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U. S. Nuclear Regulatory Commission
Region V

Creekside Oaks Office Park

1450 Maria Lane - Suite 210

Walnut Creek, CA 94596-5368

Attention: Mr. T. W. Bishop, Director
Divieion of Resident
Reactor Projects and Engineering Programs

Subject: Final Report, Revision 1 - DER 82-37
A 50.55(e) Reportable Condition Relating To Class 1E Wiring
Terminationas Crimped With Less Pressure Than Specified, Due To
Lack 0f Maintenance Program And Traceability For AMP Hydraulic
Crimp Tools.
File: 84-019-026; D.4.33.2

Reference: A) Telephone Conversation between T, Bishop an.i G. Duckworth
on July 13, 1982
B) ANPP-21591, dated August 10, 1982 (Interim Report)
C) ANPP-22139, dated October 28, 1982 (Time Extension)
D) ANPP-22278, dated November 15, 1982 (Final Report)

Dear Sir:
Enclosed is revision one of the subject Deficiency Evaluation Report

under the requirements of 1CUFR50.55(e). This revision restates the
Corrective Action taken for this condition,

Very truly yourn,,
QC\,
L YA
E. E. Van Brunt, Jr.
APS Vice President
Nuclear Production
ANPP Project Director
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FINAL REPORT ~ REVISION 1 - DER 82-37
DEFICIENCY EVALUATION 50.55(e)
ARIZOMA PUBLiC SERVICE COMPANY (APS)
PVNGS UNITS 1, 2, 3

Description of Deficiency

As requested by an NRC inquiry, the operating pressure to hydraulic
crimping tools used for electrical terminations were checked in
accordance with the vendor's instructions,

MP Hydraulic Pump Crimping Tools catalog no., 69120 were found to be
operating at 4500 psi which 1s less than 8000 psi as specified by
AMP in their Customer Manual CM1950. This condition was considered
questionahle hecause of the uncertainty as to whether che electrical
terminations were adequately crimped to assure safety related
functions,

No program has heen initiated to assure correct tool usage, assure
periodic maintenance for these hydraulic crimp units (22), or
provide traceability of specific tool applications used in

con juction with the log termination on wire sizes 2/0 through

750 MCM.

AMP Special Industries has reviewed this condition and has conducted
conclusive testing (see attachments A, B, C & D) or samples taken
from the ANPP jobsite. Sample wire sizes 2/0, 4/0, 250 MCM, 350 MCM
and 700 MCM were terminated by Bechtel site people at (1) 4500 psi
and (2) 8200 psi and forwarded to vendor for tensile strength

tests., The vendor also performed Mil-volt drop testing on
additional wire samples of the same sizes but which were terminated
by the vendor at 4500 psi and 8200 psi crimp pressures,

The results nf the tensile strenmgth tests (summarized in Table I
attached) demonstrates that ANPP samples crimped at 4500 psi well
exceeded UL-486A and Military specification MIL-T-7928G requirements,

The Mii-volt drop tests show that little volt drop difference occurs
when injecting amperes through termination lugs crimped at pressures
ranging from 8200 - 4500 psi. The results of these tests are
gummarized in Tahle II attached.

Al though the tests were not performed at ampere loads prnvided in
the MIL-T 7928G Stendard the corresponding voltage drops for the
maximum allowed wire ampacity figures, per Project Design C.iteria
(slightly higher than the tested values) are not expected to exceed
the Maximum allowed by the MIL-T 7928G Standard. It is thLerefore
concluded that the wire sizes 2/0 - 750 MCM that were crimped with
lugs by AMP Tool crimp pressures of 4500 - 8200 psi are adequate for
the intended purpnse,



Mr.

T. W. Bishop

ANPP-29987

Page Two

Analysis of Safety pr]ff?t1ﬁﬂﬂ

This condition as described in Section I does not present a safety
significant condition, However, it i8 evaluated as reportable under
the requirements of 10CFR50.55(e) bhecause this condition represents
a breakdown in the Quality Assurance Program. The lack of
surveillance to ensure compliance with established vendor
requirements for proper crimping in accordance with the electrical
specifizcation (13-FM-306) 18 considered an extensive deviation as
defined by the regulation,

Corrective Action

Work Plant Procedure/Quality Coatrol Instruction 255.0 has been
revised to require that a maintenance and check program for the
hydraulic crimp urits be implemented. This procedure is applicable
to Units i, 2, and 3. Each Hydraulic Crimp Unit shall be serialized
to allow traceability of tool application, to ensure that
terninations are performed at specified crimping pressures aud that
correct dies have been utilized in accordance with the vendor's
instruction as outlined in their Customer Manual CM1950 and telex
dated 3/19/84 (attachuent D). All future lug terminations for the
subject wire sizes snall therefore be crimped at a minimum of

7900 pai. The serial no. will be included on each applicable EE-580
card,

The referenced NCR will be d{qpncif!nnpd usr -as~is sincr. the
terminations already completed are adequate.
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‘ Test UL~-465A MIL-T-7928C
Wire Size Tencile Strength Tensile Strength Tensile Strergth
Founds Pounds (Min) Pounds (zin)
2/0 943 300 750
4/0 2243 L50 875
250 1859 500 1009
350MQ™ 1€19 600 1125
S00MM 2821 800 1500
70M0 ' 4339 1000 2000

¢ y=—arizatisn of Tenmsil S:irength Test Results

on wire Sacples Terzined ty Bechtel Crizping

To0ls &t 4500psi - See Attachoment A




TARLE 11

N ——

Conductor Allowahle

|
|

Ampacity (Froject Tent Current
Pealpn Criterin) by Amp Correspondiap max., Mi]-
Wire Size (Amps) | (Amps) __{velt_brop Results MIL-T-7928C
‘ - T
At R200psi At 4500psi [Test Current Mil-volt Drop
(Amps) (Max.)
2/0 182 150 1.47 1.44 283 4
4/0 249 225 2.6 2.12 380 6
250MCH 281 250 2.6) 2.54 540 6
300MCM 3a) 300 2.9 2.96 670 0
-
SO0MCM 427 i 400 2.50 2.34 860 6
.
700MCM 517 500 2.74 L 2.58 1190 6
2 ]

Summar [zat lon of Mil-volt Drop Test Results on
Bechtel Wire Samples terminated by Vendor
Crimping tools at (1) 4500 psi and (2) B200 psul

(Sce Attachment ")
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valle, Forge Peora 19582
(215 6471000
July 20, 1382 t) 4',
s 4
")
4 N ‘\h
Bechte! Power Corporation ‘\'\
Palo Verde Nuclear Generating Station v
P.0. Box 45
Phusnix, Arizona p5343
Atsenticr: HMr. Bill Savior
Dear Mr. Sayler,
The sa-ple wire that you submitted to My attertion ané the t;;;;;g;;pns
that vou ~sgc_on the site have been tessed in resarde g3 Toaatle. Tne
terr.raticns and termirals Tcentified by wire markers, the recort 2~¢ the
ca~zles ar+ being sub~isted to your aitention.
We are téiing the testing one (1) step further: We crimred O yOur wire
on one end at 4500 F.S.1. arc the other end at 8200 P.S. 1. am sutmittirc
these sé=zles, a total of twelve (12), two each of: 2/C, L/, 350, 250, S°0
and 700 ri¥ 1o our Environmental Test Lab in Harrisbure, ji’.’f.ll_\j'\’? $o-
%!3;2;;1—£x£:_::zlins.._i placed an urgercy on this rez.esi and @s $OOn &5
receive the results, | will call you prior to forwaruinz the recorts.
| would lilke to mentior, cre (1) of your samples, 500 MC* vas crimped in tPe
reverse position. Another sample, 750 MCH was crimped with the wrong die./
BOO MCM. In all cgs a”l crimoed at 4500 P.S.1. vell exceeded the Ui
ard Military 1 Tome_oith the exceclion Sne 117 saocte: 2/9, <,
TTcTec bo0d pounds. The reduction in Tensile was contributed to the wire not
being inserted to its fullest. So, actually, #6 could be ignored. It just
goes to show you how important it is to have the wire all the way in the
terminal harrel.
1f you have any further guestions in regards to this report, picase do nct
hesitate to contact me.
Regards,
AMP SPECIAL INDUSTRIES
. ook L
/r 2at cé‘l e N KE RivIE
Ted Updegryve, AV LD
Manager, Qualit Assurance o8 4
g - | L A ,JE-’.
Ewu:mrt CoisiicTioNn
Pvrics
Attachments

ce: Q.A. Retention File
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: {3‘<! AMP . ATTACHMENT B X
t o SPECLAL . Csheet 1 of 2) DER 82-37

2 > INDUSTRIES

I

Va'iey Forge Penng 18482
(215 647 1000

August 17, 1982

Bechte! Power Corporaticn
P.0. Bov 43 ‘
Paloc Verde, Arizona 85343

Attention: B'11 Saylor

Subject: Millivolt Drop on Cable Terminations: 2/0, %/0, 250, 350, 500 & 700
Terminated at: 8200 P.S.1. ¢ L500 P.S.1.

Dear Bill,

The tests conducted at A¥P Envirornmental Lab, Karrisburg, Pennsylvania,
are attached.

As me~tioned in “he subject of this memo, we ter~inated six (6) cadle
sizes suprlied by you with the Hydraulic Unit set at B200 P.S.1. and the same
amount of samples termiqated at 4500 P.S.1. As you will notice by the report,
there was little difference between the two (2). The test currents used are
those defined in the MIL-T-79286 Specification. This report along with the
Tensile data previously submitted to you, | hope wil! be of great value, There
is no charge for these two (2) test reports.

| am sorry for any inconvenience you have encountered and hcpe we car maine
tain a good customer/vendor relationship and continue to supply you with higk
quality products.

Should you have any comments Or questions regarding these test reports,
please contact me at your convenience.

Regards,

AMP SPECLAL INDUSTRIES

7 ed e atp
* Ted Updegrdje,
M Manager, Qyjlity Q)suvance

EWU:mrg

Bingham

Brown

Eister

Pendergast

. Reichert

. Richards

Q. A. Retention File

cc:

anr.g"(

Attachments

P . 0wl . » LD e e Bt
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ATTACHMENT D DER §2-37

azlcw-rs.t.. PLUR Ly /55/‘7 "/064

3719784

ATTNi1. DALE BAR3IER. .

- MG cemm it t e

REFr CUSTBMZR MAJUALS 1950 & 1930

2N THE HYDRAULIC F23T PJYP & TdE ELECTRICAL AYORAULIC, TH4I 2RISSURD
1S FACT3R( 35T W/A HAIN. 3F 3000 PSI T2 A 4ak. 2F 3400 931,

T2 BATA L3297 TIAAT {YDRAVLIC PRESSVURZIS FLUSTUATE J/OIFFIRINT M4aT'LS
JIOZR TZAPRESSION, LASS 2F 7AIL, DJIFFIRENT LEVGTAS 3F 423528, 1 SJHALL
4 LARIE CYLINDRICAL 4EADS. TA4lS$S 1S THE ATAS3N F3IR T4Z 8200 T3 3490
SPRIADe TAE "NITS ARZ TZSTED AT 13,000 PSI AS A SAFETY FACT2R 11 T3
FACTARY, BUT TARZUTIN EZATSVSIVI TESTING, VE AT AMP K321 THAT 300 2S1
18 ALL TIHAT 1S REQ'0 73R 2J= MILLIZY C44 CRIAPS. IF T4Z UNIT FLUCT-
UATSES T3 7900 T3 3590 P51, TAIRT IS5 N2 HAR] D72V & THZE =ZND CRIMP
PILL MEZT TAS SPECS. XSIP 17 AIND, THE 2PISTAN 352TT245 135102 74T (AZAaD
I7INT ¥ TACY & EVRRY T14T THI SAME CRIMP DIZ JI'MENSION.

IN @RD227% T CALISRATE TidZ ~ IT TAZ8S ARE TW@ (2) WAYS 2F ACCaMP-
LISIL i3 T4IS FEAT:

1+ IN ALL CTASZS, TAZ £90 AF THT 435€ MUST ZITHER HAVI T4S HZAD 3V
TAS ZNJ OF T4E H44SZ 2 A TAIS USZED 3V THI UNIT 2A.
2¢ RZT42E TAS 4ZAD & CACE T4Z IA3E 3N THS END AF T4E {9382,

C3RAECTIANT MIDOLE 3F PAZA, S49JLD Ry

AT THRIVIH ZATENSIVZ TEISTINI, JE AT AMP K127 THAT 3000 T3 3400 FPS1
IS ALL THAT I8 RIQ'D ««s

IF ¢A') HJAJE ANY QUESTIANIS, PLS CANTACT MY 3FC.

T2 UPDEIRAVE

A1P SPECIAL INDUSTAIZS

QZ]YrN, PA
AMPRZD §-1¢

R —— 118 'ON SONNd 131HO38 vi:al v3/61/90




