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Wisconsin EIeCtric rower comeany

231 W. MICHIGAN, F.0. BOX 2046, MILWAUKEE, Wi 53201

February 22, 1983

Mr. H. R. Denton, Director

Office of Nuclear Reactor Regulation
U. S. NUCLEAR REGULATORY COMMISSION
Washington, D. C. 20555

Attention: Mr. R. A. Clark, Chief
Operating Reactors Branch 3

Gentlemen:

DOCKET NOS. 50-266 AND 50-301
PROPRIETARY INFORMATION IN TECHNICAL EVALUATION REPORTS
ON ENVIRONMENTAL QUALIFICATION OF
SAFETY-RELATED ELECTRICAL EQUIPMENT
POINT BEACH NUCLEAR PLANT, UNITS 1 AND 2

Mr. Clark's letter dated December 22, 1982 forwarded
a Safety Evaluation Report (SER) and a Technical Evaluation Report
(TER) prepared by the Franklin Research Center concerning the
environmental qualification of safety-related electrical equipment
for each unit at the Point Beach Nuclear Plant. Portions cof the
information supplied in the TER's included test reports and other
documents which contained information which had previously been
accorded proprietary protection. Wisconsin Electric was requested
to contact the owners or originators of this information and clearly
identify which information still required proprietary protection
and provide the specific rationale and justification for this
protection.

As discussed in our letter to you dated January 26, 1983,
we provided the TER's to the Westinghouse Electric Corporation, the
owner of the information, and requested that they complete a
review of this information and clearly identify the proprietary
details. Westinghouse has completed this task. For your convenience
we have attached a listing, by Equipment Item Number and page, of
those sheets from the TER's which still contain proprietary information.
Please note that except for item numbers 69 and 70, those equipment
item numbers listed apply to the TER's for both Point Beach Nuclear
Plant, Units 1 and 2. Item numbers 69 and 70 refer only to the

Unit 2 TER.
/40‘/8




Mr. H. R. Denton -2- February 22, 1983

We have also enclosed each of those pages identified
as containing proprietary information. The specific elements
of information contained on those pages which are maintained by
Wesiinghouse to be proprietary have been deleted. Applications
for withholding of this information together with affidavits
presenting the specific rationale and justification for providing
this protection from public disclosure were submitted to the NRC
when the proprietary documents, from which the information for
these TER pages was extracted, were originally submitted. These
applications and affidavits are still relevant and are the basis
for continued proprietary treatment.

Please notify us if you have any question concerning
these matters.

Very truly yours,

I %X

Vice President - Nuclear Power

C. W. Fay
Enclosures

Copy to NRC Resident Inspector




LISTING OF PAGES CONTAINING PROPRIETARY
INFORMATION IN TECHNICAL EVALUATION REPORT
~ ON_ENVIRONMENTAL QUALIFICATION OF
SAFETY-RELATED ELECTRICAL EQUIPMENT
POINT BEACH NUCLEAR PLANT, UNITS 1 AND 2

EQUIPMENT ITEM NUMBER PAGE NUMBER

Item No. 10 5f

5g
5h

3a
5¢
5d
S5e
5g
5h
5i
53

3a
5b
S
5d
5e

3a
3b

59

3a
3b
59

3a
3b

3a
3b
53

3a
53
3a
59

3a
53



EQUIPMENT ITEM NUMBER PAGE NUMBER

Item No. 66 3a
5g

Item No. 69 (UNIT 2 ONLY) 3a
5c

5d
S5e
5h
5i

Item No. 70 (UNIT 2 ONLY) 3a
59
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The Licensee cited Reference P@& & 3§  as evidence of qualifica-
tion. . - r

With respect to ReferencelJdy
FRC notes that the information base 1s not easily ascertained.
Reference PERAIFACAP-T410~L, Vol. I of II, Section 4) describes
environmental testing programs performed on process instrumentatirn
such as pressure and differential pressure transmitters manufactured
by ITT-Barton, Fischer & Porter, and Foxboro. FIRL Reports F-C2639
and F-C2667 are cited by (Awet as evidence of gualification
for pressure and temperature steam environmental accident
conditions. FIRL Report F=C2639 describes results of three tests
conducted on various Foxboro and Fisher & Porter transmitters. Te'¢
No. 1 was conducted using four pressure transmitters as test
specimens, Zest No., 2 was conducted using four differential press.ce
transmitters, and Test No. ] was conducted using two specimens
previously tested in Test No. 2 plus two new pressure transmitters.
A Foxboro differential pressure transmitter, Serial No. 2013081, was
used as a test specimen in Test No. 2. Due to difficulty in
maintaining a constant input differential pressure, this transmitter
was retested in Test No. 3. F=C2639 did not specifically state the
test temperature/pressure profile utilized in Test No. 3; however,
the report implied that the same generic ervironmental profile was
reasonably duplicated in all three tests. Following the
environmental tests, Foxboro unit Serial No. 2013081 was seismically
tested and subsequently radiation tested.

With respect to Reference 63f + FRC notes that:

The referenced test stated that a Foxboro differential pressure
transmitter, Serial No. 2013081, was used as a test specimen.

The Guidelines re<wi;» that equipment expcsed to }adiation as an

environmental s~ e condition must be qualified to integrated
dose levels v crn e 4 combination of the ndrmal cperating dose
level plusc + ac lent dose level. A gamma dose of 20 Mrd is
considere. .ii7 | ¢« for general PWR containment areas. The

Licensee si ted tnas the total integrated radiation level after a
DBE is 160 Mrd., FRC prézumes that the difference between 160-Mrd
and 20-Mrd values is in part due to beta radiation contributieon.

The referenced test stated that the Ffoxborc trangmitter, Serial

No. 2013081, became inoperative during the first hours of the
irradiation test at an integrated “cse of] i;;;.’ Wwestinghouse
stated that the unit would be exami’.i to“estatilish the cause of
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Z0

failure. If the cause of failure could not be corrected,
Westinghouse suggested shielding the units, which are required to
operate long-term post-accident, so that total dcsage would be
less than 1 Mrd. FRC concludes that beta radiation doses are not
significant for qualification of this equipment. In addition,
FRC concludes that sufficient evidence of test specimen
transmitter's performance (accuracy and stability), prior to
failure during the test, does not exist to warrant a determination
of satisfactory operation up to a level of rd. Therefore,
the transmitter qualification to the anticipatea radiation
environment is deficient due to evidence of failure during the
type test.

ARRRR

The Guidelines require that egquipment exposed to chemical sprays
must be qualified for the most severe chemical environment by
either test or analysis. In addition, the effects of enclosure
pressure boundary integrity and fluid in-leakage must be
considered. As discussed previously, these transmitters could
become submerged in tihe chemical solution. The test program

has not addressed the potential for chemical attack on
elastomer seals and gaskets, Documentation
providing evidence (in the form of <..aJer testing or analysis)
that the performance of this equipment is not degraded due to
containment spray solution should pe prov ded. "
The Guidelines require that equipment operaticnal modes during
testing should be representative of the actual plant applitaticn
requirements. In addition, failure <criteria should include
instrument accuracy requirements. Tha referenced test stated
=hat the maximum error of the Serial No. 2013081 transmitter's
cutput signal fggan LOCA epvironmental testing was lin 0 _to
10 seconds and !tor the total test dura¥isn. FRC
concludes that th's .s presumably unacceptable and reflects
failure of the transmitter to perform with adeguate stability.
Unless the Licensee provides justification for acceptability of
this maximum error range, FRC concludes that the unit has failed
to qualify under environmental testing.
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EQUIPMENT ENVIRONMENTAL QUALIFICATICN REVIEW OF EQUIPMENT ITEM NO. /2

— The Guidelines require that the test chamber temperature/pressure
profile envelop the service conditions for a time equivalent to

— the period from the initiation of the accident until the service
conditions return to normal values. As stated in the referenced

— teSt report, the test chamber time-dependent temperature/pressure
profile exceeded the postulated accident profile for ,

—_— but did not totally envelop the required efvironmental

service ¥onditions. The referenced test time duration, stated to

bo‘

8.3-

inutes, did not envelop the required accident profile
hour interval. The required environmental service conditions
= Sra such that the tempera ure returns to normal (125°F) and the
calculated worst-case pres ure returns to normal (O psig) in 8.3
— NOurs after the initiation of the accident.

e~ The Guidelines require that radiation exposure should be applied
during the test sequence concurrent with or prior to the

— temperature and pressure/steam environment if it is known that
the device contains materials which can be degraded by

——— irradiation. FRC notes that the unit was seismically tested and

subsecuently irradisted after the temperature and pressure/steam
environmantal testing. It has been established that the
transmitter is susceptible to radiation exposure as a result of
testing. In light of this, FRC concludes that the test sequence
for this device should have included irradiation exposure pricr
to or concurrent with the temperature/pressure testing.
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EQUIPMENT ENVIRONMENTAL GUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 32

LICENSEE RESPONSE_

R. The Reactor Coolant System loop RTDs were only testad tcz:/- ;]Lads
gamma and were not thermally aged during qualification testing. The
above radiation dose allows over 10 years of normal ape;ation followed
by one week of post-LOCA containment radiation. This would be sufficient
time after a postulated accicent to place the plant in a stable condi-
tion such that the RTDs would not be reguired. In addition, back=-up
{ndication such as steam generator saturation pressure or Residual Heat
Removal systes temperature are available depending an the mode of nlant
cooling. Therefore, continued safe operation of the plant is assured.
It is our intention %o continue evaluation of the present RTOs for
therma! aging and a higher radfation dose in order to fully qualify
these RTDs to the DOR Guidelines. High normal ambient temperatures and
high normal radiation dose rates make the environmental qualificatien
of these components extremely difficult. It is our intention to replace
them with fully qualified RTDs By the environmental qualificatien
deadline, 1f possiblae.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 32

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
SDOR/OSBS-I/OSGB-II) SUBMITTAL DOCUMENTATION NOTE NO.)

- = A=
- A= aw

Radiation Aging, Dcse (rd)

Not stated Combined with DBE exnosure

Radiation Aging, Method

Materials Susceptible

Not stated

:

:

:

.

Radiation Aging, Dose Rate :
'

:

:

- Not stated

(Radiacion) (3.2.4, 7.0/=/=)

Cat. I) (=/3.2/=)
l. Temperature (+15°F)
2. Pressure (+10%,
10 psig max)
3. Radiation
(not required)
4. Time (+10%, +1 hour
+ function time minimum)

Operaticnal Aging PON(S ‘V/A
(=/4.2/=) : T
L '
Other Age Conditioning ! n(A ‘u/a
(=/4.2/=) : $
s H
Qualifiea Life Claimed/ 2 \o :
: Nesats - o Note 9,10
- -4 . . : { .
- 6 .
Normal Ambient Temperature © \30° +  120% :
Normal Amcient Radiation ! Net tdated ¢ 200 R/h :
Normal Ambient Humidity : Vet steted : Not Stated :
On-Going Surveillance and : = !%. stated :
Preventive Maintenance : pa :
(7.0/=/=) : : .
§ : *
On=Going Analysis of : :N/A :
Failures and Degradation 3 - 3 .
(7.0/=/=) : : H
2 : H
Margin (General) : 2 :
16.0/3.0/3.0) : TS staced '
' 1]
: :
: :
t %
: :
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NOC. XA

NRC REQUIREMENTS DEFICIENCY
W1TH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
5008/0583-1/0588-11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

ACCIDENT CONDITIONS

/

LOCA/MSLB/HELB/Uncontzolled ! LOC A/mocpis L B
(4.1, 8.2, 6.3.1, 4.3.3/ :

1.1, 1.2, 1.5/1.1, 1.2, 1.9
Radiation Type

Radiation Dose (gd)
(4.1.2/1.4/1.4)

Raciation Dose Rate (gd/hr)
Radiation Qual. Me thod
(5.3-1/-/-)

Proximity to Concentrated
Radiation
(4.1.2/1.‘.6/1.4.6)

Equipment Susceptible to
Beta Radiation (4.1.2/7 /=)

Not stated

Radiation Dose (Normul +
Accident) (4.1.2/=/+)

# | y ]uzd

Not stated

Plateout Dose Considered

'
:
‘
:
'
:
:
.
!
:
:
\
N/A 2
;
H
:
.
:
'
:
'.
H
.
L

(=/1.48/1.48) .
L}

Gamma + Beta Dose (gd) ;i !100 Mrd
* (4.1.2/1.4.7/1.4.7) H

¢ Licensce hag atatsd 150 Mvd accidant el 300 Med
Go¢r WO yeans oparaticu .
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 32

-

NRC REQUIREMENTS DEFIC.ENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~1I1) SUBMITT DOCUMENTATION NOTE No.)

21¢ [§9/e154 I~
11\1/;3/.../:.*}.
. 301/\3 \../\\ : ;

\95/—/40./— :

.|
|

-

ENVIRON 'NTAL PROPILE
OF ACCID:NT CONDITIONS

Rate of Temp./Press.
Increase

Peak: °F/psig/RH/Time

- sw

Decrease To: /pSig/RH/Tine

P
7
™~
o
'.
_?
o
—
("3

.-
.-

Decrease T0: °F/psig/RH/Time

=/

Decrease To: °F/psig/RH/Time

EqQuipment Surface Tempera-
ture (MSLB) (=-/1.2.5.C,
2:.2:.6/1.4.5.C;, 2.2.6)

Not stated

B™ 4™ Sm A" Am A= b=

Spray Qualification Method
(S.3.2/1.3, 2.2.8/1.3,
2.2.8)

Note 14

Spray Composition
(4.1.4/1.3, 2.2.8/
1.3, 2.2.8)

\oieefe Hy B0y 1.14w/0 boric acid
0.5 /e “‘o% 0.17 weX NaOH
PR 9Ss ¢

dia Yume '-N'*q']

Not stated

4 += = se amaman s

Spray Censity (qpm/ttz) Not stated

a7 *-

Spray Duration Not stated Not stated
Submergence Duration

(4.1.3/2.2.5/2.2.9)

N/A

G™ Bw e A I S A S SR A e A FREe e A AW e A A Ame
- aw 4= a-

e 4w e e e aw e

In-Leakage Considered
($5.2.6, 5.3.2/=/=)

Time to Submergence

Dust Environment

T ELE LR
. 4w e S sw p-

(=/2.2.11/2.2.11)




NRC Contract No. N 118
{ Franklin Research Canter FRC Project No. C5257 PROPR]ETARY Page
A Division of The Franilin Insaitute FRC Assignment No 13 INFORMATION S
20th and Race Saeets. Phila.. Pa. 19103 (215) 448-1000 FRC TaskNo. _S58& /507 &

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3>

NOTES:

Note 5

Westinghouse has stated <-out of-3 RTDs must meet accuracy requirements
corresponding to reactor trip (narrow range temperature) and post-
accident monitoring (wide-range temperature) applications. A failure is
permictted if it is random, i.e., not indicative of common mode failure.
No rationale was provided for the 2-out of-3 acceptance criteria or
technical bases for determining when a failure is not common mode.

See related Note §,

Note 6

WCAP - 9157 reports accuracy requirements of + 5%, Testing performed

did not provide information on worse case ertor under design basis

accident conditions. Also, the qualification program did not address the
ability of the RTDs' time response with respect to primary locop temperature
changes and trip points under SLB conditions. It appears this

information is an important consideration for this device.

Rosemount specificacions on DWG 176KF (Rev E ) states:

S—

WCAP « 9157 indicated that calculated temperatures based om manufacturer’s
resistance tables at the 32'? cali tion poin: were not wichin

spedified accuracy (i.e. dedZ:‘ riterion). Calculated
temperitures werc i:gbel the calibration temperature »f 32°F.
Calibraticn cempc atures of S°F and 625°F were not used in the test
program.

The Rosemount specification drawings, Dwg. No. 176KF (Rev.J) and 178KS
(Rev, E) state

/

¥ -~ One shree L75KF RTDs was not -
within che repeatabili:yz’ . imits during the post
environmental test calib¥aticm at 250° F.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.&

NUTES:

Note 7

The test described {r WCAP 9157 comsists of an ipitial 24 H gransient
pc:iod'with’5;npeg%:urc/p:essure decreasing to J A[ J
exposure at condipions is taken as equivdlent to a 13 day severe
cnvironnan:éixposdfe at (In-containment average temperature
over a 2 week period foflowing a SL3 isj[ f?according to WCAP 9137)

The basis for accelerating test tize {s a simple chemical reaction rate
law model given on P8 2-7 of WCAP 9157. (This model is more conservative
than an Arrhenius model based on similat governing meterials and temperacs
tures,

Acceleration of the test interval through .ncreas d test temperatures

aot usually accgapgable for steam exposure (8qp M= températures

Zf’ and the devices considered here however, a test
duration of ' after the initial 24 H transient period
should be a eptablel, ewqinearing 'x“'s"“‘t°

LO\‘-.*ﬁv-. 'oq*-qggw w‘§;‘ e _
e ok aihgrebey e (o4 tyam) finchid
@

o |V erananc

-
.
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NOTES:

Note 9

Radiation doses for RTDs are based om applicatiocn. Gamma dose for
wide range RCS post-accident mounitoring is determined from centerline
dose in primary loop (hot la2g) riping; narrow rango reactor trip RID
dose is taken as &Ir surfacexon this piping. C(,%-\]

des e

Note 10

Qualified life claim im WCAP-9157 ofz: is based on dose rate
and operating :ime calculations performed by Westinghouse. Thermal aging
has not been included in the qualified life evaluation. See note 13 .

Note 12
Peak test chamber controlled pressure is stated as 66 psig; however,
no additional oressure data has heen provided in WCAP 9157

pt for

Facility setup supplies steam at saturated conditions cxcclooz E

{nirial transient period where superheating is possible.
{s assumed at saturatiom conditioms.

——
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2L

Note 13

Conditions stated are for test profile. Actual temperature data was

provided for the (grst 25 S only. This data indicated an overshog to
apptoximacclyI; F at 25 S.

Nore .

Sprav density and duration are not stated. WCAP 9157 indicates on
pg 5-1 that spray can be injected via spray nozzles or main inlet
steam piping to test chamber. No information is provided on specific
approach used in this test.

Note 15

Rosemount Dwgs. 176KF and 176KS state that the lead terminatioa
area should be limited to 200° F. Based on the construction of
the RTD and reactor coolant piping temperatures this temperature
specification appears to be easily exceeded. Thermal aging of
component parts has not bean addressed bv Yest or analysis.

m

-

.
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LICENSEE RESPONSE TO NRC SER
M

GG. The electrical cuble splices used inside containment for safety-related
applications were made up in accordance with 8echtel Orawing No. S$K-£-15%
using Raychem Type SFR heat shrinkable tubing (silicone rubber) as
confirmed by Westinghouse letter WEP-78-531 dated June 28, 1978. The
envirenmental qualification tests for these splices were documented in
wWCAP=7410L. - environmental tests fpcluded thermal aging %o the
equivalent onb ears, irradiation tqu Rads gamma radiation,
ind a three wdek LOCA simulation which™includ@d chemical spray and 100%

. relative humidity. See Wisconsin Electric's September 11, 1881 letter

to Mr. Harold R. Qenton concerning response ta the PENP envirgnmenta)

qualification SER (specifically Enclosure 1, Section 3.7) for a further
discussion of aging. The chemical spray consisted of a 1.5 weight
percent solution of beoric acid (H 303) duffered with sodium hydroxide

(NaQiH) to a pH value of aoproximaée?y 8.25. Since a'i pastulated PENP

accident parameters are enveloped By the tast profiles, the splices are

considered fully qualifiad to the 0OR Guidelines.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3.5

Test Sequence (General)
(5.2.3/2.3.1/2.3.1)

Test Sequence (NUREG-0588,
Cat. I) (=/2.3.1/=)

1. Representative Sample
2. Baseline Data

3. Performance Extremes
4. Thermal Aging

5. Radiaticn Aging

6. wWear Aging

7. Vibration/Seismic

8. DBE Exposure

9. Post-DBE Exposure
10. Inspection

NRC REQUIREMENTS DEFPICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588~%/0588~-11) SUBMITTAL _ DOCUMENTAT ION NOTE NO.)

) ]
Acceptance Criteria : ,4/ A :
(50205/2.20U20201) : / : # f 7
: : 'M vy =
Accuracy (5.3.5/=/=) : 3 ,0/4
4 :
Number of Specimens : |
’ ' e
Test Instruments Calibrated ! 2 3/—'/
T L]
Safety Function (Active/ : :
passive) (=/2.1.3/2.1.3; ' : z(///?'
1 .
Test D ti S$Se2.1/=/~ : \} -
es u:axon('l//) : : ;_;A‘r
hccident Duration (Envir. : H
Above Normal) (S.2.1/=/=) SR ST Vol on
. .
Required Punction Time : S
.
:
:
-
:
S
:
:
:

Aging T
(5.2.4, 7.0/4.0/4.0) U r_ ) Sihiar e
Thermal Aging/Basis y a . } ‘-z
Material Agi.ng - v

Evaluation (7.0/=/=)

<

K

Materials Susceptili.ic
(Thermal) (5.2.4, 7.0/=/=)

Radiation Aging, Type : d : g:
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NRC REQUIPFMENTS
WITH SECTION RE' ERENCE

‘DOE{OSGG-I[OSOG—II)

Radiation Aging, Dose (rd)
Radiation Aging, Dose Rate
Radiation Aging, Me thod

Materials Susceptible

Opcra:ionnl Aging
(=/4.2/-)

Other Age Conditioning
(=/4.2/=)

Qualified Life Claimed/
Established (5.2.4/4.10/-)

Normal Ambient Temperature
Normal Amoient Radiation
Normal Ambient Humidity

on-Going Surveillance and
Preventive Maintenance
(7.0/=/=)

On-Going Analysis of
Pailures and Degradation
(7.0/=/=)

Margin (General)
(6.0/3.0/3.0)

Margin (NUREG-0588,
cat. I) (=/3.2/-)
1. Temperature (+15°F)
2. Pressure (+10%,

1C psig max)
3. Radiation

(not requaired)
4. Time (+10%, +l1 hour
+ function time minimum)

DEFICIENCY
LICENSEE QUALI!ICA?ION (X OR
SUBMITTAL DOCUMENTATION NOTE NO.)
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NRC REQUIREMENTS DEPICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFPICATION (X OR
(DOR/0588-1/0588-11I) SUBMITTAL DOCUMENTAT ICN NOTE NO.)

[ []
ACCIDENT CONDITIONS : :

. kS
LOCA/MSLB/HELB/Uncontrolled ! !
(‘.l' ‘02' ‘03010 ‘0303/ : LOCJ : Aac#
1.1, 1.2, 1.5/1.1, 1.2, 1.95) ¢ s

1] 1]
Radiation Type /J‘_m‘__' & P —

'
Radiation Dose (rd) & 3y
(4.1.2/1.4/1.4) /-5 yr0 ' 1
[ -

Radiation Dose Rate (rd/hr) { :z-‘/
Radiation Qual. Method /‘/0'&

(5.3.1/=/=)

Proximity to Concentrated
Radiation
(‘0102/10‘06/10‘06)

Equipment Susceptible to

Beta Radiation (4.1.2/-/-)

Radiation Dose (Normal +
Accident) (4.1.2/=/=-)

Plateout Dose Considered
(=/1.48/1.48)

Gamma + Beta Dose (rd)
(4.1.2/1.4.7/1.4.7)
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~ FT

S A% Se 0 Ve 4 e e e te e e S e e e A LR L R T
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NRC REQUIREMENTS DEPICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~-11) SUBMITTAL DOCUMENTATION NOTE No.)

ENVIRONMENTAL PROFILE
OF ACCIDENT CONDITIONS

Rate of Temp./Press. » m aol
Increase .}/tf.f‘f ”‘* -
Peak: °F/psig/RH/Time Ltvr[f 1}- Joses f-' (]

’

\

Decrease To: °F/psig/RH/Time :
L] .

Decrease To: °F/psig/RH/Time . / s H
Ll

Decrease To: °*FP/psig/RH/Time

Equipment Surface Tempera=
ture (MSLB) (=/1.2.5.C,
2.2.6/1.2.5.C, 2.2.6)

E
H
: H
H :
: :
Spray Qualification Method ; H
(5.3.2/1.3, 2.2.8/1.3, H :
2.2.8) H :
: il § -
Spray Composition ! ?2?3;’1“0" :
(4.1.4/1.3, 2.2.8/ : usion | : -
] M:’.g" ] .
1.3, 2.2.8) 5% l : ,Z:.;v:f
Spray Density (gpu/ttz) : : e
. '
- :
: :
' ‘
L] A
L '
L] L
L '
: 3
H :
: L]
] L]

Snray Duration

Submergence Duration
(4.1.3/2.2.5/2.2.5)

In-Leakage Considered
(8.2.6, 5.3:.2/=/*)

Time to Submergence

Dust Environment
(=/2.2.11/2.2.11)
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LICENSEE RESPONSE TO NRC SER

’.’_

W. The tesmperature profiles for the specification and the qualification
tast are essantially egual. The specification temperature wis computad
using extresely consarvative assumptions. The highest possible superheat
temperature from a staas leak at the highest secondary pressure w-as
calculatad for the peak temperaturs. This alsc assumed no coaling By
the surrounding air or equipment and that a jet of steam impinges
directly on the affectad equipment. The tast temperaturs, during quali-
fication was saintained for a mucnh longer duraticn than the duration of
peak teamperaturs from a staas line break cutside containment. Therefore,
the intarmal temperatures of the equipment Bdeing tasted (e.3., valve
wotor cperators) reached higher Tevels guring qualification tasting
than that which could result froam a short-duration steam 'ine break
accidant. Clectrical cables are run in conduits near nigh energy 1ines
so that direct steam {mpingement on cables {s mpossinle. Tharefore,
the tesperature profile of the test {s considared adequata %o qualify
the equipment ta the specification temperature profile.

V. The Lisitorque Model SM8 valve motor cperators inside contairment (or
near a high energy line outside containment) have efther Relfance or
Peerless motars with Class 8 insulatien. Generic envirommcntal tasts
an these cperatars are documentad In wastinghouse WCAP-7410L and
Limitarque Test Regort Ne. 80793 (Qualification Refersncas 18 and 158,
respectively). The tasts inciuded thermal aging to the equivalent of
greatar than 40 years at an ambient temperaturs of 40°C (104°F) assuming
the “10°C Rule.” All safety-related valve operators inside cantainment
are located outside the primary shield walls where the ambient temoer=
atures during cperation are maintained By design at less than 105°F and
by experiencs at less than 100°F. Safety=relatad valve cperators in
the auxiliary building outside containment have amdient temperatures
which are saintained Setveen 83 and 8%°F. The qualification tasts alse
included mechanical and vidbration aging. The potantial for unexcected
degradation dus %2 aging {3 addressed by periodic fnspections, e ectrical
tests, and mechanicai tasts. Periodic maintanance keeps these valve
cperatars in an “as new" condition over their 40 year qualifiea 1ife.

See Wiscansin Electric’'s September 11, 1981 lettar to Mr. Harold R. Oentan
concarning regonse to the envirenmental qualification SER (specifically
Enclasurs 1, Section 1.7) for a further discussion of aging.

The tasts documented by wCAP-7410L included {rradiatiey of both Relfance
and Peerless motars with Class 8 fnsulation %0 Rads gamma. The
tasts documentad by Test Regert No. 80003 inclltded 1r1-u1a:1onaof
Reliance motors with Class 8 fnsulation o greater than 2 x 107 Rads

and {rradfation of the cperators including the geareq limit
switches, torque switches, seals, and lubricants %o 2 x 10° Rads gammsa.
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LICENSEE RESPONSE TO NRC SER (Continued)

containment for a duration of hours as documentad fn WCAP=7410L.
The tast included chemical spray with a 1.5 weignt precent sclution of
boric *cid (M,30,) buffered to a pH of 7.85 with sodium hydroxide
(NaQH). The ah ?s at the bottom of the pH range specified. The short
required operating time of the units (maximum of 14 hours and usually
only 30 minutas) would not allow a sligntly higher pH solution to
significantly increasa the chemical corrosion of the units over that
solution which was used in the tast. The boric acid concantration was
such higher in the tast than that required for PENP. The specified
tamperature and pressure profiles were Doth enveloped by the tast
profiles,. cperators were tasted successfully perfodically through=
ot urs of tasting. The ra were exposed to saturated

The oparators were succusfultv stad for LOCA conditions inside

staam a psig for an adaitional aftar which they failed %o
operate pv'ﬁo.rly. The cause of tha failure was analyzed and datarmined
to Da the entry of chemical spray into the unit through the motor lead
cutouts. The sotor lead cutouts are sealed at PENP with flexible
conduit and associatad fittings. Although these fittings have not been
qualified, their design indicatas that no significant amounts of chemical
spray could entar the units via this path. In addition, the tasts
documentad by Test Report 30003 demonstrata that the units can survive

4 saturatad staam environment at 10 psig for at least 16 days. This -
demonstratas their qualification for operation in 100X relative humidfity ;
and steam for long pericds of time. The valve cperators would thersfors
be considersd qualified for an operating time of 24 hours following a
design basis accident except as liaftad by the radiation qualification
of the opsrator. The qualified level of radfation intagrated dose

postulatad for the PENP containment reaches 2 x 107 Rads at approximately
12 nours follewing a desfgn=dasis accident. Therefore, these valve
operators are considered qualified for a saximum operating time of

12 hours in a LOCA or HELE environment inside containment.

In conclusfon, these Limitorgue valve operators are considered qualified
for LOCA or HELS envirgnments fnside containment, 100% relative humigity,
chemical spray, 2 x 1L Rads gamma radfation, a &0 year lifetine, and
an operating time following an accident of 12 hours. -
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NOTES:

aarec) Continued

._Duran the past 18 years, few operating problems have been ex-
perienced because of inadeguate radiation resistance of lubrie
——cCants. In irradiated zones, factors other than radiation levels,
such as elevated temperatures, moisture Or Ozone are almeost ale *
—ways the limiting factors. Conventional petroleum based lubrie
cants are available which have sufficient radiation resistance to

—-lubricate mechanisms subject to radiation under almost all cpera-
ting conditions in CANDU generating stations.”

Zhe Lic mﬁm&&a&&%&@_&/e:/- -4

-‘.: j:ﬁ ‘“/ égﬁ 4L A 0 L Ll /




ﬁ NRC Contract No. NRC-03-79-118

ﬂ Franklin Research Center FRC Project No. C5257 Page

: A Division of The Franilin Institute FRC Assignment No. 13 Ia
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2z
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T™he tasperaturs profiles for e specification and the gqualification
sast are essentially equal. The specification temperature =as camputad
using extresely conservative assusptions. The hignest pessible sugerheat
temperature ‘rea a4 staas Teak at e highest secondary pressure «as
caleulated for the Deidk tesperature. This alsc assumed no cosling By
the surrounding air or equipsent and that a jet of steas ‘moinges
girectly on the affectad equipment. The tast temperature during dualie
fication was saintained for a such lenger curation than the duration .t
peak tamperature ‘rom 2 steam line Dreak cutsice containaent. .‘h,nvcn.
the {ntarna’ tasperatures of the equipment deing tasted (e.g., vaive
sotor cperators) reached higher levels curing gualificaticn testing

than that which csuld resuit from a shert-duration stsas Tine Sredk
accident. Elecirical cabler are mun in conduits near nigh energy lines
so that direct steam {mpingesent 3n canles is ‘mpessitle. Therefore,
tne tascerature profile of the tas. ‘s cansicared adequats WO gqualify
whe equipsant 3 e specification tasperature prafile

e Limitargue Mode! 98 valve sotar cperatars inside containment (or
near & Nigh enargy 'ine outsice cantainment) have either Relfance or
Pearless motars with Clase 8 insulation. Generic environmental tasts

an “hese operatars are documentad in Wastinghouse wCAP-7410L and )
Limftsraue Test Report Mo. 30003 (Qualiffcation References 13 and 188,
resgectively). The tasts included therzal aging to the equivaient of
greatar than 40 vears at an ambient tamgerature of 40°C (104°F) isuming
the “10°C Rule.® A1l safety-related valve cgeratars insice cantainaent
are Jocated outside the primary shield walls where the amdient lemtaer~
atures during sseratisn are maintained Dy desfgn at Tess Than 10£°F and
5y experience at less than 100°F. Safaty==elatad valve operators in
she auxiliary Suilding cutside containaent have ambient lasceratires
which are saintained Seteeen 65 and 85°F. The gualification tasts alse
incluced mechanical and vibration aging. The potantial for Lnexcected
degradaticn dues %o aging ‘s adcressed Dy periodic {nspections, e ecwrical
tests, and sechanical tasts. Perfodic safntanance keegs tihese valve
ccaratars in an "as new" condition over their 40 year qualifiea Tife.

See Wiscansin Electric's September 11, 1381 Tettar %3 Mr. Marsic R. Centan
concamming regonse to the envirermental qualification SER (specifically
Enclasure 1, Section 3.7) for a further gdiscussion of aging.

T™he tests doc.mented By WCAP=7410L inclucded frgadiatied of doth Reliance
and “ear'ess sotors with Class 3 fnsylation to) ‘Racs gamsa. The
tasts documented By Test ieport No. 30003 inclimes freeafation,af
Rellance sotors with Class 8 fnsulation to greater thanm 2 x 107 Rads
jamma and rradiation of the ogceratars ingluding the jeared limit
switches, torcue switshes, seals, ana lupricants to I x 10° Racs jamma.
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The cpearators ware wc:usfu!p— stad for LOCA conditions inside
containment for a duration of urs &3 cdocusentad in WwCAP=-7410L.

The %ast included chemical with 3 1.5 waignt srecant soluticn of
Sorie acid (M.30.) duffered to a pH of 7.85 with socium hydroxide
(MaQH). The an ?s at the dottoa of the pH range specified. The short
required operating time of the units (saximum of 14 hours anc usually
only 30 minutas) would not allow a slfgntly higner pH solution to
significantly {ncrease the chemical csrresion of the units over that
solution wnich was used in the tast. The bdoric acid concentration was
such higher n the tast than that required for PENP. The specified
tampe-aturs and pressure profiles ware Doth enveloped Dy the tast
profiles -~The cparitirs ware tastad suczessfully periogically through=
out the urs of tasting. The oPagatars were exposed o saturated
stean 3 sig for an adaitional days afsar which they faflec 2
operata Froparly. The cause of '..‘fc ailure was analyzed and catarained
to Se the entry of chemical spray inta the unit through The motar lead
cutsuts. The sotor Tead cutouts are sealed at PENP with flexitie
cancuit and associated fittings. Although these fitiings Rave not Seen
qualified, their design {ngicatas that no significant amounts of cheaical
spray could entar the units via this path. In acdition, the tasts
documentad By Test Aeport 80003 camcnstirata that the units can survive
a saturitad steam envircnment at 10 psig for at least 15 cays. This -
demonstratss *heir qualificatfon for cperation in 10C% relative humidity
and stsas for long periods of time. The valve cperatars would therefore
be caonsidersd qualified for an operating time of 24 hours following a
design basis accident excapt as limitlad By Uhe raciation gqualification
of the cueratar. THha gqualified Teve! of racfation imtagrated dese

pestulated for the PENP contiinmant rsaches 2 x 107 Rads at '

: : acoroximatel
12 hours foliowing a design-tasis accident. Therefors, these valve .
operators are considered qualified for a saximum operating time of
12 hours in a LOCA or HELS environment inside containment.

In conclusion, these Limitargue valve operators are con

. sidered qualifiea
for LOCA or HELS envi ts fnsicde contafinment, 100X relative huamigity,
cheaical spray, 2 x 10° Rads gamma racdfation, a 40 year 1ifet‘me, and
an sperating time following an accident of 12 hours.
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—During the past 18 years, few operating problems have been ex-
perienced because of inadequate radiation resistance of lubri-

__cants. In irradiated z20ones, factors other than radiation levels,
‘sych as elevated temperatures, moisture Or oicne are almost al-

—ways the limiting factors. Conventional petroleum based lubri-
cants are available which have sufficient radiation resistance to

__lubricate mechanisms subject o radiation under almest all cpera=-
ting conditions in CANDU generating stations.¥
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LICENSEE RESPONSE TO NRC SER

V. The Lisitorque Mode! SMB valve motor operators inside containment (or
near a high energy line outside containment) have either Reliance or
Peerless motors with Class B fnsulation. Generic environmental tasts
on these operators are documentad n Westinghouse WCAP-7410L and
Limitorque Test Report No. 80003 (Qualification References 18 and 168,
respectively). The tasts included thermal aging to the equivalent of
greatar than 40 years at an amdbient tamperaturs of 40°C (104°F) assuming
the "10°C Rule.” A1l safety=relatad valve cperators insids containment
are located ocutside the primary snield walls whers the ambient temper=
-atures during operation are maintained by design at less than 105°F and
by experience at less than 100°F. Safety-related valve operators in
the auxiliary building outside containment have ambient tamperatures
which are maintained between 65 and 85°F, The qualification tests also
included mechanical and vibration aging. The potantial for unexcected
degradation dua to aging {s addressed by periodic inspections, elecirical
tests, and mechanicai tests. Perfodic maintenance keeps these valve
operatars fn an “as new" condition over their 40 year gqualified life.

See Wisconsin Electric's September 11, 1981 letter to Mr. Warold R. Denten
concerning reponse to the environmental qualification SER (specifically
Enclosure 1, Section 3.7) for a further discussion of aging.

and Peerless motors with Class 8 fnsulation to ads gamma. The
tasts documented by Test Report Ne. 80003 incl&uod i adﬂ:ionacf
Relfance motors with Class 8 fnsulation to greater than 2 x 10° Rads
gamma and frradfation of the cperatars including the geareg limit
switches, torque switches, seals, ana lubricants %o 2 x 10’ Raas gamma.

The tasts documented by WCAP=-7410L fncluded m-.aauz:}of both Relfance

The operators were successfully tasted for LOCA conditions {nside
containment for a duration of fsours as documentad fn WCAP=7410L.

The tast included chemical dety with a2 1.5 weight precent solution of
boric acid (M,20,) duffered %0 a pH of 7.85 with sodium hydrexide
(NaGH). The ZH Ts at the botiom of the pH range specified. The short
required operating time of the units (maximum of 14 hours and usually
only 20 minutas) would not allow a sligntly higher pH solution to
s‘gnificantly increase the chemical corrosion of the units over that
so'ution which was used in the tast. The doric acid concentration was
such higher in the test than that required for PENP, The spectfied
tamperature and pressure profiles were Doth enveloped By the tast
profiie The cperators were tastad successfully periodically through=
out th }oum of testing. The gpagators were exposed to saturated
staam ay/ psig for an «mt*lcmlh days aftar which they failed to
operata properly. The cause of the faflure was analyzed and determined
to De the entry of chemical spray ints the unit through the motor lead
cutouts. The motor lead cutouts are sealed at PENP with flexible
conduit and associated fittings. Although these fittings have not been
qualified, their design indicatas that ne significant amounts of chemical
spray could enter the units via this path, In adgitien, the tests
documented Dy Test Reports80003 demcnstrata that the units can survive
& saturatec stsam environment at 10 psig for at least 15 days. This -~
demonstrates their qualification for operation in 100% relative humidity ~
and steam for long periods of time. The valve cperators would therefore
%@ consicered qualiffed for an operating time of 24 hours following a
design basis accident except as )imited by the racfation qualification
of the operator. The qualified leve! of radfation {intagrated dose
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pastulatad for the PENP containment reaches 2 x 107 Rads at approximately
12 hours following a design-basis accident. Therefare, these valva
cperataors are considered qualified for a maximum operating time of

12 hours in a LOCA or HELS envircnment inside containment.

. 1in conclusion, these Limitorque valve cperatars are considered qualified
far LOCA or HELS onviryn-.nts inside containment, 100X relative humidity,
chemical spray, 2 x 10° Rads gamma radiation, a 40 year lifetime, and
an cperating time following an accident of 12 hours.

X. These vaives are used to assist in placing the plant in a cold shutdown
candition via the RHR cooling mode. Since the PENP was not licansed to
require reaching cold shutdewn following a design dasis event, the AWR
systam and these valves are not safety-related. As giscussed in Note V,
these valves would be gqualified %2 cperate for 24 hours follewing a
c.s1qn’aas1s accident except for the radiation qualificatian level of

x 10"qRads on the cperator itself. The motars are qualified to
Rads. Since the specified radiaticn dose dces not take credit
far shielding (see General Note $) and the cperators are ocutside the
primary snield, these cperatars could unly experiencs a postulated dose
’ reduced By & factor aof approximataly 2.7 by the shield (see wWCAP-3537,
p. 6=8). The un,niolﬁ.d radfaticn at 24 hours follek/ng a postulatad
) LOCA fs 2.7 x 10" Rads. The shielcded cose at 24 hours of lox 107 Racs
is well within the cperator's qualification lerel of 2 x 10° Raas.
‘ Therefore, thasa cperatars are considered quali?ied far an aperating
time of 24 hours following a design=tasis acdident.
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————————————————————

The Limitorque Mode! SMB valve motor operators inside containment (or
near a high energy line outside containment) have either Reliance or
Peerless motors with Class 8 fnsulatien. Generic environmental tasts

on these operators are documentad in Westinghouse WCAP-7410L and
Limitorque Test Report No. 80003 (Qualification References 18 and 168,
respectively). The tests included thermal aging to the eguivalent of
graatar than 40 years at an wbient temperaturs of 40°C (104°F) assuming
the "10°C Rule.* A1l safety-related valve cperatars inside containment
are located outside the primary snield walls where the ambient temper=
atures during operation are meintained by design at less than 105°F and
by experience at less than 100°F. Safety-relatad vaive cperators in
the auxiliary building cutside containment Nave ambient temperatures
which are maintained between 65 and 85°F The gqualification tasts also
included mechanical and vidration aging. The potantial for unexsected
degradation due to aging is addressed by periogic inspections, elecerical
tests, and mechanical tasts. periodic maintenance keeps these valve
operators in an “as new" condition over their 40 year qualified 1ife.

See Wisconsin £ 2ctric’'s Septemper 11, 1981 letter to Mr. Harold R. Oentan
concarning reponse to the environmental gqualification SER (specifically
Enclosure 1, Section 2.7) for a further discussion of aging.

The tasts documantad by WCAP-7410L included i {aties of both Reliance
and Peerless motors with Class 8 insulation ta Rads gamma. The
tasts documentad by Test Report Neo. 80003 incluced 1mc1'ar.1°n‘of
Relfance motors with Class 8 insulation to greater than 2 x 10° Rads
and {rradiation of the operators fncluding the geareq limit
switches, torgue switches, seals, and lupricants ts 2 x 10°. Rads gamma.

The cperators were successfully tested for LOCA conditions insidce
cantainment for a duration ofy  hours as documented in WCAP=7410L.
The test included chemical spray with a 1.5 weignt precent solution of
peric acid (H,20,) buffered %0 a pH of 7.85 with sodium hydroxide
(NaGH). The ZH Ts at the bdott.m of the pH range specified. The short
required operating time of the units (maximum of 14 hours and usually
enly 30 minutas) would not allow a slightly higher pH solution ta
signif{cantly increase the chemical corrasion of the units over that
solution which was used fn the tast. The beric acid con~entration was
much higher in the tast than that required for PENP. The specified
tamparature and pressure profiles were Doth enveloped Dy the tast
profiles. The operatars were tastad successfully perfodically tarough=
out the }oun of testing. The cperators were exposed %o saturated
steam at] lpsig for an acaitional” :i:ays aftar wnich they faileg t2
cperate progerly. The cause of the ailure was analyzed and datarmined
to be the entry of chemical spray {nts the unit through the motor lead
cutouts. The motor Tead cutsuts are sealed at PONP with flexible
conduit and associated fittings. Although these fittings have not Deen
qualified, their design ingicates that no significant amounts of chemical
spray could enter the units via this path. In acaition, the tasts
documented by Test Report 80003 demonstrata that the units can survive
a saturated steam environment at 10 psig for at least 16 cays. This °
demonstrates their qualification for operation in 100% relative humidity
and steam for long periods of time. The valve cperatars would therefore
be considered qualified for an sperating time of 24 hours following a
design basis accident except as limited by the ragiation qualification
of the operatar. The qualified level of radfation {ntegratad dose

ATNALITUET ITME A
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LICENSEE RESPONSE TO NRC SER (Continued)

pastulated for the PANP containment reaches 2 x 107 Rads at approximataly
12 hours following a design-nasis accident. Therefors, these valve
gperators are considared qualified for a saximum cperating time of

12 nours fn a LOCA or HELS environment inside containment.

In conclusion, these _imit rque valve operators are sonsidered qualified
for LOCA or HELE envi ents inside containment, 100% relative huaiaity,
chemical spray, 2 x 10 Rads gamma radiation, a 40 year lifetine, and

an operating time following an accicent of 12 hours.

w.. These valves are used o assist in the preventian of Beron precipitation
following a large sreak LOCA and may te operated up %3 14 hours following
an accicant. As discussed in Nota ¥, thesa valves would Be qualified

ts cperata for 24 hours following & duign-ys\'s accicent except for
the radiation qualification leve! of 2 x lN-eRads on the operatar
{tsalf. The motors are qualified © “has. Since the specified
radiation dose does not take cregit Yor snigiding (see General Nete 3)
anG the operatars are sutside the primary snield, these ocperatars could
only experiencs 2 postulated dose reduced Dy a factor of approximataly
2.7 by the shield (see WCAP-8587, 9. §-3). The unshielded radiation
dose at 24 hours following a postuljtad LOCA {s 2.7 x 10" Rads. The
shielded.dose at 24 hours of 3 x 10° Pads is well within the operatars
qualification level of 2 x 10° Rads. verefors, thesa operators are
cansidered qualified for an operzcing “ima af 24 hours following 3

dasign basis accident.

e .
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v.

LICENSEE RESPONSE TO NRC SER

The Limitorque Mode! SMB valve moter operators inside containment (or
near 2 high enargy line outside containment) have either Reliance or
Peerless motors with Class 8 fnsulation. Generic environmental tasts

on thesa operators are documented in Westinghouse WCAP-7410L and
Limitarque Test Report No. 30003 (Qua'ification References 18 and 158,
respectively). The tasts includec thermai aging to the equivalent of
greatar than 40 years at an amdbient tamperaturs of 40°C (104°F) assuming
the "10°C Rule." A1l safety-relatad valve operators inside containment
are locatad cutside the primary snield walls where the ambient temper—
atures during operatic. are maintained by design at less than 105°F and
by experience at less than 100°F, Safety-related valve cperators in
the auxiliary building outside containment have ambient temperatures
which are naintained Between 65 and 85°F, The gqualification tasts alse
included mechanical and vibration aging. The potantial for unexpected
degradation dues to aging fs addressed by periodic inspections, eiectrical
tests, and mechanicai tests. Perfodic maintenance keeps these valve
operators in an "as new" condition over their 40 year gqualified lifa.

See Wiscansin Electric's September 11, 1981 letter to Mr. Harold R. Dentan
concerning reponsa to the environmental qualification SER (specifically
Enclosure 1, Section 3.7) fpr a further discussion of «3ing.

and Peerless motors with Class 8 insulation %o Rads gamma. The
tasts documented Dy Test Repert No. 80003 inc! ciationsof
Relfance motors with Class 8 fnsulation to greater than 2 x 10% Racs
gamma and frradiation of the operators including the geareq limit
switches, torgue switches, seals, and lubricants to 2 x 10° Rads gamma.

The tests documented by WCAP=7410L {ncluded 1ri;f4a:f of both Reliance
uded

containment for a duration of hours as documented in WCAP=7410L.

The test included chemical sp™ay with a 1.5 weignt precent solution of
boric acid (H.80,) buffered to a pH of 7.85 with sodium hydroxide
(NaOH). The BH Ts at the boticm of the pH range specified. The short
required coerating time of the units (maximum of 14 hours and usually
only 30 minutas) would not allow a slightly higher pH selutien to
significantly increase the chemical corrosion of the units over that
solution which was used in the tast. The dDoric acid concentration was
much higher in the tast than that required for PENP. The specified
tamperature and prassure profiles were Soth envelcoped by the test
profiles, .The cperators were tasted succassfully pericaically throughe
out th ours of testing. The cperators were exposed %o saturated
steam a sig for an a¢n1t1onal§' days aftar wnich they failed %o
operata properiy. The cause of the faflure was analyzec and determined
to ba the entry of -chemical spray inta the unit through the motor lead
cutouts. The motor lead cutouts are sealed at PENP with flexible
conduit and associated fittings. Although these fittings have not Deen
qualified, their design indicatas that no significant amounts of chemical
spray could enter the units via tiis path. In addition, the tasts
documented by Test Report 30003 cemonstrata that the units can survive

2 saturated staam envirenment at 10 psig for at least 15§ cays. This ° -
demonstrates their qualification for operation in 100X relative humidity
and steam for long pericds of time. The valve cpesgtors would therefore
Be considered qualified for an operating time o”s:)hours following a
design basis accident except as limited by the ~iafation gualificatien
of the operator. The qualified leve! of radiation integrated dose

The cperators were suc:ussfult?, sted for LOCA conditions inside
a

SIOINTFHIIAN 9 A ANANITA
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LICENSEE RESPONSE TO NRC SER

U. The Limitarque Mode! SM8 valve motor operators outside containment at
Point Seach Nuclear Plant have either Relfance or Peerless motors with
Class 8 insulation. Generic environmental tasts on these operators are
documentad in Westinghouse WCAP-7410L and Limitorque Test Report
Ne. 80003 (Qualification References 13 and 168, respectively). .

The tasts included thermal aging to the squivalent of greater than

40 years at an amoient temperature of 40°C (104°F) assuming the “0°C
Rule.” The tasts also included mechanical and vidratier aging. The
potantial for unexcected degradation due to aging is acddressea By
periodic inspecticns, electrical tests, anc mechanical tests. Perfodic
saintanarce keeps these valve operatars in an "as new” congition over
their 40 year qualified 1ife. See wisconsin Electric's Septamcer 11, 1981
lettar to Mr. Hareld R, Denton concerning response to the PENP environ-
menta) gualification SER (specifically Enclesure 1, Section 1.7) for a
further discussion of aging.

The tasts documentad by WCAP=7410L included | at‘~mpof both Reliance
and Peerless motors with Class 8 insulation u‘ —~Rads gamma. The
tasts documented by Report No. 80003 included rndupnn of Reliance
sotors with C ass 8 insulation to greater than 2 x 107 Rads gamma and
frradiation of the cperators incluaing gegred 1imit switches, tarque
switches, seals, and lubricants %o 2 x 10° Rads gamma.

The operatsrs were successful |y.fasted for LOCA conditions inside
containmant for a duration of nours (documented in WCAP=7410L) and
for WELS conditions outsice cantdinment for a duration of 16 days
(documented by Test Report 80003). The qualification of these valve
cperatars for 100% relative humigity s demonrirated e successful
tests in saturated steam at elevated tamperatures fof Toun in one
tast and 16 hours in ancther test.

Therefore, these Limitorque valve cperators jre considered generically
qualified for 100% relative humidity, 2 x 10° Rags gamma radiatien, ang’
a 40 year lifetime. Since these valve cperatars Nave successfully
operated for years in their normal environment and since elevated
tamperatures and high humidity are not expectad {n the auxiliary duilding
where these aperators are located, the operators are judged to De
qualified for a sinimum cpersting time of one year.
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LICENSEE RESPONSE _TO NRC SER

v. The Limitorque Mode] SME8 valve motar operators {ns'de containment (or

near a high energy
Peerless motars wi

1ine outside containment) have either Reliance or

th Class 8 insulation, Generic environmental tasts

on these operators are
Limitarque Test Report
respectively). The tasts {ncluded thermal aging to the equivalent of
greatar than 40 years at an amdient temperature af 40°C (104°F) assuaing
All safety=relatad valve operators inside containment
are located outside the primary shield walls where the ambient temper

the “10°C Rule."

atures during sperat!

documentad in Westinghouse WCAP=7410L and
No. 30003 (Qualification Referencas 18 and 168,

on are maintained Dy design at less than 105°F anc

by experiencs at less than 100°F. Safety=relatead valve cperators in

the auxiliary building outside containment have ambient temperatures
wnich are maintained Setween 65 and 85°F, The qualification tasts alse
included mechanical and vipration aging. The potantial for unox%ctttd
degracation due to aging s addressed By periodic inspections, @ ectrical
tests, and mechanical tests. periodic maintenance keeps these valve
sparatars in an ‘as new’ condition over their &0 year qualified 11ife.

See Wisconsin Electric’'s Sept.ncer 11, 1981 lettar to Mr. Wareld R. Qentan
cancerning reponsa to the environmental qualification SER (specifically
Enclosure 1, Section 1.7) for 3 rurther aiscussion of aging.

The tasts document
and Peerless motors
tasts documented Dy
Rel{ance motors with

«ith Class 8 fnsulation
Test Report Mo. 80003 inc1uded |
Class 8 insulation to greater than 2 x 107 Raas

Rads gamma. The
c1ltion‘of

ed by WCAP-7410L included 1r;391at::3 of dath Reliance

and irradiation of the cperators iscluding the geareq limit
switches, torgque switches, seals, and lubricants ta 2 x 10 Rads gamma.

The operators were Succossfulz?jj.stna for LOCA conditions inside
of

containment for a dura

tien nours as documented | WwCAP=T7410L.

The test included chemical spray with a 1.5 weignt precent salution of

maric acid (M,30,) duf

(NaCH). The ZH

s at

fered to a4 pH of 7.85 with soqium hydroxide
the bDaottcm of the pH range specified. The shert

required cperating time af the units (maximum of 14 hours and usuaily

only 30 minutas) woul

q not allow a sligntly higher pH solution to

significantly increase she chemical carrasion af the ynits over that

solution wnich was us

tamperature and press

out th
staam

sperata préperly.

ne consicered qualified far an sperating time of

ad in the test. The doric acid cancentration was
much higher in the tast than that recuired for paNP, The specified
ure grofiles wers 20th enveloced By the tast
profileg, ~The operatars ware tastad successfully sericaically through=
ours of tasting. The operatars were axposed to satyrated
a sig for an adaitional days 1*tar which they failed %o

The cause of the failure was analyzed and detarnined
%3 Se the entry of chemical spray inta the unit through the metor lead
eutsuts. The motor lead cutouts are sealed at PENP with flexidle
conduit and associated fitsings. Although thess fitrings have not Seen
qualified, their design ingicatas that ng significant amounts af chemical
spray could entar the units via this path. In additisn, the tasts
documented Dy Test fepc.’t 30703 cemonstrata that the units can survive

a satyrated steam environment at 10 psig for at leas® 16 days. This °
demonstratas their qualification for speration in 10C3 relative Numidity
and steam ‘or long periods of time. The valve o fj;ars would therefore

design dasis accident

af the operatar.

The

mours fallowing a
except as limitad By the ragfation qualificatian
qualified Tavel of ragfation intagrated cose
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SEE RESPONSE TO NRC SER

U. The Limitarque Modal SM8 valve mctor operators ocutside containment at
Paint Seach Nuclear Plant have efther Reliance or Peerless motors with
Class 8 insulation. Generic environmental tasts on these operators are
documented in Westingnouse WCAP=7410L and Limitorque Test Repert
Ne. 80003 (Qualification References 13 and 168, respectively).

The tasts included “herma! aging to the equivalent of greater than

40 years 1t an amoient tamperature of 40°C (104°F) assuming the “10°C
Rule.® The tasts also included mechanical and vibratien aging. The
potantial for unexgected degradation due %2 aging is addressed Dy
perfiodic inspecticns, e ectrical tasts, and mechanical tasts. Pericdic
saintanance kaeps these valve operators in an “as new" condition over
their 4 year qualified life. See Wiscansin Electric’s Septamoer 11, 1581
Tettar %o Mr. Harald R. Oenton concerning responsa to the PENP environ<
mental qualification SER (specifically Enclosure 1, Secticn 3.7) for a
further discussion of aging.

Tha tasts documentad by WCAP=7410L fncluded | atiag of toth Reliance
and Peerlcss motors with Class 8 insulation ta ) Rads gamma. The
tasts documented by Report No. 80003 included acug an of Relianca
notars with Class 8 insulation ta greater than 2 x 107 Rads gamma and
{rragiation of the operators including gu,na limit switches, torgque
switches, seals, and lugricants to 2 x 10" Rads gamma.

cantainment for a duration of ours (documented in WCAP=7410L) and
for HELS conditicns outside ¢ inment far a duration of 16 days
(documentead by Test Report 30003). The qualificatien of these valve
sperators ‘or 100% relative rumidity fs demonstratad 3y e successful
tests in saturated staam at elevatad tamperatures fart Inours in ane
tast and 16 nours in another Tast.

The operators were suc:usfulﬁ, astad for LOCA conditions inside

Therefore, these Limitarque valve cperatars jre cansidered generically
qualified for 100X relative humidfty, 2 x 10 Rads gamma radiaticn, and’
a 40 year 'ifetime. Since these valve cperators nave succassfully
sperated for years ia their normal enviranment and since elevatad
semperatures and high humidity are not expected {n the auxiliary duilding
where thesa operatars are located, the operators are judged to e
qualified for a ninimum operating time of one year.
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PONSE

ﬂ
R.  The Reactor Coolant System loop RTDs were only testad :oI; Raas
gamma and were not thermally ageq uring qualification ¢ ting.
dbove radiation gose allows over 10 years of normal cperation fo) lowed
one week of post-L0CA containment ragfation. This would be sufficient
time after 2 Postulatad accident o place the plant in 4 stable congi=-
tion such that the RTDs would net be required. [In ddaition, back-up
indication such 43 steam generator Saturation pressurs or Residual Heat
Remova! Systea tamperature are available decending on the moge of plant
€20l ing. Therefors, continued safe operation of the plant s assured,
It 13 our intention 2o cantinue evaluation of the present RTDs for
thermal aging and a higher radiation dose in order to fully qualiry
these ATDs to the OOR Guide!lines, High normal ambient temperatures ang
high norma) radfation dose rates Make the environmenta) Qualification
of these components &xtremely difficyule. It 1s our intention tg replacs

them with fylly Qualified RTDs Sy the environmenta) Qqualification
deadline, 17 possibla,
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NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(OOR/0588-I/0588~11) SUBMITTAL DOCUMENTATION NOTE NOQ.)

Radiation Aging, Dcse (rd)

Cat. I) (=/3.2/=)
l. Temperature (+1S5°F)
2. Pressure (+10%,
10 psig max)
3. Radiation
(not required)
4. Time (+10%, +1 hour
+ function time minimum)

:
:
\d
y Yot stated , Combined with DBE exnosure
Radiatior Aging, Dose Rate H :
. L] L]
Radiation Aging, Method . H $
1 ' L
Materials Susceptible $ : 4
(Radiacion) (5.2.4, 7.0/-/-) 1YO€ staced ot scaced '
Operational Aging I S :V/A :
(=/4.2/=) : & §
: : :
Other Age Conditioning : Nig :V‘A :
(=/4.2/=) : :
H : s
Qualified Life Claimed/ 110 Yeany H .Votc 9
- ' ..§; :
Established (5.2.4/4.10/-) E(Q:L- )m {. Post-sccident RCSF 3‘ X
Normal Ambient Temperature L L - 120% H
Normal Amoient Radiation P N galkd ! 200 R/h o :
On=Going Surveillance and : 2“°c stated © H
Preventive Maintenance $ g " :
(7.0/=/=) : H 2
: : :
On-Going Analysis of : e :V/A .
failures and Degradaticn - $ s
(7.0/=/=) : : H
$ : :
Margin (General) : s :
(6.3/3.0/3.0) ' gron SN '
L] . .
Margin (NUREG-(QS88, : Vet ghadx | : .
L]
: : :
s : 3
: : 4
: : :
: : :
s - :
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NRC REQUIREMENTS
WITH SECTIOW REFERENCE
(NR/OS“-I/OSBS-II)

DEFICIENCY
(X OR

NOTE NO.)

ACCIDENT CONDITIONS

mcmsu/uzmmncon::ollcd
(4.0, 4.2, 4.3.1, 4.3.3/

1.2, L.2, 1.8/71.), 1.2, 1.5)
Radiation Type

Radiation Dose (rd)
(4.1.2/1.4/1.4)

Ragiation Dose Rate (zd/hr)
Radiation Qual. Metnod
(§.3.1/=/=)

Proximity to Concentrated
Radiation
(4.1.2/1.4.6/1.4.6)

Equipment Susceptible to
Beta Rad.iation (4.1.2/=/-)

Radiation Dcse (Normal +
Accident) (4.1.2/=/=)

Plateocut Dose Counsidered
(=/1.48/1.48)

Gamma + Beta Dose (rd)
(4:2371.4.7/2.4.7)

* Licevaes \;-5 stated

opara’ icw

LICENSEE QUALI!ICA‘!ION
SUBMITTAL DOCUMENTATION

1 '

! :

' :

1LechAMe D '1SLB

L} 1]

s :

: :

E Gﬂv\*ﬁ EG‘:“‘

3 \So Med : Not aApplicable

' :

- ‘1.6 Mrd/h

: '

! :

: | e—— :

" :N/A

: 4

: '

L L

‘. > "'Soc stated

' S

' yse Y\q\'z (

' b

L .

: ;Not stated

i .

: i

: 4

: '3

>
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NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588-11) SUBMITTAL DOCUMENTATION NOTE No.)

ENVIRONMENTAL PROFILE
OF ACCIDENT CONDITIONS

\

Rate of Temp./Press.
Increase

»
mn
o
2,

<
:\.

- S= am e dw te aw A
-

’
-
Y
-
o«
e
=
—
»
A

Peak: °F/psig/RH/Tine

'11‘4/”/!00 Jze ‘Notes 8,9
Decrease To: °F/psig/RH/Time ! ‘108 ,,g{,.,,’n" :
Cecrease 7To: °*F/psig/RH/Time \ss/ /I“/~ ( :

§ '
Decrease To: °*P/psig/KH/Time ! Lo

’ 1
Equipment Surface Tempera- : I : -—X :
ture (MSL3) (=/1.2.5.C, : s Not stated :
2.2.8/1.2.5.C, 2.2.6) : : H

H :. :
Spray Qualification Method ! e ¢
($.3.2/1.3, 2.2.8/1.3, g Pe s Test Note 10
2.2.8) : H H

: : :
Spray Composition : ‘.V‘:I‘(’ "2223' 1l.l4w/0 boric acid Cox
(4.1.4/1.3, 2.2.8/ ¢ 9% ROM .17 wel YeoR :
1.3, 2.2.8) afden Gumn :

§ W) :
Sgcay Density (gpa/ft?) ! Not stated ! Not stated Note 10

L] ' .

H . X
Spray Duration ! Yot stated : Not stated Note 0

L . L}

. . . x
Submergence Duration ' N/A *N/A .
(4.1.3/2.2.%/2.2.9) : : -

L} ] '
In-Leakage Considered s ! N/A 3
(5.2.6, $.3.2/=/=) H H H

- : H
Time =0 Submergence H *N/A .

' ] L}
Dust Enviconment : *N/A :
(=/2.2.11/2.2.11) : . :

—— o R e K et o
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NOTES:

Note ‘
The test described in WCAP 9157 consists of an {nitial 24 H trans 3:
- ay

period with rature/pressure decreasing to
exposure a:[f EF condition {s taken as wquiValent to a 13 day severe

snvironment expos.re at F. (lae-con nt average temperature
over a 2 week period toflowing a SLB is ?j; according to WCAP 9157)

st time is a simple chemical reaction rate
WCAP 9157. (This model is more conservative
d on similat governing materials and tempera-

The basis for accelerating te

law model given on pg 2-7 of

than an Arrhenius model base

tures,

Acceleration of the test interval through 1ncreas§g test temperatures

“ﬂf --‘1“-01:-.2 .

is not usually acceptable for steam exposures, ‘ror tae températures

devices considered here however, a test

and t
duration of[ Jdays ce( _j;ays after the initial 24 H transient periocd

should be acceptablely eaqinearing edameant .

-
-

taug-*.vm 903'\- ~cc A‘ 4 0 v .
te ok opamabing, faniod (€4 1yean) Sovctivent
Cl\\.-lhbts Wes et lana, addissasd oy Ha “fcm‘f..:.:.“)

“Note g

Qualified life claim in WCAP-9157 of[: .Xyears is based on dose rate
and operating time calculations performed by Wes. inghouse. Thermal aging

been included in the qualified life evaluation.

has not
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NOTES:

Nore 8

Peak test chamber contr
olled pressure
00 additional pressure data has heen p::v;S::.zn

Facilicy setup su

pplies ateam
initial transient period where
is assumed at saturation condit

s 66 paig; however,
WCAP 9157

4C saturated conditions except for

superheating is
Py 8 possible. 1002 RrH

vore 9

Conditions stated are for test profile.
provided for the f{irst 25 S only. This data ir

approxina:ely[_ -F at 235 S,

Actual temperature data was
'{cated an overshaf €O

Note \©
Spray density and duration are not stated. WCAP 9157 indicates on
pg 5-1 that spray can be injected via spray nozzles or main inlec
steam piping to test chamber. No informatiom is provided on specific

approach usea in this test,
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EQUIPMENT ENVIHONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3O

LI EE RESPONSE TO NRC SER

U. The Limitarque Mode! SM8 valve motar cperatars gutside containment at
Point Seach Nuclear Plant have eifther Reliance or Peerless motors with
Class 8 fnsulation. Generic environmental tasts on these operators are
documentad in Westinghouse WCAP-7410L and Limitorque Test Report
Na. 80003 (Qualification References 18 and 168, respectively).

The tasts included thermal aging %o the equivalent of greater than

40 years at an ampfent temperature of 40°C (104°F) assuming the “10°C
Rule.” The tasts also included mechanical and vibration aging. The
potantial for unexsected degracation due t3 iging is acaressed By
pericdic inspecticns, eiectrical tests, and mechanical tests. Perfcdic
maintanance keeps thesa valve cperators in an "as new" conditien aver
their 40 year quaiified life. See Wisconsin £lectric's Septemcer 11, 1581
Tetzar %o Mr. Harold R. Oenton concerning response to the PENP enviren<
mental qualification SER (specifically Enclosure 1, Section 1.7) for a
further discussion of aging.

The tasts documentad by WCAP-7410L fncluded i fatiag of doth Relfance
and Peerless motars with Class 8 insulation ta . Rags ganma. The
tests documented By Report No. 30003 {ncluded rracugian af Reliance
motars with Class 8 insulation to greater than 2 x 107 Rads gamma and
irradiation of the -perators incluaing geared limit switches, tarque
switches, seals, and ‘upricants %3 2 x 10° Rads gamma.

-
The cperators were successful!y tastad for LOCA conditions insice
containment for a duration of ours (documentad in WCAP=7410L) ana
far HEL3 conditions outside containment for a duration af 16 days
(documented 3y Test Report 30003). The qualification of thess valve
speratars for 100% relative humidity fs demcnstrated By Lnhe succassful
tasts in saturatad steam at elevacad temperatures for jhcurs in gne
tast and 16 hours in ancther tast.

Therefare, these Limitarque valve operators jre considered generically
qualified for 10C% relative humidfty, 2 x 10° Rads gamma radiation, ana’
a 40 year 'ifatime. Since these valve cperators have successfully
cperated for years {n their normal environment and since elevatad
tamperatures and high humidity are not expected in the auxiliary duilding
where these cperators are located, the cperators are judged to e
qualified for a minimum cperating time of cne year.
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u.

The Limitarque Model SM8 valve mo®or cperators outside containmant at
Point Seach Nuclear Plant have either Relianca or Peerless motors wisth
Class 8 insylation. Generic envirormental tasts on these operataors are
documentad in Westingnouse WCAP=7410L and Limitorque Test Report

No. 30003 (Qualification References 18 and 168, respectively).

The tasts fncluded thermal aging to the equivalent af greater than

40 years at an ampient tumperature of 40°C (104°F) a_-uming the "10°C
Rule." The tasts also included mechanica! and vibration aging. T™e
potantial for unexsected degracation dus t3 iging is agaressed dy

paricdic inspections, electrical tests, and mechanical tasts. Perfodic
msaintenance xeeps tnese valve cperatars in an "as new" conditien aver
their 40 year qualified life. See Wisconsin Electric's Septamber 11, 1381
lettar %0 Mr. Haro!d R. Oenton cancerning response ta the PENP enviren»
mental gqualification SER (specifically Enclosure 1, Section 1.7) for a
further discussion of aging.

The tasts documentad by WCAP-7410L fncluded | fatiag of dath Reifancs
and Peerless motars with Class 8 insulation to . Rads gamma. The
tests documentad By Report No. 30003 included Trragi aé'fan of Reliance
motars w«ith Class 8 insulation to greater than 2 x 107 Rads gamma ana
irradiation of the operators including geared !imit switches, tarque
switches, seals, and lusricants %o 2 x 10° Rads gamma.

-

The cperatars wers successfull stad for LOCA canditions inside
cantainment for a duration of ours (documented in WCAP=7410L) and
for HEL3 canditions cutside csntainment for a duration of 1§ days
(documented 3y Test Report 30003). The qualification of thesa valve
ageratars for 100% relative humidity fs demenstrated By fhe successful
tasts in saturatad steam at elevatad temperatures fari heurs in gne
tast and 16 hours {n another tast.

Therefore, these Limitorque valve cperators jre cansidered generically
qualified for 100X relative humidity, 2 x 10° Rads gamma radiation, ang
2 40 year lifetime. Since thesa valve cperatars Nave successfully
cperated for years in their nocrmal environment and since elevatec
temperatures and high humidity are not expected fn the auxiliary duilding
where these coerators are located, the cperators are judged to Ue
qualified for a ninimum operating time of one year.
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