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SECTION <&

EXFCUTIVE SUMMARY

An overall evaluation of all electrical
plied with the emergency diesel generators at
taken as a result of Transamerica Delaval Inc.

tion Memc (SIM) 361, Rev. 1. This memo notified LILC

veoos b

potentially defective engine mounted cables associated w

woodward governcr/actuator and the Air-Pax magretic pick-u

A field survey was conducted of all class IF auxiliary nud
wiring and terminations presently installed on the engines,
circuit's service characteristics were identified and compared
the service ratings of the cable and termination tvpes used,
evaluation of wiring also addressed flame retardancy of the
lation, qualification tc industry standards, routing in concu

and the need for special regquirements, such as shielding.

Additionally, although there are no specificatious
licensing requirements that Shoreham's emergency diesel enair
mounted wire and cable meet the gqualification reguirements
383-1974, surveyed wire and cable was reviewed fcr cualificat:

this standard.

As a result of this investigat:ion, 1t 1s recommended tihot

wirine asscuciated with the crankcase vacuum fan and the two




starting air supply solencid valves be replaced, becauss t!

temperature rating of the wire insulation system 18 not
with expected ambient temperatures. The investigation alse
.

firmed that qualified replacement cable was provided by

installed by LILCO in accorcdance with SIM 361, ERev.



SECTION 3

OBJECTIVES

‘

The objective of this review was to evaluate the fu
attributes of the electrical wiring and terminations sup
the emergency diesel generators as detailed 1in the Compe
Review Task Description. The wiring and term.nations c
were those shown on Reference and task description detal
1. Review of wirine insulation for compatibility wit!

reguirements,

2, Determine whether insulating material 1is krcwn to h
fire retardant characteristics and is cualified to
some other industry standard.

. I Review the wiring inctallation methoa for routing 1
determine the actual physical environment for each

4. Fvaluate any special circuit requirements to

special cable construction is required (i.e.,

wn
m
-
ri
-

" Compare the termination type, material,

-

ratings with characteristics required for ajpg

determain

.

LUnc

-

e



e SECTION 4

SUMMARY OF SERVICE CONDITION

c

The electrical metallic tubing (EMT) incta
supported away from the engine was considered t
temperature as the maximum room ambient of 140°
Reference). The junction box, EMT and cable wh
attached to the engine block may be exposed to
than 140°F. (€0°C.). The encine block surface

full load operation, was conservatively assumed

lled or. the

o be at tht

F. (6C°C.)

ich are di

e

temperatures

temperature,

to be eguel

jacket water and lube o0il maximum normal operatinc temperatur:

180°F. (82.2°C.) (see Reference). The jacket water anc lubsc

temperaturgs were based or actual field reading

testing.

Typical installation configurations are shown on Sketch

This sketch identifies those components at the

anc those which may experience a temperature of

«ctrical recquirements for cables and ter

El
previded in Table B.

8§ during sta

maximeulr rccon

-
-

180°%F . 1B 42°Cs

minatic:Ly are



Determination

SECTION 5

METHODS OF ANALYS:S

of Circuit

Flectrical

Regquirements

Each component listed in Table B was inspects
nameplate data.
in Reference

cilrcult reguirements

Table B.

Determination

Manufacturer's catalog

reviewed.

for each component

Insulation

This review

Each wire and cable
cn the insulation or jacket,
performed for each cable toc determine its

erties, flame

results are

was

listec ir

retardancy, and electricail

Table A.

Determination of Termination Type

All terminations and terminal blocks

identify manufacturer,

design and

determine the
mation 1s listed in Table A.

circuit requirements

or

vendor documents were

in Table B,

inspected for manufacturer 2

in

e

type and model numbe

rating of each component.

A comparison war made

information cont

egtakblishe

whichk cye Lists

2
» e

An investigation was then

1 = .
Lwiation p:
ing. Thes:
spected ¢

utilized as reyuired ¢

Mhs 3 o
‘i
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Determination of Wiring and Termination Acceptab . .1t
The evaluation for the acceptability of cable and wirs
included reviews for the following:

s Voltage rating for the insulation system as compa:

the servicoe voltage,

dy The maximum allowable operating temperature or trs
as comparea to the sum of the expected amb..srn?®
expected conductor temperature rise.

35 The insulation system characteristics re.ative *
retardancy and industry standards.

4. Routing.

Additionally, a review was made of cable manufacturer da

nze of gqualification to 1EEE 383-1974, These recults ar

in Table A.

~J



SECTICON 6

DISCUSSION OF ®#ESULTES

Termination
All termination components and terminal blecke are acced
as demonstrated in Tablee A ard B,

Wiring and Cables

1)

Cable Ampacity and Temperature Rating

Even though PVC is rated at 90°C in a dry locatior

U.L., ICEA Publication $-61-402 rates it at 75°C ir

or dry locations. The 1CEA temperature ratirg

appropriate for nuclear-grade installatione and the

'
i

fore, a 75°C rating for MTW PVC materials 1g¢ zssumed

the purposes of conservatism,

The type MTW insulated wires associatec with the

crankcase vacuum fans (1R43*FNCB1A, B, CT) must be I«

placed because the operating temperature: ui'e¢ eNpeco

exceed the rated temperature of the existinag wire,

electrical metallic tubino enclosing the wire 18 d1:

in contact with the engine block., During encine



(2)

operation, the crankcase vacuum fan 1s operating cortinu-
ously to remove vapors and gases from the crankca:ze, At
rated loads and speed, this fan maintains vacuum of 0,

to 0.5 in., = Hzo in the crankcase. It should be nct.
that these fans are rated at 6.0 full load amp-. The

selected replacement wire (E&DCR F-273B0A) ir Okonit:

type ZW rated at 125°C. This selected wire 1f ccceptzl.
2

since the 1°R temperature rise of the wire under full

load condition is 5°C., This will result in a {inol

operatina temperature of 87,2°C., (82.2°C. ambient plus

5°C. rise).

The Starting Air Supply Solenoid Valves (1R43I*SOV0O4EA, E,
C and SOVO47A, B, C) are required to operate during
engine starting only. These solenoid valves, one fo:
each of two separate independent air supply systenr, ar
cornected to the ends of the starting air header on cach
diesel generator. To start the engine, startirc air 1s

aédmitted to the air header via the sclencid valves ard,

P

in turn, to the starting air valves fcor the cviingeres, as
well as two starting air distributors. Durirg ncrmal
operation, these solencid valves are closcd

(deenergized).

The insulated cables associated with the starting an

supply solencid valves are of the type MTW., These ool los












TARLF A
EMERGENCY DIESEL GFNFRATOR AUXILIARY MODULFE CONTROL, WIRINC

AND TF EMINATION MATFERIAL LIST

It»q Frscnrtxgg 'g'_r»x_rl.rr__rxj». fl‘.mufixm-xrm Technical Data Feference
3= 14 AWC SIE Wire N/A kockbestos 600V, 25 amps, Operating Temperature 90°C, 10, 12

Cross-linked Synthetic Polymer Insulation
Oualified to 1IEFF-383-1974

2. 14 AWG Type MTW F~509-104 Carol-C 600V, Operating Temperature 75°C. Flame 17, 19
or TW or AWM Wire Retardant Moisture Kesistant Thermoplastic
Insulation

e 14 AWG Type SIS N/A Continental 600V, 90°C. Operatina Temperature Heat 17
Wire Wire and Resistant Rubber Insulation (U1)
Cable
4. 12 AWGC Type MTW N/A G.E. 600V, 90°C, Operating Temperature Flamo- 17

Retardant, Moisture, Heat and 0il
Resistant Insulation, Nylon Jacket (UL)

5158110
5. ahle F-509%=-49%9 RIW Cable Part No. 13292-H-002, 2/C, 16 AWG, ], 9
Systems Shielded 600V,., Inst. 90°C. XLPE

Insulation CSPE Jacket, Qualified to
TEFE=-381-1974

A, "fable F=5%07=495 RIW Cable Part No. 13258-H-007 2/C, 14AWG 600V, 8, ©
Systems Control, 90°C. XLPE Insulation CSPE
Jacket, Qualified to IFFP=3831-197g

ok 1 PN Packbestos SWEC Mark No, NFP-=44, /¢, 16 Al
Shielded 907, , 300V, Inst, XiL.P}
Intulation. Cualrfied to TH1E=383=-1074



Item

13.

14.

15.

16,

Descri tion

Cable

Terminal Rlock
Terminal Block

Terminal lug

Terminal Lug

Connector Plug

Connector Plug

Cable
Cable

Cable

Tl Part No.

-‘ ’\

N/A

Part of
74010~-110

Part of
EA-004-000

Manufacturer

TEW

AMP Special
Industries

Rurndy

ITT

Amphanol

Hatfield
Okonite

Okonite

T.m*_hn ical Data

SWEC Mark No., NFpP=20, 1/C, 14 AWG,
&O0OV., 90°C. cont. XLPE Insulation.
Oualified to TFFE-IR3-1974

Cat. No. CR151R2, 600V., 30 amps

Cinch Series 141 1100v,., 20 amps

Nuclear PIDG terminal pre-insulated
ring tongue lug, 150°C,

Type TN, Nylon Insulated Ring-
Tongue terminal

Cannon No. MS310BE-1R-15 MIL~C-5015,
1750 vDC, 1250 VAC, 22 amps

FEnvironmental Resistant Construction

MS3106A-10SL-4S MIL-C-5015, 700 vDhC, 13
amps, solid shell construction

Permolene, 10 AWG, XHHW, XP 600V ((11.)

¥-olene, XHHW, 10 AWG Copper 600V (UL)

1/C #12-19X Copper cable, black okozel
(Tefzel insulation)type ZW rated 125°C.

ke ference

6
14

13

11, 4
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APPENDIX B - REFERENCES

TDI Drawing 52122, Auxiliary Module Control Wiring
TDI Drawing 52076, Engine Electrical Schematic
TDI Drawing 52072, Panel Electrical Schematic
Transamerica Delaval Associated Publications Manual

S&W Drawing No. 11600,.02~FE~-14A, B and C External
Connection Diagram Emergency Generator Control Panel
1R43*PNL-GP1, 2 and 3

Specification SH1-129, Rev. 3, March 9, 1983, 300V
and 600V Fire Resistant Control and Instrument Cable

1EEE Std. No. 383 1974, Standard for Type Test of
Claes 1E Electric Cables, Field Splices and Con-
nections for Nuclear Power Generating Stations

TDI Service Information Memo (SIM). 361, Rev. 1;
S.bject: 1IE Nuclear Qualified Cable dated October
13, 1983

Boston Insulated Wire and Cable Co. Report No, B"16,
dated April 1980

Rockbestos Report No. QR 1807 "Qualification of
Firewall III Class IE Electric Cables" dated
December 8, 1980

Cannon Catalog MS-21, Standard Circular Connector
dated December 1578

Rockbestos specification RSS-4-002 "Firewall SIS 60C
Volt Switchboard Wire Specification” dated October
24, 1979

AMP Special Industries Catalog Nuclear Terminals and
Splices

General Electric Catalog GEP-1260B
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Ampharol Catalog AID-5

Stone & Webster Letter to LILCO LIL-22805 April 11,
1983

The National Electric Code Handbook 1984 Table
310-13

TDI Instruction Manual 1R43-1 Volume 1
ICEA Publication S-61-402 Thermoplastic - insulated

Wire and Cable for the Transmission and distribution
of Electrical Energy



