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February 9, 1981, Addendum 3 to Revision 2 dated
February 18, 1982, Addendum 4 to Revision 2 dated
November 2, 1982, and Addendum 5 to Revision 2 dated
November 2, 1983. This addendum also incorporates E&DCR
Nos. F01,145, P01,591, P01,597, P01,598, P01,633, P01,638,
P01,659, P01,670, P01,842, P01,864, P01,895, P12,327
P12,356, P12,359, P12,484, and P12,518 and N&D No. PQA Z006
and lists "one time only" E&DCR No. P12,442 and N&D
Nos. FQC 3037, FQC 4121, FQC 4325, PQA G103, PQA Z002,
PQA Z050, PQA Z051, and PQA Z052 written against the
specification.
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1.58
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2.2
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Item Chan e to S ecification
Pacae:
Add:

1-12, after line 11.47 2. 13
2.14

All ASME III materials should be manufactured in accordance
with the ASME III Code Edition and Addenda required by this
specification (i.e., including the corresponding ASME II
Code. ) If the Seller cannot obtain materials certified by
its suppliers to the specified ASME Code use of materials to
later ASME III Code Editions/Addenda is authorized subject
to the following provisions. The Seller shall first verify
that materials for the later ASME III Code meet the
requirements of the specified ASME III Code and document
this verification on the CMTR or on a separate
certification. If any of the requirements of the later
ASME III Code do not meet the specified 'ASME III Code
requirements, then the Seller shall either;

2.17
2. 19

2.21
2.22
2.23
2.24

2.26

2.27
2.28
2.29

2.

Perform those operations, tests, or inspections
required to make the material meet the specified
ASME III Code requirements (including the
corresponding ASME II Code) and provide documented
results and certifications on a CMTR.

Reconcile the material requirements of the later
ASME III Code with the design requirements for the
items being furnished and determine that all
related requirements of the later ASME III code are
met (NA/NCA-1140). This reconciliation and related
requirements review shall include but is not
limited to the following:

a. Reconciling any revised material
properties/characteristics of the later
ASME II Code with applicable design
requirements of the component/material.

b. Verification that material complies with later
ASME III Code NX-2000 requirements.

c. Reconciling a change in allowable stress value
in the later ASME III code with the design
basis allowable stress value.

2.31
2. 32
2.33

2.34

2.35

2.36

2.37

2.38

2. 40

2.41
2.42

2. 43

2.44

2.46

The Seller's performance of this reconciliation and related
requirements review and assurance that the material used is
acceptable shall be documented as follows:

1. Seller shall identify on the CMTR the later
ASME III Code used against the ASME III Code

2.48
2.49
2.50

2.52
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Item Chan e to S ecification
Edition/Addenda certified to on the Code Data
Report.

2.53

2. Seller shall indicate on the CMTR or on a separate
certification that the review was performed and
that the material used was found acceptable. In
addition, where a design/stress report is not
required to be revised, the Seller's certification
shall also provide that the material used was
reconciled against the stress/design report and
that a revision of this report is not required.

2.54
2.55
2.57

2.58
3.1

3.3

3. Where a design/stress report previously submitted
to the Engineers must be revised because of the use
of later ASME III Code material, the revised report
shall be submitted to the Engineers.

3.4

3.5

Reason:

Pacae:
Add:

Reason:

To incorporate E&DCR No. P01,842

1-12, after line 11.58
- ASME SA-350, LF2, may be used as,
an alternate material for
ASME SA-105.
To incorporate E&DCR No. P12,359

3.7

3.10
3.11
3.12
3.13
3.14

Pacae:
Delete:
Reason:

1-12, line 12. 2
and packing gland-

To incorporate EEd3CR No. P01,864

3.17
3.18
3.19

Pacae:

Add:

Reason:

Pacae:
Delete:
Add:
Reason:

1-12, line 12.6, after the
words "stainless steel"

SA 654-630, which shall be
solution treated and age hardened
to 1, 100 F
To incorporate EEQ3CR No. P01,864

/

1-21, line 19.4
and equations-
and (optionally) equations-

To incorporate EScDCR No. P12,356

3.22
3.23
3.24
3.25
3.26
3.27

3.30
3.31
3.32
3.33
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Item Chan e to S ecification

Parcae:
Delete:
Add:

1-40
Lines 34.43 through 34.47

3.36
3.37
3.38

Spare or replacement parts shall meet all the technical
requirements of this specification; however, inspection and
documentation requirements for spare and replacement parts
shall be in accordance with Code Case N62-2.

3.41
3.42'.43

3.44

Reason: To incorporate E&DCR No. F01,145 3.46

Pacae:
Delete:
Add:

H drostatic Tests

1-47
Lines 40.26 through 40.41

3.49
3.50
3.51

3.54

All valves shall be hydrostatically tested by the'eller for
shell and disc structural integrity. The shell hydrostatic
test shall be in accordance with:

3.55
3.58

1. Subarticle NB-3500 and Article NB-6000 for ASME III
Code Class 1 valves.

4.2

2 . Subarti cle NC-3500 and Article NC- 6000 for ASME III
Code Class 2 valves .

4 .'3

3 . Subarticle ND-3 500 and Artiele ND-6000 for ASME III
Code Class 3 valves .

The disc hydrostatic test for structural integrity shall be
in accordance with MSS- SP- 6 1 for ASME III Code Class 1 , 2.,
and 3 valves .

4.6
4.7

The shell hydrostatic test for globe and gate valves shall
be conducted with the valve open but not backseated.
Following the test, the valve shall be backseated and the
packing and stuffing box inspected for leakage.

4.8

4.9

For globe valves, the under-the-seat hydrostatic seat-
tightness test shall be performed at not less than 115
percent of the maximum differential pressure specified on
the Motor-Operated Valve Data Sheet by Engineers. For
valves tested through May 31, 1983, the nominal pressure for
which the hydrostatic seat-tightness test is performed may
be recorded in lieu of the actual pressure at which the test
is performed. For valves tested after May 31, 1983, the
actual pressure at which the hydrostatic seat-tightness test
is per formed shall be recorded.

4. 10

4. 11
4. 12

4. 13

4.14

4.15
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Item Chan e to S ecification
For gate valves, the hydrostatic seat:-tightness test, shall
be performed at the maximum differential pressure specified
on the Motor-Operated Valve Data Sheet by Engineers with a
tolerance of +10 percent. The actual pressure at which the
hydrostatic seat-tightness test, is performed shall be
recorded.

Reason: To incorporate E&DCR No. P01,895

4. 16

4. 17
4. 18

4. 20

Pacae:
Delete:
Add:

Reason:

Pacae:
Add:

1-49, line 41.58- voltage (Section 4.8)- voltage (Section 4.8). Test is
not applicable to dc motors.
To incorporate E&DCR No. P01,659

1-57, after line 49.57

4.22
4.23
4. 24
4. 25
4. 26

4 '9
4.30

43. H drostatic Seat-Ti htness Test

Verify that the actual or nominal pressure has been
recorded and meets the requirements under TESTS.

4.32

4.35

10

Reason:

Pacae:

Add:
Reason:

Pacae:
Delete:
Add:

To incorporate E&DCR No. P01,895

THERMAI TRANSIENT INDEX
of'ddendum1 to Revision 2, under

12177-SK-A104
2MSS*MOV207

To incorporate EBDCR No. P12",484

A4-4 of Addendum 4 to Revision 2
Lines 5.9 and 5.10

4. 37

4.40
4.41
4.42
4. 43
4, 44

4. 47'.48
4.49

Hydrostatic Disc
Test Reports

Reason: To incorporate E&DCR No. P01,895

4.51
4.52

4.54

12 Pacae:

Add:

A4-4 of Addendum 4 to Revision 2,
after line 5.10

4.57
4.58
5.1

Hydrostatic Seat- 2 - 1
Tightness Test Reports

Reason: To incorporate E&DCR No. P01,895

5.3
5.4

5.6
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Item Chan e to S ecification
13 „Pa<ac:

Delete:
Add:

Form OSHA-20 for
Asbestos

A4-6
Line 7.9

5.9
5.10
5.11

5. 13
5.14

Reason: To incorporate E&DCR No. P01,670

Pacae: A4-8 (0-2), line 8.12
Add:

5.16

5.19
5.20

E&DCRs

P12,442

N&Ds

FQC 4121
FQC 4325
PQA Z002
PQA Z050
PQA Z051
PQA Z052
PQA G103

5.22

5.24
5.25
5.26
5.27
5.28
5.29
5.30

15

17

Reason:

Pacae:
Delete:
Reason:

Pacae:
Delete:
Add:
Reason:

Pacae:
Delete:
Add:

List "one time only" changes

A5-1
PQA 2030

Editorial change

A5-2, line 2 '4
P01,233

— P01,233 and N&D No. PQA Z006-
To incorporate N&D No. PQA Z006

A5-5
Line 5.29

5.32

5.36
5.37
5.38

5.41
5.42
5.43
5.44

5.47
5'. 48
5.49

To As-Built Conditions 4 2 - 1 5.51

Reason: In accordance with E&DCR No. P01,436 5.53

18 Pacae:
Delete:

VALVE DATA SHEETS
Pages 4-3G, 4-3W, 4-3UU, 4-3QQQ, and
4-3MMMM of Revision 2, 4-3TTTTT
of Addendum 2 to Revision 2, and
4-3BBBBBB, 4-3DDDDDD, 4-3EEEEEE,
and 4-3FFFFFF of Addendum 4
to Revision 2

5.56
5.57
5.58
6 ~ 1
6.2
6.3
6.4
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Item Chan e to S ecification
Add:

Reason:

Revised Data Sheets, pages 4-3G,
4"3W, 4-3UU, 4-3QQQ, 4-3MMMM,
4-3TTTTT, 4-3BBBBBB, 4-3DDDDDD,
4-3EEEEEE, and 4-3FFFFFF,
all dated November 23, 1983
To incorporate EEDCR Nos. P01,591,
P01,598, P01,633, P01,,638,
P12,327, P12,484, and P12,518

6.6
6.7
6.8
6.9
6.10
6.11
6. 12
6. 13
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Copyright 1983
Stone & Webster Engineering Corporation

Cherry Hill Operations Center
Cherry Hill, New Jersey

I
NUCLEAR SAFETY RELATED

1.5
1.6
1.7
1.8
1.9
1. 10

J.O. No. 12177
Spec. No. NMP2-P304R

Addendum 5 to Revision 2
Specification for

Addendum 5 to Revision 2
Page A5-1 of 10

November .2, 1983

1. 13
1.14

1.16
1.17

MOTOR-OPERATED CARBON STEEL VALVES
ASME III, CLASSES 1 2 AND 3

Nine Mile Point Nuclear Station — Unit 2
Niagara Mohawk Power Corporation
Scriba, New York

1.19
1.20

1.22
1.23
1.24

Seller:
<< >EVelan Eng'P. 8d'es
g 4 ~ Pgy

c~
* ~o *

~4u

JP o. o5eggS

This desig $SSQ onP

is hereby cer o be
complete, correct, and in
compliance with the ASME
Boiler and Pressure Vessel
Code, Section III, NCA-3250,
dated 7-1-74 and Addenda
dated 6-30-74, 12-31-74,
6-30-75, and 12-31-75

Signed:
Date: ~o f

Registration No.:

Preparer
Lead Engr
Speo1alist
Pro) Engr

APPROVED

N e Date

.ir.~l = i...'~!

u J'sQual Assur
Mtrls Engg
Const Dept
Indep Review <<~~ +~

1.26
1.27

1.29
1.30
1.31l. 32
1.33
1.34
1.35
1.36
1.37

1.39
1. 40
1'. 41
1. 42

This Addendum 5 to Revision 2 delineates changes to Revision
2 dated March 14, 1980, Addendum 1 to Revision 2 dated
November 3, 1980, Addendum 2 to Revision 2 dated
February 9, 1981, Addendum 3 . to Revison 2 dated
February 18, 1982, and Addendum 4 to Revision 2 dated
November 2, 1982. This addendum also incorporates E&DCR
Nos. P00,718, P01,489 (cancels P00,718), P01,436, P01,428,
P01,233, and P01,416 and N&D No. G-026 and l'sts "one time
only" E&DCR Nos. P01, 197, V10,305, V10,329, V10,357,
V10,413, V10,559, V10,572, and N&D Nos. FQC 1957, FQC 1958,
FQC 2365, FQC 2626, FQC 3171, FQC 4486, PQA G054, and
PQA 2030 written against the speci fication.

1.45
1.46
1.48

1.49
1.51
1.52
1.53

1. 54

1.55

ch-12177-4686 10/17/83 128





Addendum 5 to Revision 2
Page A5-2 of 10

Item Chan e to S ecification

Pa<ac:
Delete:

Add:

1-11
Lines 10.58 to 11.1 in their
entirety

2.9
2.10
2.11
2.12

Each ASIDE III, Class 1, stress report requires two
submittals by the Seller.

1. First submittal prior to the start of fabrication
for Engineers'pproval.

2.16
2.17

2.20

2. Second submittal ( a fter fabrication is completed)
reconciled to the as-built condition. Upon the
Engineers'eview and approval of the second
submittal, a Purchaser's certification is then
issued by the Engineers. Code stamping and
subsequent shipment shall not take place prior to
approval of the second submittal. In any case,
where the Seller has code-stamped and shipped prior
to submittal approval, as-built design reports
shall be submitted.

Reason: E&DCR No. P01,436

2.21
2.22

2.23
2.25

2.27

2.28

2.30

4

Pacae:
Delete:
Add:

Reason:

Pa<ac:
Add:

Reason:

Pacae:
Add:

1-12, 1'e 12. 3
SA-193, Grade B7
SA-193, Grade B7, or

SA-564-630, which shall be
solution treated and age hardened
at 1,100oF-
Vendor request

1-12, after line 12 ', after 1100 F
or ASME SA 479, Grade 410,

Class 1 or Class 2.
E&DCR No. P01,233

1-47, after line 40.41

2.32
2.33
2 '4
2.35
2.36
2.37
2.38

'2. 41
2. 42
2 ~ 43
2.44

2. 47
2.48

For gate valves, the hydrostatic seat tightness test shall
be performed at the maximum differential pressure specified
on the motor-operated valve data sheet by Engineers with a
tolerance of +10 percent.

Reason: E&DCR No. P01, 416

2.52
2.54
2.56
2.57

3.1
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Addendum 5 to Revision 2
Page A5-3 of 10

Item Chan e to S ecification
P acae:
Add:

1-49, after line 42.24 3.4
3.5

Except for valves listed below, the 110 percent voltage test
is waived for all valves tested at 100 percent voltage prior
to February 20, 1981.

3.10
3.13

2RHS*MOV142
2MSS*MOV1AEcB
2MSI*MOV2A&B
2CCP*MOV4AEcB
2CCP*MOVSAEcB
2RHS*MOV33AEcB
2WCS*MOV200

Reason: NED No. G-026

2WCS*MOV108
2RHS*MOV104
2ICS*MOV121
2CSL*MOV104
2FWS*MOV21A&B
2CCP*MOV265
2ICS*MOV128

3.16
3.17
3.18
3.19
3.20
3.21
3.22

3.24

Pa<ac:
Delete:

Add:

1-53
Lines 45.49 to 45.52 in their
entirety

3.27
3.28
3.29
3.30

Verify that stress reports on all Class 1 valves have been
stamped "Approved" by the Engineers prior to manufacturing.
After fabrication has been completed, verify that stress
reports on all Class 1 valves have been reconciled to the
as-built conditions, "Approved" by the Engineers, and issued
a Purchaser's certification.

Reason: EEDCR No. P01, 436

Pacae:
Add:

1-66, after line 54. 33

The Seller shall show the valve weight on the valve assembly
drawing. All completed valves shall be weighed by the
Seller before shipment to verify that the weight. shown on
the drawing is correct. If the weight shown on the drawing
deviates beyond i10 percent of the actual weight, the Seller
shall notify the Engineers within 24 hr. The Seller shall
then revise the valve assembly drawing to show the actual
weight and the revised center of gravity (if necessary) and
immediately resubmit the drawing to the Engineers for review
and approval. Valve shipment will not be held up pending
such reapproval of the drawings.

Reason: E&DCR No. P01,428

3.34
3.36
3.39
3.40
3.42
3.43

3.45

3.48
3.49

3.54
3 '7
4.1
4.2
4.4
4.8
4. 10
4. 12
4. 14
4.16
4.17

4.19
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Addendum 5 to Revision 2
Page A5-4 of 10

Item Chan e to S ecification

10

12

Pacae:
Delete:
Add:
Reason:

Pacae:
Delete:
Add:
Reason:

Pacae:
Delete:
Add:
Reason:

Pacae:
Delete:
Add:
Reason:

~algae:
Delete:
Add:
Reason:

Pacae:
Add:

4-3CCCCC of Revision 2
4-3CCCCC

Revised Data Sheet 4-3CCCCC
Socket weld ends are being changed
to butt weld ends

4-3EEEEE of Revision 2
4-3EEEEE

Revised Data Sheet 4-3EEEEE
Socket weld ends are being changed
to butt weld ends

4-3UUUUU of Addendum 2 to Revision 2
4-3UUUUU-

Revised Data Sheet 4-3UUUUU
Socket weld ends are being changed
to butt weld ends

4-3VVVVV of Addendum 2 to Revision 2
4-3VVVVV

Revised Data Sheet 4-3VVVVV
Socket. weld ends are being changed
to butt weld ends

4-3WWWWW of Addendum 2 to Revision 2
4-3WWWWW

Revised Data Sheet 4-3WWWWW
Socket weld ends are being changed
to butt weld ends

Addendum 4 to Revision 2, page 0-2

4 ~ 22
4.23
4. 24
4.25
4.26

4.29
4.30
4.31
4.32
4.33

4. 36
4. 37
4. 38
4. 39
4. 40

4. 43
4.44
4.45
4.46
4.47

4.50
4.51
4.52
4.53
4.54

4.58
5.1

EEd3CRs

V10,305
V10,329
V10,357
V10,413
V10,559
V10,572
POl, 197

Reason: Editorial change

'GDs

FQC 1957
FQC 1958
FQC 2365
FQC 2626
FQC 3171
FQC 4486
PQA G054
PQA 2030

5.3

5.5
5.6
5 '
5.8
5.9
5.10
5.11
5.12

5.14
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Addendum 5 to Revision 2
Page AS-5 of 10

Item Chan e to S ecification
Pacae:
Delete:
Add:
Reason:

Pacae:
Add:

Class 1 Stress
Reports Reconciled
to As-Built Conditions

Reason:

Pacae:
Delete:
Add:

Hydrostatic Seat
Test Reports

A4-1, line 1. 53
P01, 045, Po1, 188, P01, 197
P01, 188

Editorial change

A4-4, after line 4.57

EZcDCR No. P01, 436

A4-4
Lines 5.9 and 5.10

5.17
5.18
5.19
5.20

5.24
5 '5
5.27
5.28
5.29

5.31

5. 34
5.35
5.36

5.38
5.39

17

Reason:

P acae:
Add:

ESJ3CR No. P01,416

A4-4, after line 5.10

5.41

5.44
5.45

Hydrostatic Seat
Tightness Test
Reports 2 1

5.47
5.48
5.49

Reason: ESDCR No. P01,416 5.52
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STONE 6 WEBSTER ENGINEERING CORPORATION Fi46E' 5 6 OF I G
MOTOR OPERATED VALVE DATASHEET

BY ENGINEERS PAGE 0-3CCCC'C
SPEC. NO. QQI-"'g-F'/j
d.o. N O. I > I g (

PREPARED BY: XS 'ATE I - 2 I"QQ
LIENT QN PC
ROVECT: NP].g

DE - OVS E W fdentificati n No.

Vofve-Code 6 Class
SGW Descri tion No.

5 . P
Size- in.
Quantit

0 0-
L.O .

$

9
10

ll
12

15

l4
ld
1$

17

1$

19

20
tl
22
25

RS

27

t9
50
sl
st
ss
54
5$
se

5$

59
40
41

42
45
44
4$
4$
47
4$
49
$ 0

$ 1

dt
$ 5

Service
FILIid
Bod E Bonnet Mat I

Trim Mot I

Desi n Press.— si
Desi n Tem .- 4F
Max. Diff. Press.— sid
Tem ~ Ran e-oF
Max. Continuous Flow
End Pre aration-ln.
End Pre aration-Out.
N i:L9

FSK No.
Line Desi nation N ~

Line Mat'I 6 Sch.-ln.
Line Mat'I E Sch.-Out.

Motor 0 erator
En c losure
Power —Volts/Phase/Hz
Insul at ion Class
Normal Ambient Tem .-
S ace Heater- Location

6 Volta e

Valve Location

Time To 0 crate —sec.
C I ose Max.
0 en Max.

or—
Close + % — /o
0 e n + /o — /o

Special Requirements
1 Active Valve
2 Air Seat Test
5) Gate Volve Over ress.

Protection Method
4 Relief Valve Settin

LZf 7 CitQT orJTl:.

RKV. 5

RE V. t
RRV. 1

A $ 05 b.b0A

C

TiLe -0

CL'=

/, I

3/co
&5. e

g.(i r=





LIENT: <>P<
ROVECT: N+~

2R - O2 - Yi VSE W Identification No.

ADP&)DUN 5 7o PevZSZe/)
'TONE6 WEBSTER ENGINEERING CORPORATION P$ 5E A 5-7 OP IO

MOTOR OPERATED VALVE DATA SHEET
BY ENGINEERS PAGE 0-3EEEEE

SPEC. NO. /IIVI,PQ-F'~O
J.O.NO. I~I~ I

PREPARED BY: +5 DATE I-2 I -BQ

b

9
'I 0

12

15

14

15

ld
17
1b

19

20
21

22
25

;
27
2b

29
50
51

52
55

Valve-Code F Class
S 6| W Descri t ion No.

Size-!n.
Quantit
Service
FIIjId
Bod E Bonnet Mat I

Trim Mat I

Desi n Press.— sl
Desi n Tern .-0F
Max. Diff. Press.— sid
Tem ~ Ran e-'F
Max. Continuous Flow
End Pre oration-ln.
End Pre aration-Out.

0 I .'I=-k. S
FSK No.
Line Desi nation N ~

Line Mat'l 6 Sch.-ln.
Line Mat'I 6 Sch.-Out.

Motor 0 erator
Enclosure
Power- Volts/Phase/Hz
Insulation Class
Normal Ambient Tem .-4
S ace Heater- Location

4 Volta e

Va I ve Locat lon

VOW 5O-F- I

ODA Lc45

VWLZN

I 5 5&

C- ~3 '3

I o

CL H i.

OWISO-F- I WG
c.oBe

3" L

I 0
I 2SO

1D-
Q 6r"/VI

5 0

57

59

40
41

42
45
44
4b
4d
47
4b

Time To 0 crate- sec.
Close Max.
0 en Max.

—or-
Close +
0 en + % — /o

S ecial Requirements
1 Active Valve
2 LOW 5,EAT LECtk'/1C=

.5 Con)T, Z'so. VAr vE

52
b3

N.L SKI C CQhJTACF>

CLO 0:I''J
W .-'pJ

REV.

REV.





c
P

1

2

4

PDD&JDUfg g 70PEI/Z5+Oh) g
STONE 6 WEBSTER ENGINEERING CORPORATION P/IQE g g-8 QP /Q
MOTOR OPERATED VALVE DATASHEET

BY ENGINEERS PAGE "f-9UUUUU
SPEC. NO. gQPg- F'$09$
J.O. NO ~ I g, I 7

PREPARED BY: QS DATE ]-g I-
I.IENT:

AMP'OJECT'NI PP
6, W ldentlf ication No.

Va I ye - Code 6. C I ass
SGW Descri tion No.

4

10

ll
1R

15

14

ld
le
17
14

19

20
21

R2
25

25
26
27

29
50
31

a 6
Size- tn.
Quantit
Service
Flu ld
Bod E, Bonnet Mat I

Trim Mat I

Desi n Prose. — el
Desi n Tem .-0F
Max. Diff. Press.— sid
Tem ~ Ran e-'F
Max. Continuous Flow
End Pre aration-ln.
End Pre aration-Out.

FSK No.
Line Desi nation No.
L inc Mat' 6 S c h.—In.
Line Mat'l S Sch.-Out.

Motor 0 erator
Enclosure
Power- Volts/Phase/Hz
Insulation Class
Normal Ambient Tem
S ace Heater- Location

4 Volta e

I LO

5 2
5 2

I 250

I 250

SC l5o
C 0

5.5

Valve Location OUTSIDE 2'. COaTmd I=ii

54
56

54

59

40
41

4R

45
44
44
46
47
44

Time To 0 crate-sec.
Cl ose Max.
0 en Max.

Close +
0 en+ % — /o

Special Requirements
1 Active Valve
2 Air Seat Test
5 Gate Valve Over ress.

Protection Method
4) Relief Valve Settin

NG LXNZ1 5WZTC GM

C LOSE' oPE W CLO

42
45

RRV. 5

RKV.

RRV. 1





I IENT: HM~C
ROVECT: N~Pg.

ADOENDUel 5 To REUZSZoA Z
STONE 6 WEBSTER ENGINEERING CORPORATION PgQQPQ-9 QF tQ
MOTOR OPERATED VALVE DATA SHEET

BY ENGINEERS PAGE I-5VVA'V
SPEC. NO. NQPQ- P301l'~
J.O. N O. ( g I 7Q

PREPARED BY: Q5 DATE I- Z I-Q
E W Identification No.

Va I ve - Code 6. C I ass
SGW Descri tion No.

S Ire ln.
Quantlt

e . Service

ZM M ID

OW I SO- F - I e/Q
l500 . & OI-

5 /ho

LOl5
Vo l5'0-F- I WQ

9
~ 10

12

15

14

lb
1b

17
lb

20
21

22
25

e

Fluid
Bod E Bonnet Mat I

Trim Mat I

Desi n Press.— si
Desi n Tem .— F
Max. Diff. Press.- sid
Tem ~ Ran e-4F
Max. Continuous Flow
End Pre aration-ln.
End Pre aration-Out.
NORMAL OPER. PRC

FSK No.
Line Desi nation N ~

Line Mat'l 6 Sch.-ln.
Line Mat'I E Sch.-Out.

Motor 0 erator
Enclosure
Power- Volts/Phase/Hr
Insulation Class

i&5

25o

CH f60
bO

<15 /d 0
CL RH

250

/(gO
> lbO

5 5 9 bO

29
50
5'I

52
'55 Valve Location ZQSXD

Normal Ambient Tem .-4C
S ace Heater- Location

6 Volta e

Cot ~Z/PfBr zAsZ Pi%, C W E

40
41

42
45
4i
Ib
4b
47

Time To 0 crate —sec.
Close Max.
0 en Max.

—or-
Close +
Oen+

Special Requirements
1 Active Valve
2 Air Seat Test
5 Gate Valve Over ress.

Protection Method
4 Relief Valve Settin

52
55

O. LX. NZTC C

REV. 5

RE V.

REV. l

C O~W~
u O~l





c

2

4

b

e
7

5

10

11

'l2

15

l4
lb
le
17
1$

19

20
21

29
50
51

54

56
57

54

59

40
41

42

44
44
4e
47

I.IENT: AWFUL
RoJEGT: fJIVIF'P

8 W Identification No.

Valve-Code 8 Class
SGW Descri tion No.

e . a
Size- in.
Quantit
Service
Fluid
Bod G Bonnet Mat
Trim Mat I

Desi n Press.— si
Desi n Tem .—4F
Max. Diff. Presa.- sid
Tem ~ Ran e-4F
M a x. Cont inuo us F lo w
End Pre aration-ln.
End Pre aration-Out.

OY I

OW ISO-F-) W
5oo G Lo

T GF'I-

OW'l5o-C- I W

0(- e

IZSO

FSK No.
Line Desi nation No.
Line Mat'l E. Sch.—In.
Line Mat'I E Sch.-Out.

5C 60
160

Motor 0 erator
En c losure
Power- Volts/Phase/Hz
Insulation Class
Normal Ambient Tem .-
S ace Heater- Location

Ec Volta e

575 S ho
CL

NE/I"A

c H

Valve Lo cat lon . comw~nrr,fs)
z'ime

To 0 crate —sec.
C I oae Max.
0 en Max.

Close +
Oen+ /a

Special Requirements
1 Active Valve
2 Air Seat Test
5 Gate Vol ve Over ress.

Protection Method
4 Relief Valve Settin

O. LIMNI T'Z CoJ
o ~ cLO5E20 C >~lO
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Copyright 1982
Stone & Webster Engineering Corporation

Cherry Hill Operations Center
Cherry Hill, New Jersey

I
NUCLEAR SAFETY RELATED

1.5
1.6
1.7
1.8
1.9
1.10

J.O. No. 12177
Spec. No. NMP2-P304R

Addendum 4
Specification for
MOTOR-OPERATED CARBON STEEL VALVES
ASME III CLASSES 1 2 AND 3

Addendum 4 to Rev. 2
Page A4-1 of 27

November 2, 1982

1. 13
1.14

1.16
1.17

1.19
1.20

Nine Mile Point Nuclear Station - Unit 2
Niagara Mohawk Power Corporation
Scriba, New York

Seller: Velan Engineering Companies

+o Awe(
o iCOISTC1fg

C
PlloFESsloH AL

XSPH i PANCHISON
JL>PRO'KD

Date

1.22
1.23
1.24

1.26

CHCIKEER

C?$ 7N K

YL
This design afication is
hereby certified to be
complete, correct, and in
compliance with the ASME
Boiler and Pressure Vessel
Code, Section III, NA-3250,
dated July 1, 1974, and
Addenda dated June 30, 1974,
December 31, 1974, June 30,
1975, and December 3 , 1975.

Preparer
I I.,n-„:} Znn

a>peo..o a
c

grog

'ual A~mr
L'ng~

; Gona Dept
In'epen6ent ~e ie'<

1.31

1.32
1.33
1.34
1.35
1.36

. 1 ~ 37'.38

Signed:
Date: Independent
Prof. Eng. State: Reviewer:

1. 42
1. 43
1.44
1.45

This Addendum 4 supplements Revision 2 dated March 14, 1980,
Addendum 1 dated November 3, 1980, Addendum 2 dated
February 9, 1981, and Addendum 3 dated February 18, 1982.
This addendum also incorporates "one time only" E&DCRs/N&Ds
written against the specification, as well as E&DCR
Nos. P01,045, P01, 188, P01, 197, P01, 199. This Addendum also
lists E&DCR Nos. P00,806, P00,848, P00,882, P00,923,
P00,954, and Pll,215, which were incorporated, but not
listed, in Addendum 3.

1.48
1.49
1.50
1.51

1.53

1.54

ch-12177-4430 06/09/82 209





Addendum 4 to Rev. 2
Page A4-2 of 27

Item Chan e to S ecification 2.4

Pacae:
Add:
Reason:

After page 0-1
New page 0-2 (attached)
Compliance with Engineering Depart-
ment Memorandum (EDM) 78-19

2.7
2.8
2.9
2.10

Pacae:
Add:

1-7, after line 7.50 2.14
2.15

IEEE STD 344 1975 Institute of Electrical and
Electronics Engineers, recom-
.mended practices for Seismic
Qualification of Class 1E
Equipment for Nuclear Power
Generating Stations

2. 17
2.18
2.19
2.20
2.21
2.22

Reason: Reference on Page 1-27 of Revision 2 2.24

Pacae: 1-13, after line 12.11
Add:

2.28
2.29

The use of asbestos products should be minimized,
particularly those products in which the asbestos fibers are
not encapsulated or impregnated with binder material.
Asbestos products in which the asbestos fibers are
encapsulated or impregnated with binder material are
acceptable provided the Seller furnishes to the Engineers a
copy of U.S. Department of Labor Occupational Safety and
Health Administration Material Safety Data Sheet
(Form OSHA-20) completed by the asbestos product
manufacturer. All unbonded asbestos products or containers
shall be labeled to indicate that they contain asbestos.

2. 32

2 '3
2.35

2.36

2.38

2.39

Reason:

Pacae:
Delete:
Reason:

Incorporates GCN-0025

1-18
Lines 15.58 and 16.1
Incorporates No. E&DCR P01,188

''2. 41

2.44
2.45
2.46

Pacae:
Delete:
Reason:

1-27, line 24.14
--1971--
Applicable edition listed under
APPLICABLE DOCUMENTS

2.49
2.50
2.51
2.52

ch-12177-4430 06/09/82 209





Addendum 4 to Rev. 2
Page A4-3 of 27

Pacae:
Add:

Reason:

Pacaes:
Add:

Reason:

1-45, line 38.33
— En ineer's Shi in Release
The SWEC Engineer s Shipping Release
is a written notice from the Engi-
neers which signifies that the equip-
ment is technically acceptable for
shipment.
Incorporates E&DCR No. P01, 188

1-51, after line 43.41It shall be the Seller's respon-
sibility to obtain a written
Engineers'hipping Release Notice
from the Engineers prior to final
shop inspection by the

Engineers'hop

Inspector.
Incorporates E&DCR No. P01,188

2.56
2.57
2.58
3.1
3.2

3.3
3.4
3.5

3.9
3.10
3.11
3. 12
3. 13
3.14
3 '5
3.16

P a«ae: 1-56
Delete: Lines 47 '6 through 48.2
Reason: Incorporates E&DCR No. P01,188

3.20
3.21
3.22

Pacae:
Delete:
Add:

1-62
Lines 53.56 through 54.1

3.26
3.27
3.28

10

Reason:

Pacae:

Delete:
Add:

Incorporates E&DCR No. P01, 199

A1-2, A1-3, and Al-4 of Addendum 1
to Revision 2
Lines 2.3 through 4.41
New documentation distributionlist as follows:

No shipments shall be made without prior notification to the
EQCR. The EQCR will advise the Seller if shipment may be
made without inspection and written release. The Seller'
completed SWEC Certificate of Compliance must be included in
each shipment whether or not inspected by the EQCR. When
inspection is required, the EQCR will perform the
inspection. The Seller's completed SWEC Certificate of
Compliance, when approved and signed by the EQCR, will
constitute written release for shipment. These requirements
also apply to shipments from the Seller's suppliers when
item(s) are to be shipped directly to SWEC or its Clients.

3.31
3.32
3. 34

3.36

3.37

'3.39

3.40

3.42

3.45
3.46
3.47
3.48
3.49
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Addendum 4 to Rev. 2
Page A4-4 of 27

DOCUMENTATION

Documentation b Seller

The basic documentation required of the Seller shall include
all test reports, data sheets, and certificates which are
required by any of the applicable codes and state and local
authorities. These shall include, but not be, limited to,
the following:

3.54

3.56

4.1
4.2
4.3
4.5

Title
Welding Procedures

Welding Procedure
Qualifications

Welder Qualifications

Distribution and No. of Copies
EPE ESI Mail MF S

4.10
4. 11

4.13

4.15
4.16

4.19

Heat Treatment
Procedures

Heat Treatment Records

NDE Procedures

NDE Personnel Qualifi-
cations

Certified Material Test
Reports for Pressure-
Retaining Parts (In-
cluding Impact Tests &
Weld Filler Metal)

Certified NDE Reports

Certified Stress Report
(Class 1 only)

Radiographic Film

Hydrostatic Shell Test
Reports

Hydrostatic Seat Test
Reports

4.32
4.33

4.36

4.38

4.41
4.42

4.46
4. 47
4.48
4.49
4.50

4.53

4.56
4.57

5.1

5.4
5.5

5.9
5.10
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Addendum 4 to Revision 2
Page A4-5 of 27

Title
Distribution and No. of Copies
EPE ESI Mail MF S

Dielectric Test Reports

Locked Rotor Test
Reports

Performance Test Report
(including operating
volts and amps)

Seismic Certificate
of Compliance

Motor Operator Proto-
type Test Data Report

Motor Operator Test
Procedure

Pneumatic Seat Leakage
Test Procedure

'neumaticSeat Leakage
Test Reports

Thrust/Torque Test
Reports

Stalled Thrust/Torque
Test Reports

Motor Operator Sizing
Calculation

Seismic Calculations

Seismic Testing Test
Report

Operability Testing Test
Report

Dimensional Check
Certification

Wall Thickness Measure-
ment Procedure

5. 13

5.16
5.17

5.21
5.22
5.23

5.27
5.28

5.32
5.33

5.37
5.38

5.42
5. 43

5.47
5.48

5.52
5.53

5.57
5.58

6.4
6.5

6.8

6.11
6.12

6.16
6.17

6.21
6 '2
6.26
6.27
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Addendum 4 to Revision 2
Page A4-6 of 27

Title
Distribution and No. of Copies
EPE ESI Mail MF S

Wall Thickness Measure-
ment Documentation

Shop Cleaning Proce-
dures

6.31
6.32

6.36
6.37

Packaging and Shipping
Procedures

Records for Preparation
for Shipment (in
accordance with
Section 8 of
ANSI N45.2.2)

Storage Requirements

Documentation Checklist

Manufacturer ' Data
Reports

Engineer's Shipping
Release Notice

Form OSHA-20 for Asbestos 2

6.41
6.42

6.46
6.47
6.48
6.49
6.50

1 6.53

1 6.55

6.58
7.1

7.5
7.6

7.9

Reason:

Fa«ae8:

Delete:
Add:
Reason:

SWEC-revised requirement and
incorporates E&DCR Nos. P01, 188
and P01,045

A3-4 through A3-7 of Addendum 3
to Revision 2
Pages A3-4 through A3-7
Attached pages A4-9 through A4-12
Add addendum and page identification

7.
12'.

13
7.14

7.23
7.24
7.25
7.26
7.27
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Addendum 4 to Rev. 2
Page A4-7 of 27

12 Pacae:
Delete:

Add:

Reason:

VALVE DATA SHEETS
Valve Data Sheets, pages 4-3I, 4-3Y,
4-3AA, 4-3KKKKK, 4-3QQQQQ,
4-3SSSSS, 4-3YKHY, 4-3AAAAAA,
4-3BBBBBB, and 4-3CCCCCC
Revised Data Sheets, pages 4-3I, 4-3Y,
4-3AA, 4-3KKKKK, 4-3QQQQQ, 4-3SSSSS,
4-3YKKY, 4-3AAAAAA, 4-3BBBBBB,
and 4-3CCCCCC, all dated
May 3, 1982
Remove hold, add active valve
requirements, and add operating time
requirements

7.31
7.32
7.33
7.34
7.35

7.36
7.37
7.38
7.39
7.40
7.41
7. 42
7.43

13 Pacae:
Add:

Reason:

VALVE DATA SHEETS
New Valve Data Sheets, pages
4-3DDDDDD, 4-3EEEEEE, and 4-3FFFFFF
dated May 3, 1982, and 4-3GGGGGG and
4-3HEGiHHH dated June 2, 1982
New SWEC requirement

7.47
7.48
7.49
7.50
'7.51
7.52
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0-2 7.58

The E&DCRs/NSDs listed below are "one time only" changes and 8.3
therefore are not and will not be incorporated into the body 8.4
of the specification.

NBDs

FQC 1938
FQC 1939
FQC 2002

ESDCRs

POO, 702
POO, 652

8.8

8.10
8.11
8.12
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MOTOR OPERATED VALVE DATA SHEET
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SY ENGINEERS PACE I 5YYY ( (

SPEC.)0. SHPE-P SCP4 Q
SuC~ MOHAN corn OmnON ct.0. NO) 12177
NINE MILE POINT UHIT NO. '2 bTE HAdel% bATK 6l315 4

S G W Mork No. Ar. MOV 5

3

I
f
4

le
II
IS

I~

I~

IS
Id
IS
I~

IS
fe
tl

Vo ive
Quontit
Size

~ T e

Service
F luid
S E, W Description No.
Rotin
Material
End Preparation
Normal Oper. Press. - Ps

Max. Diif. Press. - si
Tem erature Ranee F

Maximum FloM
Desi n Pressure sic
Desi n Temoerature - F

Pi e Schedule

Pi e Sore

5- - K

32 7

ts

bT
NS

es
SO

s
Is

3

b

s
40

4
4

4

4

Motor 0 eretor
Enclosure
PovYer-Volts /P hose/Hz
lnsulotion Gloss
formol Ambient Tem . C

Locotion

nt t

S eciEil Re uirements iV

C t.oS
CLOS

iV8.
&Ives

QS

SI
%$

~ Cv





STONE 8 WEBSTER ENGINEERING CORPORATION ~QPf~g+~PgI/ f
MOTOR OPERATED VALVE DATA SHEET

BY ENGINEERS PAGE 4. >AAAIAA
SPFC.NO ~™P3~<

cLIENT Niagara Mohawk Power Corporation J.O. NO. 12177.
PR0JEGT Nine Mile Point Nuclear Station-Unit 2 BT:/S~ DATE /

S B W Mark No. 285 - I

b

IO

IS

l4
Ib
lb
IT
lb
I 'b

to
tl
tt
ts

tb

Valve
Quontit
Size
T e

Service
Fluid

Description No.
Rotin G Material
End Pre oration
Normal Operating Pressure - psi
Max. Diff. Press.- si
Tem . Ron e -F
Max. ow - gpm

esxgn emperature
sign ssure

3.pe c e 6

lip fl Pore
ram

Motor 0 erotor

M./
S7c.l i e

O

tb
tr
tb
tb
so
Sl
st
ss

E n c I o sure

Power-Volts /Phase/Hz
ln sul a t i on Class
Normol Ambient Tem .-C

Location

5dd . L'/. Z

C&sidu ~i-i'nt. Pl&fdit

%4

Sb
Sb

ST

Sb

Sb

40
4l
4t
4s
44
4b
4b
47
4b
4b

No. of Limit Switch Contact
Close
0 en

S ecial Re uirements

Co~

+tMrji Surdls&

2) 5 Scca~ Mn.)c.
NDBVat. > H klHe C.

S I

IIKV.t
bC V. I

45030 Co





STO N E 6 WE BSTER ENGINE ERIN G CORPORATION ~zpgl~lff4 206y
MOTOR OPERATED VALVE DATA SHEET

QY ENGINEERS ><G<4 ZSEBB88
SPEC. NO. NMP2 P3~ R.

Niagara Mohavk Power Corporation J.o. No. 1/1+
PRDJEc'r Nine Mile Point Nuclear Station-Unit 2 eT:A4h/5 DATE /

S 6 W Mark No. 2'Cd -MD

IO

IS

l4
IS

17

10

IS
so
tl
st
ss
24
ts
sh
S'7

ss
so
Sl
ss
ss
'%1

ss
ss
$ 7

$ 0

ss
10
4l
4t
45
44
45
44
47
4I
40

Valve
Quontit
Size
T e

Service
F luid
S 8, W Description No.
Rotin G Material
End Pre orotion
Normal Operating Pressure - psi
Mox. Diff. Press.- si
Tem . Ran e -F
Mox. ov - gpm

esxgn . emperature
sign essure

ape c e e

«B« Bore
ram

Motor 0 erator
Enclosure
Power -Volts /P hase/Hz
Insulation Class
Normo I Ambient Tem .-C

Location

No. of Limit Switch Contact
Clase
0 en

S ecial Re uirements

0

C/s C

/4IS
0 en. 8/c)s
Q ~ DS

Sl
sz
Os

h E V.'5

h s v. 2

hE V ~ I

45031 GO





I
STONE 8 WEBSTER ENGINEERING CORPORATION

MOTOR OPERATEO VALVE OATA SHEET AiÃJBitMAA+W&4VZ
~ BY: ENGINEERS PAGE 4"3'QQQQQQ

I s P Ec. No. NMP2-P304 R
cLIENT Niagara Mohawk Paver Corporation J.o. No. 12177
PR0JEGT Nine Mile Point'Uclear Station Unit' BTtf642/6 DATE " /

S 6 W Mork No. ZZ P-WD 27K 5- Id ZD7

Valve
Quontit
Size

10

lb
14

lb
le
17

14

It
SO

tt
tt
ss
s4

st
$ 0

Sl
ss

Service
F lui d
S E W Descri tion No.
Ratin 6 Material
End Pre oration
Normal Operating Pressure - psi
Max. Diff. Press.- si
Tem . Ran e -F
Mox. ot~ - gpss

e sign emperature
sign es sure

ape c e e

"C'ore

Motor 0 erator
Enclosure
Power-Volts /Phase/Hr
Insulation Class
Normal Ambient Tem .-C

Location

n evt I C.tom

A /D5

L SO
~S -9m~
I OQ

I&pe

S. '20
~<0.1 li<

MB A"

7 /

%4

ab
Sb

S7

Sb

St
40
41

42
4s
44
4b
4b
47

40
4t
b0
bl
br
bb

No. of Limit Switch Contacts
Close
0 en

S ecial Re uirements

It!V. b

tt K V. 7

ttE V. I

4503e SO

AE.R v VnJ v





STONE 5 WESSTER ENGINEERING CORPORATION ~~~pg g>Qy
MOTOR OPERATED VALVE DATA SHEET

. QY ENGINEERS ~ace/-gpss)Qg~
sPEc.N0. MMP2 P3R.

cI IENT Niagara Mohan Pover Corporation J.O. NO. 1/1~
PR0JEcT Nine Mile Point Nuclear Station-Unit 2 8T:A4h/5 oATE ~ j

S 6 W Mark No. 2'0d -Nd I 2CZP- dV/ SB

T

4

10

Valve
Quantit
Size
T e

Service
F luid
S 8, W Descr ts.on No.
Rotin G Moterial
End Pre oration

&tdbl ada/5-

Is
l4
14

IT
I ~

IS
to
tl
tt
ts
t4
ts

ts
50
sl
st
5$
%4

ss
ss
ST

se
st
40
4I
4t
4$

4s
44
4T
40
~ 0
~ 0

sl
st
s'5

Normal Operatin Pressure - psi
Mox.'iff.Press.- si
Tem . Ron e -F
Mox. oIr - gpm

sign emperature
81gn eesure

a.pe c e e

"30 Bore
rim

Motar 0 crater
E n c lasure
Power - Volt s /P h o se /Hz
I n 5 ul a t i o n C I a ss
Normol Ambient Tem .-C

Locotion

No. of Limit Switch Contacts
Close
0 en

S ecial Re uirements

ifv.sifV.tifV ~ I

4 SCILe. 10

eli c

Cl

D en. 8/as





STONE E, WEBSTER ENGINEERING SORPORAT ION ~~~~ 4 gl Q
MOTOR OPERATED VALVE DATA SHEET

~ QY ENGINEERS PAGE/ gg f$/f8
SPEC.SG. RHPA-P3@R.

cL IENT Niagara Mohawk Power Corporation J.O. NO. 1/177
PRoJEGT Nine Mile Point Nuclear Station-Unit 2 ITCM~S oATE ~ /

n~c -NOt/S 6 W Mark No.

IO

II
It

Valve
Quantit
Size
T e

Service
Fluid
S 8, W Descry tron No.
Ro'lln 6 Material
End Pre oration

Cr(dbl

Normal Operating Pressure - psi
IS
14

ls
I4
lr
I~
I'

to
tl
tt
ts
t1
ts
t4
tr
ts

"" t4
40

Max. Di ff. Press. - s i
Tem . Ron e -F
Mox. ow - gpm

sign emperature
81gn ressure

ape c e e

ore

Motar 0 erator
Enclosure
Power-Volts /Phase/Hz
insula t i on Class
Normal Ambient Tem .-C

0

cl] C C

SI
st Location
ss
'44

44
44
sT
44
44

40
41

It
is
44
44
14
i)
14
~ 4

40
sl
44
4'4

No. of Limit Switch Contact
Close
0 en

S ecial Re uirements

4 tv.s
%tv,t
44 V. I

4 50%. PCS

8/as





5TONE E WEBSTER ENGINEERING CORPORATION ~~~~4 /~ay g
MOTOR OPERATED VALVE DATA SHEET

~ QY ENGINEERS PAGE/-gPPPP+P
s P E c. No. NMP2-P3@ R.

c L I E NT Niagara Mohan Paver Corporation J.O. NO. 1/177
PRoJEcT Nine Mile Point Nuclear Station-Unit 2 BT:&6/5 oATE j

S 6 W Mark No. -ND / 2ZZP- OV/ /B

5
5

T

5
IO

II

Valve
Quantit
Size
T e
Service
F luid

Descr t on No.
Rotin G Material
End Pre oration

&a)ni- uJd/5-

IS
l4
15

Normal Operatin Pressure - psi ]Q
Max. Diff. Press.- si
Tem . Ron e -F
M o X. Ov gpIQ

0

l5
IT
le
I5

50
sl
55
55
54
55

55
50
sl
st
5'5

5 ~

55
5T
5 ~

55
10
4I
45
1'5

14
15
45
4T

15
45
50
sl
sz

as.gn emperature
sign essure

ape c e e

ngn Pore

Motor 0 erator
En c I osure
Power-Volts /Phase/Hz
Insula t ion C lass
Normol Ambient Tem .-C

Location

No. of Limit Switch Contacts
Close
0 en

S ecial Re uirements

R! V.S
R C V. 5

RC Ve I

eli a

<c) cn. /as





STONE C WEBSTER ENGINEERING CORPORATION

MOTOR OPERATED VALVE DATA SHEET Addendum 4 to Rev. 2

BY ENGINEERS PAGE 4-3GGGGGG

S P E C. NO. HMP2-P30 4R
cL IENT niagara Mohawk Power Corporation a.o. NO. 12177
PR0JEGT Nine Mile Point Nuclear Station-Unit 2 BTIHAdels . DATE 6/2/82

2CCP~MOV LaterS 6 W Mark No. 2CCP*MOV Later

Valve
Quantit
Size
T e

Service
Fluid
$ p, W Descript'.on No.

2 II

shutoff
Water
VOS060-C-3

2lt
6'tobe.
Shutoff
Water
VCIS060-C-3

IO Ratin 6 Material ~ 60oif SA-105 08 SA-105
End Pre aration SW SW

l2 Norma I Operating Pressure - p s i 100 100
15

I5
I4

l4
l5

20

tl
22
t5
24
25
t4
2T

24

t%
50

51

52
55
54
54
54
5T

5 ~

54
40
4I
4t
45

44
44
4T
44
44

Max. Diff. Press.- si
Tem . Ran e -F
Max. ow - gpm

eszgn emperature
esxgn ressure
3.pe c e e

"B" Bore
ram

Motor 0 erator
Enclosure
Power - Volts /P h

as

e�/Hz
Insulation Class
Normol Ambient Tem .-C

Location

No. of Limit Switch Contact
Close
O en

S ecial Re uirements

100

50
150 F
225 PSIG
80

N A
N A

NEMA 4
575/3/60
C1.B

Outside Primar Cont.

4 Open 4 Closed
4 Open 4 Closed

Cvh 160
Active Valve

100

50
150 "F
225 PSIG
80'

A
.N A

575 3 60
C1.B

Outside Primar Containmen

4 Open 4 Closed =

4 Open 4 Closed

Cvk 160
Active Valve

5 I

52

REV. 5

R K V. 2

Rt V. I

k505a eo





cI. IENT Niagara Mohawk Power Corporation
PR0JEcT Nine Mile Point Nuclear Station-Unit 2

S 6 W Mark No. 2CCP*MOV Later 2CC'P*MOV Later

Valve
Quontit
Size
T e

STONE E WEBSTER ENGINEERING CORPORATION

MOTOR OPERATED VALVE DATA SHEET Addendum 4 to Rev. 2

BY ENGINEERS PAGE 4-3HHHHHH
' P E c. No. NMP2-P3Q4R

J.O. NO. 12177
BY: HAdels. DATE 6 2 82

s

10

IR

IS

l4
IS

Service
F luid
S 8. W Description No.
Ratin G Material
End Pre oratian

Shutoff
Water
VOS060.-C-3
a08 SA-105

SW

'ax.

Diff. Press.- si
Tem . Ran e -F
Max. ow - gpm

100

30

Normal Operating Pressure - psi 100

Shutoff
Water
VNI060-C-3Q
Cod09 SA-105
SW

100
100

30
Id

Ir
IS

IS
20
tl
22
tS
24
2$
tS

t%
SO

eszgn emperature
esxgn ressure
ape c e e

"B" Bore

Motor 0 erator
Enclosure
Power-Volts /P hose/Hz
Insula t ion C lass
Normo I Ambient Tem .-C

150 F
225 PSIG
80

N/A
N/A

NEMA 4
575/3/60
C1.B
65.5

150'F
225 PSIG
80

N/A
N A

NEMA 4
575/3/60
C1.B

sl
St
SS

'$4

SS

SO

Location 0 de Primar Cont. Outside Primar Containment

ss No. of Limit Switch Contact

40
4I
42
4S

4b
44
4r

Close
0 en

S ecial Re uirements

4 0 en 4 Closed
4 0 en 4 Closed

Cv> F00

4 Open 4 Closed
4 Open 4 Closed

SO

Sl
St

htV.S
h C V. 2

hE VI I

k 503d 40





HCTL.tj FEB 33 1982
Copyright 1981

Stone Ec Webster Engineering Corporation
Cherry Hill Operations Center

Cherry Hill, New Jersey
I

NUCLEAR SAFETY RELATED

J. NR.ll)
1.5
1.6
1.7
1.8
1.9
1. 10

J.O. No. 12177
Spec. No. NMP2-P304R

Addendum 3 to Rev. 2 1.13
Page A3-1 of ll 1.14

Addendum 3
Specification for
MOTOR-OPERATED CARBON STEEL VALVES
ASME III CLASSES 1 2 AND 3

February 18, 1982 l. 16l. 17

1. 19
1.20

Nine Mile Point Nuclear Station - Unit 2
Niagara Mohawk Power Corporation
Scriba, New York

1.22
1.23
1.24

Seller:
Velan Engin anies

~o 4g).
0 aao<srCago

0
PROFESSIONAL

NEPH iPANmiN

'ENQIIIEER

COTE E

This design V cation is
hereby certi fxe to be
complete, correct, and in
compliance with the ASME
Boiler and Pressure Vessel
Code, Section III, NA-3250,
dated July 1, 1974, and
Addenda dated June 30, 1974,
December 31, 1974, June 30,
1975, and December 31, 1975.

Signed:
Date: ~%

Prof. Eng. State:
Registration No.:

APPROVED

preparer
Lead Engr
Specialist.
Pro) Engr
Qual Assur
Mt

Independent
Reviewer:
Date:

1.26

1.28

1.33

l. 34
1.35
1.36
1.37
1. 38
1. 39
1. 40

1. 44
1.45

ll
1.

+l'h-12177-4241

12/08/81 101





Addendum 3 to Rev
Page A3-2 of ll

Item Chan e to S ecification 1.55

Pacae:

Delete:
Reason:

Pacae:
Delete:
Add:
Reason:

Pacae:
Delete:
Reason:

Pacae:
Add:
Reason:

Pacae:
Delete:
Reason:

Al-3 of 5, Addendum 1 to Rev. 2,
line 3.56

2
S&N revised requirement

1-9, line 9.52
is
and No. 2ASS-MOV148 are-

To incorporate E&DCR P00,882

1-11, line 11.1- prior to manufacturing-
To incorporate E&DCR P00,882

II

1-15, line 13.58 after "welded to"
or integrally cast with-

To incorporate E&DCR P00,882

1-15, line 14. l.
where applicable,

To incorporate E&DCR P00,882

1.58
2.1
2.2
2.3

2.7
2.8
2.9
2.10

2;14
2.15
2.16

2.19
2.20
2.21

2.25
2.26
2.27

Pacae:
Delete:
Reason:

1-19, line 17.22 2.31
stress relieving and radiographing — 2.32

To incorporate E&DCR P00,806 2.33

Pacees:
Delete:
Add:

Reason:

~Pa e:
Delete:
Add:

Reason:

Paca'e:
Delete:
Reason:

1-38 and 1-39
Lines 32.53 through 32.56

a. All bolted openings shall be
covered with 1/4-inch minimum
thickness of fiberboard, securely
attached, and further sealed all
around with waterproof tapes.

To incorporate E&DCR P00,923

1-39
Lines 33.31 through 33.35
- Desiccants may be used provided

that they comply with
ANSI N45.2.2.

To incorporate E&DCR P00,954

1-49, line 42.17- maximum and-
To incorporate E&DCR P00,848

2.37
2.38
2.39
2.40
2.41
2.42

, 2.43
2.44

2.48
2.49
2.50
2.51
2.52
2.53

2.57
2.58
3.1

ch-12177-4241 12/08/81 101





Addendum 3 to Rev. 2
Page A3-3 of 11

10

12

13

Pacae:

Add:
Reason:

Pacae:
Add:

Reason:

Pactes:
Delete:

Add:

Reason:

Pacae s:
Add:

Reason:

THERMAL TRANSIENT INDEX, Addendum 1
'to Rev. 2, after '2177-SK-A96"

12177-SK-A98 2FWS*MOV21A,B-
To incorporate E&DCR P11,215

After 12177-SK-A96, Page 2 of 2
Attached pages A3-4 through A3-7

FEEDWATER THERMAL TRANSIENT,
12177-SK-A98

To incorporate E&DCR P11,215

VALVE DATA SHEET
Valve Data Sheet, page 4-3XXXXX,
dated 1/22/81
Revised VALVE DATA SHEET,
page 4-3KGGG(, dated 12/3/81
Revised S&W requirement

VAIVE DATA SHEETS
NEW VALVE DATA SHEETS,
pages 4-3AAAAAA through 4-3CCCCCC,
dated 12/3/81
New S&W requirement

3.5
3.6
3.7
3.8

3. 12
3. 13
3. 14
3. 15
3.16

3.20
3.21
3.22
3.23
3.24
3.25

3.29
.3 ~ 30
3.31
3.32
3.33

ch-12177-4241 12/08/81 101
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Valve
Quantit
Size
T e

STONE 8 WEBSTER ENGINEERING CORPORATION

MOTOR OPERATED VALVE DATA SHEET
BY ENGINEERS GE4 DAAAAAA

8 P E C. NO. NMP2-P304 Z
Niagara Mohawk Power Corporation J.O. NO. 12177
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Max. Diff. Press." si
Tem . Ran e -F
Max. ov - gpm

eszgn emperature
e81gn es Sure
1pe c e e
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55

40
41

42
45
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5 I
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No. of Limit Switch Contact
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0 en

S eciol Re uirements

2 2 V. 5

II 2 V. 2

SdcL. 2/. 25
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Addendum 2 to Rev. 2
Page A2-2 of 2

Item

Pacae:
Delete:
Add:

Reason:

Cha e to S cification
Valve Data Sheet
Data Sheet. Pages 4-300, and 4-3TTTTT
Revised Data Sheets 4-300, and
4-3TTTZT
Revis ed requirement

49

1.52
1.53
1.54
1.55
1.56

Pacae:
Add:

Reason:

After Valve Data Sheet, page 4-3TTTTT 2.2
Add New Valve Data Sheets 4-3KJUUU 2.3
through 4-3ZZZZZ 2
New SRW Requirement 2 5
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Addendum 1 to Rev.'
Page Al-2 of 5

Item Chan e to S ecification
Pacaes:

Delete:
Add e

Reason:

1-58, 1-59, 1WO of
Revision 2
Lines 50.4 through 52.53- New. documentation distribution list
as follows:
SGW revised requirement

DOCUMENTATION

1 52
1 53
1.54

1.55
1 56
1 57

2 3

Documentation b Seller 2 6

The basic
shall include all
cextificates which
codes, and state
include, but not by

Title
Welding procedures

~ ~
Welding Procedure
Qualif ica tions

documentation required of the Seller
test reports, data sheets, and

are required by any of the applicable
and local authorities . These shall
way of limitation, the following:

Distribution and No of Conies
EPE ZSI Mail NF S

2 8
2 9
2.11
2 e12

2.16
2 17

2 19

2 34
2 35

Welder Qualifications
Heat Treatment
Procedure s

2-37

2.40
2.41

Heat Treatment Records

NDE Procedures

NDE personnel Qualifi-
cations

Certified Material Test
Reports far Pressure-
Retaining Parts (In-
cluding Impact Tests 6
Weld Filler Metal)

Certified NDE Reports

Certified Stress Reports
(Class 1 only) 4

Radiographic Film

2 44

2 46

2 50
2 51

2 54
2.55
2.56
2 57
2 58

3 2

3
3 5

3 7
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Item Chan e to Specification

Addendum 1 to Rev. 2
Page A1-3 of 5

Distribution and hTo. of Copies
Title EPE ESI Mail NF S

Hydrostatic Shell'est
Reports

Hydrostatic Seat Test
Reports

Dielectric Test. Reports 4

Locked Rotor Test
Reports

Performance Test Report
(including operating
volts and amps)

Seismic Certificate
of Compliance

Motor Operator Proto-
type Test Data Report

Motor Operator Test
Proced ure

Pneumatic Beat Leakage
Test Procedure

Pneumatic Seat Leakage
Test Reports 4

Thrust/1brque Test
Reports

Stalled Thrus t/Torque
Test Reports

Motor Operator Sizing
Calculation 4

2

3 9
3 10

3. 13
3 14

3. 17

3 19
3 20

3 e22
3 23
3 24

3.26
3 e27

3 29
3 30

3 32
3.33

3.35
3 36

3 38
3 3&

3 41
3 42.

3 44
3 45

3 47
3.48

Seismic Calculation

Seismic Testing Test
Report

Operability Testing Test
Report

3 50

3 52
3.53

3 55
3.56
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Item Chance to S ecification

Addendum 1 to Rev. 2
Page A1-4 of 5

Title
Distribution and No. of Co ies
EPE ESI Mail MF S

Dimensi anal Check
Certification

Wall Thickness Measure-
ment, Procedure

3.58
1

4
4.5

Wall Thickness Measure-
ment Documentation

Shop Cleaning Proce-
dures

Packaging and Shipping
Proced ure

Records for Preparationfor Shipment (in
accordance with
Section 8 - of ANSX-
N45 ~ 2 ~ 2)

Storage Require-
ments

4.9
4 10

4 13
4

24
4 25

4 27
4.28
4 29

30
4 31

4.33
4 34

Documen tat ion Checklist 4 4 .37

Manufacturer~ s Data
Reports

4.40

EPE

ESI

Mail

— Engineers'roject Znqineer - to be submitted in
accordance with CORRRSPONDFNCE paragraph.

—Engineers'hop Inspector —to be submitted as
arranged by ESI- Nail or express by the Seller to the jobsite, at
the time of shipment. Address to be given by
the ESI. Detailed identification of contents
and proof of shipment to be retained by the
Seller, available to the ESZ.- Manufacturer's file, available to the ESI

— With the shipment to which applicable

44
4 45
4 48.
4 49
4 51
4 52
4.53

54
4.55
4 57
4 58

~acae:
Add:

4-29 of Revision 2
After line 2.50

5.2
5.3
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Xtern Chan e to S ecification

Addendum 1 to Rev. 2
A1-5 of. 5

VGW090-D

Reason:

Globe valve 900 Ib
SA216 WCB CS body
pressure seal bonnet
stellite trim OSSY
swivel plug integral
seat

Provision for cast steel valve
reouired

5 6
5 7
5 8
5 9
5.10
5.11

5.14
5 15

~acae:
Delete:

Reason:

Pace:
Delete:

t dd

Reason:

Valve Data Sheet
4-3GGGG and 4-30000
Revised Data Sheet 4-3GGGG
and 4-30000
Material change and deletion of
welded transition piece

4-4 of Revision 2
Page 4-4 of Revision 2 and
associated thermal transients
New page 4-4 and new thermal
transients in accordance with
attachment
SGN revised requirement

S 18
5 19
5.20
5 21
5.22
5 23

5 27
5.28
5 29
5 30
5 31
5.32
5 33

ch-12177-2 953 10/99/80 153





STO HK

MOTO

5 WKSSTKR KH4INKKRlN4 CORPORATIOII

R OPERATED VAL,VE OATA SHEET
BY ENGINEERS P A4K

SPKC Ito %P2-P 304K
LZL77

OAT K
Niagara M havk Power Corporarion

PROJKCT No. 2
l SGW Mark No.

Valve
Quantit
Size

RHS l4QV 40k BZS M ~OB

lo
II
It
ls
I4
It
Ie

Service
F luid
SEW

0 I)~a

s&~ Plov

Press.-osi
ural WeLd

RX-L

VSQ Z

5$ - W C.

Bure WOL

'lQ e 0

IT
le
It

xo

Desi Pressure osi .
Desisn Tetsoeracure - P

Pine ScbeduLe ~1

Qu 1

30?e

( Q

Schwa 1

'1 5Q

f ~II

'je a~

I 1 ~

se
$ o

sl
tg
55
50
50
50
ST

50
Se

40
4I
ts
0S

ae

tF
40
4e

Motor 0 eratar
Encl osur s
Power -Volts /P tt ase/ Hz
Insulation Class
Nor.mal Ambient Temo.-C

Location

l o. inir vice Contacrs

N~ 4

C. HR

Cuts''e .. nr nr.

pen w ose
pen oee

ACTXVH 'QLVE
? Low Seat Leaka e

I TIOW

St$ 1~t0

C1. H R)
o

Conra&zmenc

csee
ose

1 .KTZVE VAL.VS

2 v t 04 e
Qut5&e Z50 ~

a t v. 5 Cef /:/I+71
a t V. 5

at v.I





' STOk E

MOTO

CL, IKkT Niagara Nahawit Power
RIIOJKCT M< o v U

Corporation
Vo. 2

f, vtKdSTKR KkGINEERI$IG CORPORATIOI$

R OPERATEO VALVE OATA S HEET
BY ENGINEERS iIaGE i$ ~ ) CCCQ

51EC. HO. V}t?2-? 304R
J,O. kO.

dYl OAT K

S

S

lo
II
It
IS
14

IS
ld

IS

IS
ta

S 6 W Mark No.

Volvo
Ouantit
Size
T e

Service
Fluid
S EW vvIllf4 No.

Oo P. ess. nsi
$I < cc o«y

V«
~ «s

C'a

mum Pov
Desizn ? essurr - osi
Design TerIoerature -?
?ioe Schedule L".3.dtI

0 t'tt

F'Q-

'$0

Shutoff
Va et

Sr}-
/05'utt

Weld
1 AtlQ

Qa ct$ 0
l$ "CO

C lC

Baht.

%S M 112

'IO

Qatd
Shutoff

viewed

VEip 0 F ilvtg
AP

Butt Weld
XCQO

cup

12cp

n,
c I.. ap

tl
tt
t'1
tc

IIIII~

Wlvt

L idtI 15 lc
~ C C|I

g4 vd

1s Motor
OoeratoI'ncl

osur e
PovIdr-Volts /Phase/Hz

~ .Insulation Class

Vi~ 4

c I c

C1. H R

A 4

60
C1. H R)

ts
SO

$ S

F~lail, ts

l

Normal Ambient Terna.-C

Loca t i
on'lo.

zmit witch Contacts
asc

oen

oa ~

ntaxnment

ase
ose

mT1m V~ r>
S„s dIL!Ot

a ~

Can taf.nttent

pen
4 Den

osea
asea

ul«edv

ACTZG$ VA'Vi
2 Lav Scat f.deka ~

~ S

$ $

c t v. $ f'<'r gv/I~
c tv.1





Thermal Transient
Drawin Number

12177-SK-A94

12177-SK-A95

12177-SK-A96

12177-SK-A103

THERMAL TRANSIENT INDEX

S&W Valve
Mark No.

2RHS*MOV24A, B, C

(Solid)

2RHSAMOV112, 113
(Dashed)

2ICS*MOV126
(Dashed)

2RHS*MOV104
(Dashed)

2ICSAMOV128
MOV121
MOV170

12177-SK-A104 2MSI*MOV1A, B
2MS I+MOV2A, B

2MSS+MOVlll
2MSS+MOV112

12177-SK-A105

12177-SK-A107

2CSLAMOV104
(Solid)

2RHS*MOV40A, B
2RHS*MOV67A, B

(Dashed)
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ORGANIZATION

This specification consists of the following: 1 7

Section 1 - Xnfornation and Requirements

Section 2 - Sketches and Supplementary Information

Section 3 —List of References

Section 4 - Technical Data by Seller

1 9

1 11

1 13

1 15

The contents of each section
detail at the beginning of that. section.

Each page is numbered with the
the page number of that section

are indicated in 1 18
19

section number and 1.22

IMPORTANT NOTICE

No change to this specification shall be binding on
any party until an addend~ to the specification
has been issued . No deviation from this
specification shall be accepted by the Engineers ~

inspector until it has been approved as required by
the Engineers ~ standard procedure.

This Revision 2 sunmari zes all changes to the
Purchase ~scification dated September 17, 1976, which have

..been, agreed ~un by the Seller and the Engineers up to the'ate of this revision It replaces Addendum 1 dated
April 8, 1977, Addendum 2 dated April 17, 1978, Addendum 3
dated November 2, 1978, Addendum 4 dated, July 20, 1979,
Addendum 5 dated February 14, 1980, and incorporates the
approved changes indicated in Engineering and Design
Coordination Report Hos. P006 10 and P00723 This

. specification also inmrporates the follearing changes not
based on an approved EGDCR or approved addenda:

1~25

1 a29
30
31

1 32

33

1 36
1 37
1 38
1 39

1 40

1 41
1 42

ch-12177-2641d 03~30 114





0-2

~

~SECT ZON

Preparation for
Shipment

CHANGE

Added electric
actuator shipping
orientation re-
quirement

REASON FOR CHANGE

SSW requirenent

46

1 48
1 49

50
1 51

MotorWperated
Valve Data
Sheets Notes

Added and revised SSW requirement
vaLve descriptions

1 54
1 '5
'1 56

HotorMperated
Valve Data
Sheets by
Engineers

Thermal Tran-
sient Index

Revised data sheet
page 4-3AA, 4-3AAA,
4-3@i AAA~ 4-3GGGG ~
4-3Z p 4-30000,4-3Y ~
4-3YYYY, 4-3QQQQ

Thermal Transient,
Nos. 1, 2, and 3
now include valve
2ICSMOV128

SSW requirement

SSW requirement

1 '8
2 1

2 2
2 03
2+4

2 ~ 6
2 7
2 8
2 9

Inspection DeLeted require- SSW requirement
ment for inspectors
signoff on TID Form

2 11
2 ~ 12
2 13

Inspection Added signoff of
SSW Certificate of
Compliance for
Shipping Release

SSW requirement 2 15
2 16
2 ~ 17
2 18

ch-12177-264 td 03/03/80 114
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SECTION 1

INFORMATION AND OIREMEÃl'0

The contents of Section 1 are as follows:

Scope
Project Size, Location, and Site Conditions
Definitions
Furnished by the Seller
Furnished by the Purchaser
Conditions of Service
Procurement, Fabrication, and Cancellation
Provisions

Applicable Documents

Respons ibility
Technical Requirements
Materia ls
Valve Minimum Wall Thickness

Motor Operators
Welding
Marking
Seismic Requirements

Shop Cleaning
Shop Painting
Preparation for Shipment
Provision for Storage

Spare Parts
Tools
Installation and Operating Instructions
Advisers for Erection and Startup
Schedule

"Excluded Equipment List
Guarantee
Quality Assurance Program

Tests
Inspection
Donnnentation
Shop T.Z.D. Form

1-2
1-2
1-2

1-5
1-5
1-6

1W
1&
1-12
1-13

1-14
1-18
1-19
1-20

1-35
1-36
1-37
1-40

1-40
1-41
1-41
1-42

1&2
1-42
1-44
1W4

1-45
1-50
1W8
1W3

1 9

14

16

18
19
20

1 21

1 23
24
25
26

1 27

1 29
1 30

31
1 32

1 434
1 35

36
37

1 39
40

1 41
1 42

1 44
1 45

46
47

1 49
1.50
1 ~51
1 52

1 54
1 '5
1 56
1 57

ch-1 2177-2641e 03/03/80
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1-2

Data and Drawings by Seller
Correspondence
Subsuppliers
Compliance with 10CPR21

SCOPE

1W6,
1W7
1-68
1M8

2 2
2 3
2 4
2 5

2 10

This specification details, the technical and
quality assurance requirements for the furnishing and
delivery of motormperated carbon steel valves

The specif ication, documents, drawings, and reports
listed in Section 3 of this specification are used to
develop the requirements specified herein and are considered
to be part af this specification

The Seller shall deliver said va1ves fob railroad
cars Nine Mile Point Nuclear Station, Unit 2 siding, or fob
camnercia1 carrier trucks at the jobsite, Scriba, New York@
east of Oswego, Route 104, and north of Scriba, New York.

PROJ CT SIZE LOCATXON AND SXTF. CONDITIONS

2 13
2.14
2 15

2 17
2 ~ 18
2 19

2 21
2 22
2 23

2 28

The project consists of an indoor installation of a
~

~

~
nuclear fueled boiling water reactor supplying steam to a
turbine generator with a nominal electrical output of
1,100 MW. The installation is identified as Nine Mile Point
Nuclear Station, Unit 2, of the Niagara Mohawk Power
Corporation. The project site is located on the southeast
shore of Lake Ontario, about 40 miles north-northwest of
~Sacuse, New York, in the town of Scriba, New York.

Conrail runs to within 3 miles of the site. Track
extensions to the reactor building and the turbine buildingwill be avaiI.able for shipment of equipment

The- ambient air temperature varies from -204F to
+1004P Site elevation is 260 ft above sea level.

2 31
2 32
2 «34
2 35

2 37

2 38

2 41

2 43
2 «44

DEP XNITXONS 2 ~ 48

Various
follows:

terms used herein are defined, or mean, as 2.51

Bidder

Seller

ch-12177-2641e

A canpany submitting a proposal to fulfill
the requirements of this specification

The company accepting the overall
responsibility for fulfilling the
requirements of this specif ication
{Whenever the specif ication is attached
to and made a part of a formal contract,

03r03~0

2 54
2 55

2 57

2 58

114
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1-3

Engineers-

the word Seller" as herein used means
the party described in the contract as
the Contractor) .

Stone 6 Webster Engineering Corporation, a
Massachusetts corporation, ar its duly
authorized agents restricted to the
performance of the particular duties
entrusted Co them

3«1

3 «3
3«4

3«5

Purchaser-

Approved

Approved
As Revised

Niagara Mohawk Power Corporation,
Syracuse, New York

This word, when applied by the Engineers
to the Seller's drawings or documents,
means that the drawings or documents are
satisf actory from the standpoint of
interfacing with all Purcha ser-furnished
components of the installation, and/or
that the Engineers have not observed any
statement or feature that appears to
deviate from the specification's
requirements . Except for the interfacing
with all Purchaser<urnished components,
the Seller shall retain the entire
responsibility for canplete conformance
with all of the specif ication's
requirements .

'hesewords, when applied by the Engineers
to the Seller's drawings or documents,
mean that, the drawings or documents are
approved as defined above except that the
changes shown are required for the proper
.interfacing with Purchaser-furnished
components of the installation or ar e
necessary to be in conformance with the
specif ication ls requirements . On the
basis that the Seller shall retain the
entire responsibility for compliance withall of the specificationis requirements
(except those affected by interfacing
with Purchaser<urnished components), the
SeQer shall either:

3 7
3 8

3 ~ 11
3 «12
3 ~ 14

3 ~ 15

3 ~ 16

3 18

3 «19

3 23
3 «24
3 26

3 27

3 29

3 30

3 «31

3 «32

a Incorporate the changes into his
- drawing or document and resubmit to
the Engineers, or

b. Inform the Engineers that'he changes
cannot be made without ~ejudice to

3 35
3 37

3 40
3 41

'h-12177-2641e 03~3/8 0 114





the Seller Is responsibility under
warranty, and resubmit with
explanation of the reasons therefor. 3.42

Pality
Assurance

Non-Corrosion
Resistant
Materials:

Quality Assurance comprises all those
planned sys tematic actions necessary to
provide adequate conf iden ce that a
structure, sys tee, or compon ent will
perform satisf actorily in service+ality Assurance includes Quality
Control, which comprises those quality
assurance actions related to the physicalcharacteristics of a material, structure,
component, or system ~hich provide a
means to control the quality of the
material, structure, component, or ~stemto predetermined requirements

Materials that do not inherently resist ox-
idation or chemical. attack in water, air,
and/or the operating environment These ~

shall include all carbon and low-alloy
steels, and unalloyed cast iron.

3 45
3 47
3 48

3 +49
3 51

3 52

3 ~53

3 ~ 54

3 58
4 3
4 6
4+7

The definitions of Section 1 4 of ANSI-N45.2.1 andN45.2.2, and the following shall apply:
4 9
4 10

Grade III
Water:

Water having the requirements specifiedfor +Fresh Water" in Section 3.2 of
ANSI-N45 ~ 2 «1 ~

4 ~ 12
4 ~ 14
4 ~ 15

Grade IV
Water:

Fresh tap water with a pH of 5 5 to 8 0

FURNISHED BY ~ SELLER

Valves described in the "Motor~crated Valve Data
Sheets by Engineers/Seller" and oth'er supplemental servicesto be supplied by the Seller shall consist of, but not belimited to, the following:

1. Drawings and Material List
2 Documentation and certain procedures as stated in

the Specif ication
3 Manufacture and testing of valves
4. Installation and Operating Instructions
5 Shipnent

4 17
4 ~ 18

4 23

4 ~26
4 ~ 27

4 31

4 +34
4 35

4 38

4 40

4 42
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FURNISHED BY THE PURCHASER 4 46

The ecpu,anent, materials, and services to 'e
furnished by the Purchaser shall include the following:

An inspector for shop inspection of important manu-facturing and testing operations

2 Unloading, storage, and installation service at the
pwer plant site.

CONDITIONS OF SERVICE

4 ~ 49
4 50

4 53
4.54

4.57
4 e58

5 5

Motormperated valves outside the
~rima'ontainmentwill be subject to the following am?d.ent service

conditions:

1 Normal Service Conditions

5e8
5 9

5 14

Pressure: 0 0 to -1 0 inch water gage
static pressure

5 16
5 17

Temperature: 40oF to 150oF

Relative Humidity: 20% to 90%

5 19

5 ~ 22

Radiation: 5.3 x 10> rads, 40~ear inte-
grated dose

5 24
5.25

2 Accident Service Conditions 5 28

Pressure:

Temperature:

0 0 to 7 inch water gage static
pressure

2124F for 6 hr, followed by
150oF for 99 days

5 e30
5 31

5 34
5 35

Relative Humidity: 20% to 100% 5 37

Radiation: 1.7 x 10> rads, 6month inte-
grated dose

5 39
5.40

Motor~crated valves inside the ~rimar
containment and all valves designated as «Actxve«on the
Valve Data Sheets will be subject to the following ambient
service conditions:

5 44

5e45

Normal Service Conditions 5 e50

Pressure:

Tempera ture:
Oe 5 psig to 2m 0 psig

40op to 150op

5 52

5 54
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Relative HurLidity: 20% to 100% 5 e57

Radiation 8 8 x 10~ rads, 40~ear inte-
grated, dose

6.1
6 2

2 Accident Service Conditions 6 5

Pressure:

Temperature:

<.5 psig to 45 psig
340DP for 3 hr, followed by

3204P for 3 hr ~ followed by
2504P for 18 hr, followed by
200oF for 99 days

6e7

6 11
6 12
6 e13
6 14

Relative Humidity: 20% to 100% 6 a17

Radiation: 2 6 x 10> rads, 6month inte-
grated dose

6 19
6 20

PROCUREMENT PABRICKTION AND CANCELLATION PROVISIONS
I

The procurement of material and the fabrication ofthe Seller ~s equipment and/or material covered by thisspecification shall not cormence prior to receipt by theSeller of a written authorization from the Engineers.
This release will he based on ~a. ravel of Seller'

engineering and drawing infoxmation. Should the Seller deemit necessary to purchase materials or fabricate prior torelease by the Engineers, -he shall suhnit a written requestto the Engineers.

If the Purchaser cancels the pro ject beforeauthorization for fabrication, cancellation charges on this
equipnent and/or material shall be based only on actual
charges incurred and shall not include procurement andfabrication charges.

'PPLICABLE DOCUNEH1'S

6 24

6 27
6 28
6 30
6 31

6 34
6 36
6 37

6 38

6 40
6 41
6 42
6 43

6 47

03~3~0

't Various codes (and addenda thereto), standards, orother documents that are nantioned by short Worm name
elsewhere in this specification are fully identified below.
To the extent that these documents apply, as stated herein,the version of the document. that is applicable shall be asitemized below. It is recognized that a later version of
sane of the dated documents may becane mandatory under
regulations that have jurisdiction. If this develops, the
newer version of each document that chan ges will bespecifically identified by means of an addendum to thisspecification; if the changed requirements in the newer
docunant have a danonstrable effect on the cost to the

ch-12477-2641e
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6 53
6 e54
6 55

6 57

6 e58
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Seller of doing the hark, an adjustment wi.ll be made to the
purchase order price

If there is or seems to be a conflict between this
specification and a referenced document, the matter shall be
referred to the Engineers, who will clarify the matter in
writing.

The various docusmmts mentioned herein are asfollows:

7 «3
7 4

7«6

Short Name
As Used Herein

Date
of Xssue

Complete Identification
of the Dement and of the

onsor Or animation

7 10
7 ~ 11
7 12

ASME III

ANSXM45 2 1

7-1-74

1973

American Society of Mechanical
Engineers Boiler- and Pressure
Vessel Code, Section lII,
Nuclear Power Plant Components
and addenda dated 6-30-74,
12-31-74, 6-30-75, and
12-31-75

American National Standards
Institute, &leaning of Fluid
Systems and Associated Can-
ponents During Cmstxuct9i.on
Phase of Nuclear Power Plants"

7 ~ 14
7 15
7 ~ 16
7 ~ 17
7 ~ 18
7 19
7 20

7 23
7 «24
7 25
7 26
7 «27

ANSXM45 2 2 1972 American Nhtional Standards In-
stitute, Mackaging, Shipping,
Receiving, Storage, and Han-
dling of Xtems for Nuclear Power
Plants <

7 32
7 33
7 «34

7 «35
7 36

SNT-TC-1A 1968 Recommended Practices for
Nondestructive Testing,
Personnel Qualification, and
Certification

7 39
7 40

~ 7 41
7 42

"XEEE Std 112A Septi
1964

Institute of Electrical and
'ELectronics Engineers, Test
Procedure for Polyphase Induc-
tion Motors and Generators

7 47
7 48
7 49
7 ~ 50

IEEE Std 382 1972 Institute of Electrical and
Electronics Engineers, Trial-
use Guide for Type Test of
Class 1 Electric Valve Opera-
tors for Nuclear Power
Generating Stations

8 5
8 6
8 7
8«8
8 9
8 10
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DateShort Name
As Used Herein o~f ssue

Cbmplete Identification
of the Document and of the

onsor Or anization
MSS SP-55

NOMA MG1

Regulatory
Guide 1.38

Regulatory
Guide 1 84

Regulatory
Guide 1.85

1971

1961

1972

1963

March
1973

June
1975

June
1975

Manufactureri s Standardization
Society of the Valve and
Pittings Industry, Quality
Standard for Valves, Flanges,
and Fittings and other Piping
Components plisual Method)

Manufacturer 's Standardization
Society of the Valve and
Fittings Industry, Hydrostati,c
Testing of Steel Valves

National Electrical Manu-
facturer is Association, Motors,
and Generators

Steel Structures Painting Coun-cil Surface Preparation Speci-
fication, Commercial Blast
Cleaning»

1

UM.NW.C. ~a%.ty Assurance
Requirements for Packaging,
Shipping, Receiving, Storage,
and Handling of Items for
Mater»Cooled Nuclear Pover
Plants"

UM. Nuclear Regulatory Commis-
sion, Regulatory Guide 1.84,
Rev 2, Mode Case Accept-
ability, ASME Section IIIDe-
sign and Fabrication.I

U.S. Nuclear Regulatory Canmis-
sion, Regulatory Guide 1 85,
Rev 2, ICode Case Accept-
ability, ASME Section ZII
Materials.»'

~ 14
8 15
8 ~ 16
8 ~17
8 18
8 ~ 19

8 ~23
8 ~24
8 25
8 «26

8 30
8 31
8 32

8 36
8 ~37
8 38
8 39

8 43
8 44
8 +45
8 46
8 47
8 48

8 ~51
8 52
8 53
8 54
8 55

9 1

9+2
9 3
9 4
9 5

Other standards not listed herein but referenced inthis ~sification are included in Table NB-36 9 1-1 of
ASME IIZ

9.9
9 10
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SPONSI BIIZTY

The Seller shall be completely responsible that the
equipment and/or material fuxnished under this specif ication
is of high qua1ity in every respect, Wth first-class
mrkmanship throughout, and entirely suitable for the
purpose outlined herein or reasonably inferred therefran.
Therefore, if any requirement of this specif ication is
deemed by the Seller to be incorrect, unsuitable,
contradictory, or such that confarmance therewith ~ould
diminish or adversely affect in any - way the Seller'
responsibility, the Seller has specifically delineated his
objections and the reasons therefor in his proposal, so that
they are resolved before the order is placed Xn all other
respects the Seller, by accepting the order, shall be deemed
to have agreed that conf oraaxme with the specification~s
requirements will not prejudice in any way the Purchaser~s
rights under warranty.

TECHNICAL RE UIREMENTS

9+21
9 22
9.24
9 25

9 26
9 27
9 28,

9 29
9 ~30
9 31

9 32
9 33

9 37

The Nine Nile Point Nuclear Station —Unit 2 has
certain nuclear power systems which are classif ied as ASMEIII Cue Class 1, Class 2, or Class 3.

The valves in these Code Class 1, 2, and 3 piping
systems sha11 be designed, fabricated, certif ied, tested,
and inspected in accordance with ASME III These valves are
identified in this specification on the MotorWperated Valve
Data Sheets by the suffix of 1, 2, or 3 to the valve
description number %e classification 1, 2, or 3 applies
to the entire valve assembly. There are no classification
changes across individual valves.

Valve Mark No 2ASS-MOV109 is identified with the
suffix 4 to the valve description number This valve shall
canply to all the requirements of ASME III, Code Class 2 and
the requirements of this specification, except that the Code
Sysnbol Stamp and the Manufacturer~s Data Report are not
required

1 Gate valves shall be outside screw and yoke type,
with rising sten. Butt~elded gate valves sha13.
have flexible wedge gates All gates shall have
guides far the full travel. These guides shall be
hardfaced far all valves with a rating of 600 psi
or higher Guides shall be hard faced for gate

s of the 150 and 300 psi pressure classes ifvalve

ch-12177-264 1e 03/03/80

Valves shall conform to the fallowing general
requirements, unless otherwise noted in the»Motor~rated
Valve Data Sheets by Engineers: »

9 40
9 ~ 41

9 ~ 44
9 45
9 46
9 47

9 48
9.49

9 52
9 54

9 55
9 56

9 58
10 1

10 3

10 5
10 6

10 ~ 8
10 9
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1-10

the stem orientation is H.sted as other thanvertical on the %otor~erated Valve Data Sheets"
under Special Requirements."

2 Globe valves shall be outside screw and yoke type+with.rising stem and swivel plug
3 All forged steel valves, 2 1/2 inch and larger,shall be furnished with a live-,loading featurefor the packing asseaibly.

The 600-lb pressure class gate and globe valves; 2inch and smaller, shall have a seal-welded bonnet, design
The 1 '00-lb pressure class gate and globe valves, 2 inch
and smaller, shall have a no-bonnet design

Where socket weld end valves are specified, thevalve end dimensions shall conform to the applicableprovisions of ANSI 816.$ 1

End flanges shall be integral with the valve body
Dimensions, tolerances, and drilliag shall. be in accordancewith ANSI 816 5 for each respective pressure class. Flangesshall be fully machined on the joint face in accordance with'SS-SP-6 ~

Planged and welding~d valves shall conform to theface~Mace and end~~nd dimensions of the manufacturer's
standard for each. respective pressure class for forged steel
valves

10 10

10 ~ 12
10 ~ 13

10 ~ 15
10 16

10 ~ 18
10 19
10 «20

10 22
10 23

10 «25
10 26
10 27

10 29
10 30

Gate and globe valves shall have bolted packing
glands and shall be constructed with a back seat so that
they may be repacked while open aad under full pressure

The stuffing .boxes of valves subject to vacuum
under nozmal operating conditions shall be prarided with a
water seal arrangement

For eliminating the bonnet overpressurixation
problem on flexible or splitmdge type gate valves 2 . 1/2inches and larger, each valve shall be provided with a
1 j2-inch sockets lded connection located in the valve
bonnet A 1/2-inch nipple, 6 inches long a1/2-inch, socket
welded on one ead and threaded on the other end, shall be
used, with a cap on the threaded end. The threaded capshall be 3000 lb, ASME SA105 and the aipple shall be Sch
160, ASME SA106, Gr 8 seamless pipe The threads shall
conform to ANSI 82.1 ~ standard for pipe threads We
threaded connections shall conform to the requirements of
ANSI 816 5 Location of the connection shall be showa onthe Vendor~s drawing and be subject to Engineers approval.

10 32

10 33

10 35
10 «36

10 ~ 38
10 39

10 ~ 40
10 41
10 42
10 43

10 45
10 46

10 47
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When required, seals shall be provided to retain
grease and keep dirt and moisture out of hearings Alemitelubricating fittings shall be furnished to 1uhL icate
bearings, yoke nuts, or bushings

All sliding and seating surfaces shall be properlyfinished to prevent galling and seizing
Valves of the sana size, type, material, and

pressureWemperature rating shall have interchangeable partsin order to reduce spare parts inventory.
For Class 1 valves only, the cert ified stressreport required by ASME III must be suhnitted to and

approved by the Engineers prior to manufacturing

Valves shall be W" stamped in accordance with the
requirements of Article NA-8000 of ASME III, except Mark No
2ASS-HOV1 0 9 ~

10 +49
10 50

10 52
10 53

10 55

10 56

10 ~58
11 1

1 1%3
11 4

All forgings shall be clean, free fran unacceptabledef ects ~ and have exterior and interior surfaces suitablefor nondestructive examination Unacceptable defects shall
be reaeved or reduced to an acceptable size by suitable
mechanical or thermal cutting or gouging methods and
subsequently repaired, heat treated, 'and inspected in
accordance with ASME III The defects shall be cleaned outto solid metal before repairing The repair welding and
examination of valve pressure retaining parts, if required,shall be done in accordance with ASME III

11 6
11 7
11 8

11 9

11
11 ~ 12

11 13

Heat treatment procedures shall be submitted to the
Engineers for approval prior to production or repair
welding .

Heat treatment records shall be made available tothe Engineers ~ Shop Inspector
When operating conditions are such that the valve

generated noise level exceeds 85 dba at any ~int 3 feet-'downstream of the valve and 3 feet out fran the pipe andvalve, the Bidder shall state the estimated maximum noisefor that valve As an option, the Bidder shall offercorrective measures to reduce the valve noise to 85 dha.
The 'ound level in dba is referenced to 2x10-~
nertces /heter >.

The actor-operated valves shall be visuallyinspected for confozmance to the ~sification and to"Approved" manufacturer 's drawings. In addition, theSeller's inspector shall perform a dimensional check of the
assembled motor-operated valves and shall record or check,

11 15
16

11 18

11 20
11 21

11 22
11 23

11+24

11 ~ 26
11 27

11-28
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as a minimtm, the fol2awing as-built dimensions: overalllength, height, end dimensions, and operator dimensions andorienta tion.
11 29

The use of Code Cases for ASME ZZZ is restricted tothose listed in Regulatory Guides 1 84 and 1.85 and islimited Is stated in these Guides. Q there is, or appearsto be, a ccaflict between the provisions of a Code Case andthe requiiements of this specification, the matter shall be
brought to the attention of the Engineers in writing forresolution

Valve body, bonnet, and trim materials shall be asspecified on the IMotor&perated Vhlve Data Sheets byEngineers/Seller >

All materials for pressure retaining parts shall bein accordance with ASME III and Seller shall provideCertified Material Test Reports as required by the Code andthis specification. Impact tests are required for the CodeClass 1 pressure retaining materials defined in NB-2300 of
ASME III Impact tests are required for Cod e Class 2
pressure retaining materials defined in NC-2300 of ASME ZZI
when ~secified under "Special Requirenents~ on the Motor-
Operated Valve Data Sheets by Engineers When required,
impact tests shall be in accordance with HB-2300 or NC-2300
as applicable except that the Charpy V-notch value forbolting materiaLs over 1 inch nominal diameter shall be
25 mils lateral expansion and 45 f'oot-pounds absorbed
energy. The lowest service temperature the materials will
be sub jected to is 40oF Impact test records shall be
submitted with the Certified Material Test Reports

The Seller shall offer his standard ~alve and triminsofar as possible If materials and the method of triminstallation vary from size to size, the Seller shall
specify the range of sizes each material and installation
procedure covers

Studs for valve bonnet and packing gland shall bealloy steel in accordance with ASME SA-193, GR. 37. Nutsshall be ASME SA-194, Gr. 2H . Recommended torque figuresfar packing gland nuts shall he listed on the manufacturer's
drawings

Valve stems for gate and globe valves shall be
forged stainless steel, ASM A276, Grade 410, Condition T,with a minimum tempering temperature of 1100oF. Valve stemsshall be furnished with a 16 RMS or finer finish.

11 31
11 32
11 33
11 +34

11 35

11 39

11 ~ 42
11 43

11 46

11 47
11 48

11 ~ 49

11 ~50

11 +51

52

11 53
11 54

11 ~ 56
11 57

11 58

12 2
12 3
12 ~ 4

12.6
12 7
12 ~ 8
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1- 13

Packi.ng on valve stems shall be preformed Grafoil
with preformed John Crane 187-I as the top and bottom ring
or equal in perfozmanae, acceptable to the Engineers

All valve materials must be capable of meeting the
radiation dose specified in CONDITIONS OP SERVICE

VALVE MINIMUMWALL TBICKNESS

Valve wall thickness measurements are required onall valves larger than 1 inch nominal pipe size

Valve wall thickness measurements shall be taken tafter machining has been completed and prior to assembly,
using qualified inspectors and procedures, ~aproved by the
Engineers. WalL thickness measuranents shall not be starteduntil the Seller has received a copy of his procedures
stamped «Approved» by the Engineers

Valves shall be ins pected visually and specia 1
attention shall be paid to ground areas, thin areas, and
areas which may be suspect and they shall be measured as
outlined herein. Valves shall be examined in repaired
areas

12 ~ 10

12 11

12 13
12 ~ 14

12 ~18

12 21
12 22

12 25
12 26
12 27
12 28
12 29

12 31
12 33
12 34
12 35

ch-12277-264 2e 03~3~0

Valve bodies shall have wall thickness measured
using deep throated calipers /or equal) or ultrasonic
thickness measuring devices . A sufficient number of
measurements shall be taken to assure that the finished
valve body and bonnet meet the minimum wall thickness
requirements as shown on vendor's detail valve drawings
which, in turn, must meet the requirements of ASME III.

As a general guide, depending upon the
conf iguration of each particular valve, measurements shall
be taken and recorded of the body, port openings and flange
thicknesses, at four points 90 deg. apart for valves
4 inches and smaller, and at eight points 45 deg apart for
valve 6 inches and larger, in a vertical plane, and at
horizontal intervals 1 to 2 inches fram the port ends of the'valve, at the midpoints between each port end and the valve
throat, and also in the throat area on each side of the body
bowl portion of the valve Valve bcenet flanges shall be
measured for thickness in the same manner and number of
locations as body flanges. The bonnet shall be measured for
thickness at several locations, equally spaced around the
periphery of the valve bonnet wall.

In addition to the aforementioned requirements, all
valves shall be .visually inspected for damage Ground
areas, or thin areas which may be suspect, shall have
thickness measurenents taken as previously outlined The

12 37
12 38
12 39

12 40
12 41

12 +43
12 44

12 45
12 46
12 47

12 48
12 49
12 50

12 51
12 52

12 54
12 56

12 58





dimensional check of thicknesses shall include remeasurementof those areas which have undergone machining or repairs
This applies particularly to forged valve bodies in vhichfinish machining and drilling could affect wall thickness.

Valve wall thickness measurements shall be
documented, preferably on cross-sectional valve drawings or
sketches identifying the measurements and comparison vith
specified minimum wall thicknesses. The ultrasonic
measurement technique shall be certified to have a maximumerror in repeatability and accuracy of mt more than
2 percent of the wall thickness Ultrasonic examination for
thickness determination, if per farmed, shall be in
accordance with ASME Section V, T-550

MOTOR OPERA'MRS

13 ~ 1
13.+2
13 3

13 5
13 6

13~8

13 9
13 10

13 ~ 11

13 15

Motor operator shall be Limitorque" or
Engineers'pprovedequal mounted on the valve yoke in a manner thatvill ensure proper alignment and also ensure againstdeleterious effects of either possible leakage from thevalve stem packing or high temperature by conduction,

convection, or radiation.
The motor-operated valve shall include yoke, body,

gear boxes, and complete motor-operated unit The entire
operating mechanism shall be designed to withstand any shockresulting from operation with improper setting of limit
switches or torque limiting devices or with foreign matter
lodged in valve The operator shall he capable of closingor opening the valve against maximum differential pressure
and maximum flow as sp cified on the Motor~crated Valve
Data Sheets by Engineers.~ It shall successfully open,close, and seat the valve within the range of operatingvoltage specified

The motor operator shall be furnished with a
handwheeL. The handwheel shall not rotate during electric
operation but must be responsive to manual operation at all

..times except when being ~orated electrically. The motorshall not rotate during hand operation nor shall a stalled
motor prevent manual operation. When in manual operation,the unit shall remain in this position until the motor is
energiz ed, at which time the valve operator shallautomatically return to electric operation It shall remain
Xn motor position until the handwheel operation is againdesired ~

13 18
13 ~ 19
13 21

13 22

13 24
13 26

13 ~ 27
13 28
13 29
13 30

13 31
13 32

13 34
13 35
13 36
13 38

13 040
13 ~ 41

13 ~43
13 044

03/03~0

The bolting at the motor operator to yoke joint andthe yoke to bonnet joint shall be provided vith lockingdevices, which shall be indicated on the manufacturer~s
drawings. In addition, the Seller shall assure that the

ch-12177-2641e

13 46
13 47

13 48
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stem nut 1ocknut is properly secured by staking at twopoints 180 degrees apart, or by other means successfully
used by the Seller beefer to Section 2

The design of gearing shall be such that during
manual operation the maxbuum force required on the handwheelt6 open or seat the valve should not be greater than
80-85 pounds

In the event that this is not practical, specificwaivers for forces not, to exceed 100 pounds may be cLranted
by the Engineers

13 ~49

13 50

13 52

13 53

13 55
13.56

The hanctrheel retaining nut shall be welded to the 13.58
handwheel hub, where applicable, to provide for the use of . 14 1
an air driven lug or torque wrench for operating valves.

The maximum handwheel input torque and force(rim-pull) to achieve the motor torque and to ensure properoperation of the valve shall be determined by the Seller and
stamped on a metal plate permanently attached to the
handwhe el i

14 3
14 4
14 5

Each motor operator shall be removable from thevalve for maintenance without dismantling the valve.
All ac motors shall be rated for operation at

575-V, 3 phase, 60 Hz The aators shall have 15 min.short-time rati.ng and conform to NEMA standard MG1, Sections
10 35, 12.41 and 12 42, unless otherwise noted. The motorsshall operate under ag.l service conditions with terminalvoltage variation between 10 percent above and 20 percentbelow rated voltage.

All dc actors shall be rated for operatice at 120 Vdc. The motors shall have 5 min short-time rating and
conform to NEMA standard &1, Sections 10 63, 10~64, and
12 62, unless otherwise noted The motors shall operateunder all service conditions . During an eaergency, the

ch-12177-2641e " 03/03~0

The valve control shall have a built-in lost motiondevice that travels a minimum of 135 deg before imparting a
hammer-blow to start the va lve in either the closing or
opening direction. This lost notion device shall alsopermit the motor to attain full speed before the load is
encountered, and the load should be shared equally by the
two 1ugs making up the haamer-blow device

Bearings shall be ball or roller type throughout,
designed to facilitate renewal, except for guide bushingswhich shall be sleeve type. Seals shall prevent lubricant
escape ar foreign particle entrance

14 7
14 8
14 9
14 ~ 10
14 11
14 ~ 12

14 14
14a15
14 16

14 ~ 18
14 ~ 19

14 ~ 21
14 ~23
14 24
14.25

14 26

14 28
14 ~29
14 30
14 31
14 32

114
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station direct current voltage might gradually deteriorate
from 140 V dc to 101 V dc at the texminaIs of the dc actors
Therefore, each direct current motor shall he capable ofdelivering adequate ~wer so that the driven equipment will
perform its function properly under this condition ofvarying voltage

The motor operator shall open and clcee gate valves
against full differential pressure at a rate of not lessthan 12 inches per minute and globe valves at a rate of notless than 4 inches pex minute unless otherwise specified onthe «Motor~rated Valve Data Sheet by Engineers/Seller."

Terminals shall be provided for connecting xemotecontml stations or xelay contacts to provide for remoteoperation of the valves

A position txansmitt er (50 ohm, 25 wattpotentiometer suitable for 125-V dc source) shall besupplied if specif ied on the «Motor~crated Valve Data
Sheet by Engineers" under Special Requirements Remoteposition indicator vill be pxovtded by the Purchaser

A limit switch assembly shall be supplied and
mounted integrally with the operator A total of 16 limitswitches, adjustable either independently or in groups,shall be provided for control and indication, 12 of whichare fox'he Engineers'se There shall be an equal numberof contacts that open or close at a given setting. The
switches available for external control ~ interlocking, andmonitoring shall be capable of being set at positions ofvalve travel other than those settings required for basicvalve operator control The type, quantity arrangement, andsetting of switches shall be subject to approval by the
Engineers

Each valve contxol shall be equipped with two
torque switches The torque switches shall be ad justable.
One switch shall be respces ive to Ioads encountered in.closing direction of travel and the other in openingdirection of travel. The closing torque switch shall be
employed far wedging" gate or globe valves to control the
predetermined seating thrust

The motor operator and valve shall be furnished as
a matched/designed system for the entire range- of conditions
defined in this specification.

The Seller shall submit the calculations for thesizing of each motor ~orator, including torque switchsettings, to the Engineers.

14 +33
14.34
14 35
14i36

14 38
14 39
14+40

14 ~41

14 ~43
14 44

14 ~ 46

14 «47
14 ~49

14 «51
14.52

14 53
14 54
14 55

14 ~ 56
14 ~ 57

15 1

15.2
15+4

15 5
15 6

15 8
15 ~ 9

15 11
15 12
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The following information shall be determined andtabulated for each motor operated valve: a) maximumthrust/torque capability of the valve and motor operator, b)
maximum developed thrust/torque and stalled thrust/torque of
each motor operator, c) reccamended torque switch settings,
d) maximum torque switch setting for the unit to prevent the
operator from developing the lesser of'he imam allowable
torque far the valve and for the operator, e) maximum torqueswitch setting to protect the valve pressure boundary, andf) handwheel input, force (rica-puLI) and torque, to achieve
motor torque

The torque switches shall be calibrated by theManufacturer of the valve operator and conf irmed during
Performance Tests by the valve manufacturer

Gate and globe valves shall be stopped in the fully
open ~sition by the geared limit switch Gate and globevalves shall be stopped in the fully closed ~sition by thetorque limiting device.

The design of the motor~erat ed valve assemblyshall be such as to Lock the discs in position to prevent
creeping from the fully seated position and relaxation oftorque when the operator is deenergized

Switch contacts shall have a 115-V ac, 20 amp or
125-V dc, 1/2 amp inductive interrupting rating unlessotherwise specified

A space heater shall be provided inside each switch
compartment suitable for 120 V ac.

Lubricants used shal I be suitable for serviceconditions ~secified and shall be listed on the»Motor-
Operated Valve Data Sheet by Seller "

Motor operators, including the drive gator and allelectrical compaaents, shall opera te sati sfactori ly under
.„the conditions given under CONDITIONS OF SERVICE in thisspecification and as specified on the Motor~crated Valve
Data Sheets by Engineers.» Where specified on the datasheet, valve motor units shall be furnished with radiationresistant internals.

Motors shall be totally enclosed with Class B orClass 8 insulation as specified on the»Motor&perated Valve
Data Sheets.< This insulation shall be nonhygroscopic andsuitable for the conditions encountered in power generatingstations

15 14
15 15
15 16
15 17

15 18
15 19

15 20
15 21

15 23
15 24

15 26
15 28
15 29

15 31

15 ~32

15 34
15 35

15 37

15 39
15.40

15 42
15 43
15 ~44

15 45

15 47
15 48
15 49
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The manufacturer shall submit prototype test data
to denonstrate satisf actory operation in the cambined
pressure, temperature, humidity and radiation environment
specified. The tests shall be performed and documented in
accordance with XEEE Standard 382, except that the test
profile used to simulate accident environment shall confarm
to the values and durations specified for each parameter
under the service conditions specif ied in
CONDITIONS OF SERVICE. Qelivery of the valves shall'ot
commence until the test data has been stamped "Approved" by
the Engineers

The valves inside the containment will be
inaccessible for maintenance and lubrication during normal
operation for periods up to 1& months. The actuator shall
perform satisfactorily for such periods without maintenance.

The motor operator shall be capable of being
operated three times within the first hour a fter the
accident service candition specif ied in CONDITIONS OF
SERVICE becomes effective and five times during the 7 days
thereaf ter.

15 51
15 +52
15 53
15 54
15 55

15 56
15 57
15 ~58
16 ~ 1

16 3
16 4
16 ~6

16 ~ 8
16 9

16 ~ 10

WELDING

GRllsxsl

All welding, welding procedures, welding procedure
qualification, and welder cpxalification shall be in
accordance with the requirements of ASME III and the
additional requirements of this specification. Each welding
procedure shall be suhaitted for review and stamped ~aroved
by the Engineers pri.or to the start of production welding.
Each welding procedure shall include a welding procedure
qualification test report and a means for identifying the
)oint or points for which it will be used in production

Welding shall not be performed on materials that
are below a minimum temperature of 50oF.

On1y low«hydrogen type electrcxt es shall be used
when the shielded metal arc welding (SMAW) process is
selected far productian

Where impact testing is required by this
specificaticn, the weld procedure qualification tests shall
include impact testing as required by ASNE III Minimum
service temperature shall be as stated in MATERIALS

All weld filier metals shall meet all of the
requirements of ASME III and the Applicable ASME II, Part C,filier metal specif ication

16. 14

16 i17

16 ~ 19
16 20
16 ~ 22
16 23
16 %24

16 25
16 26
16 27

16 29
16 30

16 32
16 33

16 ~ 35
16 36
16 37

16 39
16 ~40
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Meld End Pre ration 16 +13

All weld end preparation for valves which Wll befield welded shall be in accordance with Stone 5 webster
prawing No SKDWP-1056-3-5, except Mark No. 2ASS-HOV109,~hich shall comply to STD-SP-1056-3-5, Pig A bored to the%~ dimensica

16 ~ 45
16 46
16 ~47
16 48

The letter in the Valve Description Number
haaediately following the Code Class is a code to designatethe wall thickness or pipe schedule of the piping ad+iningthe valve and is defined on the INotorWperated Valve Data
Sheet Notes.

16 51

16 52

16 56

Each valve shall be provided with a stainless steel
nameplate permanently attached to the exterior of the valve,
Xn an accessible location external to any normally insulatedsurface, and observable while the equipment is in operation
The nameplate shall contain the following information:

Manufacturer's name, model, and serial nunber

Year built
Purchaser's nark number and valve description

number

Primary service pressure rating
Design pressure

Design tanperature

Stress relieving and radiographing
Code symbol and National Board nurser (except as
noted in TECHNZCAL RE ZREME;NTS

ALL valves shall be Legibly marked with the heat
number as well as other identification marks specif ied by
ASME ZZZ

17
17 2
17 3
17 4
17 6

17 9

17

17 13
17 14

17 16

17 18

17 +20

17 22

17 24
17 25

17 29

~ All globe valves shall have bridge mII marking orfLow direction arrows marked on the valve body to indicate
pressure under the valve disc

Material which requires nondestructive examinationshall be permanently marked gi.e., RT, PT, MT) when
examination has been accomplished and accepted.

17 31
17 32

17.34
17 35
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Manufacturer 's name or trademark, primary service
pressure rating, size, and material designation shall be
forged on the body ar bonnet of each valve or stamped on ametal plate on the bonnet structure in accordance with
applicablc provisions of MSS-SP-25.

The netor and motor operator shall be provided with
a nameplate marked in accordance wf.th the Manufacturer Is
standard and with the 'urchaser Is mark number The
handwheel shall be marked as specified in MOTOR OPERA%)RS.

17 %37
17 +38

17 39

17 41
17 42
17 43

SEISMIC UIREMENTS
(Valves)

GENERAL

17 48
17 49

17+52

The Seller shall confirm in writing and shall
submit a report, including calculations ar test data, forreview by the Engineers which support his statement that thevalve assembly furnished under this ~scification meets the
requirements for the Design Base Earthquake and Operating
Base Earthquake listed below The Seller. shall, as part ofhis report, provide natural frequency data determined byeither analysis or test. The analysis or test shall confirmthat the resulting 'deflections shall not cause damage to thevalve assembly which may be detrimental to its capability tofunction as specified.

The Seller is afforded the options noted x forqualifying his equipment to the specified seismic
environment

17 55
17 56
17 57
17 58
18 ~ 1

18 3
18 ~ 4
18 5
18 ~6
18 7

18 9
18 10

Static Analysis
~Dmic Analysis
Seismic Testing~Oability Testing

gC) va lve assembly
( )
(X) va lve operator
g) va lve assembly (Active

Valves 2 inch and Larger)

18 12
18 14
18 16
18 18
18 20

Sellers shall submit a summary of the qualification
program to be utilized Sellers may consider exercising" excluded options only after discussion with and written
concurrence from the Engineers If given narc than oneoption, the Seller shall indicate which, or how many,options he intends to utilize to qualify his equipment forthe given seismic input. If testing is chosen or specified,Sellers shall suhait details of the proposed test forreview. If static or dynamic analysis is the mde ofqualificatian, the Seller ~ s eunxnary shall include adescription of the mathematical model and the analytical
method intended far use in qualifying the equipment. 1f thequalifying program is predicated upon existing data, either

18 22
18 23
18 ~24
18 25
18 26
18 .27
18 28
18 29
18 30
18.31
18 32
18 34
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petly or entirely, the data, and reasons why it is
considered ~aplicable, should be submitted with the seanezy

SelLers shaLL include a schedule of submittals,interface resolutions, and certificates to be suhnitted toor received from the Engineers, as discussed herein
Xn the performance of tests or analyses toestablish seismic adequacy, the structura1 interaction ofthe entire assembly (e.g , valve-operator assembly) should

be considered Testing of the valve assembly may be
employed in accordance with the instructions provided .
Superposition of test results for the operator with analysisresuLts for the valve body and yoke assenbly (including theeffects of the operator) may be utilized, providing theapplicabi1ity of the procedure can be demonstrated As a
minimum, the Seller's seismic qualification program shallinclude testing of the operator.

The Seller is required to show that the valve wtl1
have its Lowest natural frequency above a value of 33 cyclesper s econd This requirement may be denonstrated byanaLysis or test methods.

A final analysis/test report shall be compiled bythe Seller and suhnitted to the Engineers for their review
and certification. The Seller shall also suhnit aCertificate of Compliance which will be stamped and signed
by a Registered Professional Engineer with the statementthat he has seen and reviewed the adequacy of the method forestablishing that the seismic design requirements have been
met A serrnary of the calculation or test method shall beincluded in the compliance statement. The sunrnary need beonly a short paragraph, but should include code references
and equations. The certificate shall also be signed by a
knowledgeable officer of the Seller's company

STATIC ANALYSIS

The Seller is required to establish valve assembly
adequacy for both seismic conditions given below Each ofthe three def ined directions of earthquake input (twohorizontal and one vertical taken orthogonally) shall beevaluated separately.. The calculated result of the threestress analyses shaIL be superimposed on a square root ofthe sum of the squares (SRSS) basis. Horizontal andvertical seismic accelerations and associated allowablestress Limits for both seismic conditions follow.

18 ~35
18 36

18 38
18 39
18 40

18 42

18 43
18 44

18 ~ 45

18 46
18 ~ 47

18 ~49

18 50

18 52
18 53
18 54
18 55
18 56
18 57
18 ~ 58
19 1
19 ~ 3
19 4
19 5
19 6

19 10

19 13
19 ~ 16

19 ~ 17
19 ~ 18
19 19
19 20

19 21
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ratin Base Eart ke OBE 19 «24

The valve assembly shall be designed to be capableof continued operation with all maximum operating loads
acting simultaneously with the seismic loadings The
horizontal {N-S 8 E-W) and vertical seismic loadings are:

g (1) ~ 2.0 (horizontal)
r

g (2) ~ 2.0 (verticaL)
NOTE: g ~ acceleration as a fraction of acceleration

due to gravity.
Desi Basis Ea uake BE

The valve assembly shall be designed to withstand
the canbined effects of all maximum operati.ng loads, acting
simultaneously with seismic loads without loss of saf et:yfunction or structural integrity. The horizontal
p4-S S E-N) and vertical seismic loadings, respectively,
are e

19 26
19 27
19 30

19 a33

19 ~ 35

19 38
19 ~39

19 ~44

19 ~ 46
19 ~ 47
19 48
19 49

g (3) ~ 3 0 (horizontal)

g (4) = 3.0 (verticaL)
Instructions or Static Anal sis

19 51

19 ~ 53

19 57

The base natural frequency of the vaLve assembly
must be determined and shown to be above a value of
33 Hz

20 1

20 2

2 0

3 Q

The Seller is required to multiply the appropriate
masses of the vaLve assembly components by the
acceleration values in three orthogonal directions,
so as to load the val~e assembly in thesedirections . The calculated result of the three
stress analyses shall be superimposed on a squareroot of the sum of the squares (SRSS) basis.

- The structural load-carrying members, Wetherinternal components or externaL components, such as
hold&own bolts, must be checked to ensure adequacyof design under seismic loading

The vaLve assembly is to be analyzed on a worst~se
basis with regard to operating conditions. g checkof critical area def lections must be mad e toascertain that detrimental damage will not occur.
The deflection at the center of gravity of'the

20 5
20 6
20 7

20 ~ 9

20 10

20 12
20 13
20 14

20 16
20 18

20 ~ 19
20 20
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valve operator, relative to the valve body, shall
be determined 20 21

The static analysis report, shall contain: a title
page, abstract, table of contents, introduction
(ob jectives, methods of analysis, assmaptions g

design criteria), seanary of results, geaaetry and
eat'erials data, references, and the detailed
analysis.

Allowable Stress

VaLves which are ASME Boiler and Pressure Vessel
Code ASME ZZX +Class 1) have the following
cunbinations and categorization s of load with
relevant stress Limits in accordance with
paragraph HB-3500:

ASME Section ZII Class 1 valves shall be designed in
accordance with the provisions of paragraph NB-3500
of the ASNE Boil,er and Pressure Vessel Code (latest
revision) . In the design of Class 1 valves, the
Operating Basis Earthquake (OBE) loads def ined
herein shalL be considered in the evaluation of
upset plant operating conditions. The Design Base
Earthquake shall be considered in the evaluation of
faulted plant operating conditions. The earthquake
loadings shalL be combined with relevant operating
condition loads in addition to other specif ied
dynami c loads (if any) Operating loads to be
combined with seismic loads are those due to
maximum ~orating conditions and/br (relevant)
transient conditions def ined elsewhere in this
specif ication
The following seismic cyclic criteria will be used

for all Class I valves (See ASME Section IIX HB-3550):

A total of five OBE and one DBE with 20 cycles of
maximum respcase per earthquake, shall be assumed
to occur.

20 23
20 24
20 e25

20 26

20 29

20 31
20 32
20 34

20 37

20.36
20 39
20 40

20 41

20 ~ 42

20 43
20 44

20 45

20 ~ 47

20 49
20 50

2 % Cyclic stresses due to earthquake should be added to
cyclic.stresses due to transient conditions defined
elsewhere in this specification, in accordance with
ASME Section ZIZ, paragraph NB-3550

20 52
20 53
20 54

Por ASNE Section III, Class 2 (NC) ar 3 pK))
valves, use the following criteria:

21 1

21 e2
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Membrane
Desi Condition Stress Limit

Membrane + Beading
) Stress Limit Pm + Pb)

21 6
21+7

X~E plus Maximum
Operating Loads

XXMBE plus Maximum
Operating Zoads

Mhere:

11S

2.0 S

65 S

2~4 S

21 9
21 10

21 ~ 12
21 13

21 ~ 16

(a) S - Allowable stress values at the desicCn
temperature from Tables I-7, 8, ASME
Section III, Appendix I.

The standard or alternative design rules of
NC3500 and ND3500 may be used in cmnjunction
with the stress limits specified .Por design
and normal cond itions, valve bodies shall
conform to the requirements of ASME III~

NC3500 or ND3500, as applicable.

21 ~ 18
21 19
21 20

21.24
21 25
21 27

21~28

gc)

gd)

Operating loads, to be combined with seismic
loads, are those due to the maximum operating
conditions identified elsewhere in this~sification.
Valve nozzle (piping load) stress analysis is
not required when both the following
conditions are satisf ied by calculatim:
(1) section modu lus and area of a plane,
normal to the flow, through the region of
valve body crotch is at least 10 percent
greater than the piping connected (or joined)
to the valve body inlet and outlet nozzles;
and, (2) code allowable stress, S, for valve
body material, is equal to or greater than the
code allowable stress, S, of connected piping
material. If unable to comply with this
requireaant, the, design by analysis procedure
of NB-3545 2 is an acceptable a1ternate
method.

ge) Casting quality factor of 1.0 shall be used

Requirements for the acceptability of a valve
design are not intended to assure the
operability adequacy of the valve

21 ~ 31

21 32
2 1+33

21 37
21 38

21 ~39

21 40

21~41

21 43

21 44

21 46

21 48
21 49
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DYHAMXC ANMYSXS,

The Seller is required to establish valve assembly
adequacy for both earthquakes given be1ow The analysis
MLL be based on the modal response technique by computingthe frequencies and modal responses. Bach of the three
defined directions of earthquake input (t~ horizontal and
one vertical taken orthogonally) shall be evaluated
separately. The calculated result of the three stress
analyses shall be superimposed on a square root of the sumof the squares (SRSS) basis Horizontal and vertical
seismic accelerations and associated allowable stress Limitsfor both seismic conditions foLLow:

21 ~53

21 56
21 ~58

22 2

22 3
22 4

22 5
22 6
22 7

0 ratin Base Eart ke OBE 22 9

The valve assembly shall be designed to be capableof continued ~oeration with all maximum operating loads
acti.ng simultaneously with the seismic loadings. The
horizontaL (N-S 8 E-W) and vertical seismic loadings are the
same as those listed for static anal.ysis.
Desi Basis Za uake DBE

22 11
22 12
22 15

22 18

1. Elements of an acceptable mathematical model and
analytical method include the following:
a 0 The critical areas of the valve assembly shall

be defined

b

Co

The significance of various valve assembly
components shall be examined.

A tractable model with necessary assumptions
shaLl be defined

The characteristics 'f supports and /br
attachments to be i.ncluded in the model shall
be developed

The valve assembly shall be designed to withstand
the canbined effects of all maximum operating loads, acting
simultaneously with seismic loads without loss of saf etyfunction or structural integrity. The horizontal~ 5 E-W) and vertical seismic loadings are the same as
those listed for stati.c analysis.
Xnstructions for amic Anal is

22 20
22 21
22 22
22 24

22 %27

22 29
22 30

22 33
22 34

22 36
22 37

22 39
22 40

22 42
22 43

e. The properties of connecting members between
masses necessary to approximate the structuralstiffness of the system shall be defined.

22 45
22 46
22 47
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f The extent to which the proposed mass breakdown
permits determination of stresses and
deflections in significant ar critical areas
shall be defined.

22 ~ 49
22 50
22 51

The decision to include an element of the valve
assenbly as a separate mass point may depend
on the natural frequency of the element
Estimates of the natural frequencies of the
elements which are large enough to affect the
response of the system shall be determined
prior to Lumping the element stiffness and
mass

22 53
22 54
22 55
22 56
22 57

22 58

2 0 Once the mathematicaL model for the valve assemblyis established, natural frequencies, nede shapes,
and participation factors can be readily

, calculated The horizontal and vertical seismic
loadings {as defined for static analysis) are used
as input to calculate the modal accelerations at
the mass points identified in the model. The modalinertia forces are obtained by mul tiplying the
lumped, masses of the model by the calculated modal
accelerations. These forces are applied staticallyto the model while retaining the vectordirectionality and the resultant modal internal
loads and stresses For the amplified response
spectra provided, the Vendor shall evaluate eachdirection of earthquake separately; i e, vertical/
transverse, and long itudinal (along componenthorizontal axis) . For each analysis; aedes which
are closely spaced ~thin 110 percent of an object
mode) shall have their respective responses summed
on an absolute basis This sum (or group of sums)shall be ccmbined with the remaining «singular«
modal responses on a square root of the sum of the
squares (SRSS) basis The calculated result of the
three stress anaLyses shall be superimposed on an
SRSS basis.

23 2
23 3
23 ~ 4
23.5

23 7
23 8

23 ~ 9
23 10

23
23 ~ 12

23 13

23+14

23 15
23 16

23 17
23 18

3 Q The valve assembly is to be analyzed on a worstmase
basis with regard to the operating condition A
check of critical area deflections must be made to
ascertain that detrimental damage will not occur.
The deflection at the center of gravity of the
valve operator relative to the valve body shall be
determined ~

23 20
23 22

23 023
23 24
23 25

4 The dynamic analysis report shall contain: a title
page, abstract, table of contents, introduction
(ob jectives, methods of analysis, assumptions,
desi criteria), sumnary of results, geometry and

23.27
23 28
23 29
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materials data, re ferences, and the detailed
analysis.

5 Allowable Stress

This item is the same as for STATIC ASLLYSZS It is
oot repeated here, hot appIies in all respeots as
though it were repeated here

23 30

23 33

23 e36

23 41

The Seller is required to establish seismic
adequacy of the valves to be furnished by provision of test
data. Valves are required to exhibit a nd.niaem natural
frequency above 33 Hx The acceleration values listed below
shall be 'considered as miniaaun base input to qualify the
equipment hF test procedures for the Operating Base
Earthquake and the Design Base Earthquake

rat Base Earth uake

gg9) = 2»0 (horizontal)

gg10) = 2 0 (vertical)
Desi Base Earth ake

g+11) = 3 0 (horizontal )

g (12) = 3.0 {vertical )

N EE: g = acceleration as a fraction of accelera-
tion due to'ravity

These testing requirements supplement other
a~plicahle industry standards (such as «1ZEE Guide for
Seismic Qualification of Class T Equipment for Nuclear Power
'Generation Stations,«STD-344-1971), or provide guidance for
testing where no such codes are available Xn any case, the

..gininmn acceptance criterion will include gas applicable)
the following:

1 No loss of function, or ability to function, before,
during, or after the proposed test

No structural/electrical failure (i e, connections
and anchorages) which would compranise component
integrity.

3 No adverse or maloperation before, during, or after
the proposed test that could result in an improper
safety action

23 44
23 45
23e47
23 48
23 49

23 50

23 52

23 54

23 56

23 58

24 2

24 4

24 7
24.8

24 11
24 12
24 13
24 14
24 16
24 17

24 19
24 20

24 22
24 23

24.25
24 27
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The acceleration va luce listed are considered
minimea input for testing, gr1ncipally by sine wave methods.
Required Response Spectnun @AS) may be supplied (orrequested) to further define the earthquake emrironment gf
RRS are enclosed with this specif ication, Test Response
Spectrum (TRS) developed by single or multifrequency test
methods must be shown to envelop the Required Response~~rum.

structions for Seismic Testin

The valve assembly should be mounted as closely as
possible to the in-service orientation duringtesting Also, the appurtenances and attachment to
the valve assembly, such as connecting piping,attached components, and anchoring devices should
be the same, or at least similar to that of the
intended service condition If insuf ficient
information concerning the intended service
conditions or the interface connection s is
presented in this specif ication, the Seller shallcontact the Xhgineers for .further definition.

2 Operating conditions which practicably approximatethe worst case operating conditions; gi.e., at
pressure, temperature, energized, in the operating
mode, etc), shall be utilized for equipaent testing
unless specifically noted otherwise.

3 Acceleraaeters will be mounted on the test table and
throughout the unit in order to monitor test input
and output res peas e The placement of the
acceleraaeters will be specified by the Seller, and
approved by the Engineers Their Locations will be
selected to produce as much &formation concerning
the dynamic response of the canponent (s) aspossible. The deflection at the center of gravityof the valve operator, relative to the valve body,
must, be determined

24
29'4

30
2¹ 31
24 33

24
34'4

37

24 40
24 41
24 43
24 44

24 45
24 46

24 47
24 48

24 51
24 52

24 53

24 55
2¹ 56
24 57
24 58
25 ~ 1

25 2

25 3

4 Electrical mceitoring will be employed, as appli-
cabLe, to deaanstrate functional continuity

5 Input motors during testing should be applied to onevertical and one principal (or two orthogonal)horizontal axes silltaneously unless it can be
deaenstrated that the equipment response along thevertical direction is not sensitive to thevibratory motion along 'he horizontal direction,
and vice versa The time phasing of the inputs inthe vertical and horizontal directions must be such
that, a purely rectilinear resultant input is

25 ~ 6
25 7

25 12

25 14

25 ~ 15
25 16
25 ~ 17

25 18
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avoided The acceptable alternative is to have
vertical and horizcetal iaputs in-phase, and thea
repeated with iaputs'80 degrees out-of~hase Zn
addition, the abovewutHned test must be repeated
with the equipment related 90 degrees horizontally

1

6 Sinusoidal Testing

25 19

25 21

25 24

a A frequency scan (2 octaves per minute maximum)
at a constant minimum accelera tion of
shall be performed for as much of the range
between 1 and 34 cps as practicable. Me
objective of this test is to determine the
natural frequencies, amplification factors,
and off-axis (coupliag) response of the tested
valve assembly and its critical components or
appurtenances and to assure general seismic
adequacy over the full frequency range of
interest. The acceleration input constants to
be used are the higher values of those listed
for the OBE or DBE above.

25 26
25 27
25 29
25 30

25 31

25 32

25 33
25 34
25 35

b

C«

If the frequency scan results indicate that the
response along the horizontal axis is not
affected by vibratory motion in the vertical
direction, and vice versa, or if a maximum of
one fundamental natural frequency is
identified, a sinusoidal dwell test may be
performed in accordance with the requirements
of Item 6c. Xf dwell tests cannot be
justified on this basis, a single or
multifrequency testing must be ~rformed to
show that the Vest Response Spectnin envelops
the Required Response Sperm. A dwell test
may be perforned at 1 5 times the required
input acceleration level in accordance with
Item 6c if multiresonances or off-axis
coupling responses are evidenced.

A "dwell< test of the valve assembly shall be
performed at the natural frequencies
identified during the ~scan ." Additionally,
other frequencies should be selected if
amplification fa ctors of 2.0 ar nore are
iadicated A 20 to 60 second duration is
considered acceptable for each dwell P The
acceleration input constants to be used should
be the higher of those listed for the OBE or
DBE «

25 37
"25 38

25 «39
25 40

25
25 42

25 43

25 44

25 45

25 47
25 48
25 49

25 50
25 51
25 52

25 53
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7«

8

9

Sin~eat Testing

A sine-beat test may be employed in can~ctian Wth
the sine-scan test described under Item 6a The
sine-beat test is an alternative to the dwell
portion of the program outlined in Item 6c The

. provisions of Item 6b apply in Justifying the useof the sine-beat test. The peak amplitudes of
input must, as a minimum, equal those required
under Item 6c for the OBE or DBE . For the'ndicated level of equipnent damping, the Test
Response S pectrum must be shown to emrelop the
Required Response Spectrum

Qualification programs for random, time history,
canplex wave, and other multifrequency testing
Xnput are considered acceptabLe alternatives to the
sinusoidal vibration test criteria outlined above.
Por the indicated Level of equipment damping, the
Test Response Spectnm must be shown to envelop the
Required Response Spectrum.

The Seller shall identify the number and types of
operational tests to be conducted before, during,
and after the seismic testing program. As a
minimum, suf ficient post test examination must be
made to ascertain that detrimental damage has not
occurred .

25 56

25 58
26 3

26 4

26 5

26 6

26 7

26 9
26 10
26 11

26 12
. 26 ~ 13

26 15
26 ~ 16
26 18

26 19

10 The Seller may use existing prototype test data
provided this data meets the requirements of the
specif ication If the Seller performs seismictests to -meet these specifi.cation requirements, heshall notify the Engineers 2 weeks prior to the
conduct of the testing and shall afford the
Engineers and the Engineer's inspector the
opportunity to witness any or all parts of thetests and inspections.

The Selleris documentation test report shall contain
substantive information in the following areas (asapplicable):

26 21
26 22
26 23

26 24
26 «25
26 26

26 28
26 29

a.

b

C«

Description of the testing facilities and
equipment incluR ing functional capability,calibration dates, etc-

List of valve assemblies or subassemblies
tested.

Identification of the type of testing input,including intensity level, frequency content,

26 31
26 32

26 34
26 35

26 37
26 38
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number of axes, input duration, and time
history sketches of the typical input The
validity of such testing input shall be
demonstrated We physical installation of
the valves on the testing machine shall be
described

26 39
26 40

26 41

d Describe . the nenber, type, and location of
monitoring sensors on each valve assembly and
document the response recorded

e. Identify whether devices were tested in
ooperating condition during the testing of
valve assemblies

26. 43
26 44
26 45

26 47
26 48

f Identi fy whether subassemblies (devices, etc)
were mounted during the testing of assemblies
or supporting structures and demonstrate the
validity of any tests conducted without the
devices {or suitable substitutes) or with the
mounted devices in nonoperative condition

Describe frequency finding testing, including
sweep rates and amplitude used. Provide a
summary of frequency finding test results

h. In the event that analysis was used by the
Seller to detezmine the testing input:, provide
a descry.ption of the analytical methods and
procedures, including sketches of the
mathematicaL models used

26 50
26 51
26 52

26 53
26 ~ 54

26 56
26 58

27 2
27 3
27 4

27 5

Document and discuss any and alI malfunctions
that occur during the test program

OPERABILITY TES TIÃC

(For active valves 2 inches and larger as indicated on
MotorWperated Valve Data Sheets by Engineers)

The Seller shall demonstrate valve operability
during simulated Design Base Earthquake (DBE) conditions by
static deflection testing of the valve assembly A
representative number of active valves, selected according
to size, type, and gcessure class, shall be tested Tests
described herein shall be performed in addition to the
hydrostatic and. functional tests outlined elsewhere in this
specif ication. An acceptable static testing program is
outlined as follows:

27 7
27 %8

27 ~ 1 2

27 14
27 15

27 18
27 ~ 19
27 20

27 22

27 23
27 24

The valve assembly should be mounted and orientated
in a manner zepresentative of plant instalLation

27 27
27 28,
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The assembly will inc1ude the operator and all
appurtenances normally attached in service as
applicable

27%30

2. Design pressure of the valve, as identified eIse- 27 33
where in this specification, shall be applied 27.34

'hroughout the test
3 The actuator and yoke wiLL be deflected by

statically loading the valve at the center of
gravity of the ~orator in the direction of the
weakest axis and/br most critical axis with regard
to denonstrating satis factory operation The
imposed deflection must, as a minimum, equal that
determined by seismic analysis or testing as
representative of the DBE condition.

4. While in the statically deflected and pressurized
condition, operate (stroke) the valve through a
minimum of three coaylete cycles Oae cycle shall
consist of unseating against design pressure and
then reseating against design ~essure while
statically deflected The valve must perf orm its
safetywelated function vt thin the specif ied time
limits during each operational cycle.

5 A test report shall be provided giving complete de-
tails of the test procedures and results
Assumptions and conclusions could be included.

6. The Seller shall notify the Engineers 2 weeks prior
to the conduct of the testing and shaLL afford the
Engineers and the Engineers'nspector the
opportunity to witness any or all parts of the
tests and inspections.

An acceptable alternative to the static testing
program outlined above is a dynamic testing program to
simulate earthquake effects. We dynamic test may be
performed in accordance with the guidelines and requirements"of the seismic testing portion of this specification. Valve
function must be demonstrated during the dynamic testing
program.

SEISNXC ANALYSZS REPORT

27 38
27 39
27 ~ 41

27 43

27 ~ 44

27 47
27 48
27 51

27 52
27 53
27 54

27 57
27 58
28 2

28 4
28 5

28 6

28 ~ 8
28 9
28 10

28 12

28 16

The Seismic Analysis Re port shall contain the 28. 19
following information and be prepared in a stepWy-step form 28.21
that can be readily understood and verified by persons
skilled in such analyses . Pailure to follow these 28 .22
instructions will be grounds for disapproval and vill

~

~~

require Seller's resuhnittal.
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a

b

C«

e.

Title Page - Stone 5 Webster Purchase Order and
Specif ication Nxmbers, name of equipment being
supplied, date of report, prepared for Stone S
Webster Engimering Corporation.
Table of Contents

Senary of Results - Table identifying sections
analyzed, mmcimum stxess, allowable stress, factorof saf ety Define natural frequency

results'rovidepage reference to detailed calculation ofstress, etc, results
Introduction - Objective, scope, methods of
analysis, design criteria, asmxaptions, critical
sections, etc
Geanetry and Materials Data —Geanetxy, detail, and
assembly sketches, mass and stiffness ~operties,material pmperties, with reference to Vendor
drawings.

References - Identify sources of technical methods,
equations, material properties, etc. When
equations are used in the body of the report, thetechnical reference should be included

28 «24

28 25

28 «26

28 27
28 «28

28 29

28'0
28 31

28 32
28 33

28 «34
28 35

g. Detailed Analysi s — This section should be
extensive and include frequency analyses, loads

, analyses, analyses of critical sections,. etc
Conclusions should be developed as the analysis is
developed. Sketches of computer models should be
developed and shown.

28 36

28 37

2& 3&

h

$«
J

k

Input to computer programs should be included.
Description of Computer Programs - No program
documentation of well known programs such as ANSYS,
S%MDL, etc, is required Documentation of Vendor
programs should include a brief program description
and a test case demonstrating the program'svalidity.
Output of conputer program —A summary of pertinentresults must be in the body of the Seismic Report
Canputer output should also be included as an
append ix.
When submitting the Seismic Report to the Engineersfar review and approval, include drawings and other
data necessary for checking the structural mass and

28 39

28 40
28 41

2& 42

28 43
28 44

2& 45
2& ~ 46
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stiffness properties of the equipment to be 28.47
supplied.

SEISMIC TEST REPORT

Por testing, the Selleris test report shall contain
subst antive infozmation in the following areas (as
applicable):

28 52

28 55

a Description of testing facilities and equipment
including functional capability, calibration dates,
etc

28 58
29

b

Co

d 0

List of equipment (devices or assemblies) and
supporting structures tested.
Xdentification of the type of testing input,
including intensity level, frequency content,
number of axes, input duration, and time history
sketches of the typical input The validity of
such testing input should 'e demonstrated
Describe the physical installation of the equipment
on the testing machine.

Describe the number, type, and location of
monitoring sensors on each equipment and document
the response recorded

Identify whether or not devices were tested in
operating condition during the testing of
assemblies ar supporting structures (i.e., panels
and racks)

Identify whether devices were mounted during the
testing af assemblies or supporting structures.
Deaanstrate the validity of any tests conducted
without the devices (or suitable substitutes) or
with the mounted devices in nonoperative condition
Describe frequency finding testing, including sweep
rates and amplitude used. Provide a summary of
frequency finding test results.

29 2

29 '
29 4

29 5

29 ~ 6

29 7

29 8

29 ~ 9

29 ~ 10

29 11

29 ~ 12

29 13
29 ~ 14

h Zn the event that analysis was used
to determine the testing input,
description of the analytical
procedures, including sketches of the
models used.

by the Seller
provide a

methods and
mathematical

29. 15

29 16

Document and discuss aU; malfunctions that: occurred 29 ~ 17
during the test program.
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Document and discuss all pertinent operational test
and examinations .perfozmed before, during» andafter the testing program.

SHOP CLEANING

29 ~ 18

29 19

29 24

All valves shall be thoroughly cleaned gust priorto shipment by hand-cleaning, air-blasting, or detergent-fLushing. Cleaning of internaL surfaces of carbon steelvalves shall be in accordance with the ~aplicable
requirements of ANSI N45.2 1 (Cl.ass C) and the additional
requirements of this specification. These requirements arenot mandatory for suppliers of raw material.s.
Note: For ~sho cleaning, only these sections of N45 2 ~ 1specified herein need appLy, plus the Definitions of

Section 1 4.

29 27
29 28
29 30
29 31

29 33

29 36
29 37
29 38

Cleaning procedures shall, be prepared prior tocleaning. These procedures shal.l include the 'pplicable
item of Section 2.2 of ANSI-N45.2 1, and the requirementsspecifi ed herein Cleaning shall be per fozmed in
accordance with the prepared procedures. Cleaning
procedures shall be approved by the Engineers prior tocleaning.

Parts or subassemblies that wilL have crevices orinaccessible surfaces after assembly should be cleaned aswell as practical before assembly.

Inrnediately following cleaning with nonvolatilecleaning agents or fluids, rinsing or flushing using GradeIII or IV water shall be performed. Pinal rinsing or

flushed.ng

shall be with Grade IIIwater.

29 43

29 44
29 45
29 46

29 49
29 50

29 53
29 54
29 55

Drying of noncorrosion-resistant materials shall be
done by hand wiping with clean, lint-free cloths (dampenedin solvent if desired), except that:

1 Vacuum drying may be used only if provisions
are made to ensure that, no contaad.nants can
be sucked into the canponent.

2 Compressed air at roc+ temperature or heated
may be used only if it is dry, clean, fil-
tered (unl.ess oilless cxxnpressors are used)
and completely free of oiL.

29 57
29 58

30 3
30 4
30 5

30.7
30 8
30 ~ 9
30 10
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3. Ambient air circulated electrically, such
as by hair dryerWype blowers, need not befiltered.

30 13
30 14
30 15

Inert gas puxging is acceptable.

AEter the part has been properly cleaned, tested,
dried, and inspected, it shall be immediately protected
against contamination and moisture.

Engineering tests g .g ~ hydrostatic, performance
tests) on components shall be performed using Grade IZZ or
XV water. ~diately after draining (i.e, before drying),
the affected surfaces shall be flushed or rinsed with Grade
XIX water /unless Grade ZII water was used for testing)

All sur faces shall be inspected and meet the
requirements of Subsection 3 1 3 (Class C) of ANSIW45.2.1.
Meld splatter and sharp or abrupt protrusions from weld s
and/or castings shall be removed from surfaces that will
contact ~oerating fluids and as otherwise required.

In addition, the following shall apply:
External surfaces to be painted shall be prepared

in accordance with SHOP PAINTING and therefore need not
comply with above criteria.

Thin, uniform rust films are acceptable, except on
machined or matted surfaces.

SHOP PAINTING

The Motor Operator shall be suppl ied with the
Manufacturer ~s standard paint

A11 exposed external surfaces of valves shall be
coated with a zinc phosphate coating («parkerized«) using
the manufactureris procedure with the following exceptions:

Flanged faces
2 Machined weld ends
3. Valve stems
4 Packing glands
5 Adjusting nuts and bolts.

External machined va lve sur faces which are not
«parkerized" shall be coated as specified in PREPARATION POR
SHIPMENT

30 ~ 17

30 21
30 22

30 25
30 26
30 29

30 30

30 33
30 34
30 35

30 36

30 38

30.41
30 ~ 42

30 44
30 45

30 48

30 51
30 52

30.55

31 ~ 1

31 2
31 3
31 ~ 4
31 5

31 8
31 9
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Surface Pr ration 31 ~ 12

The surfaces to be painted shall be dry ahrasiveblast cIeaned prior to assembly in accordance with SSPC-SP6,
~Gxnmer cial 31 ast Cleaning " Precautions shall be taken
when sandblasting valve surfaces to prevent damage to vitalor moving parts.

PREPARATION FOR SHIPS'T

31 14
31 15
31.16
31 17

31 22

Packaging, handling, and storage prior to shipping
and subsequent shipping to the construction site shall be in
accordance with Regulatory Guide 1.38 and the requirementsspecified herein

When the mlve is equipped with an electricactuator, the shipping position shall be such that the motoris in ' horizontal posit ion with the limit switch
compartment horizontal or vertical up.

31 25
31 27
31 ~28

31 30
31 31

Items shall be classified in accordance with pro«31 33tection Level C of ANSI N45.2.2. /This level is not to be 31.35confused with Cleanliness Class C.)

31 38

Packaging shall be In accordance with Section 3 ofANSI-845.2.2 ~ with exceptions and additions noted below,unless otherwise specified The Seller shall be responsiblefor assuring that components are adequately protected forthe intended shipment and storage conditions, and /br shallprovtde any special storage instructions for such assurance
Components shall be canpletely dry prior to packaging. Gate
and globe valves nest be shipped in the closed position.
Procedures shall be prepared in accordance with ANSI N45 2-2
and submitted to the Engineers for record purposes.

Any questions whether items may be ~sub ject todetrimental corrosion" gas stated in ANSI-8454.2) shall beclarified with the Engineers. Unless othexwise specified,"uncoated carbon or low alloy steel or cast iron shall beconsidered sub ject to detrimenta 1 corrosion and suitably
protected.

The following exceptions, clarifications, andadditions shall be macle to the ANSI N45.2.2 requirements:
A Contact Preservatives

31 40
31 41
31 ~ 43
31 44

31 ~ 45
31 ~ 47

31 48
31 49

31 51
31 52
31 53
31 54

31.56
31 57

32 4

1. Preservatives shall be applied to all exposed
machined carbon and low alloy steel and castiron surfaces which are not painted.

32 6
32 7
32 ~ 8
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2

3»

5

6

Preservatives shall not be applied to interior
surfaces of cantponents vhich vill later be
exposed to operating fluids Simi1arly, item
(5) of Appendix A3.4 1 of ANSX-845»2»2 sha3.1
not apply.

For springs, threads, or other enc?osed
surfaces vhere a light oil type rust'reventive is necessary, the material appliedshall be Octoil No 2883 ~ as manufactured ~bthe Octagon Process Company of Edgewater, New
Jersey, or Engineer~s approved equal

For indoor storage, outdoor storage not to
exceed 6 months, and where a heavier preser-vative is needed, a temporary compound having
a waxy/greasy consistency and capable of beingeasily removed with solvents shall be applied.
The material shall be Mectyl 502-C," as
manuf actured by the Ashland Oil Company of
Ashland, Kentucky, or "No-Ox-Id,»A Special,>
as manuf actured by the Dampney Company ofEverett, Massachusetts, or Engineer's approved
equal

Where the possib ility exists tha t the rust
preventive may come in contact with 300 Seriesaustenitic stainless steel, the preservative
shaU, not be halogenated/chlorinated

All contact preservatives shall be capable of
being readily removed using nonchlorinated
solvents

32 11
32» 12
32 14

32 16
32 17
32 18
32 20

32 22
32 23
32 24
32 25

32 27
32 28

32 29

32 31

32 32

32 34
32 35

7»

B» Ca s

2»

Carbon and low alloy steel openings that are
prepared for field welding shall be painted on
the machined surface, and to a distance back
2 inches from the end, with one coat of
"Deoxaluminite~ as manufactured by the Special
Chemicals Company of Ossining, New York.

and Plu s

Tack velding, birazing or soldering used to4 2

All component openings shall be adequately
plugged, capped, ar sealed:
a. All bolted openings shall be covered vith

+12-inch minimum thickness of fiberboardor plywood, secured by bolts on opposite

32 37
32»39

32 40

32 41

32 44

32 ~ 46
32 47

32 50
32 51

32 53
32 ~ 54
32.55
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sides of the opening, and further sealedall around with waterproof tapes.
b All machined weld-end preparatices shall

be covered with fitted caps and adequate-
~X protected against damage fran shipping
and handling . Por openings Xcss than
6-inch diameter, heavy plastic caps may
be used if sealed all around with tape.
Openings 6 inches and larger in diameter
shall be covered with fiberboard or
plywood, secured with tape all around,
and then capped with metal or plastic,
followed by tape sealing all around.

c. Details (sketches, description, etc) of
any othex special sealing methods (such
as may be necessary for nobles) shall be
submitted to the Engineers

d. The use of only cloth or tape to seal
~o enings is prohibited.

e. Painted caps or plugs are prohibited
3 Male threads shall be provided with thread pro-

tectors»
C Barrier and Wra Materials

32 56

32 58
33
33 2
33 3
33 ~ 4

33 5
33»6
33 7

33 9
33 10
33 11

33. 13
33 ~ 14

33 16

33 18
33 19

33 21

If polyethylene fiIm is used as a wrap or tarp, itshall be left. open enough to allow <breathing" so air insideis not stagnant and, thus, to minimize condensation (sincethis is not vaporproof barrier material) .

D» Desiccants

33 24
33 25
33 26

33 29

Desiccants shall not be used, unless recpxired bythe Seller to ensure adequate protection In the latter
case, the Engineers shall be notified in writing that a
desiccant aust be used (in which case it shall canply with
ANSI-N45.2.2) Desiccants and desiccant bag materials that
could contact or wash onto austenitic stainless steel ornickel alloys shall not be compounded from or treated with
chemical canpounds containing chlorides, fluorides, 'ead,
zinc, . copper, sulfur, or mercury; nor shall canpounds be
used which could break down into these substances under
heat, irradiation, etc.

33 31
33 33
33 35

33 36
33 37
33 38
33 39

33 40
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h larkin 33 43

33 +50

Handling shall meet the requirements of Section 7 33.52of ANSI-845.2.2.

The actual shipping weight of each component shall 33.45
be included in the marking requirements, except for piping 33 46
and tubing.
~mindlin

~stars e

Storage prior to shipping shal 1 meet the
requirements of Section 6 of ANSZ-N45.2.2.

Storage shall be performed in such a manner as tonot degrade the cleanliness andi'or packaging of items, and
so as to minimize corrosion of materials. Noncorro sion «
resistant materials and corrosicamesistant materials shall
be separated, unless part of the same component, so as notto be in direct contact.

33 56

33 58

34 3
34 e4

34 5

~Shi ~in

Shipping shall be in accordance with Section 4 of
ANSZ-N45 2a2

A cement Prior to Shi in

34 8

34 10
34

34 ~ 15

The Seller and the Engineer~s inspector shall agreein advance exactly how each shipment is to be prepared and
which (if any) the inspector is to personally witness to
ensure satisf actozy preparation

34 ~ 17
34 18
34 20

PROVZSZON POR STORAGE

Zt is expected that the valves covered by thisspecification will be stored at the gbsite for several
.:months in a 'heated building.

The storage requirements shall be forwarded to theJobsite with each shipnent to which they are ~aplicable.
SPARE PARTS

34 25

34 29
34.30

34 35
34 ~ 36

34 40

All spare . parts for valves covered by thisspecificatian shall caaply in all reseects with therequirements of this ~scification, specifically includingdocumentation identical in kind and fozmat to that requiredfor the original equipment or material However, if theSeller at the time the spare parts order is pTaced, is aware

34 ~ 43
34. 44
34 46
34 ~ 47
34 48
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that an applicable code ar regulatory requirement has
changed from that delineated in this specification or issued
addenda thereto, the Sel.ler shall identify this to the
company placing the spare parts order for decision as to~ch requirement applies

TOQf S

~Scial+ tools, fixtures, or appurtenances used
only during erection shall be furnished on a rental basis

One complete set of all special tools, fixtures,
and appurtenances required for maintenance and operationshall be furnished and marked to identify the equipment
intended for use on.

~Scial tooIs includ e the necessary equipment to
perform regrinding and lapping of the seat and disc ofcertain valves after field installation These valves arespecifi ed on the WotorWperated Valve Data Sheets" by
Engineers under Special Requirements as >Low Seat Leakage.>

INSTALLATIONAND OPERATING INSTRUCTIONS

At. the time indicated in the schedule, the Sellershall suhnit to the Engineers 40 complete, bound copies of
the installation, operation, and maintenance instructionsfor the equipment he is furnishing.

The Operating Inst ructions shall be s pecific
regarding the lubricants to be used. Those 'hat vill be
stocked by purchaser are as tabulated belov. The Seller'
designated lubricants shall be from those listed belov,
unless it is mandatory that sane other lubricant be used.

Oils Grease
Manufacturer Identification Manufacturer Identification

34 49
34 50
34 51

34 ~55

34 58
35

35+4
35 5

35 7
35 8
35 ~ 9

35 10

35 ~ 14

35 18
35 20

35 21

35 23
35~25
35 26

35 27

35 30
35 31

Mobil
Mobil
Mobil
Mbil
Mobil
Mobil
Mobil
Mobil
Mobi1

DTE Oil 26
DTE Oil 103
DTE Oil, 797
DTE Oil.
Extra Heavy
Compound BB
Compound DD
Brake Fluid
Mobilarma 798
Delvac 1230

Mobil
Mobil
Mobil
Mobil

Mobil

Mobilplex 47
Mobiltemp 78
Mobiltac D
Mobiltac E

Sovarex LO

35 33
35 34
35 35
35 36
35 37
35 38
35 39
35 40
35 41
35 ~ 42

A11
manufacturer

final instructions shal1 be certified by the
as applicable to the equipment furnished, and

35.45
35 46
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this equipnent shaLL be specifically identified, such as by
serial number.-

"Specia1" shall be defined as anything not. normally
and usually available in a power station or readily
amailable thereto.

A parts identification list shall be included with
each set of instructions. This shall include sectional
and/or outline prints or illustrations marked to identify
each numbered part and to locate it in relation to the
equipnent as a whole.

ADVISERS FOR ERECTION AND STARTUP

35 48
35 49

35+51
35 52

35 53

35 57

After receipt of deLivery, and if requested by the
Engineers, the Seller shall provide one or more qualified,
experienced advisers, on a per dKen basis, to assist and
advise in the installation. %e Engineers will advise at
least 10 days in advance of the date when such advisers wiLL
be required Such advisers shall report pranptly at the
time and place designated by the Engineers and shall be
assigned to work continuously until released by the
Engineers Morking schedule for factory advisers wi1L be
determined by the Engineers.

SCHEDULE

A schedule showing the key dates pertaining to this
specification is included with the bid documents. This
shows the mailing and shipping dates that must be met in
accordance with the present prospect requirements This
schedule,, or a revision of it as agreed upon by the Seller
and the Engineers before the order is placed and included
with the purchase order, shaLL be binding upon the Seller.

Seller shall provide a detailed documerxtation and
drawing schedule listing all drawings, procedures, reports
and other documents that villbe furnished and the time when
each will be suhnitted Listing shall be specif ic with
respect to donunent title and number.

Seller shall suhni t a hhnufa cturing Schedule
delineating key manufacturing dates and events so that the
Engineers inspector may visit the Seller~s plant at the key
dates during the manufacturing process

EXCLUDED E I%MENT LIST

The Nuclear Regulatory Commission (HRC)
periodically identifies equipnent which they have found to
be defective in their inspections of nuclear power plants.

36 2
36 3
36 5
36 6
36 7
36 8
36.9
36 10
36

36 15

36.18
36 19

36 21

36 22

36 24
36 25

36 27

36 29
36 ~30
36 31

36 35

36 38
36 ~39
36 41
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The Purchaser has committed not to use any of the following
equipnent in safetyrelated canponents for Nine Nile Point
Nuclear Station - Unit 2 Periodically, as the NRC pzovides
additional infozmation, the list may be modified.

Automatic Switch Company (ASCO), Solenoid Valves
Series 8300-C, Form RF or RU; or Series 8302-C,
Pozm RP or RU

2 Westinghouse Type OT-2 Switches

3 General Electric Type HFA, HGA, HKA, and HNA Relays
with Nylon Coil Spools (oz'obbins)

4.. General ELectric ~e STD Relays

5. Westinghouse Type BF (ac) and BPD (dc) Relays

36 42
36 43
36 ~ 44

36 ~ 46
36 47
36 48

36 49

36 50
36 51

36 ~ 52
'6

~ 53

6. Westinghouse Type AR Relays w9.th Zatch Attachments 36 54

7 XTE Imperial J20 Pneumatic Timing Head (in time
delay relays)

8. GE Type CR120A Relays

9 Cutler-Hammer Type N, DC Relays, Catalog No D23MRD
(Mfg dates prior to August 1976)

10 Bergen-Patterson Hydraulic Shock Suppressor
Accumulator Spring Coils, Serial Nos 487,000 to
515,000 and F60,635 to F75,000

11. Westinghouse Type SG 293-8255A20 Relays

Equipment fzom the abcnre listing shall not be
provided in any safety-related equipment supplied under this
specif ication

At the time of release for shipment, the Seller
.,shall be required to provide written certification that the

equipment, listed above, as modified by NRC-initiated
changes, and included in this specif ication by authorized
change, are excluded from safety-related components supplied
under this ~secification Zn addition, a complete bill of
materials, necessary to identify items listed by the NRC as
excluded after the tine of shipment, shall be provided in
accordance with the schedule established by the Engineers.If this specif ication requires a bill of materials in
association with spare parts information, an additional list
is not required.

36 ~ 55
36 56

36 57

36 58
37 ~ 1

37 2
37.3
37~4

37 5

37 «7
37 ~8

37 9
37 ~ 10
37 11
37 12

37 ~ 13
37.14
37 15
37 16

37 17

, ch-12177-2641e 03/030





37 22

The Seller guarantees that the motor-operated 37.25
valves vill perf orm satisf actorily at their rated 37.26
temperature /pressure and the conditions specified

UALXTY ASSURANCE PROGRAM

lit Assurance Pr am

Each bidder shall suhait with his original proposal
one copy of his Quality Assurance Program covering the
quality control and quality assurance measures {1) imposed
by him on his own work and {2) imposed by him upon
subsuppliers or subcontractor s. The Program shall be in
compliance with the intent of 10CPR50 - Appendix B and with
Section IIIof the ASMF. Boiler and Pressure Uessel Code. If
a bidder, has previously submitted his Quality Assurance
Program to the Engineers, his proposal shall 'contain a
separate signed document which indicates when his QA Program
was submitted and a statement that the program is still
being followed as submitted

37«31

37«34

37 36
37 37

37 39
37 40

37 42

37 43
37 «44
37 45
37 46

A Program acceptable to the Engineers shall be a
prerequisite for a Bidder being chosen as Seller.
uali Assurance Pr am Audits

The accepted Quality Assurance Program manual of
the Seller shall be used in the audit of the program by the
Engineers 'epresentatives during the perfonnance of the
work specified

Authorized representatives of the Engineers or of
the Purchaser shall be allowed access to the engineering
offices, shops,- and working areas of the Seller and his
subsuppliers at all reasonable times for the purpose of
auditing {1) the Seller ~s accepted Quality Assurance Program
and {2) the subsupplier 's Quality Assurance Program to the
..extent that such a Program is required by the Selleris
Program. Such audits wi11 include examination of
documentary evidence of activities affecting guality andwill be carried out on a', planned, periodic basis during the
course of the work to verify compliance with all aspects of
the Program and to determine the effectiveness thereof The
ESI's exercise of, or failure to exercise, his right to
inspect, witness, or audit. ~ and any subsequent approval by
the ESI, shall not relieve the Seller of his obligation to
comply with the terms/conditions of the Purchase Order.

37 «48
37 «49

37 «52

37 54
37 «56

37.58
38

38 2
38 3

38 4
38 5
38 6

38 7
38 9

38 10
38 11
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chase Order Donments at Production Location
The Seller shall specifically en~are that a copy ofthis epecXfication, with all addenda thereto, or appropriate

work instructions which include the specification
require@ants are readily available at each of hisfabricating or production locations where work ccnrered bythis specification is in progress.

ineexs 'ier 's lit Assurance Xnterface

38 14

38 ~ 16
38 17

38 ~ 19
38 20

38 ~23

The Seller is sub ject to audits, inspections, andwitnessing by the Engineers~ Shop Xnspector (ESZ) to ensure
canpliance with the requirements of the specif ication,
codes, drawings, and Engineers'pproved suhaittals TheESI's exercise of, or failure to exercise, his right toinspect, witness, or audit, and any subsequent approval bythe ESI, shall not relieve the Seller of his obligation to
comply with the terms/conditions of the purchaseorder/contract
Certificate of C liance COC

38 25
38 26
38 27
38 29
38 30
38 31
38 32
38 33

38 36

The SSW QA Certificate of Canpliance is a donment
which certifies that the inspection (s) and test(s) required
b~ the specification have been satisfactorily completed andthat the SelIer's documentation for that shipnent confoxmsto the specif ication and applicable codes and standards.
The Certificate of Compliance shall be canpleted and signed
by the ESE

Nondestructive Examination

38 38
38 39
38 41
38 42
38 43
38.44
38 45

38 49

38 52

NDE procedures shall be submitted to the Engineersfor review and approval. Testing sha11 not be started untilthe Seller has received, a copy of his procedures stamped
«Approved«br the Engineers.

A certified NDE test report shall he prepared andshall include in addition to that required by ABNE IZZ:

38 54
38 56
38 58

39 2
39 3

2 Q

30

5
6 ~

Manufacturer 's name
Stone 6 Webster Purchase Order Number
Name of part and serial number
Procedure and equipment used
Results of examination
Personnel qualification

39 6
39~7
39 8
39 9
39. 10
39.11
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Li id Penetrant Examination 39 15

The liquid penetrant method shall be in accordance 39 ~ 17with +ME ZZZ and the following additional requirements: 39.18

1 Natermashable type penetrants shall be used on
as-cast, as-forged, or as-welded surfaces

2 Solvent or post-emulsif ication type penetrant s
shall be used on machined surfaces.

3. Repai.r areas shall be reexamined by this same
method o

Ma netic Part,icle Examination

Magnetic particle examination shall be in
accordance with ASME ZII and the following additional
requirements:

As-welded or as-forged surfaces sha11 be examined
by the dry particle method.

2 Machined surfaces shall be examined using the wet
method .

3 The magnetizing current shall be direct orrectified alternating current

39 21
39 22

39 24
39 25

39 27
39 28

39 31

39 33

39 e34

39 37
39 38

39 ~40
39 41

39 ~ 43
39 44

4 Repair areas shall be examined by the same method. 39.46

Radi a hic Examination 39 48

2 0 Repair areas shall be reexamined by this same
method .

The minimum extent. to which the Seller shall apply
radiography is to body ends, areas immediately adjacent to
body and bonnet flanges, and areas where casting heads have
been removed The Seller shall indicate all areas to be
covered on drawings.

Radiographic examination shall be in accordancewith ASME III and the following additional requirements:
Type 3 film nay be used only with prior approval of
the Engineers.

39 50
39 51
39.52
39 53

-39 54

39 56
39 ~57

40 1

40 2

40 4
40 5
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lification of NDE Personnel 40%8

AIL personnel performing nondestructive examination
shaLL be qualified and cert ified in accordance with
SÃV-TC-'1A

40 ~ 10
40 11

E R uirements

Class 1 valves shalL be examined in accordance with
Subsection NB of ASME III.

Class 2 valves shall be examined in accordance withthe requireaants of Subsection NC of ASME ZIZ

Class 3 valves shall be examined in accordance withthe requirements of Subsection ND of ASME III Xn additionall weld end preparation shall be examined by PT or MT

8 draetatic Tests

AIL valves shall be hydrostatically tested by theSeller for shelL and seat tightness Shell test shall bein accordance with Table NB-3531& and NB-6000 for Code
CLass 1 valves, NC-6000 for Code Class 2 valves, or ND-6000for Code Class 3 valves of ASME ZXZ Seat test shall
conform to MSS-SP-61 for Code Classes 1 ~ 2, and 3.

The shell tightness test for globe and gate valvesshall be conducted with the valve ~o but not back seated.
Following that, the valve shall be backseated and the
packing and stuffing bo'x inspected for leakage.

For globe valves the underMhe-seat, hydrostaticseat tightness test shall be made at not Less than 1 15
percent of the maximum differential pressure specified onthe Motor~rated Valve Data Sheet by Engineers

Unless otherwise specified or permitted by the
applicable Code, tests shall be made after all heat

..treatment and weld repairs have been completed.

Water used for testing shall meet the requirements
and properties for water specified under SHOP CLEANING. Anyrestrictions under SHOP CHURNING for water to be used whencrevices or inaccessible areas are present, shall also applyfor testing.

Pinal rinsing of items, as required under SHOP
CZZANING, may be perfarmed after testing.

40.14

40 ~ 16
40 17

40 ~ 19
40 20

40 22
40 ~ 23

40 26

40 28
40 29

40 31
40 32

40 34
40 e35
40 36
40 37

40 39
40 40
40 41

40 43
40 44

40 46
40 ~ 48

40 e49

40.51
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Immediately following tests, all water shall be
drained from the item. Dxying shall cannily with the
requirements specif ied under SHOp CLZANXHG.

Honcorrosion-resistant castings, forgings, and~r
olds shall not be painted prior to testing

For ferritic steel itens, consideration shall be
given to the grade of mater iaX ~ test water and metal
temperature, wall thickness, locaL stresses, and any
applicable code requirements to minimize the possibility of
brittle fracture.

40 53
40 54

40 56

40.58
41 1

41 ~ 2

After hydrostatic tests, but not, before Performance
Tests, valves shall have set. packing rencved and all
interior surface dried. The finished valve shall he shipped
with the stem packing removed A new packing set together
with the Purchaser 's Mark Number shall be sealed in a
weatherproof bag and shipped with the vaLve The
Purchaser's mark number shall also be marked on the outside
of the weathezproof bag. A shipping collar shall be
inserted in the stuffing bee prior to shipnent to protect
the valve stem.

41+5
41 6
41 7
41 ~ 8

41 9
41 10
41 11

Pneumatic Seat Leaka e Test 41 ~ 14

All valves noted as Low Seat Leakage> on the
Motor&perated Valve Data Sheet by Engineers under Special
Requirements shall have a ~eumatic test per fozmed on the
valve seat. The pneumatic seat test shall be in accordance
with MSS-SP-61 with the following additions or exceptions:

The maximum pezmissable leakage rate for each seat
shall be /110 of a standard cubic foot of air per
hour per inch of diameter of port size

2 If pneumatic seat test is perfozmed after the
hyhostatic test, the valve internal and seat shall
be completely dry.

3 The pneumatic test pressure and medium shall be
45 psig, clean, dry air or nitrogen and the test
duration shall be a minimum of 15 minutes ~re if
required to'realize meaningful results )

4 'he pneumatic seat. Leakage test shall be performed
after the valve has been cycled (opened and closed)
by the motor operator utilizing minimun teraunal
voltage ~scif ied under M(7KR OPERA%)RS ~ No
additicaal forces or torques may be applied to the
valve or motor operator to assist in seating prior
to and during testing.

41 16
41 17
41 19
41 20
41 21

41 23
41 e24
41 25

41 27
41 28

41 30
41 31
41 32

41 34
41 ~ 35

41 e37

41 38
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5 Test, pressure shall be applied successively to each
side of the closed gate A~lication of test
pressure through the body or bonnet for the purposeof testing both gates simultaneously is not
pezmitted.

6 Pneenatic seat leakage procedures shall be suhef.ttedto the Engineers for approval prior to commencementof testing.
otor Tests

41 40
41 41

41 43

41 45
41 46

41 49

The following routine tests shall be performed on
each motor in accordance with REMA Standard MG1 Section
12.51 for type of test and the foLLowing sections of ZKEE
Standard No. 112A, for method of test.

Locked rotor current input at rated or reduced
voltage /Section 4.8)

DieLectzic test (Section 6 2)

Motor 0 erator Tests.

41 51
41 52
41 53

41 57
41 58

42 ~ 3

42+6

The following production tests shall be perfornad
on each completed motor opera tor by the motor operatormanufacturer prior to shipnent to the valve manufacturer
Tests shall be in accordance with manufacturer ~s written
procedures which sha11 be submitted to the Engineers for
approval prior to testing
1. Thrust ue Test - Test to determine that the actualthrust and torque meets the motor operator specification

and to determine the calibration of the torque limitingdevices. Test shaLl be performed for the maximum and
minimum terminal m Ltage specif ied under
MOTOR OPERATORS

42 8
42 9

42 11
42 ~ 12

42 a14
42 15
42 16
42 17
42 ~ 18

2 Stalled Thrust e Test —Test to verify the abilityof the motor ~orator to sustain the outputthrust/torque with the electrical thrust/torque limiting
devices negated, and at the maximum terminal voltageSPecified under MOTOR OPERATORS.

erfarmance Tests

42 20
42 21
42 22
42 +23

42 ~27

The Seller's performance test shall be perfozmed on
each assembled aatormperated va Ive using both motoroperator and handwheel through at least three cycles Onecycle shall consist af seating and unseating the valveagainst maximum differential pressure at minimum terminalvoltage. the valve shall open and close within the specified

42 29
42 30
42 33

42 34
42 35
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operating time. Performance tests shall be conducted after
successful hydrostatic test and without further adjustmentto the packing The operating voltage and amps shall be
recorded, and the torque switch settings shall be verified

42 36
42 37
42 38.

INSPECTION 42 42

As used herein, the term IIEngineers ~ ShopInspector" means the Engineers 'mployee assigned to do
Xnspectian work or auditing in the manufacturers shops.

Authorized Shop Inspectors or other representativesof the Engineers ar of the Purchaser shall be allowed accessto the engineering offices, shops, and working areas of theSeller and his subsuppU.ers at all reasonable times. These
perscanel shall have the right to such information as is
necessary to deaenstrate that engineering, procurement, and
production are proceeding in accordance with the established
schedules They shall also have the right to inspect thematerial or equipment, or the Seller ~s or subsupplier Is
production and inspection procedures, to confirm that the
requirements af this ~scification are being caaplied with.
The Seller or subsupplier s hall provide all tools,
instruments, scaffolding, etc, necessary to facilitate these

~ ~

~

~

~

inspections

The Seller shall cooperate with the Engineers ~ ShopInspector in estahlishing when the various inspections ortests will be perf ormed during manu facture, testing,
cleaning, and preparation for shipnent The Engineers f ShopInspector shall designate which of these he is required to
witness ar participate in, and the Seller shall furnish an
agreed-upon amount af notificatian prior to the start of
each o

42 45
42 46
42 47

42 50
42 51
42 52
42 54

42 55
42 56
42 57
42 58

43
43 3
43 4

43 6
43 '
43 8
43 9

43 ~ 10

The Engineers~ Shop Inspector shall:
Sta Work Action

The Engineers 'hop Inspector pSI) willorallynotify and ccefixm in writing to the Seller of anysituation where, in the )udgment of the ESI, theSeller or SeDer's suppliers are performing work
contrary to the conditions and terms of the
procurement document s, or where continued
operations could cause damage, preclude further
operations, or render remedial action ineffectivefar any product foaqfservice provided by the Seller
or Seller's suppliers
If, after this natification by the ESI, the Seller
does not cannence ~aopriate corrective action to

43 12

43 16

43 ~ 18
43 19

43 20

43 +21
43 22

43 23

43 24
43.25
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the satisfaction of the ESI, the ESI, by acting
through channels previously established by the
Engineers, shall initiate stop work action on the
specified product form/services and so notify the
Seller in writing
~U receipt of a Stop Work Directive (SWD) from
the Engineers t the Seller and the Sel ler ~s
suppliers shall cease operations, including
shipments, on any specified ~oduct form/service to
the extent stipulated by the SWD Resumption of
operations shall not be undertaken until the Seller
has obtained a written authorication from the
Engineers. Ke written authorization to resenefurther operations shall only be granted upon
approval of the Seller~s mitten canmitment to
carrect those conditions itemired on the SWD.

b At the appropriate time, witness or conduct the
various inspections, tests, verifications, etc, as
indicated on the enclosed Shop T I D Report, and
indicate that each is in confoxmance with the
requirements of this specification.

c Sign and date a completed SSW,QA Certificate of
Compliance as a written release for shipment.

It shall be the Seller's responsibility that NO
shipment is made to the jobsite until the SSW QA Certificate
of Compliance has been approved and signed by the Engineers ~

Shop Inspector. Failure of the Seller Co comply with Chis
requirement may be cause for rejection at the jobsite, with
the mater ial returned to the factory, and with all
additional freight expense for the Seller's account.

It is not intended that the Engineers ~ shop
inspection shall relieve the Seller in any way whatsoever of
his obligation to maintain an adequate test, inspection, and
documentation program of his urn or of any other obligation
under this specif ication Purthermore, the fact that the

'ngineers 'hop Inspector may inadvertently overlook a
deviation from some requirement of this specification shall
not constitute a waiver of that requirement, or of the
Seller's obligation to correct the condition when it is
discovered, or af any other obligation under this
specif ication

To the extent Chat approval of certain drawings or
procedures by the Engineer s is required by this
specification:

43 26
43 27

¹3 28
43 «29

43 30

43 31
43 «32

43 33

43 34

43 36
43 «38

43 39

43 40
43 41

43 44
43 45
43 46
43 47
43 48

43.50
43«51
43 52

43 53

43 54

43 55
43 56

43 58
44 1

ch-12177-2641 e 03/03/80 114





1-52

a No procurmnent of material or production work where
the indicated drawings or procedures are used shall
be started until the Engineers i approval has been
attained

44.4
44e5

b

The specific duties assigned to the Engineers'hopInspector are as follows:
Weld in Procedures

Verify that the welding procedures and theirqualifications have been approved by the Engineersprior to the start of manufacturing and are beingfolio»ed as required under WELDING.

All work shall be in accordance with the approved
drawings or procedures ~

Failure to comply with this requirement %11 be
cause for re jection of the work by th'e Engineers ~ ShopInspector.

44 7
44 8

44 11
44 ~ 12

44 14
44 ~ 15

44 18

44 20
44 e21

2 e

3 e

NDE Procedures

Verify that all NDE Procedures that are to be used
have been stamped «Approved" by the Engineers priorto examination as required under TESIS.

Heat Treatment Procedures

44 24

44 26
44 27

44 30

Verify that, all heat treatment procedures that areto be used have been stamped "Approved" by the
Engineers prior to the start of manufacturing as
required under TECHNICAL RE OER~RPS.

Wall Thickness Measurement Procedure

44 e32
44.33
44 35

44 38

Verify that the wall thickness measurements
procedure that i,s to be used has been stamped
«Approved» hy the Engineers, as required under
VALVE MINIMUMMALL THICKNESS e

44 40
44.41
44 43

5 Sh Clean in Procedures 44 46

Verify that procedures to be used have been stamped
«Approved» by the Engineers as required under sso-p
CLEANING

44 48
44.49
44.50
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6e Packa in and Shi Procedure 44 e54

Verify that procedures are as required under 44.56
PREPARATION POR SHIPMENT, have been issued to the 44 57
Engineers, and are on file 44 e58

Pneumatic Seat. Leaka Test Procedure 45'

Verify that the pneumatic seat leakage test
procedure that is to be used has been stamped
Approved+ by the Engineers as required under
TESTS

45e5
45 6
45e7

8 Motor ator Test Kocedure 45 ~ 11

9

10

12

Verify that the motor operator test procedure thatis to be used has been stamped <Approved> by the
Engineers as repxired under TESTS

Welder lification s

Verify that all welders vorking on the equipment
are gualified as required under WELDING'.

NDE Personnel Lifications

Verify that NDE personnel are qualified for the
work being performed, prior to examination, a s
r8gu1red under TESTS

Certified Material Test e rts for Pressure
Retainin Part:s

Verify that the Certified Material Test Reports,
including weld filler metal and impact test records
vere applicable, for material used in manufacture
are in conformance with this specif ication as
required under MATERIALS Xn addition, where
welding has been performed, verify that the work
was perfowed, heat treated, and examined in
accordance with ASME III and the applicable
material ~s cification.
Stress Re rts

45 ~ 14
45 ~ 16
45 ~ 17

45,. 20

45 22
45 e23

45 26

45 28
45 29

45 33
45 34

45 37

45.38
45 40
45 41
45 42
45 43

45.44

45 47

Verify that. the stress reports have been stamped
«Approved" ~b the Engineers on all Class 1 valvess

45 49
45.50
45 52
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13 Visual Xns ction
Perform a visual inspection on all motormperated
valves for ccnformance to the specification and to
Approved» manuf acturer is drawings, prior to

I I

45 55

45 57

45 58

10. Dimens9.ona1 Check 46 5

%itness, on a sample basis, but not less than 25
percent, the dimensional check of motormperated
valves by the Seller's inspector, and verify that
the Seller's inspector has recorded or checked the
fallowing as+uilt dimensions and that they conform
to the manuf acturer is drawing requirements as

I

06 7
46 8
06 10
46 11

06 12

a e

b
Ce
d e

Overall length
Height
End dimensions
Operator dimensions and orientation

46 ~ 15
46 17
46 20
46 ~ 22

15 Wall Thickness Measurement Documentation 06 25

16

Verify Seller's valve wall thickness documentation
to ensure that thickness measurements of finished
valves meet the requir ements of ASME ITZ, as
required under VALVE MINTMtNMALL THICKNESS.

NDE Re rts

06 .27
06 28
46 30

06 33

Verify that Seller' records of required NDE
reports have been ccxnpleted and are satisfactory as
required under TESTS. PT and MT inepeotione are to
be on an audit baere

46 35
46 36
06 37

17 . Radio ra hic Films and Records 06 ~ 40

Perform a review of all'T film and records as 46.42
,required und er TEsTs .46 e43

18 Heat Treatment Records

Verify that Seller is records of required heat
treatment have been completed and are satisfactory

46 46

46 48
06 49
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19

20

H ostatic Shell Tests

Witness a sufficient number, but not, less than 25
percent, of hydrostatic shell tests of each type
and size valve to ensure the acceptability of the
assembled valves as required under TESTS.

H ostatic Seat Tests

46 53

46 55
46 56

46 58

47 e3

%itness a sufficient number, but not less than 25
percent, of hydrostatic seat tests of eech ~te and
size to ensure the acceptabili.ty of valves as
.required under TESTS

21. Perf ormance Rests

47 5
47 6

47 9

22-

23-

24

Witness three performance tests of each assembled
valve and motor operator, running the valve fromfull-closed to full~en position and back for each
of the three cycLes to demonstrate canpliance with
performance requirements as required under TESTS.
A record of operating voltace and amps andverification of torque switch settings is required
Dielectric Test

Verify that dielectric test has been performed as
required. Refer to TEETE.

Locked Rotor Test

Verify that locked rotor test has been performed as
required Re.fer to TESTS.

Pneumatic Seat Leaka e Test

47 11
47.12
47 13
47 14

47 15

47 ~ 18

47 20
47 21

47 25

47 27
47 28

47 e32

Witness each pneumatic seat leakage test to ensure 47.34
the acceptability of the assembled valve. Refer to. 47 36
TESTS

25 Thrust or ue Test 47.40

Witness a sufficient number, but not less than 25
percent, of thrust/torque tests to ensure the
acceptability of the motor operator. Refcr to
TESTS

47 42
47 43
47 44
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26 Stalled i%rust o e Test

%itness a sufficient number, hut not less than 25
percent,, of stalled thrust/ torque tests to ensure
the acceptability of the motor operator. Refer to
TESTS

47o48

47 50
47 51
47 52

.27 Seismic Certificate of Com liance 47 56

Verify that the Seismic Certificates of Compliance 47.58
meet the requirements of this specification as re- 48.1
K i 48 2

28 Manufacturer Is Motor 0 rator Protot e Test Data
Report:

Verify that the Manufacturer has suhnitted his
Prototype Test Data Report and that it is complete
and satisfactory as required under MR'OR OPERATORS.

29. Motor eratar Sizin Calculation
Verify that the Seller has sent copies of thecalculation for sizing each mtor operator to the
Engineers Refer to MOTOR OPERATORS section.

48 6
48 ~ 8

48 ~ 10
48 11

48.13

48 15
,48 ~ 16
48 18

30 . Seismic Ca lculations
Verify that the Seller has submitted copies of the
seismic calculations to the Engineers as required

48 21

48 24
48 26
48 27

31 Seismic Test.

Witness each seismic test (if required) to ensure
acceptability as required under the SEISMIC TESTINGportion of SEISMIC UIREMENTS

48 30

48 32
48 33
48 34

32- 0 rabilit Test

%itness each operability test (if required) to
ensure acceptability as required under the
OPESAEZLZTY TESTZM portion of SEZSNZC

48 38

48 40
48 41
48 42

33- Cleanliness Examinat&n

Verify that cleaning is performed as required under
SROP CLEANING

48 46

48 48
48 49
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34

35

Sho Paintin

Verify that valves are «parkerized«and operators
are painted as required under SHOP PAINTING

48 53

48 55
48 56

49 1

36

37. Records and Certifications for PREPARATION FOR
SHIPMENT

Verify that valves and operators are marked as
recLu1red under MARKZN".

Packa in and Shi

Verify that packaging and shipping are as required
under PREPARATION FOR SHIPhKNT.

09 3
09 4

09.7

09 9
49 10

49 15
09 ~ 16

Verify that records and certifications are on file 49.19
and are as required under PREPARATION FOR SHIPMENT. 49.20

38 Manufacturer is Data Re rt
Verify that the manufacturer's data report has been
properly filled out by the manufacturer and signed
by the Authorized Code Inspector, as required under

49 24

09 ~ 26
49 27
49 28

39

40

02

Final Documentation Audit

Perform an audit of Seller's donnnentation packageto ascertain that all required records are
complete, as required under DOCUMENTATION.

Documentation Checklis t
Verify that the Documentation Checklist has been
~aproved and is included with the shipment, as
required und er DOCUMENTATION

Stem Nut Loc)muts

Verify that the stem nut locknuts on all motor-
operated valves're secured properly by means of
staking or other acceptable means.

Shi i Release

Perf orm signoff of the SGN Certificate of
Canpliance after all documentation and materials
have been verified to be in accordance with thespecification requirements.

49e31

49 ~ 33
49 34
09 36

49 40

49 42
49 43

49 07

49 49
49 50

49 54

49 56

49 57
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DOCUMENTATION

Donnnentation b Seller
50.4

50.7
The basic

shall include all
certificates which
codes, and state
include, but not by

documentation required of the Sellertest 'eports, data sheets, and
are required by any of the applicable

and local authorities. These shall
~ay of Lind.tation, the following:

50 9
50 ~ 10
50 ~ 12
50 13

Title
Welding Procedures

Welding Procedure
Qualif ications

Welder Qualifications
Heat Treatment

Procedure s

Heat Treatment Records

NDE Procedures

HDE Personnel Qualifi-
cations

Certified Material Test
Repcrts for Pressure«
Retaining Parts (In-
cluding Impact Tests 8
Weld Filler Metal)

EPE ESI Mail MF S

4 1

Distribution and No. of C ies 50 17
50 18

50 20

50 32
50 ~ 33

50 35

50 38
50 39

50 42

50 44

50 48
50 49

50 52
50 53
50 54
50 55
50 56

Certified NDE Reports

Certified Stress Reports
(Class 1 cnly) 4

Radiographic Film
Hydrostatic Shell Test,
Reports

Hydrostatic Seat Test
Reports

Dielectric Test Reports 4

Locked Rotor Test

50 58

51 2
51 3

51 5

51 7
51 8

51
51 ~ 12

51 15

~ 51 ~ 17
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Title
Reports

Perfcamance Test Report
(including operating
volts and amps)

Distribution and No. of Co ies
ESE Ma l MP S

51 18

51 20
51 21
51 e22

Seismic Certificate
of Cbmpliance

Motor Operator Proto-
type Test Data Report 4

Motor Operator Test
Procedure

Pneumatic Seat Leakage
Test Procedure ~ 4

Pneumatic Seat Leakage
Test Reports

Thrust/Torque Test
Reports

Stalled Thrust/Torque
Test Reports

Motor Operator Siring
Calculation 4

Seismic Calculation 4

Seismic Testing Test
Report

Operability Testing Test
Report

Dimensional Check
Documentation

Mall Thickness Measure-
ment Procedure

Mall Thickness Measure-
ment Documentation

Shop Cleaning Proce-
dur es

51 24
51 25

51 27
51 28

51 30
51 31

51 ~ 33
51 34

51 36
51.37

51 39
51 40

51 42
51 43

51.45
51 46

51 48

51 50
51 51

51 53
51 54

51 e56
51 57

52 2
52 3

52 7
52 8

52 11
52. 12
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Title
Packaging and Shipping
Procedure

Records for Preparation
for Shipment (in
accordance with
Section 8 of ANSI-
N45a2 2)

Distribution and Nb of C ies
EPE E~S Naf.l NF S

52 14
52 15

52 17
52 ~ 18
52 19
52 20
52 21

Storage Require-
ments

Documentation Checklist 4

Manufacturer's Data
Reports 1 1

52 ~23
52 24

52 27

52 30
52 31

EPE» Engineers'rospect Engineer - to be submitted in
accordance with CORRESPONDENCE paragraph

ESI Engineers ~ Shop Inspector - to be submitted as
arranged by- ESI

Mail —Mail or express by the Seller to the jobsite, atthe time of shipment Address to be given bythe ESI Detailed identification of contents
and proof of shipment to be retained by theSeller, available to the ESZ.

MP - Manufacturer's file, available to the ESI
S - Mith the shipment to which applicable

Records stem

A records system shall be established andmaintained to provide documentary evidence -of the quality ofitems and activities affecting cpxality The Quality
Assurance (QA) records shall include results of reviews,
inspections, tests, audits, monitoring of work performance,

- and material analyses Records shall, as a minimum,identify the inspector or data recorder, date inspection wasperf ormed, type of observatian, procedures used, results,acceptability, and action taken with deficiencies noted.hdditional records an supporting data shall also be
maintained. All quality verification records g procedures ~and qualifications shall be identifiable to the item oractivity involved. These records shall be retrievable and
avaiXable for examination.
Documentation Checklist

52 38
52 39
52 42
52 43
52 46
52 47
52 48
52~49
52 ~50
52 52
52 53

52 ~ 57

53 1

53 ~2
53 3

53 4
53 5
53 6

53 7
53 %8

53 9

53 10
53 11

53 13
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Prior to the start of fabrication, prepare and
submit to the Engineers, for review and approval, a
preliminary Documentation Checklist detailing the Quality
Assurance documents which will be required to comply with
this specification and referenced codes and standards. This
checklist shall itemize by document type, for each component
or- part, documents that will be submitted to the Engineers
for information or approval and records which w711 document
the results of operations, ~ inspections, and tests. Upon
completion of equipment fabrication, tes ting, and
inspection, but prior to release for shipment, the checklist
shall be finalized to sEow the drawings and procedures
actually used and the records which document the results of
all inspections and tests performed. The final
Documentation Checklist shall be veri,fied for accuracy and
completeness and submitted to the ESI.

Document Submittals

This specification requires specific documents to
be formalTy s'ubmitted to the Engineers for information,
approval, or approval with subsequent„ certification. When
required by this specification, those documents generated by
the Seller's suppliers shall also be submitted. Prior to
submittal to the Engineers, the Seller shall review them for
conformance to requirements and note his approval on the
face of the documents. Revisions to documents after
Engineers'pproval of same shall require that the revised
documents be resubmitted for approval.

Sellers 'ocume'ntation

QA documents are a deliverable item. The Seller'
QC representative shall approve them, then present them to
the ESI. The Seller shall assemble all QA records. Each
document submitted shall be clearly identified by the
Purchaser's name, the station and unit, the Purchase Order
numbers, the equipment description and specific
identification, and the manufacturer ' name and address.

.. Each individual document shall be legible and shall have
reproducible microform capability. No information shall be
recorded closer than S/8 inch to the binding edge or closer
Wan 1/4 inch to any other edge of the paper.

Documents that have been submitted with a previous
shipment shall not be duplicated. However, a statement
shall be furnished to the ESI itemizing, by document, the
documents previously furnished for each item of equipment
and the date of that previous submittal.

Documentation to be transmitted with a shipment,
after review by the ESI, shall be adequately packaged,

53. 15
53 ~ 16

53. 17

53. 18
53.19

53. 20

53. 21

53. 22

53. 23

53.25

53.27
53. 28

53.29

53.30

53.31
53.32

53. 32/2

53.33
53.34

53.35

53.36

53.37

53.38

53.39
53.40

53.41

53. 42
53. 43
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protected, and secured so as to ensure that it. wi;11 arrive
with the shipment in an undamaged condition.
Final Ins ection and Check of Records

The Seller shall be responsible for inspecting the
item(s) and checking the applicable records, prior to
shipment, to verify that all specification requirements have
been complied with. Two complete sets of all documents
required for ESI shaIl be submitted to the ESX. Acceptance
of the completed sets of records does 'not relieve the Seller
of responsibility for compliance with specification
requirements.

Shi in Release

53 '4
53. 46

53. 48
53. 49

53.50

53 '1
53.52

53.54

No shipments shall be made without inspection
and/or written release from the ESX. The S6W QA Certificate
of Compliance, when approved and signed by the ESI, will
constitute this written release. These requirements also
apply to shipments from the Seller's suppliers when item(s)
are to be shipped to S6W or its Clients.
Documentation b the ESI

53.56
53.57

53. 58

54.1

54.3

The Shop T.I.D. form included with = this
specification and the signed and dated S6W Certificate of
Compliance comprise the specific documentation required of
the Engineers'nspector.

This T. I.D. form is not meant to limit the
additionaT tests, inspections, or documentation required by
the specified codes or normally provided by the Seller.

54.5
54.6

54.7
54.8
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DATA AND DRAWINGS BY SELIZR

After the order is placed, the Seller shall suhmitall drawings in accordance with the agreed~on schedule
The drawings suhaitted shall show the following:

a All physical outlines as required to show theoverall sine and space requirements (including'those far dismantling and maintenance) and theinterrelationship of the various components

54 »16

54 20

54 21

54.24
54 25
54 26

b

c»

Cross sections and details as required to satisfythe Engineers and Purchaser that all components arein conformance with the intent of the specification
and are satisfactory from the standpoint of design
and physical arrangerent

Weight, pressure drop or Cv, and center of gravityof the motoxwperated valve units
Wiring diagrams and electxical schematic control
diagrams ~

54»28
54 29
54 30

54 32
54 33

54 35
54 36

e Details of special features.
f Material parts list showing ASME or commercial

designations (may be included in Items a and b) .
Pressure boundary parts shall be Identified

54 38

54 40
54.41
54 42

g. Minimum wall thickness of pressure boundary parts 54 44

h Recommended torque valves for packing gland nuts.
Each drawing shal 1 include the followinginfoxma tion:

54 46

54 48

Nine Mile Point. Nuclear Station - Unit 2
Niagara Mohawk Power Corporation
Z»O No» 12177+ P 0» No» NMP2-P304R

All drawings submitted shall be in the form of one
good, sharp, black and white, direct contact ~int and onereproducible made fxaa the manufacturer's original drawing.
One print will be returned to the Seller marked Approved~or Approved as Revised < If marked >Approved as Revised,>the revisions indicated shall be made and clearlyidentified, and one print and one reproducible of therevised drawing shall be again suhnitted to the Engineers

Arrangements for production scheduling shall not bedeferred pending appxaral of drawings.

54 51
54 52
54.53

54 56
54 57
54 58
55 2
55 3

55 4

55»7

ch-12177-2641e 03r03r80





1-67

The Engineers and Purchaser reserve the right to
reproduce any drawing or print received from the Seller as
may be required during the design and construction of this
project and the preparation of a Plant Manual despite any
notice prohibiting the same appearing on the drawing or
print.

All correspondence fraa the Seller shaLL contain
the following subject heading:

55 9
55 ~10

55 11

55 15

55 ~ 18
55 19

PURCHASE ORDER NO NMP2-P304R 55 23
MOTORMPERATED CARBON STEEL V7LLVES 55 24
NINE MILE POINT NUCX~R SATION - UNIT 2 (Z.O. No~ 12177) 55.25
NIAGARA MOHAWK PONER COG'CBATION 55 26

~tations covering changes to the Purchase
Docunants shalL be submitted to Mr J. T Niezabytowski,
Contract Administrator-Purchasing, Niagara Mohawk Power
Corparation with one copy to Mr. S. F. Manno, Project
Manager, Niagara Mohawk Power Corporation, and three copies
to the Project Engineer, J. 0 No 12177, Stone 8 Webster
Engineering Corporation (CHOC) .

~

~

~

~

An original and f'our copies of all ather
correspondence relative to the equipnent and/br material
covered by this ~scification shall be addressed to the
Project Engineer, 8 0 No 12177 (CHOC)

Three additional copies of correspondence
pertaining to technical or delivery matters shaLL be
addressed to the attention of both Expediting Supervisor
(CHOC) and Manager, Procurement Quality Contxol Division
(Boston)

Correspondence shall be addressed as follows:
To Niagara Mohawk Power Corporation:

Niagara Mohawk Power Corporation
300 Erie Boulevard West
Syxacuse, New York 13202

55 29
55 30
55 31
55 ~ 32
55 33

55.34

55 36
55 37
55 38
55 39

55 41
55 42
55 43
55 ~44

55 46

55 49

55 51
55 ~ 52
55 53

To Stone 6 Webster Engineering Qorporation (CHOC): 55 55

Stane S Webster Engineering Corporation
Cherry Hill Operations Center
3 Executive Campus, P.O Box 5200
Cherry Hill, New Zersey 08043

55 57
55 58
56
56 2
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3 To Stone 5 webster Engineering Cbrporation (Boston): 56.5

Stone 6 Webster Engineering Corporation
P 0 Box 2325
Boston, Massachusetts 02107

Should the Seller propose to purchase from anothersupplier any of the equipaent, material, or services~scified herein he shall, upon request in the enclosed Data
Sheets or otherwise, identify the subsupplier for thosespecific components itemixed by the Engineers These
subsuppliers shall be subject to approval by the Engineers.

To the extent that they apply, the Seller shall
impose on each of his subsuppliers the canplete requirementsof this specif ication. He shall be directly responsiblethat the subsuppliers are completely aware of all of these
requirements and that they abide thereby.

The subsupplier s procedures shall be reviewed bythe Seller for confoxnance to this speciiication and shallnot require approval hy the Ezgineers

COKPLIANCE WITH 10CRF21

The equipment provided under this Purchase Orderare basic canponents of a Nuclear Regulatory Comnision ~C)licensed facility or activity Accordingly, the Seller issubject to the provisions of Part 21, Chapter 1, of Title 10of the Code of Federal Regulations Refer to the body ofthe Purchase Order for further information

56 7
56 8
56 9

56 +15

56 ~ 18

56 19

56 22

56 24
56 25
56 ~ 26

56 27

56 29
56 %30
56 31

56 34

56 37
56 39
56 ~ 40
56 41
56 42
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SECTION 2

SKETCH AND SUPPLZRENTARY IHFORMATI(N

The contents of Section 2 are as foLIows:

1 7

9

1 12

~Pe e 1.15

STD-SP-1056-3W Butt Meld End Details for
Austenitic Stainless SteeL and AIL ASNE III
Piping

Motor Operator Locking Nut Assembly
Instruction

2-2

2-3

17
18

1 19

1.19/2
1 19/3
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STEM NUT REPLACEMENT 8. LOCKING INSTRUCTIONS

I.-Spor DRILL STAxfS pReR ro LocxNVT REMovAL,
2:REupvE LOCKNVTIS) FROM ORlvE SLEEVElll THPV OPEN«NG Or

HOUSING CpvER a SPECIAL WRENCH 5UCH aS SI«OWN BELOW
WILL FACILITATE REMOVAL 9UT IS NOT REQVAfp FPP SAL+t
t)EI«v)vE OLO SALEM Nur (2).

4-DROP NEw STEM Nut l2) INtp DRsvE SLEEvE 0) THRu SPL INES.
TAP Nut SLIGHtly tp MAKE SURE IT IS BOTTOMEO IN THE
pasvE SLEEvE.

6;SCI«EW IN LL)CKNyr0) UNTIL THE TOP IS FLVS~ IAPPROII) wlrsl,
TOP OF PRSvE SlfEVEIIIANP TSGS«TEN WITH WREI«CH.

~ THEN 51AKE IOCKNVT Is) PLACE At TWO POINTS, ISO APART,
USING STAKING TOOL AS SHOWN.
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STEM NUT REPLACEIVFNT 8 LOCKING INSTRUCTIONS

L.Spot oQ<L 5taKEs pRIoA Td'LocKNUT REMovaL.
p. RCMOVE LOCKNVTf51 FROM ObvC SLEfvCI)l THIILI OPFaaNG OF

HOUSING COvfR d SPECIAL vv~c.NCH SVCH AS SHOWN 8CLOMf
wLL FACILlfntE AEIiOVAL QUT I5 I OT AECV.IEO FOR 5auf.
AEVGvC OLO STEM NVt ITI.
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SECTION 3 9

LIST OF REFERENCES

a Piping Drawings
h Stress Reports
c Piping Engineering and Design Specification
ck Line Designation Tables
e Appmved Vendor DravrLngs

14
1 15
1.1e
1 17
1 18
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SECTION 4

TkZHNZCAL DATA BY SELLER

1 7

9

The contents of Section 4 are as follows: 1 ~ 12

Basis
Motor&perated Valve Data Sheet Notes
MotorWperated Valve Data Sheets by Engineers/Seller
System Thermal Transients for Class 1 Valves

BASIS

Parcae

4-2
~3
4-4

1 ~ 14

16
17

1 18
1 19

22

Equipuent Motor rated Carbon SteeI Valves 1 25

Pro ject I
Nine Mile Point Nuclear Station — Unit 2 1 27

Purchaser Nia ara Mohawk Power Cor oration 1 29

Based on Stone 6 webster Specification Dated November 26 1975
Addendum A: December 31 1975

Revised: Se temper 17 1976

Data Submitted By:

Company Velan En ineerina Can anies

Signed by D. H. Hillen
Title Vice Presidesit Sales

Date Janua 30 1976

The data submitted by the successful Bidder, modified if
necessary hy mutual agreement with the Engineers, is included in
the purchase specification as a firm commitment of what theSeller will furnish. Their inclusion in the specification in no
way relieves the Seller of his responsibilities as set forth inthe purchase documents.

31
1 32
1 33

1 35

1 37

1 39

1 43

1 47
48
49

1 50
1 51
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MOTOR OPERATED VALVE DATA SHEET NOPES

The following are explanatory notes covering the Motor-
Operated Valve Data Sheets by Engineers.

The valve description numbers and mark numbers used in thisspecification are applicable to the Nine Mile 2 Project only
These numbers are not interchangeable with and are not to be
used for any other Stone C Webster project Conversely,other Stone C Webster pro ject valve description and mark
nunLbers are not applicable to the Nine Mile 2 Project

2. The valve description number format is developed in
accordance with the VALVE DESCRIPTION NUMBER tabulation,includ ed herein

Descriptions included in this specification:

1 54

1 57
1 58

2 02
2 3
2e4
2 5

2+6

2 8
2 9

2 ~ 11

VGW015W Gate valve, 150 1b, BW, SA350 LF2 CS body, QA105 2 14Alt) stellited trim, bolted bonnet, OSCY,'lexible
wedge, integral seat

VGW015-P Gate valve, 150 lb, BW, SA105 CS body, (A350 LF2
Alt) stellited trina, bolted bonnet, OSCY, flexible
wedge, integral seat

VGW030M Gate valve, 300 lb, BW, SA350 LF2 CS body, (A105
Alt) stellited trim, bolted bonnet, OSCY, flexible
wedge, integral seat.

VGW030-G Gate valve, 300 lb, BW, SA105 CS body, (A350 LF2Alt) stellzted trim, bolted bonnet, OSCY, flexiole
wedge, integral seat.

VGWObOW Gate valve,, 600 lb, BW, SA105 CS body, (A350 LF2
Alt) stellited trim, bolted bonnet, OSCY, flexible
wedge, integral seat

VGW060M Gate valve, 600 lb, BW, SA350 LF2 CS body, (A105
Alt) stellited trim, bolted bonnet, OSCY, flexible
wedge, integral seat.

VGW090M Gate valve, 900 lb, BW, SA350 LF2 CS body, (A105Alt) stellited trim, pressur e seal bonnet, OSCY,flexible wedge, integral seat

VGW090-F Gate valve, 900 lb, BW, SA105 CS body, (A350 LF2
Alt) stellited trim, pressure seal bonnet, OSC Y,flexible wedge, integral seat.

%)W015-H Globe valve, 150 Ib', BW, SA105 CS body, (A350 LF2Alt) stellited trim, bolted bonnet, OSCY, swivel
plug, integral seat.

2 16
2 e17

2 19
2 20

2 22
2 23

2 e25
2 26

2 28
2 29

2 31
2 32

2 34
2 35

2 37
2 38
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3 e

VOW030M Globe valve, 300 lb, BH, SA105 CS body, (A350 LF2
Alt) stellited trim~ bolted bonnet ~ OSCYt swivel
plug, integral seat.

VOW060-B Globe valve, 600 lb, BN, SA105 CS body, (A350 LF2
Alt) stelU.ted trim, bolted bonnet, OSSY, swivel
plug, integral seat.

%OW090M Globe valve, 900 lb, BN, SA105 CS body, (A350 LF2
Alt) stellited trim, pressure seal bonnet, OSCY,
swivel plug, integral seat

VUH090M Globe valve, 900 lb, BW, SA350 LF2 CS body, (A105Alt) stellited trim, pressure seal bonnet, OSCY,
swivel plug, integral seat

Def inition of the requirements listed under "Special
Require@ants" on the Motor~rated Valve Data Sheets by
Engineers are as follows:
a. Position transmitter — Refer to tile Motor Operator

subsection of this specie:ication.
Welded transitiui piece —The valve manufacturer shall
supply the ~scified valve with a short spool of pipe
welded to the valve as ~secified herein. The shop weldwill be a dissimilar metal weld gPl to P8) . The spoolof pipe will be supplied to the valve manufacturer, cutto length with machined end preps, by the Engineers yi.th
appropriate documentation.

2 40
2 41

2 43
2 e44

2 46
2 47

2 49
2 50

2 52
2 53

2 55
2 56

2 58
3 1

3 2
3 3
3 4
3 5

Ce Active valve — One which performs a mechanical motion
during the course of accomplishing a system safetyfunction. Refer to U S N R.C. Regulatory Guide 1.48 andf

3 7
3 8
3 9

4

Se

d Lo«seat leakage —Refer to the TESTS section of this
~s cification.

«Standard" operating time is def ined in the Motor Ogerator
subsection of this ~secif ication. Valves requiring operating
times otner than "standardsg shall be noted under "Special
Reguireaents" on the Motor~crated Valve Data Sheets by
khg ineer s

Items altered by addenda on the MotorWperated Valve Data
Sheets by Engineers are identified by the applicable addendum
number to the right of the iten changed.

3 11
3 12

3 14
3 15
3 16
3 17

3.19
3.20
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-';OR """,RaT""-VAT'-~ATE- oJ .~="-F8 —-
VhIVE IJ»'SCRI I>Tlinf MIJN

1. The valve description numbers have been compiled by selecting symbols from the fotlcwtng tabloI

Type of Valve Symbol .End Conneotion Symbol
Pressure
Rating

Special Class Valve
Pressure

Symbol Rating Symbol Code Class Symbol
12
13
1a

hngla
Ball
Check
Didpllragl4
Gate
Stop Check
Globe
Plug
Bello~a Seal
Butterfly

Vh,
VB
VC
VD
VQ
VII
VO
VP
Vs
VV

putt Melded
Socket Melded
Threaded
Flanged
Inserthll Others

M
S
T
FI
H

125 lb
150 lb
175 lh
200 lb
300 lb
600 lb
900 lb

1g050 lb
1 ~ 500 lb

012 ROT USED
015 IIOT IJSED
017 IIOT IISEO
020 IIOT USED
030 Special Design
060 3GO speciale
090 600 speciale
105 900 specialt
150 1500 special+

ooo
03X
06X
09X
15X

+This special
class valve rat
ipg is to be
applied to B16,39 Butt
Held End Valves
3GC lb C above
only.

hsJIE III
Class 1
Class 2
Class 3
B31 ~ 1

16
17
18
19
20
21
22
23
2a
25
26
27
28
29
30
31
32

exaapleJ

Qato Valve
Butt Muldud End
150 Lb
Coda Class

pea 4Q

O'Ihts aufttx latter covers all other variables auoh as body aaterialg trig
bonnet type, etc, For complete description sao Valve Description Printout+ ~

~iThe attached examples shoe additional suffix letters for acceasorloa.

3a

36
37
38
39

2 ~ h unique latter code added to tho coda class symbol ts provided for the Meld end preparation for each Butt
Molded End valve. This letter coda ia to designate the pipo Hall schedule and the corraspondtnq "c" Bore
Dimension aa apectf iud in SCH Standard STD-SP-1056-1"5 and STO-SP-l056-3-5 ~

Exasplel vaMG90-B-1N - The unique letter <N< after tho coda class symbol designates the valve end preparation
is to match S80 Ptpo+

12
43

15
16

~ ~ ~
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%hs folloMing table la to bs used for ealecting the proper latter coda for each Piping class and IIoxinal Sisaa
II

cia s

54

56

121
151
151H 157 301
or $ 53 or or
~51c ~5 ~& ~56 ~& ~30

611 912 1501
153H or or or
~303 ~3 ~&0 &02 ~90 ~9 902 ~92 ~502 ~5 ~52

5$
59
60
61
62

2 1/2
3

6
8

10
12
14
16
18
20
22

K 0 K J
K 0 K J
K 0 K J
X 0 K J
X 0 K J
K K K J
K K K J
K K K J
X X K J
K X K J
K K K J
X K K J
X - K K J

0 K
G K
0 K
0 K
G K
K K
X K
K K
K
K X
X P
X P
K P

K
K
K
K
K
K
K
K
P
P
II
II
II

K ~ J
K J
K J
K J
P J
P J
P J
L II
L ~ H
L II
L II
L II
L II

H
H

H
H
H
H
H
H
H
H
H
H

H
H
H
H
R
R

R
R
R
R
R
R

J M
J M
J T
J T
H T
II T
L T
L T
L T
L T
L T
L T
L T

H M M
H M M
H M T
H M T
H M T
H M T
H ff T
H M T
H M T

Y T
H Y T
H Y T
H Y T

Mherec
Letter
cc1a ~

al

II
J
K
L

'H
II
P
R
T

K
YI

Pipe
~Schedu c

10B
40
40B
Std
60
80
80$
XS
100
120
160
XXS
140

Special Pipe

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

3+.Zn addition the follnting letter codes are used to indicate special Eeatures as foliose 81

B
D
8
Q

Bypass B - ffulded Transition Piece
Body Drain V - Bonnet Vent
Stew LeakoE E Connection A - Fire Safe Design
Valve specified, Purchase4, an4 Harked by Hanufacturer
with S&ff Hark Ilusber and Valve Description tlunber for
Unique Identification due to Special Engineered Features,
Refer to Valve Data Sheet in Purchase SpaclElcation.

86
87
88
89
90
9'1

92

4, To indicate Raised Pace or Plat Pace Planges for Planged Valves, the letter "R< for Raised Pace and <P<
for Plat Pace ia used aEter tha Code Class number or any letter requirements, . For examplai a Planged
End Valve requiring Raised Pace Planges would be identified as "VGP090-B-IR,N

95
96
97
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MOTQR OPERATED VAl.VE QATA SHKET
BY KNGINKERS RAGE 4- BC
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S 6 W Mark No. RES WV 1!22

7

0

l4
II
Is

Volvs
Quantit
SiZ ~

T oe
Service
I luid
S E,W

A Dvg V
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MOTOR OPERATED VAL.VE DATA SHEET
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sr
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S 6 W Mark No.

Valve
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Size
r ~

Service
F luid
S 6 W

P ess - si
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Desi Pressure si
Desi TeDIDeracuce F
Pi e Schedule
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Mator 0 ~ rater
Enclosure
Power-Volts /Phase/Hx
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Location

o. c ccrc CanCaccs

6 obe
Shutoff
Water
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tt Weld

00
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(
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Q 0
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STONE a WEaSYKa ENolvKERI$16 CaAPaaaYIOtl

MOTOR OPERATED VAL.VE DATA SHEET
BY ENGINEERS PAOK 0 a 30

SPEC, IIO. NMP2-P g%R
Nagara Hohavk Paver Corparatio< Z.O. tlO. 12177

PROJECT Nine HQ.~ Point Unit No 2 SY: OAT E

I

S

s
Y

S

14

II
IS

1$

14

IS
10

It
I ~

I ~

$ 0

Sl
SS

sa
$ 4

$ $

ss
sr
S ~

$ 0
$4

' I
SS

$ $

S 6 W MarlI No.

Volvo
Quantit

S ~ rvice
Fluid
SEW

e P ess - si

~ 0

P ov
Desi Pressure - si
Desi TeISoerature F
Pi e Schedule

" " Bove

l4otor 0 ~ ratol
Enclosure'ower-Volta I P ttaae/Hz
Insulation Class
Norma I Ambient Tem .- C

Location

MSX mv SL

Mater
VR 0 c- ip

t Weld

00 ~
F00

Soho 0

2 s

NEHA 4

Clo HR

d ~ r . ont ament

Gate
Shutoff
ILter

0 e C IP4
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00~ 8
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0

'll
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Clg HR
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$ $

S ~

Sr
S ~

" $ 0

10
41

ta
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ed
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<0
$ 0

~ I

~ t
$ $

0 ~

$ S v. $
I a v. 1
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pen
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CL,IKNT Nagara Mohawk Fencer C
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THERMAL TRANSIENT INDEX

I

Nmaber

1,2, and 3

-4 and 5

6 and 7

'8, 9, 10, and 11

12, 13, 14, and 15

16, 17, 18, and 19

Valve Mark No.

2ZCS-MOV121, 2ICS-HOV1 28

2CSL-MOV104 (solid line)

2RHSWOV24A, B, C (solid line)

2RHS-MOV40A, B (dashed line)
2RHSWOV112 (solid line)
2RHSWOV113 (solid line)
2RHSWOV67A, B (dashed line)

2FWSWOV21A, B (solid line)

2$ I-MOVlA, B
2MS I-MOV2A, B
2MSSWOV111
2"6 SWOV112
2MSSWOV30A, B, C, D

'
20, 21, and 22 2WCS-MOV101

2WCS-MOV104
2WCS-MOV105
2WCSWOV102
2WCSWOV103
2WCSWOV112
2DER-MOV128
2DER-MOV129

(solid line)
(solid line)
(solid line)
(solid line)
(solid line)
(solid line)
(solid line)
(solid line)

23 and 24

25 and 26

2WCS-MOV200

2RHS-MOV104 (dashed line)
2ICS-MOV126 (dashed line)





WAIAL ItSLI
u AAS

NLI
It

N51$ N

Nltl
11 51

5 IAI1
ht

LIIAILICIILLAit
)ICILA51 fl lfl1l

tINI
MLL1
tiffl
IfIi.'II

ILLLLL
tiffI
IfN.
SN

LS 'flit. 1$ W 15$LAflli
IALILL5111 ItfN

ILNI
ICIAIS

tAIOAL SIlllffllftf55

11 ItfULIAI
of

NS
$ 51
SN
$)I
Ill
SII

$5tI
NSI

5$)I

$)II

$5)I

1$$

fffltN

IN
)I

NlI N1 I N II Nl~ NII Nfl Ll

IWA)ISI If ffit
CALL N LLÃ

LLILCLLIIII If CLCLIS

Itl 11155'IAL t'Lll

LLLICLIL LI Ll'11AlIll%

114ft IIILS

~I

I
1tS

I

LINS IN($ IAILS

I)l 11$ 11$

~ lui
t51 I

~ ~ ~

)l4LS LAILS

IMI

INLI

1)l

ISIS

LICKS

II,All
K

fill

LISLS

IN I
SI

WILI
111$

I

I 5115

SI

111$

I

ISN

Sl

l)$
I)l

I

LN

SI

~i)Itll

LN

SI

11I
IIII

I

SI

$$5$

fill
~ ~

LII Itl
11$ LII

I)l tlI
tl

~ I

III1 I Isft 1

)~

1NI 1$1$

1$

I%ILL:
fl) )Qaflflf IS ASSI ICARI fl fN SILLNLN:

fe) tlCS.III )I I, IICS.III l)$ I fl) )ICL'Aftffl.tlf)'Nlf)I.ILCL+NLL)LAN ))LL.
I)) I~ 15 IILLICAAS 15 NtfLittl MLL~ % LN SILLIIIIC:

ff ftfC. 1111111. If1 I AIO MAC)II tf551L 1ILAAAL CSCLL5 1111$ 0. 111 1.
I)) 111115 )IC5'Sill)l NO )ICS'AITL)f Atf NAMLLIAft) ltfl111'115 Alfl LIALS )I AAI

1)5 Aff SLLLLI AN tALLLIAI)fiIlll 511AI.

p~ c C IP/, wg i y
511 AI 5ftt
LALIAAL LAAALLLaf

r.
7 6

1%I ~ I WIIItI\IIIIIIIHICIIIIIJI4I
I? I)7.$K -I)03$ - IA

A b f: D f f 0 H j K L M N t A I $
I

5 4 3 2 t

U V





ll((~
tls(4
OIIILL
lt(ll:

4(IO'l

II
tN(~

N(
Sl¹ tl(K

'll
((No:

SOI(llto
INL(L
((lol

SWI(
IIII

I(55(L
$$5$51

l((1(L~

(ss

WS(1

LI(5 4( fl(lll((4tNts. 41( ~ lflll
(SILL((os Il(125 CLI5(l

L(lt(Ill&('(

$ 15
54 I
$ $ 1

$2$
,SN
III
4$ 5
(4
10

SSS

520

sir
$ 1V $ 15~

$25i

$ 15

Isr

$4(~

45'ffl(

N

Nll((NN ((R,

(N
(I

(2

(N(f (IN( IN(f

14

(45((

2$

2 1(CS

2$ 2$ 14 2$ 24 24 14

uu I( nit Co(IS( '(W

ISt(C(( ~ lO It C(CL(S

¹I IN 'LL(t $¹t '11 ~

I~ ( ~ I ~

IN IQ'I ~2$ 411l (N IN

I~

ltr tl(1(N( tl(S

I(LICIL( (4 (r 51(ll LLN Lft51

( IN Ills IIII (III
1$

- ~
IIII (ill

I(I (11 N
Sl

1115
115

I(5
1 ~IIII

$4

15
112 I

5( 54

1st
1$

12$
51$

$ 1I ¹1

o(sc(N aa Is law al Nil Sift(I L (Sf
(ll(CILL (ILOsl(O(
Rtl Qtc
1teO I tfO&tOI $%t 4100 AOtHllW

7 6
(

5 4 3 2 I

S (: n t f O II I e L SS N ~ a a S
I

2227l-SK-A(OX-I

Lt V





ee

tstsstrsf ISNLILO

SINCIL
Stftff OO

sftiff ISIft
SION SOD

ltICILOOrtsfltsflst
II IN

lt tiffs SCSIN

CNIONIIIC
Otss llSN

IrfOOIIO
Sill I
lf

Clt~
sf C ISC
1sst

srIOIN
tINt

Sl Ill
IN

Cstl
OLCISC

1000

Oll
snf

CSLIN
SNNISII

0 000
01511$ 1

~ Ist
~NfISSL

OI OS

00IN

$ 1$

551 a

Sile

$)sa

Osfa SSsa

It&tllfrst
~I Ill

SI5 SISa
file 21$ a

lite sita

2SI

100

litlf Nl

~rrIIINIlf Itsf.

OIII Cf ft&Crerst ashy

LLILCILONO. OI C'ICL15

sl

ISOf

fl 11

Ss.lsl SI $0

22 21

Ils

ls

IINtf

Sill $ $0

20

INSII

1$ 21

INltf Irstf

5110

Off fstssrst fsts

ItLKIIIIN Ila SILIN LIK 115

Ill 1$ 0 Ils0
J22l... 128 . Bl

~ ~ ~

ISSO 0$ 0
II)

0

110 IOil

I

sill
22..

~ 50

1D

C

7 6
K

PA EL 1 WImosey

5 4 3 2 2

NtlCISN CNf IS 0

Snl ~ Srfftf IIIN
Irtsret Isersltrt
wtf emfs

aaaaa a aaaaaaaa aaaeaaaaeaa eaaaaaaaeaa

I? IllSK-l IOX.I

A i C ts E F 6 H 3 ft L M N t 0 k S 2
I

0 eeeee





~2-5
H=P.

jBH

B

B
«D-B

a
B

g EL

~B
r
a. 2$

A &VW

M 4

5 BL

+BED

B
W

Pi

QS Ql PS 8QS Ol Ql Ql Qll QIS QIS (ll QS Ql Qlt 011 Qtl

11&5ILIWf
~'t Sll-

SN

$ 1$ '

~ /

$ 15~

2N
5 LI~

ILIL IS ILNL!5114
LxxaLf. Snl

t455NL Wfll
IXISIIKIf SIXLL
11% +S
IIIIICS ISLIC111
Sfn C

II III 54

111I II5I IISI

INLS I.l I.S

I I I

22

IISI

INLS

IISI

LNLS

111 f5

I ISI IISI IIll IISI

INLS INLS ILLS INIS

I I

54 5'1l

IISI I ISI

INLS IISLS

Ill
1

ISI

54t

IISI IISI

III

ISI

INIS I 1

~ I ~ ~

111 $ 2

IISI I ISI

~ INLS

I 4

1ISI

law

22 I

IIII 5 IN

INf1 INLS ~

~ I ~

IN

Sl

~ INSS

~ ~

51

INL1

LI l2 21$ $

~ .211

~ ~

to WNII IS CICI55 ISI 1 2l l2l I SIN 2III LII II LI 1I 1I SI I~ II III III III ILI 111 111 111 lit 111 LI 1 I Il

)2

NI15:
1. IRSall lilt4S451ll IILSSlfaf N IllCSN NSSLS 2CSL III 1$ ~ 1.

5 45L II24 I. LN W fl l IKLNIXICXS Cl 11111 II'IIII.
t. Sall LIXL Wi45faf 555aflfat SISC Caa Wilt LNLN.

2 CLL.IIf<,SLICLLLLIIOl-ll,1CLL llf 11 ~ I LN It LI LN IXCLWIXC
CIIS ILLffNIIIL.

S. II lILIIIOBIS ILLKISS ~ I,ttfffNfll SMW If lttLLCIILS SXN
lflCIIIXfffffI~ llllllSIN lltlllfl NILII.

C

7 6
E

Bff grrII
N 7 ~ Sl

Itt 21

5 4 3 2 I

LN 2455IXS C I tlx
f$LX51111

IIXS ~ ill tllltWtlfllSTIIIW
XIICLXXNXI\I IIIX I
1twe 4 wssoee1 OaOt 10 ~ I%4 C1HOOtTW

fllll+2.130 CA

A 4 C D 6 F 0 H j K 2. M tf t Q R S 1
I

V V





I
0 eo ee Pf
~e oe

3=i<
=,>ca
~e

~e ff
Vg
gl

r'I-'g I
«Ttr«»5

~ ek
~e

oe ee

BB

IL«

«
~e

R
ef

~o

«r
Iee eeoc

I
II
~, 4

Q» Qa QTLL Qa 0 OO 0»

IfWllfta
~I

//
SII

lN

Sile

llle

Sile

Sile Sile

TTSe

1

I
I
I
I
I
I
I
I
I
I
I

I
I
l

51le

2ll'ilt

IS TSISIMTlll
~etAI

Tlf51111 +SIC

WMTIMIS tlML
Tfe..al .151

Ill lN

l1I 111

I'NLS ~

511

lilt
I I IRIS

II~

I
4I

IN
I

ll
SI

51

III

INL1 ~

IN 5at

A- IIIIlill I ISO

III

II ill l
15

IIII IIII IISO

INll I ldll IOSLS INLS fillf
IIII IIN

INLS laitf

5W 511

Tg

~ .ISS LINIS

IO
lllMCf TTIICITTflic I I ~ I ~ I I ~ I I ~

Sects u CTCLII I~ II II ll II II I I I I I I I I I I

MILLLCWT.Il
sts550lf ls IIIILI~ 11N II SIT llltlMfa 'lfllcllfIo. tll55llf
l5 SMM lf ISSLICllll fNI IflCIIIOlllff llNIIN.

elILOClll IS I.CSL -Ill 15.1 ~ ll.~ S I/11 C

TLLSCILI Il 2 Cll Ill.l.lI I.CSL lit.ll~ I
o N If/5IC LN SISSTMT CNS M

TMISlfll
NM ~ Ill tlltllwafll 5lllIM Mlf 2

IIICLMICNLIC Still Clllltl
C

7 6 5 C 3 2 I
oeooe o reooeeo oooeoeeoeoo eroeooeeeeo

I?Ill PX-I3I.CA

A I C D E f I3 H 3 lf L M If P Q 1 5

I
U V

I Ioell





55

4
4

I
g I
$

25B

4
2
22
If

K

MSI
4

~4 I
V R St SS QQSS-d

Ql QS Ql

SSI~

Ql Q Oi Ol Ol

SIC~

Qii QII Q) Oi Qii Qii Qil

I+

51 V

BRIISINI IN
~f

lN
I

21V

Uft H 55H.

IIISSIII tiiC

NiiiiiaIf IIIW
ifat. ~ al Ialtf

555

iioil slssf Iaatf Iaitf iioif ilail

I¹ ill III

INIi INII I

IN NN

ill~
i'll

il Ill Sff

I
IISI IN'I

~ I ~

12

SISS SISI SISS lIS~

laitf ialif illtf INN

N

a
IS

21 ~ I
N

ialtt

I¹
SN

iI ill 12I

I II li

~ ~ I.SS

1g
liililfIIIICIIIiliifC
aaaol M Ciclil

I ~

111 I I.III IIN
~ ~

fN I~

I ~

1I II il
i ~

il ll
~ ~ I

II III Ill III
I ~ ~ ~

III Iii 122

~ I
II II II

12

SO iN:
I. Iilail liat Iftltltatltalailtaf Ifltlaaftlt S.N54124 I 5 24aS.CII ~ 125.1.

t ial Iii ill 1. IIIVII'114. SIIVNIIII.SIIS'IIIIIC, ISIS alfiil. tiai'ICISSI
Ial ill5 aCISSC.
Sit il tlat lifliltafSIIMSltaf flN lliilaIt il aai ialllliNNfill iaN aliill
Ii il Iaa Ialiailal NiiilIN illa IliillN il IW IICINlaC N'IIIC MO tiatiliiiaa5
I Ii. 1.N I 1 IC.
talI55 Claf, N Sal. I N 2) 7 6

f

tICC I Ii 2

aflalfa

~ .I

3 Ia

PO
SIS I

eaa I an a

If ~

Into 4 woHto~ ~Islpsolvo Al~kttel
tlIll SK-299

A 4 C D E F 0 H 2 X a NI N r O a S U V

I NNO





11ST 1 CITSlf
Of

Sll
lll

lN

SC)a

«-"$ a
«D

QH~ggg

I
S)1

~ ««

>s„=5
I ft

Rlt

)1)a

»fs
«f.'g tt««M««

~4 ~««ao g«t Pe»»UH 0»»ai5 4«Matf «e.«»

""I
C

CR

gJ
~ EJ«af

ST
5

«ffg

I

I
e

'C

««g
Hffa
g W

O)S

5=
a«a ««»««ga

011

ar g

)N

Call Sf nr.
CCLCSt ~ 'fh I
tlf)5slt+) I C

~TIITIWIf flllL
11r ~ CI
lllll51 TBICITT

f14TC

IN

I)) l)l I)1

ll 11

I.)S ICCLT

~ ~ I

ST

511

I ~

I I
INII

Ill IN 511 I
Is 1 It

5th ) aIS

~ INT1 IN1 1 I
~ 1).S ~

511 )1 11 $ 11

IISI S 'SSI
11)SI

1Ntf I TNlf I.IIT

I ~ ~

II)I 11)I 1 I'4

ICIH INtf TNT1

1 ISI

INLT

N.S

IS

Ttt IP
1)l I)l
~. I) INLT

11.$ N.S
l0 ee«Ill CTafs I~ ls 1 ~ 1 ~ I~ I~ 1 ~ ~ I ls 1 I I I I

l2

Mlf5 LCSIT.):
'). ll l)11 If lfr. CCSCCI LISt, WtflI LClfl Tlllf5lftlfltlfTCIC)lfst If

I15ltl IIK IN 5CLII 11K 115ttlfllflf.
tlCLTT llfllillI lt,tl155CSL IS IfTLLCIILL TIN SLLSTN N))Lf I~ SIT)II.
111.11C.

S. ITTCT )ll I 11 tsf)5CSL 1$ lttllClllf1 IIIIll!IIINt)LL TI Nltll.tll.)TC.
S. O TWluul fnlf KWL~ .

slit I If t

Cf CT5ICVIL Clif CTCCTIL

Lrtl auKstltw
3 >J'l

C

1 6
f

l'Jl 1

3 1('g 2 Ao»
aaaao 4 waaataa aaa«aoaaia OM»«atw

12 Ill.SK-A91

Lf VA e I: f) K F 0 H j Sf L ffL H F Q I S

I

~ steal





IN
$ $ 2

$ 44

$)I
$ 1 ~
III

Q) Q) Qi

$)2~

aa

2$ al
~SDI
D aa 5

Ol

I-"

L ea a a.

aC'l

$)V

gt-sgc~ a
~kIOW RA ~ 4,
~tea bbtO

011

$ )2~

Q11 05

SNT)IM
(CIISM IISC IT%I)

Qil Qtf

Itst tU'1IN
~+I

I)S

III

///
r//

CIIVfM

~)N'

)N

I)NJ~P ~ II I
ll 4 I si)

)SV IN I
SAS I

1

I

10

U11 Cf 11lttlifllt
CSISLt ~MI

ItitIN
tltstsa wlc
ISUIIMIf SIUt
tt&..sl

IIIUCI I)IIC111
ftl)IC

WSII~ lf Cfatl

I ~

Il
1$)l

? I))I

1 Clif I IS)t I

I ~ I

Ill Ill I)I

1$)l

Is)15 I slit

ll 1$

IN

I I)I 11)l

lit) til

il il

14I 15)I

II)l I ISS

IRIS I

24$

24$

11$$

I litt

II)I
1)$

IsltS

~ UN S)N

1)S )I

I ~ 'Sf

ISI

Is)tt

24 I

~Iftl:
I. )lillIISI Cttlt)ISIS ISI ISIS)IIS) If MS tltSC MICS Il CIMIC)tl

tl ISI CICIICT tftlSC. )MVSCI)44.)SSVICI)4$ ISS )SS5iSCTI)5.
lllltllflt Ittlt54$15 1$5 IIIS)ltlt fM 141 tltfSC if ~ l15IISCI Sf
$ If liillISI Sslht. )SS)~)IT)U.)SS)NIT)ll.)ISS'NTI)I.)SS5'Nflfl.
hlVNIIUQO )SS5iSST44$ .

C

) 6
E

tiCI I SS 4

IA ~ t/A'
4 3 a+2 s'1

IINliStif 44SST

1US51MI Slt
SISI ~ fit till) I
STICiii SM)S

~Iles 4 %0%tO ~ sQI110 ~IN CWWP

k 5250- SK- l9$

A S C D j F G H j K L hA N t 0 k $ 'I $2 V

4 sNO ~





ll55 of fttlctltltsroS
15ILOILON 111115 CLILLI

51ICLI OLLILS N
$111'I'I 'rltrt MOO IDON
tlf1sls List lstf)

011

O1LCLN
oftill155.

I~ WA1 I)LN
wl rutft alr afl

NLNIfLC

OLIO ION
(CLLSCN Lrst NLS)

IN
SS)
Stt
5)I
Sll
Sll

$ 15
S)O1

) tcttULSOI
~I

ON

l////
/

SILC1fAl~ )g1////

i I'i

NLN

1

I)N'll
Sl I

1

I

LN1flNN
Llt~ fl
N I

I
Il

I

[ 1

LIV fbiI
IN

O)OVIAI

10

411 Of ILCt
CUICL-15 hN

Otlcrll
IILSSICt +SIC

NOLLIOS If
ILILL Lta+C

lrtult rtLOCIII
ft/)LC

NNNLS a crcLLI

1 11 LI)5

IL 1)5 I))

sltf LNtf IIIf5

I ~ ~

LI I~ II

IIO

LI

LN III

LLIO 11)5

LL)S OI)

~ I

I

1 ~ II

111$

Lsltf LSOtf

1 ~

$ 1$

I sit) LNLI Isltf ~

~ I

1 ~ LI I

1N ISO
IIII

Isltt

l)N l)N

)I )I )5

~ ~

~ I I

ILN1f

~ I

IN

LN111

tl'

III 1)SI

1)SI LI

~ ~

I ~

11)I
ISO

I Istf

I ~

I I

1$

IN

INtf

)I )I

~ I

I ~

I I

~ ~

IN

1$

~'ll St

I I tl'I

I I I

IOLLS LCNf.):
I. ILLt It tta CUNCI. ILICLNtlt))sit, IOILLINIIf ILUL Itst Clrts Uf

lttLICLILftl tlt IILLO LINt NLI.
S. tstlsLL tlts5lfsf Clns INrt 15 451i ON CL 5ttc5 )ltt)LICtr I. LIO

LLUIIL. Itr. s.

C

7 6
f

Ult tlf I

5 I 3 2 S

~LILWLL sflr I rt
ills)ltsr )sttrr I Of fsss 1lstS
NISC Il'Lf tltsl 1

NILUU IOILIL ts I C st I
It111 I %111111 SNI111 ~ 111 C111111fltO

Ill)7.SK-l9S

A b t: 0 E f G H 3 K l )LL N t 0 b S 7 L) V
I

~ ssios





5e INN
INIttfLISI WLI)

Silat Stlltt N
IIIIIIaslNW

IIIIIIIIIX WLI)

CIIIWIIC
aeoew

(IorflfList acf)
IWNtfI SfsotW SW IO
5ef Srf~ Stfflit

IN
NI
SII
Itl
III
SN

Ql QI 021

ttsftslfNt
~ Of

IN

LSI'I
iN

\

Ieo
tAN

IN
t/%

~ Clot Sf alt.
Islet th)

sfIII'lltleftill
I oil

~ IN ~ ~ IN

)5

ISS

INC INC

WILIIWlf IIIIL
Ifit.

IIIIICIIILICIII
10 tfnfc

oeao If CICLfl

Ietr left Ietf Is Ietf letf

fI'I II'I

~ ~ ~

left ~ Ieff I

2I'I

let I telf

l2

ea5:
s. IitelfltII uftlttat Is tlt falefe lfsu:

I.WI Ilf Ill~ I 2WI llt.IllI
2455.lit Ill.t 2 Wl.lf~-I) I
I WI.III II I I W5.ILI III~ I
I -I15.III~ III~ I IWI.III III I
I W5 lft tl I 6

t

IIII5 lf I

2 +cc

I asIIIL Ilof
I o ~ I ~ Kfsso Ilel

OIK ~III tstlf-I
olICI~I SNIT IsffI Ce
Ate ~ 4 'ItSNto~ CSVOOOHOU ONHWOOOOO

)2)rl5K-)$5

A ~ C D E $ I) H j r c) a s r u v

O IGLOO





IIS
552
SII
SN
5II
Slo

lraottl Sllll lf
NII etc I scstsl IIN

toot

2l

5attl I

Saaata taN 5'III'I
IN Cell last

lltfea

tltt wtlalt 5 ~
ase essa

02)

lllttIIIlal
'1

Ill
IN

lail af Ilr.
CNMCt -

eiffel

litt Silt Sits 5 Its

ltlCIII
tttllatt. tul
~allllfa sf
flail Itat.aa

~IlllCI IIIICIII
ltnIC10

I'Ill Ills

I'NI

ISN

INIII INIII I Ialtf

Isll 5 N
I IS 51CI)

I alt 1

Iaaeta sf CICIIS

tlCI ~ If l I I
IIM511NI.IatttI I lfIaaa
alai ~ Ill to Ill aal I 2

NIIClllWalla to'Na Celt I
WHNO A ItOMtO~ ~ sl HO&I Ao~l&OC

7 6
E

5 4 3 2 22m SX- aSS

U VA ~ C D F F G H j Sc l M SS F 0 N S
I

4 INO~





*

NOCIAAL TC 51 CTAIIT
UPSET

COLT up DCSn se IIIDRO
14 $ 1

Ul - TNIIDIiec 404 L QNI:
IIICI>EA5E 10 RATED POVCII

f>aiLr NI c uctin410
75. ~ POWEk AND FIOD
I'hT 1 LIIIICHAIIGE

WECKL.V PO>NCR
RCDUCTIOII TO 50k

FEED WATER NTR LOU
PAATIAL NEATER
DTPat 5

TUIIILINCVPIP WITNiOO CTUS AS
SCRA TG TRIPA F W Q4 ~ raslV QPEII
(40CTCLES)r ALL OTHER roCRAIA$
(ICOCTCLC< .

552

IOO
too

/ 451

/
/

/

IO3

4'to 420 420 420

2'l5

IIO

EvEtty IIO

DUifa1ION OF tCMP

RatE of Tceap CNAI444 Io

EcoccTco 40 or c'tcccs

II4Djf
60

I30

IIIPEF

IOo

I20

I oocs

4 4

5000sfcc

5 $ 7 5)7
II4OCF

10,440

IIADCF

I &2.

TP

II4OOf
'5IOO

B fatti Siaslt IL+0

INDbr

8700 700

404I40

0>IILN S,IO II

STEP 540

TofaL FLnw% vv4pSIC>ID 4 4
Rpv pnlcsvne pans

VCLOCITTOIIl LINC ft/s>DUO

vcfoci1 v i4 Ic'Laic ~ r I/noun

VCLOCITVni24 AWC Oeeeoestk
eIAss~lftttu

VCLOCITV set 24 LWC (CLACSISiu
ee l52EOLDLuuiIIEIIIL4

VCLOCitv Ise 'l4 Lwetls>I)on

ATIL

0

0

ATIA l25p 0
000

0
$45

290

'

bCC

I5

61

I3rt

fs9)t

IIO
75

tlat

15
15

IOO

I IC

ia

p 50
0

ICC

I2

1%3

1 I CO

54

I ID
IO 0

ll25

25
IOO

I~ FCADIA vs( 4 SA4lo Col o/Icr indet'll Itrlf I ..II sot'
Afler on attoliontl itoce li'r 10 motvl ~ I ~ lelrn tot Int t totti
2SIC A.er, ifwgot bnnitirt Led>DS Ond % I s>stv'ltlflee& Nlilisa-
IICO IO 26C f. In n4I ~

5 Isowcntn Ittlesoiisnfo off I ecol lr ID IDte«vol>i ~ ~ iogtle
in I'>t n" Ine Dillon novcle i ntI Ir c I-tor> I O' i ltvn
nor~lC9

0 0 I (lier I I» o 4 lrl
Clot>eye

in I enf rl .. iles«

4. Unless oil>trieste en>In>I> llse I lr>e ~ .. >I >4>>sir. ~ Ir Le I ~ ~ oeeee ~

I,;IL Iele .Arnltenr le'I

1his ffisfosjruin is devefo fied f>ascd on ltw numeldcof
Pcsollo uf'iticui lion no itiTT.Aio2a-45

S tat>4 Iea enJA eee

ve I ~rS'64OF I~
IMIore ~ ee>I

e ion W SIAA ir
t.elr I'et ~ t I>~ I-

5 ~ ) 2

C

I E
E

NL II~ 0 D E F 0 H 2 E

I~

A CAT I
UCLCAR SASETV RcLATED

12I11 SIC AEQ
I OF >I

F CD wAttR I rnAI TRaieSICNT
IIIIIC AAILC Fsniet1 IIUiiCAR SIAI oei-

IIIAr>ARA AIORAIIAiooetlu CrRPDRAIIOSI

~te>U ~ A lreoelvo UUDlseewno roeronelloe





IATEI: EIETtVCTIOIIYO
P'aa«E. 0/ Ptaa« R.

IIOT 5'rht al. gy - AIAtttaatzaha SII(I'r Coavtt I Plyt. ICt
'«ESSE'L rl «Touitl.l

< I I ~ I"LCIOISIII«T IIOT STAI!ate2
~IOQ'A!hL

SHI!T TK Vtsl
F ESOP 'cO
uRECE ~
FLOOI ~ I tag4 OQ Alhl-

420
ISO 450

4 on
550

Evcuf IIO 12

13!0

16A

I25

ICA

144 I44

140'5b
DURATIOII0F

TfthI'ATE

ol TEAAP cNAI o«

ERPTCTTO tto OF C'Karh

TOTAL Facavt % OF V'VO
~SF

IttOEE

Rpv pR«%au»a - p~ ! 1000

v«LO(ttt ul I' 1760»T Rt,ttt»R c/

BIO

l00
25

IROEF

26

STEP

25

34Aattt III!tEF

300 STEP

1004

30 IA It«

7500 IOO ETEP

25

70

<4l

tOAAIII

I20

35C0 l40

I!tatItP

1980

25
IOOO

1644
«47

i ATI

I
!40

3000

4

v«ac«ttvttt te anta ~ tt/»nun

vaao«ITT Itt 1 aNR ocw»STR«g
Of MITIIQt<~aaA K~tttg
v«LO(ITY»lTl wl(caaa'as tu
~ao» ~» R~~II c

vlao(l'Iv tH IA awt as»)up
I

ECCL)

7 I3I2

C$ 727

~ !55!

I 0«

c'lI =
I)4TI «04 !2'' ~ion.

5&CO'!
!2«C Il«» I IO A1lEO

577 ~

!72$

I ia

Q*rCAT I
IIIICLEAR SAFE'I'T ta4LATED

0 VCATTR RM TRAIISI'EIIT
NINE AART Pptttt IIR«(EAR SIAIIOtt.utu
NIACiAAA lao»Awa tot««R CnR~ATNtl

HORS ~ wlllHRR ARRI»RA»I»O COAFDRATIOR

2 i 5 I ) 2 I I2 I7 7 5II.A98
20F 4

~RWA

I ~ C D E E 0 II j 5 II 0 «I 0 0 7 U 5





NOlfhhhL UPS 4 T

VSSSfL FL OOPIH(a
HORMhf

IIIIOOII f04'F @ VV POIAPSa 44SIT CL 02(r D

SS1

S25

56l

090

023

Wb5'52
437

250

ISO'00

fVCN7 IIO

DCIRATION(IF 7fALP

RLIK OS lfAAP CNANOt j
4tatCttD NO OF CY(ltS

VOtaL FLOW (3F VWP
~SES ~0

Asv pstttose ptsl

V(LO(ltTIN I? Lslf St/sera

V(LO(I(TINI4 Lait ~ Sl/SOVS

I6e

57IP

9fe

0

I20

l33
>560

3 I

I500

03

IS

lu0 OF

IOO 57fP

I23

$ 75 P

IOO
0

l000 Ilf0
7II

e
0

4320

044
it ll25 I(25

4+0

07
IIRD

432O

"~ n5

LI 8

II25 I25
0

62D

CO
I

llbs
I25

I74

II2D II2

IND OF

572

IOD IOO

233

50
MIN

I000 IODO

VtLOCIITIR 2e LAC OOssats~ I(II(42$Q( 1 ASS I II
v(L0(i(vol2e wt (cLALLlslII

N t
vtl.o(nv ul 2i Lrs(iso)as. 0

04((

095
0 25

0
I+ 0

9I2
0 0

IL A CAT
IIUCLCAR SASttY AtlktsO

Cl WAT(R IIM TRANSltNT
I(IN( MiltPISH( Nu(LCAA tA( -ISS
NIAGARA H NAwa saW(ll CORSORA(ION

~ i1 ~lors ~ warms aroirssscso jossoseeeos
7 4f 5 0 4 2 I I2 I7 7 SK. A96

3OF 44 S C I 4 f 0 N 3 4 L II N P 0 4 4 f lf T



0



~ ~ ~

~ ~

-rl .
~ I

.II>o .

"I
T T

~ ~

~ ~
~r

~ r

~"

~ -'. 9,

.,:„t"
s 1~

~ ~
~ ~ s 1. ~

, oft,IIT No .."o.;

+ 0F 7ITAP

.L
.f
!vs

~
I'7"

I
~ I
r +50.

~ rr,

+i-".
-.lk.Q~Y

OP II+ 'Alsh
4LPOCb'.'"i'c

i
4'I* .

SINQLC-
CCLICP 0<

g'0%'f vLV
Ow

DOTTING

L

420

'276

VAR.gk.Q b QC

RE A,CTOIL OV@ILP6 CCuP e WITN
DELLA'VCD SCCA' VV CTAyt dM
7@ 8,Ivs 07A I o P C AI

420

276
'k50

IOO'2

INOES

AIITOAllTIC CCf
SLowoowg . N0Tc

420
420

97C

IOO

lrrsf,r Iusfr

007 S TAHOE't4IH
SNOT OPP PUMP t40 Olla .:

sf 20

F FII4

.',|Aaseo

i>4 tf Tuff
ND ISIOVI

Dosv N«

r

'I ~

~ ~
~ ~

Ipser

ol

28I
~ ~

~ I'. -,

. ~ o I
1

ry ~
~

~
o'

s

~ r ~ +

~r

IIATJ Or Tfssls CNk&0

fg&ICTID HO Os Col 'O
TOTAL Flnw sg".

SCf 4 Ts

Ilo7 ORcssURI log f% 7000"

LOIIT9 OI I t Vk)r

SIC P

IO .

340

IOO

8640 'lo4

IOO II0
IO I0

27

IDO
. -«0 go

I0 &29

STI P 340

25 0
00

0

8040

I
lo 00

lo
e4 < 9SO

67 ~ 76'

OOO

I20-

100 Ilo
0

IOI

~ 'SSOCIIr WCI'IRC
~lfIA7~6 lASS

~ vllocITvwTI .wl Ictl IS
JHhIbCLQL%h%k

vltolITT IR 24'Ias<ISO7CR ~
'I

8'0264

UCSOIITYIHlf SSWrTWCISStI )Q' 9 3I I

9IS 9IS

Tsf) 696

~ I

9II
.v 3I %lit

I3$0

SOS

3

oco

. I 9
C660$

sr 73 Q

/I3I2vff

Ilail

IOII

6vgv . l24t

2'

'

"-2 *I

I
7 f

C

~ 4 ) 2 1

QA CAT I
uuCLahR SAFETY llelATCD

~ osssvss ssasssess cssrsssvvss

I2I7 7 P A98

II RS PQHT II IIEATI AT

W s l RssS SOWTR CORRORSTSSI

,+osI

)A',Q:.

s'a

t
~ 'et rsM ~ L

8 t 8 M 3 8 L II M P II 1 8 9 'C II





O

v

a vts<AL

bcLIur
OtS<Cas s<TDCO
~Ill 57ACT UP

<sac.<dr-L

IVC
TahN»
Pov<OA

Ato&»L
III<TAC
ITSLs

Dc<IT powic.
EdaucTIDN T o
79 lttCfulAS<»
ADD Cs<A<<65

STDP Cs<ANSF
D< SLOW

( c ca IscT I4 LI 7 o
. 0» rrC C»<<T
~ Pas<EQ.

OO
C1

~I FLOW

UPSET

TC< tf<P< FW S'IATS OS< ASSD AA5IV C'PS<I

STOP
casts<<LE

us r<0

I 5al
»<FAC.

Otlldg, SCEAAAS

'ATION

FLow TLII

552 565
530 552

535

l00

EVSN7 NO

DURATION OF FDDA TSILP P<Df Fl »stC Cl
Is< Ti ~add al

I DOS/i

~41 547
IHCECI
NITS

6 e)lo
Il<DSFI
HIT E

e]IO 6{IO

5SIC5

0 {lo 0{ IO 8)IO 8 {IO

sll» EP
INI

RATE OF TEA<,P CIIAHcsf F N

ELOPE

CT f0 NO OF C'TCLE 5
ITEIIEER~I"
FLOW

RPV PRfSSURE

RPVTO 'ST<V INLET FE/5

60

l3d ISO I20 l20 120

0

I000 LI I500 Iddd

O O
5 5

I0,400 I0,400
I 0

6

I ODO Ilf0

II6

fOOO

IOO

1000

4C80

IOOO

O

I

l000

2000 50 50 50

IO0 I00

II25

Iss lte
0

IOO IOO

50

2400'0
50

IOO
3

I000 I000
0 O

0

33SO IOO

I40 I40
0

I00

I00

I40

0

2

V LOCI 'T IN H
SIIV INLE 2 70 2 IIO IASIV 35 0

55

csc<ITKAL IIII<. Issstc<tsass< ls otvc<nral oa a» r ss i<st I' less<'<scil
o'L cutt As<» Tat<sr <slrs<stels vurllal< sarslll »YD<<n

taSG» 5<Fr rsclT»r ~ ~ <ll ~ <ra»ass sr . ~ JA'ld07 I av v Assi t<vr .
Tllsll ssl I'Jvll cTc<CS < ~ Cacus<ass< u Ic a c go Vs v I

f. md c<r» <<assi I s<I.. Sccotlc vlcc<ad vcttls I<stra<ac cv. ~ ~rf l<V. LC l(Crssll9».vC II v I<I+ alp Cgw .L< ~ ~ n AID 4$ -2avD A<0 tf )

3 TflOC<T'I Os «ala< CT»a<ss FCCSV< KWTn SVv uslCT lAD rRcvss Sdv <NIT I IO fs<l
N Ir SS LA<LE ISNLtTS Clsstf'w<SS . DOT<N

2 5f 5 4 3

I.XI'7

r VF vassal
'

Ss Sss I » VS

'I: s .st

~Tss»» ~ <sat»T»D 119<1141<10 1<<as<<»<lan»

I'2 l11.SK- h IO4
Ts<ISE I IOI

~ NN a

A ~ 0 0 E F 0 H 5 II L Il II P 4 0 0 E U Y





IIFISEF

OT IICR 5FCANS "IIVALCIFIIFIION TV HOT

TIQILAAJLL UPSET

IO5 V+I
Nl I NIT AIL

lble
NI
S IOIC

PATICa
Ptwtt

IOO

og Iewsg.
IS

INIfIP fLov
QECHAN

IAIIN
LV SMVT Ot$ VC5$CL 5NNT

IE'150 Fs FLaoa

VTSSCL
SC f

FI OOFY II01 g
5$ 0 S

30

tt FILL
IN4

Loss oN rw pvIArs, aslv cLOEDD

FLONI VARIATION

SSE

573

S15

STD

4$0

IOD
loo

EVENT

DURATION OF ~ INALI~ NP INISI

I3

INDNfINII

I3

INOCFI
Vl 4

l5 l6 l7 IS l9
NINNIIIIII5

20 20 20 20 20 20 20

I4 8

gn

RATE Of TCVP CHANGE FIN

EXPSCTSD NO Of CNCLLS

CNT Of VWD STE'AQ,
FLOW

I4D llo

RPV PRESSURE

VEgGTVl~ v
loo0 IOO0

54
ROAL RPV TO SRV IMIfT
V~II 'I IN ~Co S AAAL~PI
FRDIIIIMVOILET TO 2IIS k6N

Ioo

I000

I&4

III III

IOOO IOOO IOOO

0
25 l5 0

OOO IlO

59
4

0
loo

0

IO0 270 loo STEP

l23

0

0

STEP 4320

IO

0
IO

0
Ion

I
IOOO IIBO

0
IS

IO

ll25

240

IO

II25

480 4320

IO IO

0 loo
0

II@0
4

13

IO

II25 IITS

0 0

6 ID 625

IO

0 0

NOTS S VVLINCe THIS ICFIIIA WIIOI FIfW eaaTO TNC
+AIN ST EAAk P II%

~ I ~ ~ I V

~ VNI
~ C D E F 0 Il 3 E

3 0
E

L Sl N tl 0

5 4 3 2 l

Ia ~ 'fW

~IIINN ~ VNANINNNNINNIINNINCIJNIllNLIION

I 2I77.SK-A ID4
SNLCT '2 OF 4
ll '0





UPCi E T
I

u u. Sifcflmg VIAfCChFhIC'f fhhfCC PhIC+

LO««$ 'Ii' 'W I'Vh(!+3 hh IV CI Cl. I:P

I DS

Aflak

IAIFAR.
RISE

MIN

Slw~i C LINl'F
C4 EV P I:eV
DAHtl
IS SIC IS

CC

EfACIOC, OVER.PCESSIhf 6 WITR OOLA CED
2 Ckfhh

IDSAW
LWfAC
IIISE

Aux«h O<O.CC"AI<

SSLCC

I20

NTIOII~fLOIf VAR

523 $03

$ $ 2 $$2

STS IOD 315

2$

IDO

EvENT NO 20 20 20 20 20 EO 20 2I 2I 22 22 22 22 23 23

DURATIOIIOf fWALTl

RATE of TLIAP CiihuGI 'F/R 4320

N'ILlllf
650

IHDLFWIif
IOO IDO

IADCII
~s'ff

IO42 IOO 55800 5400 IOO

~IIjfl
IOO 32 lb 300

IXPC<lf0 IIO Qf CYCL%5 IO 10 IO IO IO IO IO IO

PERCEIIT Of RLACTOR
RA'Tf fL W

RPV PRE55URE
V II I S

RPV 10 REL VIVIIILET-26 P l3
V L I'I IIIw fAhh LuifI
RELVEVIIfEl T02IOShSIV

0

II2 519
5

0

I000 l000

II0
0

ITD

0

II5tb
0

l03

0

240 IOOO

I20
0 0*

IB O

0
I I9

FA ~ e «u - ~ ~ IIr '3

I u «F F s

7 0
E

5 4 3 3 1

ccu> ~ ~ lAAFccc cuolcccclcu cuftlNhtwu
l2I37-SK.hl04
Siifff SDF f

~ RR ~

h ~ C 0 f f 0 K 3 IE L II II 9 0 R 4 3 II V





coo

CAACICqC

OC'ANI

grtt
ItJCT O

Cat ~ fC
CiCF IJJF

fJJCR
6tl»CF
SJJJF»l
OF»OP
ITJfIIII
4%0 tlf
IIL IJAF

O'M

IFIJF'
»lH

Orll
'r

JCIJ
<»IVI Ol1
Fr»J It
IJ'IAIT

FJUI IC

I IFC
~ III»I ~ I
J»IC
t"l OI
JF»rIJ

~ a(T<ai
rw arC
Cl>tJ CI

050

'I

~ %

28I

l00

KVKNr uc,

DIJIICTICA» CF FIWL TfJJF

PITY Ol Tf~ C'fCN0E F/II

EFFfCTKDIJG CTClC5

24

II»OFtl
~IIT

OIOffI

le 2J

STEP

'lltfFI
II. f

'IO

~l IFCTO
RLTf0 FL/:N
R PV PLEO

V C C T III O'CIO FQOJ6
RI»V TO 5I »t lNIET
V LOCI T'T IJI J1» I'Hf f
SIIV INlfI 7024 JJ5IV

IS4

I00

I54

l090

0
IOO

No~
0

I

IOO

l000

» tV Ol II

I ~I » ~ J»lr JV

~ III~ I
A ~ C 0 E F 0 H 3 If

7 i
L Ii

0 i 3 3 3

~IIl~ 1 4 IISOJTJS 11»»IJEJOIIAO FI»~ rr» ~ JTIOO

l2I11SK- A
f»llffl OF4

N IT a 0 r u r





el

5 Ef aafsat
~f

SN

IN

SN

2N

~5 «sls-
$$to $44r

$ 11

I
5

t-—5 Ia

Sl NS

I
l

1

I
5

5$ %o A f5«51 ttvg

Qs

Ct o

=5N
H% ~ 0 g 9
BN -R

to ~ ~ ES g
~ Ko

Ql

—Stlo-
Sll

44'oQp
Drr

«~~Be 59~
QE ~

$4

I I

l I

\

-I« ---i
1 1
'l III

I
+2$ lo

Qt

gga
WNI

g)
/

Stir \
5
\

1
. ISSL—

Qti

IN
tan Sl Lli

saft 8 Efstfslftft
csasct f41 IN 54t tftat $1talf III NLI Sat

1 II
1$ $ . ~ LN NLI

11—
1 1tMS II SEEMf

SN. ~ IMMI

tcacf w
Isftatf +SEC

Itaafla Ei Slsat
1fRE aaf tat %Is Ll

1NI
Ital

15$ .1

1ISI

E SOU. INKS.

ENO ENI ENS
aft

2

1 l.~I).I--

tII
5NI ESLS 1 ISI

ESIKS.
4$
Sl.

1 Nl ENI

INES.
4$ . ~

INI

SOILS.

)0
ELN caft
~M 14 I.IN SII.NI 14 I.IN 14$ . III 14 I.IN 14l,sal 14I.I SII,NI SIS.NS 1Il.Nl SIO. NI ~ Ets.la Ill,al Ill,NI

~S N RCLB ISO Its Ltl II.IM Kl KI 1 ~ 1 ~ „S,P 44 EIS
ll 111 EEI

l2

~SEES:

EE.) safesl 51st tttsf51s1$ NEEM Mals LEN. 541l List sttaf5tsst Ncsac. SILEIM LICE5 ass CMOM
tltlsl at f1~ CMetcflsi IEEC alffa laals. Ssttt 541 ~ Llsf Mt attfaa5. 51 lftlttfsffills NEEW aais i ltcltc. 5tcllls LKCL5.

12. ) Ifaall 145544K SscataEtt Ssl ffELKf fi 11154 ~ LtfsI 1 I C SEC sl Esca1151 I~ ffat. Es lilt 5154O
af taf5ESM IECIE445 Ei 24I, EESO. IECIEILES 55 fsOSS. Etttf 41 It 5ESELIS IEES Si ES1114 ESCafaff
ES taff5. 41414l Satfftat 15 ESEEEIELS 51 IISI ES ll1S 445ES.

C

7 6
S C

5 I 3 2

Cfacfa saff ~ Rfas+I
1 last ILsf .5scf LM 1 1%

~ Elf SILE talsf t
seacaaa I
or ~ O roroorro O oI rrreoo hatorotr»

SK-

A b C 0 6 F 0 H j K L AS H F 0 k $ 7 U V

I eeeoe





ft»LUf»t
~f

SN

SN

$ 52~

88 011

$ 5@

0
$ 11

s fr

Slr

~ EI4 A
i i ~ D

~e ~HOi pZ gii
01$

$ 12~
NL~ —Siti

$$ 2

ilr illi
I
I
I
1

I
IN'

1
I

I
IIl ill

0"

—$2r

022

$ 12 Sti

I
1

I
'L I
l I

ill j
/

—Str

S2I

1N

IN tNi

Uft N tt»LU1$$ $

aasct fea
1N
512111 51tt

2l
2ll- ill— I2 5I lll—Itl CNI-

5fttl Sftt N IN
IN
1N -. ~ IN 5 1tt St~

lo

$11Cf N tltailt
151$

Witft» fl flitt
ftittltfitt-Il»ftt

tLN UB
~Al

»fOLI lf CLCLtl

IN.S

Ifl,IN Ifl,NI 5LI,IN

121

1$5$

I-
IS. I

1151 11II- 1111 ~

1 III 1 1 tl IN

I- .11$ 1 ~

Il 1 I II

111$
112$

I.. Ill.
t»tf.

I ~

LI II

111$
$ 1I

$ 1$
tll
$ 1 ~

21$
ItSI lit l

N I

Ll LI

LNI

5$

LI

INC

SfI,SN

LN
fl.I
IS.C.-

Lltl
till IIII

I Sl

Sil,lN SCI,NI SLI,NC SLI,

»ftt:
1. UtitlLLN NfNStif5 Nll» ISLII Ll». SILII Ll» lttltttil5UCLN 5TCflW

LWS L» C~ tfttlC uttl CC»ttff»' fra Ntfa IUW.
lticfli11155iif ICCLLL5tt fllftittf1$ INI ~ ILI W ICatttt ll 1 tat. LI till
Btfa. 15 titttult ILCN1515 fl 21$ , ftlt. ItC$11515 1$ 5CIOs. CtlCfil ti155llt
15 LCILILLL'Iif 115I.

C

7 6
E

5 I 3 2 l

fUfftftcf51C1IW Lfli
II» litt till'1 ~ 1

1&0 t VH fi~ $0UiaEEiliiii ONNIWI
SK-

A 4 t: D E f G H J K L M N ~ Q 4 S
I

U V

~ %NO





ssr

="5~

025

str
Qta Qfs

a~
SBN

N 4 ~ ~N
S DOS

2
=55

Qtf

MI'

tata as fIsc
~5

SN

sll

fN

Sfs~

2sa~—

5 Sl' ~

I
I
I

5 II II

ls
Il
l
<- fSI~

Care If nstfcarsN
aaacf fm sais SN

Sf Calf
2ll

CMalf Nfasf sffalftfl-. sftalf
sftt. 5ftt

10

NaafN taf SSNC
ISIC

INafIN fs fIaaf
ftstfaafstt EINits

faN Iaft
~al

aeafs If aacs

fl5I atl

all

fl.~

saI,NI sal. Sai

$$ tlsl INI 5 Nl

as.s fluff. a&tf. ala.a

Sal.lll atl.lll sfl,lal sal,lll

1lsl

sal.las

fISI

SS

NI.NI-+I

12
7 6

C

5 4 3 2

a a a

aaa

IIN ~ Ial Nlsf 2

t t Ilaaaaa lolaaa t I
Otase 1 'wsQtO ~ leQINSs ~&atW

SK-

A I C 0 E f 0 N j K I Cat N I' R S 1
I

CS V

I NNO



0



Io

SN

S

O'48

t.'-E
="i~I

S Loi

"ga

Ol

r
g oo

ts o
«SL

Pa

»
«44
«««»H»«»»
» ~ «o««4 «&«»»»»

0 5

»o»gran
Pl Qt lt Oii

I=.
»r Hr»

r'rE
Oit

5(
'Rr

I

QL ia

«8
j81.»g pg«

oi

g.==-=E

~ Oii

nr(Uiltt
~f 4N

411» IN'IIS»
411»

%I(to

451»

SLS»

III» - 451» 411» In»

154»

(N

alit li ttr(U(st(
Cttatt of/0

4(Le(as ttt5twt
t514

N 41(t

I
~ S

LII

I IIS

IN Sfftsf LI(ttf 1(IS

Sill
LNI 1 IS I IIII ISSI

snt Litt isa isl

1 tst (ISI I I
II

Sit il'I

Iail

LS

(IN IILI

51(t 5nt

Wtt 145 ~

IISI

IN IN

Wft 144.
ilsl

NI

fNS.
Itl

~ aettf IN ia 1 fat(
itr(still(lis N 41 LW(f IN(f L ~ Lot ~ 4 Il Il L alt f 45 t is Il Il ISI

f(N tii(
IO

laaKI Sf CICL(5 IN

I
(II,III ill.lll Lil.lll Sll.lla 514,444

114 il,Ill t,lll

UI.III

il 14

III (II

I(I,NI I(I.IN 4 ~

5is.lll

1 ~

444, Nl

IS'2Ni(ti
i. 4(oclw ta(5544( fact(It(5 itiiit(11 itw 1454 is itis IN I'i(tl il ~iitw Isct(ltt is t(r(UIII( ia tais t(51( ~ .

41 tttttst( l(CI(55tt 14 50. ttrtltiWt4(tt(tit5 55 Qesl, tiiai li IS tiliitlsits 44 iwriit fact(ut ia tt(tfatt.
1. ltICilltl(5545( CLCL(S il l sits sf tillfit itt(t ttt($ 444 fili(ifItCtnnt fl I 1st 41 555. 4(LCill tt($5455

is IH(t(W(sf If itit titifl1(r.
it(5 triti ii iilntt 14 4411 1 tttttf isiiitL tt(LSW( 14Ct(ln is il 1154.

7 6 6 4 3 2

I 4 I
(U45iikf4(5CSIIC( 1 1st

a(I' IL( II(41.t
IIICIttgeist tliitC441WI(ita
oo» o» ooo&ooo ow«»»oooo»»»oooo»»o

SK-

A ~ C D E f CS H j SC S. AS tt t 4 k S 1
I

U V

I oooo»





t
«

I «1
f1g«
«R 4

%Ra

Qs

Itet f SI ISSI
01

lO

Cstf II IIKISIIISI
CCUSC I@I

atlctN tstttcst
15IC

INII IN 11 flett
ItlttlIISlt4IWIIS.

Itte elll
~ Ol

aslte Ir ctctts

5.5

ltl.IN

lN

III
15

511%1 Ctflit 511SSt

IIII IS%I ISSI

tallf ltatf IIKI

III.NI III.IN III.IN

5ftt

IIN
Sl

SII.SN
-I

12
) 6

E

5 I 3 2

terse astra 1st
tstastrat ~ tscalsa
at's attf tllaf 1

tlclsl swiss tstra cttttsll
Stows ~ WaoatOO OMI «else CootogkTWI

SK-

A I C D j F 0 H j K L M N ~ Q R S

I
tf V

I eNos





I
g

~ ««EJ
-gB 0 4B 8~$ K«R

s
«« ~«0\ Q»«««««

~ «« kCBtth

B
~ g«85$

R

«R«««tZ««dm
1 I I I 11 11 I 1 IS II I I 11 I 11

5$2

Se

$$$

'52~
$1$

$52~

$2$o $25~ $ 25~

fN'Ni
ftrtlf5$ $5

~I

1N

10

IfftIf ffr.
CCfaff .ifAt

tlf55$15455$

~illIINr Iflftur ~ al
I 11 ff

ffnfc
IOE I $

IN

$ 12$I
15$ $ IISI 1ISI

11$ Il,fN 2NI
Wlt1:
1. 5IIIIIIN IttlfStill ISILtltltIt fit IIN 2 IC5 IN.11 I IN 1IC5'flfIll.
2. Iffftlffaf Iftlf5[lf5flla511II If Lftf5 2 ~ IC5 IN.II 1,2 1Cf.lll.ll.l

~
2 Nt ~ IL fft'loffO

tlcfiflffll'55$

IIII

lltl Ill

I 51C I ffC

IN 1N

ill 1$$I

1$ 5 I

lfll 1N

Ifl ill

I 51C

III 11$

IISI

1$ $ 5'it t

1 ISI III

1$ 5tc I 51C

1$

111 111

51tt

ll 5tc

1N

Caf.

lift Sift Sttt

~
11 fll

IN 111$

IS 511 I Stc

$ 1

1N 1 ~ ll
tlct I lf 2
IffIIItt.fllI

lftt Sftt $ 112

512$ III
Ill

I 51C I 55C I $1C

51tt

I $1C

fl ll tl 1 ~

IfftfHClif I
Ifftfi Nl Ifflftflf
Ilwf ~lft tlflf ~ Nfl 2

1IICIIIN$ftf tttflClf
'12 C

7 6
2

5 4 3 2

«ta ~ 4 «OA«\ 4st ceo««C11tWJT«II

17177 $ K-$96

A I f: D E F CI H j K L M M F 4 B $ 7 $51
$ ~l



f


