Cirme-righ Fices Contesl Cancomstion

Customer Item Description Plant Number of Supplied
Valves Date

Rosenergatom Solenoid Valves Leningrad 6 Valves 2002, 2004
General Electric Main Steam Lungmen 1/2 36 Valves 2004

Safety /Relief
Valves

Doosan NSSS SOV Ulchin 3 & 4 28 Valves 1995

Doosan NSSS SOV Ulchin 5 & 6 28 Valves 2000 thru
2003
Doosan NSSS SRV Ulchin 3 & 4 90 Valves 1995
KHNP ° BOP SOV Ulchin 3 & 4 216 Valves 1996
Doosan NSSS MOV Ulchin 3 & 4 8 Valves 1996
Doosan NSSS MOV Yonggwang 3 & 4 8 Valves 1994
Doosan NSSS MOV Yonggwang 5 & 6 8 Valves 1999
Doosan NSSS MOV Ulchin 5 & 6 8 Valves 2002
KHNP BOP SOV Yonggwang 5 & 6 | >150 Valves 1999

KHNP BOP SOV Ulchin 5 & 6 >150 Valves 2001 thru
2002

KHNP BOP SRV Yonggwang 5 & 6 | >300 Valves 1999 thru
2001

KHNP BOP SRV Ulchin 5 & 6 >300 Valves 2001 thru
2002

5.2  Overview of Installed Base

Target Rock has over 3,000 valves installed in nuclear safety-related applications worldwide.

Attachment 2 provides an overview of this installed base by plant.
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6.0 QUALITY SYSTEMS

6.1  Status of Quality Assurance System

Has QA System been established Yes [ No [] | Date of 1953
Establishment
Applied Code *& Standard for QA | NQA-1
System
Auditing
Have external audits for QA System Organizations Last Audited Date Remarks
been Performed?
Yes I No [ ASME and December, 2004 Periodic
' ' NUPIC
An uncontrolled copy of the Target Rock QA Manual is available upon request.
62  List of the Certificates of Authorization
Description Authorizing Effective Certified Items Address of
Organization Period Certified Shop
"N" Stamp ASME 12/12/07 | Solenoid Operated | CWFC, Target
Valves Rock Division
"NV" ASME 12/12/07 | Safety Relief Valves | CWFC, Target
Stamp Rock Division
"NPT" ASME 12/12/07 | SOV & SRV CWEC, Target
Stamp Components Rock Division

A copy of our ASME certificates is provided as Attachment 3.
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6.3  List of Codes and Standards Regarding Design, Manufacture, and/Or Tests
No. | Issuer Code/Standard No. Subject Issued Year
1 | ASME | Sec. I II,III, V, VIII, [X, | Boiler & Pressure Vessel | 2001 Edition, 2001
XI, NQA-1, QME-1 Code Addenda
2 [ ANSI |B.16.34,B16.5, B16.41, 1996, 1996
B31.1, B16.10, B16.11 1983, 2001, 2001,
2002
3 |NRC 10CFRS50 2002
4 | MSS SP61, SP25 Manufacturer's Standards | 1999, 1998
5 | IEEE 382, 323,344,384 Electrical 1985, 1983, 1987, 1992
6 | API 527 1991
7 |NRC Generic Letters & Latest
Reg. Guides
8 | ASTM | Various Latest
6.4  Tests and Inspection Procedures
No. Title Documentation No. Organization Covered
1 | Non-Destructive 1689 Inspection
Examination 2297
-LPI
2 | Steam, Water, Gas | 6732 Assembly and Test
Testing 6614
Weld Qualification | 11.210 Metallurgical Laboratory
3 | & Verification 11.800
12,100

Page 9
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7.0 DESIGN/CALCULATION/TOOLS
7.1  Design Analysis

Target Rock routinely performs necessary analysis and evaluations to prepare Design Report in
accordance with ASME Code requirements. An example of a typical Design Report can be
provided upon request.

7.2  Software

Program Name Developer Application
IDEAS Master Service SDRC " CAD

8.0 'FINANCIAL STATUS

Financial Data is reported by our parent company, Curtiss-Wright Corporation. The latest
Annual Report is available from our website at www.curtisswright.com.
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ATTACHMENT 1
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Automatic Lapping Equipment
Logan 15" Toolroom Lathe
Veeco-Leak Detector
B & S Tool & Cutter Grinder
Hardinge Toolroom Lathe
Marvel Hacksaw
Martin Gap Bed Lathe 27"
Dar 300 Hfgw Welding Machine
Spiratron Finishing Machine
Prec. Harding Chuck Lathe
. Bridgeport Mill (Modified)
Royal 16" Poy Index Chuck
Royal 9 1/2 Self Center Comp Chuck
Wpc 25 Unique Weld Positioner
- Cincinnati-Heavy Duty Wet Grinder
Special Burring Machine
Hitachi Seiki #5a Turret Lathe
Hitachi Seiki #5a Turret Lathe
2 Floating Holder, 5 Drawer Holder
4 Revolv Cir & Tool & Draw Holder
10 Adj. Cutter Holder (Long)
Royal 16" Roto Jaw Chuck
15" Cushman 4 Jaw Chuck WaBsp
3 Jaw Univ Chusman Chuck
Royal 18" Roto Jaw Chuck
Peenamatic Blasting Machine
Tooling-3" Straight Body
Tooling #820-21779368
2 Cutter Rel Heads
2 Digital Readout Tedd Mod 1510b-Cf
2 Digital Readout Tedd Mod 1510b-Cf
Royal 18" Roto Jaw Chuck
Royal 24" Roto Jaw Chuck
Hitachi #7d Auto Turret Lathe
Schaudt Cylindrical Grinding Machine
Royal 18" Roto Jaw Chuck
Royal 24" Roto Jaw Chuck

Page 11
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Hardinge Lathe

_ Boring Bars, Cutting Blocks

Branson Caliper 100

Ipsen Box Furnace

Baldwin Southwark Tensile Tester

W & S Turret Lathe #5

Hitachi Seiki 4 Mkp Horiz. Mill

Royal 24" Roto Jaw Chuck

Grinder Gage System

Blohm Hfs 9 Surface Grinder

Moore Jig Grinder

Gundrill Sharp Fixture & Insert

Hardinge Speed Lathe W/Accessories

Kasto Hacksaw Supp Column

American Lathe W/Scanomatic Tracer
American Radial Drill

Krautta & Weber Spec. Drill

J & L Turret Lathe #10a

Morando Acessories

Continental Abrasive Saw

Morando Vbm 47"

6" Carbide Tool Grinder

B & S Universal Tool Grinder

American Heavy Duty Tracer Lathe
Overhead Crane

Okamoto Model Prg-6 Rotary Surface Grinder
Atts To Kuraki Horiz Boring/Milling Machine (3)
Bridgeport Vertical Milling Machine

Grinder Psg-125 & Att Okamoto Column Type
Toshiba Mdl Tme-20a Vert Boring & Turning
Mill

Leblond Regal Lathe

Hitachi Seiki Model 7d

Ransome Aprr Power Turning Roll

Kuraki Horiz Boring & Millg Mach Mdl Kbt-
1003w

Mazak Slant Turn 60 Cne Lathe W/Fanuc Control
Drill Jig
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Hitachi Seiki Model 7d

Ants To Okomoto Surface Grinder Psg-125
Hitachi Seiki Model 7d

Ransome Aprr Power Tuming Roll
Weldon Apg-1632 Cnc Profile Grinder
Filmatic Centerless Grinder

Mazak Super Quick Turn 18ms Cnc Lathe
Tooling For Horizontal Machine Center
Equiptment For Horizontal Machine Center
Tooling For Mazak H-800 & Adapters
Mazak Hort H-800 Mach Center

Hardinge Lathe Cnc Retrofit

Boring Heads For Mazak H-800

Mazak Vert. Mach Center
‘Indexing Head & Base Plate For Mazak V-414
Model 412 Starter Package For Mazak V-414
Collets

Mitsubishi Edm Machine (M25j)
" Mazak Slant Turn Cnc Milling Cntr
Overhead Crane For Chucker
Wheelhead Assembly For Grinder

Milling Machine

Toshiba #75n-20a Boring Mill

Mp5 3621 Read Out & Cross Feed
Hardinge Lathe

American Engine Lathe

Hardinge Lathe

#13 Browm & Sharp Universal Grinder
Le Blond Lathe & Atachment

Hydro Feed For 3ne Hitachi Lathe
Hardinge Chucking Machine

Contour Sawing Band Machi8nr

Okamoto Surface Grinder #928

Landis Grinder & Accessories

Tape Punch & Memory Option-Toshiba
Mazak Slant Tumn 15

Hobart Ac/Dc Mach Het-300
Sunnen Honing Machine
Harrington Wilson Daum Drill Grinder
Plotter For General Numeric
Internal Threading Unit

Page I2
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Ecoa Mars Cars

Precision Tool Room Lathe
Surface Grinder And Accessories
Chucking Machine

Shizuoka Mod. Vertical Turret
Okuma Turning Center

Okamoto Surface Grindr
Nomura Boring & Milling Mach
Yei Vertical Milling Mach
Okamoto Mach Model 820n
Tool Holder For Tmc-20a
Charmilles/Andrew Edm

Tool Holder For Tmc-20a
Mazak Vertical Milling Machine
Wf Wells Band Saw:

Hardinge Toolroom Lathe
Mazak Slant Turn

Autosonic Degreaser

High Speed Gap Bed Lathe

Ram Type Turret Lathe
Automatic Downfeed Mechanism
Used Hitachi Turret Lathe

Used Tos Engine Lathe

Used Bridgeport Milling Mach
Power Tilt & Hydraulic Hold Dwn
Gap Bed Engine Lathe W/Access
10" 3-Jaw Chuck & Drill Socket Mt#4
Rebuild 1974 Turret Lathe 10a
Vertical Milling Machine W/Acc
Bridgeport Milling Mach
Hardinge Tool Room Lathe
Dehoff Dual Spindle-

Rebuild 1971 Turret Lathe 7d
Rebuild 1976 Morando Vbm 47"
Uni-Tek Metal Disintegrator
Okuma Cnc Turning Center
Atomosphere Recirculating Furn
Emission Quantometer Syst
Rebuild 1971 Hitachi Seiki #7d
Turrent Lathe Guard Assembly
Lathe Guard '
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Detergent Degreasing System - East Building =  Tooling For Nomura Equipment

Detergent Degreasing System - West Building *  Cnc Grinder To Reduce Lapping

Rebuild 1971 Hitachi Seiki Turret Lathe =  Hot Loop Construction

Rebuild 1971 Hitachi Seiki Turret Lathe *  Hot Loop Coastruction

Mazak Programming System Cam-32a = Used Pexto Mechanical Squaring Shear

Gtiii Plus Station » . Maruka

Jad Specialty B&S Micro Hite *  Bridgeport Vertical Milling Machine

Gomiya Inc.-Nomura Facing Center =  Cutter Grinding Equip. To Increase Mfg Output
Technara Facing Center Tooling System =  30-Ton Filtrine Oil Chiller - Trans. From Sprague
Roto Technology Inc Cnc Id Grinder *  Temperature Recording Instruments

Machinery Values Burgemaster »  Master Cam Cnc Programming System

Tooling For Nomura Equipment =  Mastercam Mill Version 5.5/Lathe Version 5.5
Nomura Facing Center With 90 Tool Atc

Tooling For Nomura Equipment
*Cnc 1d Grinder

To Upgrade One Seat Mastercam
Cnc Grinder To Reduce Lapping
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Attachment 2 - OVERVIEW OF TARGET ROCK INSTALLED NUCLEAR SAFETY-RELATED BASE

__ Solenold-Operated Valves Safety and Reliel Valves
SOV- SOV- FW P P
| Plant Customer Isolation | Control | Control | Spray | PORVs | SRVs | Safety | MSSVs | MSRVs | PRegs | MOVs
| Angra Fumas Centrais Electric I
Almaraz Nuclear Power Pit. | &2 Compania Sevillan de Electricidad I
Arkansas Nuclear | & 2 Entergy | i 1 0
Asco Nuclear Units | & 2 Fuerzas Electricas de Cataluna, SA | I
Beznau Nuc. Pur. Pit. NOK (Switzerland) !
Beaver Valley No. | &2 Duguesne Light Company | 0
| Big Rock Point Plant Consumers Power Company 1 0 [
BE.S-KKM Nuclear Power Station Bernische Kraftwerke AG ]
Braidwood Stations Units | & 2 Commonwealth Edison ] I ]
Brown's Fery Units | & 2 Tennessee Valley Authority ] I ]
Brunswick Steam Electric Plant Carolina Power & Light Company B i ]
Bryon Station Units | & 2 Commonwealth Edison Company ] ] ] [
| Callaway Nuclear Station | & 2 Union Electric Company [
Calvent Cliffs Baltimore Gas & Electric Co. ]
Centrale Nucleare Alto Lazio AMN i
Chin Shan Nuc, Pur, PlL. Taiwan Power Co ]
Clinton Power Station - Unit 1 [linois Power Company I
Comanche Peak Units | &2 Texas Utilities Generating Company I
Cooper Nuclear Station Mebrasks Public Power District | f
Crystal River Unit #3 Florida Power Corporation 1 ] 1
D.C. Cook Nuclear Power Plant _Indisna/Michigan Elec. Co. |
Davis-Besse Nuclear Power Pit Tolden Edison | 0
Diablo Canyon Units | & 2 Pacific Gas & Electric Company |
Dresden Stations 2 & 3 Comenonwealth Edison Company I [ [
Dusne Amold Energy Station lowa Electric Light & Power Co. B [
ELBach Geprgia Power ] i
Enrico Formi #2 Detroit Edison ] ]
Joseph M. Farley Nuchear Plant Units | & 2 Alsbama Power Comparny 1
1. A. Fitzpatrick Nuclear Plant New York Power Authority 1 ]
Fort Cathoun - No. | Oumaha Public Power District ]
Grand Gulf Nuc. Station Entergy i
Creek Nuclear Stmtion Uil | ; - Blectric & Gas Co. i g | 1 ..1 1
Indisn Point - No. 3 New York Power Authority 1
%‘E L AL3B] LTy
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Attachment 2 - OVERVIEW OF TARGET ROCK INSTALLED NUCLEAR SAFETY-RELATED BASE

Solenoid-Operated Valves Safety and Relief Valves
S0V- SOV. | . Fw Pzr Par

Plant Customer Isolation | Coatrol | Coatrol Sm PORVs | SRVs | Safety | MSSVs | MSRVs MOVs
Jose Cabrera Nuc. Pwr. Pit. Union Electrica, SA
Kewaunee Nuclear Station Wisconsin Public Service Corp. ]
KORI - Units 3 & 4 Korea Electric Power Corp. ] ] ] 0
| Krsko Nuclear Plant - Yugoslavia Westinghouse Electric Corporation |
Kuosheng Muclear Power Station Units | & 2 Taivan Power Company ]
| Laguna Verde - Units | &2 Comision Federal de Eleciricidad 1
[ Leningrad Roscoesgaiom 1
Limerick Generating Station Philadeiphia Electric Company ] ]
Lungsmen Taiwan Power Company ] |
Maanshan Taiwan Power Company 0. ]
MeGuire Nuclear Station Duike Power Corporation 0
Midland Consumers Power Company | 1 i
Millstone Northeast Unilities I [ 1] 0
Monticello Station MNorthern State Power Company ] 1
Mine Mile Point - Unit 2 Niagara Mohawk Power Company I
MNorth Anna Stetions | & 2 Virginia Eleciric & Power Company I
Qconee - Units | & 2 Duke Power Company ] 0
Oyster Creek Nuclear Station Jersey Central Poweer & Light ]
Palisades Nuclear Plamt Consumers Fower Company ] [ I
Palo Verde Nuc. Gen. Station Asizona Public Service 1 ]
Peach Bottom Atomic Power Station Units 2 & 3 Philadelphia Electric Company [ i
Perry Nisclear Plant Units | &2 Cleveland Electric luminating Co. [ i
| Philippine Nuclear Plant | Philippine National Power Company ]
Pilgrim Ststion No. 2 Boston Edison Company 0
Point Beach Units | & 2 Wisconsim Eleetric Power Company I
Quad Cities Nuclear Power Station Commonwealth Edison ] I
Prairic Island Plants | & 2 Northern States Power Company i
River Bend Station - Unil No. | Gulf States Utilities Company 1
H.B. Robinson Flant - No. | Caroling Power & Light Company I ]
Salem Nuclear Generating Station Units | & 2 Public Service Electric & Gas Co. ]
San Onofre Nuclesr Generating Station Units 1,2, & 3 Southem California Bdison Co. ] (] 1
[ Sequoyah -Unics 182 -~ Teanessce Valley Authority : ] ]
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Solenoid-Operated Valves Safety and Relief Valves
SOV- S0OV- . FW Pzr Pir

Plant Castomer Isolation | Control | Control | Spray | PORVs | SRVs | Safety | MSSVs | MSRVs | PRegs | MOVs
| Shearon Harris Nuclear Plants - Units | & 2 Carolina Power & Light Company l
Sizewell "B" MNuclear Electric, Ltd. I i
South Texas Project Units | & 2 Hmum&hwﬂm i i
St Lucie Plants | & 2 Fkl'id.l?ml[.ight'ﬂmwy I ] [
Sta. Maria de Garona Nuclenor I
Surry Power Stations Virginia Electric & Power Company [
Susquehanna Steam Electric Station Uniis | & 2 Pennsylvania Power & Light Co. ] ]
Three Mile Island Metropolitan Edison Company ]
Turkey Point Units 3 & 4 Florida Power & Light Company ]
Ulchin Units 3 & 4 Korea Electric Power Corp. h. 1] ] 0 |]
Ulchin Uniis 5 & 6 Korea Electric Power Corp. ] l ] I 1 0
V.C. Summer Nuclear Station South Carolina Electric & Gas Co. [
Vandellos Hifrensa - Francesa de Energia 1
Vermont Yankee Muclear Power Station Vermont Yankes Nuc. Pwr. Corp. 0 ]
| Vogtle Nuclear Plant Units | & 2 Georgia Power Company ! ]
| Washington Nuc. Pwr. Washingtoa Public Power Supply System !
Waterford Station Unit 3 Louisiana Power & Light Company I ] ] 1]
Watts Bar Nuclear Station Tennessee Valley Authority l ] I ]
Wolf Creck Generating Station Kansas Gas & Electric Conpany 1 ]
| Yoaggwang Units | & 2 Korea Electric Power Corp. | ] ]
| Yonggwang Units 3 & 4 Korea Electric Power Corp. ] ] 0 0
| Yonggwang Units 5 & 6 Korea Electric Power Corp. i I [ | I 0
Fion Stations | & 2 Commonwealth Edison Company ]

‘Page 16
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Product Bulletin 1033005

Direct-Acting Isolation Valve

This Solenoid Operated Valve is a direct acting, flow over the seat,
solenoid actuated, two-way (on-off), energize to open (fail closed) valve
designed for low flow applications. The valve trim and plunger assemblies
are designed to provide high seating forces in both flow directions.

Design Features

« Direct-Acting - The direct acting design
does not have a pilot, providing for valve
operation and sealing over a wide range
of pressures as well as simplifying
maintenance and eliminating a potential
leak path.

» High Opening Forces - Magnetlic force
increased by up to 400% through changes

to coil and plunger designs to lift against
the higher seating forces of the new disc
and spring design.

* Simplified Maintenance - Bolted bonnet

design and screw adjustable reed switch
clamps reduce maintenance time from
hours o minutes.

2—={M-rcw HO0CUO0OXAT

» High Performance Reed Switches -
Tight pick-up and drop-out tolerances on
the reed switches, combined with the
accurate adjustment of the screw
adjustable switch clamps, provides highly
reliable position indication

» Low (Cobalt - Low cobalt based
hardfacing available.

%ETarget Rock

Target Rock, 1966E Broadhollow Road, E. Farmingdale. New York 11735 (631) 293-3800 FAX (631) 2934940



Product Bulletin 1033005
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Enabling Technology

In 1996, a customer requested a new isolation valve design built specifically for their most difficult
sampling application, pressurizer steam sampling service. Al that time Target Rock was performing
development work on magnetic circuit design and it was decided to work with the customer’s staff to
apply this new technology to this application problem,

The magnetic circuit of a solenoid valve can be affected by a large number of parameters. The main
components of the magnetic circuit include the coil, the plunger, and the fixed core; however, all of the
components and parts within the influence of the magnetic field have the potential to either conduct or
resist the magnetic lines of force. Even the placement of simple hardware items can affect the efficiency
of the circuit.

In order to better understand and control these effects, Target Rock developed a detailed computer
model of the magnetic circuit for its solenoid valves. This model allows for analysis of subtle changes in
component design. By iterative analysis using this sophisticated lool, the forces obtained from a
standard "1-inch" coil are optimized. In previous designs, magnetic circuits using this coil have achieved
pull forces of approximately 15 Ib. over the magnetic gap between the moveable plunger and the fixed
core. Since the pull force obtained from the coil dictates the amount of seating force that can be allowed
in the valve trim design, increasing the pull force is eritical to increasing valve performance.

Computer modeling of the direct-acting valve design has allowed Target Rock to redesign components
lo achieve a 400% increase in the coil pull force. By optimizing the dimensions of the metal parts and
hardware placement, the same coil is now able to generate over 60 Ib of pull force across the same
magnetic gap.
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Product Bulletin 1033005

Operation

The valve Is closed when the solenoid coil is de-energized. With the inlet pressurized, the inlet
pressure is transmitted to the control chamber above the disc by the clearances around the disc and
the sleeve. The lower disc face below the valve seal is exposed to the lower outlet pressure. This
pressure differential across the valve seat creates a pressure force acting in the direction of disc
seating. The force due to differential pressure is significantly supplemented by the force of the two
return springs to provide a strong sealing force.

Energizing the solenoid assembly creales a magnetic force
When the force of the upper return spring is overcome by the
magnetic force, the plunger pulls the disc rod upward to take up
the free space around the disc pin. This action reduces the
gap between the fixed core and the plunger, increasing the
magnetic force. When the magnetic force increases to greater
than the combined force of the upper return spring, lower relurn
spring, and differential pressure, the plunger lifts further. This
motion is transmitted through the disc rod to the disc which, in
turn, is pulled off its seat in the body, allowing flow through the
valve,

The initial motion of the disc rod, to take up the free space
around the disc pin, is transmitted through the plunger to the
magnet assembly, which opens the lower reed swiltch(es)
When the disc lifts, the additional plunger motion closes the
upper read swilch(es) indicating that the valve is in the open
position.

When the solenoid assembly is de-energized, the magnetic
force is eliminated allowing the return springs to separate the
plunger from the fixed core. This motion, transmitted through
the disc rod, fully closes the main disc. This valve design does
not rely upon the differential pressure o assist valve mation.

FLOW

f(Cv=(L16
2500 psig inlet
«f.0112 wide seat band
=47 1b. of seating force
« Yields a seat siress of

13,250 psi

(5.3 x inlet pressure)

%ETarget Rock s

Target Rock, 1966E Broadhollow Road, E. Farmingdale, New York 11735 (631) 293-3800 FAX (631) 283-4949
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P Valve Data Sheet
Identification | Assambly No. 10330052 10330054 1033005-5
O Operating Moda On-Off, Energize To Open [FC)
Salety Related? Yes
D Code ASEME Section lil, Class 1.2, or 3, "N° Stamp
Cualification |EEE 323, IEEE 344, |IEEE 382, ANSI B16.41
Service AP Shut Off, Flow 2S00 prsid {rma) 1000 psia {mao) 200 psid (max)
Conditions Direction
C AP Shut Off, Reverse 1000 psid rmsx) 500 psid {ma) 500 psid (max)
Flow Direction
I Design Pressure 2500 psig 1000 psig 200 psig
Operating Temp (°F) TO0'F max. 400 *F max. 400 *F max.
Ratod Flow (masx) C. =0.15 C.-=05 Gy =10
Process Fluid Steam, Gas. Water, Damin, Water, Demin. Water, Water, Demin, Water,
Water, Borated Waler Borated Water Borated Water
U Valve Body SizeType + 1" Globe / T-Pallem
Matenal MBor 6L SS.
L Weight 335+33 b
Size Envalope Z0in.high x Ginwide x Gin deep
Bonnet Type Bolted
E End Connections 14" 10 1" Pipe or Tube
Trim Ports Single pon
I Charactenzalon Cuick Dpening
Trim Material 5.5, with Hardfacing (Low Cobalt)
I Leak Rate <2 cohrin the Thow <2 cofhr in the fow <2 coihr in the fow
direction at 2500 psid direction at 1000 pskd direction at 200 psid
<4 cofr in the reverse flow | <7.5 oohr in the reverse <7.5 coihr in the reverse
direction at 1000 psid flow direction at 500 psid fiow diraction al 500 peid
Type of Closure Spring
Electrical Housing Type MEMA Class 4
Conduit Connaction 34° NPT
Electrical Ratings Codl rated 80 to 140 VDC, 125 VDC nominal, 0.80 amps,
Available Ophon: Rectifier for 120 VAG
Available Optian: Current Control Unit (GCU) for continuously energized operations
Call Encapsulated Class H
Swatches Up to 2 open and 2 closed SPST controlled dropout reed swilches with screw adjustable
swilch clamps

Target Rock, 1966E Broadholiow Road, E. Farmingdale, New York 11735 (631) 293-3800 FAX (631) 293-4949
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MAIN STEAM SAFETY RELIEF VALVE

Design Features

Bellville Spring Stack

Threaded Nozzle

FLEX-C Disc

Fully Qualified
Air Actuator

The Target Rock MSSRYV design uses steam safety design features that have been
proven in use for over 15 years. Target Rock has completed deliveries to Advanced
BWR project in Taiwan based on the extensive testing performed for that program.
This design is the latest spring—over-disc design available and futures:

BELLVILLE SPRING STACK - The Target Rock design
employs a Bellville Spring Stack rather than a helical coil.
Bellville springs eliminate side loadings to provide consistent
and repeatable set pressure actuation.

FLEX-C DISC - The Target Rock Main Stem Safety Relief
Valve feature our FLEX-C disc design. This disc flexes at
the seating surface to exactly match any minute variations in
the nozzle seating surface due to thermal effects.

THREADED NOZZLE - Hardfaced
nozzle seat resists flow damaage.

gETarget Rock

Target Rock, 1966E Broadhollow Road, E. Farmingdale, New York 11735
phone: 1-631-293-3800 fax: 1-631-293-4949 e-mail: TR_Sales@curtisswright.com
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MAIN STEAM SAFETY RELIEF VALVE

FLEX-C™ DISC

[isc
* F.q:ﬁnx
External
FLEX-C
Internal
5 FLEX-C
seat
N “Foot” of
Dise
* F:pn'nj.'
Fprﬂmrr

“Fool"™ rests
flat on seating
surface

Increased pressure |
forces toe of “fool™
dewn te rainiain
e confact near
SETrent

Zero Pressiire

With no pressure applied to the valve, the
only force acting on the disc is the force of
the return spring. This force is distrnibuted
across the disc in a manner that causes it 1o
deform down into the seat so that the disc is
actually seated on the “heel of the foot” on
two different seating lines.

Normal Operating Pressure

At normal operating pressure (10% below
set) the disc is designed so that no
deformation occurs. The “foot” is flat against
the seat, providing a wide seating band thal
seals tight and is resistant to steam erosion.
Note that the FLEX-C™ configuration
allows the disc to compensate for differences
in temperature along its circumference.

Near Setpaint

Near the valve setpoint, the increase In
system pressure causes the internal FLEX-
C™ (o flex outward, forcing the “toe of the
foot” to maintain seat contact. This toe-to-
seat seating line is closely controlled and
provides a well defined effective seat area.
The accuracy of this effective area translates
to a highly accurate and repeatable setpoint.

ﬁETarget Rock

Target Rock, 1966E Broadhollow Road, E. Farmingdale, New York 11735
phone: 1-631-293-3800 fax: 1-631-293-4949 e-mail: TR_Sales@curtisswright.com



MAIN STEAM SAFETY RELIEF VALVE

QUALIFICATIONS

1. Certified Flow by ASME National Board

2. Design Conformance and Durability Testing

Test Total # of Test Facility Nameplate | Target Rock
Valve Hot Cvcles Set Test Report
ETV-2 182 Medium: Saturated Steam 1200 TRP 6385
ETV-3 578 Flow: 1,000,000 Ibs/hr 1210 TRP 7189
ETV-4 132 Pressure: 1500 psig 1160 TRP 7145 |

3. Environmental Qualification

Z—={TMrrrcw L10CO0QXxU

Svstem: Man Sicam Function: Safety Heliel
Prosduct: Safety Valve
Manufacturer: Target Rock
Model Number; 665-Bx10-2132C1 and C2 Scismically Tested: Yes
Parameter Specification Qualificd Values Crualification Required’ Actual Margin
Requiremaent o hved
. : I 10873 1%
Thermal Aging 5 years o 135°F 258 hours [ 2T0°F Test
Crpersting Trme 100 days post DRE 110 days post DRE Test! Analysis LRG0
Peak Pressure, pisig 45 49.5 Test 4.5 puig'd 5 psig
Peak Temp, F 340 358 Test 13 Fr15F
Relotive Humidity, % 1006 RH 1RRH Test NA
Radiation: S0 vear 122E6 (40 vr) 1 3RE+D35 Test A T35
normal (rads) | 22ES (4 y1)
R IDE+D6 939 ER 108 1 3%
Radiatron: DRE (rads)
Aging Life (cycles) 3476 3547 Tiest NA
Spray Water 0,6 gpmift Water 0.6 gpm/it Test MNA
[Fynamic Loads:
. Wibration 90 mm. i T3 W man. i) 758 Test MA
- SHV Cyele Test 19 miniites |9 minuics Test | (a3
. Upser Dvnamic
Teest % eviles S eveles Test MNIA
. Faulted Dynamic
Test 1 evecle | eyile Test NIA
' Chugging Test 19 minutes |9 minues Teu A
*  Seismic RRS provided TRS = RRS for Tiest! Analysis 1(Pa730%
Faulted ZPA scoelerations in frequency
425 Long range of mberest,
6245 Vet Faulted ZPA
5451 La 6.5 Long
7.1 Ven
7.1 Lar

#Target Rock

Target Rock, 1966E Broadhollow Road, E. Farmingdale, New York 11735 (631) 293-3800 FAX (631) 293-4949



R Typical MSSRV Data Sheet
0 |dentification Description Main Stearn Safety Relief Valve
Operation Spring Over Disc and Alr Operator
D Safety Function Active
U Code ASME Section |Il, Class 1 or Class 2
Service Requiremants | Set Pressure 1100 psig o 1250 psig
C Accumuiation 3%
Blowdown 4% to 10%
T Superimposed Back Pressure 20% o 40% of set prassure
Built-Up Back Pressure 150 psig
Capacity B&63.000 ib/hr 1o 979,000 ibhe
B Valve Body Connecting Piping Size 8 x 100, 8 x 12
U Body Material Carbon Steel, ASME SA-350
inlet Connection 1500 # RF Flange
L Outlet Connedtion 300 # RF Flange
Trim Disc Type Flex-C™ Disc
L Nozzle Flow Diameter 4 850 in
Trim Material Disc: Inconel 718
E Nozzle: 316 5.5. with Steliite Hardfacing
Leak Rate No Visible Leakage
T Accessones Manual Air Operator Prieumatic cylinder fed by alr amplifier.
3-way Sclencid Operated Valves Single. dual, or triple configuration of 3-way spool
I valves M'H-l individual amplifier stages for fast
response time.
N Lifting Lever No
Position Swilches Magnetic reed switches with adjustable switch
damps

ﬁ; Target Rock
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Cooling Towers, Discharge Mufflers, Cooling
Tower Pumps, and Piping
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fiH4D. Tyco International Inc. ‘F,J;’?;T%J,

l lnternatlonal Itd.

Business Segments

Electronics

e

!':*._I-

Engineered Fire & Healthcare
Products & Security
Services

‘U (ﬁ% —

Gornorate Split

I lnternatlonal Itd.

Engineered
Products /
ire & Security,

Healthcare




l mternatlonal Itd.

Tyco Engineered Products & Services

Electric & Fire & Flow Infra- Thermal
Metal Building Control structure Controls
Products Products Services

TYCo fow control

World's premier manufacturers of flow control
products.

o Over 80 product brands
o Expertise second-to-none

o Innovative solutions to the most challenging flow
control applications.




‘ TYCo row control
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CROSBY

ANDERSON
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MORIN  INTERVALVE
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Tyco Valves & Controls
(Wrentham Facility)

= Wrentham Manufacturing Plant - Wrentham, MA USA
“Nuclear Center of Excellence”

P ———————e
ANDERSON
@ GREENWOOD
CROSBY N
" tyoa sow control




Tyco Valves & Controls
(Wrentham Facility)

o Boston "

Location
e Wrentham, MA
35 miles SW of Boston

—

ANDERSON
@ GREENWOOD
CROSBY

—
Ftljﬂﬂ ow contral

‘ Crosby Company History

1871 - Ashton Valve Co. founded (Cambridge, MA)

1874 - Crosby Steam Gage & Valve Co. founded (Charlestown, MA)
1920 - Spring Loaded safety valve developed

1945 - Stone family acquired Ashton and Crosby

1949 - Two companies merged and relocated to Wrentham, MA
1956 - Company name changed to Crosby Valve & Gage Co.
1971 - NV Certification

1981 - Crosby acquired by Geosource

1982 - Croshby UK licensee acquired

1984 - Croshy acquired by Moorco

1984 - Nuclear product (PORV) acquired from Garrett

1985 - Aberdeen Service Company (CSl)

1991 - Moorco becomes a public company

1991 - Croshy - Market Harborough achieves ISO 9002 Certification
1992 - Croshy - Wrentham achieves ISO 9001 Certification
1992 - Croshy - Aberdeen achieves ISO 9002 Certification
1993 - Croshby Valve Ptd. Ltd. established in Singapore

1994 - Croshy achieves vdTUV Certification

1995 - Moorco acquired by FMC

1997- Chinese Safety Quality License (SQL) awarded

1998 - Tyco International, Inc. acquired Crosby




Tyco Valves & Controls
(Wrentham Facility)

-

ANDERSON
@ GREENWOOD
CROSBY 3
o TLYCO fow control

‘ Tyco Valves & Controls
(Wrentham Facility)

« Wrentham Facility Statistics G
* At present location since 1949
* Age of Buildings: 8-80 yrs
» Footprint
* Lot Size: 21 Acres
e Building Size: 200,000 Sq. Ft. |
e Office: 45,000 Sqg. Ft.

» Manufacturing: 135,000 Sq. Ft.
* Warehouse: 20,000 Sq. Ft.

 Head Count: 91 Employees
» 31 Direct
* 60 Exempt/Non Exempt

]

. . " /A ANDERSON
* excluding non-operational charges GREENWOOD
CROSBY
" BRPCO tow control

l




Tyco Valves & Controls
(Wrentham Facility)

» Markets Served: Industry Focused vs. Product
Focused

NUCLEAR POWER INDUSTRY NAVY INDUSTRY
Commercial Nuclear Power Plant U.S. Navy Applications on nuclear
Applications (ASME Section Il Safety submarines and surface ships
Related) (secondary side)
Products Sold: Products Sold:
Pressure Relief Valves, Hand Valves & | Pressure Relief Valves, Check Valves,
Manifolds, Check & Globe Valves Strainers
Customers: Customers:
End Users, Owner Operators, E&C's, Government Contractors, End Users,
OEM’s OEM’s

1.\‘\._
Testing

Assembly
) &F\ S

Mchining

-

\ ANDERSON
GREENWOOD
CROSBY

4
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Crosby Products

e Pressure Relief Valves
e Spring Loaded
» Pilot Operated

en
-
o
—
=
-
-
-
.‘ -
11
R
.
il

e Specialty Products

NG

Anderson Greenwood Products




‘ Anderson Greenwood Products

Tyco Valves & Controls
(Wrentham, Facility)

Wrentham, MA

LONERGAN L

CROSBY v ||
. ™ of

"World Leader in
Pressure Relief
Valvemechnotogy”

T
AN DEHSDM
GHEENWOO !

Can't fina i arginal suppéer or 8 sk e

vabe 0 your nuciest olam? Creck W

s ar Thoo Vaives & Coms — Wiemham Fachi.

A5 CIos0y Valve we fave e fvsieed Wi
tram

and were the: lest vakv= Company In the ntion I
be awarced ihe NV sama. Now, s the Hugleas

7 Swen Bawy hianc Sched oy ARIV [Sirasret
19 17s CIitesl Companent of ou enengy sUDDY Oy Bk g g Tachrica Nacvarg T
expancing e saery vabe moducs and sericss

Indumry.

‘Wrantham facllity 1-508-364-3121
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‘ Testing - Research and Development

Testing Capabilities

iy Over 120 years experience in pressure relief valve

< | design, manufacturing and testing has developed at

@ our Massachusetts and Texas locations the most
sophisticated fluid test facilities in the world.
Anderson Greenwood/Crosby’s engineering team has
b I designed testing equipment and procedures that
assure optimum valve performance under service
conditions encountered in the nuclear power industry.

ASME - Accepted Testing
Laboratory (Steam/Air/Water)

Integral part of the facilities is our flow laboratory for testing | '-5'-_,,'
on steam, air and water. '

-

@ ANDERSON
GREENWOOD
CROSBY
rtmnmmw

‘ Tyco Valves & Controls
(Wrentham, Facility)

Test Facilities:

High Capacity Steam Loop
35,000 Ib./hr Sustained 1500 psi
2,000,000 Ib/hr Short Duration

ASME Accepted PRV Test Facility
Steam 35,000 Ib/hr 1550 psi
Air 9,000 SCFM 2250 psi
Water 300 GPM 300 psi

-

\ ANDERSON
@ GREENWOOD
CROSBY
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High Flow Test Facility

©

11, Steam control valve

i 12. 4-inch meter tube

- 13. 6-inch meter tube
14. Manual control valve
15. Isolating valve
16. Valve being tested
17. Backpressure control
'18. Accumulator feed valve
19. Discharge line
20. Main steam supply line

Boiler

. 1350 cu.ft steam accumulator

300 cu.ft. test drum

. IDE Silencer

. Safety relief valve

. Isolating gate valve

. Servo-controlled low feed bypass valve
. Servo-controlled main feed valve

- . Control room

ANDERSON 0. Hydraulic power unit
GREENWOOD
CROSBY

§ t.lﬂ:.'ﬂ Bowr comirgy

B OO~NDUTAWNRE

- )

ASME Quality and Product
Certifications

= 3
ANDERSON
GREENWOOD
CROSBY .

TLCO o controi




Mt4%kE Tyco International Inc#Z &&4143

Nuclear Products

Pressure Relief Valves

Hand Valves & Manifolds '
Check & Globe Valves

Auxiliary Equipment .
Services

—

\ ANDERSON
@ GREENWOOD
- CROSBY

S —————— !
Ty vow contr




Overpressure Protection - A History of Leadership

Crosby™ Tounded as Valve and
Instrument manufactiurer. ( 1874)

Designed and supplied valves [
MNuoutilus - first nuclear powered

submersible. (1951

Developed lirst full nozzle spring

22

loaded ‘\.’Il.l.'t:p valve. (]!

[.-’L'?\.Fgfll..'l.l "-[H"\-'-!.Il |.'~'|l.'|-|'|:|l.|\l. flow valves

for nuclear i wyered surface *-]II|'I\ {1962)

Drevels ped |,|r5:rn.' orifice pressure
relief valves.(PRV 's) for wurbine
miisture-separator reheiter service
[ I8

Prowided pressune reliel valves o all US
regctor manufacturers and 10 EPRI o

test programs, (1970s)

Parti¢ipated in experimental NRC progrums Loss
Of Fluid Test (LOFT) and Fast Flux Test Fuciligy

(FFTF)L ( 1975-801)

Developed an IEEE gualified direct reading

position indicator for pressure reliel valves, (1979)

Developed and patented automated

In St set pressure venhication
device ISPVD) for Safery Valves

(14810

Perfected the FLEXT-DISCT sem design
for critical tightness applications. ( 1995)

Lo _|""!|"|- CEMIrTeyy anf Pablie Service Electric arnd Ceos o (Varwe Jeren



A World of Performance

Products ., "
Services

* Pressure Relief Valves —
Spring, Pilot and Power Operated
« Swing Check Valves
* Vacuum Relief Valves
* Hand Valves & Manifolds
* Globe Valves
» Valve Instrumentation
» Testing and Verification Devices

* Trained and qualified service personnel

* |n Situ testing with computer driven
calibrated assist devices

» Shop and Field repair, VR & NR stamps
* On-site repair and supervision

* Product and Maintenance training

= Stress Analysis / Seismic Analysis

* Contaminated valve repair and test

Capabilities Testing, Research &
* Valve design & selection Development
- assistance for new or upgraded
applications. * ASME/NB Accredited Flow
« Development of new valves and Laboratories — Steam, Air & Liquid
instrumentation + High Pressure — High Flow Steam
* Performance and life cycle Testing
testing * Cold Difterential Test Pressure
« Test Programs — Evaluation (CDTP)
Consulting and Preparation * Seismic Operability
Applications
Customer Focused Support » Pressurizer Safety Valves
_ _ * Main Steam Safety Valves
* Dedicated Nuclear Business Unit (MSSV)
* Technical support for special applications « Balance of Plant PRV's
* Rapid "turnaround” for plant emergencies « Vacuum Breakers
« Coordinate parts requirements for outages — MSSV downcomers
* On-site technical assistance available = Swing Checks
— Containment Isolation
- * Instrument Isolation Valves

= Valve Position Indication

Engineering expertise backed with a full product line to upgrade performance or replace any valve.



Applications - Selection Matrix
Pressure Relief Valves

Valve Style ASME Blowdown Balanced Orifice y
| Section | Adjustable |  Fixed (YIN) <D >0 | |
HB-BP-DF | I X Y X 14 |
HB-BP | i , X v " 14
Ha | m ] X N X
JPV-AT | Vil X N X
JO* g v X .;u- X 10
JB* | & Vi X Y X 10
JOS | Ima&wvI X N X 8
JBS | & Vil X Y % B
Saenes B00 | & Vi | X | ] _ b Y i
Seres900 | IM&vVIHI | | ¥ M _ ¥ ' i

"Avallable in over T sizes

Air/Gas -~

Valve Style ASME Blowdown Page
~ 77 | Section | Adjustable | Fixed | (YN) |
JO | & vin . X { | N | | X 10
JB | & Wikl X Y X 1

JOS | & Vil . X . M _ | :-
JBS | mavm | X _ _ . | X
Saries 800 . 1-& Wil | X | | M X X E
Series 800 | & wvin | . X _ N x X ]
BP . Vil X | | 3 X X
g3 _ mavm | X x X 13
L l:| - & Wil X X 16
VA 1 ¥ N A A 16
-~



Applications - Selection Matrix
Pressure Relief Valves

ASME Blowdown Balanced Orifice
_"’"_"ﬂ' Section Adjustable |  Fixed (Y/N) <b | >bD P’“‘I

JLT-JOS 1 & Vil X N ‘ X 9
JLT-JBS mavim | X | D X 4
JWRrJG____III X N B X 11
JWR-JB I X . Y X 11
JMB-WR mavi | X ' N X 7
IMAK mavm | X N x| 12
Series 900 & | X N X ‘ X 6
BP | mavm | X : Y X X 7
81P Il & VI X Y X 13
JRAK-BS I & ".lr-l-l.l_ 1B X ‘ ‘ "f .X. 12

Index Page
Pressure Rehel Valves 6 16
Hind Valves and Mamilolds : 17
Gilobe Valves and Check Valves |

Testing and Verficatnon Devices 14

SLETVICCS
T }.l.r|1ll'."-
L usionmey I“'\-IIN"'-III




Products - Pressure Relief Valves

Series 900 OMNI-TRIM”

The Crosby® Series 90 OMNIE-TRIM 15 a conventional safety nelief valve designed for
use on steam, air, gas, and hiquid service. Iis single trim design provides stable operition
o sl service media. Precision flat metal 1o metal seats or ¢lastomer O=TTE SO0 sCals
provwiide exceptiomal seit tightness

Imbet Shees: S thwough 2° (127 im thiough 508 mim)
Ohuatlel Siees: 1* through 2 V" (25 4 mm through 63.5 mm)
Connection: Flanged, readed, and Welded
Orifice Sires; (LSS sy, i through (L5674 «

b s mmihrough
Sef Pressure Range: L5 pig through SIO0 paig

| 003 barg through 3<4d 8 hary

lemp Range: 150PF o +T3FF (=267 8% 10 £ 308 9%
Muaterinls: Stainbess Sicel
Wiernote Matenals Avallable
Klowdown: Fixed blonwdown design pusrmnlses
Blivwwchiown less thar _‘rl'
[ontonal 0 blowdown desig aibie
Service Media: Steam, Aar, Gias, and |
ASME Code Capacity Certilicntion: — Section 110.& VI
Ohptions; Solt Sent Design
Croshy Cenenc Design Specification DS-6103 available for safery rel I il
Fair o "'ill'|‘!-.'|:.' el apacies il apres - see Untalog Mo AN
o _ A 0
Series 800 OMNI-TRIM
e Croshy Serics SO0 OMNETRIM is o comventional safery reliel valve designed for use [

i sbesm, alr and #He SETVICE lis sinele tnm design (1L wides stahle operation on sl

|

seryice medin types. Externgl precise blowdown control provides shomer blowdown thar \
e Senes TN M
Inlet Sizes: tharowgh 27 (101 mm thrmough 5008 i
Onitlel Sizes; 1™ throwgh 2% (254 mm throegh 635 mm)
Connection: Flinged, Thredded, and Welded
Ohrilice Sires; 001244 sy, ame through D567 sy i

(803 s, mun through 366.1 sq. mim
Sel Pressure Range: LS psag throogh SO0 s

|03 barg through 384 8 harg)

Temp Range: S0V F 10 +7500F (-267 87°C 1o +3W8.9'C)

Materials: Stninless Steel: Allemale Materials Available

Blowdown: Adjustable Blowdow n Control

Service Media: Stemm. Air and Gis g
\SME Code Capacity Certification:  Secnon T & Vil )
ipiions: Soir Sear Destgn

FFor wmplete details, capacities and sizes - see Cainlog No, 902

(i



Products - Pressure Relief Valves

.
Series BP

| . The Crishy-Series BP is o pressure reliel valve designed for use on bir, gas and Hieguid
service. Jts single trim design provides stable openition on multiple service media, The
halanced piston design minimizes the effects of backpressure and prevents the prscess
Muid from entering the spring chamber, An o-ring seal provides for optimun seal
tightness ind minimal malnienance

CE9 ] mm and 254 mmn)
(254 mm)

Inlet Skoes: (A
Outlel Sizes: |
Flanged. Thirended. and Welded
NN539 sq. in. through (L1364 54 in
S8 g, mm through 88 &g, min)

Connection:
Orifice Sizes:

; Set Pressure Runge: 15 psag through | SO0 psig
| Darg throskgh [ I
Temp Range: 2F o 400071 B.0°C 1o #2004 4
Minterinls: Stunless Steel; Allemate Muoten

Bloswsdown: Fived hlivwdown desien guaraniee

hlowdown less that 25°
service Medin Aiar, Gas, and Ligund

ASME Code Capacity Certification:  Section 11 & VI

'
For ¢on ¢ details, capacities and »

JMB-WR

Croshy Style IMB-WR is 2 comventional pressure rellef valve dexigned for liguid

lts water nng design provides stable non-chanering valve perlurmande on

=sible flnd applications with adiustable Blowdown control

Inlet Sizes: amd 1 U1 mm ond 254 mm)
Onntlet Sipes: 17 (254 mn
L i tinm: Flanged, Threaded., and Welded

Ubrilice Sheus: (LOE20 sq, m througl 01

] s mm through LR S T

Sel Pressure Range: 15 priiz throwsh 2750 pas
{1005 hatrg thmough L BY. 7 barg ) il
lemp Range: 13°F W +TMFF (-594°C 1o +398.9°C)

™ Py
i - T R e, Rprt B LR, P

Materials: Stinlews Steel: Allermate Matenals Availahl

Blowdown:
servicoe Medlum:

\ ASME Code Capacity Certilication:

\djustable Blowdown Control
L

Section H1.& VI

-4



Products - Pressure Relief Valves

JOS

Ihe Crosby Stvle JOS s d conventional pressure reliel valve designed for ose on

steunt, @ir and gas service. The valve is designed with a single nozzle ring control o

A |-;'|'.|r'||||r:| 1!-,':1|.||II'|.||IH'

Inlel Sizes:

Outled Skees:
Connection:

Uhrifice Sipes:

Set Pressure Ranpe:
Temp Range:
Materials:

Blowdown:

Serviee Media:

ASME Code Capacity Certilication:
{ptions;

(A
.
-

.

254 mim)

1° through 87 (25.4 mmi through 2032 mm)

4

through MO° {308 mm {hrough
Flanged

[ through T2

IS psie 10 GO0 paig (103 barg 1o 4138 barg)
450°F 10+ 1000FF (-267.8°C w +537.8°C)
Cast Carbon Stee] or Stmnless Steel with
Stainless Steel Trom s Standand: Alemae
Marerials Available

Adpustable Blowdown Controd

Steam, Ao and Gas

Secton H1 & VI

Soit Seat Design

JBS

The Crosby-Sivie JBS i= o badanced press

and gas service, The balancing bellows o
prevents the proce

with i H!II:.:‘.'.' noEzle g control o assum

Inlet Sizis:

Oratlet Sires:
Connection:
Orilice Sires:

Sel Pressure Kange:
Temp Range:
Muterinls:

Blowdown:

Service Medin:

ASME Codde Capacity Certification:
Oiptiones:

For camplete detmls, capaicines and spres

sx fluwd from éntenng the

o Il T ™
"

ure relel vi desirme
nnirmizes th ects of hackp

spring hamber, Th
optmitm perforrmad

throieh 87 (25,4 mi the
" thrwieth 1O 45008 min throueh 254
Flanged
I through T2
13 paag .I-- GO e (103 o o 4138 b
A5FF o +10YF 1-267.8°C 1o +5 B )
Cust Carbson Steel or Stainbess Sieel with

Stainless Steel Toom is Standard, Allermitc
"lr,lh.':"..lr- wwaklable
Adjustoble Blowdown (
Steam. Al and Cris
Section T & VI

Soft Seat Design

ontro

To el | ..'..'.|-lf;..' No, A



Products - Pressure Relief Valves

T -
JLI-JOS

The Crosby Style JLT-IOS is a conventional pressure reliel valve designed for liguid

serviice. Its urgee internal trim provides stable non-chattening valve performance on
tncompressible Muid applications, This supenor high performance valve has increased
capacity 4l 10% overpressine that often perimits the use of a smaller valve for the

apphcation

Inlet Sizes: 17 through 87 (25.4 mm through 2008.2 mm)
Dhistliet Sires: 27 thirough 107 (508 mm through 254 mm)
Connection: Flanged

Orilice Shaes: B throwgh T2

Sel Pressure Hunge: IS psig to 6000 peag (103 barg to 4138 barg)
lemp Range: 450°F 1o + HWKFF (-267.8°C 1o +5337.8°C)
Materials: Cast Carbon Stecl or Stmnless Steel with

Stamless Sieel Tom s Standand: Alemate
ks Available

Blowdown: vdjustable Blowdown Control

Service Mediome: Lk
ASME Code Capacity Certification:  Section 11 & VITI

Uhpiiirnis: SOl Seal sy

T & details, capatities und sizcs T il MO loge N

' JLT-JBS

The Croshy Sivie ILT-JBS halanced pressiire relbel valve desipnad for
service. The balancing bellovws mimimmees the ellects of back st | il ey i
process fuid from -||:--:.:.- e Sprng criami Its wivbcpme internaal rvm pooy il iy
wmn-cl ¢ valve performunce on incompressible Buid apphications, Thas suy
srfonmnance vilve Tor Dol sermvice hais incieased Cajag Ii:t at L0} THERS T
thast olten peérmels the use ol a sl ive for the appl ication
Inlet Skres: | = though 8% (254 mm throoeh 2032
(hitlet Sizes: ™ throwieh 107 (508 mm through 254 mmn
Connection: Flanged
(hrifice Siees: 1 through T2
Sel Pressure Range: 15 peig b0 OO0 peig 103 barg o 4 ]38 bare
lemp Range: (SO07F 1o +1000°F (-267.8°C 10 +517.8C)
Materials: Cast Carbon Steel or Stnmiess Steel winl
Stmnless Sweel Trmos Standard: Ahemnat
- Nunerials Available
—-—— Blowdown: Adjustable Blowdown Control
Service Medium: Ligund
‘? \SME Code: Section 111 & VI
{ptions: Salt Senmt Design
For ¢ |II1I["E'.'I:. detanls, capacilics amd stres - see .|I,||n:.- Nix 210

9



Products - Pressure Relief Valves

JO

The Criosby Stvle JO is 8 conventional safety reliel valve that provides two ning contm
for positive .|||:|I.I'~|!|i«.'1"|| al both hliow dowvn anil o At “I..' JO s -|."-':."'-' 1 foor iise

(o stenm, alf and ghs service

Inlet Skees: 1" through 87 (254 mm through 2032 mm
Outlet Sizes: 2° through 107 (30.5 mum throwgh 234 mn
Connection: Flunged

Orifice Sizes: [ through 1

St Pressure Range: |5 psig to 7500 psig (1,03 barg to 517.2 har
Temp Kange: AP F o+ 1 000EF (-240°0C 1o +537 87
Materials: Cast Carbon Steel or Stoinless Steel wii

Stainless Stee]l Trom s Stanadard! Adbermeil
Muaterals Available

Blowdown: Adusiable Bloowdiown Contriol
Service Medin: Steamy, At and Cips
ASME Code Capacity Certification:  Section 111 & VIL

' Ciptioms: Soft Seat Design

Croshy Sivie JB is o balanced pressure reliel valve thit prosvades single nng control s
foar posttive adjostment of - blowdown, The balancing bellows mimmeses the effects of A ——
backpressure and prevents the process fluid from entering the spring chamber, The 1B ' : -
esigned for dse on Steam, Jir and S35 servic —a
Inlet Sizes: 1 through 8" (254 mm through 2032 mm ) e
Ohnillet Sires: * through 107 (50,8 mm through 254 mm)
Connection: Flanged .
Urrilice Sives: D through 1 E
Sel Pressure Range: 15 peig to TS0 paig (1.03 barg to 517.2 barg) l b
Temp Range: LO0PE to 1 D00FF (-240°C 1o +537.8°C)
Muterials: Cast Carbon Steel or Stmnless Sieel with

Stminless Steel Tnm s Standand: Alemuate

"'\.1.|||.'I:.|i'\ Available “"H
Blowdown: Adjusinble Blowdown Control .
Service Media: Steam, Aar and Cas T
ASME Code Capacity Certilicntion:  Secnon HI & VI

Chplions: Soft Seat Design

1n



Products - Pressure Relief Valves

JWR-JO & JWR-]B

Fhe Crosby JWR option 15 available in both the conventional JO and balinced JB designs. The JWR 15 hgud trim design which provides
siahie operanion with adjustable blowdown control.

JWR-10 JWR-IB

i . o i k)
JO and JB *Over —
e 10 and IB valve designs are also offered with onfice sizes grester than T fog
> applications with high flow rale requirements. The lnrzest, with o capacity nearly seven
times that of o *T" orifice valve, con relieve over 3000000 Ih/hr (1360800 ke/hr)
| steam-at 300 psi (20,7 bar) pressure. Their dependability and performance has heen
proven by successful aperation in nuclear power stalions worldwide, A tvpica
.;|1]1|;1-;;||1nn in @ noclenr pawer station is the modsture separator/ reheaten
= Inlet Sizes: 10" through 20" { 254 mm throbgh 308 mim)
Clutlet Sizes: 14" throngh 24 {355.6 mm through 6096 mm)
Orifice Sizes: VO(4T7ES &g in ) through BB2 {21 382 4. in
(30871 sq. mum through 137948 5, mm
For complele detnils, capacities and sizes - see Catnlog No, 307
i il



Products - Pressure Relief Valves

JMAK

Crosby IMAK 5 a conventional reliel valve designed foruse on |h|l|l:l.| service, l1s
small orifice design makes it ideal for low {low applications ul high or low préssurncs. i
The water ning sllows for adjustable blowdown control.

Al

Intet Sizes: Wt 1" (1 2.7 mmg 19.) mm, 2504 min) :
Outlet Sires: 17 (25.4 mm) and lorges i 4
{onnection: Flanged or Studded .
Orifice Sizes: 0,012 sq. in: through 0. 1088 g 1n L
(7.7 sq. mm through 70,8 5q. mm}) '
Set Pressure Runge: S peig through 2750 psig 8
(0,35 barg through 189.7 buarg) . |
Temp Kange: T5°F to +73F°F (-39.47°C 1w +398.9°C) 1
Materials: Stuinless Steel: Allernaie Materials Available i
Blowdown; Adjustable Blowdown Control
Service Medinm: Liguid ' ]
ASME Code Capacity Certification:  Section 111 & VI -
‘I -
YY

JRAK-BS

Crosby JRAK-BS 15 a balanced relief valve designed for use on liquid service. The

process Muid

|;;|'|,1||-\__|||:_l beliows minimizes the effects of hackpressune and prevents e proc
I from entering the spring chumber. Its small orifice design makes it ideal for low o
-

applications at high or low pressures, The water ring allows for adjustable Blowdown

control
Inlei Sizes: 1 02T i, 190 mm 254 mim
Outlet Sizes: | * {254 mm) and larger
Connection: Flanged or Swdded
Orifice Sires: (012 sq. 1o through 0, 1098 sq. in
r' 7.7 q. mm through 7008 s, mm)
- Set Pressure Range: 25 paig through 3600 psig

{1.72 barg through 248.3 barg)

T5F 1o +750°F (-59.4°C 1o +305.9°0)

- Temp Range:

Materials: Stainless Stecl: Alternate Materials Avatloble ‘
Blowdown: Adjustable Blowdown Control ;
Serviee Medium: Ligjiond

ASME Code Capacity Certification:  Section 111 & VI



Products - Pressure Relief Valves

1 -
Series 83
E|I'\.' Series hz direct t'|"-s,'.'.||;':! salety reliel vialve, with an |_'i.|'\1||lj||_|.'r sl 15 il,h';;j L [§]]
gas processes thal aperate close oahe set pressure. I maintiins ighiness close 1o sel

pressure, opens fully ot set pressure, amd provides sdjustment for short blowdown

Inileét Sizes: 2" through 27 (1.7 mm through $0.8 mm)
Chutlet Siees: {1 through 2165 (12,7 through 63.5 mm)
Connection: Flanged, Threaded and Welded

Orifice Siwes: 0.049 &g, in. and 0,196 54, in,
(316 sq. mm and 1 26.5 . min)
200 psig through 3000 psig

(1.4 barg through 206.9 haryg)

el Pressure Ranpe:

Femp Range: ~2FF 1o +500°F (-28.9°C 10 +260°C)

Materials: Stainless Steel with EPR Sear: Aliernate
Materials Available

Blowdown: Adjostable Blowdown Control

Service Medin: Adr and Gas

ASME Code Capacity Certification:  Section 111 & VI

Far ¢ omplete details, CApEBIes and sizes - see ‘“:11.!'13':_' Mo, BB

Series 81P

The Senes 31P is a soft seated, balanced, direct spring opernted pressure reliel valve
designed for liquid applications. The spring chamber is isolated by the guide seal and
the backpressure seal on the stem of the spindle, and vented to atmosphere. Thus, the
valve remanns fully balanced and operational

Inlet Sizes:
Dutlet Siees:
Connection:
Orifice Sines:

Set Pressure Ranpe:

Temp Range:
Materials;

Blowdown:

Service Medinms;
ASME Code Capacity Certification:

For L'l"l1lr']l:tl.' detnils, capagities and sizes

i1 through 2" (12.7 mm throogh S0.5 mim)
f2" through 2°5" (1 2.7 through 63.5 mm)
Flanged, Threaded and Welded

(L0495, in. andd O 196 54q. 10

(31,6 54, mm and 126.5 %L )

50 psig through 2160 psig

(3.5 barg thraugh 149 bary )

2FF 10 +500PF (-28.97°C 10 +260°C)
Stainless Steel With Non-Metallic Seal
Alternate Materials Available

Fixed blowdown design guaranices
bBlowdown:less than 2{0°
Lagud

Section & V1T

'"L'i."l :ululll"' \ll A SE)

13



Products - Pressure Relief Valves

Style HB-BP

The Crosby Style HB-BP is designed specifically 1o meet the exacting requirements ol
nuelear power plant applications where the valve is not allowed 1o discharge 10
atmosphere. The bellows “balances out” the effects of high hackpressure in the
discharge system, assuring constant popping pressure despite variable bac kpressure
Croshy's patented eductor design controls the dynamic forces of the discharging flud
1o stabilize valve performance. The valve provides full capacity, stable operation it
hackpressure up to 505 of the set pressure, This valve is used as the pressunzer salety

valve in pressurized water reactors throughout the world

Inlel Sizes: 37 through 67 (76.2 mm throagh 1524 mm)
Connection:

Orifice Skzes;

Sel Pressure Range:

Flinged or Studded

K through N

Up to 2500 psig (1724 barg)
Muterinls: Stanless Sieel Body and Nozzle and
liconel™* Disc Insért

Adjustable Blowdown Control

Sotorated Steam

Section 111

FLEXI-DISC® Seat Design

BlockBody™ Design For Applications With
High Discharge Piping Loads

Blowdown:

Serviee Mediom:

ASME Code Capacity Certification:
Optional Features:

Style HB-BP-DF

Fqﬁ

—— —

The Crashy HB dual function safety valve fulfills the special overpressuns salel)
requirements of boiling water reactor primary loops {whene remotely controlled

autoanalae sleam hliowdown valves are nol used) The valve will pop automancally

Inlet Sizes:
Connection:

Orifice Size:

Sel Pressure Range:
Materials:

il

Blowdown:
Service Mediom:

Optional Features:

Inconel b5 o registered

14

ASME Code Capacity Certification:

the set pressure or may be opened by means of an electncal signal o ong, two or thee
solenoid vislves that sctuate the aireylinder on the main steam valve, Mounted

the primary steam generutor piping. the style HB dual function valve has simila
construction and performance features (o the HB pressunzer valve

6 and 87 (1524 mm and 203.2mm)
Flanged or Studded

R

Lip i 140KD paig .'H'|_|1:|I.j|:_'l |
Forged Carbon Stéel, Suiinless Steal Noxile
and Inconel [ise Insen

Adjustable Blowdivwn Conirol

Situraed Steam

Secton [11

FLEXI-DISCT® Sem Design

| trbeniark ool the litermaticasal Nich



Products - Pressure Relief Valves

4 ; I i I—
s Style HA
The E-hu:lﬁ HI.:-'E “ A ks been -.!l."-:!_'l'.l,'1| Torihe exac ||||._:,I SETVICE sinld operating
requiremcnis of mu beas POWET i'||,H|1-. }«j|:,.|l- HA assunes precise openition andd

continuing tighineéss plus ease of maintenance which chameterires Croghy

L safety valves. It is intended for service on pressurizéd water reactons as ihe main
‘" steam safety valve
i Inlet Siees: 6" and B° {1524 mm and 2032 mm)
Connection: Flanged. Studded. Welded
- A Orilice Sizes: O through T
1 Set Pressure Range: Lip o 140K psig 1960 barg)
i Materials: Forged Carbon Steel/Stninless Steel Nowzle
Inconel™ Dhse Insen
Blowdown: Adjustable Blowdown Control
Service Medinm: Saturated Steam
i ' ASME Code Capacity Certification:  Section 111
: ' Optional Features: FLEXI-DISC Seat Design

l l . Prual Outler Design

!
Style JPV-A
The Crosby Style JPV-A feamres o pressure loaded main valve actuated by a small |
sprmg londed |1;I|-r which -l-F'tl.‘I.H;.‘\ ifn |'1,‘\l'k.|||\.c 10 svslem |\[1I'l.\.:‘.||." Sivle IF“\ % - - -;
E - [ §

ITHXUITILIT

Vitlves provide the same advaniages of superior operation. nghiness und

cine Of muntenance charactensiic of Crosby spring loaded safety and rehief valves

In adddition, the use of a pressure loaded main valve disc in place of a sp ing loaded 1
matin valve dise assures maximum seit tightness up to the opemng point of the valve
Inlet Sizes: 1 throwgh 207 (254 mm through 508 mm)

Connection: Flanged

Orifice Sires: ¥ through BB
Sel Pressure Range: S0 psig through 300 psig

(3.5 barg through 20.7 barg )
Muoterinls; Cust Carbon Steel or Stainless Sieel
Bliwdown: Adjustable Blowdown Control - _
-?hvniw Medium: Saturated Stcam

ASME Code Capacity Certification:  Section V11
Optional Features: Soft Seut

For complete detmls, capacities and sizes - seée Camlog No. 307

Ln



Products - Pressure Relief Valves

-
—~

The sy Stvie VR s o salety reliel valve designed [Or viacuuim el dpplicalons
Vaerim reliel valves, provided with metal or soft seats, protect piping and vessels

neratine pressure 15 suddenly reduced because ol sysiem mulfuncuon
Ef

InletOutlel Sizes: 17 theough 107 (25.4 mm through 2534 mmi
Comnection: Flunged
Set Pressure Range: 0,1 psie through =7 psig

(~(1,0007 barg through -0.4% borg)
Materials: Stmnless Steel
Service Media: A anid Cas
ASME Code: Section 11

Style 9300

[he Stvle 93 ot operited pressure reliel valve employ s the high
arecsurized Teflon® film sem, 2 well as protected FEP diaphragms. Thi
ihese valves o be used i the pllot operated pressure reliel mode. vacuum rel o

i hoth modes simulaneousdy

Indet Sizes: = (hrowich 127 (508 mm througk
Conneclion: langed
Orilice Sires: A5 s, i to LI3AMT sq.im

Sel Proessure Hange
Pasitive Pressure Reliel: 47 we o 50 psig (1016 mn
Vacuum Relicf: | 5 psi
Materials: Stainless Stecl
Service Medinm: Yar and Cra
[ ﬁ ASME Code: Section 11 & VI
Dptions: Elastomer or Teflon Pilot Sea



Products - Hand Valves & Manifolds

»

wnderson Greenwood s the mdustry leader in instrument valve technoloey and innovator of

Tt tall

the three-valve manifold. Amderson Greenwood / Croshy continues this excellence by maial b
-'.-"'1'|'-rll:.' a full |'|||-.‘ i |I..||-.| andd manifold \;:"u,'- 1o the nuclear indusir |"'-"-=|!.III. nl valvies
ire wsed in the isodution, n'-:|I|-|||-".|1II'|I. and drain Nunctions of the measurement and conirol

instruments for process pressure, Dow, and level monitoring

Style H7THS Series Hand Valve

The Style HTHS Series Hand Valve is designed for sale repetitive biubble-tight ¢losune

intenance, and a long, trouble-free life. The free-swiveling ball end stem is

ncorporated for bubble-tight closune

HTHS Sires: / and 10127 mon 19,0 mm, 25,4 mm
HTHS Conneetion: Thieaded, Tube, Pipe Socket Weld |
: ——
Max. Design Pressure Rating: ANSI 2500 Fe— £3
{ENMD psi @ 1M F and :|_|:||I||.|- + RNy
(41 3.8 bar @ 3T 87 and 286 har 60 +426. 7 _‘ 1 _.|
Style M1HS
Tl 1\1:\5'-' MIHS 15 o three-valve manifold desiened 1o connect the siena

lines and instruments such as recording orifice meters, small differential
' il >e pressure indicators, and wome differential pressure swit Figes
:' bl \. £ MIHS Sizes and Connections: Crandard Tndusiry (
Consult Factory for S
[Detmils
Prooess Max. Design Pressure Rating: ANSI 1500

|'=f|lh'l|.-\: @ 10T
HI75 a1 & +=INT|

(248 I bar @ +37.8%(

143, ] i & 4 :_"h T

Style DPMHS

The Sivie DPMHS 15 a five valve manifold designed for remote moun
ing to differential pressure imnsmitiers. Lightweight and with compa
dimensions, the DPMH manifold enohles instrument opemtion, solation

LETRHNY Al v |1I:|||E1 1 a single wmit

L] L |
= . DPMHS Sizes and Connections:  Standand |I‘||.|I|'.I|:. Commeciior
Cosprsalt F actory Lor Specih
h Dheails

Mux. Design Pressure Rating: ANST 250008
(G000 pei &+ 100°F amd
400 pad G0 HBO0CT)
(4138 bar & +37 8"C and

For complene detals, capacities and sives - see Catnfogs : .
2A% b bar i@ +4267C)

Mo, HY-LIS 98 and No. MC-115.95
‘izl valves made of stainless \I:'._'l With I,_ur.|j1J||-|| [Lu.i.ll:: ansd e

P manufactuned 10 ASME Code Section 1]
Cienene Section HI Design Specification wirs developed 1o supp

Kedy Nuclear™ Proerom which allows (o Section 11 Class 2 and 3

vatlves to be stocked for immediote delivers



Products - Globe & Check Valves

spovne, (he OV 1B can be used Tor vacutim breaker appli
ipplications where exceplional Gghiness s regur
repluceable elastomer sent is used. The CVIBn

e requirements of ASME Section 111 Class |

mali le add Lot it il the CinTY h
=" applicable addenda determuned by the cusiomer. | |
= . \ b =, 1A ITI
LI B W TR L h Lamp

Swing Check Applications

1 FICH

L onnection: Mounts Betwee
Yiwaal L LS a0

Vacuum Breaker Applications
Shres: 3 through 1)
{508 mm through 254 nu

Connection: Mounts betwieer

ANSI Class 150 or 30K L
Opening Point: 1.2 iz (0,014 barg :
Full Open: (0.5 psig ((LO3S burg

Y12 Bellows Sealed Globe Valve

The ¥ 12 Bellows Sealed Globe Valve is designed Tor applications & here process l
fluid Jeakiee 1o the environment is unaecepiable. The stem s connected directly (o
the valve dise, providing positive, controlled operation Iis multi-singe design |

provides for o gh flow coelficient

Shres: Y™ through 27 '
(12,7 mm throwgh SUCS mm )

Connection: Socker Weld ’

Pressure Classes: ANSI Class 1500 through 1500 . ‘

Mnterials: Swuinless Steel or Corbon Steel Body and / ;
Bonnet Assembly with Inconel Bellows

ASME Codde: Section 11

18




Products - Testing and Verification Devices

SPVD-Set Pressure Verification Device

) A svstem for in sty testing, classified as a “calibraied assisl device per ASMI
i i 1 N
{ ; Performiance Test Code (PTC 25). Towlly amomatic - « ompoier dnven svstem for
k | testing safety valves, Avalable inpornable or pemumnently momnted maodel

-
—_——

|

T .l' . 3 e »
VPI-Valve Position Indicator
Provides direct, continuons, remole indication of valve spindle position. Permits safe
momionng of pressune reliel vilves located in bostile environments, Transducer is
qualified - Cluss 1E Standard sysiem handles up 1o 20 Linear Variable Differential
Transducers (LVDT) Sensors, Qualified ro 1IEEE- 344 for in-comainment service

x =l I
P f—— [ e ™
il | f5 ~ S,

Il

| Y - g - - b - -

E . LISA-Lift Indicating Switch Assembly
[ 1 i | A valve position indicating device with a movable permanent magmel attached

- . 1o the valve spindle. Fixed "reed” type switches are permunently encased in epoxy
in the sw ch |II.'|I.!H1II!.' I.'ﬁil e L -.,I,l,:||,_-|||.~‘ i“"“"ll!'-' r1:|.1|J|'I.1.I:|I'Ih'}. wilh each set

' ! consisting of three switches indicating valve closed, mid and full open positions.,
| Quulified 1o |[EEE-344

v



Services

Test Systems -

Custom designed for special testing of
PRV's including Cold Differential Test
Pressure (CDTP) verification.

Outage Planning Assistance -
Muluple resources available 1o

minimize downtime during
maintenance & refueling outages.

STy — § ot e W §

Engineering Support -

- Assist in sizing & selection ol
PRV's for any application

- ASME Code reconciliation.

- Stress and finite element
analysis

- Seismic analysis and testing
R— - Design and management of

valve festing programs.

Aftermarket and Field Service Support -
Qualified Technicians are strategically

located worldwide for on=site repairs o1
supervision. Anderson Greenwood / Croshy
holds VR & NR stamps for in-house shop and
field work. Additional services include partne
ships with industry approved laboratories

Product and Maintenance Training -
Seminars & hands-on training on-site or at Anderson

Greenwood / Crosby facilities.

20



Testing - Research & Development

Testing Capabilities

Over 120 years experience in pressure reliel valve design, moanufe
turing und festing has developed ot our Missachusets and Texas
locations the most sophsticated Aond test facilities m the world
Anderson Greenwood / Croshy’s engineermg team has desiened
testing equipment and procedures thai assure optimum: valve
performance under service conditions encountered in the nuclear

POVRET I!'|L|||‘\.|F‘L

ASME-Accepted Testing Laboratory (Steam/ Air)
* An integral pant of the Bcilities is our flow laboratory for testing
o steam and air
* . Sleam s generated by two package-1ype boilers having @ 1500 psi
( 1035 bar) design pressure and & eated capacity of 200000 b, (9072 k)

per howr of spmarared steam,. Steam fow 15 measured by o flow meler

-~ o direct condensate weighing
* Compressors provide amr np to 3000 psi (206.9 bar). Air s stored moa
bank of accumulators at 22500 psi (1535.2 bar) which charge the ASME
test stund, Capacity is sufficient for functional and flow testing of
vilies as well as tes! ing ol components and other equipment

High Flow Test Facility (Steam)

* The high Now test loop is one of the largest and most sophisticaed in the world
The facility has o sustained Now capaaity of 20,00001b. (9072 kgi per hour of
saturated steam and capahle of short durmtion Mows to 2.000,0000 b, (507200 ke)

per b
The fucility feaures o 300 cubie foot (8.5 cubic meter) test drum, a 350 cubii
oot (38.2 cubic meter) accumulator, o 12-inch (308 mm ) servo-gontnlled
hydraulicully operated valve controlling steam fow o the test droum. and o Tully
instrumented control moom

= Capability of full fow testing “T orifice HA or HB valves for short dirations

ASME Accepted Testing Laboratory (Water)

* Laboratory consists of two independent Now loops.

* A low pressure foop, 300 psig (2007 bare ) max., utilizing a 300 ppm (1135.5 liersimin, )
cubic meter) Lank.

s

centmifugal pump and o 130 cobie foot (3.7

(-




Dedicated Business Unit

Access to Performance Data

On-Line Availability

Industry Leadership

Experienced Staff

24 Hour Support

Solution-Based

PHHDOBOO MR
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A World of Safety - In Every Detail

-

Anderson Greenwood / Crosby has
pioneered the development and application
of valves and associated instrumentation (o
the world wide nuclear industry, This
leadership role continues by providing the
products and solutions that help safeguard
the industry while enhancing performance -
impacting your “bottom-line”.

Specially engineered products have
been designed and manufactured for
experimental and prototype reactors,
shipboard propulsion systems, and
commercial electric generating plants.

A dedicated Nuclear Engineering staff is
devoted to provide new or modified
products as operating plants are upgraded.

New products continue to be developed to
meel enhanced performance requirements
of advanced reactors that are now under
construction or being designed,
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