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.

The qualification pmgram consista of a Qualitcation plan, procedures,

an iglementation or testing phase and gublication of a final qualiti- ''

catian report. ' '

,

WALIFICATICd PLAN

.%pport Requirements
Special Considerations

O:
._

|
.

*

TESP Pf0CEDUltES
Pt2MICNAL-

AGING
RADIEICH

SEISMIC
*

ENVIaCtMNfAL

:

| QUALIFICEIGN H SPItG

l (Recording Teet Data
en Data Sheets)

J.
'e- FINAL WALIFICEIGN -

1 %J '
-

TE3r EPORP.

_
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1. SCOPE

'

1.1 cTest Purpose - The purpose of the test series described herein is to satisfy *

the-rsquitsments for qualificaticrt of the Electrical Protection Asseely (EPA).
- The test series consists of performance testing of the EPA tr. der nocnal,
abnostal,'desigt basis, and post desigt basis event conditions. Tha testir4*

. spesified here will be paceded by normal acceptance inspection and testing.
'

The nomal acceptance inspection and testing is performed to Test Procedure4-
i

405835.

1.2 Test Article Punction - the EPA la a Class IE device that provides tudundant
protectian to the Reactor Protection System power bus against power acurce.,

trinsitory over-voltage, under-voltage, and urder-frequency conditions. The-

EPA la housed in a metal enclosure whose dimenstors are 19' x 20a x 6". The *

enclosure is to Je mounted crt a Seismic Class I wall.x .s,

v
13 Test Article Descriptian.

f '

,

EPA Asseely Drawing 914E175

EPA Galification Serial No. 201 -

Sut>AsseeliesO,
*

j Transformer Dws. #21914603 -
:

* *
i Trenafocner bs. #219846c6
i

,
-

' * , circuit Bewaker Dws. #184C4494 -,

* Printed Circuit Board Dwg. #47D523796 -

2. SUPPCHE lESTIRDENf3 ,

2.1 Refeignce Documenta

2.1.1 Applicable 3seottications

a. Electrical Protection Asseely, Purchase Specification EPD, 21A3120,
kv. 2

l
b. Electrical Pittaction Aaseely,,Desigt Specification, EPD, 22A5941. EV. O

L c. Salificacias and Procucument Requirements - 2 262A65900

d Seismic Test Requirements - 2 22A4320

Aging Plan (or Electrical Precoction Asseely #3353-171-01-001e.

h f. Acceptance Test Precedure 405835

a 5 v as use r.. ..t. r ..oc.ow...

;,,,, ,.u,s. e,43 en si: won
,
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2.1.2 Applicable Dmwin6e - <

a. Electrical Protection Assembly, OE hEhD, 914Eli5

2.,13 Other Documents

Ghaality operating'Pmcedure Test Pmeedum, GE HESD, QOP 12.1 SP -a.

b. -Qality Operating Procedam, Test Control, E RES), QQF 12.2SP
,

2. 2 . , Test Eqgipment

2.2.1 Electrical "

Fluke 8000A IEigital Voltmeter
'

a.
.

b. caliromia Instruments Model 1501 'IC a.c. Power Seucce

c. Genomi Radio Model 1191 Prequency Counter

d. Tektronic Scope Modal 466

O 222 Macasaiaat
i

Seismic Test Pixtum - Supplied h Seismic Facility( a.
i . .

23 Pacilities

2 3.1 'Ihe follo' wing racilities will be pavided by a gialified test vender:
,

s. Ehvircrunental chamber

b. Biasial seismic siallator','

c. Acceleguneters

| d. Recording eqpipnent for environmental and esismic testa
i e

i e. Irradiatiet facilities 4
| .,

>

h1

r .

%/ .
,

.

5

..

9980! pl*60'P4. Ot47 P96 Gl! Wisi
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3. SPliCIAL 024SIDERATICt43
,

3.1 tality Assurance Provision - Testin6 will be performed in acconiance with
tality Operating Procedum, Test Control QCP 12.2SP.

3.'a can aust be taken to. avoid false influence of the test fixture or loose
conporwea at the seismic response of CM unit under test.

3.3 nwing the oralification testing, madjustments of the imits tmder test are .

allowed cr@, if those %me adjustments would be perfonned in tra course of
normal in-service aminterance.

.

34 If a conyment failum tas occurred in the module Weh mquires tuplacecont,
-

:prior to conglet,1cn d the test series, than one & the followits may be done
mly if it an be positively determined that the failum was mused by extermi
sources. i.e., defective test cable, test pescedum error, operator artw

ac A new conpanent any to installed and the test centinued if .it een be
justified by analysis that the repleem of the carscret has no
effect cn the moults of any tuumining tests.

b. A oongorant *4him has been tested'in accordance with the saan procedure.

Q as the failed cne any be substituted and the test (s) continued.
_

l

) *

*

.

*
.

*
.

=.

F

'

_

.

s

.

'a i

,~
.

%/,

.

s

t' - noaw as .u. . .... ...... . ~ , - . . .

St:01 pt*60*ta. 0963 996 att W0e4
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4.1 Test Preparatim

4.'1.1 Verify that the EPA talification unit has been acceptance tested per Test
Procette 405835.

4.1.2 All test equipment shall have power applied, ard have tsached a stable
operating temperature for not less than fifteen mirutas prior to measurements.

4.1 3' All personal directly involved with acceptance testing of the EPA shall have c
nade themselves familiar with the EPA Instmeticas Marmal prior to con &cting
the EPA Acceptar.ca Tssts. (Chiy qualified perscrinel shall perfona the
functional testing, and reading of the instructim marmal shall be requisite
for qpalification).

4.1.4 "

One (1) EPA will be sanufactured using the asterials, compenants and processer.
specified.for normal production.' This EPA will be processed for delivery in
the same nanner as production units, to include inspection and production
acceptance testing.

0 4.1 5 The nequirement to test the mit meer the extremse of electrical earacter-
1stics is not necessdry because it la the functica & the units to monitor the
power quality and resped to it. Therefore, the perfonrance testing of the,

unit establishes this capability.
4.1. 6 4alification,of this mit will ta perforwed in the sequence shows Fig.1.

.-
.

.
.

.

i.

..

f
e-

.

^d%

-- --

,,,g ,,.g.,,, e,6s ess ::: won

|
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I FOR WSE OF GENER Ab ELECTRIC EMPboY6*E E ONby a

.

.

'

SEQUENCE TASK

.

1. INSPECTION
.

2. BASELINE PERFCINANCE TESTING
-

3. AOLT TO DC-07-LIFE CONDITION,

4. RADIEION AGING

5. SEISIC 'ESTING

6.- liNVIBCNMENTAL M (TD(P/ HUMID)
. .

7 INSPECTION.

* A PliRPCfWANCE M SIAIL E [5E AFFER EACH @ALIFICEICN
DNIENMENE. *

.

.

FIGUE 1 -TESP 3!XMINCE
!

li!ECTRICAL,PagIECTION ASSENBLY
! '.
t

|
.

.

'

f.

-
'

V
!

FGene pg led a* 48/443*7887 ##CC80umE
essai .i 58 ,e. e,69 *,5 ::: wc4;

._ - - - . . - - . . - - . - . . _ - . - - - _ . . . - . . _ . - . . - . - . -
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4.2 Base Line Test
,

| 4.2.1 Power cables and amnitoring equipment will be conrActed in accordance with EPA
4alificatim Configuration (See Pig. #2). Tum key lock swit& to the " Normal" .

iposition. Verify that tra dPower In" lag ta lighted. Actuate the circuit
breaker to the "On" position ard verify that the " Power Out" lag la lighted.

4.2.2 Over Voltage Trio Point

Ad'just the input power source to 120 VAC, 60 Hz. Cmrmet the md test lead to
scope input. Slowly increase the input voltage to 132 VAC. Measum ard record

i the voltage at duch the circuit breaker trips and verify that the Over Voltage
indicator en the front panel is actuated. Spec = 128.7 to 132 VAC. Readjust .

the input voltage,to 120 VAC and meet breaker.

4.2 3 under Voltase Trio Point

Connect the green test lead to scope input. Slowly toduce the input voltage to
idl VAC. Measum and recorti the voltage at whie the circuit breaker tripe.
Verify that the Under Pmquency indicator at the tecnt sanal is actuated. Spec
= 108 to 110.7 VAC. Readjust the input voltage to 120 VAC ani reset breaker.

Q .4.2.4 Under Procuency Trio Point

Connect the Wu.te test lead to the scBpe input. Slowly mduce the input
fmqpency to 57 Herts. Menitor ani recorti tre frequency at whit the circuit,

Verify that the Under Pre'uency indicator m the frmt paral isbreaker trips. q
actuated. Spec = 57 to 58.14 Herts. Readjust the input voltage to 120 VAC 60
Horta. -

.

435 Time Delar Trio Point-

4.2.5.l' Repeat tie Over Voltage test.a4 described in Pare. 4.2.2. Menitor and record
,

the time delay & the circuit breaker trip at the over voltage trip level..
Spoo = 100 to 133 milliseconds.

4.2.5 2 Repeat the Under Voltage test as described in Pass 4.2 3. M mitor and record
- the time delay & the circuit breaker trip at the under voltage trip level.
Spoo = 100 to133 milliseconds. |

4.2 5 3 nopeat the Under Fmquency test as described in Pam. 4.2.4. Smitor and record
ther time delay & the circuit breaker at the under frequency trip level. Spec

= 100 to 133 milliseconds.

!!otig,: Time Delay Trip Point tests of 4.2.5 may be accoglished in
conjuncticn with Para. 4.2.2, 4.2 3 and 4.2.4 testa.

.

4.2.6 Cal / rest Positie Test
Insert the key 'into the key lock switch and tum to the Tal/ rest" position.

b Disconnect the 120 VAC frun the circuit breaker ani apply the 12 VAc to tra
test jacks m the front genei. Repeat the testa described in pars.1;raphs 4.2.2,
4.2 3 and 4.2.4. Bemove the.120 VAC fran tra test jacks ani reconnect to the
circuit treaker.

,

asiat et 6a ea. 0 69 vse :t acia
.-. - - - . - . - - _ _ _ . . _ . _ - _ _ - . _ _ - _ , , , . - . _ - , . _ - _ . . .
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'
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'
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120 VAC
: SE-

,

0 AC INPUP
| T!!Xr!ONIC POWER

-
'

20PE J SXna-

! 0 '

\g
|

-

% INPUE -

; -.

COUNTER,

?

|
,

|

PIOURE 2

|
t

|
'

-.

|V '

t

|

3,,,, ,,., .,3,
-- *

e,49 .36 ::c wove
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I

:- mn uun m os
.

*

EZETRICAL P!UfECTICN

ASbDSLY

.
'

FRONP
LD,,,,[ #1 (D,,j #2 .

.

.

Approx. 6 Feet
.

1 -

.O
'

_

Cobalt 60 "
.

l Source

.

*
.

ENVDENNENfAL QWSER

'

D = Dosimeter 4 A ;

.

RADIATICN - FIO. 3-

f
e- .

'b

o = as i .e a .m.. . .., . c w.s

32:0! pt*60*t9. 0963 996 St! W0$J
,

_ -

._ - _ _ . _ _ . - - . . . _ _ _ _ _ _ _ _ . . . . . _ . _ _ . - - _ _ - - _ . _ _ _ _ . - - , - _ _ . . _ _ . _ _ . _ . . . - ~ _ - _ --
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43 Padiatiert Exposure
--

431 Mount the EPA into the evironmental charber as shown in Fig. 3

432 After placirs the EPA in the envircranental chamber and locating the monitorirs
dosimetersasshowninFpPAD.. 3, irradiate the inverter with a total integrated.

gama esage of 2.0 x 10

433 Rotate the EPA to assum unifonn exposure.
,

434 After exposum, 'mcord the esimeter riadiras time and ese rates m the data
sheet..

435 Remove the EPA fqom the envirorgnantal chaaber and perfons tests per pragrapha
-

4.2.2 thru 4.2.5 3 cf this test procedure.

4.4 Seismic Vibratim Test

4.4.1 The seismic testing will ocnsist of five (5) OBE level tests aru ene SSE level
test. Ths tabla input will be blaxial rande vibraticr1 with a durstien of 30
seconds and will produce a Test Resporae Spectrum (TPS) that myelopes ccm-
plately the PBS. This series will ta perfonned twice. Poe the second series,

Q the test fixture will be rotated 908 in the horizontal plara and reattached to,

the test table to provide for testing in all three axes. Dariry the CBE vibra-
tion runs, power shall be applied at nonnal 120 VM 60 Herts the circuit
breaker shall not trip during the vibratist runs. Daring the SSE turJ, perfonn
pam 4.2.2 Over Voltage Trip in the horizontal axis and para 4.2 3 thder
Voltage Trip in the vertical axis.. After each CBE ani cach SSE, the EPA shall
be perfomance tested to paragraphs 4.2.2 thcu 4.2.5.3 of this test Wcedun.

4.4.2 Seismio test Required Response Spectm (BRS) and Test Response Spects (TRS)
are defirmi in OE tesiD document titled " Seismic Test - Electrical Prctectim
Assembly" Manber TP (later) ..*

- .
.

46 Ehvittruantal (Tenc/ Humidity) Test
.a . . . . g .,.

4.5,F Install the EPA into a tenveratureAnanidity chamber. Apply n minal voltage
ingut (120 VE 60 Herts) to the EPA. Daring the teep /hunidity excursicos
aceitor libe EPA to assum that tra circuit breaker does not trip.

,

4.5 3 Desist basta envirenamtal testing will consist er s2bjecting tem mit to the
follcuir4 envirements sequentially with no discontir221ty between the
cmditions:

,

a. 137'P. 955 relative tumidity for 2 hours;

122*P, 905plative humidity for 24 hours;b.

c. 75'F. 605 relative hunidity stablized for perforcunce testing.C'

,, o ,3 m%........... g ..._ g ,g.,

. - - _ _ _ . _ _ _ _ _ _ . _ - - - _ _ - __ - _ _ _ _ . _ _ . _ _ _ _ _ . _ _ . . _ _ . _ . _ . _ . . ___.___ _ __.
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453 Euring the last ten (10) minutes of ech tenphumidity soax seriod (as
,

described in pan. 4.5 2 a, b, c). Perfom the tests of paragraphs 4.2.2 -

thru 4.2.5 3

At the completien of each test, quickly open the master (bor and meet the
circuit breaker., ,

4.5.4 Paragrsphs 4.5 2 and 4.5 3 shall me speated a second tine in accordance
~ ith twquimments of E Spec 262A6590. After the second cycle, perfom a testw
per para. 4.2.6 of this test pcceedure.'

4.5 5 At the oospletim of the 4alification tests, perfom a emplete Acceptance
. Test per T. P. 4c5835. .

4.6 Post-test Provislens
'

,

4.6.1 The EPA will be fully disasseneled and inspected to identify any damese that
may have occurmd. Any dasage that is found will be reported in the Final
Inspection Report.

4.6.2 A test report will be papand in accordance with the Qualification Report
Pomat Instmetim. 3 NEPD, 235A1327, Hav.1.

O 50 DNPA IEWIREMENIS; ,_

51 The following data will be obtained prioc to test, as applicable.

5.1.1 Test equipnerm
'

i

,

1. Equipmenti type -

I b. Marstacturer and Model 14sgbec
'

., .-
'

4,, 4eri44 Number.

'
>

L , $. Daty @e for calibration

6.0' DCA q

One or anm the data sheets specified in Quality Opemtir.g Procedum, Test
Proce&ta, QCP 12.1SP will be used to record the applicabla data specified -

| in pamamph 5. The tese conductoc will specify the data sheets.
| ~
|

+
..,

v .

.
.

T., . .. . . . . 4.,. . , . .p - g. -. . . ., ,

. ._ _ _ _ _ _ _ _ . _ _ . _ _ _ . _ . _ _ _ _ _ _ . _ _ _ . _ _ _ . _ . . _ _ . . _ . _ . _ _ _ _ _ _ _
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fA85 7'T'' Seismic /Envirorsnental Test - Electrical Protection Assmbly r
i -

omeo4NATSD By oATE oQMP WC P tna Coup APPMov an. DATE _ Cove Mic

# * N"''' N
| N.H. Hendrix k$/ - '

909 432
' M 'MI^

! APPROVto BV DATA ooWP WIC m' o le 7 0.22 |J / / f s Aud96?dfa r

| .B.P. Grim [ L d y 9//[Bf909_ _432*
*

ACCEPTao8V [ A]M
E COMP W/C

$ NV CA%g S. Noner
- 940 c28-

APPucAats To Cw ARQt NUMBLR oo6T ACCUMULATsoN of,TA *

\ tg Recuisi_ tion BWR's NE E D- cTau IMP180 unxto *mes
1523RS. 156SKT, 701ko 1430K4 __ **""*'a ff8! f[Cdf OoTMtaitxPLAiNettom

-

|
C*'o;

AufmoniTV PWA's 0 76KN; 1127KH 1256Kk

twA navisioN out To
- 7 9,;p .5;,, A r .) * W F j

OlNoVITN AL ST ANoARD CH ANot Ocustouta cHANQt gOTHER ggj[h/
cmroutAtony cuANot DiNTanNAL ce enANoe av u,d s,m,
ccoNin AcT cHawos DeosinscovenAsLt te1,.,v4 ## 4 W w s ;

@ppgrfppyg (Aggf,- t-e (ev. O JgedsPecis4C osancTivts.ovEnatt scoPt. scutovts:

1.0 Purpose
Perforti seismic / environmental qualification testing of the Electrical P-otection j'

Assembly (EPA) as part of the Class 1 Qualification Program #405863 deviloped by 1

GE-RSD Lompoc. i

J
2.0 Sco a

erform seismic tests on one EPA Serial No. 201. The GE-NEBG Purchase
j

5pecification No is 21A3120G001, Rev. 2. The EPA Assembly Ikg. No. is J
.

VPF-3830-111-1 (GE-RSD No. 914E175G001 Rev. 0) ;

is part of GE-RSO (Lompoc) Qualification Program
This seismic testin! being qualified for service as a Class 1E component.#405E63. The EPA i
per IEEE standards 323-1974 and 344-1975 and GE Specs 262A6590 Rev. I and

|

22A4320 Rev. 2. The EPA's are for Safety Related Service.'

3.0 Special Instructier.s
/A )y,du P/e.d.s(/,Mf4 ) and Engineeringr Re3.1 This work is tii be do

-

Coordinatation bycl'.r# ge*

i

GE-RSD (Lompoc) will deliver the EPA and all required equipment for mounting
'

3.2
and nonitoring to the Seismic Test facility on approximately 8/10/81. |,

Testing is to start as soon as possible and be completed 5 days after ,!
;

tequipaent is available. 's

3.3 The EPA unit shall be mounted directly to the seismic shaker table. ',
~

GE-RSD (Lompoc) will setup and monitor all functional parameters before,3.4
during and after the seismic testing as described in RSO Test Procedure i

405863 Sectio, 4.4, and will be responsible for removing the EPA and all a

test equipment at the completion of the seismic test. |
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3.5 The Setsr.ic Tes.t Facility is to provide a 220 volt,60 Hz, single phase.10-

ampere electrical circuit.

$4.0 Schedule comitted completion dates resoonsible component
Test Freeze Dage

~

8135 524

Function Test 8136 909d

D Seismic Test 8136 503
Seismic Test Report 8137 524

.

5.0 Reference Documents
5.1 IEEE-323-l?74. Standard for Qualifying Class 1E Equipment for Nuclear Power

Generating Stations. ,

5.2 IEEE-344-1975, Recomended Practices for $etsmic Qualification of Class 1E
Equipment for Nuclear Power Generating Stations.

5.3 22A5141, Rev.1. Group 1 Design Specification Electrical Protection Assembly.

5.4 22A5940', Rev.1 Grcup 1 Test Specification Electrical Protection Assembly
Qualification.

5.5 22A4320, Rev. 2, Seismic Qualification Prscedure for Class 1E Electrical
Equipment.

6.0 Drawings t |

6.1 GE-NEBG Purchase Specification 21A3120G001. Rev. 2 ,

6.2 E9A Assembly VPF-3830-111 1 (Gi-RSD 914E175G001) -

|

7.0 Environmental Recuirement
seismic testing will be performed under ambient temperature, htsnidity, and
radiation conditions.'

I9.0 Bolt-Down Instructions
pr Install EPA on s01sm1C table using 5/8" 11NC bolts thro gh all holes provided ,

at the bottom into holes tapped into the seismic table. Torque to 70 ft. 1bs. -

Bolts will be grade 5 or better. Lockwashers will be used and bolt threads
lubricated slightly. If bolts do not line up, use clamps as required.
Note: Check bolt torque before SSE and before mounting fixture is rotated. p

'. Retorque to initial value.

10.0 Vibration Tests
10.1 Perfom a low level resonance search per Paragraph 5.1.4 of 22A4320. Rev. 2

Record resonance gain and frequency for accelerometers mounted on the EPA.

10.2 Perfore seismic vibration per Paragraphs.5.1.5 and 5.1.6 of 22A4320. Rev. 2. ,

'

10.3 Vibration input OBE/TRS and SSE/TRS data shall be recorded on magnetic tape.*

Tha CBE/TRS and SSE/TRS shall exceed by 10% the amplitude of the 21 OBE/RRS
and 3% SSE/RRS curves. Figure 3 and 4 of 22A4320. Rev. 2, but not to exceed

,

.' table limits. .

1

10.4 The seismic qualification procedure for Class 1E electrical equipment'

22A4320. Rev. 2 is applicable, except that.!EEE standard 344 1975 is control-
,
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11.0 Tust Satple Photoaraohs '
.

: l' .i slack and white ~~ photographs will be taken to display the following
infomation:,

11.1.1. A full image of the test input mounted to the vibration table which
will display the location of the table accelerometers in respect-

to the test. sample.
11.1.2 Close-up of the EPA mounting to the mounting fixture.
11.1.3 Close-up cf the Mounting Fixture to seismic table bolts er clamps.
11.1.4 Close-up of the accelerometers mounted to the EPA.

12.0 Desfon Record File (DRF)
h.1 DRF=0500 (GE-RSD) Custodtan Ed Leary (ORF-0500 is not an NEBG ORF)
12.2 DRFA00-980 (GE-NEBG) Custodian K. Utsumi M/C432 cAset,

'

Note: A11 data pertaining to the seismic test shall be sent to
Ed ' Leary - <'.. .

to be inputtod in DRF-0500.'
.

*

13.0 Test Plan and Procedure (TP&P)
h.1 A Test Plan and Procedure shall be Written and appmved before the seismic

test is perfomed.

14.0 Data Transmittal
Data transmittal will be within 2 weeks after the seismic test and sent to
W.H. Hendrix M/C 432
14.1 A write-up will be submitted within 10 working days from the last data point

to show the following:
14.1.1 The test wes perfomed per the TP&P
14.1.2 Submittal of Data Tapes
14.1.3 Reduced Data to $how:

1 14.1.3.1 Response Spectrum Test Results
14.1.3.2 Resunance Gains and Frequencies

15.0 Enviromental_ Testino
Ts.1 Make environr., ental test cha4 Maya 11able for GE-RSD (Lompoc) to perfo'rm

TP No. 406087, Paragraph 4.3.6
15.2 GE-R$0 (Lompoc) will perform equipment monitoring of EPA's while undergoing

environmental testing.

I
i
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