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. MY NIAGARA
\ MOHAWK

NIAGARA MOHAWK POWER CORPORATION/300 ERIE BOULEVARD WEST, SYRACUSE, N.Y. 13202/ TELEPHONE (315) 4741511

November 28, 1977

Office of Inspection and Enforcement
Region I

Attn: Mr. Boyce H. Grier, Director
U. S. Nuclear Regulatory Commission
631 Park Avenue

King of Prussia, Pennsylvania 19406

Re: Docket No. 50-220
I.E. Bulletin 77-05 & 77- OSA

Dear Mr. Grier:

I. E. Bulletin 77-05 dated November 8, 1977 described
deficiencies in certain electrical pin and socket-type
connectors. These connectors were manufactured by Bendix,
ITT Cannon and Gulton Industries. A review of plant con-
struction drawings revealed that these connector types are
not used at Nine Mile Point Unit 1.

Electrical connectors of the pin and socket type are
used; however, they were manufactured by D. G. O'Brien
Company (see attached drawings). The connectors used at
Unit 1 have been reviewed for their application in a loss
of coolant accident environment.

The construction of the electrical connection assemblies
at Unit 1 is substantial., For example, a typical 19 pin
connector weighs approximately 7 pounds. The housing is 304
stainless steel. The electrical socket and pin connectors
are gold-plated copper. The insulator materials are
constructed of one of three materials depending on connector
size: diallyl phthalate, high density polyethyleﬂe, or GMG
(glass impregnated melamlne)

The sealing function for leak tightness of the penetra-
tion is provided in the interior of the connector receptacle
by molded glass. To assure leak tightness of the connector
1nternals, two areas of ingress are considered.
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The plug-receptacle interface uses a double viton O-ring
seal. -The cable-plug interface is sealed with indiwvidual viton
O-rings around each pin and a viton O-ring around an insulator.
Each pin passes through 3 insulators within the plug assembly.
Additionally, a polyurethene potting compound and heat shrinkable
neoprene' boot are used to further protect the assembly.

Table #1 provides a listing of cable connector construction
and identifies the system it is used in.

The Maine Yankee connectors are manufactured by D. G. O'Brien
and are very similar to those used at Nine Mile Point Unit 1.
The attached test report shows that typical Maine Yankee
connectors will survive a loss of coolant environment of 55
psig, 280°F and 100% relative humidity for 48 hours. Figures
E31 and E33 in FSAR Volume II show the environmental loss of
coolant accident time history for the primary containment. It
can be seen that the qualification testing of the Maine
Yankee equipment is directly applicable to that used at Nine
Mile Point Unit 1.

The differences between the Maine Yankee connectors and ©
those used at Nine Mile Point Unit 1 are as follows:

1) Nine Mile Point Unit 1 uses 2 viton seals
at the plug-receptacle interface versus
one at Maine Yankee.

2) Nine Mile Point Unit 1 uses a potting
* compound (polyurethane) inside the neoprene
. boot.

©3) While Maine Yankee connectors use diallyl

-+ phthalate exclusively for insulators, Nine
Mile Point Unit 1 connectors use either
GMG, high density polyethylene or diallyl
phthalate for insulator materials.

A direct comparison of the other insulating materials
based on National Electrical Manufacturers Association
values(l) (tested in accordance with ASTM) indicates:

Resistance to Heat

Insulation Material Continuous Operation
Diallyl Phthalate ) 400 - 450 F
GMG 280 F
High Density Polyethylene 250 F

(1)

Modern Plastics Encyclopedia
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The above comparisons show that while the GMG and high
density polyethylene insulators do not have the same resistance
to heat for continuous operation as those that were tested,
the resistance temperature is similar to that expected during
a postulated loss of coolant accident. Considering the short 2
time that these temperatures exist (approximately 60 seconds)( )
* it is unlikely that the insulators would be affected. Connectors
with the high density polyethylene and GMG insulators are used
for power comnection to core spray valves and isolation valves.

These power circuits are energized for a short time (approximately ‘

30 seconds) immediately after a loss of coolant initiation and
thereaftér remain de-energized. The connectors therefore are
expected to perform their function prior to any unlikely
insulation 'failure which might occur during exposure to high
temperature. :

The radiation effects on components used for the D. G.
0'Brien electrical penetrations. have been analyzed. The
organic materials would be the most significantly affected
by the post-loss of coolant accident environment. The total
combined accident dose (gamma and beta) in the primary
containment using Regulatory Guide 1.3 is 1495 megarads (using
the inventories from Page E131 Volume II FSAR). The neoprene
boot and polyurethane filler is expected to see the total
dose. The viton seals and stainless steel housings are
expected to be affected by the gamma dose (715 megarads).

The radiation levels inside the electrical connector would
be about 36 megarads. The materials used in the connectors
will accept the following radiation levels: .

Exposure for Moderate Dama%g)

Material to Most Sensitive Property
Viton "0" rings 800 mggaradé
Neoprene ) 5 megarads
Polyethylene 85‘ﬁegarads
Resins-Glass 40 megarads

Fabric Reinforced :
(GMG, Diallyl Pthalate)

Polyurethane 3000 megarads

(2) FSAR, Volume II, Page E 130
3) -

"Approximacely 25 percent damage

Kirchner J. F., and Bowman P. E., Effects of-
Radiation on Materials and Components, New York,
ienho
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The neoprene boot may fail from the loss of coolant
accident., However, all other materials in the connector
would not be expected to be significantly affected. There-
fore, the electrical connector is expected to perform its
design function after exposure to these radiation effects.

Normal radiation levels are not expected to exceed 0.4
megarads over the life of the plant. At this radiation
l;;el 30 electrical connector materials would be significantly
affecte

=

In regard to I. E. Bulletin 77-054, electrical connectors
installed on the primary containment electrical penetrations
are the only pin and socket type connectors used for safety
related interconnecting cable which mitigates accidents.

Both the inside and outside electrical connectors are designed,
constructed and installed to the same criteria. The environ-~
ment outside containment during postulated accidents is
considerably less severe than that within the containment.

Based on the above, continued operation of Nine Mile
Point Unit 1 will not create undue risk to the health and
safety of the public. Additionally a test program has been
initiated to demonstrate operability of- the connectors. The
program,w11l test the two types of pin constructions described
in Table 1 in a simulated loss of coolant accident environment
without radiation effects and thermal aging. The test will
generally follow the guidelines of IEEE 323 test requirements.
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Very truly yours, ~~— - _
NIAGARA MOHAWK POWER CORPORATION

J‘L (, P\ ,._,._v .

R R. Sc elder
Vice Presxdent,Electrlc Production

/szd

Attachments






."",2.9.‘ s

- —

YA

:
[ 4
" -‘}

.

4

FRONT //vsuurar? U

-

w/"a/v O-RING
MIDOLE INSULATOR Ny
_ REAR .
; [ INSULATOR IR E

|

.._.., _——— e e - T |

ogmgngiu e |

:E - =—— - |
“2—.-., —mee e DT e e e -

R

PLUG BoDY =

-
.

DT T B
-

LT TURYPST e

ZP/N WITH V]TON O-RING

. NIAGARA &3 MOHAWK .
NIAGARA MOHAWK POWER CORPORATION -
4
NINE.MILE POINT NUCLEAR STATION
PLUG AsSs Y ;
DR, fx. ex. [okfz 57 ] seare :
APPROYED . | aprrovED INDEX :
ix.| oare| av [ RLYISION l cx. | are. {arpnovin 428, {00 Flarrroveo %o.




o




,,,,,,

o .
. . ELECTRICAL PENETRATIONS - LOW VOLTAGE
’, ’
A4 [ ] -
. PPE anCIR
LIS mtozomm’f | Il .
- s R AT o"/ Ly LY IS ARV
R ;‘: &
- :":.' ——- ~ .
B 1 ‘“_“__‘ ) -~ . [—
h '.‘.Id~- \ R T I1) d
[, T YL 4 Lot o rres Fae s 7 - X * ‘(-.-—:‘—-orp
e e S\‘- {‘r /..- - . 947,
C’..__.. EL_ '\‘ - i I e 4‘4’.;. l‘ -
- e w s~ {\ - 1 s
L
: .
-
i . COUPLIXG fixG S
OLDED RUSBER ] _xermay
——- CACAErO

wa senms ma CASLE
Z |

.
N
- - e - - =
§
A
o
s
P
«
)
e M
.

2

CETAR. A

B QAT MR STAL

£LINO PIPING FLAYSE

i L . e it 6 s 4 o p e

SEEOTTARL A

e nre AP FOR
PRESSURE TEST

S memary  ag—






Penetration

ELECTRICAL PENETRATION CONNECTORS REQUIRED TO MITI&AEE AN ACCEDENT
. i N

Table 1

¥

"

Number Servicem
X-E178D Core Spray IV 40-01 Power
X-E178H Core Spray IV 40-01 Control
X-E179A Clean-Up Return IV 33-01 Power
X-E1798 Clean-Up Supply IV 33-02 Power
X-E179E Clean-Up Return IV 33-01 Control
X-E179F Clean-Up Supply IV 33-02 Control
X-E188G Electromatic Valves NR108C, NR108D
X-E188H Electromatic Valve NRLOSF
X-E189D Core Spray IV 40-09 Powerx
X-E1891 Core Spray IV 40-09 Control

N
X-E202-H Main Steam IV 01-02 Gontrol
3 P
X-E210-B Core Spray IV 40-10 ﬁower
X~-E210-E Core Spray IV 40-10 Control
X-~-212A Main Steam IV 01-02 !Power
X-212E Main Steam

IV 01-02!Control
; .

-

PENETRATION ELECTRICAL CONNECTOR CONSTRUCTION

19416 !'
i

¥

|

I

e e w
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Pin Front Mid Rear
Construction 1Insulator 1Insulator Insulato
48 - HDPE HDPE GMG
19416 DIAL DIAL DIAL
418 HDPE HDPE ' c;Mc;a
48 HDPE HDPE GMG
19416 DIAL DIAL DIAL
19416 DIAL DIAL DIAL
19416 DIAL DIAL DIAL
19#16 DIAL DIAL DIAL
418 HDPE HDPE GMG |
19416 - DIAL DIAL DIAL
1 "
. " .
19#16 - DIAL DIAL DIAL
418 ¢ | HDPEs ., HDPE GMC..
19416 |- DIAL DIAL DIAL -
Lps HDPE ;| HDPE MG
DIAL DIAL DIAL







Table 1 (Continued)
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ELECTRICAL PENETRATION CONNECTORS REQUIRED TO MITIGATE AN .ACCIDENT A T

PENETRATION ELECTRICAL CONNECTOR CONSTRUGCTION

Pin “ Front

Penetration . Mid *  Rear
Number _Service Construction Insulator  Insulator Insulato:
X-E228F Eieccromatic Valves NR108A NR108B 19{t16 DIAL DIAL DIAL
X-£2284 Elactromatic Valve NRLOSE 1916 DIAL DIAL DIAL
X-E2281 Main Bteam IV 01-01 Control 19416 DIAL DIAL DIAL
X-E229A Main Steam IV 01-01 Power 4418 HDPE HDPE GMG
X-E229E Main Steam IV 01-01 Control 19#16 . DIAL DIAL DIAL
X-E231D Coxre Spray IV 40-11 Power . 48 HDPE " HDPE GMG
X-E231H Core Spray IV 40-11 Control 1916 DIAL - DIAL DIAL
X-E233A Reactor Shutdown Coolipg System Supply IV
| 38-01 Power L8 . . HDPE HDPE -  GMG
X-E233B Reactor Shutdown Cooling System Supply v -
38-13 Power . 438 HDPE . HDPE GMG
X-E233E Reactor Shutdown Cooling System Supply IV .
38-01 Control 19416 DIAL DIAL DIAL
X-E233F Reactor Shutdown Cooling Syst?m Supply IV S
38-13 Control 19416 . DIAL - DIAL

Material Abbreviations

HDPE - ﬁigh Density Polyethylene

DIAL - Diallyl Phthalate
GMG - -t -+ Glass Impregnated Melamine

1
]
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Pin Construction

]

First Number -
Second Numbgr. -

Number of Pins (Contacts
Pin‘Diameter in AWG
(American Wire qug?)
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D. G. 0'8RIEN, INC,

7%ine DBA-TEST - STONE'& WEBSTER CABLE ASSEMBLY - : -
Tl ' o |
SO .. DBA TEST - STONE & WEBSTER CABLE ASSEMBLY |
’ 'I:"qu;gi_ﬁeering Report Na. 184
*‘September 1971 '
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':}-: 1.0 Sammary . Jiﬁiliim :':fiifa;'%:;;ﬁzal*i
;i . " A Cable Assembly consxst;ng of typical cables from the
.-.i s 'Maxne-Yankee Nuclear Power Plant installation were -
::ﬁiééfi:;'"assembled to D.G. 0'Brien, Inc.’ 19-pin plugs following .
' l :lthe standard recommended term;nat;on procedures. éoth-
“-plugs were then connected to ¢ splice receptacle which - ’

,-duplxcates ane pressure ‘barrier and electrical terming-:

e.n ey “" " '.‘_ . .. v ’ \
.tzon in one end of a nozzle. . :‘:u;.@g;r=~quz_(

A
w4
"t

The assembly was electr;cally tested subjected to the

H:f.”;k{:ﬁ¥;bkvzranmental conditions of g Deszgn Basis Accident y
ff,t;:ﬁ:g;'écr 48 hours and cgain electrzcally checked. v;ig‘::iﬁﬁi
* 1«3 The electrxcal cannectors showed no diréct electr;cal T
: :; ) .:ilor peahaalcal degradatxon due to-exposure. o Jii-a-—wa

- =T the apenzng. The shrink tubing on a ;econd cable in )

. " :fjthe same bundle split down to the boot and appears P
SRR TN cant;nue down into the boot cavity. Electricol .
. ,.-.‘. '.. R

I L N PR
. .;2-‘,:“aaharacterlst1cs on this plug were markedly- lower . e
PR S i'.l ety X N . PCTIEUN l_;.. ,.:.'I.z '

T BN than ‘the ather .plug and the receptacle, S fﬁgi

o ;”l}5 Some extrus;an of the cable is evident at points where
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“NTLE DA TEST - STONF & WERSTER CABIE ASSEMRIY ' 3 .
2.0 ‘Reference Documents ‘
;.7 241 MY-64 Specification '
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TR Tnme DBA TEST-STONE & WERSTER CABLE ASSEMBL:’ - e
g T e e
4.0 Teéé'Procedures
- 4.1 stassemble plugs from the receptccle and 3
f 5'f -cleanllness. ,_J\‘_u_nﬁ_dﬁaély‘ )
N 4.2 Measure and record insulation rés;sténce. . o }
DL component They should all be above 5000 megs. .;?ifi;«-i
‘.' 4.3 Reossemble plugs to- receptccle meking sure O-rings J';} ’
- .- ‘a:e properly installed. Repeat IR megsurement. ;f,;é :
..Z 4.{»' 'Tape the ends of the csble following MP-EC- 122, ‘.‘:‘.tjﬁfi f
f ' F steps 7.2 thru 7.6 modified to suit the cable. , 't:EZ:gé :
' jzg:'i'“"gngxneerlng has the supplies for this taping end -, :Si '
. » “will assist technicians in the proper appl;cat;on.'.. :'?' .
. ) {:--Take a photograph of completed assembly.. “,_1%-f: _ ?
. 4{5 . Place cable assembly in’ the test tank w;thout bendlng R
'. :: ‘the cables. The single one inch d;ameter cable should h
L ii.‘ﬁq'ﬂﬁi- ’ i'.fiZEﬁhﬁg”:?ﬁ$'t.j?. 7
4.6 sse :
g ’ﬁx.condztzons- 3
,i QL‘“3 FSE§§:=?$EE$TTbI but dlsregcrd the leak requ;rement;:..' ]
e N 4 7 'Remove cable fiom test tank and. record observations of
:} e . ‘appearunce. Take a photograph. . "'.IaHEE,\IZ'“ .
;;f; _ 4.8 -Remove tape from end of 19 conducéor cable (one inch -
::": o d;ameter) and measure and record insuletion resistance )
: . ‘T ;ﬁvaluep; 1.:' S ",i'ﬁi- o x?l :::ﬂ;:h . ce
i _T: ) i_4.9 '“Disdssepple'p lugs from receptacle and.record observations.
. ni . 1:;'Take photcs whe:e pructlcal.. :' ) ."{ ;:*i;fziu"'féh Z.M: 1
%) o e
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"TEST PROCEDURE

.
R

k l _Fill out all applicable test recorde.

. E e AM v

4.2 As a mznlmum, the follow;ng information

uig

reoorded°

oL

Time at which events etart_and fin

“ e

Chamber pressure.

Chamber temperature.

- vw-.

Helzum leak rate.

-® "

Date of test.
Signature of test operator.

.na.:,

-u\belleve that problems ex;st, immedlately

-an-., vy

> ‘
S5 o

e 1
) ;;\‘. udniin
=y

»information and appropr;ate actlon.
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D. G. 0'BRIEN, INC. | _
TEST - STONE & WEBSTER CABLE ASSEMBLY —— "= -~ -
"Test Results f e

Test results are recorded as insulation resistance

‘megsurements
L S . *

%g’a:e'incluaed with this report. o

Phofogruphs token before and after the gestlére

before and after exposure.

'E}nclv¢ed° The reproducibility of these photogrcphé
s
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less than desired but the significant physicsal
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- <. ELECTRICAL
TﬁlE STEAM PRESSURH TEST - PENETRATIONS

TEST REQHIREHENT

l.l _The electr*cal penetration assembly 15 ta be’

by ‘the" Q/k method sheet. This atmosphere will

Do el adte N P

consist-of both pressure and temuerature

2 e a e "o s

characteristics. The test will last for a
,lperiod as specified by the Q/x method sheet.
At the conclusion of the test, the steam )

e

atmosphere will be. replaced with helium and

the leak integrity of the electrical pene-

e

.
. “H.

The application of this environment is to be

icons:dered as a prototype test onlyu

o . N

tzon units will not be subjected to this

2%
avt .o

"""*...J‘..ﬁ, <
Pl e

;g\environment unless so required by the

B R

*a .

. "
)

. o
volumes are involved, a mixture of

ﬁlﬂ% Helium and 90% Vitrogen “(dry) will be..

Sagn s

contamination and to conserve Helium.
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* ELECTRICAL A
:ntLE STEAM. PRESSURE TEST - PENETRATIONS .

Ti=

EQUIPMEVT REQUIRED

rented on an as-requlred b3318.

A

.
‘l.‘ s .

equlpment.
Hellum bottles.

3 S, ey .

.5 Thermolyne - Model No. PMlKSO.

2.5°
6 'Equlvalent 1nstrumentatlon ma

v e

‘ ‘be substltuted
¥
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cover from the electr:.cal penetrat:.on for

.
., -.,-
.

o N

a..;---

Iatches to contain and seal the pressure

-.-'. - ".-- e

the mass spectrometer by' follow:.ng the

.

Inject hel.:.um :x.nto the can:.ster and establ:z.sh

ey e " e Faye  ae PN

the leak Tate of the"electr:.cal penetration.

’ pprmmaxte%hwzep-aq-&_,
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3.8 Replace the hel:.um atmosohere :Ln the test

[
'.!" *a

'th.e appropr:.ate Q/A method shee‘t.

,'.3 9 Ma:x.nta::.n the environment on the electr1cal

e
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UNITED STATES O

NUCLEAR REGULATORY COMMISSION

REGION |
‘631 PARK AVENUE
KING OF PRUSSIA, PENNSYLVANIA 19406

November 28, 1977
Docket No. 50-220.

Niagara Mohawk Power Corporation
ATTN: Mr. R. R. Schneider

Vice President

Electric Operations
300 Erie Boulevard West
Syracuse, New York 13202

Gentlemen:

The enclosed IE Circular 77-14 is forwarded to you for information.
No written response is required. Should you have any questions related
to your understanding of this matter, please contact this office.

Sincerely,

Cfé& Boyce H. Gr1er
Director

Enclosures:
1. IE Circular 77-14
2. List of IE Circulars Issued in 1977

cc w/encls:

. Lempges, General Superintendent, Nuclear Generation

Perkins, Station Superintendent

Stuart, Operations Supervisor

. Thomas, Jdr., Esquire

. Roisman, Counsel for Citizens Comm1ttee for
Protection of the Environment

.

Mo ——
Norrraoam






