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PROJECT: Clinton - Unit 1 CALC. NO.: COD. 002366e ISION:__. /.3
* '

,

, PROJECT NO .45 3 6-12. REVIEWED BY .e:p -[DATE: _MS /ffd .

(signature)
.-

A. CONCLUSION OF REVIEW

Accepted Rejected
~

Comments:

%y
e4@8
W '' B. DESIGN INPUT DATA -

,

81. Has the input data been approved for use?

X Yes No
Comments:

I"gg"' w;h'
B2. Is the input data applicable for this analysis?

,

ih Yes No
Comments;

ch. ~

C. DOCUMENTATION
^'

C1. Does the analysis include, as applicable, purpose, input data, assumptions, and references?

b Yes No
Comments:

v
i

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

\g Yes No
$ Comments: '

o

A
P D. TYPE OF ANALYSIS (Check one or both, as applicable)

Calc. flo: CQD.COJO66. . . .$
.g Hand-prepared design calculation. Rev: 0 ... . -.... 03te: / /4 /W

Pf 0j. Il0MIM~.
'D Computer-aided design calculation. pne CA . Of CI8.-

E. TECHNICAL ADEQUACY
OO E1. Assumptions. Are the assumptions used valid? Yes NoY

s. Comments:
< .9

3O
Eg r ... cnecuit ,s a Sircent 4 tener emervsrs$g ,ccumen!. ef 3 waver. st may te used by lfhnoid MECHANICAL DEPARTMENT STANDARDu cc Prwer ccmcany Personnce. Any ether es

CHECKLIST FOR NONSTANDARD
nENu's $e"a[[ro'N[$NargN[M NUCLEAR SAFETY-RELATED ANALYSES

s
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n ._q
WE2. Model. Is the analytical model(s) used adequate for this application?

Yes 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: .,

X A detailed review of the original calculation..

b.~:, a A review by an alternate, simplified or approximate method of calculation.

6 A review of a representative sample of repetitive calculations.
- A review of the calculation against a similar calculation previously performed.

. v .s .
' Y' J

--,W E3 2 Are the hand-prepared calculations technically adequate? *

|" '

X Yes No

Comments:

CD E4. Computer-aided design calculation

E4.1 Program Acronym: N/A Program Number:*

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

E4.3 is the computer program applicable for this calculation ? '.
Yes No

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

Yes

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

No

Yes-a) Provide validation documentation file no.:
b) Has it been documented that the program used is identical to the one

validated?

O Yes No

h .E4.5 is the computer program input correct? *

-i

NO Yes No

Oh E4.6 Does the program input contain sufficient accuracy to produce results within any numericalO
O* limitations of the program?
v) .
< E" Yes No
2 Calc. fic: CQD CO Aho
E E4.7 Are the computer results consistent with the input? Rev: /3 .. ..... Date: 1/4 /Eg

Proj.'lla: fMVJ 1. . .e& Yes No
Paae L 3-. .Of d M
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E4 8 Are the results correct and within stated assumptions and limitations of the program?

O yes O No _

Calc. flo: CQD 070R d6e
E4 9 Are the computer-aided calculations technically adequate? EEV: / 3 .... .. .... Date:d/UFf
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-

. . . . . .. . . .......-..7.-.. . - _ . .-. g
iD. Analysis of Limitorque's Qualification 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/HB in .d1 unit sizes

. _ (SMB-000 to SMB-5) . . The following. summarizes the testing
performed.

. . . . - - . . . - . , - . .. . .

;. _ . Thermal Aging:
. . . . . . ...______.._.u...... . . . -

'

! ; i i i ! I j i i - a r.-.,. ,

- -- The description of-thermal aging will be provided based on the " " '

following breakdown of the test sample assembly:

a) Motor --

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

.a) Motor: The stator. of the Reliance motor with class Ril
insulation was heat aged at 180 C for 100 hours by Reliance
Electric. Certification to this affect is contained in

G.h Appendix C of Appendix B to B0058. Based on the regression
O 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.

E
j b) Actuator: The actuator was not thermally aged. A review

of the parts lists for the actuator (REF Limitorques

E ; 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 th.e actuator is,
4- permitted to breath during a DBE, the seals and gasketsn

i do not have to completely seal the actuator; therefore,
* failure of seals and gaskets would not deter the actuator
,.

3 from performing its safety function. It should also be
C' noted that grease instead of oil is used to minimize the
8 impact of a seal failure.
!
E 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.

c) 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 B0058. The

'

1
t- . . . . -

c.NT' , : * :,, ' ', .| |* ,
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SCRAM V AL VES < AIR ACTUATED > '

i

The HCU Scram and backup Scram Valves and associated solenoids are
spring loaded. The mechanical spr ing act ion is designed to assure the
solenoids and valves move to the pos it ion to scram the dr ive if power '

is lost. Th i s evaluation was performed in Reference 11 (page 1 of 11,
included in Tab G). Therefore, harsh env ironment qual if icat ion for
these valves is not a r equ i r e me n t . Houe.ver, these valves are under IPC ',
mechanical environmental qu a l if icat ion program. Buna-N mAier1al; ~~

~

,

associated with these solenoid valves have'not been tested;toaobtain-
aging information. Because Reference 4, Page.6 of th_ is _.qu al i f ic a. t io n

. . :parVase indicates that Buna-N parts used in these valves have.at least -

a seven year shelf and in -s e r v ic e life. Our r e c o rrrnend at ion, f or
replacement, cons ider ing the shelf life of Buna-N is every 3 years.

.

! !AGING < T E MP E R A ~T U R E > ' '

. 2

i .

As per the arrhen ius equation the lower the activation energy.the
shorter the life span. Therefore, material with the-lowest activitios
energy is considered to be the weakest link. The ac t ivat ion energy for

14 the weakest link material in the HCU's other t h an ' t'h e s o'l e n o i d s is
1.42ev < ethylene propylene). Therefore, regression line for ethylene 3

ipropylene is used to determine the qu al if ie d life of all the 8

g non-metallies materials excluding Buna-N. '

g - . .

[ Slope 16518.63201=

3 Intercept -33.37225114=

y The regression 1ine calcul at ton is p er f or me d us ing the equation 8; |u) , i i I
*

~

Ln(L)= m(1/T) +C where m = slope ~ | [
~

n C = intercept -- L- - - - - - - -

g' T = Temp. in des K '

," '
; L life in hours=

_

g For max imum t e mp e r at u r e of 104 des F < 40. des C)
ei (Plant max imum ternperature in Zone H-2G is 104 'deg-

.

F)
8 T= 104 des F = 40 des C = 313 des K ~|E

_

- , . .I
Ej Expected Life

'Ln(L) 16518.69201/313 - 33.37225114
.

=,

! L = exp ( 19.403985) '

L 2.6733 E 8 hours=

| L = 30495.96 years > > 40 years
. .

The qualified life of the weakest link material excluding Buna-N is '

much grater than 40 years. All Bu n a -N c o rnp o n e n t s , cons ider ing shelf I
. life of Buna-N, will be replaced every 3 years .

[-.
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The Bun a-N seal s are normally rated at 200 degree F, but
on the following bas is the ir use on normally energ ized
solencids with 24E degree F arc.b i e n t is acceptable.

Thermal degr adat f or anal ys is of the organic rna t e r ia l ,
P na-N, from a purely analytical approach, us ing L& l e
Laborator les Data Bank. f ac tor ing the t e rrp e r a t u r e rise

expected as 80 degree C (since the solenoid is
contiruously energized) along u ith the max irnum serv ice
tcrt;erature 104 degree F. The projected Iife for Buna-N
is h igher than 7 years. Additionally, the locat ion of
E'u n a -N s e a l s in the pilot solenoid valve as s e rrb l y are

such that the seals w il l not see the max imum co il
t e rrp e r a t u r e due to the heat s ink created by the metal
parts and the surroundings (See Tab F-3, page 2 & 4 of
the qu al if ic at f or package). Parker -0- Ring Handbook,
Parker Hannef in Corporation (Pages A3-2, A3-35)
ind ic at e s that Buna-N is su it ab l e for serv ice over a
t e mp e r at u r e range of -GS degree F to 275 degree F.
Effects of rad iat ion on materials and c o rnp o n e n t s by J.

- K. Kircher and R. E. Bo u rr.a n (Page 157) ind icat e s Buna-N

is su itab l e as reals and gaskets belou 300 degree F and
other app l ic at ions w ith a range up to 280 degree F.,

R These r e f e r e r: c e documents therefore conf irm that Buna-N
3 can be used for a mexinum t e rrip e r a t ur e of 275 degree F
y which is ebove our application of 248 degree F.
g 8~u r t h e r mo r e , ue have conservatively r e c o rrtre n d e d that the

y Buna-M seals be replaced every 3 years instead of the
calculated Iife of 7 year s .
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