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PURPOSE OF TEST:

MANUFACTURER:

MANUTACTURER TYPE
AND SERIAL NUMBER:

DRAWINGS SPECIFICATIONS
OR EXHIBIT:

#B) QUANTITY OF ITEMS
TESTED:"

EQUIPMENT:

REPORT:

DATE TEST COMPLETED:

TEST CONDUCTED BY:

DISPOSITION OF SPECIMEN:

ABSTRACT:

Ulanl N

- .
- anamm - - » = > Cr— o s " pomw ave oo

E0: 17

( UNCLASSIFIZD )
" ADMINISTRATIVE DATA B
DATE
17 December 1973

To determine the effects of seismic vibration
on the phys:.ca1 and operational characteristics
of the submitted specimen.

LIMITORQUE CORPORATION
181 S. Gulph Road
King of Prussia, Pennsylvania 19406

Limitorque SMB-1-25/H4BC Position A
. 4 Train = 4 Gear Limit Switch

See paragraph 2.0 for naze plate data

’

Tested in accordance with IZIZ-34%4 and detailed
instructions of clienz.

One (1) only

Unclassified
»Unelassified

18 November 1975

AERO NAV LABORATORIES, INC.
14-29 112th STREET
COLLEGE POINT, NEW YORK 11356

Returned to client

It is the function of the Aero Nav Laborator:es,
Inc., as an impartial testing agency in pe*‘o*m.ﬂg
this test, to subjec‘ the spec;nen to seisnic
vibrat +ion of magnitude and direction as specified
in the detailed specifications.
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.FACTUAL DATA

DESCRIPTION OF TEST APPARATUS:

1.1 Vidration Machine € Control System, Type RVHE-72~5000,
Serial No. 51402, manufactured by L.A.B. Corporazion.
Calibration Due: § March 1976

1.2 -Accelerometers, Model 2213E, Serial Nos. CP36, CP37,

CP48, LAS7 and CP43, manufactured by Endeves Corporation.

Calibration Due: 18 January 1976..

1.3 Anplifier, Model 2616, Serial No. CAl3, manufactured
by Endevco Corporation.
Calibration Due:*: 18 January 1975.

1.4 Power Supply, Model 2622, Serial No. CA2Y4,
manufactured by Endevco Corporation.
Calibration Due: 18 January 1976.

.1.5 Band Pass Filter, Model No. 330M, Serial No. 21185,

manufactured by Krohn-Hite Corporation.
Calibration Due: 26 February 1976.

1.6 True R.M.S. VIVM, Model 320A, Serial No. 8622, !
manufactured by Ballantine Labs.
Calibration Due: .29_February 1876.

NAME PLATE DATA:
SM3-1 S/N 216677 , Order No. 38386%Z
Motor - Reliance

25 ft pounds

ID # 447015-AZ

HUBC - S/N 216691 N
Order No. 383864E, ~Position A
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FACTUAL DATA

METHOD OF TEST:

The submitted specimen mounted on a baseplate supplied by
Limitorque Corporation was affixed to the table of the
seismic simulator in such a manner that the axis of the
H4BC stem nut was vertical. Five (5) accelerometers were

. used to monitor resonant conditions of the actuator.

During the test the actuator was electrically connected
to a control console supplied by Limitorque.

e -

‘3.1 Resonant Frecuencv Search:

The specimen was subjected to a resonant ‘frequency
search from 5§ to 33 Hz. The applied excitation levels
were in accordance with Table I. The frequency range

. was increaSed in discrete steps of 1 Hz and vibration
"was maintained at each frequency for a period of not
less than six (6) hours. : S

’

The. above test was performed in each of the three (3)
mutually perpendicular axis.

Y

Table I - Anplitudes of Vibration

>

Frequency Acceleration

(Hz) . (6 peak)
5 to 33 0.1 to 0.75

3.2 Seismic Dwell Tes=:

Upon completion of the resonant frequency search in all
axes, the specimen was subjected to a seismic dwell +teszt
at each of the rescnant frequencies noted during the
resonant frequency search. If no resonant frequencies
were noted the seismic dwell test was performed at 33 HEz.

The acceleration levels used for the dwell tests starved
at 3 g's and was increased in 1 "g" increments until
either the 'specimen failed or the maximum level of the
vibration machine was reached. This test was perfcrmed
in each of the three (3) mutually perpendicular axes.
.During and after each dwell in each axis the specimen
was operated.
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FACTUAL DATA

4.0 RESULTS OF TEST (continued):

The following observations were noted and recorded
during the above detailed test procedure:

4.1 Vertical Axis (Along the HUBC Stem):

Acceléerometer Locations and Orienta<tion:

' Input.. = On baseplate -~ vertical

Table Input (Hj)

Outputs

Table Input (H;)
Unit Response (Hj;)

- Unit Response (V)

M U O w >
|

- Unit Response (H»s)

EE YR PR
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FACTUAL DATA

4.0 RESULTS OF TEST (continued):

4.1.1 Resonant Freauency Search:

Freq. input

Ougputs (G's)

(Hz) ~ (G's) A . B D E
4 0.105 0.016 0.0135 0.013 0.115 0.011
5 0.125 0.016 0.011 0.013 0.150 0.008
& 0.185 0.01% 0.01% 0.015 0.220 0.0086
7 .0.2u40 0.016 0.0155 0.0225 0.270 0.103
8 0.320 0.024 0.017" 0.01u5 0.370 .0.012
9 0.380 0.020 0.0225 0.01u4 ™ 0.430 0.012
10 0.u445 0.021 0.037 0.0165 0.485 0.012
il 0.550 . 0.027 0.051 0.017 0.590 0.0117 ,
12 0.680 0.028 0.056 0.023 0.720 0.012
13 0.820 . '0.036 0.06u 0.022 0.860 0.017
pR 1.000 0.052 0.070 0.022 0.820 0.018
15 . 1.050 "0.054 0.076 0.032 1.110 0.0233
16 0.200 0.033 0.023 0.025 0.210 0.017
“17 0.230- 0.035 0.02% . 0.030 0.240 0.018
pR: 0.250 0.044 0.038 , .«-0.027 0.270 0,0x9
19 0.270 0.0u47 0.030 © 0,025 0.300 0.014
20 0.305 0.031 0.032° - 0.026 0.330 D.0x8
21 "0,340 0.037 0.033 0,025 0.360 0.027
23 0.410 0.053 0.041 0.027 0.420 0.01u7
24 0.440 0.054 0.0u46 0.027 0.470 0,3143
25 0.480 0.052 0.0u485 0.0315 0.320 0.C15
25 0.530 0.057 0.0545 0.034 0.560 0.91¢
27 0.570 0.0863 0.058 0,042 - 0,800 0.022
28 0.600 0.05u 0.06% 0.048 0.553 0.027
28 0.640 0.053 0.067 * 0,059 0.700 0.03458
30 ' 0.680- 0.0u7 0.072 0.082 0.760 0.0582
31 0.730 0.054 0.078 0.068 0.810 0.042
32 0.790 0.050 0.085. 0.068 0.890 0.0ul
33 0.850 0.047 0.083 0.084 l1.00C 0.957

PAGE § CF 15 PAGES

( UNCLASS

LA

)




-~ U uyncLassiFizp )
' FACTUAL DATA ..

RESULTS OF TEST ‘(continued)

4.2 BHorizontal Axis (H1) Along the Motor:

‘Accelerometer Locations and Orientation:

Input ‘= On baseplate (H;)
Outvuts A - Table Input (Hjp)
'~ Table Input (Vi)

- Unit Response (H;)

Unit Response (Hj)

M YU O W
P 1

- Unit Response (V)

e A
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4.0 RESULTS OF TEST (continued)

4.2.1 Resonant Frequencv Search:

-
-

freq. Input . ‘ Outputs (G's)
(2z) (G's) - A B c D £
y 0.087 0.038 ~ 0.0049 0.067 0.018 0.027
5 0.130 0.045 0.008 0.099 .0121 0.031
6 . 0.170 0.047 0.010 0.150 0.019 0.0321
7 . 0.225 .D.ous 0.0135 0.220 0.023 0.027
8 0.280 0.051 0.014 0.280 0.026 . 0.0230
9 0.345 0.051 0.016 0.350 0.030 0.033
10 0.420 0.047 0.021 0.430 ~ 0.028 0.040 ,
11 0.529 0.0ul: 0.025 0.540 0.025 0.047
12 0.620 0.90uY4 0.028 0.560 0.027 0.052
13 0.780 0.050 ° 0,038 0.770 °~  0.0u49 0.061
» 1y 0.850 ° 0.053 0.042 0.890 0.068 0.066
13 0.980 0.966  0.0S3 1.100. 0.087 0.087
16 0.199 0.970 0.0185 0.189 0.018 0.028
17 0.220 0.061 0.01¢85 0.220 0.017 0.031
18 . 0.230 . 0.05% 0.022 0.240 0.0175 0.0355
19 0.250 0,060 0.025 0.2790 0.0195 0.038
20 0.279 0.063 0.028 0.3190 0.024 0.038"
21 0.295 0.065 0.031 * 0,340 0.025 0.042
22 0.325 . 0.945 0.033 6.370 0.029 0.046
23 0.360 0.052 0.035 0.405 0.032 0.087
24 0.u00 0.052 0.0385 0.440 0,036 0.055
25 0.425 0.050 0.042 , 0.475 0.039 0.051
26 0.470 0.040 0.0u46 0.520 0.042 0.068
27 0.510 0.038 - 0.050 0.540 0.045 0.0673
28 . 0.550 . 0.041 0.054 0,620 - 0.050 0.06°-
209 0.590 0.0u6 0.058 0.640 0.061 0.07%
30, 0.535 0.047 0.063 0.730 0.073 0.105
31 0.680 . 0,047 0.067 0.780 0.077 0.083
32 0.720 0.0u4 0.072 0.820 9.086 0.083

33 0.821 0.045 0.082 . 0.840 0.105 0.0°6
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RESULTS OF TEST (continued):

4.3 Horzzontal Axis (H,) Along the HuBC Input Shaf<:

Accelerometer Locations and Orientation:

"Input -~ On baseplate = in d.rect;on of vibration

Outputs A - Table Input (H,)

B ~ Table Input (V)
~ Unit Response(Hy)

c
D - Unit Response (Hj)
E

Unit Response (V)

PAGE ‘g OF 35 PAGES
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4.0 RESULTS OF-TEST (continued):

4.3.1 Resonant Frequency Search:

freq. Input - uts (G!

(Ez) © (G's) A - Qutputs (G}) E
1 0.089 0.013 0.0185 0.076 0.024 0.027
S 0.115 0.016 0.0185 0.115 0.027 0.02u5
) . 0.1658 0.0175 0,022 0.175 0.033 0.023
7 0.210 0.018 0,024 - 0.225 0.033 0.024
8 0.280 0.022 . 0,027 0.280 0,022 0.031
9 0.360 0.028 0,032 0.3490" 0.05% 0.03L

10 Q.u35 0.036 0.036 0.400 0.067 0.037

1l 0.530 . 0.0u42 0.0u1 0.470 0.062 0.038
12 0.670 0.050 0.052 0.640 0.057 0,0ub
13 0.770 0.057 0.0586 0.710 0.082 0.90&9
lu 0.890 0.063. 0.068 0.840 0.379 0.0u9

15 1.l00 0,082 0,084 1.100 0.080 £.0585

16 - 0.180 0.021 0.022 0.175 0.027 0.025

17 80.205 0.021 C.02u . 0.185 0.038 0.027

18 0.230 0.023 0.0286 v 0,225 0.029 0.024

19 0.245 0.024 0.028 " 0.2u40 0.028 0.026

20 0.280 0,025 0.030° - 0.275 c.020 0.026
22 ' 0.310 0.027 0.03u 0.310 0.0165 0.031
22 0.340 0.031 0.037 0.335 0.016%8 *0.031
23 0.370 0.03% 0.0u1 0.370 0.0185 0.937
2u 0.3985 0.035 0.043 0.400 0.0x.8 0.03258
28 0.440 0.0385 0.047 0.440 0.0.7 0.033
26 0.461 0.0ul 0.049 0.u70 0.0188 0.03%
27 0.510 0.052 0.0u4us 0.520 - 0.0138 0.-3345
28 0.555 0.0u47 0.057 " D552 0.0205 0.037
23 0.600 0.051 . 0.061 “ 0.590 0.024 0.040
30 0.630. 0.058 0,066 0.630 0.038 0.051
31 0.700 0.060 0.071 0.700 0.027 p.0u2
32 0.750 0.065 0.075 0.750 t.02¢ 0.02¢
33‘ 00790 00068 - 00079 0.790 . 0.0"‘3 0..039

]
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¥.0 RESULTS OF-TEST (continued):

- . B Se*smzc Dwell Tes<

4.4.1 Vertical Axis (Along the HuBC Stem):

The Seismic Dwell Tests were performed at.33 Hz
for .a duration of thirty (30) seconds at each level.

The following observations were noted and recorded
during ‘the Dwell Tests:

Response Acceleration .
frequency Input Motor Motor

(Hz) (G's) (V) (H.) v Ba H.
33 3.4 3.5 g's 0.150 g's 3.8 g's 0.292 g's 0.27 g's
32 4.7 4.8 . 0.230 5.2 0.38 0.37
33 5.9 6.5 0.330 6.6 0.u3 0.46

7.3 8.0 0.u80 8.2 0.53 0.5¢9

8.4 5.4 0.570 8.6 0.62 0.79

P . 33 o
@ 33 .

There was no evidence of ope“a::ona1 malfunction or

. ) mechanical damage to the specimen as a result of this
test.

~
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4.0 RESULTS OF TEST (continued):

! uncrassiFrzp )
FACTUAL DATA

4.4 Seismic Dwell Tests (continued):
4.4.2 FHorizontal Axis (Hy) Along the Motor:
"The Seismic Dwell Tests were performed at 33 Hz
for a duration of thirty (30) seconds at each level.
The following observations were noted and recorded
during the Dwell Tests.
' Response Acceleration
Frequency Input Motor Motor L.
(Hz) (G's) (H4) (V) Ha i, V-
33 3.0 3.5 g's 0.010 g's 3.5 g's 0.34 g's 0.08 g’s
33 4,1 4.9 0.170 4.8 0.70 0.29 :
33 5.5 6.3 0.220 6.1 0.82 0.31
33 6.8 7 «6- 0.330 7.5 0.82 0.%5
8.0 8.9 0.310 8.9

1.190 0.43

There was no evidence of operational malfunctizn or
mechanical damage to the 'specimen as a result of thi
'L'ES’J. . ': ) ’

1]
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. 4.0 RESULTS OF TEST (continued): -

4.4 Seismic Dwell Tests (continued):

Lo4.3 Hofizontal Axis (H2) Along +the HuBc Input Shafzt):

The Seismic Dwell Tests were performed at 33 Ez for
a2 duration of thirty (30) seconds at each level.

The following observations were noted and recorded
during the Dwell Tests:

Response Acceleration

Frequency Input Motor Motor
(Bz) (G's) (Ho) (V) Hn Ha V.
33 2.8 3.1 g's 0.045 g's 2.8 g's 0.048 g's 0.036 g's
33 3.8 J 4.3 «0.065 4,1 - 0.065 0.085
33 4.9 5.6 0.078 5.2 0.129 0.2130
33 5.2 7.0 0.229 6.4 * 0.230 - 0,280
7.9 S.0 8.5

ii _ 33 ] 0.150 0.290 " 0.420
There was no evidence of operational malfunction or

- mechanical. damage to the specimen as a resuit o
this test. ’

" PAGE 13 OF 3135 PAGES
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VISUAL POST TEST EXAMINATION:

| UNCLASSIFIZD )
FACTUAL DATA

»

Visual Post Test Examinatidn revealed no
any external physical damage as a result of the stress

of this test.

evidence of

6.0 RECOMH:VDA”IONS'

None, data merely submltted.

CONCLUSZONS:

Final evaluation of the submitted syecimen for conformance
to the requ;rements of the detailed speci 1cat~ons will be
accomplished by Limitorque Corpora‘lon upon review ol results

reported herein and’ further examination as required.

b
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SUBJECT:

REFERENCE:

v meremimee
»

REPORT B~0006

Seismic Testing of SMB~1-25/H4BC
with Standard Cast Iron Adapter

Limitorgue Purchase Order %

Aexro Nav Test Report: 5-6167-5

Unit Idenfication:

Objective:

SM3-1-24/H4BC  Position "A"
4-Train-4 Gear Limi4 Switch

SMB-1 - Serial Number 216677
Motor I.D. Nunber 447015-a2
H4BC Serial Numbexr 216691

-

To perform a fragility test per IEZE~-344 on the
SMB-1-25/R4BC with standard cast iron adapter.



Procedure:

=~ e - f [ - - an " 2 as v Y A

1o, T/

The SMB-l was mounted to the E4BC usiﬁé a
standard ca.st"iron adapter. The combination was t};en
scanned in each of the three major axis 'and the
frpgility test performed in one axis.

W A new cast adapter was,instﬁlled aEter_the firss
fragility test and the fragility test repeated in
another .axis. . .

After the 2nd fragility test the cast adaptor
was replaced yith aa new cast iron adapter and the
3rd fragility test was p?rformed in the 3rd axis.

The new adapters were used for each axis even
thouch there was ho evidence of damage to any of the’
adaptérs»duripg theifs%ggic'fragility teséing.

. All rotors were monitqged by means of indicator
lights. ' '

Additional contacts.on the spare rotors.were wired
in series with a sensitive chatter circuit to detect
contact chatter. .

The unit was run from an "opeﬁ" position (controlled
Sf the limit switchf to'a clased torgue put position '
(controlled by the torgue switch) b;ck to'the "open"

position duirng and after each of the dwells and at the

end of the seismic gualification.
The torgue switch was set at the minimum setting

and the H4BC was torgued out against the intermal stops.

LY



-

Results:

Conclusion:

2t 1]

The unit-functioned properly performing all

control functions and ali indicating functions.

* There was no indication of contact chatter or

physical damage.
' The unit performed all functions and torgued
out at the minimum torgue switch setting with no

malfunctions or physical damage during all the

dwells and at the end of the seismic qualification

test. The unit is considered qualified per the
IEEE Standard 344 specification for seismic levels

up to 8 g's.






Shearon Harris Nuclear Power Plant
Draft SER Open Item No. 354
NRC Question 210,52

(Valve) Requirements of. Specification 16.1g

The Specification CAR-SH-M-44, Rev. 13, dated 1/28/83 states that Category 2
and 3 valves shall be capable of sustaining several types of thermal
transients. Describe the data furnished by the Seller to assure that Category
2 or 3 butterfly valves meet 16.lg of the Specification.

" RESPONSE:

Item 1 & 2 of paragraph 16.1g is a general design requirement for design
specification prepared by Ebasco for valves. The requirements are not
considered applicable to butterfly valves and, therefore, paragraph 16.1g
(Item 1 & 2) will be deleted from specification (CAR-S H—M—44 Rev. 14).

However, discussion with Jamesbury (valve supplier) indicated that Category 2
and 3 butterfly valves can easily withstand heating and cooling of 100°F/hr
between 40°F and the valve design temperature. The maximum design temperature
of supplied valves are 140°F and 220°F.

(7876FXTcce)
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Ebasco Specification
Butterfly Valves

R - 210.52.

Project Identification No. CAR-SE-M-44

16.1 SPECIAL REQUIREMENTS (Cont'd)

d - Valve trim shall not contain copper or copper alloy components,
aluninum or aluminum alloy componerits,

v

e - Teflon or other nonmctallic sealing whose properties are affected

* by radiation shall not be used in the construction of any valves ¢

1nsta11ed in radioactive ncrvicc.

« .
-

f - Valves shall not contain pocketa or other cavities vhere radioactive
] materials can accumulate, | . . L © ™

oo . - o -.'.- -

-J'.

pe
Category 3\~ Later on request

Category '2 and

Valves in piping Cate ry 2 and 3 shall be apable of being heated

and cooled at a rate ot 3Q0° F per hour Yetween 40° F and the design
temperature of the valve as\defined js the Valve List. In addition
valves shall be capable of su
follows:

1 = Valves shall be capa

a step change in temperature of t

valves.

!.4,

- he- The design 1life of all valvcs and accessorics apecified herein ness

shall be 40 years.

LN

- 1‘8 -

Batin e Sm Ao AT S LN NI LTV VY SR, s SE e G y® Sa | SLe
R - Pt
' H . . .

ed ._ .EZ 4

40° F to 400° E A£or 200 cycles during tha\design iife of thc .:2’“




Shearon Harris Nuclear Power Plant
Draft SFR Open Item No. 354
NRC Ouestion 210.53

Valve Report (JHA~77-99 dated 8/2/78) Pages 2 and 3

Pages 2 and 3 are missing; please supply these pages.

RESPONSE:

Page 2 and 3 are in fact the pages 1 and 2 of two pages of tabulation #28403,
Rev. 2.

(7876FXTcce)




Shearon Harris Nuclear Power Plant
Draft SER Open Item No. 354
NRC Ouestion 210.54

Valve Report, Correspondence with Specification

The Report JHA-77-99 dated 8/2/78 does not use the same identifications used
in the Specification CAR-SH-M-44, Rev. 13, dated 1/28/83. Furnish a cross-
index between the Specification Category 2 or 3 valves and the Report. (It
seems like there is at least one Category 3 valve in the Specification that is
not covered by the Report.)

RESPONSE:

The cross-index between the Specification Category 2 or 3 valves and the
Report is provided in the attached tables.
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PONY 435082. QUESTION: 210.54

SPEC . VALVE VALVE
DATA Sﬂ SIZE OPERATOR
1/48 30" Motor
2/48 30" Cear
3/48 30" ' Motor
4/48 14" GCear
5/48 14" Gear
6/48 g" ‘Motor
6/48 g" Motor

3537X

CROSS—~INDEX

SPEC IDENTIFICATION
(VALVE TAG NO.)

3SH-B1SA-1,2
3SW-D2SB-1,2

3SW-B7SA-1,2
3SW-B9SB-1,2
3SW-B1055A-1,2
3SW-B106SB-1,2

3SW-B5SA-1,2
3SW-B6SB-1,2
3SW-B135B-1,2
3SW-B14SSB-1,2

ISW-B255A-1,2
3SW-B26SB-1,2

3SW-B21SA-1,2
3SW-B22SB-1,2
3sW-B235B~1,2
3SW-B24SB-1,2
3SW-B1035A-1,2
3SW-B104SB-1,2

3SW-B455A-1,2
3SW-B46SA-1,2
3sW-B47SA-1,2
3sw-B48sB-1,2

JSW-B49SA-1,2
3SwW-B505B-1,2
35W-B51$B-1,2
3su-B52sB-1,2

M = 4

PROJECT
IDENTIFICATION

30"-SMB00/7-1/2-H2BC

30"-vGC-35
30"-SMB00/7-1/2 H2BC
14"-vGC-8

14"-vGC-8

8" SMBOO/SH1BC

8" SMBOO/5H1BC

suwwanet '

o

Page 1 of 5

REPORT
PAGE NO.

64
40
40
25
25

46

46
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A
PONY 435082,

SPEC
DATA SH

7/48

8/48

23/48

25/48

26/48

27/48

3537X

QUESTION: 210,54

VALVE
S1ZE

24"

30"

12"

60'

4"

8!0

VALVE
OPERATOR

Gear

Motor

Gear

Motor

Handle

Gear

CROSS-INDEX

SPEC IDENTIFICATION PROJECT
(VALVE TAG NO.) IDENTIFICATION
3Sw-B175A-1,2 24" vGe-20

3sW-B18sA-1,2
3SW-B19SA-1,2
3sW-B20sB~1,2
JSw-B155A-1,2 30" sMB00/7-1/2H2BC
3SW-B16SB-1,2

3SW-BB2SA-1,2 12" vGC-8
3SW-BB35A-1,2
3SH-BB4SB-1,2
3SW-BB5SB-1,2

3SW-B74SA-1,2 6" SMB000/2-HOBC
3SW-B755A-1,2 .

3SW-B76SB~-1,2
3SW-B775B~1,2

3SW-BB6SB-1,2 4" Handle
3SW-B87SA-1,2

ISW-B66SA-1,2 8" vGC-3

" 3SW-B67SA-1,2

3SW~-B68SB-1,2
3SW-B69SB-1,2

3SW-B107SA-1,2
35W-B108SA-1,2
3SW~-B109SB-1,2
35W-B110SB-1,2
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3537X

QUESTION: 210.54

VALVE
SIZE_

8"

36"

8"

10"

4’»

VALVE
OPERATOR

Motorvr

Motor

Gear

Gear

Gear

-,

@t

CROSS-INDEX

SPEC IDENTIFICATION
(VALVE TAG NO.)

3Sw-B70SA-1,2
JSW-B71SA-1,2
3SW-p72S8B-1,2
3SW-B735B-1,2

35W-BBSA-1,2

. 3SW-B301SA-1,2

3SW-B302SA-1,2
3SW-B304SB-1,2
3sw-B305sB-1,2

3CH-B5SA-1,2
3CH-B6SB-1,2
3CX-B5SA-1,2
3CH-B6SA-1,2
3CX-B7SA-1,2
3CX-p8sSp-1,2

3CH-B7SA-1,2

3CH-BBSA-1,2

3CH-BISA-1,2

3CH-B10SA-1,2
3CH~BL1SA-1,2
3CH-B12SA-1,2
3CH-B13SA-1,2
3CH-B14SB-1,2
3CH-B15SB-1,2
3CH-B16SB-1,2
3CH-B175B-1,2
3CH-B18SB-1,2
3CH-B19SB-1,2
3CH~-B20SB-1,2

nge 3o0f5
PROJECT REPORT
IDENTIFICATION PAGE NO.
8" SMB00/S5~H1BC 46

*Not included (Note: 1)

8" vGC-3 -16

®Not included (Note: 1)

Not included
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42/48
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*Note (1): These valves (indicate *) were added to the subject contract (PONY 435082) after Report
JHA-77-99 was submitted. Report will be revised to include all added valves.
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QUESTION: 210.54

VALVE VALVE
SIZE OPERATOR
4" ) Gear

16" Gear

12" . Gear

CROSS-INDEX

SPEC IDENTIFICATION

(VALVE TAG NO.)

3CX-B9SA-1,2
3CX-B10SA~1,2
3CX-B11SA-1,2
3CX-B12SA-1,2
3CX-B13SA-1,2
+ 3CX-B14SA-1,2
3CX-B15SA-1,2
3CX~-B16SB~1,2
3CX-B17SB-1,2
3CX~B18SB~1,2
3CX~B19SB-1,2
3CX~B20SB-1,2

3CX~-B215B~1,2
+3CX~B225B~1,2

3SP-B6SB-1&4, 243
3SF~B20SA-1&4, 263
3SF-B18SDB~1&4, 2&3
3SF-B1SA-1&4, 2&3
3SF-B2SB-1&4, 2&3
3SF-B5SA-1&4, 2&3

3SF-B3SA-1&4, 2&3
3SF-B4SB-1&4, 2&3
3SF-B7SA-1&4, 2&3
3SF-B8SB-1&%, 2&3
3SF-BL1SN-1&4, 263
3SF-B16SN-1&4, 2&3
3SF-B17SA~1,2
3SF-B17SB~3,4

Von et AT SERIREIATIHIRSATY LS. < 4 W S Y s g!?ﬁﬂﬁﬂ&&ﬂfﬁ:ﬁﬁ??;ﬂﬁﬂﬁﬁaﬁgﬁa .”§}ﬁ$97§

PROJECT
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2Not included (Note: 1)
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vGe-8
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PONY 435082.
SPEC

DATA SH

417

717

3537X

QUESTION: 210.54

VALVE
S1ZE

400

12"

VALVE

OPERATOR

Handle

Gear

CROSS-INDEX

SPEC IDENTIFICATION
(VALVE TAG NO.)

3SF-B21SB-1&4, 2&3
3SF-B22SA-1&4, 243
3SF~B24SB~1&4, 263
3SF-B255B-1&4, 2&3
3SF-B26SA-1&4, 2&3
3SF-B28SA-1&4, 2&3
3SF-B29SA-1&4, 2&3
3SF-B30SB-1&4, 263

3SF-B31SN-1&4, 2&3
3SF-B325A-1&4, 2&3
3SF-B33SB-1&4, 2&3
3SF-B34SA-1&4, 263
3SF-B355B-1&4, 243

3SF-BISA-1&4, 2&3
3SF-B10SB-1&4, 2&3
3SF-B15SB-1&4, 2&3

3SF-B19SA-1&4, 2&3
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Shearon Harris Nuclear Power Plant
Draft SER Open Item No. 354
NRC Question 210.55

Valve Report Dimensional Input

The procedure in Report JHA-77-99 dated 8/2/78 is incomprehensible without
drawings of the valves. Furnish drawings for the valve identification on
Butterfly Valve Data Sheet 5 of 48, P. 0. No. NY-435082. The drawings should
be in sufficient detail so that we can check the dimensions used in the
calculations in the Report for this specific valve.

RESPONSE:

Please find attached copies of valve drawings on Valve Data Sheet 5 of 48.
These are the drawings furnished by Jamesbury to Fbasco. Jamesbury do not
release detail (shop) drawings of their product other than to an independent
engineering consultant for analysis work. However, if a specific dimension or
group can be identified for a given part we can more easily comply with your
request,

(7876FXTcce)
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Shearon Harris Nuclear Power Plant
Draft SER Open Item No. 354
NRC Question 210.56

Valve Static Equivalent Loads

The Report JHA-77-99 dated 8/2/78 (Page 4) cites static equivalent loads and
gives the source as "Ref. 1."” Reference 1 (p. 98 of the Report) is: "Ebasco
Spec., Addendum F, Rev. 5, 5-19-77." We do not find the cited loads

therein. 1Is the Report incorrect? The Specification CAR-SH-M-44 (Rev. 13)
(6.) gives static equivalent seismic loads, without definition as to whether
Seismic is SSE or (1/2) SSE. Where did the writer of the Report obtain the
static equivalent loads cited on p. 4 of the Report?

RESPONSE:

The Reference 1 listed in page 98 of the Seismic Report should be the Ebasco
Specification CAR-SH-M-44; Addendum F is part of the specification.

CAR~SH-M-44 Paragraph 6 specifies the static seismic loads which the valves
must be designed to withstand. The specified seismic loads are considered to
be DBE (Design Basis Earthquake). Therefore, Seller's interpretation of
statlc seismic loads cited on page &4 of the Report is correct.

(7876FXTecce)
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Shearon Harris Nuclear Power Plant
Draft SER Open Item No. 354 |
NRC Question 210.57

\

Valve Shaft, Ailowable Stresses (p. 10 of Report JHA-77-99 dated 8/2/78)

(a) Where did the 95000 (psi?) yield strength for "Type 316 ST. STL." come
from? .

(b) Material to A-564 Type 630 is furnished with minimum specified yield
strengths ranging from 75 ksi to 170 ksi, depending upon the hardening
and/or aging treatment. Where does the Specification CAR-SH~-M-44,
Rev. 13 address this treatment so that the Report can use a yield
strength of 125 ksi?

(c) Page 93 of the Report shows calculated shaft membrane plus bending
stresses of up to 74000 psi. If faillure of the shaft can lead to failure ‘
of the pressure boundary and if the calculated stresses are mainly due to
pressure, the calculated stresses are deemed to be excessive. What are
the calculated shaft stresses for the valve identified in Butterfly Valve
Data Sheet 5 of 48, P. 0. No. NY-~435082 due to the Design Pressure of 225
psig? What are the allowable stresses for design conditions and where
are they identified in the Specification?

RESPONSE:

(a) The 316SS referenced is per 00-S-763 condition B which has a yleld of
95000 psi. The shaft material was later changed to ASTM A-564 type 630
H1025. (See approved outline/assembly drawing). The yield is higher for
A-564 than 00-5-763.

(b) The Specification does not specify detail requirements of all materials
used to fabricate the valves. The Seller had selected A-564 Type 630
H1025 as the shaft material as indicated in the valve assembly drawings
(sample attached). Therefore, the use of 125 ksi yield strength is
appropriate, per ASME material specification (A-564 type 630 H1025~Yield
stress = 145,000 psi).

(c) The 14" valve with SMB-000/2HIBC Actuator was deleted from the contract
and is not applicable. However, the stress shown is for a design
pressure of 225 psig and qualifies shaft for the item on data sheet 5 of
48 with gear actuator. The valve shaft is not a pressure retaining part
by ASME Section III Code and the actual allowable stress is per the AISC
manual of steel construction or 0.9 x Sy of 145000 = 130500 psi, hence a
76% safety factor on allowable.

(7876FXTcece)
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Shearon Harris Nuclear Power Plant
Draft SER Open Item No. 354
NRC Question 210.58

Valve Hydrostatic Tests

The Specification CAR-SH-M-44, Rev. 13 (8.2) gives hydrostatic test
requirements for nuclear safety class valves.,

(a) Does Section III require a hydrostatic (body) test of 1.5 times the
design. pressure? If not, what is your interpretation of the Code
hydrostatic test requirements for butterfly valves?

(b) Specification 8.2a: 1Is the pressure rating of 100F the same as the
Design Pressure? If not, what is the pressure rating of 100F? Provide a
sample record of the performance of the seat tightness test.

RESPONSE:

(a) Yes, hydrostatic (body) test is required. Each valve shall be given a
shell test at a gage pressure no less than 1.5 times the 100F rating,
rounded off to the mext higher 25 psi (1' bar) increment.

(b) Not necessarily. The design pressure and temperature must fall within

the allowable pressure/temperature rating Tables of ANSI Bl6.5 or B16.34,
whichever is applicable, 1if one adopts the use of the ANSI Class

rating. Hence, since 225 psig at 40°F falls within the 150# ANSI Class
standard, the hydro test should be (per ANSI 16.34 for SA 216 WCB) 285
psi @ 100°F x 1.5 427.5 psig and then upgrading to the nearest increment
of 25 gives a test pressure of 450 psig.

Note: Sample record of seat tightness is attached.

(7876FXTcce)
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@ Shearon Harris Nuclear Power Plant
Draft SER Open -Item No. 354
NRC Question 210.60

Piping Specification (CAR-SH-M-30, Rev. 16), Corrosion and Erosion Allowances

Where are corrosion/erosion allowances specified? If not specified, how are
the requirements of NB/NC/ND-3640 evaluated?

RESPONSE ¢

The corrosion or erosion allowances for calculating the piping minimum wall
thickness are currently not specified in the Ebasco Specification CAR-SH-M-30,
General Power Piping.

However, an additional thickness to provide for corrosion or erosion was
considered and is included in the wall thicknesses/schedules specified in the
Ebasco Line List.

As stated in ASME-III, subsections NB/NC/ND-3640, the corrosion and erosion
vary widely from installation to installation. While there are no code
recommendations for a “specific corrosion/erosion thickness," allowances of
0.080" to 0.150" for carbon steel and 0.0025" for stainless steel materials is
considered throughout the industry as an "adequate tolerance."

\E

&

The pipe wall thicknesses/schedules specified on Shearon Harris Project are
based on the equations specified in ASME-III, NB/NC/ND-3641.1. After
considering the mill tolerances (12 1/2% for seamless pipes and 0.010" for the
plate pipes), and additional thickness of 0.080" to 0.150" for CS pipes and
0.0025" for SS pipes is considered for corrosion/erosion.

It is noted that the corrosion/erosion allowance used on the Shearon Harris
Project is not unique for each piping system, material grade, pipe size or
water chemistry. Rather, a generic allowance (in the range of 0.080" to
0.150" for CS and 0.0025" for S8S) is added to the calculated minimum wall.
This is generally accomplished by selection of a commercially available wall
thickness/schedule which exceeds the minimum calculated wall thickness by
0.080" to 0.150" (for CS pipes) or 0,0025" (for SS pipes).

We shall revise the M-30 specificatiéh to indicate that the wall
thickness/schedule specified in the Ebasco Line List includes the tolerance
for corrosion/erosion.

During the Auéust 16, 1983, meeting with NRC in Bethesda, MD, a question has
been raised regarding the "adequacy” of minimum pipe wall for the 48" Service
Water lines (7SW48-312 and 7SW48-313).

Our further evaluation revealed the following:
G - Min. wall calculation per Code equation assumes the weld joint efficiency

equal to l. This is justified by use of a plate pipe with 100%
radiography (ASTM A-155 KC 65, Class 1).

(7876FXTcce)
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NRC Question 210.60 (cont'd)

- Considering 0.140" corrosion/erosion allowance (the established range is
0.080" to 0.150") and 0.010" mill tolerance, the min. required wall is
0.371". The selected wall is 0.375".

We are enclosing a copy of our calculations pertaining to these Service Water
Lines,

In general, the piping systems constructed from a carbon steel plate material,
assume a weld joint efficiency equal to 1. This is based on the fact that the
specified material specifications do require 100% radiograph examination.

Refer to the individual pipe codes in Appendix A of Specification CAR-SH-M-30.

As stated above, the Ebasco specified pipe wall thicknesses do meet the Code
requirements,

(7876FXTcce)
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SYSTEM SERVIcE _NATEL LINE DESIGNATION NO. ro=7 274 /0,4
"P - DESIGN PRESSURE, PSIG | LEF / /50
T . DESIGN TEMPERATURE, F LEF ] /140
.
‘ y PIPE SPECIFICATION & GRADE LEF ) | A/65 K o5 Cliss ] ( ':'-f‘f_.‘;'?’;.’;c)
E - ALLOWABLE STRESS, PSI ™" e~ 2 | /6200
D - OUTSIDE DIAMETER OF PIPE, IN. 25 / £8 (latcesr pPrrs 0.2, USé‘-S)
C - ALLOWANGE FOR MINIMUM STRUCTURAL STABILITY * o & 77 ==
y - COEFFICIENT *™** o.4
'm« MINIMUM PIPE WALL THICKNESS, IN. (See NOTE 2) 0.22/ #+ A
1. . NOMINAL WALL THICKNESS, IN. (See NOTE 3) 0.22/HA = 0.37/

t
1, - FIRST STANDARD SCHEDULE THICKNESS EQUAL TO OR GREATER THAN ' 0. 375

SCHEDULE (CORRESPONDING TO *s ) -—
TIATL T HICRIESS "
~SEHEDuE SELECTED 0.275

ID - INSIDE DIAMETER OF l;lPE, IN, (See NOTE 1)

C « ALLOWANCE FOR MINIMUM STRUCTURAL STABILITY * ‘ .

y - COEFFICIENT ™™

!« MINIMUM PIPE WALL THICKNESS, IN . (See NOTE 2)

'h - NOMINAL WALL THICKNESS, IN. (See NOTE 3) P

ts « FIRST STANDARD SCHEDULE THICKNESS EQUAL TO OR GREATER THAN tn i

SCHEDULE (CORRESPONDING TO *5)

SCHEDULE SELECTED

Use either of the following equations to determine 'm:
BASED ON OUTSIDE DIAMETER BASED ON INSIDE DIAMETER (See NOTE 1)
e —PXD A t _PxiD+2SEC+ 2yPC
mETTsE+ R O T m =Gt PP D
* = C= Allowonce for minimum struetural stobility ‘ A / o
x CorrO=ION AllowanTE
= R 6 12 - . 1] - .
0.065'" for 1/2 to 3-1/2 inch nominal pipe size - O./40 (‘eéﬁ: 4)

= 0,000 for 4 inch nominol pipe size ond larger
** _ SE= Moximum allowable stress in moteriol due to intemal pressure ond joint efficiency, ot the design temperature, psi.
B = 038" for pipe ordered to specified machined 1.D. with topered bocking ring and extruded pipe specified

by 1.D. with topered backing ring.
= ,000" for the cbove pipe with flot bocking ring or other types of pipe with eny Design Guide M-4 backing ring.

*** Ly mA coeflicient having volues as follows: (See NOTE 4)

TEMP. F 900 AND.BELOW 950 1000 1050 1100 1150 AND ABOVE
Ferritic Steels 0.4 0.5 0.7 0.7 0.7 0.7
Austenitic Steels . 0.4 0.4 0.4 0.4 0.5 0.7

NOTE 1 - Use maximum possible inside dicmeter with oll i1s toleronces on woll thickness ond outside diometers, except for pipe ordered
1o specified machined 1.D. ond extruded pipe specified by 1.D. where note 8, porograph 4, of Design Guide MNE 65 govems.

NOTE 2 - The pipe woll thickness nqufnd for o given pressure-temperature condition increcses os pipe sire increases.
NOTE 3 - For seamless pipe use -6:‘8?’75— s for any size of plate pipe, odd 0,010 inches to the calculated 'm to obtain 'n.
NOTE 4 - The volue of “y® moy be intetpolated between 50 F volues shown obove. For nonferrous materiols ond cast iron use y = 0.4,

GENERAL NOTES: See Design Guide MNE-65 Pipe Line Sizing - for specific information.

CLIENT - CP?Z
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L ERASCO Interoffice Correspondence

’@r
DATE August 18, 1983 FILE REF.

70 F. Heyden OFFICE LOCATION 87/2WIC,

FROM C. McCaul [.7 /L/C’ é«,/ ) OFFICE LOCATION 88/2WIC

SUBJECT SHEARON HARRIS
SERVICE WATER PIPING -~ CORROSION ALLOWANCE

»

I have reviewed the information you pro&ided concerning water chemistry, and
coatings to be provided for the subject piping.

Corrosion allowance depends on a number of factors including water chemistry,
temperature, velocity, etc. In this case, calculation of corrosion allowance
is complicated by the initial presence of a protective coating. I presume

the coating will not be maintained, otherwise there would not be a need for
any corrosion allowance. J. Firtel, Ebasco coatings expert, informed me that
the specified coatings, Plasite 1000 primer and Plasite 7122 topcoat, could be
expected to deteriorate 25% in five years.

@ There are a number of indices one may use to calculate, from water chemistry

‘ “ parameters, approximate corrosivity of a specific water. Based on the
Langelier Index, the Shearon Harris service water is relatively corrosive.
Corrosion rate for most soft (that is.to say - corrosive) fresh waters falls
in the range 0.002-0.006 in/yr. An average corrosion rate of 0.004 in/yr could
reasonably be assumed for the Shearon Harris water. Based on a 40 year
service life and deterioration of the initial coating as discussed above, about
0.140 inch-average wall thickness loss could be expected over the life of the

piping. )

McC: 3l

cc; J. Firtel
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Shearon Harris Nuclear Power Plant
Draft SER Open item No. 354
NRC Question 210.61

Piping’ Specification (CAR-SH-M-30, Rev. 16), Out—-of-Roundness

In 12.01a and 12.02a, there is a requirement: "The degree of out-of-roundness
shall be such that there will be no decrease in flexibility or inerease in
stress over the allowable stress for the design conditions." .

(a) How is assurance obtained that this requirement is met?

(b) 1Is an increase in flexibility permitted?

(c) What is the "allowable stress for the design conditions”?

RESPONSE:

(a) The tolerances specified for bends in Paragraphs 12.0la and 12.02a in
Part Two of Specification CAR-SH-M-30 are incorporated in Southwest's
bending procedures and the bends furnished by Southwest are checked for
compliance with the applicable procedure. The bending procedures which
have been approved for use on the Shearon Harris Project are:

PROCEDURE NO. ) REVISION SUPPLEMENT
4-106 0 1
4-107 0 1
4-108 0 1
4-109 0 1

A copy of the above listed procedures is enclosed for your convenient
reference,

(b) An increase in flexibility is not permitted.

(¢) "The allowable stresses for the design conditions" are the stresses from
ASME III, Appendix I for a specific pipe material grade and corresponding
temperature specified in the Ebasco Line list.

Paragraphs 12.01a and 12.02a will be revised as follows:

"-—-~ cross section without buckling or undue stretching of pipe wall, Out-
of-roundness at pipe bends shall not exceed 6 percent ==--,"

e

In addition, Westinghouse will be advised about the 6% out—-of-roundness
allowed in Southwest Fabricating pipe bends.
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