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ELECTRICAL PROTECTION ASSEMBLY
CLASS 1E-SAFETY ESSENTTAL

QALIPTCATION PROGRAN

The qualification program consists of a Qualifcation plan, procedures,
an Uplementation or testing phase and publication of a final qualifti-
catian report. "

QUALLFICATION PLAN

Support Requirements
Special Considerations

TESI' PROCEDURES
FQOICTICNAL

RADTATTON
SETMIC
ENVIRONMENTAL

QUALIFICATION TESTING

(Recording Test Data
an Data Sheets)

FINAL QUALIFPICATION
TEST HEFORT
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1. SCOPE
1.1 Tes% Purpose - The purpose of the test series descrided hereln 1s to satisfy

the requirements for qualification of the Electrical Protection Assembly (EPA).
The tedt series consists of performance testing of the EPA under normal ,
adnormal, design basia, and post design basis event conditions. The testing
spesified here will ba preceded by normal acceptance lnspection and testing.

‘l“'g.” r;ml acceptance Lnspection and testing 13 performed to Test Procedure

1.2 Test Article Punction - the EPA 1s a Class 1E device that provides redundant
y protecticn to the Reactor Protectlon System power bus agalnat power source
transitory over-voltage, under-voltage, and under-frequency conditions. The
EPA 1s housed In a metal enclosure whose dimensiors are 19" x 20" x 5". The
enclosure 18 W be mounted an a Selsmic Class I wall.
1.3 Test Article Description
EPA Assembly Drawing 914ELTS
EPA Qualification 3erial No., 201
Sup~Assemdlies
®  Trenaformer Owg. #21984603 -
®  Tranaformer Dwg. 121584606 y
¢ Circult Breakesr Dwg. SLB4CU494
® Printed Clreult Board Dwg. #47D523796
2. JUPPURT REQULREMENTS
2.1 Raference Documenta
.11 Applicable Specificationa

a. E.nu;lcu Protection Assesdbly, Purchase Specification, NEPD, 21A3120,
IR

B, Elsctrical Protection Assembly, Design Specification, NEPD, 2245941, REV. 0
¢, Qualification and Procurement Fequirements - B 262465%0

d. Selsmic Test Requirements - GE 2244320

e, Aging Plan $°" Electrical Precection Assembly #3353-171-01-001

f. Acceptance Test Procedure 4058135

ROIOY RS 108 Mev (, 90)1TERT PROGCTULAE 4 i#
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1.2 Applicable Drawings
a. Electrical Protection Assembly, QE HESD, 914ELTS
244 Other Documents
a. Quality Operating Procedure, Test Procedure, OE RESD, Q0P 12.1 &
B -Quality Operating Procedure, Test Control, E RESD, QUP 12,259
ma_ Test Equipment
2.2.1 Electrical
a. Fluke 8000A Digital Voltmeter
b, California Instruments Model 1501 TC a.c. Power Source
¢. Genaral Radic Model 1191 Prequency Counter
d. Tektronic Scope Model 466
2.2.2 Mechanical
;.suuuraennm--mnuuibaymnnuuw
2.3 Pactlities
2.3.1 The following facilities will be provided by & qualified test vendor:

4. Bnvicomental chamber
b. Blaxial selsmic simulatoe
G« Accelercmeters

d. Recording equipment for environmental and selsmic tests
L ]
o, Irradiation facilities Y

-
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3. SPECIAL QONSIDERATICNS

3.1 Quality Assurance Provision - Testing will be performed in accordance with

Quality Operating “rocedure, Test Cortrol Q0P 12.25P.
j.2 Care mist be taken to avold false influence of the test fixture or loose

compane. *s an the selsmic response of the unit under test.

3.3 During the oralification testing, readjustments of the units under test are
allowed an) If those came adJustunents would be performed i trs course of
normal in-service mainterance.,

3.4 If a compenent fallure nes occurred in the module which requires replacement
prioe o completion of the teat series, then ore of the followirg may be done
mmz:mumxeiwmunwmcmmm-.mwuum
sources. 1.e., defective test casle, test procedure erTor, operator error.

a. Amwwmtmmmmudmmmtmwwwumm
Justified by analysis that the replicement of the camponent has no
effect on the results of any remalring tests.

D. A comporent which has been tested in accordance with the same procedure
as the falled e may ta substituted and the test(s) contirued.

5
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PERFCRMANCE TEST
Teat Preparation

Verify that the EPA Qualification unit has been acceptance tested per Test
Procedure 4058135,

All test equipment shall have power applied, and have reached a stable
Operating temperature for not less than fifteen minutes prior to measurements.

All persarnel directly involved with acceptance testing of the EPA shall have
made themselves familiar with the EPA Inatruction Marual prior to conducting
the EPA Acceptarice Tests. (Only qualified persarmel shall perform the

functional testing, and reading of the instruction marual shall be requisite
for qualification).

One (1) EPA will be manufactured using the materials, components and processec
specified for normal production. This EPA will be processed for delivery in

the same mamner as production units, % include inapection and production
acceptance testing.

The requirement to test the unit under the extremes of electrical character-
istica 18 not necessary because it is the function of the units t monitor the

power quality and respond to it. Therefore, the pecformance teating of the
Wit establishes this capubility,

Qualification of this unit will be parformed in the sequence shown Pig. 1.
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SEQUENCE . A

1. INSPECTION

2, BASELINE PERFORMANCE TESTING

3. «~  AGIN TO END-OP-LIFE CONDITION

4. RADIATION AGING

Se SEISMC TESTING

6. ENVIFONMENTAL TEST (TEMP/HUMID)
o . : T. INSPWIQ‘

® A PERFORMANCE TENT SHALL BE DONE APTER EACH QUALIFTCATION
ENVIRGMENT . :

PIGURE 1 - TEST SEQUENCE
ELECTRICAL, PROTECTION ASSEMBLY

FORM RS 1008 Rev.(1,40) TEST SROCEOUAE
05181 »1°53° 08 969 $96 G512 WO4d
- , + 9 ¥
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8.2
§.2.1

4.2.2

4.2.3

CH.2.4

'0305
4.2.5.1

4.2.5.2

4.2.5.3

4.2.6

Base Line Test

Power cables and monitoring equipment will be connected in accordance with EPA
Qualification Configuration (See Fig. #2). Tum Key lock switch to the "Normal"
position. Verify that the "Power In" lamp is lighted. Actuate the circult

Dreaker %o the "On" position and verify that the "Power Out" lamp is lighted.

Quer Voltage Trip Point

AdJust the input power source %o 120 VAC, 60 Hz. Canect the red test lead
scope input. Slowly increase the input voltage to 132 VAC. Measure and record
the voltage at which the circult breaker trips and verify that the Over Voltage
indicator on the front panel is actuated. Spec = 128.7 to 132 VAC., Readjust
the input volup‘m 120 VAC and reset breaker.

Vol Tri

Connect the green test lead to scope input. Slowly reduce the input wltage ©W
108 VAC. Measure and record the voltage at which the circult breaker trips.
Verify that the Under Prequency lndicator an the front panel is actuated. Spec
= 108 to 110.7 VAC. FReadjust the input voltage to 12 VAC and reset Dreaker.

Under Prequency Trip Point

Camect the «ite tast lead to the scope input. Slowly reduce the input
frequency to 57 Hertz. Monitor and record the frequency at which the circult
breaksr trips. Verify that the Under Frequency indicator on the front panel is
actuated, Spec * 57 to 58.14 Hertz. Readjust the input voltage to 12 VAC &0

Repeat the Over Voltage test a8 described in Pars 4.2.2. Monitop and record
circult breaker trip at the over voltage trip level.

Under Voltage test as described in Pars 4,2.3, Monitor and record
circult breaker trip at the undsr voltage trip lavel.

fepesat the Under Prequency teat as described in Para 4.2.8, “mitor and record
the time delay of the circult breaker at the under frequency trip level. Spec
e 100 to 133 milliseconds.

;

¢

ime Delay Trip Point tests of 4.2.5 may be accomplished in
wonjunction with Pama, 4,2.2, 4.2.3 and 4.2.4 tests.

Cal/Test Positign Test

Insert the key into the key lock switch and tum to the '"Cal/Test" ition.
Disconnect the 120 VAC fram the circult breaker ad agkv the 10 VAC ™ the
tast Jacks on the front penel. GRepeat the tests described in paragraphs 4.2.2,

4.2,3 and 4.2.4, Femove the L0 VAC (ram the test Jacks and reconnect t© the
2ircult breaker.

3

3519 pl ‘63798, 2969 v38 1T 043
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[DOl#3  rEAR #
" ELECTRICAL PROTECTICN
ASSEMBLY

{5 {{. Sy anemamr 1 7

Approx. 6 Peet

Cobalt & |

ENVIFRGNMENTAL CHAMEER

RADIATICN - FIO. 3

o

D = Dosimeter & Ea.

v - ~ TW - ~e.
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4.3.1
4.3.2

4.3.3
4.3.4

4.3.5

a.“.l

8.4.2

RS

4.5.2

RE-ENTRY SYSTEMS DVISION TEST PROCEDURE
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Radiation Exposure
Mount the EPA into the environmental chasber as shcwn in Pig. 3.

After placing the EPA in the environmental chamber and locating the mond toring

dosimaters as shown in P&c. 3, irradiate the inverter with a total integrated
gamma dosage of 2.0 x'10 .

Rotats the EPA 'O assure uniform exposure.

After exposure, Tecord the dosimetec readings time and dose mates on the data
sheet.

Recove the FPA from the environmental chamber and pecform tests per paragraphs
§,2.2 thru 4.2.5.3 of this test procedure.

Seismic Vibration Test

The seismic testing will consist of five (5) CBE level tests ana e SSE level
test. The table input will be blaxial randaom vibraticn with a duration of 30
seconds and will produce a Test Response Spectrum (TRS) that envelopes com-
pletely the RRS. This series will be performed twice, Fow the second series,
the test fixture will be rotated 90° in the horizontal plane and reattached
the test table % provide for testing in all thres axes. During the CEBE vidra-
tion runs, power shall be applied at rormal 120 VAC 60 Hertz the circult
breaker shall not trip during the vidration runs. During the SSE runs, perform
para 4,2,2 Over Valtags Trip in the horizontal axis and pare 4.2.3 Under
Voltage Trip in the vertical axis. After each CEE ard cach S,

be performence tested to parsgraphs 4.2.2 thru 4. .5.3 of this test procedure.

P
Seismio test Required Response Spectrs (FRS) and Teat ponse Spectrs (TRS)
are dafined in OB NPSED docurent titled "Selsmic Test

_ Assembly® Nugber TP (later), -

T dit t
Imnn’ﬂu TPA into & terperature/numidity chamber. Apply nominal voltage
tnput (120 VAC 60 Hertz) to the EPA. During the temp/fumidity excursions
mm@pﬂammwmcmucammmcm.

Design tasis environmental testing will consist of aubjecting the unit to the

following enviraments sequantially with no discontirulty Detween the
conditions:

a. 137°P, 95% relative humidity for 2 hours;
. 122°P, %% Phuw umidity for 24 hours;
a. T75°F, 0% rslative hualdity stablized for performance testing.

e Be sas
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4.5.3 During the last ten (10) minutes of each temp/fumidity scak period (as

described in para. 4.5.2a, b, ¢). Perform the tests of paragraphs 4.2.2
they 8,2.5.3.

At the completion of each test, quickly open the chamber dor and reset the
circuit bdreaker.

4.5.4 Paragrapns 4.5.2 and 4.5.3 shall ne repeated a second time in accordance
with requiremants of (E Spec 262A6550. After the secord cycls, perform a test
per pars. 4.2.6 of this test procedure.

4.5.5 At the completion of the Qualification tests, perform & canplets Acceptance
Teat per T. P. 405835,

4.6 Post-test frovisions

4.6.1 The EPA will be fully disassembled and inspected to identify any damage that
may have occurred. Any damage that is found will b reported in the Pinal
Inspection Report.

4.6.2 A test report will be prepared in accordance with the Qualification Report
Pormat Instruction, GE NEPD, 235A1327, Rev. l.

0 5.0 CATA FEQUIREMENTS

5.1 The following data will be cbtalned priog ™ test, as applicable.,
5.1.1  Test equipment
1. Equipment type
be Manufacturer and Model Nurber
L0 Wm :
. @« Datyp Qe for calibration
6.0 DATA SHEETS
One or more the data sheets specified in Quality Operating Procedure, Teat

Procedire, QOP 12.15P will be used to record the applicables data specified
in paragreph 5. The test conductor will specify the data sheets,

| —
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Seismic/Environments) Test - Electrical Protection Assembly
DR IGINATED BY coMe  M/C

N.H, Hendrix 432

\

ARK TITLE

PENE COUP AMROYV M.

APPROVED BY

B.F, Grim
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)
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—

_Recuisition BMR's
1256Kﬁ
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NEED.
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COST ACCUMULATION DATA
Dram
QrixepPriCE
DOTHIN (EXPLAIN BELOW)

EWA REVISION DUE TO
OINDUSTRIAL STANDARD CHANGE
CREGULATORY CHANGE
CICONTRACT CHANGE

D CUSTOMER CHANGE
OINTERNAL GE CHANDE
D COST RECOVIAABLE
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SPECIFIC OBJECTIVES OVERALL SCOPE SCHEDULE
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1.0 Purpose Fr3§
erform sefsmic/environmental qualification testing of the Electrical P-otection
Assendbly (EPA) as part of the Class ) Qualification Program #405863 dev. loped by

GE-RSD Lompoc.

Scope
7.1 Perform seismic tests on one EPA, Serfal No. 20

1. The GE-NEBG Puyrchase
Specification No. 15 21A31206001, Rev. 2. The EPA Assembly Dwg. No. is

VPF-3830-1111 (GE-RSD No. 914E175GO01 Rev. 0)

This seismic testing {s part of GE-RSD (Lompoc) Qualification Program
#405863. The EPA is being qualified for service as a Class 1E component
gor 1EEE Standards 323-1974 and 344-1975 and GE Specs 262A6590 Rev. ! and
284320 Rev. 2. The EPA's are for Safety Related Service.

Special Instructiors
s work 1s to be done for RepaYiea P/o«*:(ét"ﬁ’fﬂ ) and Engineering
Coordinatation bycfio(send A ).
3.2 GE-RSD fLompoc) will deliver the CPA and all required equipment for mounting
and monftoring to the Seismic Test Facility on approximately 8/10/81.
Testing is to start as soon as possible and be completed 5 days after
equipnent s available.

The £PA unit shall be mounted directly to the sefsmic shaker table.

GE-RSD (Lompoc) will setup and monitor 8
during and after the seismic testing as described in RSO Test Procedure
205863 Section 4.4, and will by responsible for removing the EPA and all
test equipment at the completion of the sefsmic test.

11 functional parameters before,

DISTRIBUTION

K.R, Miller M/C 275
D.D., Oliver ™/C 587
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3.5 The Sefsric Test Facility is to provide a 220 volt, 60 Hz, single phase, 10
pere electrical circult,

Schggu1o ‘ommitted completion dates e nsib! nent
est Treeze Dage Em' s g m-“'%ﬁﬂg-—

Function Test 8136 909
Sefsmic Test Bli6 503
Seismic Test Report 81y’ 524

Referen nents
~923-1074, Standard for Qualifying Class 1C Equipment for Nuclear Power
Generating Stations,

5.2 IEEE-344-1975, Recommended Practices for Seismic Qualification of Class 1€
Equipment for Wuclear Power Generating Stations,

5.3 22A57%41, Rev. 1, Group ) Design Specification Electrical Protection Assembly,

8.4 22A5940, Rev, 1, Group ) Test Specification Electrica) Protection Assembly
Qualification.

5.5 22A8320, Rav. 2, Seismic Quealification Procedure for Class 1E Electrical
Equipment.

Drawings I
. -NEBG Pyrchase Spacification 21A3120G001, Rev, 2
6.2 EPA Assembly VPF=3830-111-1 (GE-RSD 914E1756001)

/

7.0 Env1rogggn§£1 Roggirlnont
eisnic testing w e performed under ambient temperature, humidity, and

radiation conditions.

9.0 ?g\%-ooun Instructions /
_1qP' nsta on setsmic table using 5/8" 1INC bolts thro.gh all holes provided

at the bottom into lioles tapped into the seismic table, Torque to 70 ft. 1bs,

Bolts will be grade § or better. Lockwashers will be used and bolt threads

Tubricated s1ightly, If bolts do not 1ine up, use clamps as required,

Note: Check bo{t torque before SSE and before mounting fixture s rotated.
Retorgue to initial value.

Vibration Tests
10.1 Perform 2 low leve! resonance search per Paragraph 5.1.4 of 2244320, Rev, 2
Record resonance gain and frequency for accelerometers mounted on the EPA,

10.2 Perforr sefsmic vibration per Paragraphs 5,1.5 and 5.1.6 of 22A4320, Rev. 2.

10.3 Vibratfon input OBE/TRS and SSF/TRS data shall be recorded on magnetic tape.
The OBE/TRS and SSE/TRS shall exceed by 10% the amplitude of the 2% OBE/RRS
lnd‘SS‘SSE/RRS curves, Figure 3 and 4 of 22A4320, Rev, 2, but not to exceed
table Timits.

10.4 The sefsmic qualification procedure for Class 1L electrical equipment
22A4320, Rev, 2 13 epplicadble. except that IEEE standard W4-1575 is control-

. "59- . - . - . '
. MM“MA.‘\‘ "l e I s i b u.n...‘._.) -
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'i ‘ l‘cc A . photographs will be taken to Jisplay the following
infornation'
1M.0.1. A ful) {mage of the test input mounted to the vibration table which
will display the location of the table accelerometers in respect
to the test sample,
olo Close-up of the EPA mounting to the mounting fixture.
o1s Close-up cf the Mounting Fixture tc sefsmic table bolts ¢r clamps.
. Close-up of the accelerometers mounted to the [PA,

12.0 go ign R Fi\o (ORF)
D) Custodian Ed Leary (DRF-0500 {s not an NEBG DRF)
12.2 DRFADO 980 (s «NEBG) Custodian K, Utsumi M/C432 <Al
Note: 2;1 data pertaining to the sefsmic test shall be sent to
‘Leary =
to be 1nputtod in DRF-0500,

Test Plan and Procedure (TPEP)

es an and Procedure shall be written and approved before the sefsmic
test is performed.

Data Transmittal
Data transmitta) 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 performed per the TPAP
14,1.2 Submittal of Data Tapes
14.1.3 Reduced Data to Show:
14.1.3.1 Response Spectrum Test Results
14.1.3.2 Resunance Gains and Frequencies

Environmental Testin
Make ean‘bnnen%c‘ test chasberavailable for GE-RSD (Lompoc) to perform
TF No. 406087, Pora?raph 4.3.6
15.2 GE-RSD (Lompoc) will perform equipment monitoring of EPA's while undergoing
environmental testing,

ot on W ¥ A i B v sadha LTS TR U T WD SO T e e ».u.a.n.....‘.-&.\sd..‘J-




