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This procedure establishes methods for insulation resistance
testing Class IE and Non-Class IE electrical equipment and cable
identified as follows:

1.1.1 °  High potential testing of medium voltage systems
including cable and equipment specified by Project
Engineering.

1.1.2 Insulation resistance testing (meggering) of electrical
ceble and equipment and preparatory testing of medium
voltage systems prior to high potential testing.

NOTE: Megger testing of all 15KV, 5KV, and 600 velt pover
cables, bus duct, switchgear, load centers, motor
control centers, power distribution panels, and
rotating equipment prior to systems turnover shall be
performed by Startup.

»

DEFINITIONS

Abbreviations, terms, and definitions most conﬁonly used in this
procedure are contained in WPP/QCI Neo. 1.0,

RETERENCES

EESB0 Cable and Raceway Manual,

Associated Research Hi-Pot Testing Manual for DC Hi-Pot Tester,
Model No. 5311,

1EEE Standard 43-1974, IEEE Recommended Practice for Testing
Insulation Resistance of Rotating Machines.

1EEE Standard 621958, Recommended Cuide for Making Dielectric
Measurements in the Field,

WPP/QCI No. 5.0, "Nonconforming Materials, Parts and Components”.

Specification No. 13-EM-306, "Installation Specification for Cable
Splicing Termination and Supports”, (Sectionm 15).
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3.7 1EEE-§TD-336-1971, "Installation, inspection, and Testing
Requirements for Instrumentation and Electric Equipment During the
Cor struction of Nuclear Power Generating Station”.
3.8 KIP 004G “"Construction In-Service Tagging Procedure".
3.9 KIP 041-E, "Certification Testing of High Voltage Rubber Gloves and
Safety Blankets",
4.0 QUALITY CONTROL REQUIREMENTS
4.1 The Termination Engineer (TE) shall provide technical guidance and
surveillance for testing of all Quality Class "Q", "R", and "§"
cables and motors, The Area Field Engineer (AFE) shall provide
technical guidance and surveillance for testing of all Qualicy
Class "Q", "R", and "§" equipment as required.
NOTE: Where TE {8 i{dentified in this procedure (t shall be
taken to mean TE or AFE as applicable. . (
4 2 The TE shall witness the testing and record test results on the
cable/equipment test records. (Exhibit 256.0-1 and 256.0-2).
4.3 The QCE shall verify the test on Quality Class "Q" and associates
cables and equipment.
4.4 The TE shall notify the responsible QCE st least one (1) hour prier
to testing to ensure QC participation.
5.0  GENERAL
5.1 The following relation defines voltage level, voltage rating and

service level:

Voltage Level Rating Service Level
Low 600V “Bo v
Medium SKV 4, 16KV
Medium 15KV 138KV
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-
o ..

( (

TITLE -

PALO VERDE NUCLEAR GENERATING STATION

INSULATION RESISTNACE AND ~e
E1-POT TESTING

5.0 N
5.2

3.3

.4

5.8

5.6

5.

\

Bechtel safety procedures shall de folloved for all tests te
protect employvees and equipment frez hare,

Test equipment shall be in good operating condition, clean (free of
divt, dust, medsture, and all other contasinants) and de within
calibration limits.

The TL shall be familiar with the manufacturer's detailed
instructions, furnished with the particular test equipsent to be

ROTE:

These instructions contain directions for connecting
and operating the test equipment and also include
valuable information on making insulation tests on
various types of installation,

Electrical terninations are inspected in accordance vith WPP/QCI
Ne. 255.0. Record of that inspection status is maintained on the
EE5B0 cadble termination card.

Reguiresents for protective maintenance of motors are covered ia
WP/P Ne. 20.0.

Megger readings shall be recorded upon stabilization of resistance

value,

“hen oegger testing cadles, & separate "Compenent Megger Tes: Data
Record" shall be used for each cable schame nusber,

6.0 INSVLATION RESISTANCE TEST
General

6.1.2

LIRS A TR AR A )

- -

-

Deternine the type of magger test to be perforved as
per paragraph 6.2 and 6.),

Visually verify that the enclosure or frame is solidly

grounded to the station ground systes.
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6.1.) Select & megger vith the proper DC output veltage.
6.1.4 Make cirevit or cosponent to be tested safe by opening

supply breaker, 1ifting leads, ete., and clearance
CERRing as required by Refarence 1.8,

6.1.5 Di:eho}gt equipaent to be meggered to station ground
’ prior to perferming Insulation resistance test,
6.1.6 Repeat steps 6.1.) through 6.1.5 as required prier te

each megger test,

¢.2  Equipsent Meggering

6.2.) Megger equipment as followvs:

6.2.1.1 Equipment rated 600 and belov shall be
tested at 1000 velts,

6.2.1.2 Equipnment rated above 600 volts shall de {
tested at 2500 velt or JOO0 VDC depending
upen availidility of type af megger, '

6.2.2 Connect megger in accordance with megger sanufacturer's
instruction manval,

6.2.3 Record megger readings on Exhibit 256.0-2 per the
instructions contained in Appendix I1. 1If cables are
connected, record cable readings on Exhidie 256.0-2 per
the instructions contained in Appendix 11, Indicate in
the remarks section of the form that the cabdble i
terninated to equipment,
6.2.3.1 Upon completion of each test, ground

component or cireuit that vas meggered to
discharge any accusulated charge.

6.2.3.2 Repeat previous steps, as required, to
megger each phase,

6.2,3.) The veggering results for rotating equip~

went should be equal to or greater than
the megohn value computed by formulat
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Rz = (k1) X 100

Re = minizus acceptadle insulation, resistance
in segohss.,

kV & rated RMS kilovelts.

NOTE: Megger reading for motors shall be
recorded vhen test voltage has
beer applied for cne (1) minute in
accordance with reference 3.3,

6.2.3.4 For equipment other than potors, the mini-
suz value shall be in sccordance with
Table 1.

6.2.3.% 1f segohn reading (s less than the formula,
controlled heat shall be applied for dry-
out operation before remeggering.

y NOTE: Refer to equipzent manufacturer's technical information
for temperature correction factor(s) and drying-eut
procedures.

6.2.3.6 In the event of failure, remove all visible
surface dust and moisture from the equipment
being tested (cedle jackets excluded). Wipe
vith lint-free cloth or blew off with dry
air. Do not degrade insulation by direct
air impingement,

6.2.3.7 Retest the component., In the event a com=
ponent cannot be made to pass resistance
test, & NCR shall be prepared in accordance
vith WPP/QCl No. 5.0,

6.2.2.8 Each vinding of rotating equipment shall
be checked for continuity prior to megger
test,

6.3 Cable Meggering

6.3.1 All cables shall be checked for continuity prior te
meggering and recorded on the "Component Megger Test
Dats Record",
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6.3.2 All pover cable/.nnductors shall de meggered phase~

6.4

6.5

L TR LI RL Tid )

to-ground, and r*sse to vhase. Pover circuits of
“ncividual cablze per vhase shall de meggered only
phase to grouné. 1f pover cables are neggered when
connected to ecuipment, 2] associated control
mirevitry mus be isolatid to prevent demage by
pessible voltage trans:ants,

6.3.3 It is mot regoprwnded, in gersral, to unnecessarily
isolary 7 cavle froz ar installation by breaking
Splices or remoy [ f trped terminals for the purpese
of _esting v a8 'rhere is sulficient doud: adout
the servicesbilit: of the cab’s,

6.3.4 Festore tersinations, cable suppost, ete., to as found
cencition if disturbed for megges thecking.

£e9:8 For pevet crhlds’gonducters nowu connected to equipnment
leads, the fe!lowing Cegguring requirements apply:

6...5.1 Power cirsyits cadbles/conductors rated 600
volts shall be deg ered st 1000 volts.

$.3.5.2 Power circuit cables/cinductors rated oever
600 volts shall he mepgered 2500 or 3000
volts,

$.3.5.3 Powe; cables of 125 V& shall be meggered
at 1000 vpe,

A value of 120 megohm {s considered acceptahle for all cables. Any
cable reading belov this va'ue will be corparad tu manufacturer's
specification. 17 value ir less thar can facxurer's recomvendation,
the cable shall bs rejected,

NOTE: If cables are connected to equijzzent, ninisun megger
eriteria as per paragraph 6.2.3.3 vaall apply.

A polarization ‘ndex test shall be performed on 4. 16KV and 13.8KV
rotating equipuent to appraise fnsulation dryness and fitness for
an over-voltage test, Read the resistance at | minute and 10
minutes. The rativ of 10 minute reacing to | minute reading is the
pelarization index, “'e polarization index must be at least > 1.5
for Class A tnsulation and > 2.0 fer Clavs B, T, a4 H insulation,
to proceed with DC over-voltage test, :
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7.0  DC KIGY POTENTIAL TEST Ty Ll

7.1 Due te the casger invelved with hi-potentizl testing the folloving
scéciticnal safety procesures shall Se folloved:

7edsl An Insvlation resistance test shall be performed prior
to hi-pot testing any insulation. Do net conduct a DC
hi-pot test if the insulation resistance is below R
sin. as descrided in Section 6.0.

7.1.2 The TE shall visually verify that barrier tape (vellow
with black stripes) and danger signs are installed ot &
safe distance around the test area, (e.g., at each end
of cables and at equipment under test).

7 % 7% A Safety Observer shall be s:ationed at cadle end
opposite from the tes: set.
»OTE: The Safety Observer and Test Cquipzent COperstor shall '
be in constant communication. :
i 7.1.4 The TE shall visually verify rubber gloves and a hot i
i stick are present. The rubber gloves shall be within ;

certification limits and an air test shall be performed
in accordance vith Reference 3.9,

7:1.8 The high veltage leads shall be sraced a miniouz of
four inches (4") plus cne inch (1") from grounded
surfaces for each 10KV increzent of test voltage.

Where this distance cannot be achieved the leads shall .
be insulated with polyethylene or other insulating
paterial.,

7.1.6 To prevent any breeze from affecting the hi-potting :
process/results, whenever necessary a wind barricade "
shall be erected arcund the work ares2 and/er
polyethylene bags tied over the end :7 the cable.

7.1.7 Corena currents can not be prevented from reaching ' |
ground or microammeter by grounding the bypass switeh,
The correct method of stopping the corona current is
the usage of a corona guard/corona shield.

7.1.8 The motor phase leads shall be shorted to each other |
prior to hi-potting. ]
Tsdc? On rotating equipment which have RTD's, the RTD leads '

shall be disconnected, shorted and grounded,

PrSVARY (V04CT) VO/YY
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12 Test Procedures

7.2.1

7.2.2

7.2.3

7.2.4

1.2.3

7.2.6

7.2.7

7.2.8

Pr-:19? (1082 ) 10178

The DC high potertiel tests shall de conducted in
accordance vith the instructions ir Spes. 13-IM-306.

iliar with the operetion of the

The TE shall bde fan
éné procedures of DC hi-pot testing,

ki-pot test set

The TZ shall visuzlly verify that the test set and
grouncing are properly connected prior to start of
test, .

The TE shall cocplete the testing and record the
results on the appropriete data sheets.

If éu:ing the test, the leakage current continues to
rease without any increzse in zpplied voltage, it
cay be an indicsticn of feiling insulation. 1In all
such cases the test shovld be tercinated. The TE shall
ceterzine if the cooponent shall te tested to
éestruction,
1f during the test, 2 test set circuit brezker trips
due to sudden increase in current, it is an indization
¢{ probable failure in the cadle. A failure cen be
verified by the inadility to sustain the test vol:zage.

Upon cozpletion ef the over-voltzge test on cables, the
applied veltage shall be reduced to zero and the DC set
turned cif, On lc'g e'st 1s of czble, the time
required to bleed off this charge may be from two (2)
to five (5) minutes. After the voltage has decayed to

less than JO0KV DC on the test set indicating veltzeter, .

2pply the DC set ground hook stick to the DC test set
high voltage output bushing or cazble, Thern ground the
cable conductor with #16 or larger copper wire and
leazve the cable grounced feor at least four (4) tizes
the elasped time of the applied test voltage. For
exazple, if the total elasped time frem the initially
applied voltage is fif:icen ('5) minutes the cable
shoulid be grounded for at least one (1) hour.

The rate of rise for the DC hi-pot test voltage shall
be gradual and shzll be applied he»veen the conductor
or conductors and the metallic sheath or shield. The
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7.2.8 initially appliec¢ DC veltage shzll not be grester then

(con't) 20KV, The rate of increase from the applied veltage to
the specifiel test veltage shall be epprexisately
uniform &nd shall not e over one- hundred percent
(100%) in te=x (10) seconds ner less than one-hundred
percent (100%) in sixty (60) seconds, per step of
voltage.

7.2.9% The voltage should be raised at a slow enough rate te
avoid having the zicrozmmeter pointer go off scale.

ACCEZPTANCE CRITERIA

8.1

1f the leakage current does no: becone excessive (e.g. deceys to a
lower stabilized valuve), the cable is accepted. TFailure is
indicated by & gradual or ebrupt increazse in curren:t sufficient to
trip the breaker of the test equipment or by an increszse in current
without increase in zpplied voltage.

w0

o]

$.2

9.3

At the coompletion of 2 test, the TE shell record the tes: resul:ls
and shall sign and date in the space provided.

The QCE for Quality Class "Q" shall witness the test and review the
test datz and uvpon verification znd acceptance of data shall stamp
and date the record in the space provided.

The TE or QCE 2s applicable shall prepare a NCR for the equipment
or cable that failed the test. (Ref. WPP/QCI No. 5.0).

TEST DOCUMENTS

10.1
10.2
10.3

The test results shall be recorded on the appropriate documents.
Forms are to be completed by the appropriate engineer.
Forms for test values (Exhibits 256.0-1 through 256.0-2) may be

used to record values. Where the results are docuzented on IR's or
CIP's, these forms are not required.

-
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11.0 DOCIMENTATION \ Ld
'1.1 The TE shall trensmic Quality Class "R" 222 "S" test records,
(Exhibit 25€.0-] and 256.0-2) to the LDFE. The LDFE shall file the
test recerd in the Elecirical Department files.
11.2 The responsible LDOCE shall fervard the completed Qualizy Class "Q"
enc associsted class test records (Exhibit 236.0-] aad 256.0-2) te
DCC for file.
12,0 ATTACEMENTS
12.1 [Exhibit 256.0-1 (Rev. 1) "Zlestrical Righ Fotential Test Record”.
12.2 Exhibit 256.0-2 (Rev. 2) "Cozponent Megger Test Data Record".
12.3 Exhibic 256.0-3 (Rev. 0) Teble I, "Insulation Resistance Acceptance
Criteria",
12.4 Appendix I Instructions for the preparation of the “"Electrical High
Potential Test Recerd”.
12.5 kAppendix II Instructions for the preparation of the "Compenent
Megger Test Data Record",
13.0 INCORPORATED PCN'S

13:1
Electrical/FE.

Revision 5 to WPP/QCI is a major revision requested by

13.2 Revision 3 t» Appendix 11 is revised per Electrical/FE request.

s l1taeYT 1078
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e < VOLTASE TATING  DI-MESSI VOLTASE |, 2EEISTANCE Rede a3 40°¢ :
TR S : :
SuiieRseat &3 kv 2.5/ W 1608 Megs E
Svitshzear 5 v 2.5/3 v : « 1800 VMeps 4'
S -

el Ceniter 600 Vv S i 100 MNegs s
Sus Swst 18 kv 4:5/2 . 1600 Megs :
Tus Must 5 kv 2.5/2 v . 1600 Megs }
Bus Tust 60 v ] kv 100 Megs -
: , 1

uit 600 v 100 Megs 3
'y

L]

i)

§

k]

: - I

TR : A%
[ %} 4 VOLTASE RATING DT=MILSIR VOLTASE FESISTINCT Ruis az 40%¢ ;.:
- — L .
13.8 v R B 2.5/3 %v 100 Megehss i
; it

a. b v . s kv 2:5/3 % 100 Megohn=s '“
-0 v 600 kv I kv 1C0 Magohas “'.
: !
- A3

NTE: o, ;
Mezrering of al) peliu= pover cables asd buses shall be perfer=ed priecs ,5.
S0 FFfles turmeover. A meaner test of the Issulatioz resisiasce beiveen each !
Fruse and pround, and betveen phases shall be made. The cisizu= fosulation. 3
Tesioianre shall be as indicaied L tadle ! or per the zanufazsurer' i3
Tetuirezents., I the resictance readings arve below accepiadle limits the u
Tesclis shall be dosusezied in aceorlance vith WPP/QSI S.0. .
;
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A. - PURPOSE : 4

\
1, To provide instructions for the preparation of the "Electrical High
Potential Test Record", (BExhibit 256.0-1).
B. GE2ERAL
1. Enter N/R for entries that are not applicable,

Ce TE ENTRY INSTRUCTIONS
) 1 Entrv Ne. Information Reguired

' Enter sheet nurber and number of sheets,

2. Enter unit number.

3, Enter scheme number,

{’ 4. : Enter asplicable cable code.

S Enter drawing nurber and revision nu:rbe:.'

6. Enter name of equipment and serial murber if
applicable.

1s Enter quality class.

8. Enter the megger pre-test data, Test equipment
number (megger ID number), calibraticon Gue date and
test voltage. The TE shall sign/initizl and date
acceptance of resistance, per Section 6.0 of this
procedure.

9. Enter test set ID nurber and calibration due date.

Enter maximum test voltage to be usad. Enter
weather condition (e.g. dry, stormy, damp, humid,
etc.). Enter values of test voltage steps to be
used ané the current values for each phase.

PE-t 9y (10437 10/78
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C. TE ENTRY INSTRICTIONS (con't)
5 Entry No. ~ | Information Recuired

10. Enter test nurber ID nurber and calibration due
date. Enter the test voltage. Enter weather
condition (e.g, dry, wet, damp, humid, etc.). Enter
the current phase at time increments as listed en
the form. ;

NCTE: When equiment used for current versus voltage and
current versus time tests is the same, equipment
entries used for Entry No. 9 are sufficient and the
boxes for Item No. 10 may be left blank.

il. Enter failures as applicable including NCR
number (s) .

12. Enter remarks as appropriate.

NOTE: The polarization index shall be entered in the

remarks secticn when asplicable.

13, TE shall initial/sign and date acceptance of test.
In the event the equiprent fdils the hi-pot test,
initiate a NCR per WP2/QCI No. 5.0.

14. QCE shall stam and date acceptance of test. If the
egquipment fails the hi-pot tests; initiate a NCR per
wPP/xI mo 5000 .

NOTE: For Quality Class "Q" recuirements, the QCE shall
place a "hold stamp" pending correction of failure.

D. DOCUMENTATION

1. The Electrical IDQCE shall forward the camleted Quality Class "Q" and
assocaited class test records to DCC for file.

r The TE shall forward the test reccrdés for Quality Class "R" and "S" to
the IDFE for file in the Electrical Departwent.

PF-1197 (10407 1078
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' Revision 3 to Appendix I incorporated PON No. 4.
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1. To provide inmstructions for the preparstion of the "Component
Megger Deta Test Recerd", (Exhibit 256.0-2),

GENIRAL

). Enter R/A for entries that are not zpplicable.

2. When megger testing of cables, 2 separate "Component Megger Test
Data Record" shall be used for each cable sche:e number,

L —

ZE ENTRY INSTRUCTIONS

. —— L — ——————— ——— L —— —— o —

S Entry No. Information Recuired

i Enter sheet nuzber.

2, Enter name of equipment,

3. Enter equipment tag nuzber or cable scheme
nunber.

4. Enter unit number.

L Enter the from/to location of the scheme nucbher if
applicable. ’

6. Enter test voltage.

Enter continuicty per phase.

8. Enter the megger resistance value for each phase to
ground and each phase to phase and polarity index when
applicable.

8. The TE shall initial a2nd date acceptance of insvla:ion
resistance test or initiate a NCR if the cable(s)
fails per WPP/QCI No. 5.0.

10. QCE shall stamp and date verifying insulatien

resistance is acceptable or initiate & NCR if the
cable(s) fails per WPP/QCI No. S5.0.

PP.t1gT (104CT) Y028
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PALC VERDE NUCLEAR CENCRATING STATION S a e B
P TITLE -
25T INSULATION RESISTANCE AN wo. Appendix,..
HI-POT TESTING
APPENDIX 11 ek =
€. TE ENTRY INSTRUCTIONS (con't) ‘

1. Entrv XNo.

NOTE:

11.

12.
13.
14,
15.
16,
17,

D. DOCUMENTATION

Informztion Reouired

For Quelity Class "Q" and associzted cables, the QCE
shell place 2 "hold stanp" pending correction of
Iallure,

Enter zpplicable megger number and calibration
due date.

incicate if disconnected to perform test.
Indicate reconnected efter test.

Enter torque wrench number.

Enter torque wrench calibration due date.
Enter torque value.

Remarks. Enter if cable is terminated to

equipnent.

1, The Electrical LDQCE shall forward the completed Quality Class "Q"
and associated clzss test data to DCC for file.

2. The TE shall forward the test data for Quality Class "R" and "S" te
the LDFE for file in the Electrical Department.
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L ¥I-P0T TISTING 28¢.0 :
APEENDIX 2
APEENDIY 3 race o=
l 1 2
4
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2 PR DASY . » f
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1. Te provide inmstsustiens for the preparztion of the "Component
Megger Data Test Recerd", (Exhidi: 25£.0-2).

w
©y
"
P
'
[
rd

1. Enter N/A for entries that are ne: epplicable.

2. When megzer testing of cadles, a separate “"Component Megger Test
Dats Record" shell be used for each cable scheme rusber.

C. - I ENTRY INSTRUCTIONS
| E8 Entry Ne. Information Recuired :
ks Enter shee: nucber. .
y g8 Enter naze of equipzen:. it
(; : Enter equipment tag nuzder or ceble schese :-
nusber. ] '
&, Enter unit nuzber.
9. Enter the from/te location of the scheze nuzber if -
applicable. = ' =
'y
6. Enter test voltage. &
b
. Enter continuity per phase. ::
ot . 8. Enter the megger resistznce value for each phase to '?
ground and each phase to phase and polarity index when J
applicable., :
9. The TE shall initial and date acceptance of insulation :i
resistance test or initizse a NCR if the cable(s) .
fails per WPP/QCI No. 5.0. : ‘*
10. QCE shall stamp and date verifying insulation :;
resistance Is acceptable or initiate a NCR if the 1}
cable(s) fails per WPP/QCI No. 5.0. . 5
H
i
( ;
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Ri=205 TESTING 28&.0 k.
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“ wile s ae

O e e S e L § 3 fgen't) i -
1. Ert=v Xy, Informazion Recuired

Fer Quality Class "C" 2né associaced csztles, the QC:
shell place & "held stamz" pending correction of
failuvre.

Enter applicable megger nunber end calibration
due dzte..

Indicate 1f disconnected to perform test.

13. Incdicate reconneccteld after test.

14, Enter torque wrench number.

18, Enter torque wrench celibration due date. =
16. Enter torque value. -k
ol ¢
: & Rezmarks. Enter {f cadle is terzirated to (;“‘E
equipnment. :
i

D. DOCUMENTATION

b
.

The Zlectrical LDQCE shall forwaré the cozpleted Qualicy £':-, Q"
anc associzted class test data to DCL for file.

2. The TE shall forward the test data for Quality Class "R" and "S" to
the LDFE for file in the Electrical Departzent.
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PALl VERDE NUCLEAR GENERATING STATION

were K ec: [R
TITLE - D: -
INSTULATION RESISTANCE A0 we. , b i
EX=-20T TESTING 25€.0 :

AFPRDIX I

rAGE 1 or
A.  FURPOSE \ ! ¢
r TO provide instructions for the Fresaration of the "Clectrisal High
Fotential Test Record", (Bduibit 256.0-1).
B. GEERAL
i. Enter N/A for entries that are not applicable,
e TE ENTRY INSTRUCTIONS

1. Entev No. Information Recuired

& Enter sheet number and rirber of sheets,

A Enter unit number.

3. Enter scheme mumber.

4. | Enter zpplicable cable code.

- N Enter drawing number and revision momber,

6. Enter name of equipment and serial merber i
asplicable,

7. Enter quality class.

8. Enter the megger pre-test data. Test euizment

nuroer (megger ID nurber), calibration Gue date and
test voltage. The T shall sign/initial and date
acceptance of resistance, per Sectiecn 6.0 of this
procedure,

9. ter tast set ID mumber and calibration due date.
Enter maximm test voltage to be used. =ater
weather condition (e.g. érv, stommy, damp, humid,
etc.). Enter values of test voltage steps to be
used and the current values for each phase.

PE-118T (10407) 1017
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-0 VERDE NUCLEZR GENERATING STATION

INSTLATION RESISTANCE A

D. DOCOZENTATION

b
-

The TE shall
the IDFE for

[

. PT-119Y 1104CT) 1078

s HI-POT TESTING " amg.g Mew o
~ AFPROIX I e
oy 2 or 3
A 1= T3 DISTRCTIONS (con'+) ” '('
.« \
1 o - :
3o ey No. Information Recuired
10, Enter test number ID number and calibration due
cate. Enter the tast voltage., Enter weasher
condition (e.g. éry, wet, Carp, humid, ets.). Enter
the current phase at time increments as listed on
the form.
NOTE: When equirment used for currens versus voltage and
CaITent versus time tests is the same, ezuizment
entries used for Entrv No. § are sufficient and the
boxes for Item No. 10 may be left blank,
4 N Inter failures 2s applicable including NCR
mrroer (s) .,
12, Enter remarks 2s apprepriate.
- NOTE: The polarization index shal) be entered in the
( remarks secticn when agplicable.
13. IZ shall initial/sign and Gase acceptance of test.
In the event the equizment fails the hi-pot test,
initiate a NCR per WPP/QCI No. 5.0.
14. QCE shall stamo and date accsptance of test, If the

eqwioment fails the hi-pot tests, initiate a NR per
WPP/QCI No. 5.0.

For Quality Class "Q" recuirements, the CE shall
place a "holé stam” pending correction of failure.

The Electrical IDOCE shall fcrward the ccmpleted Quality Class "Q" and
assocaited class test recorss

to DCC for file.

forvard the test records for Qua ity Class "R" and "S" to
file in the Electrical Degartment. 5
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. TITLE -
A Nt IN Tli"o\ REISISTANCE AND ~Ne. 2358.,0 mev 3
Stk E1-POT TESTING
A5l g rale ] ” . 10
1ssuEd ©/7E/7¢C
WCRBK PLAN PROCIDURE CUAL!ITY CONTRCOL INSTRUCTION REVISRO 'L /2782
oAl rSCE ‘\ e FL
a5 T IR -
\"'{7;/‘;/,“4’_1_1 ",'J’ P iH i’/":Ln.——/ - A f
2 | [
1.0 - PLRPOSE
548 This preocedure establishes methods for insulation resistance

testing Class If ané Nen-Class IE electrical equipment and cable

identifiec as follows: J

2 G Eigh potentizl testing of mediuz voltage systems
incluéing cable and equipment specifiec by Froject
Engineering.

1.1.2 Insulation resistance testing (meggering) of electrical
cable snd equipment ané preparatory testing of medium
voltage systems prior te high potential testing.

NOTEZ: Megger testing of all 15KV, 5KV, and 600 veolt power
cables, bus duct, switchgear, lozd centers, motor
control centers, power céistribution penels, and
rotating equipment prior te systexs turnover shall be
periormed by Startup. .

2.0 DEFINITIONS
R | Abbreviations, terms, and definitions most commonly used in this
" procedure are contained in WPP/QCI Neo. 1.0.
3.0 REFERENCES
3.1 . EE580 Czble and Raceway Manual.
3.2 issociated Research Hi-Pot Testing Manual for DC Hi-Pot Tester

tjodel No. 5321.

3.3 1EEE S:tandard 43-1974. 1EEE Reccmmended Practice for Testing

Insulation Resistance of Rotating Machines.

3.4 - IEEE Standard 62-1958. Reccwmended Guide for Making Dielectric

Measurezents in the Field.

345 WPP/QCI No. 5.0, "Kencenfor=ing Materials, Parts and Components”.
3.6 Specification No. 13-EM-306, "Installaticn Specification for Cable
Splicing Terminazion and Supports", (Sectionm 15).

-
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‘PALC VERDE NUCLEAR GENERATING STATION

i INSULATION RESISTNACE AND oy
. | ol 2, | 256.0

"Ev W
Fi=iVd daciaidy il 3

9

(

raAGE or

-~
.-
-y

71, "Instzllatior, inspection, and Testing

r Instrumentation anc Electric Equipment During the
Nuzlear Power Generating Station”.

3.8 KIP 004~ "Ceonms:ructien In-Service Tagging Procedure”

3.¢ RIP 041-E, "Certification Testing of H-gﬁ Voltage Rubber Gloves anéd

Szfety Blankets"

.0 TALITY CONTROL REOUIREMENTS

4.1 The Termination Engineer (TE) shasll provide technical guidance and
surveillance for testing of 211 Quality Class "Q", "R", and "S"
cables and motors. The Areas Field Engineer (AFE) shall provide
technical guidance and surveillance for testing of all Quality .
Class "Q", "R", ané "S" ecuipment as required.

NOTE: Wnere TE is identified in this p'ocedu'e it shall be
taken to mean TE or AFE as applicable. g2

4.2 The TE shzall witness the tesfing and record test results on the
cable/eguipment test records. (Exhibit 256.0-1 and 256.0-2).

4.3 The QCE shall verify the test on Quality Class "Q" and associated -
" cables &nd equipment.

4.4 The TE shall notify the responsible QCE at least one (1) hour prior
to testing to ensure QC participation.

5.1 The following relation defines voltage level, voltage rating and
service level:

Voltage Level . Rating Service lLevel
Low 600V ; 480 V
Mediu= SKV 4.16KV
Mediunm 15KV 13.8KV .

AP LrIE S LS VETYS
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. : PALC VERCE NUCLEAR GENEZRATING STATION g
- w-;va O.l-.'_.
e TITLE -
et | INSULATION RESIETNAST Ano Y 2=
( Q/ ‘ EZ-POT TISTING i.7 s s
rAGE or
' ] .-
:
- ' ,
£.0  SINERA {eez':) \ r
Fid Sechiel safery prozedures shall Se folloved for all tests to
protect explovees and eguirment froz hars,
£.3  Tes: equipment shall be in §o2¢C cperating conditien, clean (free of
€irs, dust, ooisture, #ad all otter centezininte) and be withis
calidration limics.
5.4 The TZ shall be familiar wich the manufacturer's detailed
snstructicons, furniched with the perticular test eguipmen: te De
used.
NOTE: These instructions comtain Cirecziens for connecting
and operating the test ecuipment and also include
veluable inforzaczion on =zking insulztion tests on

5.3

rese

vérious types of irstalliztion.

Electrical terminztions zre inspected In accoréence with WPP/QC:
Fo. 255.0.

Record of tha: inspeztion status is mgintzined on the

EZ5E0 cable termination card.

5.6
WT/P XNo.

L
value,

5.8

Megger readings shzll be recorded upon stabdilizztion of

_ When megger testing
Record" shall be used for

Requirements for protective maintenznce of moters are covered in
28.0.

resistance

cables, a separate
each cadle scheme nusher.

€.0 INSULATION RESISTANCE TEST

6.1 General

6.1.)

6.1.2

SFaLET (10AEY] 18IV

Determine the type of megger tes: to be performed as
per paragragh 6.2 and 6.3.

Visually verify tnat the enclosure or fraze is solidly
grounded to the station ground svstem,

"Cozponent_Megger Tes: Data

S

R

L —— - — — g . —— ———— . "y
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PALC VERDE WUSLEAR GENERATING STATION '

TYEIr sy TTITIENAAT saee
SomwMiate A S et s MBive Fu'le

EleP0” =237 X0

v s seme s

‘e.tage.

s&fc by epening
and clezrance

ent o de meggered 2 station ground
ing Insulaticn resistance test.

teps 6.1.1 through £.1.5 as required prier te¢
each zc;:e' test.

Megger equipzent as feollows:

6.2.1.1 Equipment rated €00 and below shall be
tested &t 100C volts.

6.2.1.2 Ecuipment rated above 600 volts shall be
tested at 2500 vol: eor 3000 '\DC depending
upon availidtility of type of megger.

Connect megger 1n accoréance with megger manuf
instruction manual.

-

6.2.3 Record nmegger readings on Exhidit 256.0-2 per the
instructions contained in Appeﬁdix IT. 1If cadles are
connected, reccrd catle readings on Exhidit 256€.0-2 per
the instructions COﬂtl‘ntd in Appendix II. Indicate in
the rercarks section of the ferm that the cable is
terminated to equipdent,

D e -

6.2:3.1 Upen completion of each test, ground
cozponent or circuit that was meggered to '
ischarge any accumulated charge.

6.2.3.2 Repeat previous steps, 2s required, to {
megzer each phase.

6.2.3.3 The ee;geriwg results for rotating equip-
ment should be equal to or greater than
the megohz value cozputed by forzula:

P11 (10407) 10778 ——— -
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O N . o TR S —— —— . — ——. % e — ——— 1§ — . - - - —— -— .- W ———————— — . ——————.

'




(

PALC VEROT \NUSLEAR GENERATING STATICA

. L0 Ve YSLLAR GENE s wer ec: 3

"--,q TITLE =

b‘%. .\.c--. e DA R R L

- elwmrwfieiavsd Gl et it Ae ~e. ey

+* BI-207 TEITNS i1 B :

I raGE or
! £ A

€.0 INTLLATION PRETETAnse wpee

NOTE:

6.3

ANCT TEST (zan':) \
Re-= (kV+l) X 100

Rz » minizuz accepiadle
in negohzs.

insvlation, rvesistance

kV = razed PMS kilevolts.

" NOTE: Megger readéing for motors shall be
recorcded when test voltage has
beer 2pplied for one (1) minute in

sccordance vith reference 3.3, 4
6.2.3.4 For equipzent other than cetors, the cinie
muz value shall de in azcordance with
Table 1I.
6.2.3.% 1f zegohz reading is less than the formula,

controlled heat shall be applied for dry-
out operation belore redeggering.

Refer to equipment minufacturer's technizal inforzation
for temperature correction factor(s) and drying-out
procedures. ]

6.2.3.6 In the event of failure, remove all visible
surface dust and moisture from the equipment
being tested (cable jackets excluded). Wipe .
with lint-free cloth or blow off with éry
air. Do not degrade insulation by direct

2ir iopingezent,

6.2.3.7 Retest the component. In the event a com-
ponent cannot be made tc pass resistance
test, a NCR shall be prepared in accordance
with WPP/QCI Ne. 5.0.

6.2.3.8 Each winding of rotating equipnent shall
be checked for continuity prior te ceggar
test,

Cable Megzecering

6.3.1

PF-t18Y (13487 1078

All cables shall be checked for continuity prior to
veggering and recorded on the "Component Megger Test
Data Recor-".
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-y

€.0 JINESTATION RESZETINAT SPET (som':) i -

6.3.2

» e

'

ground, and phase te phare. Pover siscuiss of

pover cadle/cenductors shall bde meggered phase~

Lo I EUNET -

L < B 5 B

wicusl catles per thase shall Se zegseceé eornly
€ t¢ ground. IZ power cebles are meggered when
nectec to equipzent, 21l szesociated conirel

TTY zust be Isclated to prevent dazage by
le voltage transiente. -

om0
m o 3 m;ma

L

oo

o n
9 o
w

6.3.3 It is not recosmended, in general, o unnecessarily
isclate 2 catle fro= an installation by breaking
splices or removing tzzed tersimals for the suTEoSe
of testing unless there is sufficient doudt adou:
the serviceability of the cadle.

€.3.4 Restcre terzinstions, cable support, ete., to as found
condition if disturbed for megger checkirg.

6.3.5 Fer pover cables/cenductors not connected to equipnent :
lcads, the following seggering requiredents apply:

6.3.5.1 Power circuits cebles/conductors rated 600 :
volts 'shall be nmeggered st 1000 volss.

$.3.5.2 Power circuit cables/conductors rated over
600 volts shall be meggered 2500 or 3000
volts.

6.3.5.3 Power cables of 125 VDC shall be meggered i
at 1000 vDC.

6,6 A value of 100 megohe is considered acceptable for all cables. Any 4
cable reading below this value will be compared to manufacturer's

specification. 1If value i{s less than manufacturer's reco=mendation,
the cable shall be rejected.

NOTE: If cables are connected to equipment, minimum Degger
criteria as per paragraph 6.2.3.3 shall apply.

C e -

6.5 A polarization index test shall be performed on &4,16KV and 13,8KV
rotating equipment to appraise insulation dryness and fitness for
an over-voltage test. Read the resistance at | minute and 10
minutes. The ratio of 10 mirute reading to | minute reading is the ’
polarization index. The polarizatisn index must be at least 2. 1.3
for Class A insulation and 2 2.0 for Class B, F, and H insulation,
to proceed with DC over-voltage test.

— -
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Pk : the danger invelved with hi-potentisl testing the fellowing
- n&l safety procedures shall b

e felloved:

An insulstion resiszance test shall be pecicrmel price
te hi-pet testing any imsulation. D2 pe: conduct & DO

hi-pot test if the insulszion resistance is delov R
in. as cdescrided in Sec:zien 6.0.

The TE shall visuslly verify that barrier tepe (vellow

with black stripes) and cdanger signs are installed at a
safe distance around the tes: zrea, (e.g., &t each end

of cables and at eguipzen: under test).

A Safety Observer shall be stationed 2t cable end
oppesite from the tes: set.

The Safety Observer and Test Eguipzent Cperator shall
be ir comstant cemmunication.

The TE shall visvally verify rubber gloves and a hot
stick are present. The rubber gloves shall bve within
certification limits and an air test shall be performed
in accordance with Reference 3.9,

The high veltage leads shzll be spaced 2 minimum of
four inches (4") plus one inch (1") fro= grounced
surfaces for each 10KV increment of test voltage.
Where this distance cennot be achieved the leads shall
be insulated with pelyethylene or other insulating
materiel,

“ iy .

-~ 7.1.6 To prevent any breeze from affecting the hi-potting
process/results, whenever necessary a wind barricade
shall be erected around the work arez and/or
polyethylene bags tied over the end of the cabdle.

ground or microazmeter by grounding the bypass switch.
The correct method of stopping the coroma current is . ;
*he usage of a corona guard/corons shield. '

3
1]
i
7.1.7 Corona currents can not be prevented from reaching 5!
i

7.1.8 The motor phese leads shall be shorted to each other . |t
prior to hi-potting. ’

7.1.9 On rotating equipment which have RTD's, the RTD leads
| ( shall be 'isconnected, shorted and grounded. :

——
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7‘2.5

7.2.7

7.2.8

LA ELRE R TR AT Vo f |

o 3%l da fazi
1i-pot tegt set ané

LR

DC hi-po: testirng.

that the tes: se: and
Froperly connected prior to star: of

Tae TE shall visuslly veri?y
g oxnding sre
test,

The TE shall complete the testing end recoré the
resvlts on the gppropriate cata sheets.

Zf durling the tert, the leszkage current continues %o
increase without any incresse in applied veltege, it
a2y be an indice ion of failing insulation. In all
such cases the test should be tercinated. The TE shall
deternine {f the component shall be tested to
destruction, .

-

1f during the test, a test
due to sucden increase in cuvrent, it is an indicatien
cf probable failure n the cable. A failur: can be

veriZied by the inability to suszain the test voltage.

set circult bresker trips

Upen ceompletion of the over-voltzge test on csbles, the
applied voltage shalil be reduced :u zero and the DC set
turred off. On long lengths of cable, the tin

required to bleed ofi this charge may be frez two (2)
to {ive (5) minutes. fter the veoltage has decaved to
less than 10KV DC on the test set indicating voltmeter,
apply the DC set i, -ound hook stick to the DC test set
high veltage outpu: bushing or cable. Then ground the
cadle conductor with £16 or larger copper wire and
leave the cadle grounded for at least four (4) tizes
the elasped time of the applied test voltage., For
exanmple, if the total elasped time from the infcially
applied voltage is fifteen (13) minutes the cable
should be grounded for at least one (1) hour.

The rate of rise for the DC hi-pot test voitage shall
be gradual and shall be applied between the conductor
or conductors and the cezallic sheath or shield. The

W e mgm vy s es e

L —
.
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PAGE or
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7.0 DC BIGE PITINTIAL TEET feon't) \
328 initially applied DC veltage shall ne: be greater than
(cen's) 20RV. The rete of increase froz the applied veltage =2
the specilield test velzage shall e apprexinately
uniferz and shall not Se cover cne- hundres pevcent
(100%) in zen (1C) seconds ner less than cne-hundred
percent (100%) in sixcty (60) sezonds, per step of
voltage.
7:2.9 The veltage should be raised 2t 2 slow encugh rate to

aveid having the cmicrozm—eter peinter go cff scale.

§.0 ACCEPTANCE CRITESR:IA

E.1 If the leakage current does not become exzessive (e.g. decays to 2
lower stabilized value), the cable is accepted. Failure is
indicated by 2 gradual or abrupt increzse in current sufficient %o :
trip the brezker of the test equipzent or by an Iincresse in current ¢
without increase in applied voltage.

<: 9.0 INSPECTION RIOUIREMENTS

&

9.1 At the completion of a test, the TZ shall record the test resulcs
and shall sign and date in the space provided.

9.2 The QCE for Quality Class "Q" shall witness the test and revievw the
. test data and upon verification and zcceptance of.data shall stamp
and date the record in the space provided.
9.3 The TE or QCE as applicable shall prepare a NCR for the equipment
or cable that failed the test. (Ref. WPP/QCI No. 5.0).

10.0 TEIST DOCINMENTS

10.1 The test results shall be recorded on the appropciate documents,

-
.

10.2 Forms are to be completed by the appropriate engineer,

10.3 Forms for test values (Exhibits 256.0-1 through 256.0-2) may be
used to record values. Where the results are documented on IR's or
CIP's, these forms are not required.

PEE T T e T

? \
——
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PALC VERCTNLSLEAR SENERATING STATION ""@ oL :
TITLE -
evBimhsavs RESISTHUASET AND NO. REV
Eo=-POC TESTING il -
PAGE cr
i L
11.0 DOCMENTATION v "
3.2 TH TE shall tognsmis Quality Class "R" ané “S" zes: reczerds,
(Exhibis 236.0-] and 23€.0-2) to the LDFT., The LOFT shall fiin the
test resorc in the Zlectrizal Depariment files.
11.2 The responsitle LDOCE shall forvard the cc::¢¢.e‘ Qualizy Class "Q"
eni associzted clzess test records ('t\ibi £.0-]1 ané 25¢€.0-2) 20
DCC

for file. » .

13.0 ASTASEMENTS
Reslxizoiies

e e S

=
ro
.

,e

—
ty
ry

12.3

13.0 INCORP

Exhidit 256.0-1 (Rev. 1) "Elestrical High Potential Tes: Recore"

256.0-2 (Rev, 2) “Componen: Megger Tes: Data Record"
Exhidit 256.0-3 (Rev. 0) Table I, "Insulation Resistance Acceptance
Criteria”.

Arpencix I Instructions for the preparztion of the "Electrical High

Potential Test Recoré".

Append‘x 11 Instructions for the preparaticn of the YCotponent
Megger Test Data Record".

13.1°

Revision 5 to WPP/QCI is a major revision requested by
Electrical /FE.

13.2 Revision 3 to Appendix 11 is revised per Electrical/FE request,

Pr-113Y (10407 1O/
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D.4.2.5 Conduit end fire seals shall be rated for 3 hours exposure.

D.4.2.6 Fire resistant seismic gap seals shall be rated for 3 bour expo-

sure and shall be designed for a maximum horizontal movement of 1-1/2 inch ¥

and 2 maximum vertical movement of 1-1/4 inch. Drawing 13-A-ZYD 405
illustrates the typical details for fire rated seismic gap seals.

Alternate design solutions will be considered if .accompanied by descriptive

literature and detailed information to allow for review of the proposed
seal design by the Contractor. \

D.4.2.7 Moisture seals for electrical cabinets shall be as shown on the

detail drawings and shall be installed at the locatiocns shown on attach-
ment D-1 and shall be capable of preventing water penmetration into the
electrical cabinets in the event of discharge of sprinkler systems.

D.4.2.8 Vertical cable tray ruans shall be protected by fire break
barriers capable of preventing fire propagation for a minimum of 1 bour.

The barriers shall be provided at 20 foot intervals, or less as directed by
the Contractor. The Subcontractor shall submit for Comtractor's acceptance

the proposed ANI approved cable tray fire barrier desiga. A fire barrier

seal cn a vertical cable tray rua penetrating a fire rated floor, shall be

acceptable as a cable tray fire barrier.

D.4.2.9 Boot seals shall be coanstructed of silicome impregnated glass
fiber, or an accepted equal flexible material suitable for operating at

temperatures of 0°F to 600°F and able to accomodate pipe movemeat of zereo

to 3 inch in any direction without loss of sealing capabilities.

Dielectric gel or ceramic fiber materials shall be used in cenjunction with

becots as a fire barrier.

D.4.2.10 Radiation and/or fire seals shall be constgucted ¢f high-density
leaded elastomer having a denmsity of 147 to 160 1b/ft” and shall £ill the_

whele thickness of the penetrated fire barrier.

D.4.2.11 Annular spaces of 1/2" or less may be filled with silicone caulk

to a depth required to provide 3 hour fire rating.

D.4.2.12 When required, seals shall be able to withstand the differential

air or water pressure specified in the Penetration Seal Schedules.

D.5 MATERIALS

D.5.1 General

D.5.1.1 Materials are specified herein by manufacturer's npaze acd sumber

in order to establish standards of quality and performance. Alternate
materials from other manufacturers may be substituted, with prior accep-
tance by the Contractor, provided the request for substitution is accom=
panied by techaical data as may be reasonably required to allow the
Contractor to verify the quality and acceptability of the proposed item.

D.5.1.2 All materials shall conform to applicable requiremeats of
standards listed in D.2 and te physical reguirement specified in D.5.2.

..
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; : ' ELECTRICAL CADINET MOISTURE SEAL SCHEDULE Page__ 3 of 10
Locatlon Penetrating Member Penetration Seal Size Hemarks
Electrical Cabinet Designation |____Size |
Bullding Tag Number Quantity (Last 7 digles) |W D Length | Width
Control E-PKA-M41 1 IAATTBE 12" | & 14" 6" 51.00
1 IAATKBE _12" 4" 14" 6" 51.00
1 IAATKBF ™ o 14" 6" 51.00
1 LTAATKBG 14" 4" 14" 6" 51.00
E-PHUB-M)2 1 IBBTTCA 24" 4" 26" 6" 95.00 ‘
1 IBBTKCA 24" 4" 26" 6" 95.00
1’ IBBTKCB 24" 4" 26" o 95.00
E-PNO-D28 1 IBDTASL i H" 14" 6" 51.00
E-PKD-M&4 1 IBDTSAK - H" 14" 6" 51.00 y
o 1 1BDTSAN 12" 4" 14" 6" 51.00 5
0 1 1BUTSAJ 12" L 14" 6" 51.00
1 1BDTKAA 6" 4" 8" 6" 29.00
s E-PBB-S04 1 IBBTRVB - i 4" 1" 6" 40.00
i 1 1BBTSBC 9" o n o" i 40.00
J 1 1BBTRVD g | 4n 1" 6" 40.90
| 1 IBBTSVE 9" 4" " 6" 40.00
1 INBTRVF 9" L 1" 6" 40.00
1 IBBTSBG Ll n" 6" 40.00
1 IBBTRVII 9" “" " 6" 40.00
1 IDNTSVY g A " 6" 40.00
1 IBBTRVK 9" 4" n" 6" 40.00
{ 1 18BTSVL 9" 4" 1" 6" 40.00
T4 1 IBBTRVH 9" | 4 BC 6" 40.00
el 1 IBBTSVN 9" " n" 6" 40.00
. i ' 1 1BBTRVP 9 | 4 1 6" Y 40.00
D 2 b



‘AR1ZONA PUBLIC SERVICE COMPANY ' R T O

APS NUMBER
Page 3 of 21 Pages | N-76-90105
W —m s — e
g
;
PRAICE SCHEEIDILE (Continued)
i
‘!Itﬂ QUANTITY DESCRIPTION X UNIT PRICE EXTENSION
, E \ .
F. 1 each A-W-NRN-S02 in accordance with drawing Each $ 174,679.00
SK-E-115 ,
":'G. 1 each One set of accessories for electrical Each 4,425.00
maintenance shop listed in 4.13.2 - .
2. 1 lot 13.8-kv, 1000 MVA, indoor metal-clad
switchgear consisting of the following:
A. 1 each 1-C-NAN-SO01 in accordance with drawing Each 357,599.00
£ 13-E-NAA-001 and one set of accessories
listed in 4,13.2
B. 1 each 1-E-N2N-S02 in accordance with drawing Each 330,255.00
13-2-5AA-002
- v 1 lot 4.16-kv, 250 MVA, outdoor, walk-in
type, weatherproof metal-clad switch-
gear consisting of the following:
B . 1 each A-E-NBN-S05 in accordance with drawing . Eech . 76,241.00
AO-E-NBA-001 and one set of accessories
B listed in 4.14.2
| B. 1 each A-E-NBN-S06 in accordance with drawing Each 69,217.00
AO-E-NBA-001
e, 1 each One spare set of 250 MVA switchgear Each 2,135.00
accessories for electriczl maintenance
shop listed in 4.14.2
4, 1 lot 4,16-kV, 350 MVA, indoor metal-clad
h : switchgear consisting of the following:
i :
A, 1 each 1-E-NBN-S01 in accordance with drawing Each 203,207.00
13-E-NBA-001 and one set of accessories
listed in 4.14.2
Zal 2 1 each 1-E-NBN-S02 in accordance with drawing Each 145,935.00
| 13-Z-14BA-002
. 8 1 lot 4,16-kv, 250 Mva, Class IE, indoor
petal-clad switchgear consisting of the
following: e
A 1 each 1-£-P2A-503 in accordance with drawing Each 172,125.00

! 13-E-PEA-001 and one set of accecsories
lisced in 4,14,2

sr. g2 10607 4179 S_ / ."9—




APS NUMBER

Page &4 of 21 Pages [ x-76-90105

erUFNINE (Continued)

QUANTITY

1 each

1 lot

1 each

1 each

1 each

1 each
1 lot

1 each

1 each
1 lot

1 each

1 each

1 each

Pr-4cy 110a0T) 4178

DESCRIPTION

1-E-PBB-S04 in accordance with drawing
13-E-PBA-002 and one set of accessories
listed in 4.14.2 |

13.8-kv, 1000 MVA, outdoor, walk-in type,
weatherproof metal-clad switchgear
consisting of the following:

2-E-NAN-S05 in accordance with drawing
02-E-NAA-002

2-E-KAN-S06 in accordance with drawing
02-E-NAA-002 and one set of accessories
listed in 4.13.2 »

2-E-NAN-S03 in accordance with drawing
13-E-NAA-003 and one set of accessories
listed in 4.13.2

2-E-NAN-SO04 in accordance with drawing
13-E-NAA-003 ;

13.8-kv, 1000 MVA, indoor metal-clad
switchgear consisting of the following:

2-E-NAN-S01 in accordance with drawing
13-E-NAA-001 and one set of accessories
listed in 4.13.2

2-7-NAN-S02 in accordance with drawing
13-E-NAA-002

4,16-kv, 350 MVA, indoor metal-clad
switchgear consisting of the following:
2-E-NBN-SO1 in accordance with drawing
13-E-NBA-001 and one set of accessories
listed in 4,14.2

2-E-NBN-S02 in accordance with drawing
13-E-NBA-002

One spare set of 250 MVA switchgear
accessories listed in 4.14.2 for
electrical maintenance shop.

UNIT PRICE

EXTENSION ¥

Each

Each

Each
Each

Each

Each

Each .

Each

Each

Each

172,125.00

115,063.00

146,114.00
107,061.00

100,600.00

332,986.00

330,255.00

189,300.00

145,935.00

3,435.00
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¢ N2 / '
IR' o ’(7 Mﬂ ///'
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(NOT REQUIRLD FOR HOLES 5
NOTE:
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Box 49

COMNCRETE
CORING
COWIPANY

BECHTEL POWER CORPORATION

Pald'Verde, Arizona 85343
ATTN: Accounts Payable

PHOENIX
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f0¢
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INTERVIEW OF PHILIP A. AGUAYO JUKN 1 7 1582

Case No.:

Transcript of tape
recorded interview of:

78 Date of Interview:

Interviewers:

Purpose of Interview:

Location of Interview:

Conditions of Interview:

‘ P (50565

5-82-009

Philip A. AGUAYO
June 17, 1982

Eugene J. POWER and Owen C. SHACKLETON Jr.,
Investigators assigned to Region V, U.S.
Nuclear Regulatory Commission

To obtain AGUAYO's responses to allegations
made by Robert D. GUNDERSON Jr., electricianm,
vho formerly worked on Unit-1, PVNGS, in ome
of the electrical termination crews with
AGUAYO

Bechtel Management trailer at Unit-l, PVNGS

Interviev was conducted with AGUAYO

under oath

S5-55



"'

. SHACKLETON:

AGUAYO:

SHACKLETON:

AGUAYO:

SHACKLETON:

AGUAYO:

SHACKLETON:

POWER:

INTERVIEW WITH AGUAYO

This is an interview of Mr. Philip A. AGUAYO. Mr. AGUAYO ~
is an electrician working for the Bechtel Power
Corporation at Unit f1 at Palo Verde Nuclear Generating
Station. Present to conduct this interview from the
Nuclear Regulatory Commission is E. J. POWER and 0. C.
SHACKLETON, investigators from R‘gion V. Mr. AGUAYO, do

we have your permission to log this interview on tape?
Yes, sir.

And, as I understand it Phil, you would like to have a
copy of the, uh, transcript from this tape, is that

correct?

Yes, sir.

* 0.K. The Commission will furnish it to you and I'll mail

it to your home and be patient with us in time; it will be

a few weeks.

0.K.

0.K. Phil, what I want to do is go through this list of
allegations and find out whether or not you had any
similar experience or know anything about them or can

enlighten us in any way.

Yeah ... before you get started ... how long have you

been op high-voltige termination?



AGUAYO: Oh, since September. When I turned out of the

apprenticeship, they asked me if I wanted ...

POWER: .+« wanted to go ...
AGUAYO: Yeah.
POWER: 0.K. So, September '8l to date?
AGUAYO: Yeah. First of September of some time ...

SHACKLETON: High-voltage since September 1981.

AGUAYO: 0.K.

7(A)

e
P



0.K. Now, see you'-e been here since, uh, only 1-1/2

years, uh, you'll cover a period of time ... the next
issue 1is on improper installation of high voltage
termination and what I'm talking about here i3 the use of
some of these materials you guys use to make the
terminations like Scotchfill, and I understand that
approximately a year ago, two years ago, they were using
this material on some of the terminations and found that
it bled because of the intense desert heat out here, and
so they've used another material. They use 130-C. It's a
vrap. Is that what you're using now?




AGUAYO:

AGUAYO:

AGUAYO:

SHACKLETON:

AGUAYO:

Oh, I don't

these little specs on different motors and different
areas, and vhen they give you a card like on the motor
over here, you check out yonr specs, you know, 'cause you,
you use different things and sometimes, you know, like a
year ago or something and you'd be using such and such and
if they'd say no, no we're not using that no more, we're

using this, so uh ...
So, vhatever the current specs arte, yeah.

... and then we're updating them so that is, that isn't

good enough, we're gonna use this nov.

!.‘h. o.‘.

Phil, the next issue is concerned by some people
you do terminations like onto an electrical motor, have

you done any of those?

Right.

And I'm talking primarily about safety class motor, mot,
uh, smaller ones but the larger motors that are involved
in Class Q systems wvhere you may have on the peckerhead a
one-lug bolt connection off the motor and on your field

cable you've got a two-bolt lug. Do you follow me

allright?

Yeah.

Uhcn’you e

Two=-bolt,

... 1 really don't ... see, we have all



AGUAYO:

AGUAYO:

SEACKLETON:

AGUAYO> -

AGUAYO:

AGUAYO:

SHACKLETON:

+++ When you go to connect them, have you done any of
those?

-

Ubh, 1f I remember correctly, everything I've done they
match right up,

S0 you've never had a two to a one?
No, I don't think you can do that.

o.‘.

I'm pretty sure they came out and said we couldn't use
that,

The next issue is getting your opinion and observations

on your QC inspectors that work with you people to inspect
your work. From your observations, do ... are ... do they
do an adequate job?

Hore theu siequate. See, if you make a mistake, they're
going to find out about it.

Do you feel that they, they are well enough trained that
they know what they're doing? Do you feel satisfied?

Right. They do a real good job.

Gooud.
allegation that some of these people are intimidated by

Now the other part of that is that we've had an

foremen and superintendents in construction to where
they'ré, they're afraid to enforce wvhat they think they
should do, like hang a red tag and then have a foreman

come along and tell them to take the damn thing off and
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the guy does it because he's intimidated by it. Have you
ever observed or know of that to take place?

AGUAYO: Never. They're king pin out here, you know, they're
(unintelligible) main man.

SHACKLETON: Do you feel then, that QC operates freely ss quality
control without being subject to construction?

AGUAYO: . Right. Yes, I do.

SHACKLETON: Have you done any high pot testing?
AGUAYO: I actually have, .'ve been foreusn on it, but as far as
hooking up all the things, I haven't.

SHACKLETON: Have you ever heard or observed excessive high potting om '
the cable? We understand, again as I explain to you, Gene
and I are noct electricians or electrical engineers, but we
" understand from the alleg ... from the alleger that
Anaconda, in their specs for their cable, states they can
only high pot test it once. If you do it over once
that ...

- (end of tape)
SHACKLETON: Phil, have you ever worked on, uh, the installation where
you, you have conduit that comes down to a metal cabinet

vhere you terminate maybe some kind of a control cabinet,

e

-

T vhen you're using conduit and you have O-rings where you
: got a fitting that, that has threads and it tightens down

so that you have water-tight integrity?

AGUAYO: Uh, 1'd imagine so, 'cause they're all over out there,



AGUAYO:

AGUAYO:

SHRACKLETON:

AGUAYO: =~

SHACKLETON:

AGUAYO:

AGUAYO:

SHACKLETORN:

Yeah.

Have you ever vorked on them yourself?
1 would say yes, I mean, I don't know ...

Have you always, can you recall, have you always had
O-rings available when you needed them?

Well, we don't install them, but the guys that run the
pipe do. *

Yeah, O.K. So you'vo.ncvcr dénc it yourself.
Vell, I, I've ran pipe out here before ...
Yeah.

+++ and I have intalled them.

Well, the allegation was that there was a period of time
here for about six months in which Bechtel didn't have
O-rings available and the men were told to go ahead and do
the piping without them, which they did.

Every time I was on piping we always had them available.

The last area, Phil, I want to talk to you about has
nothing to do with electrical, but it's a problem that we
face in the country today and in many walks of life and
many places and that's the use of controlled drugs on the
site and we've been given information relating to the use
of and sale on this site of marijuana, hashish,

ampheramines, uh, cocaine. Have you observed or knov of

this type of traffic on the site?




AGUAYO:

SRACKLETON:

AGUAYO:

AGUAYO:

SEACKLETON:

& AGUAYO:
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SHRACKLETON:

I've heard of it, you know, but uh ...

Is there any particular areas in the plant where a lot of
pot has been smoked?

The only place I would say about that would be out in the
parking lot. You know, like prior about three years ago,
you know, vhen the thing was going big you had a lot of
people out there smoking pot. You could smell it, you
know,

Uh-huh,

++. that's one thing ... I've never been around anybody
that's done that 'cause I wouldn't even work with somebody
like that, you know, it can endanger you and endanger

somebody else.

Well, that's a real concern that we have, for the ...
everybody, the public in particularly. All they have to
know if that we've got a drug problem out here in additionm
to all the other allegations and we're interested in, in
curtailing it, getting it out of here because not only
drugs, but alcohol. I1f a guy is inebriated, uh, he could
hurt somebody, hurt himself and he isn't going to do his
vork very well. And if he's working on safety-related
work, uh, no one wants that, no cne would want a surgeon

or a dentist to be crocked when they're at work now.

That's true.

0.K. JI ... the only other question I have, Phil. 1Is

there anything that you've observed here at the plant that
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AGUAYO:

SHACKLETON:

AGUAYO:

SHACKLETON:

AGUAYO:

SHACKLETON:

POWER:

SHACKLETON:

POWER:

SHACKLETON:

POWER:

you feel that the Nuclear Regulatory Commission should
give it some special attention?

The only thing I'd like to see, like when they get Unit 1.
going, some monitors out there. You kmow, I don't know
how they're going to do it once they get Unit 1 on the
line, but ...

They put monitors all over the countryside.

... for my own safety, you know, I'd like to have a

monitor available whenever I wanted to walk around here.

They have, they have monitors all around for miles ...
But let me ...

«+» and, and on zones, it's all zoned off. And they
have, they have monitors omn all the, ubh ...

As far out as ten miles from the site.
Yeah.

.++ they go out quite a distance ... I bet ... we've got
different people in our region (unintelligible).

We're not health physicists ... they're health
physicists ...

Yes, I'm not 2 health physicist, I'm a physical security
investigator type, and we've got engineers, nuclear

engineers, mechanical and all that, whatever ... anyway,

§ e T s R



AGUAYO:

SHACKLETON:

AGUAYO:

the health physics side of the house does do that, uh,
start-vp takes a long :ime, ub, they really couldn't ﬁnvc

a problem, they could have, 1, I'm not trying to belittle

the situation. It could be serious, Dut because of the :
tests that they go through, they have 2 gradual, what is
called a power ascension. They're ... it's like turning

on a wvater faucet, you turm it on a little bit and there's
going to be a little drip. Well, if you were working in

the area and it's a licttle drip you can't get wet, O.K.

and then they start turning it on a little more, they go

102, 20%, 50X, and then they are alloved to go up ‘
accordingly so far. Now this goes over a period of at

least a minimum of probably six months to & year before

they ever reach a point vhere they start producing power

to sell and during this period of time they have to meet
certain criteria, in all the testing so it is a controlled
situation, it is well tested. But vhen you have a . i
question, yeah, make sure you ask anytime and don't forget
they're ... there's three NRC onsite all the time, right

nov. They're three engineers. Two of which are start-up
engineers, that's where their deal is and they might, if

you've got a question or concerm, you know, please ask

them ...

I would like to know before they start Unit 1 or

anything ...
They have ... they're required to ...

1 would like to be informed about vhat they are going to

be having cut here.
-

Yeah.
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SHACKLETON:

POWER:

SHACKLETON:

POWER:

SHACKLETON:

AGUAYC:

SKACKLETON:

POWER:

AGUAYO:
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Cause, you know, I, you know, you're supposed to work
safely, you know, I'm kinda ...

Uh, most everybody is. That's why we're here.

Maybe somebody else will say ... Well, maybe they, well,
they believe an electrical installation is improper and if
somebody has a question and they get to the NRC, 1
guarantee you somebody is going to come and look at it and
make that determination. Now whether or not you believe
the NRC that's another problcﬁ. but I guarantee you we
vill get the best that we have available that we can get
to go to the 9th degree to determine whether or not it's a
valid concern, you know, the allegation is true, if
correctable, change or correct it or we'll, um, shut it
down, it's that simple ...

Not only that, we have a very expensive mcbile laboratory
and they have come here periodically and run tests om, on

- the systems in the plant and make sure that ...

«+s see if they relate to ...

.+« that that they're at proper levels and so on.
There's a lot of checks and it's all available to the
public to, to know about.

Yeah.

Is there any thing further you ...

Yeah, I got one before you get going.

N¢, that's about ...
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POWER: +++. Uh, are you awvare of or have knowledge of any
situation vhere, in drilling cores, they have damaged
conduit in concrete walls? Have you ever heard anything X

-

of this nature?
AGUAYO: Damaged your concrete?

POWER: Yeah. While they're drilling core samples, you know,
they get conduit in the process and damage it.

AGUAYO: Oh. No, I never heard of anything like that.

SHACKLETON: 0.K. We'll terminate, uh, this interview at this time
and it's approximately ten minutes after three.

(end of tape)



