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%t is Consumers Power Company's conclusion that this list provides au adequate
basis to support cperation ¢f the plant.

Included as Attachment II tc this letter is an updated copy 4£ the electrical
equipment qualification tables in the format as previously submitted by
Consumers Power Company (February 24, 1978). This attachment is being sub-
aitted in order to ensure that previously submitted information is current.
Some revision was required to accommodate newly acquired information and to
correct errors found during this review. Other unrevised pages of the previous
submittal have not been resubmitted.

David A Bixel (Signed)
David A Bixel

Huclear Licensing Administrator

CC: JGKeppler, USNRC

A NN



ATTACHMENT 1

Electrical Equipment-Znvironmental
Qualification and Reauirements
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Notes

1.

If the evaluation or test shows that the cable or splice can withstand 100%

relative numidity, and chemical spray, it is assumed that it can with stand

suomergence as the comditicns (wetting of the cutside) are similiar. It is

not likely that the so;eroid valves SV-4876, SV-LEES and SV-L3QL will beccme
submerged btefore nerzonn 1 their safety “unct on, however if they do beccume
submerged and fail th afa.em will go to a fail safe condition.

The values in the "time needed"” column are based on the 0.008£:2 breax in
the primary coolant piping or steam line. For environmental conditions
see Reference 34, figure 1. For justification of the actuation times

see Reference 24,

Values for the specified radiaticn dose were obtained by combining the data
in Reference 35, 36, and 53 with that of Note 2 above.

The specified environmental data for equirment cutside of contairment was
derived from References 45, L6, and 53.

Reference L0 stated that if the radiaticn levels were less that 10°Fads
decumentaticn i3 cot applicable. Reference 53 shows that the rediaticn
levels in the cutside contaicment locatiocns is much less that 107Rads
over a 30 day pericd following a LOCA.

The definiticn of "Cualified by Svaluaticn' was proviced im a May 15, 1575
letter (RBSewell to Division of Reactor Licensing) ia response %o stalf
questions ccncerning Srecial Report Mo 21, "Investimmticn of and Cerrection
of Discrevpancies Associated With Zguipment chu.red to Cperate During a
Postulated Loss of Cocolant Accident."” This definiticn specified tke fol-
lowing:

"The term 'Cualified by Ivaluaticn' says that certain equirment which must
'unc* on in the LOCA ezvircrment was Lavestiga ed azd a judgment made

with respect to ita ability to withstand the ICCA envirccment and rerform
its required function with reasc:able assurance.

The equipment so qualified was reviewed to determine:
1. 1Its location;

2. Its cperating principles;

3. Which zaterials used in its ccnstructicn are essential %0 reascnably
assure operability;

the essential materials remain functional under postulated ICCA
conditicns. This was establiskted through cne or a cembinaticn of
the following:

’
0

tandard engineering handbcooks,
. Telephone contacts with vendors regarding umusual =aterials,
¢. Vendor catalogs and desizn application data, and

d. Where possible, ccmparison of Big Rock Point equirment to
qualified models of curreat manufaciure

hi !
et

*J

s, Terience.
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sed uz t x sistent with the FHSR and the
applicable design and equipment specifications at the time of procurement,

Jud t was made r 4 ty of the eguipment to perform its
safety function with reascnable assurance in the LOCA environment."

Core spray level and pressure actuatipn switches are evaluated tc withstand
rediation levels of at least 3.6 x 10 rad. Attachment 1, Table 1, of
Reference 43 lists the integrated absorbed dose after LOCA. Inherent in
this table is the concept that release begins (ie, core melt starts) at
time t = 0, GSince the core spray system is obviously designed to operate
(the pertinent control functions being accomplished) prior to the beginning
of core melt, it is conservative to assume that the need for the level end
pressure actuation switches is over well within the first minute of the
postulated core melt., Thus, since the radiation dose for submgrged com=
ponents cne minute after inception of core release is 3.4 x 10%, it is
concluded that the radiation gualification of the core spray level and
regsure switches is satiafactory.

of csble splices within containment for safety-related systems
at was initially identified and addressed in the Big Rock

O o
el
e
LY
Q

s
R i

Point Fire Safety Analysis dated March 29, 1977. At that time, Consumers

Power Company committed to modify these splices to ensure their environmental

qualification initially for waterproofing and later extended to include LOCA

conditions. These splices have been wrapped with waterproof tape (see

Beference 50). An evaluation was made (see Reference £1) which demonsirates
! bill c

[

b

N
h
(8
s |
w

Although the specific type test referenced for the RDS penetration qualifi-
cation stipulated a2 maximum temperature of 223°F, an alternate test conducted
successfully on similar penectrations provided additional data. The tast
parameters were: 2320°F for 20 minutes, then 220°F for 30 minutes and finally
150°-170°F over the next 1.75 hours with an approximate 2ke-hcur hold period.
These test parameters are not fully consistent with the conditions specified
in the qualificaticn envelope of Attachment l; however, in all cases, the
“est parameters cited above meet or exceed the containment temper=sure
transient predictions for the variocus coolant pipe btreak sizes ¢ .t were
considered in constructing the gqualificaticn envalcpe. Thus, it is concluded
that the eavircnmental gqualification documentation that exists for the BDS
penetraticns is adequate ¢ ensure their capability to perform as designed.

There is approxizately 250,900 fest of cabling supplied by Anaccnda,; Ckonite,
Plastic Wire and Cable Corp, Reme Cable and Jenersl Zlecsris that was part of
the initisl construction package at Big Bock Point. This wiring is used for
both safety-related and nonsafety-related equipment; no wiring segregation of
detalled identification has been =sccomplished or is contempleted., The sables
have Deen tested and shcwn capable of withstanding LOCA temperatures, although
10 other type testing has been done. 3Because of the age of the cabling, it

is anticipated that no further documentasion will be retrievabla,
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This instrument is located in a room where the normal dose is lO0r/hr

at power and 350mr/hr at shutdown. The plant i3 down a minimm of

& weeks per year so that the average dose is 3.3%r/hr which equals
3.1X10°r over 40 years. This instrument will also be submerged during
a LOCA. The IOCA dose is 7XA06. The combination of the LOCA dose and
normal dose is less than the dose for which the instrument is qualified.

Znvironmental conditions wiiain the main control room at any time are not
expected to exceed G0°F and/or 20% FH. Information found in Reference
46 substantiates this claim.

Environmental conditions within the Cable Penetration Hoom, lay down
area and shop duriag postulated Main Steam piping breaks will resalt

in relative humidity of 100% but no greater than aszbient texperatures.
It is not expected that these temperatures will exceed 100°F References
L6, 57, and 58 substantiate this claim.

The effect of pressure in this case is to force moisture into the cracks
possibly resulting in a sbort. However since it is temperature and
radiation qualified the damage will Be zo minor that a short would not
develope.

References state that the piece of equipment is rated for 75% relative
humidity. It is not expected that the relative mumidity in the control
rocm will exceed 75% for any significant length of time, if indeed it
ever reaches that wvalue. t is considersd that the probakility of this
occuring at the same time as a IOCA is insignificant. In addition
general industrial use of the ecuirment would indicate that it will function
at higher than 75% bumidity since such levels are common in unheated or
un-air-conditioned areas.

This piece o
that the realtive mmidity in these areas will exceed 20% for any significant
length of time, if indeed it ever reaches that value. It is considered that
the protability of this occuring at the same time as a LOCA is insignificant,
In addition, general industrial use of the equirment would indicate that it
will function at higher than £0% humidity since such levels are ccmmon in
unheated or un-air-conditioned areas. The only time when it is town that
the humidity will exceed 20% is when there i3 a steam line treax cu*side
of contairment. This equipment is not required for cutside containment
breaxs.

Y

L

ceat 1.0X loéﬁads because
ereace 37 points out that
actor of 2-4, We there-
ied radiation envelcrpes

The cadble was rated at 5 X lOé?ads and the spl
of the materials used in its construction. Refer
using FCHR assumptions may reduce the dose 5y a ¢
fore believe that the uncertainties in the specif
the dose to which these are gqualified.

d

equirment i3 rated at 30% relative humidity. I% is ot expected
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Fraaniklin Institute Hesearch Laboratories, Repct F-C2737. :
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May 23, 1375, 3RP-TF-19G.
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3RP-TF-221.
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C J Hartzman/ D E DeMcor, "Big Rock Point Plant - Comments on SEP Draft,
Attached to MARU 2-78," November 3, 1378.
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Electrical Equipment-EZnvircnmental
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Requirements
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Method o) Qaliftcation

Not requiced.  loceted Lo ulallon
pover room wd vl cxper lence
Bormal swbilont condit bonn.,

Mel: 2,30
Note 14,106

Qualificd by evalustion. (8ce
Fuotnote 1 tor deflaltion of
“Qual i tied by Evaluwtion.™)
letter B B Bevell to Diviglon of
Hewctor Licenslng dated SIS15
vritten Lo document cgul pecnt
Wuwliflcatlon,  Note: 10

o qualifled wa w backup vystow,
and con e Liwue

wsed da Hlew of

wwltehes. Mo automstle controle
wasocloted with suwp level
vl leheu,

Hel: 2

Hot vequlecd locuted vutelde
contalument and will experience

notwel wwblont conditions,

hel: 9
Note 14,10
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If th: evaluaticn or test shows that the catble or splice can withstand 100%

relative humidity, and chemical spray, it is assumed that it can with stand

submergence as the conditicns (wettinz of the cutside) are similiar. It is

not likely that the solencid valves SV-4876, SV-48€9 and SV-4521 will become
submerged Tefore performing their safety function, however if they do beccme
sutmerged and fail the system will go to a fail safe condition.

The values in the "tizme needed” column are sased on the 0.008£42 break in
the primary coolant piping or steam line. For environmental conditions
see Reference 34, figure 1, For justification of the actuation times

see Reference 24,

Values for the specified radiation dose were obtained by combining the data
in Reference 25, 36, and 33 with that of Note 2 abcve.

The specified environmental data for equipment cutside of containment was
derived from References 45, 46, and 53.

Reference 40 stated that if the radiaticn levels were less <hat 10°Rads
dccumentaticn i3 not applicable. Reference 53 shows that the rediaticn
lavels in the cutside contaizment locasions i3 much less shat 10°Dads
over a 30 day pericd following a LCCA.

The definiticn of "Qualified by Svaluaticn" was arcv‘ded in a Moy 15, 1575
letter (FESewell to Divisicn of Reactor Licensing) in response o s.aft
questicns concerning Special Repert Ho 21, "Investigation of and Correction
of Discrerancies Associated With .qui;me“ Required to Cperate During a

Postulated Loss of Ccclant Accident.” This definition specified the fol-
lowing:
'The term 'Cualified by Zvaluatica' says that certain ecuirment which =ust

function ia the LOCA envircmment was investizated aud a judgment made
with restect %0 its ability to withstand the LCCA envircrment and verdsrm
its required functicn with reascrable gssursnce.

The egquipment so gqualified was reviewed to deterzine:
l. 1Its location;

. Lts cperating principles;

3. Which =materials used in its sonstruction are essential %o reascnavly
assure cperatility;

$, 1If the essential materials remais functional under postulated ICCA
conditicns, This was established throusgh one or a coembinaticn of
the following:
a. Standard ezgineering handtocks,
b, Teleghone contacts withk vendors regarding urmusual materials,
¢. Veador catalcgs and design application data, and

% 4 - 4 « T —e A —
4. Where tossible ; ccmparison of 3ig Rsce Soint eguizmeat to
an -

-
qualified mcdels of current manufacture, and

e, ZIxperience.
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Based upén the above information and csonsistTaac ="
applicable design and aquipment specilicaticns at &A%,
a judgment wes made regarding the abilisy o7 <he e oS
safety function with reasconable assurance in iz

Core spray level and pressure aztuation s .tcizes are evaluatec “» Wl hstand
radiaticn levels of at least 3.6 x 10% = . ;
Reference +9 lists the integrated absor?

iy A i ] .
this tzble is the concept that relessse t

time © = 0. Siuce the core spray system .. =%

- . - .

(the pertinezt comtrol fumcticns being ac. «. -} 5 ing
of core melt, it is conservative to assume .=, “. = S5 TR lavel o and

g

pressure actuation switches is over well wi . t=» ;
postulated core melt. Thus, since the radi-'Jior i-s¢ for subnarged -
vonents one minute after inception of core : “gul s 30 X0 :
concluded that the radiation qualification o: € LTIe STrey laTe

pressure switches is satisfactory.

b

The existence of cable splices within contaiamen. salsty=ralazed systess
at Big Rock Point was initially identified and addressed in the 3ig Rock
Point Fire Safety Analysis dated March 29, 1977. At that zize, Consumers
Powver Company committed %o modily these splices ansur ental
gualification initislly for waterprcofing asd 1 LOCA
conditions. These splices lave been wrapped vi gtarprec? ter

Reference 80). An evaluaticn was mede (see Reference 51) which iamcns<rates
their ability to remein Tunctional during and after a ICOCA.

% or it o .
he RDS penetrazics 3u

Although the spesific type test refereaced or

2o
caticn stipulated a paximum temperature ¢f 22 y B0 Bltérmate Tast zan zed
guccessiully con similar penetrations provided ditiongl T
e = R ~Q - - -
parameters were: 250°F for 30 minutes, then oF for 2
s

Do
a N O o

e 0
of

150°=170°F over the next 1.75 hours with an app
-

"
-~
i
o
®
I e O O

These test parameters are act fully consisten R the %

in the gualification envelope of Assachment 1; acwever, ia all cases, <

test parameters citei abcve zZeet or exceed the containment temperaturs
transient predictions for the varisus ccolant pipe breac sizes thas wsrs
consilered in construcsizg the qualificaticn envelope. Thus, it is 22

that the savironmental quallificaticn dccumentation that exists foy =he 2CC
penetraticons is adequate %o ensure their cepability %o perforz as 3
There {3 approximately 250,000 feet of cabling supplied by Ansconda, C itz,
Plastic Wire and Cable Corp, Some Cable and General Zleciris that was 4
the initial construction package at Big Pock Point. This wirizng is usei 7:»
sota salety-related and nonsafety-related eguipment; no wiring segregatizz :r
detalled identificatiosn has been accempiished or is contemplated., The

fave been Tested and shown capable of withstanding LCCA temperstures,

o other Lype testing tas veen dcne., 3Secause of the age of the cablin

i3 anticipated that no further documensation will be ratrievable.
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This instrument is located in a reom where the ncrmal dose is 10r/nr
at power and 350mr/ur at shutdcwn. The plant is down a minimum of

& weeks per year sc that the average dose is 35.%r/hr which equals
3.1X10°r over 40 years. This instrument will also be submerged during
a LOCA. The LOCA dose is TX106. The combination of the LOCA dose and
normal dose is less than the dose for which the instrument is qualified.

Envircnmental ccndi:igns within the main control room at any time are not
exvenced to exceed S0°F and/or 20% FH. Information found in Reference
46 substantiates this claim.

Invircnmental conditicns within the Cable Penetration Room, lay down
area tnd sbop during postulated Main Steam piping breaks will resalt

in relative humidity of 1C0% but no greater than ambient temperatures,
It is not expected that these temperatures will exceed 1° /"F References
L6, 57, and 58 substantiate this claim.

The effect of pressure in this case is to force moisture into the cracks
possibly resulting ia a short. However since it is temperature and
radiaticn qualified the damage will te so minor that a short would not

- 1

develope.

References state that the piece of equirment is rated for 75% relative
humidity. It is not expected that the relative humidity in the contrel

rocm will exceed 75% for any significant length of tize, if indeed it

ever reaches that value, It is considered that the probability of this
occuring at the same time as a IOCA i: insignificent. In addition

general industrial use of the egquirment would indicate that it will function
at higher than 75% humidity since such levels are common in unheated cor
un-air-conditioned areas.

is piece of equipment is rated at 307 relative humidity. It is not expected
that the realtive humidity in these areas will exceed 30% for any siznificant
length of tixe, if indeed it ever reaches that value. It is considered ¢hat
the provability of this occuring at the same time as a IOCA is insigificant.
In addition, general industrial use of the eguirment would indicate that it
will function at higher than 80% humidity since such levels are ccmrmon in
unheated or un-air-conditicned areas. The cnly time when it is iciown thas
the humidity will exceed Z0% is when there is a steam line treax cutside
of containment. This equirment is not required for outside containment
Lreaxs.

-
-
A4
-

-
The cable was rated at 3 X 10°Zads and th solice at 1.0 X lcéiads tecause
of the materials used in its construction. Zeference 37 points out that
using FSHR assumptions may reduce the dose by a factor of 2-4, We there-
fore believe that the uncertainties in the specified radiation envelopes
the dose tc whic' these are qualified.
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