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PROJECT Clinton - Unit 1 CALC NO. CQD- 0023662  AMEWISION: _ /3 _

VP Vs
PROJECT NO 4536-32 REVIEWED BY//) | ofhem s DATE 1/6 /94

(sighature)

A. CONCLUSION OF REVIEW

m Accepted D Rejected
Comments:

B DESIGN INPUT DATA

B1. Has the input data been approved for use?

Yes D No

Comments:

ETARY |

-

B2. Is the input data applicable for this analysis?

@ Yes D No

Comments.

PROPRI

C. DOCUMENTATION

C1. Does the analysis include, as applicable, purpose, input data, assumptions, and references?
Eﬂ Yes D No

Comments:

C2. Is the analysis properly documented, in accordance with Quality Assurance Procedure GQ-3 08?

E Yes D No

Comments:

{,
Form MAS-CQD-2.1 Approved by ,Z/.M"b &
Dept. Mgr

D. TYPE OF ANALYSIS (Check one or both, as applicabie) Calc. No- CQ!“JOQJL‘ r
oVl "' r
% EJ Hand-prepared design calculation. gi’,' ',‘i.'/j.?é - .QJO, ’/L /e
o). iy e
z Computer-aided design calculation Page (.1 of C./&
- i
~{ E. TECHNICAL ADEQUACY
—
e Etl Assumgtuons Are the assumptions used valid? Yes D No
Comments:
o
6 ———
. r hec'digt Sarpent N
2 gl by, ;,}};:*:;mm‘r: MECHANICAL DEPARTMENT STANDARD
« Pewsr Company Personnel. Anv athar
wh!:":u-.nf u:é or mcr:tuz;«cr;‘city rf;{sh:m: CHECKLIST FOR NONSTANDARD
ment Must be approved by Sargent & Lunow, NUCLEAR SAFETY-RELATED ANALYSES
FOR OFFICE USE ONLY - NOT TO BE [ — MAS-CQD-2. 1
SENT OUTSIDE OF SARGENT & LUNDY SARGENT & LUNDY '
EreBmenm e Page 1 of 3




. | PRUJECTNO _ 4536-32 CALC NO CQD-002366 _ mevision_ /3 l

E2 Model Is the analytical model(s) used adequate for this application?
E] Yes D No

Comments:

Complete E3 and/or E4, depending on the type of calculation

E3 Hand-prepared calculation

E3 1 Method of review The review was conducted using: .

@ A detailed review of the original calculation
A review by an alternate, simplified or approximate method of calculation
A review of a representative sample of repetitive calculations.
A review of the calculation against a similar calculation previously performed.

9%
iy

i
4

E3 2 Are the hand-prepared calculations technically adequate?
Yes D No

Comments:

PROPRIETA

E4 Computer-aided design calculation

E4.1 Program Acronym N/A Program Number:

E4 2 Run 1. D.(s)/Date(s):

E4 3 Is the computer program applicable for this calculation ?
D Yes D No

E4 4 Is the program maintained in Computer Services Division-controlled files?

D Yes

No-Has the program been validated in accordance with Appendix H of CSD Standards and
Procedures Manual (GOP 4-1)?

DNo

Yes-a) Provide validation documentation file no

b) Has it been documented that the program used 1s identical to the one
validated?

D Yes D No

P E4. 5 Is the computer program input correct?
- |
~ o [:] Yes D No

)
8 o E4 6 Does the program input contain sufficient accuracy to produce results within any numerical
O~ limitations of the program?
7))
- %3 O ves O no —_— e
Z45 Calc. No: CQD-QU A 3L @
g - E4 7 Are the computer results consistent with the input? Rey: 13 Date: ¢ /(. /1(4
o @ Proj. No: /53¢ 34
w @ Yes No 4

O O Page L3 of &1y

FOR OFFICE USE ONLY - NOT TO BE

e —
o " ren
SENT OUTSIDE OF SARGENT & LUNDY H SARBENT % LUAHDY
B —— T o Page 2 of 3

MAS-CQD-2.1




Rev Ong (11-11-82)

Form MAS-CQD-21

PROJECT NO 4536-32

CALC. NO 002366 gpevision /3 “1

E4 8 Are the resuits correct and within stated assumptions and limitations of the program?

Dves DNo

Cale Ho CQD- 00X 3€0
E4 9 Are the computer-aided caiculations technically adequate? Rev: Date: / /e/56
Proj. ‘/J 36 ‘3
D Yes D No Page 8 () X
Comments

F COMMENTS
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D. Analy51s of Limitorque's Quallflcatlon Method

Type testing was performed on a model SMB-0. It is intended
through this program to qualify the entire family of Limitorque
Actuators - SMB, SB, SBD, and SMB/HR in 11 unit sizes

(SMB-000 to SMB-5).. The following summa:cizes the testing
performed.

Thermal Aging:

The description of thermal aging will be proQided based on the
following breakdown of the test sample assembly:

a) Motor
b) Actuator
c) Contact blocks, torque, and limit switches

Motor: The stator of the Reliance motor with class RH
insulation was heat aged at 180°C for 100 hours by Reliance
Electric. Certification to this affect is contained in
Appendix C of Appendix B to B0058. Based on the regression
line for the insulating material contained in Section
3.2.1.2 of B0058, the stated aging parameters equate to a
motor temperature of 162°F for 40 years.

Actuator: The actuator was not thermally aged. A review
of the parts lists for the actuator (REF Limitorque
Bulletin 871) indicates non-metallic internal parts consist
of lubricants, seals and gaskets. Limitorque has stated
that the seals and gaskets are used in the actuator to
retain the grease in the gear box. Since the actuator is
permitted to breath during a DBE, the seals and gaskets
do not have to completely seal the actuator; therefore,
failure of seals and gaskets would not deter the actuator
from performing its safety function. It should also be
noted that grease instead of oil is used to minimize the
impact of a seal failure.

SL-F647 04/84

Form GQ-308 1 Rev. 2

The qualification of the lubricant is insured by adhering
to the recommend maintenance and inspection program and
demonstrating the capability of the lubricant during the
adverse conditions of radiation exposure and LOCA.

The deletion of the actuator from thermal aging is justified
by the above discussion.

Contact Blocks Switch Materials: Contact blocks and switches
were not thermally aged. Justification for this position is
contained in Section 3.2.2 of Limitorque Report B00S58. The
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B. Enmnnonmuntal Foan gmsliona

AL anadtire ane feealbd i atd cPs-1
MZJ,MLM)WMA&L Lt

ane b o é Jhoae valuwcs ane Luébu o
the wimel cder ao uMaLm.oL w Re L[PS- FSAR
Tatle 3.4/1-5
Nerm al Acc;@:&_

T. (°F) /150 330 *

Precenrs (Psian) z 30 ¢t

Humands ( %) 100 steam,

Radialidn, (rads) 5x/0 2x10®

¥ 330°F for 3 hvs, rawmp down L 30% i 3hn | rawmp dovm b
250°F in & hrs, ramp dowm Lo 100°F in 99 da74

t 30 5100 for 40 msc., ramy dom o 15 P50 i S acl) af 15Psia for
[ An., rarp dowm t‘o 5 Folts , ramp don o 0 Psia till 100 d;;u
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EUNETION] . THE ¢UBRICANTS USED FoR THE SNUBRERS ARE
NARRG-152 GREASE D MRRG 335 GREASE . Bo7H GREASES ARE
MANUEAC ITED BY CHEVROM USA INC (FEF 2) GREASE /S
USED M 7HE SANWBBERS AS A L/GHT LUBR/ICANT 70 DECKEASE
JTHE BREAKAWAY FRICTON). NMOKEOVER 17 HAS BEEA CONEAMED
By JEST THAT THE SWUBBERS WKL FUNCTION W/ 7HOUT
LUBRI CqT/ON (/FEE £3). FACIFIC SCIENTIIE MW TENANCEE
MarIpAL S )d] INDICATES THAT ANO MANTENANCE /S WIFASED
ONL THE SNMUBBERS (SEE TELEMONE MEMO W TABG) THERE FORE
THE FUNCTZEN oF LUBRICANTS /N THE SAMUBBERS /S
AS/IGAIIFICEN T

D_MATER/AL ANIALYSIS (LUBRICANT):

ALTHOUGH THE CUBRICANTS Do MOT ERFORNM THE SAZ 7y SELATED
FONCITON, VET THE FoLLowNGg MATERIAL ANALYSIS o THE LoBRICAN,
1S FERFORMED
JEMFERATURE : AS FIR REF 2, THE SNUBBERS HAS BE&n TESTED vP 7o 392F
AND FER RELERENCE 4 (FAESBED) THE SNUABERS HAS BEEN TESTED IN AU
St CHAMBER A7 330U FOR SHIURS. THE TEMFERATUNE VALUES EAVELOFE
BIH WS AOAMAL AND ACCIDENT CONDYTIONS THE EVAFORATION 25 LuBR/cAv)
1S ARV GAI AN T
LRESSURE : FRESSUBE 1S MO7 AFPLICASLE 7B LUBRICINT
/‘//’/W”/’y AS FER REE I THE SNuBBERS WITH LUBS/canT WERE TESTED

A 4rs 5.7/44,, CHIMBER FofS 3 MouRS D 47 700 % ‘/(’M""/77 FOR OVER
C DAYS., MMIDr TS DD ANET BEELAT THE FURLOSMANCE OF THr 54/'/5551'5'
EADMMTON]: FER REE 2, THE LUBRICANTS Wire WOT DEGRADE mic
SHOCK ARSESIOR FEREORVANCE AT RIDATON ExFoSURE € X0 KADS
TrS VacvkE EnvELOFES THE Rravr’s TID of Zxinlxuns |

THE (2BRICANTS ARE ABLE B SvSyan THE ABOVE EAIV/RANNMENT.
THE (UBAICANTS ARE EANVIRINNENTRULY R IEED /DA USE 1as
T S VBBESS N ALl ZONES, éxcn,-’."; FAnNE H-C R {Wv ”’/w’
DO NOT PEARFORNM Ay SAEET) RELATED FUNCTIOA.
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OUBNERE ErLEE

e

A FEW SMUBBERS M) THE /Z4MT ARE LOCATED WML TwE
ZontE OF MWIFLUENCE of Fpol SWELL . RS MOMENTARY
[HEMOMENION , MAY THYChlLy LAST For 4 FERD OF

5 SEcor/DS AS REFERENCED /N CPS-FSAR, #R7 438 3./,
[fAGE A.3.8-/3 RNID FlruRE 43.9-2&.

FACIFIC  SCIENTIFIC MHAS INFORMED US THAT SIUBBRERS
5//\'//&4/1' TO THOSE INCCUDED AL TS Rk ACE WERE
SUBTECTED 70 WAER /NGRESS DURING THE At
ACCIDEAIT ANID FERFORMED SA7/SE540 7oR/iy (SEE 748 ¢
ROR REF. BLEPHONE MEMOS FRON S AKHTAR 70 Fperen SeranmFc ),
WE RN THEREFDRE CONCLUDE 7HAT IAN) THE OAILIKEL of
EVENIT OF Fool 3Swéket ASSocrA7ED W7 4 DB, 74&
SMUBBERS MWL PERFIRNI THENR SAFETY Lnse 7oad

WV Con/csus/01):

BASED on) THE ABOVE ANALYSIS, /7 Carns BE OomsciupED 747
THE LUBRICANTS CIN SUSTGIN THE EANIRONMENTGL PIRANMETERS
OF T7EMFERATVAE , HMOITY, RAD 7704, SFAAY MO
SUBMER GENCE. THE SMUBBERS ARE xS .fA/t.'//?aA/wa’Zfa;/
QUALIEIED FoR dp (/EARS OF MNLAMIL SERVCE OND/770MS
FLUS 100 DAYS OF HCCrDEAIT CONDITIONS Fok Al
ZONES IN CFS-| EXCEPT H-28 FROVDED T#3T THE
MAIAITE NANCEE SCHEDULE (JARG ) .. s |Re
ML EAAERTED,

Oy
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SCRAM VALVES CAIR ACTUATED >

The HCU Scram and backup Scram Yalves and asscciated solenci1ds are
spring loaded. The mechanical spring action is designed to assure the
tolenocids and valves move %o the position to scram the drive if powuer

is lost. This evaluation was performed in Reference 11 (page 1 of 11,
included in Tab G). Therefore, harsh environment qualification for
these valves is not a requirement. Houever, these valves are under IPC

mechanical environmental qualification program. Buna-N mater ial
aseociated with these solenoid values have not been tested to obtain
aging information. Because Reference 4, Page 5 of this qQual ification
pacrkage indicates that Buna-MN parts used in these valves have at least
a seven vear shelf and in-service life. Qur recommendation for
replacement, considering the shelf life of Buna-N is every 3 years.

ARG IMNG CTEMPERATLURE >

As per the arrhenius equation the lower the activation energy the
shorter the life span,. Therefore, material with the lowest activi tioi
-~ energy is considered to be the weakest link. The activation energy foi
s the ueakest link material in the HCU':s other than the solenoids is
1.42ev C(ethylene propylene). Therefore, regression line for ethylene
propylene is used to determine the qualifiad life of all the

-4 non-metallics materials excluding Buna-M.
-
- Slope = 16512.€63201
- Intercept = -33,27225114
3 The regression line calculation is performed using the equation:
7]

LndL)= mC1/T) + C where m = slope
- C = intercept ; !
i ’ T = Temp. in deg K |
¥ L = life in hours :
i For maximum temperature of 104 deg F ¢ 40 dag C) :
- (Plant maximum temperature in Zone H-26 is 104 deg F) {
S T= 104 deg F = 49 deg C = 313 deg K
E -
N Expected Life

Lrfl) = 16518.63201/313 - 33.37225114
L = exp(19.403985)
L = 2.8733 E 8 hours
L = 304395.3€ vears )) 40 years

The qualified life of the weakest link material excluding Buna-N is
- much grater tharn 40 vearc, All Buna-N components, considering shelf
” life of Buna~-N, will be replaced every 3 years,
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The Buna-M seal: are normally rated at 200 degree F, but

on the follouing basis their use on normally energized

solercids with 245 degree F zmbient is acceptable.

Tharmal degradatior zralyesis of the organic material,
2 aza-N, from 2 purely analytical apiroach, using Wyle
L3baratorias Data Bank, factoring the temperature rise
axpected as 3@ degree T (since the solenoid 1is
can*irvously enargized) along with the maximum service

terzerature 104 degree F. The projected life for Buna-N

iz higher than 7 yvears., Additionally, the location of
Eura-N sexlz in the pilot sclenoid valve assembly are
such that the seals will not see the maximum coil
temperature due to the heat zink created by the metal
parts and the surrcundings (See Tab F-3, page 2 & 4 of
the qualificatior package). Parker O0O- Ring Handbook,
Parker Hannefin Corparation (Pages A3-2, A3-35)
indicztes that Sunz2-M iz suitable for service over a
temperatura range of -65 degree F to 275 degree F.
Eféect: of radiation on materials and components by J.

. Kircher a2nd R, E. Bouman ‘Page IS7) indicates Buna-N
iz suitable ae¢ rfeals arnd gaskets below 300 degree F and

other applicstion:z: Wwith a range up to 230 degree F,.

car be used for 3 mezxirum temperature of 275 degree F
whickh is abouve our application of 248 degree F.

SL-F647 04/84

Burna-M seal: be rerlaced every 3 years
calculated life noé¢ 7 years.

instead of the

Form GO 3081 Rev. 2

Thesze refererce documents therefore confirm that Buna-N

Furthermore, ue have corcervatively recommended that the




