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ILLINOIS POWER COMPANY
CLINTON POWER STATION. P.O. BOX 678, CLINTON. ILLINOIS 61727

February 14, 1986

Docket No, 50-461

Director of Nuclear Reactor Regulation

Attention: Dr, W. R, Butler, Director
BWR Project Directorate No, 4

Division of BWR Licensing

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Subject: Clinton Power Station Unit 1
SER Outstanding Issue #7ii
Seismic and Dynamic Qualification of Equipment

Dear Dr., Butler:

This letter is in response to several open items identified in
Supplenental Safety Evaluation Report (SSER) Number 5. Attached for
your Staff's review are responses to Section 3.11.5, Items 1 through 3.

Please contact us if you have any questions on this matter.
Sincerely yours,

3.

F. A, Spangeyberg
Manager - Licensi
and Safety

SMK/cke

Attachments

cc: B. L, Siegel, NRC Clinton Licensing Project Manager
NRC Resident Office

Regional Administrator, Region III, USNRC
I11inois Department of Nuclear Safety
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Attachment 1 to
U-600429

The following equates to SSER Supplement No. 5, items (1) through (3) of
Section 3.11.5 for Clinton Power Station and constitutes Illinois Power
Company's response:

* (1) "The applicant must notify the Staff that the deficiencies
cited during the audit have been corrected and all equipment
is qualified."

"With the exception of one file, adequate proof was provided
to establish qualification as claimed. The one exception
(file EQCL-009), contained a number of deficiencies:

® The aging of internal components was not adequately
addressed.

The requirement for submergence was inaccurately listed.

The qualification of internal components was not fully
established."

Response: All deficiencies cited during the audit have been
corrected and all equipment is qualified.

File EQ-CLO09 has been revised as follows:

Limitorque Report No. B0212 was incorporated to address
aging of phenolics, With this addition the discourse on
aging of internal components is complete. A copy of
pertinent pages from Rev, 1l is attached for information.

The requirement for submergence of the operator was
deleted, 't was also deleted from FSAR 3,1! tables., A
copy of the pertinent page from Rev, 5 is attached for
information,

File EQ-CL025 (Rockbestos and Flametrol wires) has been
incorporated by reference. Thies addition completes the
discourse on the qualification of internal components., A
copy of the pertinent page from Rev., 13 is attached for
information.

(2) "The acceptability of the safety related mechanical equipment
qualification program must be established."

Response: The following is in response to the two open NRC
questions pertaining to the mechanical environmental qualification
program,

| File MEQ-CLO56 has been revised to address the
adequacy of snubber lubricant., A copy of the
pertinent pages from Rev, 6 is attached for
information,

File MEQ=CLO75 has been revise ' to address the
adequacy of Buna-N material. A copy of pertinent
pages from Rev., 5 is attached for information,




Attachment 1 to
U=600429

(3) "The applicant must notify the Staff that the inconsistencies
identified in FSAR Tables 3.11~1, =2, =3, and -4 have been

corrected."

Response: The inconsistencies identified in FSAR Tables 3,11-1,
-2, =3, and -4 have been corrected and are reflected in Amendment

36.
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Justification is predicated on the vse of the UL tempera-
ture index for malded shenolics of 220°C and an asing rate
for the materials cguivalen: to the 10°C rule. The

temperature indox establizhes that the material will degrace
to 50% of its initial i r t strenzth, tensile strength or
dielectric strengsh in 6x10% houre when subjected %0 a

150°C temzerature for thi duration. The value of tire and
temperature establishes a point on a log life versus terpera-
ture plot. Assuming an aging characteristic following the

10 C° rule, the life of the material in a 60°C ambient can
be found by extrapolating from the established peint. This
value of life turns out to be 3.0x127 heurs. Forty yvears
represents only 1.2% of the defined available life of the
material. Therefore, it can be concludad that the switch
and block material ars imprevious to aging since an insig=
nificant amount of desradaticn is anticirated. We concour
with the Limitorgue analysis, as sumrarized ahoves

] af;h.:nrlfcs per 10'c ryule as assumed
by Limitovgue.” 15 conservatva wher we consider (he.
0"0’\""4,' The. I0°C rule. aguates fO Activakien ¢r,‘_g737 df084&9'
or hmc./l'e.mpe.ml'qvu nﬂt"cﬂf“al:'ovc-,

Appendix B of the EZRI Final Regport MNP-1558,
titled, "A Review of Equipment Acingy Theory and Technoliogy”
indicates that phenclics have an activation energy range

trom 0.96 (‘E'i) to 1}133 (e'.').u,,,'nj_ ﬁ)& }gwa‘jf ac},'y‘z}{an

bwica 'the lite rit:d by bviicridge phys, phenclics aze at a

rate much slewer 4han that assumad by Linitorgue, 2Jasesd o=
this, the analvsis oy Limitoroue is fonsidered to ke c2n=
servative and adeguately sugsifo swa . S2a33i%a f2¢n tharmal
8ging of contict blochs ans switchas,

L;h¢rofzuq Aas Supplie S an adf Tevul. feporl
CuTiTer § “Wuelewr Power STutiovw Quelilico Tiow
Z;pc 7:5T cho,-r énﬁflbr%uf Latove Cpere Toms
SR T:“,,( LR MoTor Foo (..'pc,'/'.'.,;. Aovse PR,

Namber Bodia (Tub &), TA;‘J Repor /
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In addit‘cn to phenclics, the torguas and limit switohes
. e » s -
eontain C-rinss and possible gaske=ing materials., L Bitorgue
co“tp-'s that tReir anzlysis of casrke=s and seals, as des-
€ribed Ior the actuater, is applicable to these switches.

Mecharnicil Acira

The valve actuatnsr assenbly was cveled £00 times (ore cycle
2 oke)

consxs ted o. an open andé closa stfoke).
4 ' T Ve Thc cycLing was verformed under load
using a load cell to simulate sealing thrust., Performanca
was judged by monitoringy tha thruss cutput through the torzua
switch. The t}ruat readings remained within reasonatle lirits,
20,740 1bs. initially, and 21,053 lks. final., The tect demune
strated onaerabilisy of the motor and wear aging of the motor
and torquas switches.
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NUCLEAR POWER STATION
QUALIFICATION TYPE TEST REPORT
LIMITORQUE VALVE ACTUATORS WITH TYPE LR MOTOR
FOR WESTINGHOUSE PWR

REPORT B0212

Tested per [EEE Standards 382-1980, 323-1974 and 344-1975 ‘

Test performed 18 June 1984 to 30 November 1984

Written by :.‘...\?.,jjra\g Date_4-\1¢ -85
J. B. Draﬁ’——'i

Special Projects Engineer
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Approved by /LQ}/;_,L, U?/t/od—z; '/(w[is’

-
N. J.é%enkowski

Vice President-Engineering
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2.3 (Cont.)

& L{COAT, 1!

ne 2Ctuator tested <ontained the following accessories:

1) 4-rotor geared limit switcn (3/M #10120-1-3)
8rown nuclear insulating material
Bronze intermittent gear case
Mobil 28 lubrication

Nuclear torque switch (8/M #11500-010-02)
Brown nuclear insulating material

Viton seals
Pressure relief valve in main gear box
Reliance Electric Company Type LR motor
Marathon 300 terminal strip (7-point, every
other terminal removed).
The test motor was connected to the power supply through
safety-related splices. To provide the future option of
use of a qualified safety-related splice or a terminal
strip to connect the incoming power leads to the motor,
the test terminal strip was mounted in the test actuator.
During the pressure-temperature transients, at each oper-
ation of the test actuator, a motor located outside the
test chanber was run in each direction for 30 seconds
using power directed through the test terminal strip.
3.0 ACCEPTANCE CRITERIA:
The basic function of a valve actuator during a DBE is to provide the
required torque and be capable of accepting the thrust to actuate a valve
to either the open or closed position, as required. Also, it is required
that 1imit switches and torque switch function properly to provide proper
control logic. A1l qualifications conducted by Limitorque in this test
program have been directed toward the candidate SM8-00 actuator deliver-
ing its rated torque of 250'# and capable of accepting rated thrust of
14,0004 while both the 1imit switch and torgue switch are providing their

proper control functions.

The electrical resistance to ground of all limit and torque switch cane
nections and motor leads are taken for information and are not part of
the acceptance.




5.0

6.0

4.4

4.5

4EL3/MSL3 Simylation:

Ix20s@ the 3ged actuatdr to 3 HEL3I/MSL3 avent simulation using
Jrassure-temperatyre trinsients i1l1lustratas in Fig. 1 in dppendiv 5.
Meqger limit switch and torque switcn connections and motor leads

t0 ground and operate actuator at times indicated in Fig. 1. Spray
at a rate of 0.15 gpm/ft2 of actuator horizontal cross-section
during time shown on the pressure-temperature profile (Fig. 1)
using a chemical spray consisting of 2500 ppwm Boron buffered with
Sodium Hydroxide to 10.5pH.

Post Test Inspection:

At conclusion of the pressure-temperature transients, disassemble
the actuator making observations on the condition of the components.

ACCURACY OF TEST DATA:

The accuracy of the data presented in this report is within the accuracies
of the instruments included in Appendix A.

TYPE TEST RESULTS:

6.1

6.2

Baseline Test:

The results of the baseline test are included in Appendix 8.

This report also includes the baseline test taken prior to the
HELB/MSLB environmental test (included in Appendix F) which
demonstrates there was no significant change in actuator perform-
ance after simulated aging for 40-year life.

Thermal Aging:

The lubricant in the main gear box and Timit switch intermittent
gear housing is subject to periodic maintenance during Nuclear Pauer
Plant operation. DOue to this fact, thermal accelerated 3aging of the
lubricant was not considered necessary since during the actuator's
life, the lubricant could be reconditioned or replaced. Maintenance
of the lubricant following the thermal aging step only is permitted.

cow



6.0 TYPE TEST RESULTS (Cont.):
§.2 “hermal Aging [Zont.':

Jue %o the hign activation energies of the 1imit switch, torque
switch and terminai biock, thermal aging of tnese components ~ith
the actuator would age these materials far beyond acceptable margins.

Because of this, the limit switch, torque switch and terminal bdlock
were agea separately. The limit and torque switches were activated
by an external drive through the oven wall to simulate the same
mechanical cycles they would experience had they been in the test
actuator during its thermal aging.

Accelerated thermal aging was initiated June 20, 1984, and concluded
July 3, 1984.

The actuator, including motor and using limit and torgque switches
that are not part of the test actuator, was thermally aged at a
nominal temperature of 284 degrees F for 300 hours simulating a
40-year life.

During thermal aging, the actuator was cycled 210 times including

10 cycles for "setup." Each cycle consisted of stroking the actuator
from a limit switch trip open position to a torque switch trip thrust
seated closed position back to the iimit switch open position.

The l1imit and torque switch was thermally aged at a nominal tempera-
ture of 238 degrees F for 100 hours simulating over a 40-year iifa
(activation energy of 1,78 eV). ODuring thermal aging both switches
were cycled 210 times including 10 cycles for "setup.”

The terminal strip was thermally aged at a nominal temperature of
261 degrees F for 100 nours simulating over a i0-year life (activation
energy of 1.63 eV).

6.3 Mechanical Aging:

Mechanical aging consisted of stroking the actuator from an open limit
switch controlled position to a torgue switch controlled close position
at room ambient temperature. The stroke time was nominally 13 seconds.
The cycling was initiated on July 9, 1984, and concluded July 13, 1384.
The actuator was cycled for a total of 1816 cycles including five (3)
"setup” cycles and resulted in 2026 total mechanical cycles during
thermal and mechanical aging procedures.
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r2a: 2ESULTS (Cont.):
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70st Accident Actuatar Inspection:

3.10.1 Motar:

The motor was removed from the actuator and dismantled
for inspection.

The stator insulation was darkened to almost black in
color. However, high insulation resistance measurements
and balanced phase to phase resistance prove the stator
to be in good electrical condition. The hearings and
lipseal were in good condition. The rotor and stator
[.0. were in good condition, however, did show evidence
of slight build-up of an unidentified substance in the
motor air gap.

6.10.2 Switches:

The 1imit and torque switches were in good condition.
The switch contacts were slightly discolored but clean.
The lubricant in the limit switch intermittent gear box
darkened in color, but maintained its lubricity. The
contact springs on the torque switch and finger springs
on the 1imit switch were in good condition.

6/10.3 Main Gear Box:

The main gear box lubricant darkened in color, but
maintained its lubricity. There was evidence of a
small amount of condensate in the lubricant. Bearings
and gears were in ¢gcod condition with no wear noted.

7.0 CONCLUSIONS:

The Limitorque SMB-00-15 valve actuator was subjected to an HELB/MSL3
event qualification test consisting of exposure to a steam chemical
environment, including two temperature and pressure transients from 120
degrees F to over 420 degrees F in approximately 27 seconds. Prior to
exposing the actuator to the DBE environment, the entire actuator was:

a) Thermally aged to simulate a 40-year
life
h) Mechanically aged to over 2000 cycles
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7.3 ONCLUSIONS (Cons.):

.- . e

) Pressurization tested

4) lrradiated to life radiation lavel
) Plant vibration aging and seismic

testing

f) Irradiated to DBE radiation level

The actuator was cycled with simulated valve seating loads during the DBE
environmental testing at elevated temperatures and pressures.

Since the actuator performed normally throughout the test, it is concl. 4
this test qualifies similar Limitorque actuators for use in PWR contain-
ment chamber service where the environmental conditions stipulated in this
report or lesser conditions are encountered.

The SMB-00 actuator qualified in this report is an average, mid-size unit.
A1l size actuators are constructed of the same materials with components
designed to equivalent stress levels, same clearances and tolerances with
the only difference being in physical size which varies corresponding to
the differences inunitsrating. It is concluded all other sizes (from
smallest to largest) of the type SMB, SB, SBD, and SMB/KBC are also
equally qualified.

JBD:dr
3/25/85



cles:

* ohe unit was tested for 500 cycles.

(Note: A valve actuacor with identical treatment of
thermal aging and radiacion was cycled 1208 times and exposed
to a2 LOCA accident. Thus, substantially Ligher levels of
margin are implicitly considered. This is found in Appendix C,
Section 3.1.2 of the Limitorgue report).

The yalve aclual‘or-l'&alea( 2 outsde. coniair -
ment quql,'ﬁ'da.[t'oo, &far/' p: 80003, ras c;c:’&‘.a{

For 1993 c;cled d’a'iﬁo} Hermal and mechari'cal
7/'77} ari 45 é'c;,c les a{u.'n'r.u} DBE test .

—roa&. DC ¢c[l‘a_éa'/ Iaidd Pe’( &PO"f 30007/

wads ét'—l’“ﬂ-l‘f!&/ lg'r 2004 cycles ;/um‘r.)j mac/sam/'cz/ az,’/t"oj_

a-no{ IZ. 76‘%1&5 g., DEE kesl- .
The. above, p'ww'd& wus 1the assurarce trat

ﬁde.iua.,.be. ma-'zgl'n exisle in the é‘{wlﬁn Jﬁ L"m"‘lc.’i'o
actuators -

Jt'e.am/:zp 'm} /.faé mé'{jzvce X X
Pevfo):na-.noc,f_ Jf celualor rac P'za‘yc-‘n 28 rici v g

Steam cordilors a;.?zpfn the lesl wbhich s
coilvelolent wi lP S AL R maxrIu D (,-7"
llfp.::j . Slearmw axpliure failee :«/.7,‘3 4 C/Ly_,
Clinler DSE dlsaws ¥ a/)/a 6 foirns max,,,..;c(?{r;
af maAx roee m /07&’.95774’.. dI[ jof,j/ » Tcg__:/'/?)a:/l».«lc:’
am/ole_ mm_;n’n, (Soo TPS -FIAR 16l 3 N5 [0
CPS 7ej_ue?r€z.mpn[-3) .




Affachmeat? 3 £
U- 600429

Calc, No: L)D- QOAL6 ...
Rev: . 05 . Date:/e-0/-d)
Proj. No: Y536~ 3.3 ..

] PageC/5. O C/f A
AC) ng?mance. uncler spra ¢a70ﬂd/{0n4 has
!' , -~ ) =
been 87/(/6(4&6/ 4007’ acfua 7‘07’5 /pm:t.:a” ,n.na&.- contaln

wments The maximum spray Mtz PS aclualsrs spu
R 1//,,,,/,2}7/,4,; £ Lerninead 2 e/yaacfy‘r. 7:;—-— '
V. | martmam; contalrment predsuve. 1z 15 pSIL =77
= Ifm/amdé{r& /y_jﬁ‘;:.(':ea.' =b G K 3/0107 flow »egelre—~
ment for Clnter PR A/fhafi He Bwg zuMca,é'on
besting. did ndft imeoporets cry P 1y Fest, e
0/ ikt o’i[)fﬁt_ ‘.C/M’f(j evident hen we.
rerfer fa P :‘ed*f?v; cbone. 15 e /0"’@2“45’/? ;
“j‘bn/ Leport- 600455 « The unif tesll 'mp?" PIE.
ZM;zP cation received ,ggnﬁ'cz/ freatment ad ///az/’
ﬁ’:r'BkJR 24:.4/," r'cz/:"on. Ko mal's cé#)e’)’ero&?— betroes:
BwR £ PWR Zoa//i)ﬁca«lllb‘n s ) Ko DEE /7’0/’5/" m
toat LuR pm/,ﬁa peat fem/oméwe was 240°F
S O//D.?dea/ to Uie /DN,Q /pg.cﬂ, test fer}ﬁm&vfa_
g 300° . But /{en/ Mo mayimuwm #em/oe.’a;é.w/‘e_.
He a:/aa,/orjl;uéea" fo .!fr’cy wl// .S&e—' /..5 o.n//v
185°F . Tl. ‘fp,ﬁ/_v Aost- g-r. PrR Zaa://)g/oa/ﬁoﬁ
Was -2 gpm "(sea p 17, Lyport 600 45¢)
et “f}%x{'ﬂnﬁﬁ! 70 /os; ( Sea. p 9, Repori” 600 456
previcky e asanarnce bt Ke acteatsrs wil/
be "’/L“-W‘_bé/ e encler cps .;ﬁ:y cornditicns.

C




ﬁt

I 1 | Cales. For Calc. No.

£
| SARGENT < LUNDY Rev. Date
———————JanGiINeen

CriC Ac,D &'"V-n'h'“ ”Oﬂ—s."'y—n.l.'“ '." d
Client Prepared by ™« Date
Project Reviewed by Date
Proj. No. Equip No. Approved by Date




kev #rs Liwz was

| QDelerep

2

| Vibralion

Ik is possitle it fhe 45&46{75 wrll erpericrre.
Pipe irndi cea/ vibration. Low /cve/ vbraltior s oﬂa;:e.
Aunng The setsmic t‘ed//?y A fhe aclielors . Tus il
fbe_ cag;wm/ i SORT clocumerdatiorn .

Interfce :

Fer e preper a/en:/:’on J//:e valves iF is
1'm/:>m/ani holk the acluators ée. sized /D:?afeﬁ By e
associalzd valvess Tha. co- f,fa“a,éflit-'v A Ke acleats il be
proven &y fha. pra-gpomional Stat-up teals /e?-:’g.’mca”.
et site .

Covelustor '
Baged or ouwr a.mafjau' o comeluoliof hal- e
/«'mi/o:faa acticlors lsted 1n Tad D sme fue/z'rlef/ @

« 4p ;ﬁm /*/-c.of /z)pe e Mo maluhsraras. vl serveillarca.
7 i , ]
ane 762(,(./'7.9(/ 16'} Cnvyror m.e):}a’// zowértpcajlab-

Calc. Ho: £QD- 00RQ bA-...
Rev: ©9O Daxye-07-§ ¢
r{!"l‘ I (/L)'(}g’L?Q-
Pare _Cl1z G Cyg

S




