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* U.B.- Nuclear ‘Rogulatory Commission

thasa coMnbtetoria and their asgocisted circuity will operate in the

" connectore for thisenvixonment .ox replacihg thoem with connections

the reguircments of 10 CFR 50, Appendix K.
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Inpiana & Micaican Power Company

r. o, pox o
BOWLING CREEN STATION
NEW YORK, N, ¥, 10004 ©

-

ponald C. Cook Nuclaar Plant Unit No. 1
Docket No. 50-~-315
DPR No., 58

Mr. Rdson G. Care, Acting Direotor
Office of Nuclear Reactor Regulation

NWachington, D.C. 20555

Dear Mr. Case:

. This letter and its attachments are cubmittaed in response
to tha NRC Btaff's oral requeat today for additional information
concerning the use of multi-pin connectors on aafety cables at their
connection to the inside of containment olectrical penetrations.
The only uge of such connoctors at Donald C. Cook Nuclesr Plant
Unit 1 im on instrumentation circults for a total of seventy (70)
instrumonta. These instruments and their function are ligtod in
Attachmant A. ' ©

' Yeptexrday, wo telecopied to the Staff portions of our -
Specification DCC~EE~115 QCN dascribing our post-aceident enviréon-~
mental criteria for the electrical penatrations and connactors and
tha firat twn (2) prges of Mil, Spec. - C - 5015 which show that
the connectors uscd were gualified for operation at temperaturee

éince documentation i not_ aovailabla to demonstrate that

total post-accidont envirxonment, including the effects of pressure,
stoam ‘and cextain: chemicales, we are committed to gualifying these

that are co qualified. In the inteXim until this is donw;’ - ..--
Attachment N provides assurance that we have the capability to

safely trip tho reactor, initiate safoty injoction, isolate the
containment and monitor the course of the accident without relianca,

on the connectors in yunestion.

: Attachment B also demonstrater an ability to safely shut
down the reactor, keep it in a safe shutdown condition and meat all
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. planL will continue to operate safely, we will immedistely im- .-

Bwoxrn and suhgeribed to. beforn

© In addition to this, a significant additional public
haalth and safety consideration 3is tho very low likelihood of o
high energy pipe breask whioh would call upon the connectors to
function. This low probability is documentod in WASH - 1400 and
is reduced cven further by tha short poriod of time to which
“the current reviow applieo.

rinally, to provide oven further assurance that the

plement the administrativa procedures set forth in Attachment. L.

very truly yours,

11 linghsfot E

Vice Prosiden

me on this /> “doy of Novowbor,
1977 in Now York County, New York

[

1/?3; g—\...-—-"'\..

Notary/Public

cos R. Q. Callen Commission Evpies Much b, 10.

RECORY 1X. GURICAN :
Ho\n?\ Pevtic, ﬁh& :‘n‘!"‘lm York {
. AG . . - .
Quptified in m« Yoif, Gounty f . . o
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pP. V. Bhalley - Bridgman . -
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Nurber

¥IP-110
37p-111
ATP-210
HTP-211
UTP-120
Hre-121
11p-220
ATp-221

¥TP-131
¥TP-230
NTP-232
. 37P-150
NTP-2tl
Jrp-2%0
NTP-2kl
¥7R-110
KTR~120
¥TR-130
NTR-150
_¥TR-210
NIR-220

JTR-24

ypP-351
NpP-152
¥PP-153
KLP-151
NLP-152
¥LP-133
NLI-151
ps-133

HFPP-220
NFP-230
MFP-240
JFP-211
JFFP-221

H2P-130 |

HFP-210 |

HFP-231-

-

NTR-230

#ae.4 - mevns rmay fme AmTIEAA -

" RCS HI RED Bypass~Harroy Range-lood 1]
~'RCS CL RTD Bypass-Narrow

. RCS EL XTD Bypass-Narrow Range-Loop 2
RCS EL RTD Bypass-Jarrow

 RCS €1 R?D Bypass-Harrow Range-Loop 2

. Pressurizer level

*RCS AL RTD 3ypess-Narrov Range-loop 3

-

sesre o . - = - - S GAess A AmRasmAn L deas S

Xonanclature

RCS IL KID Bypass-Harrow Range-Ioop 1
Range~loop 1

RCS CL RTD Bypass-Harrow Rangze-loop 1

Range-Loop 2
RCS CL RTD Bypass-flarrov Banoe-Loog 2

RCS 81 RTD 3ypass-Farrow Range-Loop 3
RCS CL RID Bypass-Harrow Rarge-1o9p 3

RCS CL RTD Zypass-¥arroy¥ Range-loop 1 -

RCS HL RID 3vuass-Fa*row Range-loop &
RCS EL RID Bypass-Warrow Range-ioop h
RCS CL RID anas -Harrow Rapge-loop %
RCS CL RTD Bypass-Harrow Range-Loop b
RCS EL RID Well-#ide Range-Icop 1™
RCS EL 3TD ell-ilde Range-Icop 2
RCS EL RID 'iell-¥Wide lange~Loop

RCS EL ITD ell-#ide Range-Icop &
RCS CL XTD Well-viide Range-loop 1
RCS CL RTD Well-vwide Range-Icop 2
RCS TL RID Well-Wide Range-Lood

>

>

RCS CL RTD Well-Wide Aange-Loop
Pragaurizer Pressure %

Prossurizer Pressure
Prossurizer Pressuze..l -

Prassurizer level . P
Pressurizer Leval

. Pressurizer level indicator

Pressurizer Fressure Switish -

RCS Loop 1 Flow ,
RCS Ioop 2 Flov _5'
RCS Ioov ; Flov '
RCS Icop + Flow

RCS ILcop 1l Flow

RCS Iloop 2 Flow

RCS Flow. |

Ioop 3

e

<|- 6-
,< g Ed’

e

, . N TACHH S
Overpower A T.. R Trip p
Overtenp’ £ 2. Rt Trip ~—

- JEcording Onlyf§ Ho Safety

-~

<

Pressure coinc_danu vith Lo Level
Ei Pressure ~ Rx Trip .
1o .Pressure - Bx Trip

Pressare coincident with Lo Level
Ei Level - Zx Trip

Indization on13~no safety function
Pressurize> 1o pressure-Rx trip
gs of Flow - Rx txip

s

-




Sunber

N¥p-241
FP-212
{ NFP-222

KFP-232
t yEP-ohe
NPS-121
¥PS-122

BLP-110
BLP-120

LP~130

LP-1%0
3LF-111
3LP-121
BLP-131
BLP-1%1
BLP-112
BLp-122
BLP-132

g A3b°-1§¢

3LI~110
31I-120
2LI-130
RLI-140
\J:‘l.ﬂu-"o
-311
¥rG-120
MrC-121
YFC-130
MPC-131
 UFC-1k
. ¥FC-141

RCS
RCS
RCS
RCS
2CS

(PT-503)

(PI+405)

Stean
Stean
Stean
Stean
Steanm

Stean
Stean

otean

Stean
vea
Stean

Stean
Steaxn
Stean
-Stean
Stean
¥oin
Hain
¥Main
Main
Hain
Hain
Main

¥aln Stea:x Flow-L:: op % |

RCS :Iide Range Pressure-Looy 2
RCS Wide Range Pnssme-l.oov 1

Homenclgture

Loov ¥ Flow
_Icop 1 Plow
“loop 2 Flow
Ioop 3 Flow.

100D & FIOW oo

""'*‘>

Geperator Level-Narrow
Generator Level-Tarrow
Generator Lavel-Harrow
GenerzZor Level-Jarrow
Generztor Levzl-Jarrow
Generator Level-darrow Rango-Lcop 2
Generator Level-darrow Range-Iloop 3
Generator Level-iarrow Bange-Lcop 3
Generator level-Harrow Aange-Icop 1
Generator level-ilarrow Range-lcop 2
Generator Level-Jarrow Rgngs-Looo 3
Generator Level-Varrow Rangze-Ioop.l
Generaltor
Generator lsvel-Wide Range-~Iioop 2
Generator Lavel-iide Range-~Toop 3

Range~loop
Bange~Loop 2
Range~Ioop 2
Range-Ioop
Range-Icop

Tevel-YWide Range-loop 1"-1'> | <"'R‘e"’mrds & Indicates Only-Ho Safety

-4

> <

Generator lezgl-dide Ranoa-Loon
Steam Flow-loocp I

Stean F"o"a'-,.oov 1 N
Stean Flow-IOOp 2
Stean Flow-loop 2
Stean Flow-loop 3
Steaxn Flow-loop ;
tean Fl ow-I.oop

I

Inss of Flow - Rx‘-'trip

Apemsnusmee

Hi-Le:

I\mctifm g T

.
N

Pev-missive on FHR Systen O'oen, Auto close on

RHR over £COpsi & RCS solid waber ooaratian
L Pres, Pmtection

T 1o-lo level-Rx trip & auto sta.rf;
amci..i.wy feadwater .
vel-Turbine. trip Peedwater
iso.at:on & txip main feedpump
!

N
.

¢rip on MYain, Steam flow-Feedwater
flow nismaten

<31 Steamline Floy-Steamline Isolation

ATTACHHENT A
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Attachmont B |

Capability of Asgssurance of Reactor Trip,
Bafety injection 8ipgnals and Ability .
“to Monitor the Course of the Accident -
. Following a High Enargy Line Break In-
8ide Containment - . o

1~

1. The Abllity to Thitintn Safaguarda from Inside the Containmént 5

Thé first point to bo considered is that such a high enorgy lino break
inside contalnment is extremely unlikely event particularly in the
short perfiod of time required to qualify or replance connectors to
resolve this matter. Electrical penetrations exit the contalnment

in % guadrants such that the trip signals for the unaffected puad- ;
! rants could oceur before thoe hostile onvironment is experienced at ~
{ their location. With regard to automitic, actuition Sf safety - T
gystoms and reactor trip, thase funotione are anctuated by containment
pressure signals at 1.2 PSI. For an environment more sovere than :
1.2 P8I, tho safety function wlll have ‘already been initiated by B
cqntainmont prassure signnl. It is unlikely that a mild environment }
i of about 1 PSI will fail the connecetors, In addition, were all the y
connectors- to fall in the shorted mode, numerous trip slgnals would 3
vccur duae to the funational diversity of tho protection systom. . Thus f
automatic initiation of the roquilred safety functions is assured.

2. Subsequent Oporator Action

Tor operator action required following a loss of coolant accident, a
steam line break or u feedwater line brosk, the following mpply:

roxr the loss of coolant nccident, the only manual actlon required is
switchover. This actlon is initiated based on the refneling water
storage tank davel which is outside conLainmnnt. For the stonm line

- and- fbedwatnr lino break, in .the absonoea. of normal: reactor.coolant, . .-
Bystem and pressurizar inastrumentation, the operator can allow

- guxiliary feedwater and safety Injection to run indefinitely. At
f’this point in plant 1life, the reactor coolant system integrity will

| bo mnintained even il the systom 1s pressurized to tho relief valve

aetpoints.
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Page 2 of 3 Attachment B

~ ern -

3. The Backup Ability to Detoct an Accidont and.Initinte Safeguards, '
and the Ability to Monitor the Course of an Accident i

A reviow was condueted of theo important varinbles wvhose Btdtun‘ 1
following a LOCA, gsteamline break or feodwater line break are neoded i
i

by the operator for detecction of the accidont, initiation of siafe~
guards and monitoring the course of the sceldent and which do not
requlre the.operabhility of the ITT Cannon electrical connectors
inside tha containmoent. The variables aret

1. Containment pressure ~ transmitters are located outnide the
containment.

2. Steam gonerator proasure = this parameler 1ls monitored outside
the containment and also yields steam temperature because of the f
gaturanted. state, f

3. Roactor coolant system temperatura .- an approximatec temperature L E
is indicated by steam generator pressure (sce Item 2 above). .“.i

t Y. Reactor coolant asystem pressure - this is monitored by a pressure

| . inatrument on the digcharge of thoe contrifugnl charging pump. This i
l instrument is not isolated by containment isolation. In additlon,
|

|

|

|

|

|

|

r

reactor coolant pressure is available from decad wolipht testor NPX-1S51.

5. Pressurizer Watar Leavel = this paramoter can be evaluated indirectly
+ through the use of normal charging flow instrumentuation oulslde con-
{ainment, evaluation of totnl drain flow from containment sumps by
usa of gump pump run time counter located outside containment or

evaluation of RWST level decrease.

6. Refueling VWater Storagae Tnnk Watexr Levelz normal instrumentation
located outsaide contalnment,

7..Boria Acid Tonk Solution level' normal instrumentation located’
outside containment. )

8. Bteam Genorator Water Levelst approximate water lovels will be
_obtained by inastalling a differontianl pressure cell on the cteam
genarator blowdown sample line and the steam outlet sample line,
both locoted in the Nuclenr "Sample Room. To monitor this vari-
abla, an instrumentation and control technician will. be avallable
2h hours o day until such time that the testing of the connectors

‘19 completod._ . S o e e 7
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Iy, Expectad roaponse tima following a high energy line breal inside

containment ‘

+

v

I Question 19 of Appendix N of the FBAR provides the pregsure responscs

i  for a mpectrum of loss of coolant accidenta. For the large break,

i this shows that the containment hi pressure asignal of 1.2 psi will

be raached in 0.2 seconds or losa following the raloane to the

contoinment. The steam line brenk reosponse is simlilar, This

:  eoupled with an actual measured Instrument response time of loss

than O.4 speconds to initiate & safety injection slgnal is within .

the onvelopae of safety injaction actuation time assumnd in the

5 analysis. Thusa the total rcsponse following a high encrgy line

:  break within containment -is within the envelope assumed in the safety

t onaolysis, and the resulting post accldent parameters will be within .
the limlts specifiod in 10GFR50.46 Appendix K to 10CFR Part 50, ">

-
»h "

- -t - -:- v -
.. -
ha . \
.
I SN
«

\’,A,.AM{A, L Y de n P AAACAARARS EAAAARAAAAAAAAARAAL #  ACKAAAAAAAA PAAANAAARANAAARNAA AN VOAAARA YA LA XA MAN AT e SRS v“f\- SRS r&A-"Q
Pl N . Tyt o N : > » . -

i ‘]r‘

P T
L i ame. =

-
14
~—
-




. 3L ) ,
N PSR ] PR T L T AT, e At LRI P “ W g . | A
oA . Ayl e - NI I A s T TTRRAT TS Tt | iy RIS R SRR I PO . - . e e il Vi
TR LT R P TP I o NIV ILN YU W79 N FOv & 2ol o . v g dada b
ol oy - ¢ 7
LA}

PO

Page 1 of )

Attachment d

In addition to the ability of the operator to monitor
and control the wvaents ‘as noted in thae abova items 1 throwgh 8,
wa will also commit to manual omergency ¢hutdown and/ox Safety
Injaction actuation if eitherxr of the following occurs:

Iamy st 4 n - wew  ®
13

(1) actustion of the Ice Condanser Dooxr "opon”
. Jamps coincident with cither low stcamline
? prersure or rise in containment pressurn
P aoccurs,

.

(2) an {ncreace in containment humidity of 25%
‘ within a period of 5 seconds_.on both
L containment humidfity  detaectors coincident
with an indication of containment prxessurce
risa, . . . i .
[ 4
None of therne jitems would be effected by the failure

of the ITT Cannon connectorm. The Jee Condenser doors "opon"
Jamps are hard-wired through tha containment penatration and the
steamlina and containment prossurae indicators are located outside
containmoent. The time response of the humidity detectors is
‘short, relative to the accident environment reaching the contain-
mant penetration feedthrough.

\

At: any tima' we axe bolow 10% power on Unit 1 until the
ITT Cannon cpnnactorssare"qunlifiqdioyr@p]dce&,-w«~wif}“mnnuaﬁly ‘
initiate start of auxiliary’ feadwatar pumps and maintain them
in operation until shutdown oxr rxoturn to power.

/
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