JEED LONC ISLAND LIGHTING COVMPANY
PR e e SHOREHAM NUCLEAR POWER STATION
P.0. BOX 618, NORTH COUNTRY ROAD & WADING RIVER, N.¥. 11792

September 9, 1982 SNRC=767

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Environmental Qualification
Shoreham Nuclear Power Station - Unit 1
Docket No. 50-322

Dear Mr. Denton:

Enclosed are 15 copies of information relative to the
environmental gqualification of safety related equipment
(mechanical and electrical). This information is organized as
noted in the attached "Index of Submittal”.

Exhibit 1 describes the analyses done on the B.0.P. (SH-1 series)
specifications. It contains four mechanical equipment data
packages and a supporting reference library. The apprcach which
was used, the methodology, data format, and the conclusions
reached are detailed.

A similar approach and methodology was used for the analyses done
on the NSSS (3000 M series) specifications in Exhibit 2. Detaiils
of approach are included in the four data packages. A supporting
reference library on materials aging has been included with this
submission.

Exhibit 3 responds to two verbal questions on mechanical
equipment environmental qualification and maintenance which were
posed by the Staff.

The additional information on the Electrical Eguipment
Environmental Qualification Audit, basically consisting of
clarifying information on the GE 100 Series ana 200 Series
Electric Penetrations, 1is being submitted as Exhibit 4 in
response to a July 22, 1982 letter from Mr. A. Schwencer
concerning this NRC audit.

8209140126 820909
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Finally, LILCO is providing written responses tc nine verbal
requests for information on the Environmental Quaiification
Report submittal dated May 1982 which were received during a
conference call with Mr. J. Kennedy of the NRC on August 17,
1982,

This submittal is responsive to all outstanding requests by the
Staff relative to environmental qualification of safety related
equipment, and it should provide sufficient information to allow
closure of Safety Evaluation Report Issue No. 9, Environmental
Qualification.

If you have any questions regarding this matter, please contact
this office.

Very truly yours,

A

. Smith
Manager, Special Projects
Shoreham Nuclear Power Station
RSH:mp
Enclosures

cc: J. Higgins
All parties
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"Environmental Qualification Report for Class 1E Equipment
for Shoreham Nuclear Power Station - Unit 1" Rev. 2, May 1982
(the Equipment Environmental Qualification Report, submitted
to the NRC by Long Island Lighting Company (LILCO) letter
SNRC-704, dated 5/17/82).

of the environmental conditions (temperature,
pressure, humidity and radiation) only radiation aad
temperature were considered in the review. Pressure and

humidity were not considered relevant siace the design of
nonmetallic portions of mechanical equipment for these
parameters is governed by system process conditions which
already have been addressed in the specification.

The values wused for preliminary screening based on
equipment location were as follows:

radiation - total plant lifetime exposure plus
postulated accident exposure.

temperature = maximum calculated accident environment
temperature.

The radiation levels and temperatures that were used for
each of the zones are shown in Table 1 entitled "Post-TMI
Values for Harsh Environment”.

Where equipment would potentially be exposed to
suppression pool water on the wetted side of the component
following a LOCA, radiation levels were developed to take
these exposure levels into consideration.

Valves which have no unique identification numbers (such as
check valves) were procured and evaluated as a group based on
the valve type and design. Identical valves in a group
were evaluated to the most severe environmental zone that
any single member would be exposed. Spare valves were
ovaluated as a minimum to the most severe environmental
zone applicable to the purchase specification to which
they were procured, so that they may be used to replace
any of the original components.

Identification of Nonmetallic Material Capabilities

Each material identified as exvlained above was examined
to determine the effect of the environmental conditions on
the material properties. For initial screening, it was
conservatively chosen to use the threshold radiation level
and maximum service temperature. Materials handbooks,
textbooks, and industry and government reports were researched
to obtain material data. In some cases vendor data were

utilized to supplement the above sources.



Threshold Radiation =~ the lowest radiation exposure at
which a property change 1n the material is documented.

Maximum Service Temperature = the maximum steady state
temperature a material can be subjected to without loss
of function.

qulga(}fL‘pnySVLfC£{fﬁﬂal Effects

B conservative initial screening of the nonmetallic
components was C1de by the comparison of the material
capabilities (threshold radiation level and maximum
service temperature) with the maximum postulated
environmental conditions. Those items which were not
shown to be acceptable based on the comparison Were
evaluated in further detail considering:

degree of material degradation

material properties affected

equipment/component function
d. degree of functional degradation
Any component which could not be adequately justified
based on this evaluation has been identified as

"Outstanding" for further evaluation.

Verification of C r:!ntﬂn»sc of Mechanical Equig

Review

In order to verify that all of the Category 1 afety-related
1

mechanica equipment ocated ima a harsh eavironmen has been
reviewed, a comparison of the listing developed as described above
has been made with "List of Active OSa y~Rel quipment at
Qualification Level (SQt List)" dated Jun 982. document 1is
an up-to-date cC« ¢ of all e / ety-related
equipment 1in shoreh Plant. It velope« )r use in the
Seismic Qualification leview Team (SQR )T C am. Siace
safety-related equipment 1% purchased usin pe i and with
the reassurance that a cross check with has been
performed, it has been concluded ! ) active mechanical
equipment contained 7 ] systems ified in the
"Eavironmental Qualificatin Report

Shoreham Nuclear Power Sta:ion = Unit 1", Rev.

included in this review.
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snmetallic portions of




a) be shown to be acceptable for the plant environment by
exhibiting threshold radiation values and maximum service
temperatures above the maximum postulated environmental
conditions, or

b) be shown to be acceptable for the plaat enviromment by analysis
that demonstrates that the safety function of the component is
not compromised and they are noted as "Justified".

Documentation Description

Data Packages

The documentation of the review is contained in the data packages of
Appendix A. A data package provides the complete documentation of
the review of one specification and is numbered with the
specification number and represents an individual type of component
purchased uander a specific purchase order. [Each data package
contains the following documents:

a) Cover Sheet

This sheet serves as a table of contents for the package identifying
all contained sections.

b) Mechanical Equipment Environmental Conformance Review Sheets
(ECR).

These sheets provide a summary of the environmental review
status for the packages. Each sheet contains the equipment
mark number (unique equipment identification number); the compon~>nt
name and manufacturer; the QA Category; the equipment location by
building code (defined below) and =zorne locations obtained from
Environmental Qualification Report; the applicable Environmental
Conformance Data Sheet (ECD); (providing the detailed review
parameters) and the results of the review.

Building Codes: RBP-Reactor Building Primary
RBS-Reactor Building Secondary
RBD-Reactior Building Drywell

Status Codes:

A - Acceptable - The maximum service temperature and
threshold radiation levels are greater
than the maximum postulated exposure.

J = Justified - Either the maximum service temperature
or the threshold radiation level is
lower than the maximum postulated
exposure; however, it is shown
that the equipment can perform its
required safety function.



These
subcompon

conservativ

P

n
a

Equipment
These shee
1S not judg
threshold
alone.
Material Resist
Summarize
temperature
maximum

and doc

service

ume

ntation
Documentation

Additional d
where applicable.

Reference

The reference
of the
includes suf
and utilize
material.

mate

-

[
ticient
i

values for material

ustification

radiati

ance Data Sheets

cumentatio

sty -~
information

without

t currently avail-
environmental

her investiga-

insufficien
able to
acceptability
tion is required.

Environmental Conformance Data Sheet (ECD)

n
u

ponmetalli
tions

tification £
CC"‘J‘

(SRS D&

ide
envi

ac

rovide the
materials,

onmental and
eptability.

Sheets (J)
detailed review of equipment which
the conservative use of the
maximum service temperature

(NM)
to radiation and

radiation values,
material data

property
sheets

pe

sensitivity
include threshold
rature, other significant

erenced for the above.

-
a

results
 § o
reviewed
referenc

the
review.
to be

the need checking




100

The results review demonstrate that the environmental

effects due to norm operation and postulated accidents will not

result in t! rgrada n of n etallic components of active safety

function except identified in the following data packages.

- Air Operated itte Valves, Manufactured Fisher
Controls.

ponent will be further investigated.

Components:

The review of the various materials used in sub components has
jidentified the use of BUNA-N typically as oil seals in pumps,
O-rings on  pumps and valves, and as diaphragm air
actuators/valves IE Bulletin No. 78-14 discusses the . ions
of BUNA-N. BUNA-N deteriorates through natural aging 1 years
therefore the N sugeests replacement every seven years. Radjation
is not the cause of the problem and so the threshold of 1 x 10° Rads
is unaffected. It is recommended that the preventive maintenance
program include inspection and replacement of all BUNA-N components

at intervals not to exceed those of the IE Bulletin No. 78-14.
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A | e x0d | 3ox 0l i 1.1 %200
B ‘ 7.0 = 107 ‘ 1 x 10f I 1.0 x 10t ; Primaery Contain-
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DATA PACKAGE SH1-88V

TYPE OF EQUIPMENT: MOTOR OPERATED
CARBON STEEL VAIVES

24" AND LARGER

MANUFACTURER : VELAN ENGINEERING
CORPORATION

STONE & WEBSTER SPECIFICATION NUMBER: SH1-88V

Package contents: Page
1) Cover Sheet 1
2) Mechanical Equipment Environmental Conformance Review 2
Sheets - ECR-88V-1 to ECR-88V-19
3) Mechanical Equipment Environmental Conformance Data 21
Sheets - ECD-88V-1 to ECD-88V-21
4) Equipment Just:ficati.» Sheets - (Not Applicable)
42

5) Material Resistance to Eovironment Sheets NM-88V-1
to NM-88V-2

Prepared 5 /-

et Fnr

o

Page 1 of 43
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MECHANICAL EQUIPMENT ENVIRONMENTAL
CONFORMANCE REVIEW SHEET

JOB NAME: SHORERMN & WIT 1 DATE: 8/02/82

JOB CLIENT: LILCO SORTED BY SPEC. COMPILED 8Y: L.S. Fiore

SYSTEM TITLE: WUCLEAR BOILER (B21) SHT. NO. ECR-BEV-1 REV. 0

Mark No. Vendor/Description Spec. Q.A. Cat. Bldg./Elev. Zone E.C.Data Sht. Status Conment s

VELAN/

1B21*M0V031 Drain to Cond. SH1-88V | RBD/79 D-22 BBV-1 .
North Drywell

182 1*M0V032 Drain to Cond. SH1-88V I RBS/79 T-08 B8V-1 A

1B21*MOV0 34 Drain to Cond. SH1-88V | RBS/78 H-08 BAV-1 A

A = Acceptable
Page 2 ol 4}
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11600.02

JOB NAKE: SHORENAN ~ WNTY |

SH1-88V

SH1-88V

SH1-88V

SH1-88V

SH1-88V

SH1-88V

SH1-BRV

JOB CLIENT: LILCO
SYSTEM TITLE: RESIDUAL HEAT REMOVAL (E11)
Hark No. Vendor/Deacription Spec.

VELAN/
IE11*MOVOI3A  RMR Hx Shell

Inlet Nr Col. C-10
IE11*M0V0338  RHR Hx Shell

Inlet Nr Col. C-6
IE11*MOVOISA  RHR Hx Shell

Outlet Nr Col. C-11
1E11*M0V0I5B  RHR Hx Shell

Outlet Nr Col. C-5
IE11*MOVOI9A  Cont. Spray HDR

RHR Nr Col. C-11
IE11*HOV0398  Coat. Spray HDR

RHR Nr Col. C-5
1E11*MOVO4LOA  RER Flow to

Supp. Pool

Nr C-11
1E 1 15MOVOLOB RIIR Flow to

A = Acceptable

Supp. Pool
Nr C-5

SH1-88V

Q.A. Cat.

O

MECHANICAL EQUIPMENT ENVIRONMENTAL
CONFORMANCE REVIEW SHEET

SORTED BY SPEC.

Bldg./Elev.

RBS/22

RBS/22

RBS/30

RBS/30

RBS/103

RBS/103

RBS/12

RBS/ 172

Zone

G-01

G-01

G-01

G-10

G-03

G-07

E.C.Data Sht.

BRV-1

88V-1

88V-2

88V-2

BRV-2

88V-2

88V-2

BRV-2

DATE: 8/02/82

COMPILED BY:

L.S. Fiove

SHT. NO. ECR-BBV-2 REV. 0O

Status

Comment s

Paype

§ of 4%
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MECHANICAL EQUIPMENT ENVIRONMENTAL
CONFORMANCE REVIEW SHEET

JOB CLIENT: LILOD SORTED BY SPEC.
SYSTEM TITLE: RESIDUAL WEAT REMOVAL (E11)
Mark No. Vendor/Description Spec. Q.A. Cat. Bldg./Elev. Zone

VELAN/

IEII*MOVOAIA  RHR Supp. Pool SH1-88V I RBS/S51 G-02
Spray HDR Nr
c-10

1E11*MOVOAIE  RHR Supp. Pool SH1-88V 1 RBS/40 G-02
Spray HDR Nr C-6

IE1I*MOVO43IA RHR Hx to Recirc.  SHI-B8V 1 RBS/17 G-01
Pump Suct. Nr C-11

JIELI*MOVO4IB  RHR Hx to Recirc.  SHI-B8V 1 RBS/)7 G-01
Pump Suct. Nr C-5

IR I*MOVO4L4A  RHR Hx Drain to SH1-88V 1 RBS /17 G-01
Supp. Pool C-11

IE11*MOVO44LB  RHR Hx Drain to SH1-88V | KB3/17 G-01
Supp. Pool C-5

IE11*MOVO4ASA RER Pump Min. Flow SH1-88V I RBS/17 G-01
Bypass Nr C-11

IE11EMOVO4SB  RHR Pump Min. Flow SHI-BBV I RBS/17 G-01

A = Acceptable

Bypass Nr C-5

E.C. Dat

88V-3

BBV-1

B8V-13

88V-1

8RV-1

88V-3}

BRV-4

BRV-4

DATED: 8/02/82

COMPILED BY: L.S

SHT. NO. ECR-RBV-}

a Sht. Status

Frorve

REV. O

Conme nl s

Page o ol
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JOB NO.: 11600.02

HECHANICAL EQUIPMENT ENVIRONMENTAL
CONFORMANCE REVIEW SHEET

308 waMg: SHORERAN - BNTY ) DATE: 8/02/%2
JOB CLIENT: LILCO SORTED BY SPEC. COMPILED BY L. .5 Fiore
SYSTEM TITLE: RESIDUAL HEAT REMOVAL (E11) SHT. NO. F R-BBV-4 KEV. 0
Mark No. Veandor/Description Spec. Q.A. Cat. Bldg./Elev. Zone E.C.Data Sht. Status Comsnent s
VELAN/
181 1*M0V049 PM-HPCI Turbine SH1-88V i RBS/66 c-03 BBV-4 A
Inlet Line C-8
1E11%M0V050 RHR Main “lov SH1-88V 1 RBS/72 G-07 RBV-4 .
Crossaover C-5
1E11%M0V051 RHR to Radwaste SH1-88V 1 RBS/63 G-07 RBV-4 B
Surge Tank
1E1 1%M0V052 To Radwaste SH1-88V I RBS/ 73 G-07 88V-4 A
Surge Tank
c-4
1E 1 1¥MOV053 RHR Head Spray SH1-88V I RBS/103 G-12 BRV-4 A
Nr Col. C-5
1E115M0V054 RHR Head Spray SH1-88V I RBD/ 104 B-22 BBV-S A
Nr Col. C-5

A = Acceptable

Page 5 ol &)
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JOB NO.: 11600.02

JOB NAME: SHORKEAN & WNTY )
JOB CLIENT: LILCO

SYSTEM TITLE: CORE 5.RAY (E21)

O

~

SORTED BY SPEC.

MECHANICAL EQUIPHMENT ENVI RONMENTAL
CONFORMANCE REVEIW SHEET

Mark No.

Veador/Description Spec.

Q.A. Cav.

Bldg./Elev.

VE'AN/

JE21#MOV033A  Core Spray Pump
Disc. Nr Col.
c-10
1E21*10V0338  Core Spray Pump
Disc. Nr Col.
e-11
JE21*MOV034A  Core Spray Pump
Hin. Flow

Nr Col. C-1i1}

JE21#MOV034B  Core Spray Pump
Hin. Flow

Nr Col. C-5

A = Acceptable

SH1-88V

SH1-88V

SH1-88V

SH1-88V

RBS/104

RBS/ 104

RBS/15

RBS/15

G-12

G-01

G-01

DATE: 8/02/02

COMPILED BY: L.S. Fiore

SHT. NO. ECR-BRV-5 KEV. 0

E.C.Data S* .. Status Commcnt s
RBV-> n
8RV-5 -
8aV-5S A
BRV-S »

Pape 6 ol 43
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!0. NO.: 11600.02

MECHANICAL EQUIPHMENT ENVIRONMENTAL
CONFORMANCE REVIEW SHEET

mm:wl

JOB CLIENT: LILCOD

SORTED BY SPEC.

DATE: 8/02/82

COMPILED BY: L.S. Fiore

SYSTEM TITLE: WNIGH PRESSURE COOLANT INJECTION (E&1) SHT. NO. ECR-BBV-6 REV. 0
Mark No. Veador/Description Spec. Q.A. Cat. Bldg./Elev. Zone E.C.Data Sht. Status Comment s
VELAN/
\

1E4 1AV WPC1 PP. Buct. SH1-88Y | RBS/20 G-01 88V-5 A
Cond. Stg Nr C-6

184 1%M0V032 HPCI PP. Suct. SH1-88V i E8S/ 24 G-01 88V-6 A
Pool Wr C-7

1A T MOVU NG HPCI Pump Disc. SH1-88V L RBS/63 G-05 88V-6 A
Nr C-9

1E41*M0OV0 36 HPCI PP. Min. Flow SH1-88V 1 RBS/20 G-01 8BV-6 A
Bypass Nr C-7

1E41PMOVO]) HPC1 PP. Disch. to SH1-8B8V 1 RES/18 G-01 BBV-6 A
Cond. Stg. C-7

1E41*MOVO38 HPCI PP. Disch. to SH1-88V 1 RBS/18 G-01 88V-6 A
Cond. Stg. C-7

1E4 1EMOV04T NPCl Stm to SU1-88V 1 RBD/66 D-22 R8V-6 A
Turb. N. Drywell

1E41AMOVO4L2 HPC1 Stm to Turb. SH1-88V i RBS/63 G-05 BRV-6 A
Nt (ol. C-8

154 15MOVO4T #PCI1 Stm to Turb. SH-BBV 1 RBS/19 G-01 88V-1 A
Near Col. C-8

1E4 1 5HON04LG Turbine Exh. to SH1-RBV 1 K85/30 G-C1 B88V-1 A

A - Acceptable

Supp. Pool c-8

Paye

i

ot &)
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JOB WO.: 11600.02
MECHANICAL EOQUIPMENT ENVIRONMENTAL
CONFORMANCE REVIEW SHEET

JOB NANK: SHORENAN - TWIT 1 DATE: 8/02/82
JO8 CLiZNT: LILCO SORTED BY SPEC. COMPILED BY: L.S. Fiore
SYSTEM TITLE: REACTOR CORE ISCLATION COOLING (ES51) SHT. NO. ECR-BRV-7 REV. 0O
Mark No. Vendor/Description Spec. Q.A. Cat. Bidg./Elev. Zone E.C.Data Sht. Status Comment s
VELAN/
1ES 1*MOV011 RCIC PP. Suct. SH1-88V I RBS/24 G-01 88V-17 A
Cond. Stg.
1E51%*M0V032 RCIC PP. Suct. SH1-88V I RBS/24 G-01 BBV-7 A
Supp. Pool
1ES51*M0V034 RCIC Pump Disch. SH1-88V 1 RBS/19 G-01 88V-17 A
1ES 1*MOV035 RCIC Pump Disch. SH1-88V 1 RBS/80 H-12 88V-7 A
1ES1*M0V037 RCIC PP. Disch. SH1-88V 1 RBS/20 G-01 88V-1 A
To Comns. Stg.
1ES 1*MOVO04 ) RCIC Stm. to Turb. SHI-88V I RBD/8B8 D-22 BRV-8 A
North Drywell
1E514MOV042 RCIC Stm. to Turb. SH1-88V 1 RBS/88 T-08 BBV-8 A
1E51%MOV043 HPCI Stm to SH1-88V I RBS/12 G-01 RBV-8 A
Turbine
1ES 15MOV04S RCIC Exhaust SH1-88V i RES/31 G-01 RRV-8 ’

To Supp. Pool

A = Acceptable
Page B of 41



C C

JOB NO.: 11600.02
MECHANICAL EQUIPMENT ENVIRONMENTAL

. CONFORMANCE REVIEW SHEET
JOB NAME: SHORERAN S SWIT | DATE :

SORTED BY SPEC. COMPILED BY: L.S. Fiore

8/62/82

JOB CLIENT: LILOO
RADMASTE (G11)
SYSTEM TITLE: REACTOR WATER CLEANUP (633) SHT. NO. ECR-BBV-8 NV O

Mark No. Vendor/Description Spec. Q.A. Cat. Bldg./Elev. Zone E.C.Data Sht. Status Comment s

VELAN/

1G1 1*M0OV246 Drywell Floor SH1-88V | RBS /40 G-02 88V-8 A
Drains

1G11%M0V247 Drywell Floor SH1-88V 1 RBS/40 G-02 RRV-8 A
Drains

1G11*MOV248 Drywell Equip SH1-88V i RBS/40 L-02 88V-8 A
Drains

1G11%M0V249  Drywell Equip SH1-88V 1 RUS/40 L-02 88V-8 .
Drains

1G11*HOV63I9C  Supply Pool Pump SH1-B8V I RBS/20 G-01 R8V-9 A

1G33*MOVO30A  Reactor Recirc. SH1-88V | RBD/98 B-22 RRV-9 A
3uct. East Drywell

1G37*MOV030B  Reactor Recirc. SH1-88V | RBD/99 B-22 BRV-9 A
Suct. East Drywell

1G33%M0OV031 Reactor Recirc. SH1-B8V | RBD/99 B-22 RRV-9 A
Suct. East Drywell

1G33%HOV032 Reactor Vessel SH1-BBV | RBD/99 B-22 RKV-9 A
Drain

A = Acceptable
Page 9 ol 41



JOB NO.: 11600.02
MECHANICAL EQUIPMENT ENVIRONMENTAL

CONFORMANCE REVIEW SHEET
108 WAV : -*‘l 1 DATE: 8/02/82

JOB CLIENT: LILOD SORTED BY SPEC. COMPILED BY: L.S. Fio:e
SYSTEM TITLE: REACTOR WATER CLEANUP (G633) SHT. NO. ECR-88V-9 REV. 0
Hark Wo. Vendor/Description Spec. Q.A. Cat. Bldg./Elev. Zone E.C.Data Sht. Status Comment s
VELAN/
1G33*M0V033 Reactor Vessel SH1-88V 1 RBS/121 P-14 BBV-9 A
Disch. East
Drywell
163" MOV 34 Reactor Vessel SH1-88V | RBS/121 »-14 BKV-9 A
1G3II*MOVO4 1 RWCU System SH1-88V 1 RBS/78 T-08 BRV-9 A

Reactor Return

A = Acceptable

Note: The following valves have not been reviewed and are not si ety related:
1633-MOV03S, 1633-MOV036, 1G33-HOVO37, 1G33-MOVO3S, 1633 40V039, 1G33-MOV0LO

Page 106 ol 43



C

JOB WO.: 11600.02
: MECHANICAL
C

JOB WAME : SHORENAN ~ SWITY |
JOB CLIEWT: LILCO

SYSTEM TITLE: FUEL POOL COOLING AND CLEANUP (GA41)

— _—

Mark No. Vendor/Description Spec. Q.A. Cat.

VELAN/

1GA1*MOVOI3A Suppression Pool SH1-88V I
Inlet

1G4 1*MOV03IB Suppression Pool SH1-88V |
Ialet

1G41*MOVO34A  P-211 Suction SH1-88V |

1G4 1*M0OV036B  P-211 Suction SH1-88V R

A = Acceptable

'S

—

SORTED BY SPEC.

Bldg./Elev.

RBS/46

RRS/ 44

RBS/30

RBS/30

EQUIPHENT ENVIRONMENTAL
CE REVIEW SHEET

Zone

G-02

G-02

G-01

G-01

DATE: 8/02/82
COMPTLED BY: L.S. Fiove

SHT. NO. ECR-88V-10 REV. 0

E.C.Data Sht. Status Comment s

88V-10 A
B88V-10 A
88V-10 A
88V-10 A

Pape 11 ol 4}



(_/J

JOB WNO.:

O

~ -

11600.02

MECHANICAL EQUI PHMENT ENVIRONMENTAL

CONFORMANCE REVIEW SHEET
JOB WAME : SHORENRAN & WY |

JOB CLIENT: LILOO SORTED BY SPEC.

SYSTEM TITLE: REACTOR BUILDING CLOSED 100P COOLING WATER (P42)

el ——

Mark No. Vendor/Description Spec. Q.A. Cat. Bldg./Elev. Zone

VELAN/

1P4A2Z*MOVOI 1A RBCLCY Hx Disc. SH1-88V | RBS/59 L-02
X Over

1PA2*HOVOI 1B RBCLCW Hx Disc. SH1-88V 1 RBS/59 L-02
X Over

1P42*MOVO32A RBCLCY Hx Disc. SH1-88V | RBS/150 H-18
X Over W

1P42*MOV0I2B RBCLCW Hx Disc. SH1-88V 1 RBS/150 H-18

y X Over W

1P42*MOVOI3A RBCLCW Isol SH1-88V 1 RBS/150 H-18
Valve W

1P4L2*MOV013B RBCLCW 1sol SH1-88V 1 RBS/ 150 H-18
Valve W

1P42*MOVOIAA RBCLCW Isol SH1-88V 1 RBS/126 P-14
Valve VV

lPh?*ﬂOVOTkB RBCLCW Isol SH1-88V 1 RBS/126 P-4
Valve W

A - Acceptable

DATE:

8/02/82

COMPILED BY:

SHT. NO. ECR-BRV-1)

£.C.Data Sht.

88V-10

8RV-10

B8V-10

88V-10

BRV-11

A8V-11

8RV-11

88V-11

Status

..S. Fiore

REV. O

Comment s

Page 12 of 4}



C

JOB NO.: 11600.02

mm:m-'ml

JoB CLIENT: LILCO

REACTOR BUILDING CLOSED LOOP

———————

SH1-88V

SH1-88V

SH1-88V

SH1-88V

SH1-88V

SH1-88V

SYSTEM TITLE:
Hark No. Vendor/Description Spec.
VELAN/
1PA2Z*MOVO0 Y5 RBCLCW Inlet
To P-1A Coolers
1PA2*MOV0I6 RBCLCW Outlet
From P-1A
1P42*MOVOLIA RBCLCW Hx
Crossover Inlet
w
1P42*MOVO4L 1B RCLCW Hx
Crossover Inlet
v
1PL2*MOVO4L2A Iinlet to
B.EB-EK. * 11A
1PL2EHOVO4L2B Ialet to
HEE. - 1B
1PL2EMOVOLIA MG Set Flow Cplg

A = Acceptable

Inlet W

SH1-B8V

——————

MECHANICAL
CONFORMANCE

Q.A. Cat.

™
\

’

SORTED BY SPEC.

COOLING WATER (P42)

————————————

Bldg./Elev.

RBS/67

RBS/61

RBS/28

RBS/28

RBS/30

RBS/30

RB5/56

EQUIPMENT ENVIRONMENTAL
REVIEW SHEET

G-01

G-01

G-01

L-02

DATE:

COMPILED BY:

..S. Fiore

SHT. NO. ECR-88V-12 KEV. O

E.C.Data Sht.

88V-11

BRV-12

RBV-12

BBV-12

88V-12

RRV-12

Comme it s

Pape

it ot 43



JOB CLIENT LILCO SORTED
SYSTEM TITLE REACTOR BUILDING CLOSED LOOP COOLING WATER
— o
Mark No Vendor/Description Spec. Q.A. Cat.
e ——
VELAN/
1PAZAMOVO4LIB MG Set Flow Cplg SH1-88V 1
Inlet W
1PA2Z*MOVOLLA NG Set Flow Cplg SHi-88V 1
Inlet W
1PA2*MOVOALLB MG Set Flow Cplg SH1-B8Y 1
Inlet W
1PA2YMOVOLT RBCLCW Inlet SH1-88V 1
To P-1B Coolers
1PL2*MOVOLS RBCLCW From SH1-BBV 1
Outlet P-18
1P4L2*MOVI4LT Drywell Cooler SH1-88V I
Outlet W
1P4L2EMOV 148 RBCLCW Drywell SH1-88BV 1
Outlet W
1P4L25MOV231 RBCLCW Drywell SH1-88V |

A - Acceptable

Out VW to
Drywell Cooler
178

MECHANICAL EQUI
CONFORMANC

C

PMENT ENVIRONMENTAL
E REVIEW SHEET

BY SPEC.
(P42)

Bldg./Elev. Zone
RBS/54 L-02
RBS/56 L-02
RBS/54 L-02
RBS/68 G-03
RBS/68 G-03
RBD/ 74 D-22
RBD/ 74 D-22
RBS/66 G-07

DATE:

8/02/82

COMPILED BY:

b 8.

SHT. NO. ECR-88V-11

e ——————————CE

E.C.Data Sht.

83v-12

88vV-13

88V-13

88v-13

BRV-14

BRV-14

RBV-14

BRV-15

Status

Frore

REV. 0

Commcnl s

Page

14 ot 43



JOB NO . :

11600.02

JOB NAME : SHORENAN ~ UNTT 1

JOB CLIENT:

SYSTEM TITLE:

Mark No.

1PA2*MOV2]2

1P42*MOV2]33

1PA2*MOV234

1P42*HOV235

1PL2*MOV 236

1PL24MOV23]

A Acceptable

LILCO

O

MECHANICAL EQUIPMENT ENVIRONMENTAL
CONFORMANCE REVIEW SHEET

SORTED BY SPEC.

REACTOR BUILDING CLOSED LOOP COOLING WATER (P42)

Vendor/Description

VELAN/

RBCLCW In WV
To Drywell Cooler
17A

RBCLCW In WV
To Drywell Coolex
17A

RBCLCW In W
To Dryvell Cooler
17A

RBCLCW In W
To Dlyvell Cooler
17A

RBCLCW Out VV
To Drywell Cooler
178

RBCLCW In W
To Drywell Coolerx
178

Spec. Q.A. Cat. Bldg./Elev. Zone
SH1-88V I RBS/67 G-03
SH1-88V 1 RBS/68 G-03
SH1-88V | RBS/69 G-03
SH1-88V | RBS/70 G-03
Si1-88V 1 RBS/66 G-03
SH1-88V I RBS/67 G-03

DATE :

8/02/82

COMPILED BY:

SHT. NO

E.C.Data Sht

BRV-15

RBV-15

8RV-15

RBV-15

BBV-15

BRV-15

e S

FCR-BRV-14

Status

Fiore

REV

Comment s

Page

5 ol

bl




C ¢

JOB WO : 11600 .02

MECHANICAL EQUIPMENT ENVIRONMENTAL

CONFORHANCE REVIEW SHEET
JOB NAME : SHORERAN « WNTT |

JO8 CLIENT: LILCO SORTED BY SPEC.

SYSTEM TITLE: REACTOR BUILDING CLOSED LOOP COOLING WATER (P42)

e ————

e ———

Mark No. Vendor/Description Spec. Q.A. Cat. Bldg./Elev.

e ———————— e ———————————————

Zone

e —— J

VELAN/

1PA2*MOV2)8 RBCLCW In WV SH1-88V | RBS/68
To Drywell Cooler
178

1PL2*MOV239 RBCLCVW Ta WV Sii1-88V 1 RBS/69
To Drywell Cooler
178

1P&2*MOV240 RBCLCW In W SH1-88V | RBS/70

To Drywell Cooler
178

A - Acceptable

G-03

G-03

G-03

DATE:

8/02/82

COMPILED BY:

1..S. Fiore

SHT. NO. ECR-BRV-15 REV. ©

E.C.Data Sht .

88V-16

RBV-16

BEV-16

Status

Commenl s

Page

1t ol L



O

MECHANTCAL EQUIPHENT ENVIRONMENTAL
CONFORMANCE REVIEW SHEET

JOB CLIENT: LILCO SORTED BY SPEC.
SYSTEM TITLE PRIMARY CONTAINMENT ATMOSPHERIC CONTROL (T48)
Mark Mo Vendor/Description Spec. Q.A. Cat Bldg./Elev. Zone
e —— e —

VELAN/

IT48*MOVOIIA  Atmos. Jabd. Cont. SHI-88V 1 RBD/67 D-22
Iso M Drywell

{T48*MOV0I1B  Atmos. Inbd. Cont. SH1-88V 1 RED/73 D-22
Iso SE Drywell

IT4B*MOVOI2A  Almos. Inbd. Cont. SH1-88V I RBD/T1 D-22
Iso SE Drywell

IT48*MOVOI2B  Atmos. Inbd. Cont. SH1-88V I RBD/T1 D-22
Iso SW Drywell

IT4B*MOVOIIA  Almos. Inbd. Cont. SH1-88V | RBS/51 L-02
Iso N Supp Che

IT4B*MOVOIIB  Almos. Inbd. Cont. SH1-88V 1 RBS/51 L-02
Iso NE Supp Chm

IT4B*MOVOIAA  Atmos Inbd. Cont. SH1-88V 1 RBS/51 L-02
Iso SW Supp Cha

IT4LB*MOVO3I4LB  Almos Inbd. Cont. SH1-88V 1 RBS/51 L-02
I1so S Supp Che

I T4LB<MOVOISA Atmos. Otbd. Cont. SH1-88V | RBS/68 G-03
Iso

A = Acceptable

DATE: 8/02/82

COMPILED BY: 1..S. Frore

SHT. NO. ECR-BBV-16 REV. O

E.C.Data Sht. Status Comncnt s
8BV-117 A
88V-17 A
R8V-17 A
BAV-17 A
88V-17 A
8RV-117 A
BAV-17 A
8KV-117 A
BRV-18 A

Pape V1 ot 4




C O

MECHANICAL EQUIPMENT ENVIRONMENTAL
CONFORMANCE REVIEW SHEET

JOB NAME: f——tl L8 DATE: 8/02/82
JOB CLIENT: LILCO SORTED BY SPEC. COMPILED BY: 1..S. Fiore
SYSTEM TITLE: PRIMARY CONTA I NMENT ATMOSPHERIC CONTROL (T4%) SHT. NO. ECR-BRV-17 REV. O
_______________.._—————-—’—'_...-,___.,-, e ———————— b B R
Hark No. Vendor /Description Spec. Q.A. Cat. Bldg./Elev. Zone E.C.Data Sht. Status Comment s
/————-—"____,,_._-—/,__ﬁ_,_ﬂ_,, IR
VELAN/ 1 -
1TAB*MOVOI5E Atmos. Otbd. Cont. SH1-88V 1 RBS/713 G-03 gRV-18 A
iso
lTﬁM)‘M Atmos . othd. Cont. SH1-88V I RBS/13 G-03 R8V-18 A
Iso
n&mmosn ALmoS . Otbd. Cont. SH1-88V 1 RBS/72 5-03 RRV-18 A
Iso
Iﬂom:!lA Atmos . otbd. Cont. SH1-88V 1 RBS/S51 L-02 RRV-18 A
iso
IT‘mof)ll AtmoS . othd. Cont. SH1-88V 1 RBS/S51 L-02 RRV-18 A
Iso
lTbWOA Atmos . Otbd. Cont. SH1-B8V | RBS/S51 L-02 RAV-19 A
Iso
; IT‘UGW ALmos . 0Otbhd. Cont. SH1-B8V | RBS/S51) L-02 RRV-19 A
Iso
lTM!*!IWOAl Release toO AL mOS . SH1-88V | RBS/112 J-15 RBV-19 A
1 TLBAMOVO4L2 Release to ALmos. Sl -88V 1 RBS/112 K-15 RRV-19 A
|'l'lo8*!K)V0&'lA AL®OS . othd. Cont. SH1-B8V 1 RBS/68 G-03 RBV-19 A

Iso

A - Acceptable
Fay: 1% ot A3



R

¥ C

JOB WO.: 11600.02

MECHANICAL EQUI PMENT ENVI RONMENTAL
CONFORMANCE REVIEW SHEET

I

108 WNE: — R DATE: 8/02/82
J08 CLIENT: LILOO SORTED BY SPEC. COMPILED BY: L.S. Fiore
SYSTEM TITLE: PRIMARY CONTAINMENT ATMOSPHERIC CONTROL (T4LB) SHT. NO. ECR-88V-18 REV. 0
e T —————
Mark Wo. Vendor/Description Spec. Q.A. Cat. Bldg./Elev. Zone E.C.Datas 5ht. Status Comment s
VELAN/
lT"’NﬂV‘QS‘ Atmos . Otbd. Cont. SH1-88V 1 RBS/73 G-03 BRV-19 A
i1so
lf‘.‘“ﬂ'ﬂ‘ﬁh Atmos . Otbd. Cont. SH1-88V | , RBS/S51 L-02 RRV-20 B
Iso
l‘m‘l Atmos . Otbhd. Cont. SH1-B8V 1 RBS/S51 L-02 R8_V-20 A
Iso

A = Acceptable

Page 19 ot 43



C

JOB NO.: 11600.02

MECHANICAL EQUI PHMENT ENVIRONMENTAL
CONFORMANCE REVIEW SHEET

JOB NAME SHORENAN = WNTY 1 DATE: 8/02/82

JOB CLIENT: LILCO SORTED BY SPEC. COMPILED BY: L.S. Fiore

SYSTEM TITLE: SPARES SHT. NO. ECR-88V-19 REV. O

e —————————— ————————————

—————————

Mark No. Vendor/Description Spec. Q.A. Cat. Bldg./Elev. Zone £.C.Data Sht. Status Conment s
st SR, £ il — s
VELAN/
129 1*M0V00 1 Leakage Ret. Pusp SH1-88V | N/A N/A 88V-20 »
To Supp. Pool
1291*M0V002 Leakage Ret. Pump SH1-88BV | N/A N/A 88V-20 A
129 14M0V067 MSIV Drain Header SH1-88V | N/A N/A 88V-20 .
123 1*1M0V460 MSIV Leakage SH1-88V I N/A N/A 88V-20 A
Control
1291%M0V4A6] HSIV Leakage SH1-88V 1 N/A N/A 88V-21 A
Control
129 1%¥M0V4L62 MSIV Leakage SH1-88V 1 N/A N/A g88V-21 A
Control
{ 1291*M0V6S3 CRD System Return SH1-88V 1 N/A N/A BRV-21 A
129 1%MOVI25A RCIC Pump Disch. SH1-88V i N/A N/A RRV-21 S
12915M0V9258  Reactor System SH1-88V | N/A N/A 88V-21 A
React . Ret.
12915M0V9 75 Spare Operator SH1-88V 1 N/A N/A gRV-21 A

A = Acceptalle
N/A = Nol h]vplitalile

Page 20 ol 0y
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11600 82 )
308 WA SHORERAN - WIT )
08 CLIENT: LILOD

VECRARICAL EQUIPHENT ENV(RONMENTAL CONFORMANCE DATA SHEET

Qﬂ“ltou- e [VYendor: SH1-88V/Velan Engineering Co.
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.-tlllnuu e . [Vender: sH1-88V/Velan Engineering Co.
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200 CLIRNT: LI SHT WO ECH-RAV T "

WECHAN | CAL BQUI PHENT £3vIROMMENTAL CONFORMARCE DATA SWERT

mtlllnu- o . [Vendor! SM1-88Y/Velan Engineering Co.

/W"M M———— e avironmental Jcation D i
tification Tavironments @;ﬁituuu Docwment ed Materinl
Wark Bo. - J——___ Beport Bavicommeat & Date
’——ﬁ‘ E [ Total Threshold Service
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JOR M. 11600 02 COMPILED BY  Lowis 5 Frons

JOB WANE: SRORERAN - WRIT ) DATE n/2/82
JOB CLIENT: LILOD SHT MO FCD-BARV 1T RV "
MECRANICAL EQUIPWENT ENVIRORMENTAL CONFORMARCE DATA SNEET

Specification Be./Vender: SH1-88Y/Velsn Eagineering Co.

T Bab-Conponent 1dentification ~ Havirosmentsl Oualificetion Documented Material

Nerk Be. o B . _Report Eaviromment == __Dets
. Total Threshold Service
Shorehen File Bon-Metallic Radiation Tewp Redintion Tempecroture Reterence §omment»
Be. (8PW) BSub - Components Material Lome (Rads)  (*F) (Rads) (*¥)
ITAETHOVOASA P2-3287-8-19 Seme ss Seme oo L-02 yiew® w2 1 x 10" 1200 o——
Y6 )7-1468 I1TAR*MOVO I 1A ITAE*MOVO I 1A ITAR WO V1A
PN Seme o8 Seme 2o L-02 y.1x 00t 152 110" 1200 Seme e
. SN 371468 1TAR*MOVOI 1A ITAR* MOV 1A TR MOVO 1A
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[ BIRL Y 1TAR*MOVO I 1A ITAS*MOVOIIA PTARIIOVO V1A
ITAetOves?  P2-3287-8-3 Sene ss Seme a0 18 pax et e 1 x10'® 1200 Sese oo
Sree _37-14%) ITAR*MOVO I 1A ITAB*MOVOIIA ITARIOVO 1 IA
ITATHOVOAIA  P2-3287-8-3 Seme o0 See oe 6-03 sexie® 16 1x 10" 1200 Seme oo
SFme_27-143)0 ITAR*OVO I 1A ITAB*MOVO I 1A ITGR WIVDLIA
] P2-3287-9-% Seme as Same o8 6-0) S8 I.‘ 148 I » m'" 1200 Same as
SFRé 37-143J ITAR*"MOVOIIA 1TAR*MOVO Y 1A ITGR WO 1IA
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JOB NO 11600.02 SHT. NO. NM-88V-1

COMPILED py: B Roe

JOB NAME: SHOREHAH-UNIT 1

JOB CLIENT: LILCO

TERIAL RESISTAN T0 EKYIRONHINT

MA CE
TRADE NAME: Asbestos (Blue/Airxcan. Crane Packings 1871, 1873 )

CHEMICAL NAME : Asbestos

Ref. No.
THRESHOLD (RADS) TR e 1
wAX. SERVICE
TEMPERATURE (°F) 1200 2

REFERENCES

/

2.

11.

19.

24.

Materials Handbook, George g. Brady and Henr¥ R. Clauser, 11th
Hill Inc.,

gdition, McGrav 1977 (Pages 64=65) -

"

"Shaft geals for Power Generating gtations, Crane Bulletin

No. §-2005-1 (Chart E).

Telex - froe Flexitallic Gasket Company, inc. t°o Lou Fiore (SWEC) ,
dated 7/16/82.

Telex -~ from C. Dunkerley (SWEC) t° G. McKillop (Crane Packing
Co.)» dated 7/19/82.

when asbestos is used in gaskets and packings, s binder 1S added
which will burd off ot tllperctures near 700°F, a8 indicnted by
various -nnniactnxcrl. The -nnufactnretn also clais that
pinder is not important to the sealing function. Therefore, the
pinder's destruction vy remperature or radiation is oot of
significance (References 19 and 24). The pure asbestos value 18
used.

Page 42 of &3




JOB NO. 11600.02 SHT. NO. NM-8BV-&

COMPILED BY 3 Roe

JOB NAME: SHOREHAM-UNIT 1

JOB CLIENT: LILCO

MATERIAL RESISTANCE TO ENVIRONMENT

TRADE NAME: Asbestos-Inconel~-Graphite, S5/w Asbestos,
Flexitallic Items With Metals™

CHEMICAL NAME: Asbestos

Ref. No.
THRESHOLD (RADS) 1 x 10'" 1
MAX. SERVICE
TEMPERATURE (°F) 1200 2
REFERENCES :
- Materials Handbook, George S. Brady and Henry R. Clauser, 11th
Edition, McGraw Hill Inc., 1977 (Pages 64-65).
11. "Shaft Seals for Power Generating Stations,"” Crane Bulletin
No. $-2005-1 (Chart E).
19. Telex - from Flexitallic Gasket Company, Inc. to Lou Fiore (SWEC),
dated 7/16/82.
24. Telex - from C. Dunkerley (SWEC) to G. McKillop (Crame Packing
Co.), dated 7/19/82.
B

For compositions such as Asbestos-Inconel~-Graphite or S.S. with
Asbestos, the data for asbestos is used.

When asbestos is used in gaskets and packings, a binder is added
vhich will burn off at temperatures near 700°F, as indicated by
various msnufacturers. The manufacturers alsc claim that the binder
is not important to the sealing function. Therefore, the binder's
destruction by temperature or radiation 1is @ot significant
(References 19 and 24).

Page 43 of 43



DATA PACKAGE SH1-102

TYPE OF EQUIPMENT:

MANUFACTURER

STONE & WEBSTER SPECIFICATION NUMBER:

Package contents:
1) Cover Sheet

2) Mechanical Equipment Environmental
Sheet - ECR-102-1

3) Mechanical Equipment Eanvironmental
Sheet - ECD-102-1

4) Equipment Justification Sheet (Not

S) Material Resistance To Environment

Issue Date: August 16, 1982

FANS

BUFFALO FORGE
COMPANY

SH1-102

Page
1
Conformance Review p
Conformance Data 3
Applicable)
Sheet - NM-102-1 4
Prepared b

y
Reviewed by mg‘v\,fq
-

H

Page 1 of <



JOB NO.: 11600.02

MECHANTCAL EQUIPMENT ENVIRONMENTAL

JOB NAME: SHORERAN - NIT ) CONFORMANCE REVIEW SHEET

JOB CLIENT: LILCO SORTED BY SPEC.

SYSTEM TITLE: REACTOR BLDG. STANDBY VENT SYSTEM (1T46)

Mark No. Vendor Spec. Q.A. Cat. Bldg./Elev. Zone

Description

BUFFALO FORGE FAN

ITA6*FNT9A Reactor Bldg. SH1-102 1 RBS/112 K-15
Exhauster Booster
Fan

IT46*FN7°B Reactor Bldg. SH1-102 1 RBS/112 K-15

Exhauster Booster
Fan

A = Acceptable

DATE: 7/30/82
COMPILED BY: C. Dunkerley

SHT. NO. ECR-102-1 REV. O

E.C.Data Sht. Status Comment s

Page 2 of &
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JOB NO. 11600.02 SHT. NO. NM-102-1
' COMPILED BY: B. ROE

JOB NAME: SHOREHAM-UNIT 1

JOB CLIENT: LILCO
MATERIAL RESISTANCE TO ENVIRONMENT

TRADE NAME: Mobil 13-R-53 No-Rust Primer

CHEMICAL NAME: Oil-Alkyd Base Painot Containing Zinc Chromate and
Red Iron Oxide

Ref. No.
THRESHOLD (RADS)
MAX. SERVICE
TEMPERATURE (°F) 250 29
RADIATION RESISTANCE 1 x 107 40
(RADS)
‘ REFERENCES :

29. Mobil 13-R-53 No-Rust Primer Publication, dated 11/1/76.

40. Environmental Effects on Pol ric Materials, D.V. Rosato and
Schwartz, John wiley & Soms, laoc., New York, 1968

. Page & of &



Sadve BAMTARE BHTe)
DATA PACKAGL ShHi-l/«<

NUMEBER

(FpS«) &

Package

Mechanical Equipment Eavironmental Conformance Review
Sheets - ECR-172-1 to ECR-172-2

Mechanical Equipment Eovironmental Conformance Data
Sheets - ECD-172-1 to ECD-172-7

Equipment Justification Sheets - J-172-1 to

Material Resistance to Environment Sheets -
to NM-172-4

Prepared

Reviewed

Issse Date: August 16, 1982




JOB No.: 11600.02
MECHANICAL EQUIPMENT ENVIRONMENTAI

JOB NAME: SHORENAN - WIT ) CONFORMANCE REVIEW SHEET DATE: 8/12/82
JOB-CLIENT: LILCO SORTED BY SPEC COMPILED BY: B Roe

SYSTEM TITLE: REACTOR BUILDING STANDBY VENTILATION SHT. NO. ECR-172-1 REV. O

Mark No. Vendor/Description Spec. Q.A. Cat. Bldg./Elev Zone E.C.Data Sht Stalus

FISHER CONTROL
VALVE W/BETTIS
ACTUATOR

IT46%AOVOIBA RB Air to SH1-172 RBP/18 y Out - Pending
Drywell standing Further
Evaluation

RB Air to SH1-172 RBS/78
Drywell

RB Air to SH1-172 RBS/40
Suppres. Pool

RB Air to SH1-172
Suppres. Pool

|T46.AOVO]QA RB Air From SH1-172 2=-1 Out Pending

standing Further

Drywell

Evaluat 1on

RB Air From SH1-172 RBS/112 - 12 Out - Pending

Drywell standing Furthen
Fvalunation

A Acceptable

N/A Not Applicable




( O

JOB No.: 11600 .02

MECHANICAL EQUI PHENT ENVIRONMENTAL

JOB NAME : SHORENAN ~ wiT CONFORMANCE REVIEW SHEET DATE: 8/12/82
JOB-CLIENT: LILCO SORTED BY SPEC. COMPILED BY: B. Roe
SYSTEM TITLE: REACTOR BU LDING STANDBY VENTILATION SHT. NO. ECR-172-2 REV. 0

Mark No. Vendor/Description Spec. Q.A. Cat. Bldg./Elev. Zone E.C.Data Sht. Status Remarks
ITA6*AOV0I9C  RB Air From SH1-172 I RBS /40 G-02 172-7 A

Suppres. Pool

D RB Air From SH1-172 1 RBS/40 G-02 172-1 A
Suppres. Pool

A = Acceptable

Page 3 ol 16



P

J8 W0 11600 02
08 B SRORERAN - WWIT )
cLigNT:  LiLDO

Specification o . [Yendor:

———————

destification
Nark Be. - et )
Bhorchem li le Boa-Hetallic
_‘______,‘-L'-_l!!' ___ Sub-Composeats
1T46% AOVO 38A Fa2451-F Valve
SFN-10.90-88
T-Ring

Paching Ring

Gaskel

Bushing
Actuator:

Piston Retainer
Nut

PECHANICAL EQUIPHENT ENVIROMENTAL

e ————— e ——

Mhotu-lnml
Graphite

8S#304 w/Asbestos

AlS1 1018
W/Teflon

Bronze w/Graphite

Steel & Wylon

SH1-172/Fisher Comtrol Valves & Bettin Actwator

Report Eavirommeal
Total
Radistion

Tone (Rads)

p-22 1280

p-22 12w 00°

p-22 1.2 % 10

p-22 1.2 0

p-22 1.2 5 100

p-22 1.2 5 100

COMPORMANCE DATA

e avivoamsets] Quelificetice

Temp
(*f)

340

COMPILED BY: B Noe

DATE .

SHT. WO

SHEET

iﬁﬁta(t‘ Materinl

Threshold Service
Kadiation Temperature
(Rads) (*F)
I 300
s w' 1200
‘o 1200
150 lo‘ 400
9.1 x 1wt 500
N/A /A

a2

Status

N1zl LU

Reteoen

-z
W 172-0

w-112-2

w-N2-d

-0z
CU R R P AL

w20

v o

e Losssoni s

Extormal
te Valws

Eateanal
to Valw

Page & ot W



JOB WO 11600 02 COMPIIED BY: B R
u_“: SRORERAN - wiT DATE a/2/82
cLIENT: LILCD o SHT w0 ECD-1p2-2 My 0

WMECHANICAL BQUIPHENT LV IROMMENTAL CONFORMANCE DATA SWEET

Specificotion Bo. /Vendor: SH1-172/Fisher Control Valves & Bettis Actustor

e ———
Tovirosmentsl Qualification

_______,.,.——__________-—__,.__-____.,__ I————
Sub (omposesi Tdentification Documented Material

Back Bo. ,_,___,._,,___.,“r,,__-_,_.‘,,!rrzzs,!e!!!ee-_'-,s R i
“Wendor Dwg. o Totsl Threshold Service
Shoreham File Noa-Metallic Radistion Temp Radiation Temperature Status Referenwie Cossmnls
e — Wo. (SFW) ___Sub-Componeals _ Materisl Zems (Bade) l'-!s ___AReds) (*F)
ITAGTAOVOIRA  FA24S1-F Pistoa Seal Dure 104 p-22 a2t e WA WA ) 1122
SFN-10_90-88 Witeile
Yohe Sesl Dure 904 p-22 2w e® e wA WA ) ya22
Holythane
Pistos Rod Seal’ Duro 654 p-22 2w et e N/A WA ) 1-112-2
Nitrile
Cylinder Seal Dure 10A p-22 120t %o WA WA ) 31122
Nitrile
Wousing Cover Asbestos/ASTH D-22 1.2 IC' 40 N/A N/A ) J-12-2
Gashel pLI7o
Cylinder Adspter  Asbestos/ASTH p-22 y2x 00 W0 /A WA ) - 12-2
Gashet pIL7e '
Piston Nead Seal Duro TOA p-22 y2x 108 o /A /A ) y-A12-2
Mitrile
Adjusting Screw  Wylow 5-22 12 s 00t 340 WA N/A ) -112-2
Seal

Vage 5 wl b



JOB WO : 11600 02

COMPILED BY: B Noe
JOB WAME: SRORERAN - WMIT ) DATE .

8/12/82

cLigNT: LiLCO SHT. MO RCD-172-) WV 0

MECRANICAL RQUIFVENT ENVIROMMENTAL COMVORMANCE DATA SHEET

Specificetion Be [Veador: SNI-112/Fisher Comtrol Valves & Bettis Actusior

e - Compeneat 1destification e gaviveameats] Qualification Documented Material
Haik No. - . R e ——— __ Bepost Baviremmeat L
Vewdor Si Bo Total Theeshold Service
Shorehsm Tile Moa-Metallic Radiation Temp . Redistion Temperature Status Relerence Comments
Mo (SFW) Sub-Compomeats  Materisl ZTose  (Rade) (*F) (Kads) (°F)
ITAG*AOVOIBA  FA2451-F Piston Rod Anti- Duro 90A p-22 1.2 0 10" 40 N/A N/A 3 )-§12-2
SFN-10 %0-8K Extrusion Seal Molythase
Sresther Cap  Alumisum & Busa-¥ D-22 12x 10 e WA /A ) - 112-2
Ale Set WA p-22 2w e WA /A ) 1122 Exterms)

te Volwe

Page b ol 10
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J08 WO . 11600 82 COMPILED BY: B Noe
JO8 WAME: SHORENAN - WIT ) DATE . B/12/82
cLIENT: LiLOD SHT. M0 ECD 172-64 WV 0
MECHANTCAL EQUIPWENT KNVIROMMENTAL COMPORMANCE DATA SHEET
Specification Mo /Veador: SNI-172/Fisher Costrel Valves & Bettis Actuator
Sub-Component ldentification = T T favivommeatal Qualification Documented Material
Report Eavironmeat
Nerk W I T T . N S L ——
v . Total Threshold Service
Shorehon File Moa-Netallic Radiation Temp Nadistion Tempersture Status Relerence Commenty
Be. (VM)  Sub-Compomeats Materisl  Zome  (Rads) (%)  (8ade) (*¥)
1T46% AOVO Y88 Fh2450-% Valve:
SFN-10 %0-68
T-Ring et n-10 s.3 10 " 8.7 x 10° 100 A -2
Packing Ring  Asbestos-laconel H-10 sas 10 n 1 s 10" 1200 N w-112-2
Graphite
Gashet SS0I04 w/Asbestos N-10 syene® e 10'® 1200 A w-112-2
Bushing AIST 1018 N-10 $3x IO‘ " 1.5« IO‘ 400 J -2 Extermal
W/Teflon M-172-4 te Valve
Bushing Bronze w/Graphite M-10 syx0t 9.1 x 10° 500 N w1120
Actuator: "
Piston Retainer Steel & Nylon H-10 $3Ix 10 mn N/A N/A ] »-122 External
Mut te Valve

Page 1 ot 16



208 W0.: 11608 02
JO8 BANE: SHORENAN - WMIT 1
cLigNT: LILCD

Specification Bo /VYesdor:

Tub-Compenent ldeatificat fon

Bark Be. LT T R
““Vesdor Dwg. W
Shoreham File Bom -Metallic
& . (ew) = Sb-Compemente
1T46%A0V0 388 Fi2450-1 Piston Sesl
SFN-10 90-68
Yohe Seal

Piston Rod Sesl
Cylinder Seal
Wousing Cover

Gasket

Cylinder Adaspter
Gaskel

Piston Nead Sesl

Adjusting Screw
Seal

MECHANICAL EQUIPWENT ENVIROMMENTAL CONFORMANCE DATA swerv

Duro TOA
Mitrile

Duro 90A
Holythane

Duro 65A
Nitrile

Muro 104
Nitrile

Asbestos/ASTH
LR LY

Asbestos/ASTH
(RRL

Pure 7

Nylon

» Biteile

SH1-172/Fisher Comtrol Valves & Bettis Actuator

Total

. B

5 3=

(Rads)

'

IO‘

I.‘

!.‘

IO‘

m‘

““Haviroameatal Qualification
_Repost Ravirosmest

T

(*¥)

"

mn

"

m

m

m

1

(R 2

Document ed Mater el

Theeshold
Radistion
(Rads)
N/A
N/A
N/A
W/A
N/A
N/A

N/A

N/A

COMPILED BY. B Nue
DATY s/12/82
SHNT WO ECD-412-% LLA
Service
Temperature  Status Nelference (Commnis
(*¥)
/A 3 y-ar2-2
N/A ) -a2-2
WA ] -12-2
LIL) L} -1z
H/A J -viz-2
N/A J -2-2
N/A ) -2 i12-2
N/A J b-01z-2

Page 8 ot I%
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COMPILED BY: B Noe

JO8 WAMK: SRORERAN - wiT DATE a2/

cLigNT: LILOO SHT WO ECD-112°6  WEV o

MECWANCAL EQUIPHENT NV ROMMENTAL CONTORMANCE DATA SWELT
Specification Bo . [Vendor: SH1-172/Fisher Coatrol Valves & Bettis Actustor

w"ﬁ:ﬁﬂlcnlu"—'ﬁ'— T awi ronmental oulukou..'H " Documested Waterial
fark Be. e e —————e Report Bavirommesat o e
“Vender Dy o “Total Threshold Service
Shoreham File Moa-Metallic Radiation Temp . Radistion Tempecraluie States Reteremee  Commmnts
wo. (SFM)  Sub-Compoments Meteria)l  Tose (Rede)  (*F) (Rads)  (°F)
1TA6* ADVD YER Fa2450-% Piston Rod Aati- Dure %0A #-10 L % B l.‘ " LI N/A ] -12-2
SFN-10 90-68 Extrusion Seal Molythsne
Breather Cup Aluminus & Buna-¥ u-10 $3s I.‘ i N/A N/A L) -12-2
Afrset WA w10 saset M WA wA 3 31122 Emtermal

te Valw

Page & ot {15




e
208 WO.: 1160002 COMPILED BY: B Roe
208 BAME: DRORENAN - wiT ) DATE s/12/82
cLigNy:  LILCO SHT MO ECD 112-7 WV 0
MECMANICAL QU1 PHENT ENVIROMMENTAL CONFORMANCE DATA SHEET
Specification Bo./Vendor: SHI-172/Fisher Coatrel Valves & Bettis ATtustor
" Sub-Component ldentification T Ravi rosmental ﬁcliﬂuu—n_‘——— Documeated Material
Nark Bo. e ————— ———— Report Baviromment o
“Vendor Dy o Total Threshold Service
Shoreham File Bon-Metallic Radistion Temp . Redistion Temperature Status Nefeseme Cummm uis
No. (8FW)  Sub-Compoments  Materisl Toss  (Rede) (P} (Rade) (*¥)
ITASAOVEINC C  FA243)-K Seme a8 Seme o8 L-02 sasie® w2 Seme 88  Same o8 ) Seme o6
SFN-10 %0-% 1TA6*AOVO ISR 1TA6* AN IR ITAG AN - 1TLORAOV - 1146 AWD 18R
0188 ORLL
» FA2452-F Seme as Seme a8 L-02 s w2 Seme as  Semc as ) Seme on
SFN-10.9%0-7% 1TA6*AOVOIED ITA6*AOVO ISR ITAO MOV - ITLO* AN - 1 T4bEAOVO JAR
DRLL 0188
ITAAAOVIS A FA2454-E Seee 28 Seme a8 »-22 e e Seme as  Semc a8 Out - Seme o8
SKN-10 %0108 1TL6*A0VDIBR 1T46*A0OV0 8B 1TLE*ADV - ITA6 YAV standing 1T4h:ANO 1RA
01IBA 038A
5 FA2455-6 Seme a8 Seme a8 K15 v ase® e Seme as  Seme as ot - Seae oo
SFN-10 90-128 1T465AOVO Y8R 1TLETAOVO IS ITLE* AV - 1TLO*AOV - standing 11465 ANV IBA
018A LELLY
€ FA2456-R Same a8 Same a8 G-02 S8 x l.‘ 152 Same an Same an ) Same #s
SFN- 10.90-)18 1T462A0V0 )8R 1T46*AOVO IR 1TALEADY - 17462 AV - 1TAL: AUVO IR
0188 0388
. P FA2ANT-R Same a8 Same as G-02 58 x IO‘ 152 Same as Same a8 J Seme an
SFN-10 %0-1F 1T4L6-AOVO IEB 1TL6*AOV0 388 1TLRRAOV - 1TAL AV 174G MWD IRB
0188 018K

Vage 10 o



SHEET J-172-.

EQUIPMENT JUSTIFICATION

PREPARED BY: B. RCE
MARK NO. 1T46%AOV038A, B, C, D EQUIPMENT NAME: AIR OPERATCR
NO. 1T46*AQV039aA, B, C, D BUTTERFLY VALVE

SYSTEM NAME: REACTOR MANUFACTURER: FISHER CONTRCL

BUILDING STANDBY

VENTILATICN MODEL NO: 9220

SYSTEM (RBSVS)

ECD SHT: 172-1, 2, 3, and
I

» Function

The RBSVE 1is initiated during an accident or abnormal condition. When the
RBSVS is initiated, the Reactor Building Secondary Containment 1S
automatically {solated from the Primary Contaioment by the closiog of the
Primary Containment purge isolation valves *AOV038A, B, C, D and *AOV039A, B,
C and D. These valves are closed under normal operating conditions, except
during purge. During RBSVS operation, they receive signals to close.

e Non-Metallic Sub-Components Requiriadg Justification
T-Ring (m-lthylm/l’ropylene Terpolymer, Sulphur Cured)

The adjustable T-Ring seat is contained in the valve disc. The adjusting set
screvs and compressioo ring force the T-Ring against the body bore to provide
an interference fit between the T-Ring and body bore seating surface. This
provides a bubble tight shut-off feature to the valve.

The known radiatisno threshold for this type of EPT is 8.77 x 106 rads (Ref.
NM172-1); bhowever the sanufacturer has observed leakage at high differential
pressure agross the disc at temperatures Over 381°F and at a radiation dose
of 1 x 100 cad (see NM172-1 Ref. 13). In the light of this, the T-Ring
requires further evaluation for use in radiation in emvironment above 10
rads.

Bushing  (AISI 1018 W/Teflon)

This bushing is external to the valve body and provides a bearing surface for
the shaft. Degradation of the "Teflon" (Ref. NM-172-4) in the bushing may
result in a loss of the bearing surface lining. However, a loss of this
lining will not prevent the valve from performing its intended safety function
(closing) .

Page 11 of 16



EQUIPMENT JUSTIFICATION

Actuator

Although several of the son-metallic components used in the actuator ascembly
may have radiation thresholds less chan the maximum postulated exposure, the
sub-component's function is oot relied upon for saintaining the valves 1in 3
closed position. The actuator is air-operated and relies on air pressure €O
open, and & spring to close. The valves are pormally closed, and the metal
spring will maintain the disc in a closed position regardless of the
functional capabilities of the non-metallic sub-components used here.

In summary, the pon-metallic sub-components have no relevance in maintainin:s
these valves in their fail-safe closed positionm, and are therefore acceptable
for service.

Airset

Although some of the non-metallic components used in the airset may have
radiation thresolds less than the saximum postulated exposure, the airset 1is
pot required to saintain the valve in a closed position. Failure of the
airset compogents will allow leakage through the regulator or out of the
regulator body. These failures will not cause the valve to move from 1its
fail-safe, closed position.

Page 12 of 16



JOB NO. 11600.02 SHEET NO. NM-172-1
COMPILED BY: B. Roe

JOB NAME: SHOREHAM-UNIT 1

JOB CLIENT: LILCO

MATERIAL RESISTANCE TO ENVIRONMENT

TRADE NAME : EPT
CHEMICAL NAME: Ethylene Propylene Terpolymer

Ref. No
THRESHOLD (RADS) 8.77 x 10° *
MAX. SERVICE
TEMPERATURE (°F) 300 11
REFERENCES

) 1. "Radiation Effects on Organic Materials in Nuclear Plants,” EPRI
. Report No. NP 2129, Movember 1981 (Page 3-24).

11. "Shaft Seals for Power Generating Stations,” Crane Bulletin No.
" §-2005-1 (Chart E).

12. "Evaluation of ITT Grinnell Diaphragm Valve Diaphragms After Being
Subjected to Gamma Radiation," ITT Grionell Corporation Report Ne.
9988, January 12, 1971 (Table 1).

13. Letter - from J.S. Mclagan (Fisher Comtrols, Inc.) to K. Menon
(SWEC), dated 7/12/82.

* Although several references indicate an FPT threshold radiation value of
1 x 10° Rads based on the property of Compre.sion Set (Ref. 1), research
has substantiated that this material is oot subject to any degree of
dc;rgdntion which would prevent its general use below an exposure of 8.77
x 106 Rads (Refs. 11 and 12). Further confirmation (Ref. 13) of the 8.77
x 10° Rads value is provided in a Fisher test. The test also indicates
EPT becomes sensitive to temperature and radiation near the postulated
value in zooe D-22.

o/ Page 13 of 16



JOB 0. 11600.02 SHEET NO. NM-172-2

COMPILED BY: B. Roe

JOB NAME: SHOREHAM-UNIT 1

JOB CLIENT: LILCO

MATERIAL RESISTANCE TO ENVIRONMENT

TRADE NAME: Asbestos - locopel = Graphite, §S/W Asbestos,
Flexitallic Items With Metals®
CHEMICAL NAME:
Ref. No.
THRESHOLD (RADS) 1 x 10%° 1
MAX. SERVICE
TEMPERATURE (°F) 1200 2
REFERENCES :
2. Materials Handbook, George S. Brady and Henry R. Clauser, 1llth Edition,
WcGraw Hill Inmc., 1977 (Pages 64-65).
11. "Shaft Seals For Povcr'Gcnnratin. Stations,” Crane Bulletin No.
§-2005-1 (Chart E).
19. Telex - from Flexitallic Gasket Company, Iac. to Lou Fiore (SWEC), dated
7/16/82.
24. Telex - from C. Dunkerley (SWEC) to G. McKillop (Crape Packing Co.),
dated 7/19/82.
* For compositions such as Asbestos-Inconel-Graphite or §.S. with Ashestos,

the data for asbestos is used.

when asbestos is used in gaskets and packings, 2 binder is added which
will burn off at temparatures Qear 700°F, as indicated by various
sagufacturers. The sanufacturers also claim that the binder 1is not
important to the sealing function. Therefore, the binder's destruction
by temperature oOr radiation is not significant (References 19 and 26).

Page 14 of 16




JOB NO. 11600.02 SHT. NO. NM-172-3
COMPILED BY: B. Roe

JOB NAME: SHOREHAM-UNIT 1

JOB CLIENT: LILCO
MATERIAL RESISTANCE TO ENVIRONMENT

TRADE NAME: Graphite
CHEMICAL NAIE: Carbon

Ref. No.
THRESHOLD (RADS) 9.1 x 10° 8
MAX. SERVICE
TEMPERATURE (°F) 500 2
REFERENCES :

2. Materials Handbook, George S. Brady and Henry R. Clauser, 1ith Editionm,
McGraw Hill loc., 1977 (Pages 356-359).

8. Letter - from G. McKillop (Crane Packing Co.) to Steve Poller (SWEC),
dated 6/21/82.

Page 15 of 16




JOB NC. 11600.02 SHEET NO. NM-172-4
COMPILED BY: B. Roe

JOB NAME: SHOREHAM-UNIT 1

JOB CLIENT: LILCO
MATERIAL RESISTANCE T0 ENVIRONMENT

TRADE NAME: Teflon
CHEMICAL NAME: Polytctrafluorocthylene

Ref. No.

THRESHOLD (RADS) 1.8 z 10°

MAX. SERVICE
TEMPERATURE (°F) 00 7

REFERENCES:

# :
lear Plants," EPRI Report

1. ‘"Radiation Effects oo Organic Materials in Nuc
No. NP 2129, November 1981 (Page 3-13).

Reactor Handbook, Volume 1, Tipton, 2ad Edition, laterscience
fac., 1960 (Page 1088).

Publishers,
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DATA PACKAGE SH1-276

TYPE OF EQUIPMENT: FANS
MANUFACTUREK : BUFFALO FORGE
STONE & WEBSTER SPECIFICATION NUMBER SH1-276

Package contents:

1)

2)
3)

4)

3 5)

Cover Sheet

riechanical Equipment Eovironmental Confcrmance Review
Sheet - ECR-276-1

Mechanical Equipment Environmental Conformance Data
Sheets = ECD-276-1 to ECD-276-3

Equipment Justification Sheets - Not Applicatle

Material Resirtance to Envirooment Sheet = NM-276-1

7
Preparcd by \—r
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JO® WO.; 11600.02

MECHANICAL EQUIPHMENT ENVIRONMENTAL

JOB MAME: SNORENAN - WIT 1 CONFORMANCE REViEV SWEET

JOS CLIENT: LILCO

DATR: 8/i1/%2
SORTED BY SPRC.
SYSTEM TITLE: Rescter Bldg. Standdy Vent System (1764)

> ——— — - —

Mark No.

COMPILED WV: C. Dunkeriey
SNT. WO. ECR-276-1_  RRV. @

—— — - — —— .~

— —————— - —t .~ ———e — . . B, AN P ot @ -~

Vendor/Dencriptlon BSpec. Q.A. Cat. Bldg./Rlev. Zone E.C.Data 8bt. Status Comment o
“Wwftalo Verge/ T T L T T
ITM*FNEI3A ITGE*UC 00ZA Fanm SK1-276 1 RAS/8 G-01 276-1 A
1TH*FNEIID IT46*UC 002D Fam BH1-278 1 RBS/40 0-02 276-) A
ITA6*FNBIAA 1T46*UC 00JA Fon 8H1-276 1 RBS/8 G-01 276-1 »
ITA6*FNE 34D 1T46*UC 0038 Fan sH1-276 I RRS/40 0-02 276-1 A
ITH*FUBISA ITAG*UC 00AA Fan  SNH1-276 [ RBS/219 H-20 276-1 &
ITLE*TNEISE ITLO*UC 0048 Fan BH1-276 1 RBS/219 "-20 276-1 »
ITA*TREN6A IT46*UC 00SA Fan 8H1-276 I RAS/219 N-20 276-1 .
TT464TNE 6B 1T46*UC 0038 VFan SH1-276 1 RB§/219 H-20 276-2 A
ITA6*FNAITA IY46*UC 02CA Fan BH)-276 I RRs/112 J-16 276-2 »
1T66%THR3TS 1TA6*UC 0208 Fan BH1-276 I RR§/112 K-1% 276-2 A
ITAE*TNE3SA ITMUC 021A Fan SKi-27¢ 1 RBS/150 n-19 276-2 A
ITA6*TWEIES IT&*UC 0213 Fan 8N1-276 1 RES/150 R-19 2716-2 A
1TAA*TNEISA 1TA6*UC 022A Fan SH1-276 ] RRS/16) H-19 276-2 -
1TA6*THBI9B 1T46*UC 0228 Faa BH1-276 1 RBS/i61 H-19 276-3 .
1TA6*FN023 1TL6*UC 023 Fan BHi-276 I RBS/40 L-02 276-3 A

A » Acceptadle
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JOR WO . 11600 02
JOB WAME:  SHWORERAM - \NIT |

CLIENT: LILCO

Specification No /Vendor: SN1-276/BUFFALO FORGE FAN

7”-6”0—-.;;( Tdentification

MWacek Moo
Vendor Dwvg. No
Shoreham File Non-Metallic
e . __No. (SFW) Sub-Component s
ITAO“FNBIIA 1C-68344 Paint
SFN-10 64-14K
1TAe*FNB)IB 1C-68345 Paint
SFN-10 . 64-33E
%-9303%0
SFN-10 64-27A
ITAL-FNB LA 1C-68344 Paint
SEN-10 64- 14K
ITLOEFNB AR 1C-68345 Paint
SFN-10 64-332
v¥-93030
SFN-10 64-27A
17146 FNBISA 1C-68346 Paint
SKN-10 64-38C
1Tat-ENBISE 1C-68146 Faint
SEN-10 64-)8C
1T4t FNBIBA 1C-681345 Paint

SEN-10 64-38C

COMPILED BY: S Lebrewlt

DATE: 8/11/82

SHT. WO. ECD 276-1 REV. ©

MECHANICAL EQUIPHMENT ENVIRONMENTAL CONFORMANCE DATA SHEET

Foviconmentsl Qualification  Documented Mater fal
Report Eavironment L L R et
Total Threshold Service
Kadiation Temp. Radiation Temperature Status Reference Comments
Material lone __(Rads) (*F) ~ (Rads) (*F) PR P =
Mobil 13-R-5) G0l sex10® 1% 1 x 0 250 A "-276-1
no-ru primer
Mobii 13-R-5) G-02 5.8 x10° 152 e 10’ 250 A "-276-1
no-rust priser
Mobil 13-R-5) G-01 S8 x IO‘ 150 1.8 IO’ 50 A m-276-1
no-rust primer
Mabil 13-R-%5) G-02 58 x |o° 152 LI IO’ 250 . M-276-1
no-rust prieer
- 9
Mobal 13-R-5) H-20 $S3Ix 10 118 I = 10 250 . NM-276-1
nu-rust praimer
Mobil 13-R-5) H-20 S Ix IO‘ 118 1 x IO’ 250 . NM-276-1
no-rust primes
Mobil 13-R-53 H-20 53 x 0 e 1w 10° 250 A NH-276-1

no - rust priser

Page 3 of &



JOR WO . 11600.02 COMPILED BY: S Lebreaulit
JOB NAME . SHORENAN - INIT ) DATE: 8/11/82
CLIENT: LILCO SNT WO ECD 276-2 REV. O
MECHANICAL EQUIPMENT ENVIRONMENTAL CONFORMANCE DATA SHEET
1
Specification No /Vendor: SN1-276/BUFFALO FORGE FAN
Sub-Component Identification T Environmental Qualification " Documented Material Pl T e
Mark Mo ol o o o - Report Enviiomment N vl O DR LR R
Veador i;i. Mo Total Threshold Service
Shoreham File Non-Metallic Radiation Temp Radiation Tempersture Status Reference Comments
e No. (3FN) Sub-Component s Haterial __Zome (Rads) (“F) ~ (Rade) (°F) e e L Lot B R .
ITCHSFNRIE 1C-68346 Paint liobil 13-R-$) H-20 sas10' e 1 x0’ 250 A 2761
SEN-10.64-38C no-rust primer
ITAOFNBITA D=1 Paint Mebil 13-K-5) J-16 25x IOs 178 I x IO’ 250 A m-276-1
SFN-10 64-43A no-rust primer
D&- 16410
SFN-10 64-34F
ITA6*FNB)Y B DI-15 N Paint Mobil 13-R-5) K-15 1.3 x lO. 158 I = IO. 250 . N-276-1
SFN-10 64-43A no-rust primer
De- 1641
SFN- 10 64-34F
ITH-FNAIBA A3 Paint Mobil 13-R-5) H-19 5.3 8 IO‘ 148 I x IO’ 250 A m-276-)
SFN-10.64-3% no-rust primes
ITe6 ENBIEE  D&- )84 Paint Mobil 1)-R-5) H-19 5.3 = 10 148 P w0’ 250 A -276-1
SEN-10 64-420 no-rust primers
ITLH-FNE 19A Da-3317 Paint Mobil 13-R-5) H-19 S 3Ix lO‘ 148 I x |0. 250 ) w2761
SEN-10 64-39D Ho-rust primer
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JOR WO . 11600.02
JOB MAME . SHOREMAM - INIT |

CLIENT: LILCO

DATE: 8/11/82

SHT. WO

MECHANICAL EQUIPMENT ENVIRONMENTAL CONFORMANCE DATA SHEET

Specification No /Veador: SH1-276/BUFFALD FORGE FAN

Mark Mo PR
Veador Dvg. No
Shoreham File
o No. (S¥N)
ITA6-FNBI9B D4-3854

SEN-10 64-42E

Dh-4946
SFN-10 . 64-44D

ITL64FN02)

Sub-Component ldentification

Mon-Metallic

Sub-Component s

Paint

Paint

Note: WMo other non-wmetallic

Material

Hobil 13-R-5)
no-rust primer

Mobil 13-R-5)
NO-Tustl primer

sub-components

Environmental Qualification
Report Environment

Total

Radiation Tewmp
Zone (Rads) (*F)
-19 s.3x 10 148
L-02 4 l06 152

Doc umented Mater fal

s

Threshold Service

Radistion Temperature Status
(Rads) (*F)

1 x IO, 250 .

1= |0' 250 A

COMPILED BY: S Lebresult

ECD 276-3 REV 0

Reference Comments

M-276-1

NM-276-1
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JOB NO. 11600.02 SHT. NO. NM-276-1
COMPILED BY: B. Roe

JOB NAME: SHOREHAM-UNIT 1

JOB CLIENT: LILCO

MATERIAL RESISTANCE TO ENVIRONMENT

TRADE NAME: Mobil 13-R-53 No-Rust Primer

CHEMICAL NAME: Oil-Alkyd Base Paint Containing Zinmc Chromate and
Red Iron Oxide

Ref. No
THRESHOLD (RADS)
MAX. SERVICE TEMPERATURE (°F) _ 250° 29
RADIATION RESISTANCE (RADS) 1 x 10° 40

REFERENCES :
29. Mobil 13-R-53 No-Rust Primer Publication, dated 11/1/76.

40. Eaviroomental Effects on Polymeric Materials, D.V. Rosato and
Schwartz, John wWiley & Sonms, Inc., New York, 1968.
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- ———— - —— ]

APPENDIX B

— o . —— - — . AT— " ———————



REFERENCE LIEBRARY

tfor
SPECIFICATION DATA SHEETS

The References listed are those used in the NM sheets and do not
represent all the references used in the evaluation.

Ref. No. Title

1. "Radiation Effects on Organic Materials in Nuclear
Plants”, EPRI Report No. NP 2129, November 1981.
Vellumoid ‘ Page No. 3-8,9
Cellulose 3-8,9
Teflon 3-13
Polyethylene 3-16,17
Ethylene-Propylene 3-24
Ethylene-Propylene Terpolymer 3-24
Viton 3-25,26
Rubber (Neoprene) 3-27,28
Buna-N (Nitrile) 3-28,29
Asbestos (Crane Packing 5810) 3-37,38
American Mineral 0il 3-37,38
Exxon Teresstic 68 3-37,38

- Materials Fandbook, George S. Brady and
Henry R. Clauser, llth Edition, McGraw-Hill, Inc., 1977.
Asbestos Page No. 64,65
Glass 341-347
Graphite 356-359

Ts Reactor Handbook, Volume 1, Tipton, 2nd Edition,
Interscience Publishers, Inc., 1960 (Page 1088).

8. Letter - from G. McKillop (Crane Packing Co.) to
Steve Poller (SWEC), dated 6/21/82.

11. * "Shaft Seals for Power Generating Stations”,

rane Bulletin No. S5-2005-1 (Chart F).
* Letter - frcm Crane Packing Company (£. Lemberger)
to Stone & Webs%er Encineering Corp. (.. Dunkerley),
dated June 15, 1982.
12. "Evaluation of ITT Grinnell Diaphragm Valve

Diaphragms After Being Subjected to CGarm:
Radiation”, ITT Grinnell Corporation Fepurt No.
998B, January 12, 1971.

Ethylene Prcovlene Terpolymer Table 1

Natural Gum Rubrer Tab'e 1

Buna-N (Nitrile) Tabie 1

Teflon Takle > and Pace 7
Neoprene Tab'e 1, Paces 5

and 6, and fig. 8b
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New York 1968 (Faces 36 & 37, 725 and 726)




degradation %u¢ unchanged insulation resistance and a 7% decrease in dielectric
constant. Dissipation factor increased one decade.33

Polytetraéluoroethylene /threshold - 1.5 x 104 rads/elongation. Reference &7
reports a threshold change of elongation at 1.5 x 104 rads for Teflon (TFE) in
air, of tensile strergth at 2.1 x 104 rads, of shear and impact strenath and
elastic modulus at 1.8 » 105 rads. A 25% decrease was noted at 3.4 x 10° rads for
elongation, 1.2 x 105 rads for tensile strength, and & x 105 rads for shear
strength. Impact strength increased 25% at 3.6 x 105 rads. Oxidation e’fects
are qui‘tle large. Radiation resistance s approximately ten times greater in
vacuum or fluid. Te‘lon hoses tested under simulated operating conditions failez,
by leakage, at 1 x 105 rads when exdosed to intermittent fluid pressure of 1,000
psig and at approximately 1 x 106 rads when subjected to 1,200 psig static
pressure. The radiation exposure-damage relation was relatively insensitive to
temperature in the range of 100 to 3500F in that test. Teflon back-up rings (in
fluid) have beer found serviceadble in some applications to approximately & x 107
rads, although physical degradation occurs.36. Sharp decreases in melting
temperature were noted for irracdiations above 3130°C.

Teflon-FEP (copolymer of fluoroethylene and perfluoropropylene) {s more resistant
that Teflon-TFE. Teflon-FEP shows ten times greater radiation resistance in
vacuum and sixteen times greater resistance in air for 10-mil) f{lms.46 Temperature
effects have been noted. Damace at cryotemperatures was negligible for a dose
that produced 40% loss of tensile strength at 730F and 60X damage at 350°F,

Electrica’ properties are affected differently for irradiation in 2air and vacuum.
TFE volume resistivity has been observed to drop by a factor of 102-103 in vacuum
radiation and to drop an additional factor of 10-102 after irradiation (gradual
recovery may occur). One Teflon-insulated wire is reported to show slightly
reduced flexibility at 103 rads in a S psia 07 atmosphere at 90°C. A similar
Teflon wire lacking a polyimide coating present on the first wire did not show
reduced flexibility under the same conditions.33 This indicates that the
materials were incompatible, not that the radiation level was significant.

Tetran, Fluorlon, and Hostaflon FT are a few of the other commercial names for
polytetrafiuoroethylene. Main chain scission is dominant and there is Tittle evi-
dence of any crosslinking during irradiation.

REFERENCE |

“Rodioﬁon E{{ects on Oraonic
Materials in Nuchear Plarvts ",
EPRI Repoert No. NP 2129,
November 1981,

3-13




Ethylene-Propylene/threshold - 1 x .06 rads/compression set

Although some experimental formulations s“owe? poor radiation resistance, a number
of commercial materials appear to be coruarable to crosslinked polyethylene. As
with other polyolefins, radiation resfstance will depend on the effectiveness of
antioxidant systems (especially at elevated temperatures). Reference 28 reports
gose rate effects with greater degracation at low dose rates when the total dose
exceeded about 2 x 107 rads for one ethylene-propylene cable fnsulation.

Reference B details effects of radiation on cable insulation and jacket materials,
including EPOM-based and EPM-based insulations (both mineral filled). No chances
in oxidation resisiance were found following total dose up to 108 rads (dose rate
was 5 x 105 rads/hour). Elongation of the EPOM insulation was not significantly
changed after 5 x 106 rads, but was reduced to 48X of the initial value after 5 x
107 rads and 37% after 1 x 108 rads. The EPM insulation retained B1X of its
unirradiated value after 5 x 106 rads, 41% after 5 x 107 rads, and 26% following 1
x 108 rads. Reference 39 also reports very good racdiation resistance of EP rubber
(EPOM base) and that cables using special chloroprene jackets and EP insulation
passed IEEE-383 tests.

EPDM retained 79% and EPM retained 90% of the original tensile strength after 108
rads. Changes in permanent electrical properties were relatively unimportant.
Reference 35 reports similar results for ethylene propylene cable insulations, but
reports that a fire-retardant additive appeared to cause fnstability of electrical
properties in an EPDM-based material at exposures above 107 rads. Reference 55
reports minor reductions in mechanical properties of EP-F234 after 5 x 104 rads,
but less than 25% decrease in those properties at 106 rads. A 50% decrease in
elongation was noted after 2 x 107 rads and in tensile strength after 2 x 108
rads. The S x 10% rad value is not cited above, since it s not generally
applicable and does not represent significant change to the material.

Barbarin® recommended an EP compound (Parker-hannifin E740-75) as exhibiting the
best known combination of radiation, fluid, and temperature tolerance. He warned
that variations in compounding can cause wide difference in properties. One EP
compound showed 28.6% increase in compression set after 107 rads and would be
acceptable as a dynamic sea), while one (Parker-Hannifin E515-80) exhibited 46.6%
increase in that property under the same test conditfons. He recommended that no
dynamic seals be used after radiation doses greater than 107 rads due to excessive
compression set. Reference 61 indicates a 107 rad "allowable* dose for EP as for
polyethylenes.

324
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64 ASBESTOS

ASBESTOS. A general name for several varieties of fibrous minerals,
the fibers of which are valued for their heat-resisiant and chemical-
resistant properues. and are made into fabrics. paper. insulating boards.
and insulaung cements. The long fibers are used for weaving into fire-
proof garments. curtains. shieids. and brake linings. The short fibers are
compressed with binders into vanous forms of insulating boards, shingies.
pipe covenngs. paper. and molded products. The original source of
asbestos was the mineral acunolite, but the vanen of serpentine known as
chnsoule now furnishes most of the commercial asbestos. Actinolite and
tremolite. which furnish some of the asbestos. belong to a great group of
widely distributed minerals known as amphiboles which are chiefiy
metasihcates of caloum and magnesium. with iron sometimes replacing
part of the magnesium They oc ar granular. in crystals. compact such as
nephrite which 1s the jade of the Onent. or in silky fibers as in the iron
amphibole asbestos puned n the United States. Ths latter tvpe 1s more
resistant 1o heat than chrysoule. Its color varnies from white to green and
black

Jade occurs as a solid rock and is highly valued for making ornamental
objects. Jade quarmes have been worked in Khotan and Upper Burma for
mam centunies, and large pebbles are also obtained by divers in the
Khotan River. The most highlv pnized in China was white speckled with
red and green and veined with gold. The most valued of the Burma jade
is a grass-green \anen called Avah kyvauk. Most jade 1s emerald green,
but some 15 white and others are vellow. vermilion. and deep blue. This
form of the mineral 1s not fibrous.

Asbestos is a hvdrated metal silicate with the metal and hvdrox\l groups
serving as lateral connectors of the molecular chain to form long cn stals
which are the fbers. The formula for chrysotile s gnen as
Mge$:,0:,0Hg HO Each sithicon atom in the $1,0,, chain 1s enclosed b
a tetrahedron of tour oxygen atoms so that two oNygen atoms are shared
by adjacent tetrahedra to form an endless chain. When the cnvstal orienta-
tion 1s perfect. the fibers are jong and silky and of uniform diameter w ith
high strength When the orientation is imperfect. the $1,0,, chain 1s not
parallel 1o the fiber axis and the fibers are uneven and harsh. In chrvsotile
the metal connector is magnesium with or without iron, but there are at
least 30 other different tvpes of asbestos.

Chrvsotile is highiy fibrous, and is the tvpe most used for textiles. The
fiber is long and silky. and the tensile strength is from 80,000 to 200,000
psi. The color is white. amber. gray, or greenish. The melung point 1
9770°F, and specific graviny 1s 2.4 10 9 6. Chrysotile is mined chiefiv in
Vermont, California, Quebec. Anzona, Turkey. and Rhodesia. Ol
about 8% of the total mined is long spinning fiber. the remainder bring
too short for fabrics or rope. The Turkish fiber is up to % in. in length
Asbestos produced in Quebec is chrysotile occurring in serpenuzed rock

REFERENCE 2

MATERIALS HANDBOOK, GEORGE 5 BRADY 4 H.R.CLAVSER,

n Epition 1417
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ASBESTOS 65

in veins % to '4 in. wide, though veins as wide as 5 in. occur. The fibers
run crosswise of the vein. and the widwn of vein determines the length of
fiber Calidria asbestos, of Union Carbide Corp., 1s short-fiber chrysoule
from California marketed as fibrils or pellets for use as a reinforcing agent
in plastic laminates, thickening agent. and opaaher in coatings and adhe-
sives Chrisoule fiber has about 14% water of crvsiallization. At tempera-
tures near 1800°F, it loses is water, and the dehvdrauon has a cooling
effect. Thus chrysotile felt is used as a heat sink in missile and space
construction laminates.

Blue asbestos, from South Afnca, is the mineral crocidolite,
NaFe(Si0,); FeSiO. The fiber has high tensiie strength. averaging 600.-
000 psi. 1s heat-resistant to 1200°F, and 1s resistant to most chemicals The
fiberr are %4 to 3 in. long with diameters from 0.06 10 0.1 in. It »
compatible with polvester. phenolic. and epoxy resins, and 1 avadable in
all standard forms for remforcement of plastics and insulating uses A
molding powder is made by mixing the fibers with epoxy and. after parual
curing. grinding the mixture to a free-fowing powder. Form Pack 2, of
Devcon Corp.. 1s this fiber impregnated with Teflon for packing valves
and pisions for use at iemperatures to 500°F.

The classes of cape asbestos from South Africa are chrysotile, amosite,
and Transvaal blue. Amosite has a coarse, long, resilient fiber, and 1s used
chiefiv in insulation, being difficult to spin. 1t comes in white and dark
grades. and the fibers are graded also by length from A to 6 in. It has a
chemical resistance slightly less than crocidelite and tensile strength of
200.000 psi. The name amosite was originally a trade name for South
Afnican asbestos. but now refers to this tvpe of mineral. Transvaal blue s a
whitsh. iron-rich. anthophyllite (MgFe)SiO;, noted for the length of s
fiber The best grades are about 1'% in. long. The fibers are resistant 10
heat and 1o acids. and the stronger fibers are used for making acid filier
coth and freproot garments. This nvpe of ashestos ic also found in the
\ppalachun range from Vermont 1o Alabama Canadian. Vermont. and
Arizona ashestos s chrvsotile. that from Georgia and the Carohinas s
anthophsline.

Canadian asbestos is graded as crude, mill fibers, and shorws. Crudes are
spinning fibers 3% in. or longer, hand-cobbed. Mill fibers are obtained b
crushing and screening. Shorts are the lowest grades of mill fibers
Rhodesian asbestos 1s graded in five C & GS grades separated by screen
boxes henia asbestos is anthophillite, and that from Tanzama s
largel amphibole. Nonspinning asbestos is graded as shingle stock, %
to % in.. paper stoch. % to ¥ in.. and shorts, ¥s to 4 in. The shorts are
washed and ground for use as resistant filler in molded plasucs In Eng-
land this matenal is known as micro asbestos.

Asbestos fabrics are often woven mixed with some cotton. For brake
hnings and clutch facings the asbestos is woven with fine metallic wire
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- CATREoce  libwerBEn HUE

PRGN G ]

( 6400 OAKTON STREET, MORTON GROVE, ILLINOIS 80063
Prone
June 21, 1982 . 312/9€7-2400
Cable Aacieis C‘.ANDA»"
Twx 8°0 I:;ﬂ"‘. 3
Stone & Webster Engineering TELEX Ted:84E
P.0. Box 2703
Nev York, New York 10116
Attention: Mr. Steve Pollar LTl JUL 21882 o
Subject: John Crane Packing/Radiation
Gentlemen:

You recently talked to our people in Morton Grove regarding the radiation
resistance of both, 1871 and Grafoil material.

The 1871, when we make it for nuclear applications is changed to Style N187I,
as the materizls used in the manufacture of this product are separated and
tested for low chloride content. While we have not any specific tests regard-
ing the radiation resistance of an 1871, information that we have obtained
through various writings and communications with NRC, show this material to
have a radiation resistance of 1 x 10°°

e —

In regards to Grafoil, we have a number designation, Style N240 designating
that the Grafoil will be used in a nuclear application and again, tested to
{ meet a low chloride content.

Further, I'm attaching a letter from Union Carbide along with certain statis-
tical information that they had in regards to the radiation resistance of
Grafoil.

1 hope tha: this information will be helpful to you, but if you have further
questions “»lease don't hesitate in contacting us.

For your convenience we also have a branch located in Fairfield, New Jersey
whose loca:ion and phone are as follows:

Crane Packing Company

24 Madison Road

Fairfield, New Jersey 07006

201-227-8818
We appreciate your interest in our products, and look forward to hearing from
you again.
Very truly yours,
; /
i
‘G. R. McKillop cc: Prank Crosetti - Fairfield

Sales Manajer
Packing Division

ciane ¥ -
is: people = products  problem solving
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CARBIDE

UNION CARBIDE CORPORATION

11708 MADISON AVENUE. CLEVELAND, DHID 44107 TELEPHONE 216.226 2824
Carbton Products Divieior

ADDRESS REPLY TD P 0 BOX 6087, CLEVELAND, OHID 44101

January 6, 1981

Mr. Mike Noble

Wylie Laboratorie.

7800 Governor's Drive, West
Huntsville, Alabazma 35807

Dear Mr. Noble:

Enclosed per your discussion with Mr. Goldman is a table describing
the irradiation resistance of GRAFOIL flexible graphite. Note that the
1972 Oak Ridge National Laboratory data has the most documentation. GRAFOIL
was in the form of discs 1 cm. in diameter x 0.15 to 0.40 mz. thick. Neutren
fluence was 9 x 102 n/z? and the temperature range 900-1350°C. Hundreds of
discs were irradiated. They remained flat and showed no visible degradation,

thereby demonstrating GRAFOIL's outstanding irradiation resistance.

( I trust this information assists with application of GRAFOIL, from our
distributor Crane Packing Company, in the machine for a nuclear environment.

1f 1 can be of further technical assistance, please advise.

Very truly yours,

7 o=

P.S. Petrunich

/sw

Enclosure

cc: Mr. GC.R. McKillop
Crane Packing Company
6400 Oakton Street
Morton Grove, IL

K.A. Mason



(1970 Data)
Neutron Dosege

Comma Radiation

(1972 Dats)
Osk Ridge l.tl;nnl Laboratory

Culf Cenersl Atomic (Bource)

(Soutce)

—

NUCLEAR PADIAT. RESISTANCE
of cn_l\f(_!! e L

— e ———————

1.7 »

9.1 x

107 to 4.5 x 10" wvT

10'? to 1.5 = o't

ergn/gram

1 Rad - 100 ergs/gm

9.0 x
L0 x

5.5 x

4.5 n

r 5

5.0 x

102! wvr

102} wvr

107} wvr

102} wvr

IJ‘NW

102Y wvr

(about 900°C) (E greater than 0.18
.(nbont 950°C)

(about 1000°C)

(about 1000°C)

{about 650°C)

{(about 650°C)

-No apparent effect

-No apparent effect

Mev) -No spparent effe
-No apparent effect
-No spparent effect
-No spparent effect
-No apparent effect

-No apparent effect
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EHAFT SEAL RECOMMENDATIONS

-

TING STATIONS ~

GENERAL (Non-nuciear) SE RVICE

On all foss!' fue! generaing siahons anc where the sea' s
no! a part of the nuclear power Of containmen! system e
vanous seal recommenagations in Charts B anc C shoulc e
used 10 avoid premiums anc delays

it 15 MPOniar 1o rea'’e a DuMPS and seais I’ a nudear
powe’ plant are o ecessariy a pan o' the nuClear powe

sysiem Of s conlanmer cvsteT Where s is true NL

ciear Code of the ASME cooe 30€: no! apply anc conver
Lonal seal selection anc 0esign ¢ ocedures may be usec

as 1s the case with 108S fue power generaling statons

CHART A: CLEAR WATER

Clear water 1s defmec as waler containing up 1© 150 PPM
maximum total drssolved sohas Up 10 250 PPM agaiona
sodium chromale car be oleraled

CHART B: UNCOOLED CLEAR AND
CHROMATE TREATED WATER

Chart B gives recommengations for chromate treatec
waler above 250 PPM and lemperatures up 10 300°F

CHARTS C AND D: BORIC ACID
(HaBO3) MATERIAL SELECTION GUIDE

pEFerence 1

.CRANE BULULLETIN NO. S;zoos-\ -

GENRRATING STATION |,

For seals tha! are a part of the nuciéa powe' syster

contanment system, the first cons Jeration 15 rag:al
Where the radiation level is within the imis of conventiona
elastomers (=10¢ rads 1ola' dosage convent:oral seals
may be used with the exceplion < TFE sea's which may
only be usec 1o 5 x 104 rads Beyonc 10t rads  ethylene
propylene rubbermay De uses to g x 1 acs
CHART E  gves e rac @ aits ¢f Varnou
materals which may be usecC If compination with the ten
peraiyre nmits 1o elminate unsal sfactory maerna

Full particulars on the rules governing the ces 3n 0! €
ponents for a nuciear power system Of ts contanment
system can be found in Section Il of the ASME bovler anc
pressure vesse. cooe

I covers the requirements for the construction of nuciea
power plani components and appurienances suCh as ves
sels storage tanks. pipmng pumps. valves anc Core St ppont
structures for use n, Of contanment! 0! poOrONS of, the
nuciear power system o! any power pian'

quirements of the cooe However the glanc piae ar tem
associatecd with the sea 1S covered

In order 1o provide the proper sed for a nuciear apphcal
the full spechicatrons as they aftec! the seal mus! be
KNOWN

Whenever a gland plate is 10 De Supt ec the ASME CcoX
requires the purchaser 10 Sup Diy the
to provide the basis for stress caiculahons

Dwision of code apphcabie
Class of service

Design requirements
Environmental conumions INCIV jing radiat«

ar LN -

Design requirements inCluoe

1 Pressure

2 Temperalure

3 Mechancal ioads

4 Maxmum isakage pllowec -

i s required that a compiete 0esCr otion of the operaling
conditons be given with respect 1o the time vanaton o
sach of the loadngs and of the following quanimes

1 Coolant pressure
2. Coolant tempersture
3 Flow rmle

*SHAFT SEALS FOR POWER



CHART E
r RADIATION AND TEMPERATURE LIMITS OF MATERIALS
s

{

| ]
Fa’.'w Rubber B I 1x10* 225 B
[choo'onc N T 4x 107 90 ];
U : cimimmpmaieneg
Chriorosutionated Rubbe’ (Hypaion Ou 4x10’ 80
Sdicone Rutibe B J 1 G 1x100 225
Uresthane Rubber - ex10* 175
(? Asbesios On 1x10'® -
Ceramuc c 1210V -
Glass - 12100 -
Graphite ‘ 1x10°® T i
Mica - 12107 - 5
Perfiuoroelastomer (Kairez") Xs 1x10* - ’J

t jonn Crane's Ethylene Propylene Compound Oe which
specially compounded and has been tested for radiaion service
has been shown 10 be functional 1o 1.1 x 10* rads gamma
raciation

* C. Amua



MECHANICAL SEALS AND PACKINGS ® OilL SEALS ® TFE PRODUCTS ® LAPMASTER LAPPING WMACHINES @ THREAD SEALERS

—a
o X

%, .CRANE PACKING COMPANY o -

8400 OAKTON STREET. MORTON GROVE, ILLINOIS 60053
July 15, 1982 <% A

Stone & Webster

| Penn Plazo

40th Street

New York, N,Y. 10016

Astention: Mr, Chorles Dunkerley
Subject:  Elostomers For Nucleor Service
Dear Mr, Dunkerley:

This letter is in reference to our telephone conversation of June 30, 1982 in which
you requested information onr radiation resistonce ond temperoture limits of our
Cranelost material.

| would like to inform you that the rodiation limit of our 040 (Cranelast) moteric!
is 1.1 x 108 rods gomma rodiation ond the temperature limit (n boric acid solution)

is 300°F,

The obove information can be found on poge 7 of our bulletin $-2005-1 which | am
enclosing.

If you hove any further questions, plecse coll me ot (312)967-3739.

Sincerely,
CRANE PACKI
4
Lb “a—.’
Lemberger

chanico! Engineer

SL:mt

enclosures

is: people s products » problem solving -



RESEARCH, DEVELOPMENT AND ENGINEERING DIVISION
ITT GRINNELL CORPORATION
PROVIDENCE, RHODE ISLAND

EVALUATION OF
17T GRINNILL DIAPHRAGM VALYE DI APHRAGHS

e
AFTER BZING SUBvzlice

.
%
®
%

TO GAMMA RADIATION

January 12, 1971 Report No. 9988

REFERENCE 12
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Fisher Controls International Inc
20% South Center Stree’
Marshalltown lowa 501568
Pnone 515/754-307°

e e e

LA T Fisher Controls

July 12, 1982

4r. Chris Menon

Stone & webster Engineering Corporation
One Penn Plaza

250 West 34th Street

New York, New York 10001

Subject: Env:ronmental Capab:lities of
Type 4200 Hutterfly Valve

Gentlemen:

-

In response to cur recent telephone conversation, the fcliowing summiariZ=s
the test seqguence and maximum levels that the type 9200 Butterfiv valve
has been tested. These test were performed on a 207 200 with a pneumall
piston operator.

1) Accelerated heat and cycle aged to 5 year life at 120°F.
2) 1X 107 rads - No leakage.
3) DBE Pressure Temperature profile - No leakage.

4) 3B1°F (15 minutes) - No leakage below 30 psid
- Small leakage at 75 psid.

5}  4&00°F (15 minutes) = No leakage at 2.5 psid

6) 1X lCF rads - Small leakage at 2.5 psad
- Larger leakage at 60 psic.

1 hope that this information 1s adequate to meet your needs. Unfortunately,
anv further documentation could require an appreciable amount of engineering
time and would have to carry an appropriate charge. we would request

any 1nguiries reguiring more documentation be made in writing to my
attention.

1f there are comments or questions on tne contents herein, please do not
hesitate to contact me.

Sincerely,

el Mz an

J. S. Mclagan
Applications Engineering Manager
Power Industry

JSM/ds REFERENCE I3
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Unlon International,
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4ol nal Telex ezwr

1'1 THZ CASE OF SHEET PACKIN3 USED AS A 3ASAET THE 3IVDER CONTENT
1S SOMEJHAT HiGHER C11-15PCT) AND THE PACKINGS ARE XNOJN 3V SUCH

HAMES AS:

AFRLCAN AS3BES5T2S
3LJUEZ AS3ESTIS

J1TH EPD4 311DER.

wm

AS3E3TO
AS3ESTOS JITH 3JIA-Ud 311DzR

JITA 3IT1a=3 3110272

v

A3383T)

JITA THz 3HZET Palalis 4ATERIAL TI3ATLY CIPIESSED 3IETJIEEN F

-4

A34ET. THE JETERIIRATION N7 THE 311022 UNDER EXCESS

(9

THZ

o
Y

TE4PERATURE IR RADIATION LEVELS 3HJULD NJOT THES AFFEST 3ASHZT

SEALINS CHARACTERISTICS SISNIFICANTLY.

THE TYPICAL MEXIMUM TEMPERATURE FOR THE AS3ESTAS/3UNA-S TYPE
S{SET PACKING 15 732 DE33EE F. THE VARIIUS 3INDERS (EPDM, 3UYA=S,
3JSiA-d) JILL SHOJ TEYPERATURZ DETERIIRATION 1§ THE 133-255 DESRE
RW'IZE. IF THE SERVICE TEMPERATURE LEJVEL <AS $UFFISIEINT T2 3URW IFF
THE 31MDER, 1T MISHT 3% 9£31RA3LE T TISHTEY THE FLANSE 3JLTS
TO COMPENSATE FOR THE M155143 SINDER VILUME. TAE TEMPERATURES

REACHED IN ANY OF OUR APPLICATIONS 15 3ELOJ IUINIUT TEMPERATURE.

THESE PACKIN3S ARE USED IN A VARIETY OF EJUPMENT INCLUDING:
GOULDS PUMPS
FI1SHER VALVES
ANCHOR=-DARLING VALAVES
VELAN VALVES

CONTROMATIC VALVES
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Mobil Cherﬁical Product Data

NOVEMBER 1,1976 /Printed in US.A,
This supersedes all previous publications

Always consull your Mob: ! representative for latest information and recommendations for Mobil Products

NO-RUST'PRIMER

CONFORMS WITH AIR POLLUTION RULES AND REGULATIONS

| PIGMENT TYPE

COLOR | Rec 1
FINISH | Low Luster '.

I—————
VEMICLE TYPE | Alkyd Resin and Linseed O1l

Zinc Chromate, Red lron Oxide and 1nerts

FOLVENT TYPE

e ———————————————— N

Alphatic hydrocarbons

————————————— —————————

—
‘l FLASH POINT, MINIMUM

80°F (27°C.) PMC

[ SOLIDS BY VOLUME

63%

RECOMMENDED DRY FILM (per coat) |

2.0 mils (50 um)

COVERAGE (THEORETICAL)

1010 square teet per galion (24.7 m3/itr) per dry mil (25 wm)
The actusl coversge will be less, depending Oon application technique, job
conditons snd type of surface 10 be coated.

VISCOSITY AT 75°F. 4c)

|
|
|

AVERAGE DRY TIME AT 75°F.(24°C )

\

‘.

|

7075 Krebs Units ‘l
1

\

1

To touch 68 hours. Recoat 2448 hours

|
For Spray — Thinner 7.7-39 up to 1 pint per galion “

RECOMMENDED THINNER ‘ Brush or Roller — Thinnes 7.7-38
| RESISTANCE TO | Ory Hest - To 250°F (121°C.)

-

rn:comeuoeo PRIMER

———————— —————————————

None- spp'y to clean, bare stee!

[ APPLICATION ~

Brush, Roller or Spray

CONVENTIONAL SPRAY | ed Equipment)

DeVilbiss MBC-510 Spray Gun, “E” Fiuid Tip 2704, 2765 or #78 Air Cap
Binks #18 Spray gun., 66 Tip, 66 PE or 63 PB Nozzle

AIRLESS SPRAY

Use of spray tips with 015 10 0217, orifice 18 suggested, depending on
available pressure and job conditions.

REFERENCE 29




Mobil Chemical Product Data

—

( NO-RUST'PRIMER 13-R-53

No Rust Primer 13-R 673 5 suitable for use 35 2 priming coat
on steel which has beer prepared by hand 100! of power:
100! cleaning Al loose rust, loose miliscale, o dirt, and
improper'y sdhering old paint should be removed before
painting Surfaces shouid be dry 13-R §3 s \ntended 10
penetate and bong 10 surfaces which have only ughtly
pd verent rust

Due 10 the o content of this product, at lowe’ tempera
wures increased arying intervals 10 hangle and overcoat must
pe expected

s for industrial use only and 1s not
use 0 or arounc @ household Of

NOTICE This progduct
| wntengded O su tabie for
! gwelling

WARNING: rLammasLE VAPOR HARMEUL. |
CAUSES IRRITATION CONTAINS - ORGANIC SOL
VENTS AND LEAD Keep away from heat, sparks, and
open flame AvoiC treathing vapor Avoid contact with
eyes, skin, and ciothing Wash thoroughly after hand!ing
Use v th adequate ventiation Wear an af supplied mask 10
avod breathing concentrated vapors in enclosed areas Do
not apply on 1ovs, cribs, Or other surfaces which may be |
accessible 10 chilgren Keep contane! closed FIRST AID |
If inhaleg, remove 10 fresh air. If not breathing give artih {
cial respiranion preferably mouth1o mouth. Call a phys
can In case o! contact, ;mmediately flush eves with plenty
of water for at least 15 minutes Call 2 physician

WARRANTIES @@ AgIOThE D OO o DISCLAIMSALL WARRANTIESREL
e antas Of MERC ~ANTAB
jormm Of I WarianT,

The turniahag Of the Ao mat O COMBNET NeIen D0 not cOnIliUIe 8 TeDrE
cipwms O BNy Th T D81y N0 ooes | CONTIule the 018N ng O 8 IHCENEE YNOE! any Daten! o' MOD | O any 1hi @ Darty Moo S35umes PO DIy fO° 87y
men wh P My & e o’ OF e ube O' INE proout’ MOD «-arranty that s prooucTs mee! Ihe sDeC 1CalON ahich o JOTs 100 The™ oD D'SC;NU‘ ALl OTmES
ATING TO THE R APPL ICATION @roress O /mped INCi UDING Dut NO! [ mitec 10
of proouc s o oD s Cremca Coanngs Oiv s On TOPIINES sccepiance o' e
nhe even ina’ MOO

Yy ano £ ITNE SS 1o D8I C il DUrDOSE Rece >
cont ey DIOV SN O Durchase o e’ s NOIe INEIEN0 NG
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‘ ENVIRONMENTAL QUALIFICATION SUMMARY ]

' Environmental Qualification Summary No: 3004M
e ITT/Hammel Dahl Control valve
LILCO N§§§,§qu1 ment
r Clent Breiecs Qualification
JenNe: _0630-001-671

%ﬂ incut/Refersnces:

The references included with this package are listed as appendices 1in tne
Table of Contents On page - 48

Assympticns
N/A
N/A
’
S emarcs
This device has been qualified for all postulated accident conditions.
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long Island Lighting Company

Equipment Qualification

Shoreham Nuclear Power Station Summary No. 3004M

Unit So. 1

SECT ION

1.0

2.0

APPENDIX

Revision No. 1

TABLE OF CONTENTS

TITLE PAGE NUMBEF
EQUIPMENT LIST 3
EQUIPMENT SUMMARY EVALUATION B
DESCRIPTION
CONCLUSIONS
LIMITATIONS
DISCUSSION
ENVIRONMENTAL QUALIFICATION WORKSHEETS 5

APPENDICES
TITLE

Documentation:

1.

‘.

G.¥. Purchase Specification No. 21A92239, Rev. 0,
¥ .clear Boiler System Valves, General (LILCO/SR=2
Jocument No. 2861-0400).

17T Hammel Dahl Conoflow Drawing No. 79/2861-0400
Rev. 4, LILCO MPL Cl1-FO010 General Drawing
31736-500 (LILCO/SR-2 Document No. 21A9239).

Porm NPV-1 N Certificate Holders Data Report for
Nuclear Pumps or Valves for Valve Serial Nos.
79/28671/003, 004, and 007, dated s/21/82.

G.E. Product Quality Certification for Valve
Serial Nos. 79/28671/003, 004, 007, and 008, dated
6/17/82.

Analyses:

1.

EDS Calculation No. 0630-001-039, Revision 0.

Sheet 2 of 9




long Island Lighting Company Equipment Qualification
Shoreham Nuclear Power Station Summary No. 3004M
Unit No. 1 Revision No. 0

1.0 ggxnmrr LIST

| |
| Equipment I.D. | MPL No. Description
(Mark No.)

Make Model

|
|
1Cl11*A0VO08l | C11-F010 Control Valve 1TT/Hammel
Dahl Concflow,
1", 2500 1b. Class

Control Valve

|
|
|
|
1C11*AOV082 |
Dahl Concflow,
1®, 2500 lb. Class
Control Valve
1C11*A0VO0S]l

11-FO011 Control Valve 2", 2500 1lb. Class

|
|
|
|
|
| | Control Valve
| |
| 1C11*AOV050 |

Cl11-Fl80 Control Valve 2", 2500 1b. Class

|
|
|
|
|
|
|
|
|

cli-Flel Control Valve | ITT/Hammel

|
|
|
|
|
|
i
|
| Control Valve
|

|
|
|
|
|
|
|
l
|
|
|
I
|
|
|
|
|
|
|
|
|
I
|
i
|
|
|
|
|

|
|
|
|
|
|
|
|
|
|
l
|
|
|
I
I
|
|
|
|
|
|
|
|
|
|
|
|
|
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long Island Lighting Company Equipment Qualification

Shoreham Nuclear Power Station Summary No. 3004M
Unit No. 1 Revision No. 1

2.0 mmﬂr SUMMARY EVALUATIONS

2.1 Description

The equipment under evaluation are ITT Hammel Dahl Conotlow
diaphragm control valves (1", 2500 1lb. class, and 2", 2500 1kb.
class). These valves are the scram discharge volume vent and
drain valves.

2.2 Conclusions

This equipment is qualified for the postulated accident
temperature, pressure, humidity, and radiation conditions.

Materials analysis (EDS Calculation No. 0630-001-039, Rev. 0)
indicates that the non-metallic components contained within
these devices will not be adversely affected by the postulated
accident radiation and temperature environments.

2.3 Limitations
None .
2.4 Discussion

1. These devices are reguired to withstand a postulated P
accident radiation dose of 5.75 X 106 rads -
(Environmental Qualification Report [EQR], SNRC-704, May
17, 1982). Additionally, the Purchase Specification for
Nuclear Boiler System valves (Documentation Reference 1) pa
required that they be constructed of materials which are
resistent to radiation damage considering a total dose of
1 x 107 rads. Materials analysis (EDS Calculation No .
0630-001-039, Rev. 0) indicates that the limiting material A
contained within these devices is the BUNA-N/Nylon | &
diaphragm having a radiation tolerance of 6 x 10% rads.
Therefore, this device is expected to perform its safety
function as required.

8

2. These valves are designed for an internal temperature and

pressure of 450°F and 1250 psi, respectively Ij
(Documentation Reference 3). The thermal expansion |
stresses from the postulated EQR peak accident ambient
temperature of 190°F are therefore considered il

insignificant as compared to the above stated temperature |
and pressure.

Therefore, the postulated accident ambient temperature and

pressure are negligible in light of the mechanical
properties, saterials of construction, and design of these

vent and drain valves.
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Equipment Qualification

long Island Lighting Company

Shoreham Nuclear Power Station Summary No. 3004M

Unit No. 1 Revision No. 0
SECTION 3.0

ENV IMM'TMﬂIPIGT ION WORKSHEETS
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Long Island Lighting Company
Shoreham Nuclear Power Staticn, Unit No. 1

3004M

Environmental Qualification Summary No.
Revision No. 1

CHANICAL BQUTFMENT ENVIRONMENTAL QUALIFICATION WORKSHEET

Date: 8 ‘?362

Prepared by:
Checked by
| I | 1 | |
| I | POSTULATED ENVIRONMENT | DOCUMENTED ENVIROWMENT | |
| ]| | o | | |
| A | 1 | 1 | |
| BQUIPMENT DESCRIPTION || ENVIRONMENTAL | | ENVIRONMENTAL | | | OUTSTANDING |
| I PARAMETER | FSAR * | QUAL. REPORT **| VALUE | REFERENCE | ITEMS |
11 | | | | | |
|ﬁﬁ'i. 7.D. (MARK NO.):| [Maximum | | | 1 | None |
| 1C11*AOVO0S1, 050 | | Temperature | 212 | 152 | Note 1 | Note 1 |See Section 2.4|
| || (degrees F) | . o - | . | |
| VENDOR 1.D.: | IMax {mum | 1 | | | None |
| c11-r011, FP180 | |IPressure | 1 | 1 | Note 1 | Note 1 |See Section 2.4|
| | 1tpsig) | | | | | |
| BQUIPMENT TYPE: | IMaximum | B ol | | | None |
| Scram Discharge Drain ||Relative | 100 | 100 | Note 1 | Note 1 |See Section 2.4l
| valve | Inumidity () | o B | B | i | |
| SERVICE: | IContainment | | | | | |
| CRD SBcram | Ispray | N/A | N/A | N/A | N/A | N/A |
| R | R | | B L | |
| MANUPACTURER | |40-Year Normal | R | | | |
| ITT/Hamme ) | IRadiation Dose | 1.8 x 103 | 1.8x 103 | 1x107 | 1 | 1
| |1 (Rads) 1 | o | | None |
|MODEL NO. : | | 6-Month | w | | | |
| 2" 2500 Class | | Accident | 1 x 10° | 3.06 x 106 | 6 x 106 | 2 | !
| | |IRadiation Dose | | | | | |
| LOCATION | | { Rads) | | | | | |
| RBS, El1. 40° | | i ] | ey T ey
| il | | | | | |
| ZONE : | ISubmergence | N/A | N/A | N/A | N/A | N/A |
| L-02 I | | | | | |
] | | | | | |

Sheet 6 of 9



Long Island Lighting Company Environmental Qualification Susmary No. 3004M
Shoreham Nuclear Power Station, Unit No. 1 Revision No. 1

ATTACHMENT TO MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION WORKSHEET
REFERENCES:
1. G.E. Purchase Specification 21A9239, Rev. 0, Nuclear Boiler System Valves, General.

2. EDS Calculation No. 0630-001-039, Rev. 0, Materials Analysis of ITT Hammel Diaphragm Valve.

—_—

1. Documented environment values for maximum temperature, pressure, and humidity could not be located.

PSAR values for maximum temperature, pressure, and humidity are from Table 3C.3-9 and radiation doses are from Table
3.11.2-1.

** BOR values for maximum temperature, pressure, and radiation (normal and accident) are from Figures D-22, D-41 and

D-2, respectively. EQR value for humidity is from Section 3.1.b of the EQR.

Sheet 7 of 9
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Long
Shoreham Nuclear

Island Lighting Company
Power Station, Unit No. 1

Environmental Qualification Summary No. 3004M

Revision No. 1

MECHANICAL BQUIPMENT ENVIRONMENTAL QUALTFICATION WORKSHEET

Prepared by: g bate: S €3~ 82

Checked by _g_lf Date: 8"2.3:82

| I | T 1 |
| I | POSTULATED ENVIRONMENT | DOCUMENTED ENVIRONMENT | |
| 1] | | |
| ] | | | | |
| BQUIPMENT DESCRIPTION || ENVIRONMENTAL | | ENVIRONMENTAL | | | OUTSTANDING |
| I PARAMETER | FSAR * |QUAL. REPORT **| VALUE | REFERENCE | ITEMS |
| Il | . | | | |
|BQUIP. I.D. (MARK NO. ) : | |Maximum | | | | | None |
| 1C11*AOV081, 082 | |iemperature | 212 | 190 | Note 1 | Note 1 |See Section 2.4]|
| i|(degrees #) | | P T | | |
| VENDOR 1.D.: | IMax imum | | | | | None |
| c11-ro10, F181 | | Pressure | 1 | 1 | Note 1 | Note 1 |See Section 2.4|
| |1(psig) | | | | | |
| QU I PMENT TYPE: | IMax i mum | | | | | None |
| Scram Discharge Vent | |IRelative | 100 | 1060 | Note 1 | Note 1 |See Section 2.4
| valve | |Humidity (W) | | | | | |
| SERVICE: | IContainment e p—— T i | R T 1 |
| CRD Scram | Ispray | N/A | N/A ] N/A | N/A | N/A |
| llv__,_,__”,__l",_*_____M_A_J, PRI I, S — __l,_-__.___‘.”‘_l |
| MANUPACTURER : | |40-Year Normal | | | | | |
| 1TT/Hamme | | |[Radiation Dose | 1.8 x 103 | 1.8 x 103 | 1 x 107 | 1 | |
| | | (Rads) | | | | | |
|MODEL NO. : |16-Month | polmprearreeeg . ! | | None |
| 1* 2500 Class | IAccident | 1 x 10° | 5.75 x 108 | 6 x 108 | 2 | |
| | IRadiation Dose | | | | | |
| LOCATION : | | (Rads) | | | | | |
| RBS, El1. 78' 1 | | | o | e o
| Il | | | | | |
| ZONE : | | Subme rgence | N/A | N/A i N/A | N/A | N/A |
| G-11 I | | | | i |
| A L | | | * Ve |
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Long Island Lighting Company Environmental Qualification Summary No. 3004M
Shoreham Nuclear Power gtation, Unit No. 1 Revision No. 1

ATTACHMENT TO MECHANICAL EQUIPMENT ENVIRONMENTAL QUALTFICATION WORKSHERT

REFERENCES :

—_—

1. G.E. Purchase Specification 21A9239, Rev. 0, Nuclear Boiler System Valves, General.

2. EDS Calculation No. 0630-001-039, Rev. 0, Materials Analysis of ITT Hammel Diaphragm Valve.

—

1. Documented environment values for maximum temperature, pressure, and humidity could not be located.

* FSAR values for maximum temperature, pressure, and humidity are from Table 3C.3-9 and radiation doses are from Table
3.11-2-1.

** BEQR values for maximum temperature, pressure, and radiation (normal and accident) are from Figures p-31, D-41 and

p-2, respectively. EQR value for humidity is from section 3.1.b of the EQR.
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Ceneral Fliectric Class

TRAWSMITTAL
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TYPE CF 8 PURCHASE SPECIFICATION REPLACES E
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NUCLEAR BOILER SYSTEMS VALVES, GLNERAL

SECTION 7
CENIRAL
1. SCOPE

1.1. This specification defines the requirezents for valves used ir high
pressure stcam, vater, and air service in a Beiling Water Reactar Nuclear
Power Planc.

1.2. The vork cdone by the Seller in accordauce with Tilis specification ahall
{nclude all necessary design, develcpment, analysis, drawings, procedurcey,
fabrication, shop testing, inspection and preparat.ien for shipsent, and shall
meet the regquirezencs Jpecified hereir,

1.3, The Seller shall accept full cesporsibility for his wurk and for vumpliance
with this specification. Review or approval of dravings, data, procedurcs, or
specifications by the Buyer with regard to gencral Jesign and controlling dimens.ion
does not constitute accestance of any designs, materials, or cquipment which will
not fulfill che functional or performance requircszents establisucd by the purchidase
contract,

2. APPLICABLL DOCUMINTS, CODES, AVD STANDARDS

2.1. The followiag documents form a part of chis specification to the extunt
specified herein.

2.2, Ceneral Electric Documents

2.2.1. A Data Sheet shall be used with his Basc Specification to provide Lin
cunplete Specifizaction for the type of valve Leing purchased., This base dSpeciti=
cation ptovides the general functional cng fabrication and tusting Tuguir-mont:s,
The Data Sheets provide specific and fudividual performance Jnd degian tuyeirement .,
for the equipment bei:g purchased., Wwhen there is o cunfloct buetwewn Ciis Base
Specificacion and tiue Data Shevts, the Laty Shevts shall govern.

2.2.2. This base docusent contains four sectivas: (1) [, tGemerady 12) A, Glealth
Classes A an¢ B; (J) C, GL=ArED Class C; (@) 1, Chewhd laus Me Luniten
contairs the reguicements Lhat ure applicablye tu uld clusaevr a1 valvesg N B, 8,
anu 4. Section A contains the Jdiditional zequigrecits fur LiwsLuy o o o9 tikkviie
seetion C conta.ns the suditionsl reguiresend. ior 1aus U v@Lvels duviivm
Lontuine the additional reguisements for Cliss M vuives.

J.J. Coues 3ng Standards

2.3.0. ALl cquipment {urnishued in Jecordauce «<4th this spet alivataeun suabl 9
anuigcsured ond cested o oaccordance @ith the tollowiry Loues wid SLanudrds
tlie issue Ln utfect on the date of avard of contract u shg watent e vboed HITCURERATE
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2.3.1. (Continued)

Manufacturers Srandardization Sociery of the Valve and Pittings
Industry (M55), Standard Practice sp=b1, Hydrostatic Testing of
Steel Valves
United States of America Standards (USAS)
D16, Steel Pipe Flanges and Flanged Tittines
%31.1.0 Code for Pressure Piping, Powver Ploing
Aserican Soclety for Testinr waterials (AST™)
. Book of AST™ Stmndards
American Soctery of Mechanical Engineers (ASME
Boiler and Pressure vesscl Code = section 1, 111, v1iil and IX
National Electricel uanufacturers Association ‘NDMA)
Stancards publication No. 1\, Industrial Control
National Electric Code (NEC)

3, DESCRIPTION

3.1, Sunplied by Sellex

3.1.1. The equipment «o be furnished 12 sccordance vith this specification are
various types of valves, complete with regquired actuators and accessorv ecuioment
as reauired by the Data Sheets, These valves are classified bv General Elec:ric,
Atosic Power Equipment Departnent a8 A, B, C, and M.

3.2, Susolied hv Nethers

3.2.1, Installstiom and external service connections vill be furnished hv otners,
less specified othervise,

4, RENUIREMENTS

4,4, Desipc

4.1.1., The valves shall function s cequired by this apecification under scrvice
conditions and the environzent specified in the sppilcable Dats Sheets.

4.1.2. The valves shall be desimmed for a scrvice 1ife of «0 vears, accounting
for corrosion aad saterial 1ife.

4.,i.3. Un_ese snecified othervise. all stex valves aliall be provided vith 8
back secat to prevent lcakage into the gland cliazver vhen the valve iv in the
fully open pesition.

4.1.4, All velves 17 inches nominal pire size and lermes shall be provided with
drain connections in the vaive bonnel and in the dotiem of the valve body unless
anccified othervise,

BUL TRELE
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4.,1.5. The direccion of rotation of =inual handwheel actuators shall de indicated
on the handwheesl,

4.1.6. All stem valves over 2 {nches nominal pipe size shall have a stem aoal
stuffing box vith two complete serd of packing with 3 lantern ring betwren the
. tvo packings, Each set of packing shall be capable of withstanding the full
design pressure without visible loakage, A leaxoff connection with either a
fomale pipe thread and & pipe plug or & socket velded nipole snall be provided .
as specified betwveen the two sets of packing opposite the lantern ring. .

4,2, Oseratony
4,2,1. Ceneval Opervator and Control

4.2.1.1, Electrical equipment enclosures, conduit, and conduit connections shall
™ be of vater tight construction (NEMA Cless & or better) suitable for the oneratine
conditions and asbient envirunzent specified,

4,2.1.2, Electrical insulation end enclosure scals, pneumatic and hydraulic sealn,
N and similar nonmetallic components shall be furnished, They shall he made of materialn
 which sre resistant to radiation de=age considering & total dose of 1 x 10 R garm
radiation, PRadlation demage shall be construed to mean 8 detrimental change in the
functional properties of the material,

4,3, Materials

4.3.1., Austeaieie Stainless Steel Presmure Contsining Parts

6.3.1.1, Materials of analysis equivalent to AIST 204, 30°L, 316, or J'AL (n the
following ASTM specifications shall be used excent where furnace aensitization aof the
saterials 1« unavoidable in vhich case, material with snalysis eautvalent to ATISI
J04L or J16L shall be used, Austenitic stainless steel wvill dec constdercd to be fur-
nace sensitized Lf it has bdeen heated by scans other than wveldineg, within tho ranee
of 300 to 1800°F regardless of subseauent cooling race, “hen heated to tempera~
tures above 1800°F, the austenitic stainless steel shall e cocled throurh the

range 1300°F to below 800°F within 5 minutes to minimize sensitization,

‘.J.;.:. Tubular zsﬁd“st.

8. ASTM = A312 (Seamless or velided without filler =etal)

9. AST™ = A376 (Sesmless)

e, AST™ = A213 (Seagnless)

d. ASTM = A249 (Welded without filler material)

e. ASTM = A353 (Welded with filler zacertial)

£, ASTM = A4S51 (Centrifugslly Casc Pipe) Note: recuire S sercent vinimm ‘errite

4.3.1.3., Torged sy wroughg fiecings, flanges OF Sressure ~srqining SArcs

b, ASTM - A336
Ce ASTM - A403

-
o
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4.3.1.6, Casg ficgings flenges, OF DFea:ufy retairins martn, Cast fittings,
flanges or pressure retaining parts siall be mede froz A T™ = AJ3l, Crede CF6

or CFE™ and the following sdditional reguireszenta, Aultenitic stainless stec!
castings that have s minigua ferrite content of 5 percent, Ferrite determination
by Scheeffler calculations or by use of & calibrated sagnetic Rege 9 HAT ANiut TP

4.3.1.5. Plate
a, AST™ = A240

4,3.1.6, Boltine mageziple fop toining staipless o atpinlens or carton eteel

s, ASTM = Al9), Crades DA, BEM, or B6 (M )2 maxdioum)

b, ASTM = Al9, Gradecs 8 or BM

€. AST™™ = A4S3, All Grades (1f allowable mtresu at temperature are svalladble)

d. ASTM = A276, Type N4, J04L, 316, J1EL, or 410 (Re 327 mexiwua)

e, ASTM = ASb4, Type 630 (17«4 Pil) precipiiation hardened at 1075°F or grester
(Re 32 waximua)

f. ASTM = A4hl, Grade HRB

‘.3.1.7. Weldine mareria 4

4.,3.1.7.1, Flller metala incluling consuzable inacria userd for sustenitic stainlessy
steel welds ahall be aelected and controlled t2 produce welds that have & minimuo
ferr.te eontent of 5 percent bhancd upon one of the folloving:

s. Cliemical analvals of vold netal compared to the Schaeffler Diarres
for ntoinicss steel weld metal, For costed viectrodes or far nuhe
merged arc wive flux combinatfons, & chemical snalynie as=dennsited
weld material 1s reauired,

b, Aainco = Brenner Mamoe-Cage Moasurcment

¢, Severn=fape Meanurement on test weld depomit

4.3,1.7,2, Flectrodes _and widine roda. Acceptehle electrode material for

aimilar metal welds: AJYA or AVl Tvpe 30R, WNAL, 316, or 316l excent vhere furace
eonattization will encsur in which cane Tvpe WAL or Jlol are mandatorv. Accrotable
electrode material for disnintlar metal weldn: AJYR o7 AJ71 = Tvpe WG,

¢,3.1.7.3, Conaumndle {naerta, Conmumable {nmertea <iall he of the same neminal
chenical compositton at the filler metal,

4.3.1.8, ludricants far the asseshlv of stalnlesn aterl narta

4.3.1.8.1, "Nag Disnermion Nusher 156" as sanufectured by Achenon Collnid
Corporation, Port NMuron, Michigan, containing no more than 100 pp2 chlorides,

20 ppa fluorides and 1C) ppm sulfur, or Buver aporoved equivalent shall be the anlvy
lubricant used on syateme operating above 200°F for the assenbly of stainlean ates,
pATLS,

JUL 91969

P ————————— R S St



GENERAL &) ELECTRIC

A10wC POwER uuoo-uv DEPAN T N
T R - a0
AL T T SPETIF CATION . "

"
PR i

4.3.1.8,2, "Silver Goop" as sanufactured by the Cravford Pittine Loamrmv,
Clevelmd, Ohio, containing no more then 200 pom chlorides, 200 pr } luarides,
and 25 po= sulfur say be umed on svetems operating at temneratures helow 200°¥,

4.3.2. Izis

4.3.2.1, Acceptadle sard-facing materials are AST™M=AJS0, Cless CoCr=A; CzCre8,
CoCr=C, NiCr=A, NiCr=8, NiCr=C, or stellice 3L,

4.3.2.2¢ Martensitic or precipitation hardeaing stainless scoels, 1f wed, shall
have & SaXiwum hardness of Rockwell €32,

4,3,2.), Where cast martensitic stainless steels arc used for operations at
temperatures pelovw 250°F, maximum stlicon content of 0.5 percent i renuired to
reduce the probadility of brittle fracture,

4.3.2.6, 1L 8 17«4 PIl stainlesn steel s uscd, it shall be in accordance wvith
AST™ ASF4, Type 630, precipitation hardened at 1075°F minisum.

4,3.2,5 Valve stexs shall be made of materials to AST™ Specifications.

4,33, Alternate Materiald

6.3.3.1, The Seller shall be free to suggest altermate saterials during preparas
tin of detail dravings &d shall bring such altemated to the attencion of the
Byyer but shall not saxe substitutions without asproval of the Duver. The pro=
posed altemate materials shall be presented with the scope of application and
a copv of codes or soecifications equivalent to ASME or AST™ or detal led inrot=
mation equivalent €0 that furnished in the AST™M or ASME Codes and Specifications.

§, INSPECTION AND TEST

5,1, Nondestructive T

$.1.1. [Inspection and testing, 27 required per apnll cabls CE=APED equipment clasa,
shall employ the following sethods and technigues and shall muet tiie accepcance
scandards specified belov.

501020 l‘diO!f!nh!

S.1.2.1, delds. The radicgraphy of velds, including acceptance standards, shall
be in accorianize with ASME Boller and Pressure Jessel wode, Sec.ion 11, Paragrapi
NA24,

§,1.2.2. Lasting. The radiograpny of castings shall e=ploy 3ethods and secuninues
{n accordance vitn A\ST™ £74, Tentative lacommenged “ractices far Javiogrannic
~estiog, 10 the juailty level {n accordance “ith ASTM 142, Sancard 'echod fer con=
crolling Ouality of adlographtic Teuting,
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§.1.2.3., Acceptance criteris shall be Severity Level 2 per AST™ E71, 186 and
£260 as sppropriate for casting thickoess, except that defect typesd 0 throush G
tn F7. and defert types D and E 4o E1B6 and £280 are not permitted.

§ 1.2.4, The W=D (Hurter=Driffield) density throush acceptable metal shall be 2.0
pinimum for single viewing, end 2,6 minimun for composite viewing of double film
exposures, Ladh fils of & composite set shall have & sinimum density ef 1.3,

$.1,), Ultrasonic Tearinge Ultrasonic exasination of forgings shall be in sccord
ance with ASIM Adbe=b7, Ultrasonic Testing and Inspection of Heavy Stecl Forpings,
and shall meet the fo.lowing acceptance standards.

$.1.3.1, Normal Bowm Testing = Accentance Sandards, The forcine shall be con~
widrred unaccentaile, unlesas repatired, based on the follcwing test indicational

s, Indication” of Jiec atinuities {n the material that produce &
complete luns of hack reflection not asanciated with the geomeLic
conflguration of the picce, A reduction in back veflection to 5

percent or less ot screen height shal! be considered & comnlcte
19:8 of back gefluction,

b, Troveling indic.ations of discontinuitics 10 percent or anre of the
back refleciton, A traveling indicattion {3 defined 49 an ind.ca=
tion which dinnlave sween movesent of the oscillescone pattern a4t &
relatively coustant amplitude as the search unit in moved alone the
part being cxanined,

$.1.3,2. Anple Denn Testing = Acceptance Gandnrds, Forgings ghall be unaccentable
vhere indigationa cnveed those yroduced bv the referunce etandard, The reierence
atarngatd notch shialt he the smalles of a Jdenth ecqual to S pereent of the fornine
thizkuess or 3/8 inch,

%. 1.6, linuid Penetrant Tenting. sethod, tedhinlgoues and accemtance standarde for
Yiquld penctrant testinge ahall be in accordance vith Paraeraph Noa?, Section 117
of the ASME boiler aid Pressure Veuscl Coov.

%.1.5 Macnetic Particle, Methods, teehniques and acceptance standarc for

marnetic particle testine alall be in sccordanse with Paracrap No2h, Section mn
of the ASML Rollier and Preasure veuscl Codes

$.1.6, Oualificaticn 3f honirsernetive Legmininton Yer anel. Feresnuel enecaecd
{n nond structive testiug ot p\t!ﬂul¢°§c1lntﬂiur cosscarnss rhall be qualtfied in
asccardance with the requl rements of a.agranh 1N=42% of Setlen 1i1 o' the ASYF
Roller and l'ressure Vexuel t"ode.

S.2, Certifications The raunfacturer ot tie mitoriale ot connonents shall
certify that the requirements for whiteh he 190 reaponsibie, & well as those of
the spreific materialn enecification, have buen fullv sactnftid, Certtflcatinn
ahall include & crrtified report of results of all reguired tcs(c.‘,sﬂzinll!cﬂw.
and repaire periomed ou the materials and tJdentification of mate.ials.
Certifird reports phall be cuamitied to the Buver Lor concurrence and record.

JUL 91968
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§,3, Hydrostatic Test. Hydrostatic snell and seat leskage tests shall be performed
{n asccordance with “S3-5P-61 as spplicable to valves furnished in accordance vith a
USAS primary service rating. Duration of shell test shall be greater than 10
sinutes, All valves shall have & saxizum sest Jeakage of Jcc/hr per inch of
diameter across the valve seat vhen fully closed and at the specified hydrostatiz

scat test pressure,

§.,4, Proof Tesging. Valves not sormally furnished (o accordance vith a USAS primary
servica ratiog Eor equivalent) shall he shell and seat leakage tested in sccordance

witn Sellers recommenced procedure subject to RBuyers approval,

$.5, Hydrotest, proof test, and flow testins shall be conducted with controlled
vater in cccordance with Paragraph 6.1.2,

6, CLEANING AND PREPARATION FOR SHIPMENT

6.1, Cleming (Austenitic Staicless Steel only)

6.1.1. Prior to hydrotesting austenilic etainless steel surfaces shall be {n the
sechanically cleammed, sand blast clemed, or ptckled (for unsensitired zaterial onlv)
condition and shall be free of scale and ovganic contaminsnts auch as grcase and
oil. Sand-blast cleaned surfaces shall be free of restdual quantities of the
cleming medfa and such as grit, alusinus oxide, and silics, Only nonhalogen or
nonsulfur bearing solvents shall be alloved to contact stainless steel or nickol allova,

6§.1.2. The hydrotest fluid shall be either deszlineralized or filtercd freah water,
The following vater quality requirements shall be met;

Filtered Tresh Jater De=in, Yater

Conductivity yvohos /ca 3
Total Solids spnm 300
Chlorides (as Cl) spm  LO0® <l
Sulfides (as S~ from

hWydrogen sulfide) pom i <
Flucride (a8 7) spm LU
Turdidicy spm 20
oH e ll e imH

evgximus for final solutioms after chemicals added

p—— e . T g — T S STl e S SO
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6.,1.2, (Continued)

The inttial vatur (whether demineraltzed or filivred freal) used for flushing and/nr
hvdrotesting tequires the addition of trinediuz punspviate to ohtain & ainimym
concentration of 500 ppm PO,, Nn flushing or rinaing 15 reguired after hivdro

test, Simply drain the valve making sure thal nuo rockets are lefL undrained,
Subsequent fluahing watey, Lf required for wmome ruason, ray be Aezinczalfzed

or fresh water, however efther type water reaulren the sddition of SO0 ppr. Fﬂ‘

and muAat meet the quallity reauiremcntes piven Wiove,

h,2, Prrraratien fnr Shiinmen’

6.2,1. Cleaning

6,2.1.1, Auatenitic atninleas areal, [f additimal wark ia to he performad an
the valve nuwaequent to hudroteazing and prior to ehipment the cleaning requfre-
ementn of Paranraph G,1,1 and the flua'ilug requirements of Paracranh 6,.1,2 ahall
apply to the an shipped valve, 1f no additinual vork is to he perfor=sd on the
valve nubncjuent to hivdiotrsting, It Ia to be tmmrdigtelv scele! for ahirrent,
the degrre of cleanlineas after draining folloving hvdrntest 1a wozisluctnry,

£,2,1.2, Carhom=lnu Allay Steel. Carhon=jov allav ateel surfarea atall be In
the mechanienlly leancd ar Lilast cleanrd conditina and ehall he frer of scale
and nreanic contaminmnte auch an grraae and oll, Nlaeg cleined aurfacen ahall
he free af rentdunl quantitien af the cleanine medta euzh as pric, pluminm
nxide, aé nfltea, After cleantinz, fanlde nurfaces aliall be ennred with a
readily vater=anluble corrontan fulithitor auch ae a water nolution of 1/2 of

1 parrent nodtum nitreite, 1/4 of L perecent mnnnandtum phaanshiate and 1/ of 1
pereent di=sadtum nlimshate, Mutatde unmachiined aurfaces shall he auttably pro=
tected bw palnting ta prevent evceaaive rorrnijon during ahinment or storare,
Mitatde machined rurfacen shall he coared vith A rust preventative tuch as Teetyl
Bih an maaufactured hy the Valvoline 01! Comnanv, ONther prolducts vill he con-
afdered on a cane Ly cane hasin,

6.2.7. All equipment and paren nhall he adeauatelv packed to prevent daszaee or
1ann duriny shinment and whitle fn atorage, All carhen sLes]l equinmenr and narts
12 tnchics ond amaller shinll be nealed in clear polvethylene bage with & desiceant;
arainlenn ateel partn alinll nnt have daeaiceant, Wald enide of valves larger than
12 inchien »hall he titted with a tight=firting meral con, tackwr! ded to the ends
ar acrurely attache! tn the valve by memy of metal etranping Lande affixed in a
manner nuch tha* rhev will not nitde offt, Fautpment nligll be adequately protected
from damape dewine lisndline, shipsent and atorage, llandling eqauiprent, blockine,
arrapning, or hold~dmwn deviera ahall be anplie! no the components Are fnoZ marred
in anvy vav, Nuring nBipment the componenta ahell he further senarsted by dunnage
As {n neceamarvy to prevent damage, Packaging for shitpment ahall be applied in a
manner to mainctalin rleanlineas of the rauipment, Oucside storage of the ecuipzent
{a anticipated to he approxime-ely 12 monthay

"woro
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6.2.3, All boxes, crates, od shipzents shall be qdent fled with the parts List
amber snd purchase order number, Desiccant packages shall be poe {tivelv actached
to the packaging material to ensure resoval; the number of desiccont packages shall
be noted on the ousside of the packagre.

6.2.6, Ma.xing., Each valve shall be clearly tdentified bv legible marking on
the valve, Markisg shall include that required by sppiicable codes and standards
and nhall i{aclude sdéditional marking &s necessary to identify the component,
Marking shall be dene by any perzanent pethod that does not result in eov harsful
contazinaticon or sharp discontinuities and which will tdentify the valve when in-
stalled.

7. SUBMITTALS TO BUYER

7.1, The following shall be submitted by the Seller for Buyer's spproval and/or
a8 a certified copy &8 noted.

7.2, Drawvin

7.2.,1. Outline Dresings. A draving depicting the outline of the valve indlcatine
overall dizenaicus, location and size of connsc:zims, and operazing weizht. Motor
horsepower, &pere rating (runaing and locked rotor), operating tire, clectrical
connections, and viring diagram shall alsu appear on these drawinge.

7.2.2. Assesbly Drasinzs. A gection drawing or Jravinge depicsing Ihe atrrancnement
5f the functional parts, parts list, and material designations,

{ 7.2.3, Drawines to he Cevrcifled. Nutline and Assembly dravings and wirtine
1agrame shall, upen completion of the design, be corzified to Le correct with
no further change) required, No alterations will Le =ade to the desizan after
certification witusut approval of the Buyer.

7.3 Instrustion Mamusls

7.3.i. Instruction zanuals shall present the follewlnp Sasic cate~oried af tnfor=
mation in a practical, complete, and comprecnsive :anneT] prepared o7 use hv
operacing and/er zaintengice personnel:

a. Valve deacription

b, Instructicms for installacion

¢, Maintenance, repair, and seriodic testn
d, Operation

7.3.2. The information snall He organized n 8 lonical and crderlv seauence. A
ceneral deacriotion of the ~gulpsent, tneludlng atentficant recanicai coaracter
(aticn, snall Se incluces ro faalliarize operat’ng snd safntenancs serscunel with
the 2quipment,

1
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7.3.3, Necessary dravings and/or other tllustratirms shall be inzludad or cooles
of appropriate certified dravings mav be bound into the sanual., Tee:, sdiustment,
and calivration information, a&s appropriate, shall be specified and t{dencified %o
the specific egqu.pment, Safety and other warning notices and installation,
maintenmuce, and operating cautioms shall be emphasized.

7.3,4, A parts list shall be {ncluded shoving part nomenclature, manufacturer's
part numoer, and/or other {nformazion necessary ror actutate tdensificat‘on anc
ordering of rezlacement parts. Ce==cm hardvare itams or otner parts to be locallv
srocured snall be adequatelv {dentified bv technical descriptiom,

7.3.5, Instructions and parcts list shall be clearlv lezidle ani prepared on
good quality paper; cardon copies and tissue coples or other flimsv material
are not acceptadle, Multiple parve instructions shall be seccurely bound,

7.3.6, 1 & standard manual is furnished covering more than the spezific equin-
swent purchased, the applicadble model (or otaer identification), parts, and other
information for the specific egquipment purchased shall be ciearly identifted.

7.4, Special test procedu.es for equipment uot furnishecd rer USAS nrizarv service
rating.

- ————— —— - -
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SECTION A

CE=APED CLASSES A AND B

Al, SCOPE

A 1. This Section defines GE-ANED Class A and 8 Valve requirements that must be
sacisfied in addition to those requirerents of Section I of this Specification.

A2, DESI™N

A2.1, Seismic Foofficient, ThE valves, including operator and accessories, shall
withstand statis seiscic torces, &8 noted on the Dats Sheet, applied at the mass
center assusing that the operator is cantilevered from the valve Lodv, and the valve
4s installed as described in Data Sheet.

A2.1.1., The stresses due €O horizontal and vertiral seismic forces shall be con=
sidered to #ct sizultancously and shall be added directly.

A2.1.2, The stresses o the valve zomponents due to scienmic loadn shall be
combined with srresses due 0O gther live and dead loads and onerating loads.

The allouadble scress level for this combination of loads ahall be a3 1isted {n
the npal:cablc codea, The one=-third {ncrease in allovable strese wsually allowd
for eartaquake loading shall not be uscd,

A2.2, Pressure emmtainment. The valven ahall be canahle of operatine at a con=

cinucusd pressure ind Leszperature as apecified in fata Sheet.

A2.2.1. The ~inimum vall thicknean of the ore--ure-centntﬂln: enenonents of the
valve shall be determined 1n accordance 2ith the requirezents af UGAS B16,5 axcept
1s noted herein.

A2.2.2, The applicable equation shall be:
- /

\ 9
¢ = (L3 ( 29 | 'eC

\ Tedesr |

L \ ™ |

where: ©* calculated shicknens, inchaw,
P e Primary service pressurc rating

4 = Inside i4gmeter of the enlve .orresconding vith the location
for vhich wall thickness 13 neing cnlculaced.

S = Stress eausls 7000 nsi

C » Corresion allovance as specified in the Jaca Theet

NYote: 1ihe additioneal require=ents sf 2aragrasn Al of JSAS 31,5 enmil anniv.
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A2e2:3 Pressure containing flanzes and boltdng ehall be furnished in sccordance
with the requirementy of the AWE Boiler and Preseurc vessel Code, gsczien VITL.

Ao2ekes The alve disc, and similar pressure containing corponents shiall with=
stand full dtfferentlnl pressurc equal to the prensure rating of the valve at
100°F and §7%°F, AP appropriaste analieis of the abow sffected cozponents
wtiiizing allowable strress levels a8 11otnd in ASME Detler and Pressure Vessrl

Code Sectio? viil, shall be co.ducteds

A, MATERTALS

Ad.l. Carbom ceer] Preonutre Containing Tarts

————————

Ad.l.1. Carbon ntecl matcrials of the followine AT Specificationt ahall Le used
wvhen requited.

Adel.2e Tubuler Products

__————-—'_

a, MMM AlS5 Clane 1, Grede YCFI0, Fiprhox (velded with filler mcrals).
fanc materials ahall be AST™ AS16, firade -7,
b, ASTM Al06, CGrade ] (neazlesn)
c. AST™ 2333 ("enmless OF welded without filler actal) Grade 1
d, AST™ 152, tirade 1 oF 1§ (acamicne)
Ad. 1.3 Fayered OF Wrauehe Fleeingh, Flanpes oy Preawure fetainine Parcs

A, ASM A105, Crmde 11
he AST™ A%, arnde WTB
e, AT A0, Grade LFl
4. ASTM AGDH, flans |

Al 1.6, Caet ¥ilreiord, Flanern OF Prosante fetatnine Parts

a. A™ A216, Crade e
b, AST™ AV, Grade LOCY

AY, 1.5, [Llate

a., ASTM AR
B, AST™ ASIA

Al 1.6, Dolting vaterialn
A, AST™ A1n), rade N7
h, AST™ ALOA cende 7

e. ASTM ASLD, Gradea 122, B23, mdlor B4

Note: Tlating of hnltn In ant allowed gnlees enectfic writcen Buver
approval is ahtained,
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Ad.1.7. Melding Marevials
Ad.l.7.1. Plectrodes, wvelding rods, and fluxes

s, Mild steel covered arcewvelding electrodes per ASTY A23]

b. Lov alloy steel covered arc—welding electrodes per ASTM AS16

c. Electrodes and fluxes for submerged arc velding per ASTM ASS8

d. Mild steel electrodes (solid only) for gas mezal arc wveldinr
per AST™ ASSS

Adele7.2. Comsu=able {neserts, Consuzable ins:ris shall be of the same nominal
chesical composition as the filler mezal,

AdJde7.3s Ter chislded Mecal Arc Welding. Lov hydrogen electrodes shall be used
for shielded metal arc velding of all velds vhere the pressure boundary material
is greater than one-half inch in thickness and for all butt joints repardless of
thickness, E7010 or 7010 A=1 electrodes may be uscd for root passes wnere the
back side 19 ground or wachined to a sound veld mezal and subseguent examination
{s performed such as liguid penetrant 0T sagnetic parzicle (when requited) and
visual exazinstion,

A4, FABRICATION

A‘nlo *141"‘

Abol.1, Oualificstion. All velding includicog filler, seal, repair, d attachment
velds snall bde performed in accordance with vritten wvelding procedures, Procrdure
qualification and velder perforrmance gqualification ehall be in accorcance wvith

USAS B3l1.1.0, Code for Power Piping.

Abol.2. Agzachuent Velds. Attachzent of non=pressure contalaing parrsa (such @
supparts and hangers) to prewsure conteining comnonenis shall be cormiete penetr=
acion groove welds and shall be subject to all the requiresents and linftations
(moosed for fadtication of the valves to which thev are attached,

Ae.l.3. Jolnt desian and velding procedures for iongitudinal ;d ¢ rth butt joints
Larzer then 1 inches in nosinal pipe size shall be for camplete penecracion groove
wilde,

Abede Hest Trestment o Aunreaitic Stainienn Steel

Aoelele Unsensitized austenizic stainless sreel =ntcrial shall Se degrrnsed and
stripped in accordance 2ith ASTM A Jd0=57, "esecaling ang .ieanina stainless steel
Surfaces,’ Paragreon 2, prior %o ueat zzoatment,

Mig2e20 “srerial snall Se heat -rested ov neatinm O 4 remncTature vetwesn Loun®
and 1050°F and thea heid for one nour ger incn of thickness Sut 20C Leso than

‘, ;'.U'LA Y oy
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Aoo2e2e (Continucd)

1/2 hour {ollowed by rapid cooling to below TUO°F. (Rapid cooling reguired {or
ontimum vERIent.OD of carbon in sclution is best outained by guenching i3 vater.
7o ensure raric uniform coocling, cither agicatien o water circulation should
be c¢mploved). Cooling through the range 1800°F te 800°F shail be aczomrlisted
within 5 minutes. final heat treatment shall follow al faprizat.on and =ajor
ropasr welding.

Abs2.3, Temperature {ndicating cravons shall not bc uscu OO austenitic stainless
s-eels. Narxs from marking crayors snall be cleanes off prict to heat srceting
and shipping.

Ab,2.4. Only nonhalogen and/or ponsulfur ‘bearing sclvents shall oc allowed to
contact stainless steel.

A4.d. licat Treatment for Carson and Low=Allov Steel. Carhon anc low=alicy steel
pressute conLaining paris siiail pe lLieat treatoed An accerdance with the requirements
of the applizable ASTM materials spucifications except final heat creatment snall
follow all fabrication woldings and major repair welcing.

Ab.b. Defect Renalr. Repair of base sctal or weld sctal doiects shall be in
accordance wilkh tne folliowing requirvmentas

e .l Sutiacce dofects such J8 lars, scabs, slivers, $oams OF tears, wn:ich do
uot encruach on minimun will thickness, sha'l be removed BY =achimang =r grinding
nd shall Le blended into the wljacent metal suriaced.

AL b2 Vher Jufects or gefect rezoval et vaches vi Binimum wall thickness,
repuairs mJy be wade BV welding. Maguetic particlie ot 1iguid penutrant exanina=
vion of vacavations sliall b conductyd tO sueuie corplete delect remeval priog
Lo pepads welding.

ab.6,3. tlajeor Kepairs = Major tvpaits, a5 duibned hersing shall reguire the
concurtenee ot the Cencral Lloctric Compaiy. {he Ceneral Elestrie Cenpany

shail be notificd o2 oll majue FupaiTS. Re.CEus siiadas naicaty the nature of

the defect removed, the locativu of thy dv fuct  wubinoguent Ledb tredtiant oF
cther pertinent data and thev shall Le 2ad gvailable to the genural tleceric
Company upon tvquest. Poeparation for ropaiping il deiects way prustun witiwss
notiflying puver's Quality Gntrol Represuntalivcs. Ay socn a3 LU 4w spparent that
the dufert widl poprinate a & BuleT Jutettl a Jueiiaed by She rpucifscation, and
DefUTL TUpair weiuing van proeeoecds puret's Qualits control Representative {o Eo
ve wotltieds I3 Lhe deleet Ltrinatey s @ mativr ettty wueld wepait G procced

without nutilving u..-_:e-‘-. Oual ity wentrel Kupr.:'rn:a;;\'..

Arensne Majur Toraits (g base gatvtisly suoh en phaten, (0egIngty extrwive prpvs
vr castings aw Jefined au (a) o pepale widel poquites excavation ot paterial Lo
a dupth groeater than oU purcent of the wall thickness or whun the extuat ot the

cavity is greater than U wquars fos hies, (L) the repdd ol auy «race and (+) the
repair of defects whivh are ludicatave of tunndamental et tinls preplems,

YUl Y468

s ] . S

E— e

o - S———— o

g o e e - — s S — v
S ———— RN

gy - . - . .




— e — e - -
- — A -~ . - aae
R —— A —————
- — - ————— ¢ ——
—— e ® S S -~
- — >
o ——

cenERAL &) ELECTRIC

A10mIC POWER EQUIPMENT DEPARTMEN]
ik 21A8239  eev wo O

Duacuas[ PEC SICATION Soo el 1‘ con? On WmEE" 17

Ab LS. Major repaime in wvelds are defined as (a) the cepair of &0y crack other
then crater cracks of (b) the repair of defects which are {ndicative of either
B fundazental zaterials problem OF of a process out of controle

AL 8.6 Iaspection of Rupalr Velds - Repair velds of & depth greater than 10 percent
of the wall thickness shall meet the {nspection requiresents for tiic busc saterial.
Other {nspection sethods shall not be cmploch without the concugrence of the Cenaral

Electric Company .
Ab b, 7. After Repair by Welding = Base saterial repalr vealds shall

be heat treated {red by the spplicadle saterials specifications except that
final heat treatzent shall follow all fabrication velding and major repair velding.

A A. 8 veld repairs shall be heat treated a8 required hy USAS §31,.1.0, Code for
Power Piping.

AS. INSPECTION AD TEST

AS.1. The saller shall be respensible for conducting the following {napections
and tests od shall furnish all e=ateriale and equipnment requireds puver's
authorized repreunu:ive(c) shall have access to all fabrication and teating
procedures descrived in this |:¢c1!1cu'.cn, {ncluding these of any of seller's
guppliers or gubcontractors resardless of tier, celler shall provide notico At
least &8 hours {n advance of exazination gd teats 80 described.

AS.2, Sharav veNotch Imoact Testing

AS.2.1. M1 ferritic materiale {ncluding veld netal used {n pressure containing
components which require pricele fracture eantroel phall de subjccted to Charpy
y=Notch izpact testing, vith ainimu= iwpect encrgy renuirements {n accordance

vith Tadble N=421, Section 111, ASME foiler and Pressure vesscl Codes Paragraphe
N-131, N=332, and §=511 of seezion 11T, ASME Soiler Codo shall bo followed regarding
rest procedures md acceptance grandards, Test coupons shall be per N-I17,

Irmoact testing shall be pe:fotazd at a tezperature of Lowest NDperating Temperature
ainus 6C°F for =aterial 1 inch in thickness and greatere for materials vith 8
thickness of less than 1 inca, the cest tesperature gnall be dotermined from the

following forzula:

T = (K) = 100t
where: T = Test Tezperature b
¢ = Thickness of material, {nches

(K valus = ecual to the Lowest Ooerating Temperature specitled in Data
Sheet in ‘Y 7l 40)

.ih

‘ Jeat affected zone °0 the sam® requirements as rne case -gtal of Item T in
jccordance aith =341, Section IIl.

“he welding proceduren Jsed =ust be qualified by immact resging of wels wtai nnd

(—
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AS.3. Nondeqtfuc:&ve Testint Nondestructive exsmination® requttcd for wateriols
heat treacments gequired by the mazerials lpcciftentlon.
reatments of

shall be pcrfot:cd after any

of the base nate
pair velding unless otherwise state

or the saterials opociftcatton. Nondestructive examinations required of fabrication
welds and fabrication weld repair® shall be made after pes:vcld heat treatzents

4 Nemdestmactive Tra=ination Peracnnel. Perscnnel engaged
cssute-canlcintn; components shall bec qualtf&cd in

AS.3.1. a1y fication ©
of Paragraph 1X=329 of Section 111 of the AS

in nondestructive testing of P
accordance with the requirements
Boiler and Pressure vessel Codes

AS.3.2. Ve 1d9

u.’ozolo Cirth an
velds shall be 100 percent eXa
weld and adjocent base material shall be

magnetic plrttclc wethod.

4 longttudinll pressure containing complete penetration groove
sined bY radiorranrhy ard accessible surfaces of the
exanined b¥ either 1iquid penetrant or

socket welds, and nonprcssuri containing aztachment welds
hall Le exanined on all sccessible

AS.3.2.2¢ Fillet welds,
ic p.t:tcle pethod. radtography is

sudh a8 suppOTLA, luge, anchors, and guldes ®
surfaces by either 1iquie pcnctr.ﬂt or magnct
rot requireds

pressure containing corponents, and for

AS,3.3, Castingde All castings for
jze shall bel

valves over @ Tochien In indet pipe B

a, 0ne hindred percent exazined by radtograshy after all heat treatzent,
esfor repalr wolding and postweld heat treotment
b, all accensihlc aurfacen {ncluding eachined surfaces shall he
examined bY either the magnctic parcicle or 1iquid penetrant
method in the finiahed condition.
performed on aurfaceo after gll grindineg, gachining, oF other
surface conditioning «d aftor the final heat treatzent.

AS.3.4, Poraingt

AS. Y. 0.1, All forginpe for preanure containing components, md forged valves
over & tnchenr in aaminal pinc size ahall he exmmined bV ultrasomic wechod in
either the furniahed oF finlanhcd condition, but after the final heat treatment

or poa:veld heat treatment.
gnd forged valves
finished comdition

AS.d.6.2. All fargines for proasure containing comnonents,
either the magnetic

aver 4 inches {n neminal pipe aize shall be exanined in the
m all aceennible anrfacen, {ncludinn machined aurfaces, bY

particle or 1lgquid penntrant wethod,

caLrs
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AS.3.5. Beltisg

AS.3.5.1. Bolts, studs, nuts, OF bolting material greater than 1 inch nominal
pelt size for pressure containing components shall be examined bv either liaguid
penetrant or vet magnetic particle testing., The examination ehall be performed on
either the finished part after r.reading or on the material stock of spnroximately
the finished diameter before threading but after anv heading.

AS.3.5.2. All boltiae grester tha 2 {nches nominal bolt size shall be ultra=
sonically exgzined prior to threading.

AS.4, Oualicy an“ﬂ

AS.4.1, Pressure eontaining components shall be manufactured to meet the reauire=
meats of & quality assursnce control program which conforms to the requirements of
Appendix IX, "aragraphs 1X=20C of Section 111 of the ASE Boiler and Pressure Vessel
Code,

A6, SUBMITTALS TO BUYER

A6,1. The folloving orocedurey shall be submitted by the Seller for Buver's
anproval in addition to those requirements listed in Paragraph 7 of Section I.

A6,2. Procedures

A6.2.,1, Cleaning procedures, {ncludine chenmical compositiun of agents,
26,2,2, Duality Control Plan

A6.2.). Welding procedure and srocedure gualification

Ab.2.4, Rapair procedute

A6.2.5, Heat treatment procedure

A6,2.6, Packaging procedure

A6.2.7. Test procedures

s, Radiographv

b, Liquid Penetiant
c. Magnetic Partic.e
4, Ultrasonic

e. Hvdrostatic Shell
#, Saeat Laakxage

2., Performance
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A6,2.8, The Seller shall furnish reports of all test and {nspections.
A6.2.9, Certified fabrication records shall be furnished to {nclude the following:

a. Heat treatment

b. Ma‘or repairs

c. Materiale records
d., Performance

A6.2.10, Calculations relating to the design of pressure containing components
including seiszic analveis,

A7, MARKING

Al.1. Each ptcnnurc-cont.tning cozponent shall be clearly {dentified bY legible
marking on the parts,

A7.2., The marking shall consist of the spplicatle specification and grade of
material, heat number of the material, and any sddizional markine required to
facilitate rraceabilitv of the results of all tests and examinations performed on
the part; in those cases where size or shape prohibits, & garking cocde shall be
used that identifies the mazerial with the cercification reports,

A7.3, Marking shall be transferred to all pieces when & part {s cut to maxe more
than one component.

Al.4h, The materials shall be marked by anv method that will not result in any
har=ful contazination or sharp discontinuities aod vill tdencify the zatcrial until
the systex is completcly {nstalled, Material 1/4 inch and greater in thickness

may he marked by gtecl indentatiocn stazping., When gteel i{ndentaiien szazping is
used, it shall be done with a round nose or interrunted=dot die havinz 8 minimum
redius of 1/32 fach, The zaximuz depth of indentation shall not {nfrinze uoon
minimum wall thickness,

A8, RFCORDS

AR,1, Seller shall organize, maintain, and cafely store all deston, fabrication,
construction, and quality control records, material certifications, and sll other
teet and inspectiom records pertinent t2 the work hereunder, as required bv the
terms of this order or the provisiona of snv apnaicable etandard, code, criteria,
lav, ruie, regulation, or crder. Upon pavment by Buver of the sctual coets of re=
sroduction, Seller ahall prommtly deliver Lo Buver the orizinals of anv or all such
records, Seller shall retain all such records (except those recordn, the originals
of which have been furnished to Buyer pursuat to thia provisien) inm {ts poasessnion
for a period of five yesr aftey complezion of the vork hereunder, In no event shaell
neller at anv time destrov or discard any such cecords without pricr written notice
tn Buver,
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SECTION C
CE~APED CLASS C

Cl, score

€1.]1. This Section defines CE=APED Class C Valve requirements that must be satisfied
{n sddition to those reguircments of Section I of thie Specification,

2, MATERIALS

C2.1, Carbon Steel Preasuge Cantqining Pares

€2.1.1, Carbon steel materials of the following AST™ Specifications shall be u.ed
when required,

c2.1.2, Tubular Products

a. ASTM A1SS Class 1, Grade RCF70, Firedox (velded with filler metals),
Base materials shall be ASTM AS15, Grade =70

b, ASTM Al06, Crade B (seanlass)
e. ASTM AJ1) (Seamless or welded without filler metal) Grade 1
d. ASTM AS24, Crade I or II (searless)

€2.1.3, Fforged or Wrouchg ®igsinge, Flanreq ar Dreaanre fpraining Parce

8. AST™ Al0S, Crace Il
b. ASTM A2)4, Grade WPB
¢. AST™™ A3%0, Crade LY.L
d, ASTM ASCS, Class 1

€2.1.4, Cast Fittince, Flances op P-eeanre Zecrining Parta

8., ASTM A216, Crade WOB
b, ASTM A352, Crade LC3
C2.1.5. Plate

a., ASTM A285
5, ASTM ASie

LUl e
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for Joinire Carbon/low=Allov Steel Parts

c2.1.6, Bolting Marerinle

s. ASTH A193, Grade 37
b, ASTM Al94, Grade 7
c. ASTM ASLO, Grades 822, 323, or B24
Note: Plating of bolts is not alloved without specific written Buyer spproval,

€2.1,7. Helding Magerials
€2.1.7.1, Flectrodes, welding yods, and fluxes

a. Mild steesl covered arc=velding electrodes per AST™ A233

b, Llov allovy steel covared arcevelding electrodes per ASTM AJ16

e, Electrodes and fluxes for subnerged arc welding per ASTM ASSE

d., Mild steel eloctrodes (solid only) for gas metal &rc vexdtnt.
por ASTM AS3Y

€2.1.7.2, Consumable insegea, Consu=sble inecrts ohall be of the same nominal
chemical composition as Lhe filler metal,

€2.1.7.3, For Shielded Mprnl Av: Welding, Low hydrogen clectrodes shall be used
for shitelded mctal arc welding of all welds viiere the presaure boundary material
{s preater than cne=half inch in thicknces and for all butt jeints regardless of
thickness, E?010 or 7010 A-l clectrodes may be used for ront passes where the
bock eide {s ground or snchined to a sound weld metal and subsequent examinstion
ty performed such as 1iquid penntrant or magnetic particle (when reauired) and
visual examination,

C), FADRICATION

1.1, WUelding

r£3.1.1. Oualification, All welding lnecluding fillet, aeal, repalr, and attachment
volds shall be porformed In acenrdanco with vritten welding procedures, Procedurs
aualification and weldor perfarmance qualification shall be {n accardance with

USAS 031.1.0, Code for Power Plping.

£3.1.2, Attachment Welda, Attachment of non=preasure containing carts (much as
aupporta and nengers) to pressure containing cesmonenta ahall be comnlete nenafr=
Ation groove velds and shall be auhjezt to al' the reauirementa and limirationw
{mponed for fabrication of the valven to vhich thev are sttached,

£3.1.3. Joint deaign and velding procedurean for longitudinal and girth butt {nints
larzor than 2 inches in nominal pipe nize shall be for cammlcte nenetration rronve
wrlds,

UL Y9183
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C3,2, Heat Treat=eant = Aggtggggzg Stainless Steel

€3.2.1. Unsensitized sustenitic stainless svsel material shall be cegreasxed and
stripped in accerdance with ASTM A 180-57, "Descaling and Cleaninp Stainless Steel
Surfaces,” Paragraph 2, prior to heat treatzen:, Only nonhealogen and/or nonsulfur

‘bearing solvests are alloved to contact stainless steel or nickel allovs,

€3.2.2. Material shall be heat treated by heatingz to & temperature betwcen 1%00°
and 2050°F mnd then held for coe hour per inch of thickness but not less than

1/2 hour followed by rapid cooling to below 700°F., (Rapid cooling required for
optimm retention of carbon in solution is best obtained by aquenching i{n water,
To ensure rapid uniform cooling, either agitation or wvater circulation should

be e=ployed). Cooling through the range 1500°F to 800°F shall be accomplished
vith 5 minutes,

€3.2.3. Tesperature indicating crayons shall not be used on austenitic stainless
steels, Marks from marking crayons shall be cleaned off prior to heat treatine
and shipping, Ralogen or sulfur bearing solveats shall not de alloved to contact
stainless steel or nickel alloys,

€%.3, Heat Treat=ent for Carbom and low Allov Steel, Cerbon and lov allov steel
pressure containing parts shall be heat treated in accordance with the requirements
of the applicable ASTM materials specifications except final heat treatment shall
follow all fabrication velding and major repair welding.

Cl.4, Defecs Reoair. Repair of base metal or veld zetal defecta shall be in
sccordance with the followving regquireseants,

€1.4.1., Surface defects such as laps, scabs, slivers, seazs, or tears, vhich do
sot encroach on minimum wall thickness, shall be rezoved by machining or grinding
and shall be bSlended {nto the adjacent metal surfaces,

€3.,4,2., When defects or defect rezoval encroaches on mininmum wvall thiccieses, renairs
may be made by welding, Magnetic particle or liquid penetrant examination of exca~-
vations shall be conducted to ensure co=plete defect roemoval prior to resalr velding,

£3.6,3, Major Repairs = Major repairs, as defined herzin, shall require the
concurzence of the General Electric Companv, The General Zlectric Comranv

sholl be notified of all major repairs, Records shall indicate the nature of

the defect rezoved, the locaticn of the defect, subsequen: heat treaiment or

other pertinent data and they shall be =ade svailadle to the Cenersl Eleccric
Company upon Tegquest, Preparatiom for resairirz all defects may proceed without
notifvi=g Juver's Ouality Control Zecresentative., As scon as 13 I¥ anparent that
the defect will terminase an & =ajor defect am defined bv the scecification and
before repair welding can proceed, 3uyer's OQuality Contrel %eoresentative (9 to de
notified, If the dofect terminates as & =inor defect, veld redair can sroceed vith=
out aotifying 3uyer's Ouality Control iesresencative,

LR A

JUL Y9N
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paterials suzh as plates, forgings, extruded pipes
or castings are defiped as (3) & repair which recuires excavation of material to
s depth greater then 20 percent of the vall thickness or when the extent of the
cavity is greater than 10 square {ncnes, () the repair of anv crack and (¢) the
repair of defects which are indicative of furdasental materials problems,

€3.4,4, Mator repairs iz base

€3.4.5. Mador repairs in welds are defined as (a) the repeir of anv crack cther
then crater cracks orf (b) the repair of defects which are indicative of either
a fundamental saterials problez or cf a process out of control.

Inspection of Repair Welds = Repair welds of a depth greater thm 10 percent
¢ the inspection recuirements for the hase saterial.
not pe employed without the concurrence of the fenaral

CJ.‘.s'
of the wall thickness shall =ee
uther inspection methods shall

Electric Company.

€3.4,7. Heat Treatment After Repair by Welding = Base saterial repair velds shall
- heat treated as required bv the applizadle materials specifications except that
fical heat treatzentl shall follow all fadbrication velding mnd major repair velding.
C3.,4.8, Weld repairs shall be heat treated as required by USAS 331.1.0, Code for

Power Piping.

C4, INSPECTION AND TEST

C4,1, The Scller shall be responsible for conducting the folloving {nspection and
11 furnish ail esterials and equipzent requtred, Buyer's authorized

tests and shal

representative (9) shall have access to all fabrication and testing procedures
described in thls specification, {ncluding those of =y of Seller's supplicrs or
subcontractors regardless of tier, Seller shall provide notice at least 4B hours

{n advance of examination and tests so decribed,
Ch,2, Wclds

C4,2.1, Girth and iongitudinal preasure containing co
welds shall be 100 percent exazined by radiogpraphy.

splete penetration groove

C4,2.2, Fillet welds, socket velds, and nonpress=urc centainine attachment welds
such as supports, luss, anchors, and guides shall be examined on all accessible
surfaces by either liquid penetrant or magnetic particle method, Radiographv is

not required,
C‘o)o Clltiﬂ!-

Cé.3.1. All castings for pressure containing components,
in inlet pipe size shall be:

and valves over & inches

s. One hundred percent exanined by radicgraphy

srore

JUL Yy
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(Continued)

all accessible surfaces including machine surfaces shall be
exazined by either the magnetic particle or liquid penetrant
pethod in either the furnished or finished conditiom.

Oualification of Nondestryctive Fxa=inaticn Pereonnel

C‘.‘. 1'

C&..‘.!o

Personnel engaged in nondestructive teating of pressurc-containing
couponents shall be qualified in accordance with the requirements of Paragraph
1X=325 of Section III of thy ASMF “oiler and Pressure Vessel Code,

C4.5. Oualitv Control

Pressure-containing components shall be manefactured to meet the require=
ments of a quality assurance control progrwe vhich conforms to the requircments
of Appendix IX, Paragraph 1X-200 of Sectiom 111 of the ASME Doiler and Presaure

{ Vessel Code.

CS, SUBMITTALS TO BUYER

€S.1., The following procedures shall be submitted dy the Seller for Nuver's
approval in addicicn to these requirements 1{3ted {n Pararraph 7 of Section I,

CS.2, Procedures

Cleming procedurcs, including chemical commesition of agents,

CS.2.1.
CS.2.2.
€s.2.3.
254244,
CSede3e

CS5e2.5.

a.
e
c.
d.

Qe

—— - ——— S ————— ——

Quality Contrsl Plan

Welding srocedure and procedure tualificatien

Resair procedure

Heat trest=ent srocedure
Packaging srocedure

Test procedures

wdiogrepny
Licuid Penetrant
“agnetic Particle
Ultrasonic
‘Iydicstacic Shell
Seat Leakage
Perforzance

————————————— —— g
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€5.2.8, The supplier shall furnish rTeports of all test and inspections.
€5.2.9., Certified fabrication records shall be furniched to include the following:

a. lleat treatment

b, Major repaire

¢. Materials records
d, Performance

€6, WARKING

¢6.1, Each presuurc-containing rommonent shall be clearlv fdentiiied by lepible
marking on the parts,

6.2, The sr.king shall connist of the applicable specification and grode of
material, hcat nuber of the mstcrial, end any additicnal morving trequired tn
facilitate traccability of the renults of all tests and exarinaticns verforced on
the part; in those cadcm where oize or shape prohibits, o marking wode shall be
uncd that {denciffes the material with the crrcificat!on treports.

66,3, Marking =hsll be tranaferrud to all pleces when @ part is cut to make more
than one <omponen | I8

Ch.,b, The marerialc nhall be marked by any method that will not result in any
harmiul contaminatlon or aharp dincontinuitics and will tdentify the material unt!l
the nyntes in enmpletely Lnatalled, Material 1/4 inch and greater in thickness
may e maried by strel {ndentarion ntamning, Wuen steel indentation staoping s
wied, 1t ohall he done with a round nose or interrupted=dot die havirg o sini=um
radiun of 1/22 tnch, The maximm Japsh of {rdentation shall not {infringe upon
mintmur wvall thicknena,

€7, WIENRDS

7.1, Seller shall areantze, malnrain, and anfely «corn all desien, fahrication,
conatruction, and qualliey control recorus, material cereificaticnn, and sll other
tont and taapectlion rrenrds nertinrnt to the wark hermunder, as resuired by the
rermy nf this order or the proviaions of any npplicahle standard, code, criteria,
law, rule, regulwcion, ar order, Upsn pavment by Runver of the sctunl costs of re-
pradurcina, Sellar nhiall pramptlv Jeliver to Ruver the originals of any or sll such
eoenrdn, Seller aliall recatn all such recorda (cxcent those records, the oririnale
af uhtel have heen furmiahed to Auver nurunsnt €O t.is provisaion) 1o its possession
far a prriod of flve veass after cammletion of the work hereundar, In nn evert shall
Ealler At ANy Pime dentroy or discard anv euch records without prior writlen notice
to Ruver,

LI 2
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M2, MATERIALS
7

1
ahe

Careon Steel Presasur® cantaining Pacts
—

e ——————————

2.1.1, Carben steel materials of the foiloving AST™ Spesificn.iona shall be
used when required.

e

M2.1.2, Tubular Products

a. ASTM AlSS, C.ass 1 or 2, Grade K Firebox
b, AST™™ ALOS, Grade A or D

AST™ AS), Grade A or |}

AST™ A3)) (Ses=less orf veldea wizhoit

ASTM AS24, Grade 1 or 17 (seauless)

Fivrvdman TYam s o0t
{22ine 5 5

{abrication shall be

szrapn 107,
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M4, INSPECTION AND TESTS

Mi.l, Valves shall be inspected and tested in accorsance with the reguire=ents

of U3AS B31,1,0, Paragraph 107,

MiL,2. The weld ends of valves prepared for butt welding shal’l be
each end full circurference, aod 2=inch minisuz lezgth, Metnods,
scceptance criteria sh=ll bec as noted in Sectior 1, GeneTai.
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The purpcse of this calculation is %O determine th
radiation tolerance of the materials of constructi
contrel Valves.

e temperature and
en of ITT garmel Dahl

L——//
cz=oD

————

w7, ve.| REISI | rmecReEd 8 } | aeeov® | CATZ ,
: —»1 :
0 Original .i ‘é‘.‘l’/ﬂ.‘f'\ “J,_":‘ M %/[\,/LWW7/Z 3/;; ‘
|| pages 1o YW Y BN X Fec]s=
‘ .

‘,

|
|

|
\
\

e | o | cn—

s s - TP, § BT S W 1 - -




- —

o —— -

T e’ e s eslai Sy o @

-

TAERLE OF CONTENTS

SECTION TITLE PAGE NUMBER
1.0 PURPOSE 3
2.0 SCOPE 3
3.0 REFPERENCES 3
4.0 METHOD OF ANALYSIS 3
5.0 BASIC DATA AND ASSUMPTIONS 3
6.0 SUMMARY RESULTS <
7.0 BODY OF CALCULATION 4
L1ST OF TABLES
TABLE TITLE PAGE NUMBER
1 Component Materials Evaluation Sheet 5
APPENDICES
APPENDIX TITLE PAGE “UMBLZR
A 1. ROC, K. Trotta (EDS) to Mike
Frost (ITT Hazmel), 6/25/82 6
2. ROC, K. Trotta (EDS) to Rich
sceder (J. Crane), 6/25/82 7
3. ROC, K, Trotta (EDS) to Linda 8
Williams (J. Crane), 6/25/82
| LIZCS = NSS3 goTeIVET :':ALI?I:_\T::N
Vi RA: ANBLYSLE 177 1N AEL N TI2L JALYES
TN 7 G0 e \Fo2 2 T TS TRCLIPE LA P o i
. q‘-/..((ﬂ - 2.9” nQLCNO
uov‘[ /{Z 7l \7-2 QJEGS‘,NUC!EBW seso=003=037 | N




1.0

2.0

3.0

4.0

5.0

PURPOSE

1. To deterzine the tezperature tolerance of the ITT/Hammel scram
discharge drain valves (1%, 2500 1b. class) and the scras
discharge vent valves (2%, 2500 1b. class) by examination of the
materials of construction..

2. To determine the radiation tolerance of these devices by
exazination of the materials of construction.

SCOPE

—

This calculation applies to the 1TT/Hazmmel scrax discharge drain and
vent valves exposed to environmental conditions at SNPS~-1.

REFERENCES

1. ITT Hammel Dahl Concflow Drawing No. 79/2861-0400, Revision 4.
LILCO MPL Cll-FOl0 General Drawing 3736-500.

2. ROC, Ken Trotta (EDS) to Mike Frost (ITT Bammel), dated 6/25/82.

3. Bandbook of Plastics and Elastomers, Charles A. Harper,
McGraw-Hill Book Co., Copyright 1978.

4. Desk Top Data Bank, Plastics Edition S, Book A.

§. parkinson & Sisman, "The Use of Plastics and Elastomers in
Nuclear Radiation,” Cak Ridge vational lLabecratory, 10/19/70

6. ROC, Ken Trotta (EDS) to Rich Sceder (J. Crane Co.), dated
6/25/82.

7. ROC, Ken Trotta (EDS) to Linda williams (J. Crane Co.), dated
6/25/82.

METEOD OF ANALYSIS

The termperature and radiation tolerance of all materials contained
within these devices was deterzined by a document search of
published inforzation and EDS calculations. The sensitivity of the
*veak link® ccmponent is then assumed to be the texperature Or
radiation tolerance of the entire device.

BASIC DATA AND ASSUMPTIONS

5.1 The materials of construction for the ITT Hammel valves are
identical (Reference 2).
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§.2 Only non-metallic materials have been evaluated since they will
be the mOSt sensitive to potential radiation damages.

6.0 SUMMARY RESULTS

The limiting material in this device, with respect to radiation, is
nylon, with an acceptable dose of 6 x 106 rads. The limiting
material with respect tO tezperature is BUNA-N with a saxizmus

operating temperature of 250°F.

7.0 BODY OF CALCULATION

See Table 1.
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Calculation No .

0630-001-039

Prepared by: /
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Revision No. 1 Checked by

e TABLE 1
| | *
| CQOMPONENT MATERIALS EVALUATION WORKSHEET \ :
| | e
| | :
| Manuf acturer! ITT/Hamme 1 Model No. 1%, 2%, 2500 1b. Class, Control Valves | ’
| |
| | I 1 TEMPERATURE 1 RADIATION |
| Component | Material |Ref erence | Maximum Operating Reference| Acceptable Dose Reference |
| | 1 | | ;
|Part No. 115 Diaphragm | BUNA-N/ g A 250°F [ 11 x 107 rads | 5 | '
| INylon | | 491°F | 4 16 x 106 rads | s | ‘
| ’ | | | | | | | :
|Part No. 122 Packing | BUNA-N 1 1,2 | 250°F | 3 Il x 107 rads | S | i
|Box O-Ring | | | | | | |
| | | | | | | | :
|Part No. 12A Packing  |Graphite {1, 2, 7 INot Senmsitive | |Not Sensitive | i1l !
| Ring | | | | | | P
| | | | | | | | |
|Part No. 128 Packing | Asbestos {1, 2, & |Not Sensitive | |Not Seneitive | | |1- s
|Ring | | | | | | | :
| | | | | | | | !
| | | | | | | | b
| | | | | | | | it
| | | | | | | | i
| | | | | | | by
| | | | | | | | '
| | | | | | | | ! :
| | | | | | | | £
| | | | | | | | '
| | | | | | | |
| | | | | | | |
| | | | | | | |
| | | | | | | | {
| | | | | | | | i
| | | | | | | |
| | | | | | | | !
\ | | | | i | | :
| | | | | | | | :
| | | | | | i |
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ecsdinuciesr MATERIALS ANAL (Z,//:) £A1¢ My oz 123070012673
DEZ) =027 B2 S
RECCRD CF CONVERSAI ION CPY: y. wocdwara

I. Zebrak

R. Tootta
(X Teiepzane O Meeczg . C otter
Mike Prost . Ken Trotta | 6/25/82
o TROM: (T DATS
COMPANT: 17T Hammel Dahl Cencflow . PECNE NO: 401-781-6200

Cempariscn of 1* and 2" Diaghragm Valwes
sT2e=C%:

Sommmary o Coavermarom

Mikxe informed me that the materials of censt=uczion for the
CRD vent and drain valves surplied to GZ are identical. The
one inch and two inch valves differ conly in shysical size,

not matzerials cf constructiecn.

XT/3h
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E0S Nuciew INC.
4t Broac movow Road
Mgr e Naw YO 11747

(518) 450200

Aogust 17, 1982
0630-001-NY-105

17" Earmmal Dahl
175 Post Road

darwick, Rbode Islard 02888

ATTENTION: Mr. Mika Frost
SUBJECT: Terification of Recerd ©
Gentlemen:

r the infcrmation bl
censtzucticn ©
racedures regquire

Twank yeu £o
to the zatarials cof
Quality Assurance ?
secord of our conversa

that

ate accoun
Should thers be any
cact ze at (516)

7# whis is an acoux
requested of youe
ia this reccrd, please cco

Very ==uly yours,

P

/
Yanceth TTotta = Enginesr
g Division

Systexs Zngiseerin
=/im

Znclosures

ww-wm-m~m

o s G A P T TN S S b SRS A
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# Conversation

ch you sppll
¢ 1° and 2" Diaphr

cion of Juze 28, 1982.

¢ of cur conversation,
erzors or =i

N. Woodward
£/5¢¢/3fc

cc

ed to ETS with Tespect
aga Valves. ==}

you recelive +~e enclosed

no action is
gunderstandings
454-0579.
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CHrFENGIR A
JNATERIALS ﬁNA‘y5/5, 645(,,(/,,1,:_& 06130-001-671

- g
ecsginuciesr’, S50 L oz e
FECCRD CF CONVERSATION  ©F% . wectuase

K. Trotta
EE Telenbcne E:l!hlﬁat ) E:]Ch:lr
-, _RECH Sceder vooM: _Ken Trotta T paTS _6/25/82
OMPANT: J. Crane Ccmpany * FEONE NO. 914-345-2420
- Y - wal 4
S?E:ZCT: 3. Crane 187-I Material Analvsis

Summary of Cogversatom

Rich informed me that 187-1 valve stem packing is manufactured
of braided asbestos. x

KT/3h
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Aogust 17, 1982
0630-001-¥Y~-104

Crane Coompany
500 Executive 2uilding
Zlasford, New York 10523

ATTINTION: Mr. Rich Sceder

SUBJECT: Verification of Record of Conversatiocn

Gantleman:

Thank you for tle iaforzaticn which you scpplied O DS with Tespect
to 187-I valve stem packiag. £2S Qualicy Assurazce Procedures

raquire that ycu receive the enclosed record of our conversaticn of
June 25, 1982.

1f this is an accarate account of our ccaversatico, =0 action is

requested of you. Should there be any errcrs or misunderstandings
in this reccrd, please contact ma at (516) 454-0579.

Very t=uly yours,

A

Kanneth Trotta Engizeer
Systexs tngineeriag Division

=/4n

Enclosures
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ecercieer i sn by 65
EECORD OF CONVERSATION COPR: ¥. Weaduard

K. Trotta

‘Eﬁ'ra.pmuu» C Mescng _ C otter

-0 Linda Williams veoM: _fen Tzotta [7' DATT 6/25/82
COMPANT: J. Crane Ccmpany . FECNET NO: 201-227-8818
STRTICT: GRATFOIL varerial Analvsis

Sn:n::yaiCauwusadmz

tinda infcrmed me shat GRAFOIL is a J. Crane cemmercial name

¢sr stancdard graphite valve stem packing.

XT/3h
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EDS Nuciew InC

w4t Broac mouow Road
Meri, Naw Yo 11747 cec: N. woodward

(816) 454-0200 ' gf/ife/3fc

17, 1982
0€30-001-¥Y=103

Jobhn Crane Houdaillae

p.0. Box 866

Pairfield, Nav Jersey 07008
ATTINTION: Ms. Linda Willlams

SUBJECT: Verificaticn of Racord of Conversation

Gentlezen:
meank you for the {aformation which you supplied to £CS with respect
to Grafoil valve stea packing. ECS Quality Assurance Procecdures

require that you recaive tle enclosed record of our ccnversation of
June 25, 1982.

1# this is an accurate account of our ccnversaticn, 2O acticn is
raquestad of you. Sheuld thers be any erzors or misunderstandizgs
ia this record, please contact ze at (516) 454-0579.

Very tIuly yours,

A T

Kenneth Trotta = Engineer
Systexs Engineeriag Division
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B IRC?&ILNTAL GLALIFICATIO‘I SLP’?‘ARY

3005M

Environmental Qualification Summary No:

Tte Byron Jackson (Rorg-Warmer) Core Spray Pumps
‘ y Cilent LILCO ml.c: NESES Ecuicrent Qualification
]
JenNe: 0620-001-671

Cesign inputFefersnces

The references included with this backage are listed as appendices in the

Table of Contents on page 2.

Assumptons
N/A
MetheS
N/A
memarks

This device has

been qualified for all postulated accident conditions.
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Long Island Lighting Company Equipment Qualification

Shoreham Nuclear Power Station Suzmary No. 3005M
Unit No. 1 Revision No. 0
TABLE OF CONTENTS -
SECTION TITLE PAGE NUMBER
1.0 EQUIPMENT LIST 3
2.0 EQUIPMENT SUMMARY EVALUATION 4
2.1 DESCRIPTION
2:3 €0 'CLUSIONS
2.3 LI ITATIONS
2.4 D1SCUSSION
3.0 ENVIRONMENTAL QUALIFICATION WORKSHEETS 3
APPENDICES
APPENDIX ‘ TITLE
B Documentation:

1. Technical Manual, Core Spray Pump, Byron Jackson
Pump Division, Serial Numbers 691-5-1111/1112,
Manual No. 8020-1E=3525 (LILCO/SR-2 Document No.
2777-033(01]).

2. G.E. Purchase Specification No. 21A9221, Revision
4, Core Spray and RHR Pumps (LILCO/SR-2 Document
No. 21A%9221).

3. G.E. Purchased Part Drawing, Core Spray Pump.
Revision 4 (LILCO/SR-2 Document No. 117C2857).

4. G.E. Purchase Order No. 205-AA728 Core Spray Pumps
(LILCO/SR=2 Document No. AAT728).

5., Certificates of Compliance with Purchase Order for

Core Spray Pumps €91-S1111 and s1112, 10/19/72
(LILCO/SR=2 DocumentNo. AA728-G017) . »

6. Certificates of Code Compliance Pumps 691-S1111
and S1112, 10/19/72 (LILCO/SR-2 Document No.
AA718-GO017).

{ B Analyses:
L. EDS Calculation No. 0630-001-038, Revision O.
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Long Isla
Shorehan

Unit No. 1

nd Lighting Company
Nuclear Power Station

1.0 EQUIPMENT LIST

Equipment Qualification
sznry No. 3005M

Revision No. 0

|
| 1
‘ Equipment I.D. | MPL No. | Description : Make/Model
}  (Mark No.) : : l
| | Byron Jackson
- Core Spray Pump Yy
I' 1E21*PO13A : E21-COOlA : P $mmedren
|
| |
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Long Island Lighting Company Equipment Qualification
Shoreham Nuclear Power Station Summary No. 3005M

Unit No. 1 Revision No. 0

2.0 EQUIPMENT SUMMARY EVALUATION

2.1

2.2

2.3

Dcscrigtion

The equipment under evaluation is Byron Jackson Pump Division,
Borg-warner Corp., Core Spray (CS) Pumps, serial numbers
691-s-1111/1112.

Conclusions

The Core Spray pumps are qualified for the postulated accident
terperature, pressure, humidity, and radiation conditions.
Materials analysis (EDS Calculation No.0630-001-038, Rev. 0)
indicates that the non-metallic components contained in this
device will not be affected by the postulated radiation and
temperature accident environments.

Limitations
None.
Discussion

1. This device is required to withstand a postulated total
integrated radiation dose (40 year normal plus 6 month
accident) of 7 x 10° rads. (See Attachment 2 to
Mechanical Equipment Envirornmental Qualification
Worksheet.) Materials analysis (EDS Calculation No.
0630-001-038, Rev. 0) indicates that the only non-metallic
material contained within this device is ethylene
propylene, with a radiation tolerance of 1 x 10" rads.
Trerefore, this device is expected to perform its safety
function as required.

2. Since the maximum design proce.s fluid temperature of
212°F (Documentation Reference 3) for the CS purps is much
greater than the postulated EQR peak accident temperature
of 150°F, the thermal expansion stresses from exposure to
this tumperature are considered insignificant as compared
to the thermal stresses that will be created from the
process fluid temperature. Although the documented
maximum ambient temperature of 148°F (Documentation
Reference 3) is less than the EQR specified environment of
150°F, this 2°F difference should have an insignificant
impact in view of the thermal stresses discussed above.

Similarly, the environmentally specified maximum pressure
of 1 psig is also corsidered insignificant as cozpared to
the CS pump design pressure of S00 psig (Documentation
Reference 3).

Sheet 4 of 9
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long Island Lighting Company
Shoreham Nuclear Power Station

Unit No. 1
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are negligible
materials of construct
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Equipment Qualification

Summary No. 3003
Revision No. 0

the accident ambient temperature and pressure
in light of the mechanical properties,
jon and design of the core spray
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long Island Lighting Company Equipment Qualification

Shoreham Nuclear Power Station Summary No. 3005
Unit No. 1 Revision No. 0

SECTION 3.0

ENVIROMMENTAL QUALIFICATION WORKSHEETS

Sheet 6 of 9
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Long Island Lighting Company
Shoreham Nuclear Power Station, Unit No. 1 Revision No. 0

MECHANICAL EQUIPMENT ENV IRONMENTAL QUALIFICATION WORKSHEET

Environmental Qualification Summary No. 3J00SM

Prepared by:! Date:
Checkad by:! Date:
| I | | | |
| I | POSTULATED ENVIRONMENT | DOCUMENTED ENVIRONMENT | |
| I | | | |
| I | | | | | |
| EQUIPMENT DESCRIPTION || ENVIRONMENTAL | | ENVIRONMENTAL | | | OUTSTANDING |
| i PARMETER | FSAR * | 2UAL. REPORT e VALUE | REFERENCE | ITFEMS |
| || | | | | | |
|BQUIP. I.D. (MARK NO. ) 1| IMaximum | | | | | None |
| 1E21*PO13A,B | | Temperature | 212 | 150 | 148 | 2 |See Secticn 2.4|
|| (degrees F) | | | | | |
|VENDOR I.D.: | IMax imum | | . | | | None |
| E21-COO1A,B | |Pressure | 1 | 1 | Note 1 | Note 1 |See Section 2.4|
| |1 (psiq) ! | | | |
| EQUIPMENT TYPE: | IMax imum | | | | | |
| Pump | IRelative | 100 | 100 | 100 | 2 | None |
| | IHumidity (83 | | | | | |
| SERVICE: | IContainment I | I 1 T |
| Core Spray | Ispray | N/A | N/A | N/A ] N/A | N/A |
| I | | | | | |
|MANUFACTURER : | |40-Year Normal | | ! | | |
| Byron Jackson | |[Radiation Dose | 1.8 x 103 | See Note ***. | | | |
| Borg-Warner | | (Rads) | | | | | |
[MODEL NO. 1 | |6-Month | I | 1 x 107 | 1 | None \
| Serial No. 691-8-1111 | | Accident | 1 x 105 | 7 x 108 | | | |
| and 1112 | |IRadiation Dose | | See Note ***. | . | | |
| LOCATION || (Rads) | | | | | |
| rBS E}. B° I | | | | | |
| I | | | | | |
| ZONE : | | Submergence | N/A | N/A | N/A | N/A | N/A |
| G-01 1] | | | | | !
| I I | | | | |

Sheat 7 of 9
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long Island Lighting Company
Shoreham Nuclear Power Station, Unit No. 1 Revision No. 0

ATTACHMENT 1 TO MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION WORKSHEET

REFERENCES :

1. EDS Calculation No. 0630-001-038, Rev. 0, Materials Analysis of Byron Jackson RHR/CS Pump.

2. G.E. Purchase Part Drawing 1172857, Rev. 4.

NOTES 1

——

1. Documented value for maximum pressure could not be found.

Environmental Qualification Summary No. 30054

¢ PSAR values for maximum temperature, pressure, and humidity are from Table 3C.3-9 and radiation doses are from Table

3.11. 2-1.

®¢ POR values for maximum temperature and pressure are from Figures D-21 and D-41, respectively.
is from Section 3.1.b of the EQR.

EQR value for humidity

ee* The normal and accident radiation doses would usually be derived from Figure D-2 of the EQR ({i.e., 1.8 x 107 and
5.75 x 106 rads). However, a total integrated dose of 7 x 106 rads (40 year plus 6 month accident dose) should
be used instead. (See attached letter from P. J. Holden [S&W] to N. Woodward (EDS), dated August 5, 1982, re

Mechanical Equipment Environmental Qualification.)

Sheet B of 9
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STONE & WESSTER ENGINEERING CORPORATION

Copy to: ’ *
Dr. JFEtzweiler (LILCO)
JSherman
Proj Eogr=7
TrGerecke (LILCO-
Bicksville)
WMuseler=5 (LILCO-WR)
Vioodward,/

DS Huclear iIac.

Mr. N. Woodward
Project Engineer

EDS Nuclear Inc.

200 Broad Hollow Road
Melville, NY 11747

Dear NMr. Woodward:

MECHANICAL EQUIPMENT ENVIRONMENTAL
QUALIFICATION

s & ————— .~

e — T

RECEIVED #2196 182 L)

SHOREHAM NUCLEAR POWER STATION = UNIT 1

LONG ISLAND LIGHTING COMPANY

Attachzment 2 %0 Mechanical Equipment
Environmental Qualitication woerksheet
300EM-Core Spray Pumps

As requested by Mr.
provided for your use
effort.

The calculated six-moath integrated garma dose to the imside surface of
pipe cgnta1nxng suppression pool water following 3 postulated LOCA 1s
rads based on Stonoe & webster ca

7 x 10
where mechanical
the above value

our scope for this effort:

E-11

E-21
E-41
E-S1

Very :f;ly ours,

iy 4

/;./y)/,/&rx/

P.J. Holden

SLT:lom

J. Sherman of LILCO, the following information is
ia the Shoreham Mechanical Equipment

lculation No. SNPS-1-UR-21-G.
components are exposed directly to suppression pool water

has been utilized ia this effort as a minimum exposure.

This would apply gecerally to the following systems which are inclided in

Residual Heat Removal
Core Spray

High Pressure
Reactor Core

R ———————_ I L e

August S, 1982

J.0.No. 11600.02
File No. 221.21

Qualification

Coclant Injection
Isolaticn Cooling

sheet 9 of 9
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FOREWORD

This manuel decribe e 3YPON JACKSON Type OVDS pume ohich i avo lonle
in cariow dizem for application in coe woray o reviduel nea! removal vervice. The
Title Poge and De™e Poge, ot the front of the manw!, o¢ wepared moeciolly for
ecch pump e, Theve poge iupply the wecific informa oA relgtive "0 customer's
slgnt location. sch @ the pume WI® ond sealizatian, e ool sor et T EBIIAAY,
tha oumiliary equipm™ it werliea, ne . woigh™ 't rwgue volves ONG vy
wecial reference woterialy required. Tne =ain ler! of *~e =anw! cmciibe The
gsernily gpolicoble 'O all e of mis rype 20plied @ L>e VY o ravidunl Neot

removal puret.

Incl oo in the fint vection of ~e manual ore geners! serails perteining 1o e
eauioment ool ied, e applicable arawirgy, WoR g arrenge=en'y, cgc ymmenced
|Jricann 37 yoecial precavhiom for caaa™Biy. imstalintion, opergtion ong 8iv=
anaroly. The recono and thid rectiont describe the pump 3 soht weal, respects
ivaly. fowrth, fifrh nd \isth sections re'ote 'O imteilotion, of ermtion and
mointenance, 0 wot oder, (he saventh jection includes 2irechion i oraening
oore M and the ighth section .ontaim the opp icoble orawingt.

Some of the asebly procedus® oovided may not apely e mtal imtallation,
put =il de requirec for mnointeance =k, P ersonnel performing nitial auemely
and imrallotion should givegard ony portion of he oceds® «hich relate ‘0
auemoly of any part that 4 shipped @ port of ancther swo=me=aly.

succenful mechanical aperation b jepencent o careful oy of ‘he mamm! ond
o weil plonned maintenance ¥ ogrem. 1t s alve essentiol, wpec ally duning imtial
Jrort Jp NG NEw plont, thet e gn ~areriol be preventes from entering 'he pumel,
ana 'nat all liquid sweply line be f1ahed and thoroughly cleaned.

- - — - et o ~ = a e e - ——
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a JacksoR

WG T LIS ::llt_lu

CJ

pump Damon E"E'

cn

SPECIAL DATA FCR
CORE PRAY pUMP

CERIAL sNIUMAER: .3‘-s-l||| 1112

LOCATICN: WMeS

flecrric Vertical Solig Srair Moter

92CI0CX
1800 3P M

Gerweal
Drawing Ne.
3780 &000; 12X e,

1, DRIVER:

104N,

=
. 2. AUXILIARY EAUIPAENT: ugmiorner ¢ sclone Seporator, Mnce! .
3. UNIT LEIGHT nas e
l.\'n.....-...,m
® Motor= = = = ° - . 8,30
i e) Totgl e e == * - .l]_m
c 4, PECIAL acrERENCE AATEFIALS: The ~atevials listed selow 3¢ ' e=en'ary 'O
thase |iyrec a ?IrograoF 1.
e P.mo Cutline Jra~ifg 3 282119
Ay Pume Piping Drawing 2C AS00
i) Cyclone Sevara’¥ (mtructionm A 1880425
s, TAdLE!, I UNNING ~LeazanCii SlavETTAL:
e LoZanc™
—_——-—'_———7 o
i [rpalier ='! T . ie -edr *\Ng T=¢) 2 ;
E‘ |roeller (31 ll w,2eoyictic 3eonng Cover e Uing b Pl I \ Q24"
5 Pure Srett 4=l ! 2,40 Cover =N ll 138 | 185*
i- pump Srart 4= ! ezl Flanmge §-10 122 ! 153"
6. TABLE 11, TABLE oF 1CaCUE . ALVE:

2 o. TABLE 1, TABLE CF TORGLE ALZES:
REFERENCE w0t SMMINDED 1caCut
NUMAER 2§:CUPTICN N EOCT PCUNDS = § %
e il -
. i-® Nol, Cover-ieC e Stue a0
2-9 C o lcrew, M mole Down 15
2-12 ~® lcrew, Jedl Flange=ro=Cov e 3
3 32 s, Imoeller 400 or 110 Aur "um = 10%
3 230 icrew, imoeiler Nut 8s =
> -1 Loes Nut, Pumo malf Coveling 400 o 1/8 Ayt rum = 10%
4o Nut, Caueling Cap Seraw » ~
r NOTE: The listea ~al e v emeqg “r o~ lubricated *hrean.
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SECTICN ONE - TECHNICAL DATA AND CHARACTERISTICS

1.1 LEADING PARTIC ULARS:

1.1.1 Pump Type: Verticol DVOS, with Sorg-riamer Mogel U= 500 Mecranical wal .
1.1.2 Pump Size ond Service: Kafer 1o Dnta Poge (Following the Title Poge.
1.1.3 Driver ond Awiliory Equipment: Refer o DoraPoge Following e Title Pogel.
1.1.4 Rouction (2 Jiewed iwoming Gown o8 'O of ariver): ;C\.NTEI-C‘.UCKIHS[.
1.1.5 Oriver=tod e Cawpling: BYRCN JACK3ON adjusrctle coveling =itk 1DOCET .

1.2 APPLICAMLE SRAWINGS (Inclmes A SECTION EIGHT, prianNCE MATER-
IALSM):

@ o Sectional Drawing ) 1€-3528
epmaterials of Comruction 0 ety ) 17-3888
sep ump Outline Drowing Refer 10 Dare Poge
e o Piping Drawing Reier to Dnta Poge
esspggition Mmechanical Sea! Details M- Monwol 1810
souailiory Equipment ratruction Shean 2eler to Dota Poge
Cleaning, Pocroging ond Siring Specification an 17-3752

NOTES:

@ orentherited Numben Aed (A ™e tex! of e Manwal reflect *he pump ond 100l part
Reference Nyumoen & shown in the Sectional Drawing onc Marerials of Comrruction
Orowing.

for momple: The pume =4 s referred 10 o8 Pump Case (1=, 2na 'he mechanical
a0l rotating fece i referred to @ “Rotating Face (S=5=187,

+#The Date Poge follows ™e Tirvia Poge of ™ menwal .

eeeThe weal thown in Manuval 1910 s euentially 'he wome (el woplied for hese
pures @ reilecied A we Sectional Drawing 181525 ang Mareniais of Comtruction
Srawing (17-3853). The only eaacestiom e ‘he! g rorating ivo=ciemely requires
no wait leeve Sal) or siaeve gane! .14, e real lange 5= 1 3nd gasxe! §=18
are wopliea @ v parn (S=1 ana 2=11), ard 'ne seal longe (§=1) requires no Dush=
ng 5-20.
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NTS: All porh moRing W cre pume auemely oe (Y
wrate fit ond aligrvment. The pume 4 Men rted, e
for 1hipment ‘0 *he (0B M'e. The cleon.mn,
in Orowing 1T-3752.

1.3 SHIPPING AMRANGEME
cuemt ec 3! e tgcrory for acc
ouemoied, :leaned and ‘ecnsem™c ed
pocroging 3™ VF ooing wec fication Fe own
mant 3l motor =100 "9

from 'e "0, byt fleld aligm
he

tor [t o e factory o
The 3D0107 =

'.ly
1| pumo Darm e od | wied
2-7 of the =o' porrel 2-00.
i the Dara Page, 'ali =ng the

The motor =il 1nip e0ore
is ot required, pecone 3
snter han 8 rasmet Fit aith ©8 ‘o0 olote
wate Vhig0ing ~eight sf pumo ong o'y I liyted
Titie Page ¢* " "W o,

foct that "he tuction ond dischorge notzlen mat 56 waldec "o 'he
atem Diping, 't T con ~o' de mialled A we n=nipped conailion. For ooer
iratollation, —e founcomion plate (1= muat bere< ned t0 *he caromer’y founcation \ O
erc "™e 3.7% cover—atating element suembly 1eporaied from the Dume C@e n=n
prior ‘0 A of e ncaz'e. > en aelding coergtions ore completea, T* VTR

cover=arering element sie=oly 100 d¢ ‘emiemtied on —a pump COBE.

NCTE: D.e ‘o ™e

1.4 WUNNING CLEARANCES DIAMETUAL: Refer o s Poge, fellawing the
Titie Poge zf =08 -anval.
1.8 1CRCLE /ALUES: Refer ‘0 Date Poge, followng e Titie Poge of This wonwal .

1.6 ASSEMALY L BRUCANTS:
CAUTION: SE NG LUBRICANT ON THE SEAL FACES (8514 ona 5=5=15).

corponen™ with lLricont & gireste “elow

and the O=2ing jovreh
Groemna No, S3M .

Prior ve mie=aly, ligntly coat the pu™e
1,8.1 Lo 9@ C-ing Gomem: For the UL wp 15-54
-4, 2-13, 3+1) ornd §o5<17), wvie only Sow Coming Silicone

(1e3 and 2-8), imoeller Aut

ring et seren
on No. 156

imernal: For me seor
Jron Indutries) of Mg Dioeny

1.8.2 Fasrenen,
J7, ne Neolube ™

(-2 anc oo crew
(Acheson Colloe Comm.).
ihe cover=to-cme ol 7.9 and nun 26 1wl
“aid Jown C30 ICrewt 2-P; ana coupling c® \erewn

1.6.) Fasteneny, Extermal: For
‘5" Dow Carming Com.), o wieTemp CSeA Anni=

flange 30 icrew 2-13); wotor
6=5) anc nun (6=b); wse Moly=ore
Seize Feldro, Inc.i.
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1.7 PRECAUTIONS FON ASSEMBLY, INSTALLATICN AND AAINTENANCE:
1.7, CAUTIONS:

1, WHEN A0 ANGING C:MOCN!~.YS FCR ASSEMBL 7, AND mEN ASSEMS -
LING C:M’CNENYS. REFERTC SECTIONAL ORAWING 1§-3525 AND MATERIALS
C* CCN‘."L,("’CN :IA.'JNG 113885 70 (14 C{I?AIN'U-A? all CCM'CN!NYS
will 8 CCAWCTILY assEMILED.

o amo9tD Il es ez oni AEIMECTLL S T, el L oo WIG=T, . JBRICATE
IHE U P, HE CRAING Ga.ALT), AND TrF WAL Fas T IERS AS DIRECTED IN
PARAGRAPH 1.6.

3. awEN TRE MAIN FASTENERS ARE ASSEMBLED, TCPCLE *uf VAIN FASTENS
£35 AS S12CTES N PARAGAAPK (.5,

s M. *ma T ¢ TAKEN BY e ren TRe LT Af LUNTD. yweN =¥22C -
TESTING e ASSEMBLED pump, TE coOPUNG waltR ST 3R 1N 2Lall AND
CONNECTED cr 3LOCK-CFF ARRANGEMENTS MUST 8t PAOVIDED) IN cacer
12 PREVENT sEuCUS DAMAGE 10 TmE MECHANICAL SEAL.

1.7.2 NCTES:

1. lo"'o'ncuv'lno Srowing for o entarion of the =oror, and 10 e "ol ratruce
vion soo= ‘O seteily regorei g motor |WDrication.

2. hen iatalling ne atryments M3 connecting The awailiory piping o -ining,
reler 10 the Outline ard Piping Drowing ond the Jpolicaoole Jections of the motar

iratruCTion D00 .

3. Crrerthon monitering o flow, prev.wres ond remperatures, N¢ pume would reavite
~o oTtention owig T ¥ o

4, |t oy concitiom flow, prevsre o remperature) e Mt & wecified in the iystem

process® monual, e 10 determine the cOWE,

5. (f sivaue=ely of 3y comeonenn ‘s roquired, be certen 1y mateh—mark , 'og ¥
grrerw \e sentifyoll sarm "o orevioaly denrifiea, 370 rovice (e00rae —areed coN-
rainens for i ymall porm. hen remaying yeal foces, srotecti /@ wrom e 0ol foce
sen0ing mosction, and reploce 'he protechve wraop NG oT e repection of e 1ea!
foces.
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6. Prior to ony Jisoremely work, proceed o fellown:
(@) Deenergiie onc '9§ elsetrical sower end control circuin to the oo vl weter
A Diconned’ all electrical connections and 219175 connectiom '€ 'he 09 el

groin te BuTe s gmnletely

m—otor .
¢ | he entire 307BING ity e Be siamre~olec,
AARNING: &LTHCUGH CIRC T BrEAKER S coentD LOCALLY, IT 1Y L -
ot CLCSED Y ANY CF TmE WMOTE gotC=ES. < MEN LOWING UH VM, A: DT
DC NCT TELY On SPEN “|aC 1T §9CAxER EOTD seCTECTION AGAIN'T 7 TOR -~ =
L et
==L

sTarTingG.
- {i »q =o'>r e Lhaiit orege, s ¢ 't PR LR | 3 e LA -

- ey 2t "D e ® BRIICY,

Lervize wite ‘eEieactice® fl ies, sre mrelles A
rg=ingtion, e "8 ~pe!len
col corrall when DTS

sre senignes S
ong O 150/0¢° 8 rESIENLTive o
ronigtion, Coere all ‘9eolog

B, Treve 2.700
rac grion Wed,
ancse aly £330 2 worce 3
gre'=, =gintenance 3N e 3.7,

9. Mose every wiion'e oerior™ #OCt WO
erpmwe '3 raignon. ey ow "0 procesn coefilly.
veoly are waTe @M OT8 ovailonle ot The wor weq,

1. Tewa 12ecial core 'O cioid 2ropoing INY ‘s0ly,
s removec from 1he pure e, WO
‘he apen PVTE e

nignarce JoceCTe eiviciamiy '0 =inimige
Craure "ot 8l necenary

senris (ATE e soeAIng
tem

00, o
amgn 'm@ COvET ¢ 'onyeres ‘or ‘o0ly > AN
n Al 08 AW NeN

arit

FE2ATING SATA:
sted near '"e doltom of e DIEVUIE LUoor FILIen
The surpce= of 'he core Wy sumer 4 9
ng of the core aWing an cccicent aken the smargenc; coe "0
The ImR tanidw!l oo 1g=cval) pumon aill 20 A09 ' "TrER
s wac e cf coeration. The Low Prevuse Caclont Injection APCI =oce 3 a2
e rentve 3nG “OINTIA ascioe water level sirer 3 low of coolont sccigent, ‘me T one
rginment Caoling =@ s aed o cool ™e \woor miion 00l INNg 9 cccigent I
na ‘~e hyrdown Caoling =oce 1 Aed 0 cool “he reoci THRG

The =.won ove lox

1.3.) Ceneron
1rgy Srow meir tchion,

pooi ‘ra= anich
ore.en! et eal
Lyytem 4 A SDeTEtIR.

gilierer

quring ot tOneDy

wATSen,
1.3.1 Srencey Son@ition Afrer ‘rarallgrion, mtial jystem ‘et 370 sreparation ‘o
(rencoy canoinen, ¢ sumon «ill remain n tanaty A the (locce conaition, ‘eet)
10 e Varted Iy o' cantral ywitene gcroared 3y 30 alarm rte™,

‘Agther on woraby & ;werSting,
—g 240 gurey, The ted? encranger
The sreure 3700 Fawoll 0 om.

Sara THR P o Calyl:
g rean eachOnger o
' inie temoeratue.

1.3.3 Casling ate¥
swooly cooling ~oter s
rsin D) 3.9.%. 9 s@tO W
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SECTICN WO - D!SC'!"'GN oF PUMP :vaoutnts

2.1 GENEIAL SESCUPTION merEn 7C SALINGS ! o252, A0S 17.3855): Tre
ov"o 't :o=gored of "~e pu™e came me=oly, -y WO 3 W ae=ale, hE rgtat Ny
eleamant one=ply (whE® ngludes Ne T Al component 8" »a rgi* reo! a0l
Toe yratt recl suembly 4 dercrined * 1tCTICN THREE.

v ¢ mralled nd Lonnec ed oump cone 33 2v™0 0. ¥ LgmpaenTy 80 ave sm@ 31"
g mrerna rgret NG camoonent. Tre Su=o SO MITE L TER L wgunting V3CE

VIR B

2.2 pAP ZALE AND puwe CCHER AsIEmBLIES: Tee 3,70 3¢ B3 T ot
o "me 3.7 B¢ Nel), *he caver='o=ifid lecg! Ag BiR ‘ha! LT3 ey CTVE w0TT
ving 1=D, "0 g magtion p'a'e k! gog =@ natEER sov e o3 etste V00 25 et
a s Tied). Tre cme wgor ring (1eD prew (rree N6 locates Ty "Sree e’ ]
e, Tre ‘auneection glore (1=4) 4 cor cotes aregrel « ™ 0 sorry= ‘lerge = °°¢
a0 Ve el

Tag pump COVE ase~oly comin ai *a 3um0 COve' a1, =~e serel 22, e '@
algte 2=D, " cover-lo=cma g A, tre -yoratetic ¥ ng mO=30’ e’
10, 'ne vecl flonge=to=cove’ goee! A-10, e ‘our 09 ilgnge=roecon @l 3B
werown 2012, ™o igyur motor ~old =" ca0 erew 1R 2ang e 2370 natign "varee
\ratic Dearing=cov e wear ring (227, the Sorrel (20 ond ‘o0 slgre 10 =Te fgnrie
cated integral with e pumo cover 2N, The comnation - pArIatic seY ng oz
e ring (2°7) is prewd fiired ond locetea 3y N -rge 107 ACTE 2.8,

2.3 CTATING ELEMENT ASSEMBLY: The rotehn§ leman agasly sonVIN 3 O
sume 1raft <N, tne moeller (3= and ‘"¢ sriversto=oums 2317 camoorenn .
Tre =oeller (3= is driven By vhg oy (4=D o rqtgined 3/ ¢ jwoeller =t 3.2,
L™, tergad) with 59 VGW (3=3, LN, Threod), The imoe = a t 239 00702 17

¢ ac-ec 3y ‘he al.g =eidec 010 Q-
———

*hg Gri/er=to=0v™e coveling - gmooneniy e he VTP ~alf consling el witm N0
ait <0y 4«11\, logn amner b=2 ana 'ocx "I gD, ™e cow0IN§ pecer ‘&bl witn
yateen sacn <30 1erewy 89, lock waanen 4" and AN b=t); ce =N aise 6=10:
gna '"e ariver ~aif soveling Qe =™ griver naft coy &=1] 3ne wiitrirg 4=
The sa~oiee 30 connected 0wl componenty wommit & 308 2O=7 imryst from
e OUTO wnatt 4el) ‘0 ™ME -~gtor ™mral aeanng.

Teg W ~glf zovoling 'o€% wcaner §=7) hen one atermal ‘08 2RO veveral enrernal
‘o, ran ‘he v ~alf cowiing §el), loen AV! &+ ano ecx wasrer 80 e
immiiea, ™e aternol 1@ i Ben! +g #it g slor in 'he oume naft (41} 308 ana ot e
enternal TN will ling w0 = ama engoge one of 'he tlen A he loew M o= .

PAGE 2+!
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The wlitring (6=P locoren the driver nalfl cowpling (6=8) on the oriver walt, The
ezt give (6=10) i imtallva Serween the tow nner foce of rhe wace (64 ord
e tottom foce of the sriver waft, The wocer-to=nclf coumling <@ serewn (4-5),
lock wahen (6=7) ond nun (=4) are interriongecdie, eight eozh of mere precn
being sed '0 connect wOch flange of the wpocer (4=d) 10 N respeEctive noll cowpling
(61 or 631, Afrer oll the cowling componenn ¢ imralled and connected, 'he
et gise 610 locoren e rorating element and e roteting conponents of the
wait ol ouembly, - w>iginal imtallation, e theat disc (6=10) 1 Lanihe,
correctly rized, Howeiel, pion i@ IoIeguen! migtigrions imvelve @ (e ——
wocer (4-d) or replacement driver, it is reQuirea that 'he rhnat wise Le'2) alwo be
replocea ond correctly nied = decribed 0 SECTION FOUWR, Parogroon 4.1,
Srep '8,

CAUTICN: PUmP THaUST 1S TAKEN 8Y THE MOTCR THRUST SEARING . VMEN
WYSROTESTING ThE ASSIMBLED PUMP, tHE CCLPLING PACEL MUST SE IN
PACE AND CONNECTED ct ILCOCKCFF ARRANGEMENTS MLUST 3200~
VIDED INC20ER TC pREVENT SENICLS SAMAGE T2 ThE MECHANIZAL SEAL

e = g~ -
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SECTION THREE = SHAFT SEAL

3.1 GENERAL SESCUPTION: The yroft 100l 4 8 mechon cal weel comiating of ™o
\tari onery tub=ane=oiy. e UsC oo (Sei=l, e rotating ‘ece (§.5+19) ana =@ Wr'"§
holaer ub=ane™Bly . The reel flonge "oty ey SYRON JACKSCN ong "o e ald
ing itationary ond rorating porn ore componann of e Borg-liorne Mode! U=4500
Mecranical Seal, The ite’ orory wo-ane=oly include “he wal flonge §.1) @rie”
rerim 'he eat gasee! 1§17\ ond "0 yratignery ‘ece §eSo18, Tre 01" ~gluer
sub=aasemoly £0mIN of e oring “olf™ (§.517), =@ cxl wnag §7e1(), =0 W7
enve (5=3=D one vhe 'we Sive oY) $.5-0.

The wring rolaer l..-uw-ol, s mroliee on -y 3E i 4 =0 arive <oy
§.5-D engei "% -ilied dlon A "°E .79 ok (4= wnile *oe 10 crive §=5-D
jocaten over 372 sgoimat @ woulaer 3¢ e 879 sraft 4D, T-e Gl o Seiul
i arglied over =0 inver lis o yeq 10ring ~olaer (§317), The 03”5 igen fe3el®
s iretaileg wver T Ul o (3o54) "0 wngege N oA =" e slgn A *=e 2.t 18

meter of ME WNNG ~olcer ($<5=17. The yrgtionary suo=aare~oly 'V “eroined R
pump cover (3=1) 3y the cao jcre=t 110, e eIt O Vignge=to=cave’ seng 1eci e

by 'he gmee! -0,

3.2 vA.‘JYENANC!: Remaval of ™e ariver A no! requited ‘or T Jenemely e "€
aue~u'y of the mechanical veal, COnly 'he coveling woact a4l and WO ~alf
coveling componenty need D¢ removed ‘0 ser™it TC Atenance 3CCEN. Procec ™ for
dinane=ely, impection, cleoning ond recuie™oly of t*e =ecramed! (el componenn
are 3escribed a SECTION SIX, VAINTENANCE™,




| B MMt Pump Oivision SDG=S

SECTION FOUR - INSTALLATION

CAUTICN: [1idel ] HG!NNING ™E INSTALLATION PIOCEDURES, R/ 1Ew THE
RECUIREMENTS CF PARAGRAPH 1.7,

4.1 INSTALL UNIT:

1. Exroblisn @ cleon e oround the uncrating wie, Berween the uncroting Wie Pl
the foundation wie, ond orovnd ™e foundation wie.

1. Asronge 'he Lifring sauipmen! for zanven ance, and wncrole e wnit.

3. Arrgen eye poln in rwe of the moter cap WKrew 'OOM A 1he ‘08 slote 2-T, one

aracn lifting ilings to he eye ooln,
4. Trorfer the oume 10 'he fguregtion 1i'e

3. Line @ the mownting wud “oles in e foundation plote (1= with o atudy of e
fgunoation, caraivlly imarell the pure 1o reat the foundation plote (1= over N s
ang imrall he faumg ation stud AR, Do not yet iy fina! torque '0 the ‘ovnaction
siudy ond nun See Sivp 9, be ow). :

4, Remove the stud aun [2=6) from the came s 2-9), ond, i vequired, we BOCES
off srew in the loge prow ded 10 ook *he gake! o1 of cover @1 '0 cme N,

7. Lift o o0 he slings te remove The pume cover=olahing ol emant anemoly from e
pump come eN.

8, Rtemove M cover-to=cme gamxe! -4, ploce o lemporary cover Iof plywood of
other material)ver the pump cane (=1, woraler the pump coverwrotaling ¢ ement
out of the wors area '© rent on wood block 1weporn ploced .nder the flonge of the
pump cover 1-1), and remove the lifting slings from ™e eye solfy in the 100 plate

R-7.

9. Bafore cpplying finol toraue 10 the founcation \tuds, De ceTain That the 'S ‘ace
of ™e pumo ce 1Ty is lovel to within 1, 4% slope.

10, ‘wela e wetion and dinarge noilles nte he atem 100G .
11, Arnaech 'he lifting slings 'e The eye soits in the toe olate <.

12. Tromier Me 2uTO cover=araling elemen! asemoly 10 he ‘oundation ute.

——— v ————— —— -
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13, Remove ™he 'eToowY cover from the pume CIe (1=1), impec! ond « lean he
gms et weat, Then irmtall e coverslo=c®e guanet 24).

14. Determina that ™e hydroatatic bearing chamber gosk et 210\ is imraliet 8 10
groowe i The P COv e 2-1). Line & ™o pr® cover Vud hole ond o utimg B4R
hole =ith the pure (=8 gy (2-5) ond locating 9iR, then lower the pumy © vers
rorating olement aue iy 'o engoge 1he st ond locating pin, |matall the < me rod
ot (2<6), ond romone the lifting lines ond ey boln.

18, Supoort e driver 0 aperating postion end (retall the coupling <oy 617 e
ariver hali cowling 6=8. Pah w on The ariver nalf coupling (6=3) o mie | he
wiit ring 16=P, ™en pull down 1o sedt the aviver walf compling (4=8) lirmiy o the
wlit ring 6=9.

16, Arocs liking lines ‘e ‘he Fiver litring luge, 11fs *ha Griver 0 SO0 110A 8RN0
pure Lve ‘% olare 2~ od irarall e driver “old gown 10D Ve 2%, tamove

the likting lines from =e griver |1fing lugs.

17. Determine that *e griver holf cowling (68 s weared firmly on e wlit ring
(6=9, Derermine that "¢ mounting fece of e IS nolf cowmling (8<1), rwecer
o=y, ™hrat disc &=10) ond driver hall comling 68 we ‘ree of girt, DM o
raised turfoces caused By nicka, 1= iratallation imvolves only the o ginally e
plied anver and towoling ¢o wonenh, dis egard Srep 18 ond proceed 'O Sien 19, 11
vhis imraliation ‘volves 0 roplocement Fivew > 9 replacement wec e (L), rovice
alse @ replocement et dink 6=10), chech *he theat dise (6=10) for oroper "hiche

nevs o8 deacribed (A S1eP 18, than procesd 10 Siep 19,

Continued on Poge 4-0)

———— - ———— "
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e ¢ Y 4l e ove B2
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10 ™he pro~
—oc ™ e
"

dise (3=19 eccording
(6=10) in overuie,
the it dis

he theat
1f he v at! BisE

prooe ke of
dimers oM. Ll

18, Datermine the
codurm shown 0 Figwre 1, below.
the hrat dix &=\M te achieve The ooe’

proparly wied, mocewd 'O Siee 'Y,
CAUTION: cuUrFAZES cF THRUS
o01e,

1 DISC o=h MuST 8E =ELD pARALLEL ATHIN

Drivrt malf A
/ A RUAL
l. a——

c.u"‘-"
/’_]—.—-.ﬂ 4\
. = J

-h

-Te

Tara® D6 |

g

V4

Soace’

£ THRUST o15€:

(4=l SIZING TH
(=0 = ool ied.

PROCEDUR

ord the rhicanesd of e thnat dis

. Meosre ond "eC

Y

on "1%) frem the formla:

r
.

og Nicunew Dimers:

-

1. Fima me reauifl
Ce Ak T *

FIGURE | SIZING THE THaUST DISC
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19, iraral! hewpocer 8=7), pah B ariver half cowmling (4=B to mural! hg WY
dise (6=4), pull gown 'O Jeat the anver nelf coveling (=B fiemly on e wlit ring
B=%, hen ratall ond connec! all of the coupling=tomooce cap wrewt §=5, waah~
on (6=7) ond A 60 .

20, Rafer to *he Qutline ond piping Drowings tor geraily regording oriantntion ond
irarallation of the auailiory equipment.

4.2 PUEPARE eC U TANTRY CONDITION:

1. irarell ord connec! any ., ired ouniliory poing and witing.

7. Chech for vecurily of oll polting piping on aiting.

1, Refer to ™e reocis \rtem wanwal tor riiTuclion egoT0Ing iling =« 3470

4, Refer 1o the molor itruction Boos determine that e oIV seorings tre wie
ficiently |ubrcaored.

5, deferrothe reoctor Hte™ marwal for ratruetiom regarding sarting of ~e =eter.
frargiie 1o chece molor woft rotation, wriet rovid o
C:&.NY‘Jé‘.JC(v‘- S | om e top ong o e NI, if
wotor snaft rote'®d incorrectly, ' o 'eoon 'O areslan corect
rotation,

4., Recheck all eguipmen! for proper lgorication, rechece sacwrity sf 3l ~olting,
piping ond wifing, and refer to ™e reactior wyrie™ wanual for sirectom ‘aqording
cwring e vt ' stondby condition.
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SECTION FIVE - CPERATION

5.1 (uus[NCY CPERATICON: As aiscmaed 0 poragr=on ! g.!, me e rgmG M
in Nooced condition, reody 1q oe storted ot BN Vime By T™he re=ole control ywitches.
fRefer 1o the react yrtem monual for direction regarsing vorting ana 110099 of
the PUme.

5.2 IOLE PERICDS AND WET LAY <P Unlews the pu™® 4 Voppen 'Of moection and
repair, meintein the pume N (tondby condition « directec » ? oo s 2ond

govened by the reactor syite™s manval .

§.3) OvY LAY <R 1f the pume it 'O D€ remaved from the irarallation iite, aroceed O3
follows:

Dirauercle e onit g airec'ee in Pgrogroan 6.1,
Place o 1emporeTy cover (of plynoed o oiner —sterial) over ¢ aump came n-n.
|rapect, cleon and store e pUTE component & directec N ? arogrooh 8.2.

4, |rapect, clean and 1@ the ™ot B directed N the motor (mruction Doo= .

v ————
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SECTION SIX - MAINYENANC[

CAUTICN: REFCRE BEGINNING THE MAINTENANCE PPOCIDURES, REVIEW
THE S UIREMENTS CF PARAGRAPNM 1.7,

6.1 DISASSEMBLY:
8.1.1 Remove 3naft Seal Only:

1. Cetermine ™at e ~otor leads arw gisconnected from 1=e dower owece, and that
the Jnit con not oe started By e remore control twitches,

2. Srain'he pumt B for as oomicie,

3. Disconnect all cusiliory piaing and wiring, Gng remene oll irstrymenn ™ot
cauig nterfere wit vhe Cisamem™Biy wOork,

4, Sisconnect and remove ™e ipac er=to=driver half couwsling Aul &=, wairen
&-7) and cIp ICreW §-35) and lower "he rofating clement Guembly 'o rest the DUmD
nglf cowpling (6=1) agoire! the sec! flange (3=N.

S Pan . on 'he driver half coupling 6= o permit removal of the rhrat 3isC
6-10), disconnect ora remove the remaining coupling nuts (68}, wgsheny (6=7) ond
cap screws (6=3), then remave the cowsling pacer (&) .

s. dend down the 'ad of the lock ~aaner =), then remore 'he ‘ock aut 8=D,
2. M. Threod), lock waher 6=7), oume naif cousling 8<1) 3nd ey (6=11),

7. Remove me real flange (5=1) from me sump cover 2=11, Ten amove o @ st

the seal flange (S<1) and stationary foce (§e5=14),

3. “emove 'he itationary foce (§=5=14 from he seci flange S=N. Temove e
rotaring ‘ace §.5-15) and U< §.5-4) from the pumo iaft 4-1), Protective
wraop and itore e eal fgces (S=5=14 ond 5.515) senaing maeciion.

9. Toxe noid of The sonng nolder (S=3=17) toremove & 9 it e joring rolder wb=
amsemoly, Push the drive «evi §.5-7) out of *he wring “older §a5l7) una sl
arive (3=5=0), then remave e soai drive ($=5-0) and coil woning S=j=l8) Tom e
oring noiger §-3=17.

10. lrspect 3ni clean ™e yaft 1eal components & sirecred A 7 Qrograon 8.2, o=
ssemole menert ea! uo=assamolies =™ sirected 0 P rogrann &.3.1.

T — — ———
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1£-2€28 - ‘BJ Byron Jacksoa Pump Divison

.c.(,alltll ::.ocuv on

s6.1.2 Disamsemole pumping Unit:
|. Remove the thalt 1eal @ girected in Porogroph s.1.1.

2. Anoch lifting Jlings T tha wotor lifting lugs.

1. Remove 'he itud NuR [1-4) from the cose \tuch 7.5, ond, if required, oe loche
off wciawn in The 'ops provided 19 oregk the gasset oen! of cover (2=1 10 rme (1D,

4. Lift w on the slings 'o remave the ~olor=pump Coverorating elament ovemhiy ‘0
a clegn work oreo, Support This asembly on wood plocks ploced under 'hr Hiwere of
the Ju™O Cover 2-7, ollgwirg v2oct wenearh for sccen '0 rd removal of the smoel-
ior =1}, Ranove the rvdrcviohic Fearing rhamher JEVv e 210y, Do not ' rowu-e
e motor lifting slings.

5. Ramove ™e cover~lo-Ccome gonee! & , and ploce o temoorory cover o i) ywood
or other marerial) over The Bume case (1=D.

6. Disconnect ond remove the mator "old down cop erew R-%, lift .o ond remove
the river 'o onather ia! of support slocxs, one detacs e lifring slings, if re =0t
becrings ore '0 De mpected, puah w on driver nolf coupling (6=3) *3 re=ov e ol
ring (6=9, rhen remove the ariver half cowling 4~ and «ey 6=12.

7. A an eye bolt in rthe sapped hale ot the '@ face of the pumo shaft 4= ond
arrech a lifting line to the eye bolt, Ploce wood 3lock wpeor™ at "he ouler aiameter
of the impeller -0, Orill out the lock pin (3=#), remove 'he cap screw 33, .M.
Theoad), remove ™he (mpaller nut -2, L.H. Threod), then lift ang drow he PO
shaft 4=1) our of The impeiler (3=1) and pv™® cover (2-1) and remove 'he ~peller «ay
(4=2). Ploce the pume shaft 4= nerizontally on sitchle wpporh and remove e
lifting line ond sy® boit, Carefully lower ™e impeller Q=0) cleor of "ha oump cover
2-1), and ploce 'he mpeller (1-1) safely on g work pench .,

8, %ier 'o diamatral running clearonces, shown A ve Date Poge (following ™e Title
Poge) and exomine the come weor 1iNg (1) and *he combination nydrottetic seoring=
cover weor ring (2+7) for evidence of somage o increcse in cleorances, 'f examinalion
reveols avality, heavy marks of oppraximately 10% increcse «n ™he referencec clear=
onces »f the prece, replocemant 3 ndicated, To remove here piece fint 2rill our
the et crew (1] and 2-8), then ae ouiler tools in the oo arovided ‘0 free ong re=
move 'he pieces,

CAUTION: WHEN REMOVING THE CASE WEAR NG SET SCRFWS (1-D), oCx
~FF THE CASE NOZILE CPENINGS 10 PREVENT ENTRY OF ORILL CHIPS INTO
SYSTEM PIPING .

Note: iemovel of e combination Nyorasianic Dearing=cover wedr 'ing i scraws (2=
doss not atfect ™he cme nozzle cpenings, 3 'he puTe cover (2-1) has deen @ o~ ed
from he pump ce (1=1) to o clean area.

~

PAGE 8-2
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270G ALENI @ semenART CN

6.2 INSPECTION AND CLEANING:

1. |moect cover-to=came Faweel 2.2, syerosrgtic dearing craToer goer 22100,
ool flange joseet 211, UC up (S=5=4) ana seat gouee! €.5.13 for out & round=
news and loss of resilioncy, Discore ond orovide replgcement 0™ for any of "hese
sarn wnowing ou'=of wounanes o lon of ‘miliency,

2. Determine *=at ™e¢ ov™0 shaft 4=D) iy free of 2ir 9na 3um. Meunt *he 3umD
shaf (41} in 3 lame ond we O cigl inmicaror 0 Cnece Ne waft for . mnen.
Torel neica’a reo@ing 3t 0¥ s0int roula nor exceed 01

1. Discard, anz srovice eolacement oart ‘o7, 3Ny T sarty ~3! =eeting '~e e
~giral running tlecronce wecificariom liee sa's Pege.‘clinaing me Title Pogel.

4, Naw, rime 3n0 IfY gl sue 2ne «gcnanical seal =etel 23 3 sirecies 0 "he
Zleoring, Pac- T3ing 3 Srorirg Soecifications, 1713752

1= e

5. Chece 3ll sorty ‘or eer o zgmage. Diwcers, and orovice reslacement 30 ior,
sll sorn ~orn o semaged wificiently o affecr oume Jperarior.

&. Inipec® e ~ecronical weal foce 5.5-14 ang $=519 2 ‘olloaw:

A. Srotionary Foce 5-5=14); If circular line are «isisie 2n ‘~e loooed .rioce,
retum the foce ‘o 'ne factory for relooping. If ecges on "¢ 1.5, » 0.0, 3e 0
ged 1/32" o lens, chamier ‘he ecges 'O remove *he A, i+ e sages 31 cHUBET
or micked more Tan 132", or froctwed all *ne =@y 'Praugr, resiace ‘ne Jrat onary
iace (3=5=14

3. 2atering Face 1,521 If me lcooed iwrisce 1 ~q3t 1ees- 3 ING I-neNISION
are 1:32° or lem, ‘etum e foce 1o 'me ‘ocrory for relopoing. |t senerrations 9Te
wore than | 327, o frectured ali tne way hrowgn, reioce g rataring face 5-5-19).

epeat 'he tlecning Focedum of Step & ‘o all merel 30rs 0 38 remiemoles
Use clean, filteres comorened air 1o slow ! 21l sarts ang anifices,

NOTE: If he 2umo 20 <M s ne ytored ‘or iome Tme seiore ‘ecuemaly, arotective

wrg 'he J0rf 33 direcred (A ma Cleoning, Pocxaging 3Ind Troring oecification,

1T-3722.
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E«uu NO %020 Bl-’ Byron Jacksan Pump Divison ﬁ

6.3 REASSErABLY

6.3.] lemsamcie Shaf! Seal Sub-Anarolin:

1. Sort su! on g work Lench all parn o e mecnonical wal . Do rmine gt oll

weal porn are tleon 30 A working condition.

2. lgentity ana ploce (A eoarate otective 10Ces e 140l langeetne s sme wme gl
.1

S
- 2-11), ne ‘ou wal flgmzesrs=toner 3D 7M LTIE gee @ L lete™
: Igentify 3nG otect e « 100 *he rotating face 5=5=13\.

pehellh,

1. laentify *~e eal §.5-17 ang worionary ‘3e
Ploce *e 1wl ‘lange (3=1' on e wore 2ench with in inner ‘ace oearc. Ligntly
luoricate "~e 1ea! jase! (§=5=17), ‘rarall ‘> 100t Gonn@! §.5+10) on *ce \ETiOnOTY
toce (S=5=14 cng irerail e stationary foce (Se5=14) in the seal ‘lange Se1), veing
cortain =gt ‘e itationary tgco ‘s "eale Nrmiy oy fir of '=e 10a? FONaO' Mafeld) witr
e seal ‘lange (3=1), leentiry ~ere COPOORENN 38 $'OTIONGTY S.o=Ase~3ly , 00
protectiva =rop T e 1o ~amembly .

lange (5«11, rea! g et

solder ($=5=17), coil wring 5.5-18), el crive .5+ anc
Ploce the wring noldw §oSei), lorge 1.2, .3~9'S.
blocks o =~ 3 olding fatwe. |mmall e coil soring {§e§=168) in "~ sor ~3 “olce’
§.5=17\ cna “wst 'ne ool arive ($=5=D, oge |.D. woward, on e il 16775 §a3e=l8)

| grive (5=5-D), line » "he wive ey “oley n "€ eal e
-17), ong mrall 'me arive 1A ($«5D
A e o0ng "olcer

=
s

4, ldemtif; "me g
the two 3T @ ced $-5<0.

Prexs down 30 "he 1e9
§u5<2) «it= e iloh
irrougn 'me dore of the gl drive
(§=5=17 . Izentify *hese suamcied omponents 1 Soring

~tgo e o -auemtly.

e woring “older 15<5

(§-5= to engoge 'me iloh
wolcer Swo-Ane=3ly ¢

protecti. @
¢ 3 doreLt % 2

of the 1hait 1eal components, orovia
PO ST L L M e

§ Peraing imreliation
onary twb=cuemoly, ‘he Wring ~olcer

carton ‘or \toring the sah
componenti sentified and wrapoed n Sten 1.

8.3.2 Tecie~sie Pumsing Jnit:
ing (1=0) and or compinalion ~yGraaranic searing—C v el

1. lmtell 3 new c:e —eor '
~a oeen removed,

wear 1ing (227 [ either of heva nece
1) an ~ood 3l0Ck WEOAT at wificient ~@ig=* 0 o™t
-1). Ligntly lwoncare =@ ~yormigtic Je9nng
n iy groove A IRe D Cover

). Place e JumO Cover 2
accens o> mtailanion of ne moeller I

cnomoer jmeet 2=10), ond rarall he gosxer 2-100.

2-N.
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1) .m g =onner 'he! will

ler (=) Beneath the OuU™D cover 2
3 tne moeller foarenens

Y e
vired for grrocn=en!

1. Swoor'
‘ng clearance (#Q

no! migriete o L
olt 3ne line 3' "Me ‘0 igce 2f = oumo 1naft deh, life
n ‘=g sowre of "me UMD CIver 211, ploce e moal-
imgn lawer 'me DD naft ‘del) rwough TmE
‘9 engoge e c®v 4= .

4, Arac~ 3 lifting &ye 3
ond senfer TR 2.9 et de N
@ soy 4=0) A "€ moeller D=1,

oump cover iail 370 iAtD TRE mpeiler 3=N

§, Ligetly wenz3te *te ~peller ~ot (3=0) 3rw COD scre= Fie7 . Imrall *e woe!
gt Ay, Tood, L., Toread W cree Je3, ¥ M THe ws ach sin 1J=dr, ™en
e Sectional Droeng, '£.525. Rtemo~e

Ted) 3 rIwn A

Jlur ewia me 3¢y 3R
g 3ump raft (4T,

me line TNQ eve soir ‘ro™

4, 2efer "3 ey " s.2.1, Tren &, Plece e naft 1eal - s=Donenn corvenien”

10 *~e 2u"e @ie~zly Fe0.

s\, engag'™m "

der 3t e reel crive
€50 3y attemo-

*  pgtall cee r0ring “0l3e jLs=ciiemaly 30 "8 3.79
give sayt (Seied) a.r= "m0 raft 1y end et
o lzer. Crece ‘or engogement of

-t~ rng el
ting "o ratale ‘me WrNg ~alger 1b-cuemsly.

ng e Aner 3.
mg crive cen

(mtall =g YL o (S5

hg UC @ (5-5=h on 3il .1 yrfoce,
Lo (550 zoes

8. Ligr'ly'waricale
§.5-17), deing certain that *e

an ‘ne lip of me 0ning ~older
not sl .0 ogaim! me BuTD inaft 4D,

me UCup (5=5~4) '3 engoge 'he rolahing

§. (mrgll 're roret' g igce (=315 over
igce gt =it rmeslon A The wpring ~olcer §-5=17N,
19, Lig~tly lworicate 'he jecl lange gmaet -1 and 200 .Crews 2-1D. Position
matall e sesl tonionory wb=auembly

e gamee' R<11 3n e 100! flange €1,

gntte SLMO T3v e 2el), tmen ratail 3nd righten the 1eal ‘lange=ro=cover 130 irew
M1

@D,

11, Imrail e zouoling <@y 4-11) and ™e oumo half cawoling 6=, lustail ane
cavpling locx vt 4-0), line o one external '3® 3t ™e locx

tignten Te 2T ~oif
- orresponging lecx vt slet, and >ena e ‘ad ‘ato the slot of

wgsher 83 =ith TTe

e loce aut 8=D.

oiny «n ~wo 3f the motor <30 Jcrew 'GC. A e ‘00 Jigte 2+0, anc
Comolare me reasem™ol; 3 "TE JLTOING wnit
Jeturm 'me Ju™D 'O IGNCDY Con®

12, Arac* eye
artac~ fing dings "0 Me eye® 20N,
n zirectea n Porograon 4.1, Sleo 12 *mrougn 0.

sition oy 3irectes n Parograon 4.2,

S\

[Y=a




SECTION SEVEN = PARE PARTS
7.1 RECOMMENDED PARE PAPTS: It recommended That customer wock for o
thene pures he wpare party listed below. The party ore shown in Sectional Drawing
1E=3525 o Materials of Comiruction Drawing |T-3855,
Pt Quontity ! 3
Ne. P Pume oRx
=7 Cone ‘Near Ving — e 3
1-3 Hex. Soc. Hd, fet Saew, Wew Ring 3 g,
e Ganket, Cover =0l ame 1 e
-7 Hydrostatic bearing and oo Ring 1 .
2-8 Hex. Soc. Hd, Set Soww, Wedr Ring 3

10 Caskat, Hydraatotic Learing Chomoer !
2-11 Gaskat, Seal v onge—to-Cover 1
33 Hex. Soc. Hd, Cap Screw, |moeller Nt 1 §
34 Lock Pin, Impeller Nyt Cap Screw !
5-5-4 UL 1 -
5-5-13 Seat Gaskat |
$-5=-14 $ratlorary Foce 1 ¢
$.5-15 Rototing Foce 1
aoa Lock Nut, Pure wall Cowliing 1

1 ¢

&3 Lock Washer, Pump Half Cowling Lock Nwt ‘
7.2 ORDERING PARE PARTS:
1. ftandard Portu When ardering itandard replocement porm, be certain o rate:
(@) Parn for SYRON JACKSCN P oo of Type, wrvice ond erial rumber hown on
oy | ate .

) Caorrect part umoen and nomenc lansre, i thout abbreviations, & haown n The
Sectional Drawing, 1E-2525, o Materials of Commuction Drawing, 173858,

[Continued on Poge 7-2 g -
] i
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PORG wARNLR CORPORATION

2, Pamn for pumgs on which cperating conditions have been changed: |f cperating
condition hove been changed unce pure wos purchased, asd full particuian of new
aperating conditions. This is mpecially impartant in selection of new impellen,

NOTE: Should o change in aperuting conditions be corsidered, comul! neares?
FYRON JACKSON repe esantotive o foctory 'o determine whather swch a ¢ ange s
temible.

1. Ovenized o Undenited Porm: If ovenized or undeniied oo™y oF« req i vd edd:

o} Dimersiors fwith sketch of part, if possible).
& "IYRCN JACKSON 10 FINISH®, or “LEAVE ROUGH = CUSTOMER TO
FINISH®.

NOTE: Customer finishes porn ot customer's cen risk,

4, Fleld Alterctions FYRON JACKSCN occeh ™o sspore ibility for incarret
replocamwent of origina: parts which hove been oltersd in the Meld
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CECTION EIGHT

AEFEAENCE MATERIALS

(See List in Paragrash | D
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SPELIVIL
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AASER O PORATION
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roR CLEASLVG, PAINT I

AXD PAC ALLIL OF A-XILLARY e & JRAL
S CLLAR STSTEM sovice

painting
rrVICE

waterial

frer testing the 9 sy Shai e
dire

detergent washey and steas

rinsed 1O rTemavYeE AL .'QII' el an ther foreig®

mataria

PALNTIS

r—

ALl extarna. aon Al i . surfaces 2
of zinc
and one cAAt of

thicaness sha. .

chromates DT s 4 SLALINS CTY

fyronm AC 40N tRhaARE .,

Se & BINLESSE of J 3l

Precavtions ust 3¢
deposited o8 LaLernaL e sutliaces

tasen t0 ensure that 7o sriser or paint is

é

Avstenitic stailn.ens stee. WhA.. pot 28 peintec

PACKAG 1N FOR 1 1ot S

P R

ALl Amsternal surfaces shai. de coated with 4 se.wtlion of s/1 perc
s0d L - pitrite 28

disodium phuspnati

’.Y‘.\’
srior 10

~snosccium pRhosd ale MRS /W percent

c.osure of openinas

p—

All accessibie exposed zachipec surfaces
with

sha . pe coated

St (B
e »

\alvoiisa Tecty. |

L.

4.) ALl epenings sha.i. pe ciosed wiin tignt (geing covers whil® are
firmay pacured ‘B J.Ace and covered wilh 20.7¢
dirt or melsture cas eptar the pu=y during
Conpecting, MWir.e walding o
subiect o damage. sha..

sechanlical abuse

ny.ene 80 DAL BN
craneit or storage
preparaticns, 88d oLaer areas
pe suitadble procected sgalast

L s ety W ael
o ¢ e e e

W EmAsy e b

Seall Ltems say = shisped .0 ses.ed jo.7etnylena of
plastic CORLALBATY Den containers are
aads Lo emeure LAt

[ S
Jaed Jrovisions sha.. B
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e ey shall e suitab.e crated o prevest sechanica. damage
e the epenings durisng tranait amd stovage
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PUBCHALE P LCIFICATION t=4b e 2
. s CURE SPRAY AXD RHR PUMPS
1. S&oP:
1.1. This spec.fication defines the enginecring ceauir. menty far Tore NOTAY
mu THR Fusps .
1.2. The work done bv the Seller in accordance with this epecificagion sna

{nclude ail necessary desiyn, deve . .opment, analvsis, drawings, fanricat. .ot
shop teating, {nspection, and preparaction for shipmsent.

1.3, The Seller shall accept full responsibility for hia warx anc for com-
pliance wicth this specificaction. Review or aporoval of drawings, data o7 sreri-
fications bv the Buyer vith regard to general design and controiling cimens “ne
does not constitute scceptance of any dasigns, saterials or squipmen: wn T Wi

> not fulfill the functional or performance requirements established oV the Jultrase

contract.

PLICABLE DUCUMENTS

'
>

Ceneral
e

|

|

2.1.1. "hen 8 purchase part drawing and data sheel are used {n coniunclion Wil
\ ehls specification, thev forz a part af this specification and shal. bde 2he rone-
trolling documents.

t 1.2. Lodes

Sidal The following codes and stancdards of the ilssue in effect on the date

“rhabe

of sward of contract form a part of this specification to the extent spec.fiecd
herein.

2.3 Sectt 111 of the ASM: 3oiler and Pressure Vesase. Loce T s.ass

Sarhahans

1

vessels snall de usec & a guide in calculating ehe thichness of oressyrneres
taining parts and in sizing the cover solting. Code scawps Aare not recuL’e

. s USA Standard (oce ‘or Pressure ?iping, Tower Peing LSAS z2.l.a.

temereds Pumos shai. e tested in accordance wiih Ihe Scandards 2f he dversu...
Iascituce.

femimen. SateTiais selectea for Dumo components sha.. “e 0 accorgance 1IN
rne \marican Socilecty far Testing and ‘lacerials AST™) a8 spec:ifled tere.T.

ASVE lode for Nuc.esr Jgeos NG /aLves as spec.fled Nere.n.

esmemadn




cEnEnAL & ELECTNIC
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R L scwe® Ll L
219727 i
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. DESCRIPTION
).l Ganeral
3s1sde The pusps Aare located near the hottos® of the PEAStUELL euppression it
from which they dravw thelr suction. ™e puTPOSY af the cut* sptay oumos 18
to ptwcnc JVOrhoct\nl of the core during an acc.dent wnen the smerLEencY :ore
cooling gyscem i3 10 cperation.
3.1.2. The RHP (Res ldusl Heat femoval) pumoe vill he usecd for three jLtémrent
sodas of gperation. ™e Low Prussure Coolant injecction LPC!) mode '3 aned 0
restorTe and salntain resctor vataer level after 3 Loss of coolant scciuent, .
Containment Cooling mode {s used O cool the supnression son!| during an sccicen’
anc during not standdv. and the Shut down Cocling mode {s useu tP cnol the ceac:or
during shutdown.
By 8 Supp.ied 5% Selier
Jo2ede The equinzert to be furrisned in accordance with this epecificatisn LER
be 3 cﬂtrzfuga. ;uEe cosp lete with pechanics. geals with eve one G4rt geparatc’
anc seakrcon.aT R naat exchanger (when requit®d h vith dase slate, ana al- secess T’
‘accessorLen (such as tusing, piping. valves geotines, etc. ynicn tors® an
uult;; sart af the >u=p sealing., venting, draining, and/or  ebricacing svete=.
p D 0 B8 Al specia. tools required for the erection, dismactling, or cer . acement
of smv part of the pua? asseably.
y Wy 8 Suggk‘.nd pv t' ers
3.).0. A suitap.e ainiauef lov svpass Line on discharcze alping.
3.3.2. Moter
p P B tastal.acion Lacoet
3.3.0, pxcerma. piping, Va.res, anc ‘.nur-.ncnu::or,
. P PR “otot jiartar and “onLTo.Ls
y - Foundation, Ancmor 90.%93. anc -eve..nt “ratee
.. OJESIN .uu;‘.ll".s'.‘.
vy os Joerating songi:.ons
. ., aesl L0 Wnte
bensards ash <00 LAY JateT N ye Jc£aviced 3% sax.ng e~nlanc ‘TOW me T
A8 TRE.
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pyunCwa sl WP EC SICATION ‘o o0 - comv om smee’
— —
a.bebome The MaxiTum terper ICUEE { Line wal el R pmoaml - »
tn applicabr i data sheel: ¢ purchass 2 g.ave | M
o d wuraul le l(l‘~..rk'\\;"~l
oo Re'er L0 apolicab s pata Sheet 3 ANE TN L rery -
. raf sation
—— seural
e Reled iy purep \apeller, salute, wual rFanKS, raft, ant S shatl @ T Y i
eap An W00 4 ti:e o8 A8 :n-:.:a'.. e design yojective shail se L~ proviee
N whit sNLCT wili net r.QU.'l‘ .'WC"JIA from the = -ter or rewv te ¢ vernav.
at .atcrvals 3¢ Lass than & vears Jith the &7 pricn 3¢ =echar Y | TE
- ¢ .asiDR <hall de designed tor @8 ssaful Lite LA veATS, Aervaating
e r S e iy BESHE T inc ~aterial tatLgue. yechanical tea.s sha ye ~ade -
se winal¥ rap.d. -
. o
T Sed.t
. sedessh fechanicd.- al,alt sed.s snall be used. e3kage throuin ¢ ves the S€3LS

~gur 8Y AOrRa . sparat ing or maliunction condit.on shals S€ carefully controi.ec
sv the des L A0 3¢ the sea.. segvision shalill be wade T Arain awa separates” an

geal lednav’ , NG huding LeanAg® from serious fasiure af the s@8.. ™is drain
shais - ¢ snpectiole to draid piping Y Jie in. gochet <e€.c® -t % Lons
g oy 1 Sra.ndes
‘ 53 duke BOA casndpes sf tme puB? sha.. de ses.gne- =° permit arplete T4 =au®
i th tNE sugp 0 0@ nor=a. Jperating pusicion. L .ow 9¢int ipain shais. 2° -t
cn .an O* -onnec s ed to dra.sn s1ping v 7 (., BCoowl WEINE srnpe st 03
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car ~o

L L o e

o9 <

e, e i connect ‘uns
Ll A AL

P P Pump suct ion and discAsfus Accsiles shall n» prepar v e
accordance <ith applicAcie jata sneetl.

D | : Screwey .onoect .ons snail o zreparvd ¢ nicr™ ta
.. 8 mrell@ars

c——— —————
b.3:8: 1 {mpel lers snal. S¢ aeved Lo pums shafrs. alesy wliav i dise *Ds
all umpeliers anc shatts, &> Suc assesbD . .ey, Sha.. De JYNAFr T Lan
nefore incurporat.on \nto the pu™p 2ump rotors tha.s O esiPnel wit
spewd~ AL Least .9 percent Adove NOr=al rated speec.
- ) 4z .atenance

+ l “osnib i€, «a.ntenance i the Jnit shal. requirs W spe 1A

" are suscedt Die te
—erSers CF BaLO STTEDPLT -elas.

Au. DALy <iLix
T T s LTuUcCtura.

.t.lu. Design Preseure
shal. be speciiiec

war shall de caoanle of TUToval wllf

Jesi4n ;ressure and mAXLTUR operatiny te e al.l:
in the applicacle data sheet of surchaseU Peart urawii.

Fsloy ALALYS
“russurs ¢a. aing Lompulents, S WL 3
Ca sk Budas “3xC AL ] jlagionne for U TR IS
18C 1. kide IPBONENL,, Wy vsq, and aANCLIT NSily
a e equ.BENT A0S 2UBPCTLS sha e <¢%Lgnua FR N T | v -2
e.v? - AWPs-«9 4L e T8 el s A= ATe ST rumt < -
PLidn L ABL CErLieds WM 2fce9 £ v “uns .Jer -
Y- ae AT 0. WLTLLELY - . giress .2 “TE SuPTOris .na Lne AP
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$. 2.9, Ald equ ipment ehall De anchored F {astenved Jithout 1eliance uPs

e ‘ATU'AM:

nobo Materials 'of Preseurc c.ntaining rarts

n.l.l. Materialis acecrding tO e (wilowing ASTM speciiicAlions <ha.. € ue

A 199 KLF 70, A o8, A 334, A WS Gr. 11, A <30 P8, Aclb =i'H, A S, A S s

A 251, A 588, A 508,

0.1.2. Low avdrogen electroces shall De ysed 12F $niesded mul e <42 d.0ds

o.). Mateziais according t¢ the following AST™ Shecification shais 9« P ¢
uust ing whien is exposed O Jater: A Y -38, A 17e=8, A = s A o8 <F: "BF

o Fa ateridad according t° ti.e tollowing AST™ gpeciiicat.on ehall Se usec r
Liting whizi. 48 aot exposecl © water L 193-37, 88, §1s, Bik, ¥ 2%, .. et

b P r‘\“i’.l@fdl f.qu.r.ft.’\'.) (e A.s zateriais.

PR Hardiacing mater ials shall be one of tne follovwing

a. GCol=omoy &, § or &
p. Stu..ile i, ) or & ¢°F Havnes, seeslite NesdV i)
$.2sos warsensitic scainless sceels, Lif usac, shal. have A MaximuR hAardnec.

P

Rocawell Lo--

S.e.). snece cast marcensitic stainless staels are us«<c for opuration 4t remoer "
cgre 2@V 150°Y, gilicon contents of .50 percent aax.mur are cec seenaec o TUT

suce tNe srocapi.aty af Sriit.@ fegcture.

h,o.o | Tee "M sta.nless stew., .1 uses, se .5 ac.arcance <ath A3 - N

-.2e¢ 2.0, srecipitacien sarzenel &t 1085 =i

0.®sde D=z SDALLS and Mo eL.4rs SNas. =a =ade I -acer.a.s ° A5TY ivec ) 1

1

0 B.es3. he Jumd voluth, stulfing 308, snaft aNg =C6i.eT sn@i. d€ >efide.cBu 3 1

s¢ Tmanent (gentificacion. Solus ane Sut aver _~g~ SN3s. 2 asried Ferf :

“aceria.s jcanaards. e zanCI3l aARS . genctficacon 3¢t sateri4s.s N3 s@ L7 3C=:T C $

ance #\L0 ASME lgi.er and Sreafurs Hesse. “ade, -2%8. jeczion -o.. \gsencit .t. ¢ 1=

éTamn eb.

o, s Atersacse wagu?.3.%
8.5 “aLariass sghef 04 -1 L JpuC .i.wC N3 .. “ot dw JSwu sitnout L '® 20
LL4rTEOLE 1y LAe Jyuver. for = u.dt.’::;.m ;€ saternace aacer 3.3, cmg “euN L 4

L 15" e '.-Dﬂll?}‘. smat net some L éitn 0P L ACA0 .caes ing T At inay @ S

“ato \w iAes e ‘008 .5.0M0 Jt e
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? Fam 3w seal

7. FABRICATLION OF PRESSURE CQUNTAINING PARTS

7.1. welding. Piping and equipment pressure DArTS Assemd. e Orf erecled OV
welding snall oe in accordance with the applicad e coces, speci!iracions and
requirements specii{ied herein.

7ulel. yualificatiom. ALl welding tncluding fillet, swal, repalr, and attachomnc
velds shal. be performed in accordance with writlen welding prucedures. P ro-
cedure quallfication and welder performance qual ificat.on shall se .n accordance
vith ASME Section (X,

7.4.2. Qualification Records. uyualification records snall be in accordance Ji:
ASME Section lX,

7.0.). sutt Joints

7.l.3.1. Joint decign and welding procedures for longituainal and girth Sut:l
loints larger than 1 tnches in nominal pipe size shall bde for coaplete pensiracion
A rOoove velids.

! J.iedei. 3acking rings. Backiag rings which are left Lo place shall oot de used
on longitudinal welids. They may only be used on girth welds provided the sulte
.Mty for cyclic operstion is analyzed Dy Ihe methods of Paragrapn e o,
Lection LIl of the ASME Boiler and Pressure Vessel Coce uwsing 3 fatigue-stremgen
reduction factor of not less than l. Bacxiag rings wnich are left in place must
be continucus, and amy splices shall de dutt velded. uAcking rings wnich are
removed after welding shall have the root area insprcliec as required for the
spplicav le piping classification.

7...3.], <eld end prevaration.

7ol.3.3.1. The preparation of weld ends for mafcning ends ot pipe for corTeczion
of out=of-roundness snall not resultl in a vai. thicxness .ess tnen iNe soeciilec
plolmus LNicxknaess.

*.l.e. 3drancn Cononections. ITASCh COUNECIiONs sna.. e .0 acsorcance viin ne
requiremencs ot JSAS 3Jl...J, Dae for Power 7iping, exXcept LNAC dranch connecIilons
Jver « .Jchnes SuSC Je .nspected Yy Tradiograpnv.

feseds 30cEeE <9228

* il i. 3ocket velds asy de erployed fOr l0mioal 3ioe gi2e3 . .fChes ANG SEAL .CT.

A T L

L
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7.0.5.2. Secset velds shall have & 3ao of spproximatelv l/ih inch berween U@

pottom of the pockat and Ihe enc of the pilpe prior to veldiny. The minsus

engagenant within the sochet after velding shall be as foll s
Pipe Site “inimum rrvasesant

1/2 inch anc less lie ine

1/2 to l=i/2 inen 3/8 inech

l=1/2 tach orf Larger 172 tme?

A markine technigue shail de emp.oved tO verifv sinleus »m=

gacement after we.3ing.

7.1.9.3. Secket welds shall have 2 sinimum of two veld lavers for ncrinal >ine

wall thicsness Of 3/16 inch end larger.

T.1.0. Attacrmant velds. Noa=pressure parts which are velded to snd Secome
an lntexTal part of pump pressure parts shall conform 20 the requiremeris ©F

Paragranh $12.1.7 of the ASME Nuclear Pumg and valve Code

2.1, welding Procedures and Processes

b o»
e

7.1.7.1. Weldias procecures amc processes shall de utill

-

zed to produce we . 3s

of complete penatration anc complete fusion, and be cospletelv free of unaccest-
o le dafects. The finished surfaces o’ the veld (both root and crown) Shal. —eTi’
gmoots. .y Loto the adjacent compone=t surfaces. Weld lavers snall be Suiit up

aniformly around the circumference and scross the width o
Mmc atope shall bde scaggerec. Slock welding OF peenins 2

£

¢
14

e joint. We.d star-s
we lda (s not 24 .0wec

vitnout the concurrence of the Buver. *he aaxisum intcTepass tesperature o7 A..

austen.tic stainlesy stee. @l dissimi.ar setal we lds sha

& lovy tus fo0L.0wingE procisses citatn the Liaitat.ons of
“he use of other processes OF srocedures lé not 1ilowec ¢
of :he Suver.

a. as Tuneste ACc welaing TiAn

- “a8 “etal Arc calatine | MAW

a4 DeCa. arc ve.ding (QIAW] sCilizinc he snurs
ar f.COular moar af zransfer SNALL not “e used
aCaiNn.ues Alae. ve .38,

- Thie .w8C “EtaL 7 dglaing (SUA

i, CSueomermes AT se.dine SAW’

“n

Pressure=contininm and attachmert ve.ds, as socc

eh

4 -4 4

ne ISCOE.

{f.gd nerein, $Na..
{s specification.
Sout Lte sancarrTence

irsuitong

usten it ic
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7.1.7.)., Groove Butt Welds. Austenit 'c stainless steel groove butt welds sna..l

be made by one of the followine sethods within the limitar ona nt *nis spe~if.i-
catioo.
a. Double welded (welded from both sides) by anv acceptable cro-
cesses. Doudlc welded joints shall te inespecte: nn Lhe DACY
of the first side welded, prior &2 velding the <econd side,

. Sinsle wvelded (welded frnm one side) empioving the TAW pro=
cess with filler metal addec shall de umv Ar the roOf Pasc
Lompletion of the weld mav be pv other .cceptld l¢ ww . ding
processes. A protactive :as Dack purie mist Re held unr il
s sinimus of 3}/16 inch of veld thickness (s comnisted,

7.1.7.3.1., Socket wvelds. Austenitic stal«less steel socket welds srall e=alo~
the CTAW osrocess vith fll.er mactal addec for at least the root Laver. Seazezzive

gas back purging is mot recuired,

*.1.7.4, Carton Steel weids. Carbo~ steel groove weids shal. Se zace by °7#
the ‘ollowing aetnods within the limitacions of this sopeciiication.

a. Doucle veldad (weided ro™ »oth sides) v snv acceptan.e
processes. DJouble weldec joints s=a.! e inspecled om tTe
pack o the first side ve . ded, prior o wveldlinrs the seconc
s ide.

5. Sing.e wve..aud (we \dec ‘rom one side) en-lovinag the (LA= process

vith filler metal addeu for The root pass. Completion of . e
wald mav De by other acceptanle processes.
7.1.7.9, Cissimilar “etal weids. eeilded connections "utYdlen aualenil.C sldin=

PR

“he

vith the following requiresents.

% . GCroove selds. Dissimilar setal groove welcs snall e 17 accorcance

a. vhen the carhon/lov a.lov steel comoonent is Aver J.= tneh thick
it shai. %e "Suttareg” with Tvoe=Xy filler mata. and "eac
¢reated Lo accordance wiid ihe rea.i-ements of USAS 31L.1..
Code ior Power Piping. <owp.eti.on sf ire va.u '0Oint can inen e

accompLisned vith eitiher Tvpe=30R or «3N3 il er 3ecta.. e
omo .eted veld joint shall 30t e teac tTaatec.

5. e<her *he carton/low a.lov steel compone~t L8 /e lnCh Or .ess T
chickness ome of =he fol.owing &OD.VE 1 1 iass D@ ve.aec

gtilizing the SMAW 3rocess vith “ioe=3)3 flller 3@tal. p= g A
shal. *¢ ™uttyrec” vit: Tvoe= 09 fil.er Setal Jhnen ytl lzine
AR, XA, or SAW {or aaaqitiona. welairg 3¢ tne ‘oint. Tyoe-

WS ar =M filler metal 3av de usec ‘or comup.etion of the we.c.

-« zomc.ated we .1 joint shail %ot de neat tTeated.

less stee. and carbon/low allov stec. are consigercd to de Jissimi.ar @73l we. s,

J4 e Ak R vkabe A
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Y heledale (cont inued)

¢c. The sin laue thickness of tnhe "bul'.trcu" aren afrer el prunare”

tio0 shall be 3/16 ineh.

7.1.7.5.4. Socnet welds. nissimLlar satal socnet eian okl

vith the {ollowing rﬂuzrﬂl.nts;

he cubon/ko- ailov steei.

a. The socket gieoing shall

. ’.nuuuu wetal socxet we LJds shall eop oy tNE
with giller setal sdded for at leas”® tne root laver. Fl..®
smcal shall be ~vpe- 09 protective gas Lack purniny 19 ac

f.ﬂukt.d.

CTaw proce’

e In sccordance wis

1.2 and Yorming:. dencing and foraing srais
“.retc”_: !:"1'..'

e ‘m“n
USAS gil.4.00 Code for Pover Piping ad the woo.euntxu rec

herein.

y % P Austenitic stainiess steal plplng waY we not OF cols Sent

famabe

followick .ilxtauom 1

. Cold bent to &Y
1967 .pgvided the aax Lwus

.ccorxal.
5, Gold sent tO & aln s cadivs equali 10 pAY) acminai »i2€ 4L apeteth
ice !-ootuurc. cold wending Lo Less than -
potab .t piring whic”® -as B

ragardiess of setVy

w:\a‘. pive diamecers is €< le fof

aoreal oparatink t-vcutun dave y Lo sroviied sme mencioe
operation 1 fols lut ]

'..YQ.\C:'?‘\( .

. ainisus radivs equal ° § aomini. pire gimens Lons
of service remperature. {ot hencinx ena.s 2e fal.oveC

!?!l!ﬂ!ﬂl .

¢ Hot Sent Lo
n;ardlus
b -2 lucion nant
4. Jendiok of Au:m;t‘.: stainiess stut. -tg at . g oeratures

e Lo™ QO* T shds- e considered ssid cenaing.
+.3, deat ~rqatoent
: Aus cenitiC jeainiess STee.. Austenitas sc3iniens ecee. 212108 .omrone” -
'.f!l(k"ﬁ at ..‘J' Jac*.

sressure SACCS $0ndLe e $04L4C .07 ~eat
: AuscEnitic scainiess greel saterias snaie g degreased and 3£7:27%
aczotaance Jith AST A80 , Jescas .0k me sLeanink jeainiess . 1 % Suc‘aces.,

Igragraen T, arier ta “eAat ceaacent.
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PURCHALE P ECITICATION — 11 eOn® o0 snee®
S dsdvas rasting or reiog saterial ~"all be “eat treat: vacing L0
ture deutwewr 1900 anc 1n¢0°F and Lhen Su.d fOr e hour per A At LH L ERAS
not less than i,< hour tol.iowes sy rapid cocling tc deiw 3 2.0
required for cptimusr ratention of carbun in solution is 2007 weulnec
(n vacer. To assure rapid unifo cling, either agitat.n r <ater -
should de emplovec.)
oy . Terperature- ndicating crayons s~all nut De uAuvT N anstenit &t
steels. Macthing cravon sha.l 2@ cleanen "t oefnre Neat trearment
*. 3.2, Cardon ana LOw ALiCS Steel . aracn ané .°w «lloy steel piping 207P
and equipment pressure parts snd.. ne 1€1: treated if accordance will 7€ TERC
sents of the applicabie ASTM =aterials sae: ‘fiz Sas
7.3.1., welds. Heat treatzent of welids shail ¢~ Ln accorganie w.l. I7F T€S..
— ; B o 2
sents and recosmendat.ons i ANSI Bll.l.y, Dae Power Pizing.
7 . Descaling ancd C.eaning Atter Heat Treat=ent
* e.l. Austemitic Stainless Scteel Acste=izic stainless steel nuTer. <na
jesca.ed and cleaneg by one, Jr 3 comainazion, of tae fol.owing =etnouc:
a. Mactining
> Brushing wich austenitic sctain.ess Stew. srus~es 4Nl ve =
seen JSed on carscn Or 0w al.av stew.s.
.. Blast :lesnine with clean s$and or Frit f0C FreViOusiv uysec 0N
carSon of oW al.ov steels. Stee. gric she.. " Ye 1sec
4, Tick.ifng i vcIcTIdANCe WilS ASTY A SC, Zaracrtapr <9 "RY
e fosloving restiriotions. $) Picsa.ifi at reo= temverature
s-al. 3@ L.mited I3 a JaxizZus oL ten -, .nules . AT IUDmeT -
e 10%a. iuEcer 27 suDEBETI.CTS YTd.. 2.8 39 saN 5
J.ialifny AC te=Teracuras ireater 1an b © wNS se .=.t¢
2 W= sirutes ‘°r «d g.c=eT%.2% NG Ine oAl mIT et
¢ gubTErsions SNai. 2@ (L1TITeC 10 ... stainiess stee
=ater.a. sNa.. e JiCRe.eC 2n. «Tean ~¢ SOiutiCn "3l
cceates cond.iicn s@iizenCs, 8.2 ALe, 3T <@LG TeSALTS
sASL. ¢ Zizxeied 0L JNen The Je..Tent IAC samacnent “ave
se@n 40LuCisn -eAC LTeAtac jucses.eni IT ITe FUIE-3%.1 1

T N
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Larson and Low Allov Steels.

| T
descaled and clemad ny One, or a
sha. nul Pe used:

A waditaang or grindinz

slasting N0 seccordance with 0w
wwaNClii Standard SP= . wxcent
Jdan used, sandblasting siidle
nlast cleaning.

Ce Zicaling in JdCeuToaive witn Qne

Couwmcil Standarc aP-s.

‘... Majur Repairs

?.3.1l. Majur repairs, A Jeiined nerein, sha.d
wuver, T Buyer shal. recC

snall indicate the nature ot the defeact

sequent meat Creaiment, or other
tJ the 3uver P00 recues .

Y.3.2. 'ajor repadrs in base aaterials
{pes, Of Castinus AT« defined as (a) &
saterial to 2 Jeprth
extenc of the cavity 13 greater than W
crack in Jrought =A
of fundaswnta. materiais prob lems .

'.3.4., Ma,or repa.rs in wa L
Lhen Crater .racms 9Or 10) tive repalr ot

A .Jncamxnlal cateriain

1.n neat Treataent .fter

_aroon aiad Low da s
combination, o1 the foliowing st ods =

ancihat patterms neec ol
Se fol.owed Dy Vacuua

cive prior anoctificatlion ot a4\ Walur repalrs.

gresler than 20 parcant of the vall

teriai, and (¢) the repal

doeia Mieass €

N

‘aintin,
APP LY .
¢ AT

Let sLructures

Steel dCruciures rainting

regquiry thne concurrence ot the
ARCO IGH

removed, the locativn ut the defeci, W~

partinent data anu thev sualli de maAce AVAL . w .

such as plates, forginks, €xliTuded
repal which requlires excavati.c <
tiiicaness Oor woen ne
gQuarc incnes, (») the repair ar any
r of defects which are fpgicative

da arc defined as (a) the Tepair of anv crack other

gefects wnicn are indicative of eitner

aro0 lem 2r 4 ProcC«sd out of coatro..

{epalr by =t lding

shne "ALEl e
MLl 4B wC\...-.“.OM-
‘etermine Whelher

Telsae
B0 L8 an
y*Llitv L0

wu L.

- ~wer AR T

w

“verud uv INe ADPLILED .0 Le8 T suasduLe.
suaV Jitivceil tey- ine averal. fiaisn

dr. enall JUuCTICHN.

recall welJus SNalL. ¢ wWat
[t sne' . >a tTue sanufacturer's respons.s

v .. TWDALTI BOdis e wal (reacted &

e ace Flaasn. e surface finisn 31
r o GisEmMNL PrESsSuE Darcs shaL. e suitad.e (0T

treated A8 rugQuilec 3V ne

~at treatmsant snal. >e performd after TevairT

canulired ¥ JSas ddi.aev, -odw

[ 34l 34 nater.als ve.ds ., 2luinx,
e ‘.MD.C'.'..‘)'\ aa test.nyg e
jur‘ace dalsconcinuities MLICH are marc~

si8Ls 2@ TemOVEd Jr dlendea o e
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. INSPECTION, TEST, AND QUALITY CONTRO!

8.1. Pertormance Test.ny

8.1.1. The pumsp shall de testud in the Seller's anvs t~ Jemonairace Chat
fulfills the regquirements Ji 918 specilications. These tests Al L se ron=
ducted in accorcance 4:t% Hvdraulic lnscitucte Stancarcs \s lema~t $ 9

shall be tesced, including ‘all capacity, shut=crl, anc 12% percrnt of capac'te

8.2, Hvdrostatic Testing

' 8.2.l. The pump casing shall be hvdrostaticaliy .eak=testec in .- riince wil™
cection LIl C of ASME “ressure ‘essel Code.

8.2.1.1. thruugh 8.2.1.5. Deleted

§.2.2. Fellowing the agplicaticn of the Hvdrostatic tes’ dFCoNsary ¢ A =LA
aum o' L0 minutes), the pressure Ay be recuced to J@SiZN PLUSHUre 4C whilh ise
she pressure-retalning components shall Se¢ examinec for leaks. [hy pressurs=

retaining components atce unaccepzable L{{ any .2axs are pr.sent .

3.1, Lordestructlve fxaminac.on
s.3.2. Methods, techniques, and acceptance standar<s :0r non=destryclive exam.nac
ticn shall de in accorcance vizh the ASME \uclear Pu.=f anc Valve Code or AST™

Spec.iiications as described and limited below,

8.).3. Castiney

ar rejpaired In accrrdance with the requirements of Taragrazn Jleo.$ ¢ the ASME
Wnelear Pump anc Va.ve Code witd tne following excesfiofa. Access.die wnteTha.
sur‘aces for wP! or .21 are def.nec as those “nic~ ~an be repaired withour Jutiite
vinuows Tf 8 surtace i3 accessible at anv firme durfng 3anurCturing cvi.e¢ anc
i.., "ecome .naccessible, the AONEESSTUC TLFE eXA=LNALLAn AT e eurfule Na.. v
perf-r=ed pr:i . r 0 that s T ICe Secor.ng .Nacctess .t ¢

3.4 Lo ?‘JBO CAS LORS "-‘.‘- e 10"..{"\‘::1".-" exaz=inec anc tlie geleCls L0 AL e

3.°.0...5. QRadiograoni: examizacion shall Se :csns.mec 2 M@ area 1 R022.¢
sreparacicns ‘rom he anc 2 the sreparac.cn 3acC war d? 1 2.%tance - {
Least . LACTes, and any ".T’.‘. 2T .Jﬂ".:Jd‘.M- aresisul@=cIniaining <e.78.

i 3sasm Tygtevaid SARNEC.C FATILC.@ IT .iQuULC ~em@tTan? AC uvptance ITLlef .a
oha.. v as reaquirec 3v Parag agh $12.3.2(%) 2 ene 3 3T Ihe ASMF ‘¢ .ear 2umc

sy ALve _.ce

Bsloassnse A CmeggslTucli.ve tafl R DAL. OW® ~eTiormes AL IET 4NV 2TOCesS-
a880” (8Le. “eaL 1T at=ent

P 4. 0.0 suts .AwBECSiun Zef P8PAgrach il 3t uc.ear Mo an -4Lve o IRl
-1 er g 2P0.0C O n - Ared i Ve tYeminaC 2.
S
| w—— b
R AgPm - ’
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B.1.). Forgiugs. All pressure containing tOrgings sndil be nmmamines iU Lre
finished condition on dbs surfaces accesaible for repaitr By linuid penetTAnt

ssthods pev ASME, Nuclear pump & Valve Code Paragraph Jle.b.] or BY magnetl.

particle ssthods per AsWE  Paragrapn Jle.b..
8.).6. waids
———

8.).6.1. The foliowing #n8Ls oe LOU percent eyamined 3V rad oxraphyv per

ASME Sect.on 11 1.

a. GLirth end lon4itudind. pressure ~ngaining, Gil-penerration
groove weilds.

5., =a.ds attaching sranch connect ions = Lncme \n¢ laraier in pipe
siae.
8.).5.2. The ‘ol.owinu snall 9« exam.nec
gnetic partic.ie matnods Fer Paragrapn o
penecrant sethods per paragragh % 827,

3. Fillet Jelds, socket velds anc non-pressur=s sataining attacn~

sent wel.ds such as suppores, Lugs, anchers and guldus.

5., 1ne Dack of tha first sice velded of jouD .e-wa.ded joints A 114
ts welding the gecoud side.

c. he dack side of joints utiliziang Sacking rings which are sub~
sequently removed, after the ring has deen removed.

8.4, suyer ' s uprcun:uivc shal. have access to a.. -gsting during theiT per-
formance. A final inspection vill be made DY the 3uver's representative hetore
puap i3 shipped.
8.5, Quaiity ~Intro.
Pl —
at-

ricaced IO thas spc;‘.f::a:‘.cn regardiess O vhet er such iabrication L8

‘ §.5.1. The Selier shall Se responsid.ie ¢or the quality ¢t t0e equ.pment
f

wig own shop OF snat of 3 subvendor *.g Sel.er $0NA.. srovice 108 sracedures
apa recoras required regardiess sf wnere 1@ 4OTL -3 ~qr:ormed. he Se.lel
griginace acd aainta.n record system .n 4 cqntral [..% -7 aczsrdance wiin ASME

amg

J-assure esse. ~sde, Appendix "X, Paraqragh .-

G T e Se..ar sna.. Jotain ~ater.ia -gr2siisation, and -~@m.-3. ADC
3

;nvu:u a8t reports ot :Yll.u!'. souncar: =ater.d., JURD

aADG seria.s TumoerT.

-

$Ne. -

na.=*, anc spe..ers
Teas rqcaords ‘Nd.. L ..‘.l.'\t'.l..c 3y sars lamse, -1 %2 agmter, iTavwing umber .,

B.5.3:8 A regorts snaL. 2® Jr.Lien snevweng cae “RSULIS S edcn nOn—de@sil’ cTive
tast Parforaec. facn report sN&.. -qfarence an accestec oazinaton sroceauUre,
par: “ame, sarc teT.d. aumde T
8.%...2. Each =2 or Jetect ~@0aLir afla- sgqu.ire 10€ -ecards ca.L.ed Jut B8
3l6...0 3t 2@ AsME wc.ear Sump 48 4eVEe Due.

[ —

-~
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8.5.1.4. The Seller shall prepare and =aintaln 4 “wealils
or uquivalent for pressure soundary JAlelidl wnid provides
Llimited to the f{ollowing:

$.9.1.6.1. Heat truAat or puatl welid “edl Ireat (ng procedum:
IcLomplished,

BeSilobias Faori.aticn and reralr weid prm.ecures anag dacle
the part!cular operation cal.ed out.

$.%.1.0.3 Fadicgraphic inspection rer-ri nu=-2r and date

R.5.1.4.6 Magnetic
and dJdate aCiiTr.isneg

Mvdrosctat

S'.lt?‘)
atrv. Space o
Sypresenctac./e To JO

0:.5:1:%
the Sellier

Measuring |\
td be w1 CHh

particle or liguis penetrant i1nspecticC

LC report number andg

esality contrnl personnel shall (nit:a
nall be provided tcr the (eneral Ele
Llkewise.

AsLTLBents ANG Lhe accuracy tnereof
in the tolerance specified !07

nre»

~

-

Cale ALC =DiiMNex.

r

i Ty
"yt s not

< . .5"ed
-9 anes
feprt PuTTer

sha..

Sk J€3ure.
the 2easuresent ¢ dw

«,5.4.9 In addition, the Seller shall Prepare in quint.lies Jel.ned in ©
v,ur=nase Orier consolidated binders o. the 2ocuments lisled "¢ ilow for each
ite™ O0: equirmen: prior to shipesent. €ach Y:nder <i.. de sub~:t2e€ 20 hv
Suver. [t ~rall =¢ {ndex tabbed for each =a or sestici t™at t .'atains
easy reference e Sinder itselfl sha.. de & stancarc Nertd “r tUpe tor
8-./2 x li paper aad labe.ed on the frc= with Tie wgu.if™ent dvsrTipticn,
General Eleczric Purchase Order Number, Projec: “a~e and [tle™ 'lurx N.=cer
8.5.1.6.1. “Macer.al ceriifications.
8.%.1.8.2, cev2 . f1lcate of complilance
8.5.1.6.4 ‘WNCESCTUCTIVE teSt repurts,
$.3.0:.0.0, AUl TeDaLr charts.
8.5...6.5 Yeat :rsat cnarts.
3.5...6.8. =yJuroscatic :est repor:.
965587 Percormance “est repore.

201 i O ATING. AND PREPARATIUYN MR SMIMN™MES
s e LEC.NENL ~ifts <hdi. Jw ClesnEey JuT.AF .73, ABSeEZD .Y I PYOvViae an
LSOt leL 4niT ree AL =LipE, LuCTICANCS, and octher Ioreian later.a..
TOCAUL.ONS aNasl @ Z3MEn OV TN Sei.er JTlle periorming lesty I3 Srevent

WMEToguis.en T

ore.gn saterial.

el

“ale

v

Ut duat e

‘e
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9.2. After cowpletion of testing, the pusp shall e cleaned and psckagea ‘or snio-

sent in a sanner vhich vill prevent the introduction of fare(sn material into the
wmit, After clesning, inside surfcces shall be coated wit) & resdily vater-soiuc.e
corrosion iahibitor, such as & solution of 1/ pearcant sodiam aitrite, L/ & percent

scoosodium phosphate aend L/& percent disodius phosphate. A tight-fittiom meta.
cap shall pe fitted over all veld ends. The temporary seals used on the 00ZZ.es
shall not affect the velid preparacion of flange faces of the noxz.es.

9.). Esterior Surfaces (Not “a.hined)

9.).1. taterior cardon steel surfaces shall de cleaned of o!. and grease, afZe”
which mill scale, rust scale, rust, paint and other forvipn matter shall de
thoroughly resoved Lv such seans as sandblasting. After the surfaces are Dre-
pared for painting, they shall be painted with the Seller's standard metal drime-.

9.4, Exterior Surfaces (Machined)

9.4.1. All asccassidle exposed machined surfaces, except those of stain.ess stee.
saterial, shall be coated with an antirust cowpow.d reacdil” removabl.e HSv so.vent

vising.

9.5. All equipwment and parts shall be Yenged, boxed, crated or atharvise oro-
tectad against damage, loss, soisture, ard other contaminants during shipment
and while in storage. (NOTE: Equipment aay be in scorage up to LI months.

9.6. All boxes, crates, and shipments shall be idantified vith the equipesent
siece number.

9.7. Maintenancs tools shall be shipped 1o a separate container,

0. SUBMITTALS TO BLYEIR

WW.i., urawings

10.1.1. Outiine Dranineg. A draine
(ndicating over-al. disens:ons, location of supooris,
weignts, vel.d=-end prejparacions and all s0tor anc sumo

depicting ine outline of the umo assemo.v,
snipoing and operating
incerface dimens iOns

10.0.2. Assemolv Orswings. A sectiion arawing iepicsing Ne arrangesent °f Ine
functional perts, Par: .isc, and aaterial des lanacions.
10...3. Orawings to de Zartifiec. Jut.loe dravings ad viring dlagrams K Don

*0 Se correct Jith 10 ‘urther

comp Lecion of the design, shai. o sarsifiiec
cartification

chanses requirsd. Yo altaracions aav oe asde 22 he design after
vithout the aporoval of the Buver.
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10.2. Desigo [tems

10.2.1. Design Calculations

10.2.1.1. Seismic

10.2.1.2., Coda calculations for pressure containing parts.

10.2.2. Design Procedures

W.2.2.1. Subsittals shall de relaced to the filelas listed below. Thev shall
state io detail cthe steps Caken in making the stated design, the dif’erence
between this design and standard designs alrcadv in service, {f svy, and the
field-proven success the Seller has had wvith this or similar designs.

4. Vidbration, bearing span, and critical sveed determination.
& > Delete
© <. Deleted

d. Bearing load detarmination

10.). Procedures (For Approval)
8. Heat treating
5. Rapair welding
¢c. Radiogpraphic

d. Fabrication welding

e. Liquid penetrant v

f. Magnetic particle

g. PFackaging and merking

10.J.1. Cleaning, Preserving and Paintine

10..2. Rydrostatic Test

0.3.). Performance Test

W.l.e, [f walding s emvlioved for faorication ar redair, the Seiler snall
prepire Jelding procedures and submic them 0 e Suver ‘or sporoval.

W.,«. [nstruction “anuals

W.s,l. lastruction manuals shal. sresent =he ‘ollowirg Yasic zategories af
information [n & Jractical, comvlete, and cOmDrenensive sanner, srevared ‘or .se
9y Jperacinge anc/or maintenance jerscnnel:

4. Storace 3aintanence

9. instructions ‘or Luitial inscallacion




senenal @ recraic

AT0MC POQUES (ouw“-f DERPARTREN

PUBCmANL WEL P CaT O™

0.6, 1, (cpatinuad)

c. lmstructions for operati.ons, salntenance, and renair
é4. Reacommended inspection poinss and period far (nae:tion

e. Ordaricg tnstructiona for all replacesdle parts, yassats, etc.

10.4.2. The information shall be organized (o & logical ami nrderly sequance. A
“acru description of the quipmeunt, including sign.ficant technical raractar-
{stics, shall de included to femilliarize gperat ing and maintenance parsonne. with
the equipsent.

10.6.). Necessary drawings saad/or other tllustrations shall he included or copies
of sppropriace cartified dravings sav De pound into the manual!. Test, adiuactmest,
aad calibratiom {aformation, a8 mpropriate, shall be soecified and {dentified O
the spacific equipment. Safety and other varniag notices and (rstallation,
saintenancs amd operating cautions shall be emphasized.

10.%.4. A parte lisc shall te {ncluded showing part nowenclature, sanufscturer’s
part oumber and/or other informaction aecessarv for accurate tdencification

amd ordaring of replacemant parts. Common hardware items, or other parts to be
Local.y procured, shall be adequately idantified DV technical descripcions.

10.4.5. Imstgructions and parts list shall be clearly legidle and prepared on
gooé-ﬂmxty papar; carbon copies, tissue copies, or other flimgv material
are Dot acceptadie. wmultiple-page instructions shall be securaly bound.

10.6,6. 1f a standard manual is furnished covering more than the specific equid>=
sent purchased, the uvlic&;. sodel (or other {dentification), parts, ammd other
information for the spacific equipment purchased shal. be clearly {dentified.
0.4.7. laformacion shall be furnished on seals, including recommended freouecc™
of inspectioun, criteria for replacesent, frequency of pump shaft roctation, and
other criteria of importance in coanect ioa with seals used in standbv equipment.

10.5. Test orts

10.5.4., Hydrosctactic

10.%.2, Parformance |

0.0. -artificate 2f Zomviiance

10.6.4. The Seller snall furnisn certificacion 2f compliance wvith ail spplicap ie
electrical snd sechanical so@as tTuction codes, vith cooies of jertinent rest data.
*he jell.er shai. 3uopiv ne drswings, cailculacions, anc sacerial samoles TECULITES
for submittal to the gooropriacte code aa/or License Socies for ADOCTOVEL.
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MOTOR REMOVAL

FORCES & MOMENTS GIVEN ARL THDSE
ALLOWASRE WM ACTING ALOKRE ,

VARIOUS COSTIRATIONS ARL PUSSIBLE
BUT TIZ ALLOWARLE FORCES IN CACH
CASE WUST BE TREATED SEPARATELY.
WHER COMBINID IN THE SAME PLANES,
THE FOLLOWING ( “DITIONS WILL APPLY;

1% 41,0
fx M

5% - 1.
Fa ;'f "

WHERE: Fy, Fy, Fy, My, My, M; ARE

ACTUAL COINCIDENT * FURLES AND

MOMINTS,

* OPERATING, DEAD AND LIVE LOADS
UNDER SETSMIC CORDITIONS.

20944288 BUTT-WELD PREPARATION

A N — " FOR PUMP, VALVE & COMPONENT NOZZLE
= - ey " ENDS .

ELEVATIC
1G - 13 HOLES
USE 13 FOUNDATION B¢
STRADOLE €
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' RESPCNS\B!LiYY gHALL BE 0 FURMISH
CoMPLIES WITH THE MATOR DATA
. THE SELLER'S RESPONSICILITY
¢ MOTOR SHALL BE THE CORRECTNESS AND
HE MOTCR DATA.

SELLER SHALL NOTIFY BUYER WITHIN ONE /V/ WEEK
AFTER SELLCR'S RECEIPT CF THE MOTOR AS TO (-
ACCEPTABILITY gASED ON visuaL EXAMINATICON ONLY
FOR MEETING MOTOR SPEC!FlCATlﬂNS.

SELLER SHALL 2E RES

PUMP AND MOTCR IN A WORKH

TESTING THE pUMP AND MOTO . . INTEGRAL
UNIT, FCR MEETING WARRANTED SUCH
AS HERXD, FLOW AND gRAKE HCRSEPCOWER, AND FCR
SHIPPING THE pump aND MOTOR AS AN INTEGRAL UNIT.

PURCHASE CROER TOTA
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CERTIFICATE OF COMPLIANCE

Pump serial number csi. ¢ was designed, fabricat~d and

tested In accordance with the requiremencs of Genera' Tlectr!c
Company purchase order _ 21¢c a2 717

All welding procedures and welder. used In repair or fabricaticn
of this pump were qualified In accordance with A.5.M.E. Section IX.

All Non=-destructive testing was performad by personnel qualifled in

sccordance with SNT-TC-1A or other applicable specifications as
required by the pruchase order.

AP A / /

Manager = Quailty Control Title

BYRON JACKSON DIVISION

Borg-Warner (Canada) Limited Vendur Name
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CCATIFICATE OF COMPLIANCE

i Pump serlal number 691-5.112 was designed, fabricated and

tested In accordance with the requirements of General Electric

Company purchase order Ine aA 218 .

All welding procedures and welders used In repalir or fabrication

of this pump were quallifled in sccordance with AS.M.E. Sectlon IX.

All Non-destructive testing was performed by personnel qualified in

sccordance with ENT-TC-14 or other appl lcable specifications as

required by the pruchase order.

/

W ﬁ/ﬂ

e

-

Manager - Ouallty Control

BYRON JACKSON DIVISION
Sorq-Yarner (Canacda) Limlited

Oczober '9th 1972

Signature

Title

Vendor Name

Date

A
e
T Y » »

R
s s

Xaal.

!

-
"
»

"4
2
1
b



Byron Jackson Division

BOP) WARNER CTANADA) LIMITID
PO BOR UG STATION W TORONTD L) ONTARK CAMADA

CERTIFY THAT THE EQUIPMENT DESCRIZED

LwJa (e | ACL0) ., 89108

THE REQUIREMENTS #iE

gVl i ——

AT ITOWTNG TETPTNATND ~1
OLLOWING PEFERENCED (24

Section III ASME for Class YC" Vassels,
USA Standard Code for Pressure Piping;
Power Piping USAS B,.J1.1.C;

Standards of the Hydraullc Insti

ASTM where speciflied; ASME

Nuclear Pump and Valves,

.

LILCO CORE SPRAY PUMP
-

LILCD CORE SPRAY PuMP

Y i

.

A, A, MacPhail
Manager, qua.lty Sent?
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Byron Jackson Oivislon
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THIS IS TO CERTIFY THAT THE EQUIFMENT DESCRIZED

BELOW COMPLIES WITH THE REQUIREMENTS WiERE

APPLICABLE TO THE POLLOWING REFERENCZD (21 A ge2

CODES -

Section III ASME for Class "C" Vessels,
USA Standard Code for Pressure Piping:;

Power Piping USAS B,21,1.0;

1l Rev 4

Standards of the Hydraullc Institute;
ASTM where specified; ASME Code for
Nuclear Pump and Valves,
| = LILCO CURE SPRAY PuMP - BJ Serial No. 631-Si1l!
| - LILCO CORE SPRAY PumP =~ BJ SERIAL NO. 691-S1112 = ———
// /'/. "/
(OALLLE oy o
A, A, MacPhall
Manager, swa-ity iy Goshghe B
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0630-001~038
‘h Calcuiagion/Proplem N, ymwy—pywar3ewEEn (E0TI war el
THe EHE and (S DulRa ..

'S . ™ 13 fFs~ar10n
1, Clent LILCO e @ NSSS Equipment Qualification
Job Na 0630-001-671

Design input/References:

Refer to Table of Contents on page

-~

»
e
L]

L

Assumptions

»
0o
"

Refer to Table of Contents on page 2

Refer to Table of Contents oOn page 2 of (27

Aemarcs

NO.| ~ REVISION

radiation tolerance of the materials of construction of Byron
(Borg-Warner) RHR and Core Spray Pumps.

The purpose of this calculation is to determine the temperature and

Jackson

-~

S |
0 ; Original 3/5 !
1 ' Added Page 6 155 L
| | |
| |
' l
{
|
S8 2008 ¥R . ot 6

Sheet
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2.0

3.0

5.0

7.0

PURPOSE

1. To determine the radiation tolerance of this device by
examination of the materials of construction.

2. To determine the temperature tolerance of this device by
examination of the materials of construction.

SCOPE

This calculation applies to the Byron Jackson Residual Eeat Removal
and Core Spray pumps exposed to environmental conditions at SNPS-1.

REFPERENCES

i. Technical Manual, RER Pump, Byron Jackson Pump Division, Manual
No. 8020, 1B-3525, Section 1.2, Materials of Construction

1T-3855.

2. Technical Manual, CS Pump, Byron Jackson Pump Division, Manual
No. 8020, 1E-3525, Section 1.2, Materials of Construction
1T-3855.

3. ROC, K. Trotta (EDS) to Shirly Migdon (AST™), 6/21/82.

4. HanJbook of Plastics and Elastomers, Charles A. Harper,
McGraw-Hill Book Co., Copyright 1978.

5. Radiation Effects on Organic Materials in Nuclear Plants, EPRI
NP-2129, November, 1981.

METHOD OF ANALYSIS

The temperature and radiation tolerance of all materials contained
within this device wvas determined by a document search of published

saterials and other EDS calculations. The sensitivity of the "weak
1ink® component is then assumed to be the temperature tolerance or

radiation tolerance of the entire device.

BASIC DATA AND ASSUMPTIONS

5.1 Only non-metallic materials have been evaluated since they will
be the most sensitive to potential heat or radiation damage.

SUMMARY RESULTS
The limiting material in this device, with respect to temperature

and radiation, is Ethylene Propylene, with a radiation tolerance of
1 x 107 rads and a maximum operating temperature of 3C0°F.

BODY OF CALCULAT ION

LILCO - NSSS EQUIPMENT UALIFICATION

JO8 MO P -wh

N
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a )

- '/
salculation No. 0630-001-038 prepared by: mua%
Revision No. 0 Checked by Date:

TABLE 1
| |
] COMPONENT MATERIALS EVALUATION WORKSHEET |
| |
| |
| Manufacturer: Byron Jackson Serial No. 691-5-1111 - 1116 |
| |
| | | | TEMPERATURE 1 RADIATION |
| Component | Material |Reference| Maximum Operating |Reference ! Acceptable Dose |Reference |
| | | | | i i |
|Gasket-Cover to Case |AS™ D-2000 11 23, 3 1% 300°F | B Il x 107 rads | 5 |
| |ICL. 2BAB10O | | | | | |
| |C12F17 | | | | | |
| | (Ethylene Propylene)| | | | | |
| | | | | | | |
|Gasket-Bydro-static |AST™M D-2000 R, 3 ¥ 1 300°F | 4 11 x 107 rads I 5 |
|Chamber |CL. 2BAB10 | | | | | |
| |C12FP17 | | | | I |
| | (Ethylene Propylene)| | | | | |
| | | | | | | |
|Gasket-seal Flange to  |AS™ D-2000 1, 2, 3 | 300°F |4 11 x 107 rads | S |
|Cover |ICL. 2BAB10 | | | | | |
| |IC12F17 | | | | | |
| | (Ethylene Propylene)| | | | | |
| | | | | | | |
|u~cup |AST™M D-2000 1, 2, 3 | 300°F |4 11 x 107 rads | 5 |
| |CL. 2BAB10 | | | | | |
| IC12F17 | | | | | |
| | (Ethylene Propylene)l | | | | |
| | | | | | | |
|Seat Gasket |AST™M D-2000 i &% 3 1} 300°F | B 11 x 107 rads | S |
| |CL. 2BA810 | | | | | |
| IC12F17 | | | | | |
| | (Ethylene Propylene) | | | | | |
| | | | | | | |
|Cyclone Separator |ASTM D-2000 1, 2, 3 | 300°F |4 11 x 107 rads | 5 |
|Assembly Gasket |ICL. 2BA810 | | | | | |
| |C12F17 | | | | | |

| | | | |

| L. | | |

| (Ethylene Propylene) |
| |

Sheet 4 of ©
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RECORC OF CONVERSATION e . Snadvaed

Zebrakx
K. Trotta

@ T edepbone G Menting G Other

0. _Shirly Migdon FROM: _Ken Trotta K7 DATE _6/21/82
mnm. AST™ - Rubber standards > PEONE NO: 215-299-5422
SUBJECT: Code Explanation

&un:nrycha-nusuw:z

Shirly explained the significance of the following AS™
material code: -

D-2000CL.2 BAB10C12F17.

D=2000 refers to the rubber standards group; BA refers toO
standard Ethylene propylene; Cl2 refers to 0, resistance;
P17 refers to low temperature brittelness; 810 refers to

the tensile strength (in PSI).

KT/3h



eds 4 nuciear

EDS Nuciear InC

445 Broac Hokow Roac
Meivile New Yors 11747
(516) 454-0200

Mugust 17, 1982
0630-001-098

AS™

1916 Race Street

Philadelphia, PA 19103

ATTENTION: Ms. Shirley Migdon

SUBJECT: Verification of Record of Conversation

Gentlemen:

Thank you for the {nformation which you supplied to EDS with respect !
to AS™ standards. EDS Quality Assurance Procedures require that 1
you receive the enclosed record of our conversation of 6/21/82.

If this is an accurate account of our conversation, no action is
requested of you. Should there be any errors or misunderstandings
in this record of our conversation, please contact me at (51%)
454-0579.

Very truly yours,

Kenneth P. Trotta
Systems Engineering Division

/sa

Enclosure

page 6 of €
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ENVIRONMENTAL QUALIFICATION SUMMARY

(. l ' Environmental Qualificatiom Summary NO: 3006EM
17 Clent LILCC Projecs NSSE Egquipment ‘

JCB Ne: £30-00 b |

Cesign (nput/Retersncaa. ‘

The references included wits
of Contents or. page «
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long Island Lighting Company Equipment Qualificat.on
‘ Shoreham Nuclear Power Station Summary No. 3006M
\ Unit No. 1 Revision No. 0

TABLE OF CONTENTS

SECTION TITLE PAGE NUMEBEFR

1.0 EQUIPMENT LIST -

2.0 EQUIPMENT SUMMARY EVALUATION 5
2.1 DESCRIPTION
2.2 CONCLUSIONS
2.3 LIMITATIONS
2.4 DISCUSSION

3.0 ENVIRONMENTAL QUALIFICATION WORKSHEETS 7

APPENDICES
APPENDIX TITLE
A Documentation:
( 1. Certificate of Compliance, Rockwell Internmational,

3/26/75, for MSIV MPL B21-F022 and F028
(LILCO/SR=-2 Document No. AB317-G039).

2. G.E. Product Quality Certification MSIV MPL
p21-F022 (LILCO/SR-2 Document No. AB317-G03%).

3. Purchase Part Drawing for Main Steam Isolation
valves, Drawing 731E615, Rev. 4 (LILCO/SR=2
Document No. 731E615).

4. G.E. Purchase Order 205-AB317, Rev. 0, Rev. 1€,
Rev. 17 (LILCO/SR-2 Document No. AB317).

5. G.E. Purchase Specification 21A%230, Rev. 2.
MSIV's (LILCO/SR-2 Document No. 21A9230).

6. Rockwell International Instruction Manual for
MSIV's, 4/4/80, 2793-65-5 (LILCO/SR=2 Document No.
2793-65-5) .

7. Rockwell Draving P-4195C4, Rev. G, Sheets 2 and 3,
List of Materials and Parts Drawing 2793-22-6,
2793-23-6 (LILCO/SR-2 Document No. 2793-22,
23-6). See Appendix A to Calculation No.
(- 0630-001~-043.
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long 1sland Lighting Company Equipment Qualification

Shoreham Nuclear Power Station Summary No. 3006M
Unit No. 1 Revision No. 0
APPENDICES
APPENDIX TITLE
A Documentation (cont.):

8. Drawing P-419504, Rev. L, Sheet 3 (Parts List)
(LILCO/SR=2 Document No. 2793=23).

B Analyses:

1. EDS Calculation No. 0630-001-043, Revision 0.
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Long Island Lighting Company
Shoreham Nuclear Power Station
Unit No. 1
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EQUIPMENT LIST

Equipment Qualification

Summary No. 3006M
Revision No. 0

| | |
Equipment I.D. | MPL No. | Description I Make /Model
(Mark No.) | | |
| | |
1B21*A0OVOBlA | B21-F022A | Main Steam Isolation | Rockwell Interna<
| | Valve | tional/1612
1B21*ACVO081B | p21-F022B | Main Steam Isolation | Rockwell Interna~
| | Valve | tional/l6l2
1B21*A0V081C | P21-F022C | Main Steam Isolation | Rockwell Interna<
| | valve | tional/1612
1B21*A0OVOB1D | B21-F022D | Main Steam Isolation | Rockwell Interna<
I | Valve | tional/1612
1B21*AOVOB2A | B21-F028A | Main Steam Isolation | Rockwell Interna<
| | Vvalve | tional/1612
1B21*A0OVOE2B | B21-F028B | Main Steam Isolation | Rockwell Interna<
| | valve | tional/1612
1B21*AQV082C | B21-F028C | Main Steam Isclation | Rockwell Interna~
| Valve | tional/l6l2
1B21*A0OV082D B21-F028D | Main Steam Isolaticr | Rockwell Interna<
| Valve | tional/l6l2
|
|

|
|
|
I
|
|
|
|
|
|
|
|
|
|
I
|
|
|
I
|
|
|
|
|
|
|
|

— —— —— —

Sheet 4 of 11

I
|
l
|
I
I
I
I
|
|
I



—

Long Island Lighting Company

Equipment Qualification

Ghoreham Nuclear Power Station Summary No. 3006M
Unit No. 1 Revision No. 0
2.0 EQUIPMENT SUMMARY EVALUATIONS

2.1

Description

The egquipment under evaluation are Rockwell Internaticnal Mairn
Steam isoclation Valves, Model 1612.

Conclusions

2.2.1 MSIV's Outside Containment

The MSIV's outside containment are fully qualified over
the 40-year plant life for the postulated accident
temperature, pressure, humidity, and radiation
conditions. Materials analysis (EDS Calculation Nc.
0630-001-043, Rev. 0) indicates that the non-metallic
components contained within these valves will not be
adversely affected by the postulated accident radiation
and temperature environments.

2.2.2 MSIV's Inside Containment

The MSIV's inside containment are fully qualified for
the first 2 years after plant startup for the postulated
accident temperature, pressure, humidity, and

radiation. Materials analysis (EDS Calculation No.
0630-001-043, Rev. 0) indicates that the non-metallic
components contained within these valves will not be
adversely affected by the postulated accident radiation
and temperature environments up to the first 2 years of
plant operation.

Limitations
Although no limitations exist for the outboard MSIV's, the

non-metallic components contained within the inboard valves
should be examined within 2 years of plant startup in order

that their radiation tolerance will not be exceeded (see
Section 2.4.2 below).
Discussion

2.4.1 MSIV's Outside Containment

Since the documented maximum temperature, pressure,
humidity, and radiation for these valves is greater than
or equal to the EQR specified environment for the same
respective parameters, it is expected that these vaives
will be capable of performing their safety function as
required when subjected to this environmental loading.

Sheet 5 of 11



Long Island Lighting Company Equipment Qualification
Shoreham Nuclear Power Station Summary No. 3006&M

Unit No. 1

.4.2

Revision No. 0

Although the outboard MSIV's are only reguired to
operate for 70 minutes subsequent to the accident, they
can withstand the 6-month radiation dose of 3.06 x 106
rads. Materials analysis (EDS Calculation No.
0630-001-043, Rev. 0) indicates that the limiting
material contained in this device is comprised of Viton
with a radiation tolerance of 1 x 107 rads. Hence,
these valves are fully qualified and are expected toO
perform their safety function whenever required during
the 40-year life of the plant.

MSIV'e Inside Containment

Since the documented maximum temperature, pressure, and
humidity for these valves located inside containment 1S
greater than or equal to the EQR specified environment
for the same respective parameters, it 1S expected that
these valves will be capable of performing their safety
function as required when subjected to the EQR specified
environments.

In addition, the inboard MSIV valves are required to
withstand a 40-year-plus accident integration radiatiorn
dose of 2.7 x 107. This accident dose 1S based on a
required operating time plus margin of 70 minutes. The
2-year normal radiation plus 70 minute accident
integrated radiation dose is 9.8 x 10 rads.

Materials analysis (EDS Calculation No. 0630-001-043,
Rev. 0) indicates that the limiting material contained
in this device is Viton, with a radiation tolerance of 1
x 107 rads. Therefore, these valves are expected to
perform their safety function as required.
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Equipment Qualification
Summary No. 3006€M
Revision No. 0

long Island Lighting Company
Shoreham Nuclear Power Station
{ Unit No. 1

SECTION 3.0

ENVIRONMENTAL QUALIFICATION WORKSHEETS
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Long Island Lighting Company
Shoreham Nuclear Power Station, Unit No. 1

Environmental Qualification Summary No. JO06M
Revision No. 0

MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION WORKSHEET

- Date: 6:2{5’2
- vate: & 24 EC

| ] | | |
| I | POSTULATED ENV IRONMENT | DOCUMENTED ENVIRONMENT |
| I | ! |
| I | | 1 R i
| BQUIPMENT DESCRIPTION | | ENVIRONMENTAL | | ENVIRONMENTAL | | | OUTSTANDING
| I PARAMETER | FSAR * |QUAL. REPORT **| VALUE | REFERENCE | ITEMS
| Il | N | I | &
|BQUIP. 1.D. (MARK NO. ) : | IMaximum | | | | |
| 821*AOVOBIA,RB,C,D | | Temperature | 340 | 340 | 340 | 1 | None
| || (degrees F) | - B T & |
| VENDOR I.D.: | | Max i mum | | b | T
| B21-F022A,8,C,D | |Pressure | 48 | 48 | 65 | 1 | None
| I (psig) | . | . | |
| BQUIPMENT TYPE: | IMaximm | | | | |
| Afr-Operated Valve | |IRelative | 100 | 100 | 100 | 1 | None

| | Humidity (s) | = B TR S I |
| SERVICE: | IContainment T 1 ] 1 |
| mSIV - Inside | Ispray | H,0 | H,0 | None | None | Sea Note 2.
| Contaimnment L B ey I I IR N |
| MANUFACTURER : | |140-Year Normal | | #x 10 | | |
| Rockwell | |IRadiation Dose | 1.8 x 107 | See Note 1. | | |
| |1 {Rads) I LI | | | None
|MODEL NC. 1 | |6-Month | | | 1 x 107 | 1 |See Sect. 2.4.
| 1612 | |Accident | 1 x 108 | 9 x 10° | | |
| | IRadiation Dose | | See Note 1. | | |
| LOCAT ION: | | {Rads) | | | | |
| RBP El. B2' 1 ' | | - i | i | o T S A
| I | | | | |
| ZONF. : | ISubmergence | N/A | N/A | N/A | N/A | N/A
| p-22 |1 | | | | |
(I - I L | | | | .
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Long Island Lighting Company Environmental Qualification Summary No. 3006mM
Shoreham Nuclear Power Station, Unit No. 1 Revision No. 0

ATTACHMENT TO MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION WORKSHEET

REFERENCES :
oot

1. G.E. Purchase Specification 21A9230, Rev. 2, Main Steam Isolation Valves.

1. The BQR 40-year normal and 70-minute (required operating time) accident radiation doses for these valves are 1.8 x

107 gnd 9 x 10°% rads, respectively. Furthermore, the expected 2-year normal radiation dose for these valves is 8
x 107 rads.

2. These valves, as part of the pressure boundary, have a design pressure of 1250 psia and are hydrostatically tested to
2380 psig (Documentation References 5 and 6, respectively). In addition, chese valves do not contain any electrical
components that have not already been qualified for impingement from containment spray. It is therefore considered

inconceivable that demineralized water spray will impair the ability of these valves from performing their safety
function.

Fs R values for maximum temperature, pressure, and humidity are from Table 3.11.1-1. Normal radiation dose is
derived from EQR Figure C-1 in conjunction with FSAR Table 3.11.2-1. Accident dose is derived from Table 3.11.2-1.

** EQOR values are from Table D-1; however, see Note 1 above.
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Long Island Lighting Company Environmental Qualification Summary No. 3006M
Shoreham Nuclear Power Station, Unit No. 1 Revision No. 0

MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION WORKSHEET

, . 62487
»g;é pate: &S A-E2

Prepared by:

Checked by: ,_/?;l,_;_

i I | | | |
| I | POSTULATEDL ENVIRONMENT | DOCUMENTED ENVIRONMENT | |
| A | - | . | |
| 1 | | | b | |
| BQUIPMENT DESCRIPTION | | ENVIRONMENTAL | | ENVIRONMENTAL | | | OUTSTANDING |
| || PARAMETER | FSAR * | QUAL. REPORT **| VALUE | REFERENCE | ITEMS |
| | | e | | | |
|BQUIP. 1.D. (MARK NO.):|[Maximum I T | | | |
| 1B21*AOVO82A,8,C,D | | Temperature | 300 | 215 | 340 | 1 | None |
| || (degrees F) | | | | | |
|VENDOR 1.D.: | IMaximum | e ———— T | |
| B21-FO28A,8,C,D | |Pressure | 1 | 1 | 65 | 1 | None |
| 11 (psig) | L R ki | | ' |
| BQUI PMENT TYPE: | |Max imum | T T I | |
| Air-Operated Valve | IRelative | 100 | 100 | 100 | 1 | None |
| | IHamidity (%) T S —— _J”,____m_‘_rl___“_ | |
| SERVICE: | IContainment | | | A |
| MSIV - Outside | |Ispray | N/A | N/A | N/A | N/A | N/A |
| Containment 1 || I T T I, U — TR | |
| MANUFACTURER : | |40-Year Normal | | | T | |
| Rockwell | | Radiat ion Dose | 4.9 x 10° | 4.9 x 10° | | | |
| | | tRads) | | | | | None |
|MODEL NO. : | l6-Month T T .. 1 x 107 | 1 |See Sect. 2.4. |
| 1612 | | Accident | 1 x 10° | 3.06 x 109 | | \ |
| | |IRadiat ion Dose | | | | | |
| LOCATION: | 1 (Rads) | | | | Y O G |
| Main Steam Tunnel I | | | | | |
| E1. 82° 11 | i | | | |
| ZONE : | | Subme rgence | N/A | N/A i N/A | N/A | N/A |
| T-08 i | | | | | |
| [ g= 1 | | | | | | |
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Long Island Lighting Company Environmental Qualification Summary No. 3006Mm
Shoreham Nuclear Power station, Unit No. 1 Revision No. 0

ATTACHMENT TO MECHANICAL EQUIPMENT ENV IRONMENTAL QUALIFICATION WORKSHEET

REFERENCES :

1. G.E. Purchase Specification 21A92130, Rav. 2, Main Steam Isolation Valves.

wees:

e FSAR Section 3C.3.2.2.1 excludes breaks for those portions of piping passing t hrough primary containment penetrations
and extending to the first restraint beyond the outermost outboard isolation valve (see FSAR Figures 3C.4-1, -2, -3,
and -4). The limiting temperature, pressure, and humidity profiles are derived from Table 3C.3-9. Radiation doses
are derived from Table 3.11.2-1.

** EQR values for maximum temperature, pressure, and radiation (normal and accident) are from Figures p-28, D-41, and
p-2, respectively.
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