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INSULATICN SYSTEM EVALUATION'—96OO V. - BAFETY
CLASS 1E FOR SERVICE TC 1 X 10”7 RADS "
RANDOM WOUND MOTORETTE :

tain thermai aging and radiaticn resistance test date on
eties per prescrited procedures toe gualify en insulation
m for Safety Class 1E Service, - .. . . |

~

d. 334-1974 "IEEE Standerd for Type Test c? Continuous
ggs IE Motore for Nuclear Power Generating Stationas,"
Faregraph 5.1.1 Thermal Enduranze. ’

Paragreph 5.1.2 Radiation Endurance

DISCUSSION | | : )

4.

'.:;‘:#’

CONCLUSICONS

The thermal gquelification of the insuletion system %0 be
obtained by the motorette procedure es outiined in IEEE
Std, 117-1974 "IEEE Standerd Test Procedure-for Evalustion
‘of Systems ef Insulating Materials for RendomeWound AC
Electric Machinery.n . |

The radistion level gualifcaticn ¢f the insulsation systen
to be obtained on motorettes bv pessing e one minute, AC

- high potential test of two thirds ¢f the sum of twice —ated

voitage plus 1000 volts after simu%taneous exposure to gamme
radletion totel dossge ¢f 1.1 x 19° Rads and e temperature

of 170¢C (338°F) (1) -

(l)Note: Pari 5.1,2 of IEEE 33 stetes that the temperature
during radiation shell be the maximum temperature
found when the motorette temperature-life curve !s
extrapolated to the installed 1ife .0f the motor
(350, LOC hours). As the temperature-life curve of
thie svstem will not be known until motoratte
thermal aging (Part A) has besn ccmpleted it is
proposed to run this test at 170°C tc stay ebove
e¥pected final temperature. See plct in Attachment #

A,

18102180039

Thermel Aging of Motsrettes

——

As no fallures have cccurred at the aczcelerated eging tem-
eretures to cate, calculetion of insulation system 1ife iine
Yy prescribed metheds is not possible. However, based on

the "ten degree rule®" and using actuai test hours at esch

test temperature, the insulation gystem terperature index .

”~

8t forty years life rarges from 176.8°C ¢o 207,7°C.
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The motorette testing 1s continuing. p;

- 8. Rsdietion Exposure of Mctorettss g
Thirty (3C) motorettes were aimulgancously exvicied to a
totel gamma radistion of 1.1 x 107 rads and torserature as
follcows: ~ » R
1, . 2046 x 10% reds at 170
2, 25 x 10° reds et 140 - 170¢C
3. 25 x 105 rais at 26+
After adecve exposure all motcreties passed = Nigh potential
test 22 IL70 velts AC for 2 aminuse (2/3 {2F + 1D00) o
which would gualify the insulsticn system for uee to 1 X it~
racs total dogage, ‘ ~ '
- PRCCEDURE

A, Thermzl Qualificetion

1., General : . :
ALL hest aging tests were conducted using ithe motoretie
methed to provids gysten eveluation. The testing S
follewed predescrided pericds ¢f heat aging, vibretion,
?gg;dity, and dielectric test based on ITEE Std, #117-. -
L2774, ’ - g -

2. Tecgt Srecimens | » '
Mctorettes were insulated per L.A. gpecificetion Pu-905%,

3. Test Procedure L .

&, Jemperature exposure (for Clase Z00°CY: . Materetties

. were oven heated each cycie per the fuilowing
terperature-time axposures: ERRNE

o

270¢ for I day .
250° for y deye o,
230° for 16 daye |
220¢ for 32 daye

b, Mechanical Stress Exposure:

Follewing each tempersture exposure end after ccoling
to room lemperature motirettes were piaced on & shaker
table and vibrated for cne hour gt 60 Hz, with &
doudle emplitude of 8 miia (p to p), .

. Moisture Exposurs:

" After each mechenical stress exposure, motorettes
were expesed for LE houre to an atzmosphare of 100%
Telative humidity with visidie condenzetior, orn the
windings,




At the end of the moisture exposure period and while
the metorettes ére 8till wet, a 10 minute voltage
Proof test was made turn to turn, phase +o phase,
and each coil winding to ground in sequence, Test
end point criteris is fellure to pass 120 volta
between turns end 600 volts phase to phase and coil
winding to greound,

L. Test Resulte (te date)

Dielectric Chec Test:

&. Summary of poterette data:

s | TEST HEAT | MOTORETTE | TEMPERATURE
TEMP. | AGING HOURS | FAILURES | INDEye oo
270 | ues0 | o 207.7
250 | . 10888 o 199.7
230 16176 0 1356

| 220 | . a1nmy, 0  176.8

* Tempersture Index from test hours extrapolates to [0

yeer life using 10¢¢ rule,
b. Motorette,aging qua sheets shown in Attachment #2,

€. Flot of test dats in Attachmgnt #3.

Redietion Qualificatich

-
1. . Genersl

Radiation endurance made on motorettes to provide system
eveluation, Redigtion éxposure end qualification testing
followed the procedure as described in Peragrepn 5.1.2
of TEFE #331-397, ASTM D2953-7: used as reference for
claseification of system insulating daterials,

2. Test Specimens

Thirty (30) moforettes were insulated per L.a. speci~
fication P&-QOQAL,

3. Test Procedure (Rediation exposure by capable rediation

facility)

E, Tyfe of radlation - gamma (From Note 1 »f Paragraph
5.4.2 of IEFE #334-157 - The volume occupied by the
semple shall receive an isotropic flux of gamma
radiation such that 4¢ the voluxe contsined eir the
specified radiestion dose would result.)
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be TM&»’% it peas (1 Bhegaendsy

Co.

{(from Parégranh €.3.4 oII¢EEE #323-1974
greater total dose *han the service lifet‘me
dose should be applied).

osure rate - 10LL to 10' Rads/hour in air (frem
IETE #276-19587).

Exposure temperature - 170°C.

Fost exposure dielectric test - a high potential test

of twoc-thirds of the sum of twice reted voltage

p1u= 10CC volts, alternating current, for 1 mfnute -
1,467 voite, ” '

Test Results

&,

Sumzery of rediation and temperature exposure data (See
Attachment #L for report,):

RADIATION EXPCSURE

(IR S S T

, ‘ RATE

HOURS TEMPIRATURE | 10° raps | 105 maps/mowr | mves
2138 170 | 1046 0.49 GAMMA

£9 £-170 T 29

51 26 25 I+ ~ j

. - . : !

2218 1100 - ‘ J
'b. Poet radiation dielectric withstand test (See Attachrent

#Z for test data sheete.):

es. Eech coil to ground - IL70 voits AC ror 1 zinute -
all {30) motorettes pasaed,

bb, Coll to coil ~ 1470 Volts AC for 1 minute - 811
(20) mcto*ettez passed.

¢cc. Turn to turn, each coill - 270 Voltes AC for 1 minute -
all (30) mctorettes (or 60 coils) passed.

Post radiation dielectric withstend test of sleeved
cable to .og uo*l of motorette (See Attachment o for
test data shee

Sleeved cable to top coll - LU70 volts AC 'or i minute
- all 30 sam%lee passed,
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LOUUIL ALLIS

S RN L

June 13, 1980

"Southern California Ediso

General Office No. 3 ‘ .
Apparatus Engineering Section - Ve
P.0. Box 800 )

Rosemead, California 91770

Attention: Mr. Jack Cohon

Dear Mr. Cohon:

SUBJECT: Southern California Edison Purchase Order
G8203651, Louis Allis Serial Number 7-117636

To confirm our telephone conversation of this morning,
the motors on the above subject purchase order are
indeed wound with an insulation system per our P4-9061,
with the possible exception of lead cable. At the time
your motors were manufactured, we had two choices for
lead cable, one being Mica-Temp, the second being Nomex.

If you can send us a small sample of lead cable from
your existing motors, we can analyze it to determine
which cable you actually have,

Yours truly,

Bonifas .
Asglstant Product Manager
& Special Products

cc: Mr., G. L. Calvert, Louis Allis, Milwaukee

427 E Slewart St. P.O. Box 2020, Milwaukee, W1 53201 414 481-0000  TWx 9. 262 3115
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“Litton

June 26, 1980

Southern California Edison Co.
General Office #3

Apparatus Engineering Section
P.0. Box 800 :
Rosemead, California 91770

Attn: Mr. Jack Cohon
Dear Mr. Cohbn

Subject: Southern California purchase order #G8203651,
Louis Allis s.n. 7-117636

We have analyzed the sample of motor lead wire sent along with your

June 19, 1980 and have determined that it is indeed NOMEX. As such

we can certify that the motors on the above s.n. are insulated per
P49061 and our test report #277B is applicable. :

Sincerely,

ss¥stant Product Manager
& Special Products
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June 16, 1650

vr. J. M. Bonifl
Asst. Proiuct @
NETA & Specizal
Louls A21is Div
427 E. Stewart
P. 0. Ecx 2020
Milwaukee, WI 53201

Litton

Mitgin m

Dear Mr. Bconifas:

Subject: Southern Californiz Purcha
Leculs Allis Serfzl o, 7-1

Thank.you for your letter of Jure 13, 1580 _
identifying your insulation system PL-9061 as espplicable to
our motor and to your test report #£#2773.

I am enclosing a small sample of the rotor lead.
Would you please identify 1t so that we may determine 1if
your test data on P4-9061 applies? '

If 1t 1s otkher than the nomex wire tested wit
the P4-9061 system, please icentify 1it. Ary information
on its raciation resistance ard aging characteristics would
be appreciated. If no test data is availatle, we need to

identify the wire manufacturer to either obtazin his test
informaticn or a wire sample for a qualification test.

Your early response to this request will be
appreciated. '

Yours truly,

« £ /‘
~ ol f‘fé’n-

o ;
J. L. Cohon
Senlor Engineer
enclosure
JLC:ned
¢c¢c: P. Q. lelson
D. Martin

AES Files
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