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SECTION I-'

INTRODUCTION AND BACKGROUND

On January 16, 1975, Consumers Power Company removed the Big Rock Foint Plant
from service after a design review of existing ssfeguards equipment revealed
that they might be rendered inoperable to perform their function after the
operation of a proposad new reactor depressurizing system. Many man-hours
were expended during the subsequent six-month outage to qualify components in
the two core spray systems, the two enclosure spray systems and the contain-
ment isolation system (inside containment). The results of the qualification
effort as well as the modifications made to the Plant were provided to the NRC

in Special Report No 21. The NRC indicated their agreement with the actions
taken by Consumers Power Company to qualify the equipment in a letter from K R
Goller :o R B Sewall dated May 30, 1975.

On Decembir 23, 1977, in a letter from V Stello to D A Bixel, the NRC re-
quested taat Consumers Power Company provide a submittal on the qualification
of electrical equipment. The required response was provided on February 24,
1978, in a submittal from D A Bixel to D K Davis. An errata sheet to the
February 24 1978 letter was submitted on March 23, 1978 in a letter from W S
Skibitskv to D L Ziemann.

On September 6, 1978, Consumers Power Company was advised by NRC in a letter
I .* from ' L Ziemann to D A Bixel that information transmitted in pr1vious submit-

tais aad been put into a standard format. Consumers Power Company was
requested to complete the formatted tables (as more information was required
than was contained in previous submittals) and to confirm accuracy and
completeness of the information. On November 30, 1978, Consumers Power
Company provided the NRC the requested information in a letter from D A Bixel
to D L Ziemann.

In a letter from D L Ziemann to D P Hoffman dated February 15, 1980, NRC
provided Consumers Power Company a set of guidelines to use in performing a
review of the qualification of electrical equipment. Subsequently, on
August 29, 1980, the NRC transmitted an amendment to the Big Rock Point
operating license requiring that Consumers Power Company submit by November 1,
1980 information necessary to support a safety evaluation report on the
qualification of safety-related electrical equipment at the Big Rock Point
Plant. This submittal contains the necessary information.

|

%
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4 SECTION II

DEVELOPMENT OF THE EQUIPMENT LIST AN') THE ENVIRONMENTAL PARAMETERS

The equipment list for the Novemb<er .1, 1980 Big Rock Point Electrical Equip-
ment Qualification effort was developed in three phases:

Phase I

1. Emergency Procedure EMP 3.3, Rev 12, " Loss of Reactor Coolant," was
reviewed to obtain a list of equipment used by operators during the
accident.

2. The list was shortened by deleting equipment that wasn't located in a
hostile area. The hostile areas are defined in Section A.

3. Other equipment was deleted on a case-by-case basis as stated in Sec-
tion B.

Phase II
.

1. The Instrument Data Book (Volume 4 of the Big Rock Point Plant Manual)
was reviewed to obtain a listing of all equipment in the post-incicent
system, containment isolation system, the KDS system, the reactor

f''' protection system, the fire protection system, the emergency power
system and the reactor vessel general system.s

2. The list was then reduced based on whether or not the equipment was
located in a hostile area, whether or not it was electrical and
whether or not its function was deemed to be necessary to mitigate a
LOCA r HELB.

Phase III

1. The lists obtained in the first two phases were then compared and the
final list was generated. Thit list is found in Section C.

2. Criteria for determining required lifetime of the equipment subsequent
to a LOCA or HEIS event are documented in Section D.

3. Section E contains the environmental parameters for the five hostile
areas.
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A. Hostile Areas

Equipment considered rci qualification was the equipment required to .
,

; mitigate the effects of a LOCA or main steam line break (MSLB) inside
! containment or an MSIJ outside containment and, in areas which suffer from

the direct effects of these accidents, are defined as hostile areas.;

Areas of the Plant which house equipment required for the above accidents,>

j but see_only normal environment or a slight rise in room temperature due
to operating equipment heat loss, are not hostile areas and are not

,

considered here (as permitted per the NRC Regional Meetings on Electricel
].

Equipment Qualification).
~

*

!

} The five areas listed below are considered hostile for the purposes of

: electrical equipment qualification at Big Rock Point. Drawing 0740G40100
shows these areas.

1. The containment is subjected to pressure, temperature, lumidity, gamma
and beta radiation, submergence, containment spray and some thermal
aging during the course of a main steam line break (MSLB) or a Loss of

Coolant Accident-(LOCA) inside.
I'

2. The electrical penetration room is subjected to humidity during an.

MSLB outside of containment. During a LOCA inside containment, the
electrical penetration room equipment receives a radiation dose due to

: shine from the containment wall. This room is unlike any of the other
; hostile areas outside of containment in that it is insulaten and,.

} therefore, suffers a temperature rise through the wall of containment. '

!
3. The sphere ventilating room teceives a gamma radiation dose due to,

i shfue from the containment wall during a LOCA. The construction of
i ' the building is such that heat can be readily dissipated; therefore,
i an ambient temperature is assumed. The structure is physically- .

! removed from the turbine building and will not be affected by an MSLB ;

outside of containment.

I 4. The core spray room is a subterranean structure which houses the core
spray pumps and core spray heat exchanger. The structure is

,

physically removed from the containment wall and will, therefore, not |
'

. be subjected to shine through the containment wall nor a temperature w
-

| rise from heat transfer through the containment wall; however, when

i the containment sump water is recirculated through the heat exchangt-
| subsequent to a LOCA, the recirculated fluid provides a gamma
; radiation source and a heat source. An MSLB outside containment has

no effect on this room.
.

5. The pipe tunnel is located in the turbine building. It is an area, -

where the~ fluid piping enters the containment building including the,

t- main steam and feedwater lines. Although some gamma radiation will be
! accrued by the equipment in the tunnel subsequent to a LOCA due to

shine from the containment wall, the main steam line break provides a4

more severe environment to equipment in this area .

|
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B. Justification for Removing Equipment From Big Rock Point EEQ Listing

Equipment Justification

MO-7069 This valve is electrically disabled in open position.

MO-7065 This valve is for the main steam line drain. It is a

normally closed valve.

POS-6628 NRC staff, during their site visit, stated that limit switches
6629 used for indication only need not be qualified at this time.
6630 All of these position switches are associated with containment
6649 isolation valves. The emergency procedure requires
6651 " subsequent" operator action to first check the vent valves
6656 closed and later to verify automatic isolation valves closed.
6660 If they don't close, the operator is to attempt to close them
9101 manually. This manual attempt probably would be done by the
9102 S-5 switch ("close penetrations and scram").
9103
9104
6627
6632
6618

. 6623
6624

L 6626
6653
6654
6655

SV-4917 This solenoid valve controls isolation valve CV-4107 which
is downstream of the main steam drain valve, M0-7065, which
is normally closed. Since MO-7065 is normally closed, this
valve f3 not required.

SV-4895 These valves operate the control valves on the suction water
4858 to the control rod drive pumps. These valves are not needed

since the pumps have integral backup isolation valves in
addition to a check valve outside of containment. During
the next refueling outage, a modification is scheduled to
place a check valve in the suction line both inside and
outside of containment.

SV-NC22C These solenoid valves control the scram dump tank isolation
D valves. They are excluded from qualification because their

failure to function during a LOCA would allow leakage to the
reactor building sumps, a negligible problem compared to the
LOCA.

O
, ! !
! N/

rp1080-0541b-63
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Equipment Justification

I & C Power This panel is located in containment. It is fed from the
Panel 2Y 2B bus through I & C transformer 2B. A breaker located in

the station power room, 22Y1, provides protection to the 2B
bus and the other I & C preferred panels (1Y and 3Y) in the
event 2Y fails.'

RE-8258 These radiation monitoring instruments cause the containment
RE-8259 vent valves to close due to radioactivity in the atmosphere.

The intent originally was to have the valves close on high
radiation in the event of a fuel handling accident rather
than a LOCA. When thinking in terms of a LOCA, these
devices become a backup to any of'the scram input signals
since any scram closes the vent valves. Pertinent scram
inputs for. this argument are low steam drum level or
containment high pressure. In any larger size break LOCA,
the radiation instruments will not have a chance to respond
prior to the high containment pressure switches or the low

a

| steam drum level switches. In the very small size LOCA, the
radiation levels may not be high enough to cause a vent
valve closure via the radiation instruments. No credit has
been taken for these instruments in mitigating the
consequences of a small steam line break.

FE-5000 This equipment is used to provide acoustic monitoring on
5001 the steam drum relief valves. This equipment is presently
5002 scheduled to be qualified by Babcock ;.;d Wilcox. Also
5003 since this equipment is used for monitoring only, it can
5045 be qualified at a later time.
5046

CA-5000
5001
5002
5003
5045
5046

[ )
\s_/

,
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C. Equipment List

RADIATION FIG.SSURE IG LATIVE
DEVICE T m PER M RE - %100 9, PWM smmMN IDCA PSIA HUMIDITY.9 NLEVATIOP TIME REFERENCE

NE EED D W INGSID M RI M ION - MR/hr H 340y MH/hr RAD 1005 PWR 4HUTDOWN IDCA NOlG4 LIX'A NOHM LOCA

F 50 - 90 50 - 90 235 14.7 41 7 20-80 100 625.5 30 days a 300457 3 x 10)7FT-2161 2 7 E2 2
1 32 x 10 1 o 3004:4

FT-2163 2 7 E2 2 50 - 90 50 - 90 235 14.7 1:1.7 20-80 100 625.5 30 devs a 40123
FT-2164 2 7 E2 2 50 - 90 50 - 90 235 14.7 41 7 20-80 100 625 5 30 days c 4e711

0 40712
FT-2162 10R/h 3 5E6 350 50 - 1h0 50 - 90 235 14.7 41.7 20-6J 100 578 30 days G k0713

I,0 5 ,,

R/hrn

LS-3562 3 1 E3 3 !s.9 x 1 i 50 - 90 50 - 90 235 14.7 41.7 20-80 100 595 1 day G 3:0123
1.2 x 1 I G 300bl6

LS-3563 3 1 E3 3 2.0 x 1 ( 50 - 90 50 - 90 235 1k.7 41.7 20-80 100 587 1 day o 300k2
7 3 x 10 (

LS-3564 20 7 E3 5 50 - 90 50 - 90 235 14.7 41.7 20-80 100 579 1 day
LS-3565 20 7 E3 5 50 - 90 50 - 90 235 14.7 si .7 20-80 100 574 1 day

,

2.0x10f't
l 50 - 90 50 - 90 235 lis.7 si.7 20-80 100 590.5 1 hour G 300182LS-REO9A 8 2.8E3 8

1 3 x 10
LS-REO9B 8 8 50 - 90 50 - 90 235 14.7 il.7 20-80 100 500.5 a 40711
w-RE09C 8 8 50 - 90 50 - 90 235 14.7 61 .7 20-80 100 $93.5 G 40123
w-REO9D 8 8 50 - 90 50 - 90 235 14.7 61 .7 20-80 100 590.5
m-RE09E 8 8 50 - 90 50 - 90 235 14.7 61 .7 20-80 100 590.5
m-RE09F 8 8 50 - 00 50 90 235 14.7 61 . 7 20-80 100 590.5
w-RE09G 8 8 50 - 90 50 - 90 235 14.7 61 . 7 20-80 100 590 5o

'#
w-RE0rA 8 2.883 8 $0 - 90 50 - 90 235 14.7 it .7 20-80 100 590.5 ''

5I 50 - 90 50 - 90 235 14.7 41.7 20-80 too 595 30 days a 300h2i3-3171 (top) 3 1 E3 3 7 3 x 10 7
132 x 101 G h0100

LT-3171 (Bot) 20 7 E3 10 4 50 - 90 50 - 90 235 14.7 41.7 20-80 100 575 30 days G b0123
, G herli

MO-7051 10R/hr3 5E6 3 5 x 10 7 3 x 10 I 50 - 130 50 - 90 235 14.7 41.7 20-80 LOO $99 30 days 8G 01(6
7<

T L.32x10$ G l.0711
.5R/hr1 2

MO-7061 10R/hl3 5E6 3 5 x 10 50 - 130 50 - 90 235 14.7 41.7 20-80 LOO 599 30 days G 3:0123
5R *ar1 'e

/

*
DATE 10/29/80
REVISION 2

PAGE 1 0F 6
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HADIATION PHESSURE le.LATIVED M CE TEMPERATURE oF100 % Pwh unrrDOWN wCA PSIA laJMIDITY-1 >:1EVATIOs TIME REFEREISCEEENTIFICATION
MR/hr H le0y MH/hr RAD 1005 PWR Bl5ftDOWN IOCA NOIN LOCA N0HM IOCA N EN EE

MO-70614 2 7 E2 2 7 3 x 107
1 32 x 101 50 - 90 50 - 90 235 14.7 41.7 20-80 100 625 5 30 days c 30103

0 fe0165
C 40168
C 40123,MO-7068 2 7 E2 2 50 - 90 50 - 90 235 lb.7 41.7 20-80 100 #622 30 daysMo-7mo 10 3 5E3 10 50 - 90 50 - 90 235 lle.7 41.7 20-80 100 636.8 30 days o I0123

IG :0165Mo-7071 10 3 5E3 10 e 50 - 90 50 - 90 235 ik.7 41.7 20-80 100 636.8 30 daysgMo-70f(; 03 1 12 03 is.O x 10 60 - 90 60 - 90 152 14.7 14.7 20-80 20-84 >586 30 days c 40123
G isol(a

g G kW11Mo-7072 03 1 12 03 Is.O x 10 60 - 90 60 - 90 152 lI s.7 14.7 20-80 M-80 588 30 days

PG-638 0.3 1 E2 03 1s.O x 1 60 - 90 60 - 90 152 14.7 it s.7 20-80 m-80v588 21 hours c 40168
3 PG-706hA le 1.l*E3 0.1 2.0 x 1 leo - 100 40 - 10''182 ik.7 41.7 20-80 M-10>5W 1 hour G 300e9
'

PS-7064B 4 1.bE3 0.1 2.0 x 10 140 - 100 40 - 10|| 182 11 . 7 I:17 20-80 N-10)S97 1 hour G 40123
,

4
i PG-IG11A 4 1.laE3 4 2.0 x 10h 50 - 90 50 - 90 235 lis.7 bl.7 20-80 100 621 1 hour G 30045

'

! 1 3 x 10 t
PS-IG118 4 1.laE3 4 50 - 90 50 - 90 235 ib.7 41.7 20-80 100 621 1 hour c 30123PG-IG11C 34 1.4E3 4 50 - 90 50 - 90 235 814 7 41 7 20-80 100 021 1 hourPG-1G11D 4 1.bE3 4 50 - 90 50 - 90 235 14.7 41.7 20-80 100 (21 1 hourIs-IG11E 8 2.8E3 8 50 - 90 50 - 90 235 14.7 41.7 20-80 100 590 1 hour G 300b2PS-IG11F 8 2.8E3 8 50 - 90 50 - 90 235 Ils.7 41.7 20-80 100 590 1 hour a 40123PG-IG11G 8 2.8E3 8 50 - 90 50 00 235 14.7 41.7 20-80 100 590 1 hour a3 W11PS-IC11H 8 2.8E3 8 50 - 90 50 - 90 235 14.7 41.7 20-80 100 590 1 hour,,

PT-173 h 1.kE3 0.1 5 21 x 10 ( 40 - 100 leo - lot IP2 14.7 lLe.7 20-Br > ?0-10>599 30 days 0 30029Pr-187 4 1.16E3 0.1 ,1, 40 - 100 b0 - 10('182 11s. 7 tk.7 20-80 ?0-10>599 30 days c 1:0123Pr-174 4 1.4E3 0.1 5.21 x 10 T 40 - 100 40 - 10''182 81 *.7 th.7 20-80 ?O-10''599 3o days

2.0x10fIJB-160 8 2.8E3 8 $0 - 90 50 - 90 235 L%.7 41 .7 20-80 100 591 1 hour G 300421 3 x 10 t
JB-161 8 8 50 - 90 50 - 90 235 L4.7 s1.7 20-80 100 591

. JB-164 8 8 50 - 90 50 - 90 235 tk.7 61 . 7 20-80 100 591i JB-1(f) 8 8 50 - 90 50 - 90 235 lb.7 il.7 20-80 100 591
,,

JB-167 8 2.8E3 8 s' 50 - 90 50 - 90 235 L4.7 si .7 20-80 100 591 <r

-4 i

DATE 10/29/80
REVISION 2
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l<ADI ATION FIG SUhE ItLATIVE
DEVICE TEMI RAnlRE - % ELEVATIOP TIME REFERENCE

W% N NN IDCA PGIA IfJMIDITY-1
N EM DRA W ,3IDWTITICATION MR/hr R-40y MH/nr RAD 1005 IVR :'41U TDOWN LDCA NOlG4 [DCA Mul04 IDCA

2.0 x 10[$
Le.7 41.7 20-80 100 609 1 hour G 30042l50 - 90 50 - 90 235JB-180 4 1.4E3 4

1 3 x 10
JB-170 4 1.4E3 4 50 - 90 50 - 90 235 L4.7 41.7 20-80 100 609
JB-170A le 1.84E3 4 50 - 90 50 - 90 235 L4.7 41.7 20-80 100 609
JB-170B 4 1.34E3 34 50 - 90 59 - 90 235 L4.7 41.7 20-80 100 609
JB-171 4 L.4E3 4 50 - 90 50 - 90 235 L4.7 41.7 20-80 100 609
JB-171A 4 1.4E3 4 50 - 90 50 - 90 235 L4.7 41.7 20-80 100 609
JB-171B 4 1.4E3 4 50 - 90 50 - 90 235 L4.7 sl.7 20-80 100 609
JB-IG11A 8 2.8E3 8 50 - 93 50 - 90 235 L4.7 41.7 20-80 100 620

Ls.7 41.7 20-80 100 620iJB-IG11B 8 ) 8 50 - 90 50 - 90 235
JB-IG11C 8 + 8 50 - 90 50 - 90 235 Lis.7 41.7 20-80 100 620

50 - 90 50 - 90 235 L4.7 41 .7 20-80 100 620JB-IG11D 8 2.8E3 8 " ,,

Motor Starter g'

(MO-7066) 0.3 1 E2 03 4.0 x 10 60 - 90 60 - 90 L4.7 Lis.7 20-80 20-8r 589 21 hours a 10168

MO-7050 500 T 1.8E5 10 2.0 x 1 I 50 - 150 50 - 90 235 14.7 41.7 20-80 100 612 10 min. o 30043
lon 1.3 x 1 I

MO-7067 500 1. lee 5 2.0 x 1 ( 50 - 130* 50 - 10> $0- lle.7 134 7 20-80 20-80 - 10 riin.

100

SV 14895 45 " 1.6E4 45 2.0 x 10N 50 - 100 50 - 10> 50- 14.7 14.7 20-80 20-80 Pipe 30 days c 10530
100 Tunnel

l s.7 14.7 20-80 20-80 Pipei
SV-4896 25'' 8.8E3 25

Tunnel
l s.7 14.7 20-80 20-80 Pipe G 30023i

SV 4922 30** 1.0E4 30 '"Tunnel

SV 14916 75 " 2.6E6 75 14.7 14.7 20-80 20-80 P1pel
hannel

14.7 14.7 20-80 20-80 Pipe3
SV-4899 75 " 2.6E4 75

Tunnel,e ,,, ,,

SV 4897 30 " 1.0E4 30 14.7 14.7 20-80 20-80 Pire''

Tunnel

:V-9151 0.4 1.laE2 0.4 19 x 10 # 40 - 90' 40 - 90 90 14.7 Ls.7 20-10020-10) Vent am 30 days a 30003i

Li .7 20-10020-10) Vent he14.7 t.iV-9152
14.7 L4.7 20-10020-105 Vent he3

SV-9153
16 7 L4.7 20-10020-10 ) Vent he1

SV 91524
,,

,, , ,r , , ,,

* Based on 1/78 thna 8/78 Rx Batiding temperature data - Supply air
DATE 10/29/80 " Measured 10/28/80, Reactor at power wwt
REVISION 2

;
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RADIAT!oM PHESSURE 14LATIVE
DEVICE TEMPERA 1URE

o,
' PGIA IAMIDITY g F.LEVATIop TIME REFERHICEg.gm mm m

IDENTIFICATIoM FEET NEFDED DRAWING 3MR/hr R-40y MH/hr RAD 1005 PWR JHUTDOWN IDCA No:iM IOCA Nol04 IDCA
S

Sv-9155 0.4 1.4E2 0.4 1 9 *x lo I 40 - 90* 40 *- 90' 90 il e.7 14.7 20-loom-10) vent ten 30 days c 30003
Sv-9156 4 * * * 90 lis.7 14.7 20-100m-10)Yeat 1% &

3
Sv-4891 3 3.5E2 3 7.3 x lo Y So - 90 50 - 90 235 il s .7 41 7 20-80 100 590 30 days a 300b27
Sv 34876 3 3 5m 3 13x10% 50 - 90 50 - 90 235 14.7 41.7 20-80 100 593 0 40533
Sv-4869 3 3 5E2 3 50 - 90 50 - 90 235 14.7 41.7 20 80 100 590 0 30044
SV l+879 5 1.8E3 5 50 - 90 50 - 90 235 14.7 41.7 20-80 100 613 G koS35

'' "'SV-4892 4 4.2E3 4 50 - 90 50 - 90 235 Lis.7 I1.7 20-80 100 6134
5

LT-318o 8 2.8E3 8 73xloI 50 - 90 50 - 90 235 14.7 41.7 20-80 100 590 5 30 days G 30042
132x10}

LT-3181 8 8 50 - 90 50 - 90 235 14.7 41.7 20-80 100 590 5 30 days a 300 +2l

LT-3182 8 8 50 - 90 50 - 90 235 14.7 41.7 20-80 100 590 5 30 days a 300k2,,
,

LT-3183 8 2. 5 33 8 So - 90 50 - 90 235 14.7 41.7 20-80 100 590.5 30 days c 300424

LT-3184 4 1.uE3 4 50 - 90 50 - 90 235 14.7 I:1.7 20-80 100 621 30 days G 30045
LT-3185 4 i+ 50 - 90 50 - 90 235 14.7 41.7 20-80 100 621 30 days G 30045
LT-31% !* 4 50 - 90 50 - 90 235 14.7 41 7 20-80 100 621 30 days

"'' 4 50 - 90 50 - 90 235 14.7 41.7 20-80 100 621 30 daysLT-3187 4

5

7 3 x 10 [$
1SV-4980 134 la.9E3 1 14 1s.7 41.7 20-60 109 M7 30 days a 30045So - 90** So - 90< * 235

1 32 x 10
Sv-4981 235 1 16 . 7 41.7 20-80 100 667 30 days a 41006

3 o11007 ;14.7 41 7 20-80 100 M7 To daysSv-4982 235 4

235 tis.7 41.7 20-80 100 M7 To daysSv-4983 o

SV 1498!s 2.0 x loh lL4.7 41.7 20-80 100 MS 1 hour235
13x10%

Sv-4985 235 L4.7 41.7 20 80 100 M5 1 hour
235 L4.7 41 7 20-80 100 M5 1 hourSv-4986 '' '' l" '' ''

Sv-4987 L 6.7 41.7 20-80 100 M5 1 hour235"

Fenetrations
Inside 4H40 4 1.4E3 14 7 3 x 10 50 - 90 50 - 90 235 L4.7 41.7 20-80 100 612 to days G 3003171 32 x 10 $

'

H65 235 L4.7 41.7 20-80 100 606 30 days
H80 235 Lis.7 41.7 20-80 100 602.5 30 days

235 136 7 41. 7,20-80 100 602 5 30 dayaH81 '' *r -, '<,, ,,

DATE 10/29/80 Dased on 1/78 thru 8/78 Rx Building temperatur- data - StTply aira *
** Based on 1/78 thru 8/78 Rx Building temperature data - Em Cond area

REVISION 2
I PACE la OF 6
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HADIATION PHESSUM. M:LATIVE
DEVICE T M RA M - %100 9. rwn smauctns IDCA PSIA HUMIDITY-1 LLEVATIOD TIME RFIERENCE

IDENTIFICATION FE}:T NEEDED DRAWINGSMR/hr H-40y MH/hr RAD 1005. FWR BHlfrDOWN IDCA NOlet IDCA NOHM IDCA
5

7.3x10)I
50 - 90* So - 90 235 14.7 41.7 20-80 100 -660 30 days G 31006TB-240 14 4 9E3 14

1 32 x lo
TB-241 50 - 90 235 14.7 41.7 20-80 100 40 30 days c 31024

50 - 90 235 14.7 41.7 20-80 100 @ 30 daysTB-242
'

'' $r
' '' 50 - 90 235 14.7 41.7 20-80 100 460 30 days ITB-243

'

5IS-RE06A 4 1.4E3 4 2.0 x lo I 50 - 90 So - 90 235 14.7 41.7 20-80 100 621 10 min. G 300k56

I,S-RE068 4 4 50 - 90 50 - 90 235 14.7 41.7 20-80 100 621 10 min.
IS-RE20A 4 4 50 - 90 50 - 90 235 14.7 41.7 20-60 100 621 lo min.4

50 - 90 50 - 90 235 14.7 41 7 20-80 100 621 10 min.LS-RE20B 4 4 ''

PS-664 0.4 1.4E2 0.4 2.0 x 10 40 - 100 40 - 100 182 14.7 14.7 20-80 20-103599 1 hour G 30029
PS-(f5 40 - 100 40 - 100 182 14.7 14.7 20-80 20-10 )597 1 hour
PS-(46 40 - 100 to - 100 182 14.7 14.7 20-80 20-10)S99 1 hour .

40 - 100 to - 100 182 14.7 14.7 20-80 20-10)S97 1 hrurPS-(f7 ,, ,, ,,

2.0xlof 50 - 90 50 - 90 235 14.7 41.7 20-80 100 578** 10 min. 0 40533SV-NC224 6 2.1E3 6
13x10$

SV-NC22B 6 6 50 - 90 50 - 90 235 14.7 41.7 20-80 100 578 " lo min.
| SV-NC27 ASA 1 3.5E2 1 50 - 90 50 - 90 235 14.7 11.7 20-80 100 580 " lo min.4

thru FSB 5
SV-NC22F 6 2.lE3 6 7 3 x 10 ( So - 90 50 - 90 235 14.7 41.7 20-80 100 580 " * 30 days o 40533

1 3 x lo t
I

! SV-NC220 6 6 50 - 90 50 - 90 235 14.7 11.7 20-80 100 580 30 days4

SV-N T2H 6 6 50 - 90 50 - 90 235 14.7 41 7 20-80 100 580 30 days
4

SV-NC22J 6 '' 6 'P 50 - 90 So - 90 235 14.7 41.7 20-80 100 580 30 days

5# 50 - 90 50 - 90 235 14.7 41 7 20-80 100 597 30 days FC korPT-IAo7C 1 3.5E2 1 7.3 x 10 7132x10$ thekage

'IVIS-7814 03 1 E2 0.3 4.0 x lo ( ) 60 - 90 60 - 90 152 14.7 L4.7 20-80 >o-80 587.75 21 hours C 30029
0 40123
G 40714
0 40715

Core Spray #1 0.3 1 E2 0.3 4.0 x 1 E 60 - 90 60 - 90 152 14.7 L4.7 20-80 r:o-80 30 days

Nmps #2 0.3 1 F2 03 4.0 x 1 I 60 - 90 60 - 90 152 14.7 tk.7 20-80 m-80 30 days

* Based on 1/78 thru 8/78 Rx Building temperature data - Phn Cond area $
DATE 10/29/80 " Submergas (ie. 590')
REVISloN 2 "* Per R W Doan, SV-NC22F - J are located l' above scram dump tank.

i f.) This is a 30 day integrated dose.
6

I

i

,

_ . . . _ - _ - - - _ - _
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HADIATION PHESSUfE AG.LATIVEDWICE MNME-100 'i, PWR .sinrrDOWN Inca ICIA IRMIDITY-T ELEVATIOP TIME REFERDICE
IDDITIFICATION FM MD DWIE

, MR/hr R-hoy MH/hr RAD 1005 IMH 3HUTDOWN IDCA N0604 IIX'.A NOHM IOCA
!

2.0x10[)Y
Panel C30 4 1.4E3 4 $0 - 90 50 - 90 235 14.7 bl.7 20-80 100 616 1 hour F 30010
Terminal Blocks 1.3 x 10;

Teminal Blocks b 1.hE3 4 50 - 90 50 - M 235 14.7 bl.7 20-80 100 (20 10 min.* F 30910
behind instruments
on steam drum iP

wall

NPenetrations 0.4 1.4F2 0.4 $0 - 90 50 - 90 235 14.7 bl.7 20-80 100 1598 30 days
7 3 x 10 )1 32 x 10

Core Damage 4 1.hEl 4 5.2'1 x 105 40 - 100 40 - 100 182 1h.7 14.7 20-10o 100 30 dava
Monitor Probe

j Miscellaneous All condii tone are tho same as th<>se associ ited witl the instrmeent it coinect- with.
Electrical:

1
Cable

Splices

Teminal Boxes

Teminal Blocks
a

,

I

h
I

i

For w h and u m 0 [DATE 10/29/80

| IGNIsION 2
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) D. Reasons for " Time Needed" for Big Rock Point EEQ ;

1. FT-2161- 30 Days. These transmitters provide signal for flow in the
'

2162- two core spray and two enclosure sprays systems.;

! 2163 Normal temperature and pressure are reached after
} 2164 three days, however, according to the LOCA
| temperature-pressure envelopes generated.
!

| 2. LS-3562 21 Hours These switches provide indication for containment
] 3563 flood level. For a large break LOCA, it has been

3564 calculated that it will take no more than 20.8
i 3565 hours to fill containment to 590' elevation. After
j it has filled, the operator goes to the recircula- r

tion mode and no longer needs this indication.

i
j 3. IS-RE09A 1 Hour This time is based on the time it takes for-low
j B reactor water level to be reached when considering
-

C the smallest break analyzed for RDS actuation (ie,
j D 0.008 ft ).* Smaller breaks may result in later8

E actuation of core spray but the containment envi-1

j F ronment up until the time of RDS/ core spray will
; G be much less severe than the qualification

,

H envelope. Further, radiation levels will be

i negligible until the time of RDS/ core spray
because the core will still be covered. .The

; equipment is necessary for core spray valve open
j permissive and for containment isolation. Level
1 indication for a period of 30 days can be obtained

! from LT-3180 through LT-3187.

5 4. LT-3171 30 Days See Item 2 above. This transmitter provides
; containment sump level indication. The time

; needed is 30 days due to TMI lessons learned.

1
4 5. MO-7051 30 Days These valves are the core spray, backup core spray,
j 7061 enclosure and backup enclosure spray valves. At-
] 7070 the latest, the first four valves will receive the
1 7071 open signal within one hour based on the discus-
; 7064 sion of Item 3. The last two valves are expected
,! 7068 to be used intermittently for a period of one day,
J thereafter remaining in a closed position.

i
j

! !

!

I ' -

* Reference: SAFEC/BWR 1
| SS228 Case 4
; Date: 06/06/75
! 0.008 ft Steam Break2

RDS Time = 2366.5 Seconds() Core Spray Time = 2523 Secondsi

| rp1080-0541c-63
;

I
4

.

.

- 4 .-- _ , _ , . - . . , - . . . . - - - , . - - - - - . . . _ _ . _ . , _ . - - - . - - . _ . , . - - - . =-_ - -..---__.- _. . . _ _ , _ _ . _ . _ _ _ . . . , , . _ _ , . - _ . -
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5.5 MO-7067 10 Min This is the turbine bypass isolation valve which
closes on an isolation scram. It must then remain
closed.

6. MO-7066 30 Days These valves are positioned just before recircula-
7072 tion mode starts. The longest time calculated to

fill containment to the highest flood level is'

20.8 hours. See also Item 2. These valves see no
adverse environment until they are positioned.
They must only maintain their position for 30
days.,

7. PS-638 21 Hours This pressure sensor provides an alarm indicating
that the core spray pump either did not start or
has no output (ie, it measures discharge,

pressure). Change from injection mode to recirc
mode has been calculated to be 20.8 hours. This
sensor sees no adverse environment until the
recirculation mode begins and then is no longer
needed.

8. PS-7064A 1 Hour These pressure switches actuate the enclosure
B spray 15-minute timer. The electrical scheme

indicates that the switches are not required

('''N thereafter. The longest time for containment
( ,) pressure is after RDS blowdown. Therefore, time

required is one hour. See Item 3.

9. PS-IG11A 1 Hour These pressure switches provide a low reactor,

'

B pressure permissive to the core spray valves
; C allowing them to open. These switches are only

D need;d as long as the LS-RE09A - H level switches.
E See Item 3. Time required is one hour.
F
G
H

10. PT-173 30 Days The pressure transmitters are used to indicate
187 containment pressure from + 0.25 psig to - 1.0

psig. In addition, they are used to actuate
valves for vacuum relief of containment.

11. PT-174 30 Days This pressure transmitter is used to indicate
containment high pressure. It provides the
operator information necessary to spray
containment. The 30-day time is due to TMI
lessons learned.

12. M0-7050 10 Min This is the ' ab steem ir 31ation valve. This
valve c1t ni 49ecmat.ica?;f on low reactor water
level cf .!g:1 . ; r.ainment pressure or loss of ac.

rp1080-0541c-63

'

<
w
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The operator is instructed in emergency procedure
EMP 3.3 to close the valve if drum level is
falling uncontrollably. Ten minutes is considered
to be a reasonable length of time for operator
action to manually close the valve.

13. SV-4895 30 Days These solenoid valves close and stay closed on
4896 receipt of a containment isolation signal from
4922 LS-RE09s or PS-664 thru PS-667. The signal from
4891 the LS-RE09s is longest so these valves must
4P76 operate at the time the LS-RE09s operate. Time
4be9 required for actuation is one hour, and for
4879 isolation ic 30 days. See Item 3.
9155
9156

13.5 SV-4916 These are manual isolation valve control solenoid
4899 valves. It is assumed they will be cicsed by the
4897 operator at the same time as the auto valves
4892 above.

14. SV-9151 30 Days These valves are needed to operate the vent valves
9152 which provide a path to relieve vacuum in the
9153 containment. Vacuum relief may be needed if the

fe~%g 9154 break assumed is small enough that containment
isolation due to high containment pressure doess '

''
not occur. Under these conditions, all the
containment air is displaced by steam and
subsequently condensed, thus creating a vacuum.
The time required, therefore, is 12 hours for
operation. This time is based on one hour for low
reactor water level to be reached and a recsonable
time to spray containment and condense the steam.
Figure 13.1 of the FHSR indicates that it will
take less than ten hours to depressurize the
enclosure to atmospheric pressure following a
large LOCA. However, they must not operate after
vacuum is relieved due to containment integrity
considerations. Time needed is 30 days.

15. LT-3180 30 Days These transmitters provide level indication and
3181 control for the RDS system. After the RDS has
3182 operated, the reactor uater level transmitters
3183 are used for indication only. Time needed is 30 l

days based on TMI lessons learned.

3184 1 Hour LT-3184 through LT-3187 are the steam drum level
3185 transmitters which are only needed to fire the
3186 RDS. The time needed for these is one hour.
3187

/3

rp1080-0541c-63
|
;
.

- y -+
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i

O
16. SV-4980 30 Days These valves operate to open the RDS isolation

4981 and depressurizing valves. If a break occurred
4982 that was such a size that the primary system could
4983 refill, and repressurize subsequent to the first-

4984 RDS actuation, it may be necessary to manually
4985 actuate the RDS. Time required is 30 days.
4986
4987

17. Containment 30 Days These are needed for containment integrity.
Penetrations

18. TB-240 30 Days RDS system terminal boxes. See Items 15 and 16.
241
242
243

19. LS-RE06A 10 Min These level switches provide a scram signal for
B low steam drum level. The operator will manually

RE20A scram the reactor for any loss of inventory event
B (EMP 3.3). Ten minutes is considered to be a

reasonable time for action to trip the reactor,
thus the time needed is ten minutes. The LS-RE20s
also provide drum level indication to the operator
in the control room. Steam drum level can also ben, obtained from the RDS level transmitter.x

| 20. PS-664 1 Hour These pressure switches are used to provide a
665 containment high pressure scram and isolation
666- signal. The longest time needed would be for a
667 small break which does not cause automatic reactor

scram and vent valve closure. The operator is
instructed to manually trip the reactor and close
the containment vent valves on indications of a
small LOCA or steam line break. Vent valve
closure will cause the containment to pressurize
and the isolation scram to occur. A time required
of one hour allows adequate time for manual scram
and containment isolation thereafter.

21. SV-NC22A 10 Min These solenoids provide a backup vent path far
B the scram inlet and outlet valves. They will

operate (de-energize) on the first scram signal.
The time required is 10 minutes. See Item 19.

22. SV-NC22F 30 Days These valves are used to unisolate the scram
G dump tank by de-energizing one minute after a
H scram in order to equalize pressure between the
J tank and the reactor vessel to prevent control

rods from drifting out of the core. The large
LOCA will provide the worst conditions with regard

'

w.)
rp1080-0541c-63
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to temperature pressure. The first scram,
probably low steam drum level, will occur very
quickly. The valve must stay energized for one
minute after the scram and then remain in the de-
energized position for 30 days.

23. PT-IA07C 30 Days This pressure transmitter provides signal for
reactor pressure indication. TMI lessons learned
requires this instrument for 30 days.

24. F iS-7814 21 Hours This differential pressure gage / switch measures
the differential pressure across the basket
strainer in the fire line cooling the core spray
heat exchanger. It also provides an alarm in the
control room for high differential pressure. It

is only needed (see procedure SOP-8) when feeding
core spray water via MO-7072. Therefore, it is
needed until recirculation occurs. The
environment will be normal until recirculation
begins and its usefulness ends.

25. Core Spray 30 Days These pumps provide core spaay in the
Pumps #1 recirculation mode. They are needed for 30 days.

#2

) 26. Panel C30 1 Hour Required until the functions of LS-RE06,
\'' Terminal LS-RE20 and PS-IG11 are completed. TS-IG11

Blocks is the longest needed at one hour.

27. SV-NC27 ASA 10 Min These solenoid valves control the scram inlet
Through FSB and outlet valves. These are needed to

de-e'nergize on the first scram.

28. JB-160 1 Hour These junction boxes serve instruments
161 LS-RE09A - H, PS-REISA - D, and PS-IG11E - H.
164 The junction boxes do not have to last longer
166 than the instruments. JB-IG11A - D serve
167 instruments PS-IG11A - D and must last as
180 long as LS-RE09A - H.
170
170A
170B
171
171A
171B
IG11A
IG11B
IG11C !

IG11D

rp1080-0541c-63
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29. Core-Damage 30 Days -This monitor is.used to detect radiation dose o
;

i Monitor- rates.through the containment: 'll in the
electrical penetration room so 't an estimate of
core damage can be made.
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E. Environmental Parameters for Hostile Areas i

I

I. Containment
b

a. Temperature See Figures 1, 3

b. Pressure See Figures 2, 3

c. Chemical None

d. Humidity 100%

e. Thermal Aging 40 Years + Function Time

f. Submergence Below Elevation 590'

g. Radiation - Rads - 30 Days 2 Hours 24 Hours 30 Days
i

5Gamma - Air 2.0 x 10 4.9 x 10 7.3 x 10
6 0 6Gamma - Water 1.0 x 10 1.1 x 10 2.8 x 10
6 6

Beta - Air 1.3 x 10 4.2 x 10 1.3 x 10
5 0

Beta - Water 4.0 x 10 7.3 x 10 1.2 x 10

References

| 1. Letter to Division of Reactor Licensing, R B Sewell to NRC dated
May 15, 1975.

:

2. Letter to Director of Nuclear Reactor Regulation, D A Bixel to
i D K Davis dated February 24, 1978.

3. Letter from J L Beer to R W Sinderman dated October 15, 1980, 30-Day
Integrated Radiation Doses for Electrical Equipment Qualification -
Big Rock Point.

I

O
rp1080-0541c-63 |
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II. Pipe Tunnel

HELB LOCA
,

a. Pressure 2.2 Psig* 0 Psig

b. Temperature 210*F* Ambient

c. Chemical None None

d. Humidity 100% 20% - 80%

e. Thermal Aging 40 Years + HELB Event 40 Years
i
'

f. Submergence None None

|
| g. Radiation Doses -
t Rads - 30 Days

3 4>

Gamma 4.9 x 10 Sphere Surface 7.6 x 10i

6' From Sp' ere 5.2 x 10'

Beta 7.0 x 10 None

*According to Reference 3, the low reactor water level scram (containment
i isolation signal) occurs after 46 seconds. The main steam isolation valve

j requires 60 seconds to close after the low reactor water level scram set
' point. According to Reference 4, the pressure peaks at 2.2 psig in 1.5

seconds. To summarize, the peak temperature and pressure occurs in 1.5
seconds and11s maintained for approximately 2 minutes before the steam source
is isolated.

References

1. Letter from S A Giusti, Bechtel, to T A Bjornard, Consumers Power, dated
March 8, 1973.

2. Letter from J L Beer to R W Sinderman dated October 15, 1980, 30-Day
Integrated Radiation Doses for Electrical Equipment Qualification - Big
Rock Point.

3. Computer code Safe C/BWR1 dated 6/6/75, run 5 S228 Case 2, i,

! 80.6303 ft break.
'

4. Letter from G J Walke, Consumers-Power, to J F O' Leary, NRC, dated
June 29, 1973.

,

!

4

i

\~ /!
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III. Electrical Penetration Room

HELB LOCA

a. Pressure O Psig 0 Psig

b. Temperature 40* - 100*F 182*F*

| c. Chemical None None

d. Humidity 20% - 100% ::0% - 100%

! e. Thermal Aging 40 Years + HELB Event 40 Years + LOCA Event
I

f. Submergence None None

g. Radiation -
Rads - 30 Days

,

Gamma Negligible Sphere Surface 7.6 x 10

6' From Sphere 5.2 x 10'

Beta Negligible None

*This temperature is taken from data in Reference 3. For time of duration,
the temperature envelope in Figure 3 conservatively is used (ie, draw a
horizontal line on Figure 3 at 182*F).

References

1. Letter from J L Beer to R W Sinderman dated October 15, 1980, 30-Day
Integrated Radiation Doses for Electrical Equipment Qualification - Big
Rock Point.

2. Letter from K R Goller to R B Sewell dated November 5, 1974, Safety
Evaluation Report on pipe breaks outside containment.

3. CONTEMPT run BILLO30, 10/16/80, 0.63 ft* steam line break with decay
heat.

.

s
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IV. Sphere Ventilating Room

i

HELB LOCA
3 i

a. Pressure O Psig 0 Psig

b. Temperature 40* - 90'F 40' - 90*F

c. Chemical None None

d. Humidity 20% - 100% 20% - 100%

e. Thermal Aging 40 Years 40 Years

f. Submergence None None

g. Radiation -
Rads - 30 Days

;

Gamma Negligible Containment Surface 1.9 x 10,

Beta None None4

References

1. Letter from J L beer to R W Sinderman dated October 15, 1980, 30-Day
' Integrated Radiation Doses for Electrical Equipment Qualification - Big

Rock Point.
,

2. Temperature - Reactor Building Temperature Log Sheet data for supply air ,

i taken from January through August 1978.
:

.

I
!

i
|
i

l

I

rp1080-0541c-63
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V. Core Spray Room

HELB LOCA

a. Pressure O Psig 0 Psig

b. Temperature 60* - 90*F 152'F*,

j c. Chemical None None
;

d. Humidity 20% - 80% 20% - 80%

e. Thermal Aging 40 Years 40 Years + LOCA Event

! f. Submergence None None

g. Radiation -
Rads - 30 Days

Gamma Negligible 4.0 x 10

Beta None None

*This is the peak temperature reached in the core spray room 400 hours after
the start of the recirculation mode. This temperature is constant for the
remeinder of the 30 days.

i

References

| 1. Letter from J L Beer to R W Sinderman dated October 15, 1980, 30-Day
Integrated Radiation Doses for Electrical Equipment Qualification - Big
Rock Point.

2. Bechtel Calculation #12447-053-M-1, Octobar 28, 1980.
,

;
;

i

;
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(v)
SECTION III

RADIATION INSIDE AND OUTSIDE CONTAINMEh''

The source terms used to calculate containment doses cnd all subsequent doses
came from the ORIGEN code. The gamma and beta energies per disintegration for
each nuclide are used. The beta energies are from the ORNL MEDLIST and the
gamma energies were compiled from a listing for the computer program RASTUS.
The RASTUS code calculates doses using Equation II as found in a letter from
D A Bixel to J G Keppler dated May 11, 1977 regarding Consumers Power
Company's response to IE Report 050-155/77-04.

C atainment

Containment beta and gamma dose rates for air and liquid were calculated at
t=0, 2 hours, 24 hours and 720 hours. Infinite cloud calculations were
performed to obtain dose rates in all cases except the gamma dose rate in air.

The 30-day integrated radiation doses were obtained by segmenting time periods
and summing the products of each time period multiplied by the average loga-
rithmic dose rate in that time period. The results are as follows:

Containment Air Beta 1.32E+7 Rads
Containment Air Gamma 7.3E+5 Rads

f')/
I Containment Water Beta 1.15E+6 Rads

\s_ Containment Water Gamma 2.83E+6 Rads

Beta doses were applied to cable only as the equipment provides adequate
shielding for beta radiation.

Electrical. Penetration Room

The gamma dose rate due to containment shine in the electrical penetrationi

! room has been previously calculated. The methodology used was the same as
referenced above (D A Bixel to J G Keppler, May 11, 1977). As was shown in
that submittal, the electrical penetration room receives radiation from only
35% of the containment as a result of its location relative to the internal
structures. Credit is also taken for shielding from the containment shell.
The 30-day integrated dose was obtained by the same method described under
containment doses. The shine dose at six feet from the containment surface is
5.21E+4 rads. The dose rates at six feet and on the containment surface were
ratioed and multiplied by the 30-day integrated dose at six feet to obtain the
30-day integrated dose at the containment surface. The dose at the surface
was found to be 7.6E+4 rads.

t

Sphere Ventilating Room

The radiation dose due to gamma shine at the air shed was calculated by using
the following three volumes of activity. One is in the vicinity of the
cooling unit, another in front of the clean-up demineralizer and a third as

(''} the top half of the containment sphere. Using the whole top half of the
%)
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O
containment sphere is conservative si' the shielding around the steam drum
would diminish the dose rate. The cot oter program RASTUS was used to
calculate the dose rates from three equivalent volume spheres. The two
smaller spheres were taken to be of equal volumes and distances to the air
shed. The radius of the smaller spheres is 3.81E+2 cm with a distance of
3.45E+2 cm to the air shed. The larger sphere has a radius of 1.47E+3 cm with
a distance of 2.07E+3 cm to the air shed. Shielding used for all three

shields is 3/4" of iron.

The dose rates from the three spheres as provided by RASTUS (runs 478 through
485) were added for each time period. The integrated dose is 1.94E+5 rads.

Core Sprav Room

! The gamma radiation dose due to recirculating fluids in the sore spray room
was calculated. The calculation involved modeling the piping carrying radio-
active sources in the room by using spheres of diameters slightly larger than
the pipe diameter to account for all of the volume. ihe dose in the room is
then a sum of the contributions from all of these so rces. This calculation
;sves a 30-day integrated dose of 2.64E+3 rads; however, it assumed a 10% core
melt and no noble gases or particulates in the liquid phase. Regulatory
Guide 1.3 calls for 100% of the noble gases and 1% of the particulates in the
liquid phase.

Os
To update this dose to the Regulatory Guide 1.3 source terms, it was first
multipled by ten for the 100% fuel melt case to give 2.64E+4 rads. To add the
contribution from noble gases and particulates, a receat RASTUS run at t=2
hours for containment air was used to compare the cat.cribution from noble -
gases and particulates vs halogens. The total dose rate due to noble gases
and perticulates was found to be roughly half of the total dose rate due to
halogens (halogen dose rates were multiplied by 50 since the RASTUS run was
for 1% of the halogens at t=2 hours and the liquid phase contains 50% of the
halogens).

The total 30-day integrated dose is therefore:

(2.64E+4) + (2.64E+4)(0.5) = 3.96E+4 Rads

This is conservative since the dose rate ratio of noble gas and particulates
to halogens becomes less at times greater than two hours.

Doses from the containment atmosphere were not considered in this calculation
due to the heavy shielding around the core spray room.

n/i
s_

|
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Pipe Tunnel

Beta and gamma 30-day integrated doses were calculated for the turbine
building given the following initial assumptions:

A. The entire primary coolant volume (3,830 ft* from Technical Specification
4.1.2) is dumped to the turbine building and it all flashes to steam.

i B. The main steam isolation valve closes before any fuel failure occurs and
no fuel failure occurs after closure.

1
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%.) SECTION IV
>

;

AGING
f

Most areas outside containment are maintained in a suitable environmental con-
dition by HVAC equipment. The normal maximum environmental design temperature

i is 100'F which in this study is defined as a "nonharsh environment." Thermal
aging for these components is not required if the normal and post-accident
environments are nonharsh. Equipment designed and installed per industry
standards would be capable of satisfactory operation without exhibiting age-
related degradation due to temperature up to 104*F. Therefore, the effects of
thermal aging are not considered for components located in areas where the
maximum ambient temperature can be maintained at 104*F or below.

There is a class of equipment for which no preaging tests were performed and
for which a documented conclusion of insensitivity to aging cannot be reached.
There are, in general, two reasons for this. The first is inability to
qualify due to lack of precise knowledge of the materials of construction or
inability to determine the exact aging characteri.= tics of the known materials.,

Lumped in this category are: Uncooperative manufacturers; cases where no
manufacturing records were kept; imprecise definitions of materials such as
wax, lacquer, cardboard, plastic, resin, fiber glass laminate, etc; as well as
cases where exotic trade name materials were used and cannot be traced to more
generic names; or where no aging data can be found. The second reason relates
to equipment with known materials of construction where at least some aging

O data are available, but where the existing data would suggest that the
equipment is age sensitive. The bounds of this category range from equipment
for which aging calculations suggest the equipment has a 40-year life but the
equipment was not aged prior to LOCA testing to equipment for which Arrhenius
ca1U21ations indicate a life of as low as two years.

The most prevalent equipment in the unknown category is equipment with
electrical windings (motors, solenoids) and general use electrical components
(wire nuts, splices, tape). The most prevalent equipment in the short age
category are seal systems (0-rings, gaskets), bellows and diaphragms (solenoid
valves, pressure transmitters).

In general, the equipment will have to be qualified by test shcwn to have
materials whose lifetime is acceptable or be replaced with qualified equipment
prior to the deadline date of June 30, 1982; or, in the case where parts
qualifiable for long life are not available, be placed on'a rotating
replacement schedule.

In all cases, the question of justification for continued operation while the
final remedy is implemented arises. The following generally applicable1

'

arguments are presented here to avoid excessive duplication of wording in the

,
equipment list. When they are available, other equipment specific arguments
and temporary remedies are presented in the equipment list.'

i

The three arguments presented are closely interrelated and, while each has its
own merits, they are more compelling when taken together.

,
-~

%/
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Aging Models and Technology " Aging" is a very complex yet universal phenome-
non. The number of variables to be considered is very large, perhaps
infinite, and a satisfying scientific approach that can be defended against
all valid questions is clearly beyond the capability of today's state of
knowledge. What is really desired in the present instance is a regression of
equipment reliability during LOCA as a function of age. Each piece of
equipment is constructed of various materials from parts made by various
processes; has its unique demands on various characteristics of its materials
of construction; fails to perform when varying numbers of material failures
occur; and, is exposed to its own unique history of environments and duty
cycle in reaching a given chronological .se at which various LOCA (or other
accident or tranrient conditir.ns) are postulated to occur. To produce the
data for direct regression is clearly impossible so a very long layered
process of assumption and approximation is employed. In most instances, these
assumptions are imbedded in both the experiments from which the data are taken,

and the analysis of the data (regression). For instance, if temperature is
chosen as the relevant environmental parameter, the equipment (material) is
e.,osed to heat. The failure data (material characteristics) are regressed
a pinst temperature and time, and the time variable is equated to aging. In
this process of severe simplification and layered approximation, conservatisms
tend to creep in at every approximation in each layer (most of the experi-
mental inaccuracy, lack of experimental control and data scatter go toward
failure - the objective being to demonstrate what it can withstand vice, what
conditions will positively fail it). An excellent discussion of the variety
of modeling techniques, as well as a good example of the varying amou,t and
quality of existing data, are provided in EPRI Report NP-1558.

In arriving at an aging model, the following approximations are usually made:

a. Temperature is assumed to be the variable that controls aging.

b. Meterials defined by trade name or major chemical constituent are assumed
the same, at least when quoting references to existing test data, and
particularly when the results tend to be negative,

c. Geometry of the part is given no special significance. When the data
result from individual material tests, the samples are usually very thin
(typically a few mils).

d. The way the material is exposed (direct or protected) is given no particu-
lar significance. In most tests, exposure is direct even though in
practice the material is usually partially protected (air circulation,
etc).

Tests (especially isolated material tests) tend to equate a somewhate.
arbitrary reduction in a particular material characteristic (tensile

,

strength, percent elongation, etc) to failure. This characteristic may or I

may not be important to any specific application of the material. In any
event, it is usually chosen very conservatively (sometimes c: little as,

25*, reduction).

4v i
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f. The Arrbnius equation is assumed to apply and to accurately relate damage
at a temperature to damage at any other temperature. The basis for the
Arrhenius equation appears to be as much or more empirical than it is
theoretical. Judgments as to whether it should be applied in any given
situation are very difficult to make. In most cases, it'. application
leads to conservative results.

Due to the state of development of accelerated aging as a science, the models
tend to be conservative. Very little comparison data between model predic-
tions and actually aged power plant equipment exist. Therefore, it is
difficult to improve models and remove conservatisms. The equipment to
monitor actual in-service environment and equipn. nt duty cycle would be
extensive. Existing programs such as Nuclear Plant Reliability Data System
(NPRDS) have no provisions to collect even estimates of such environmental
data.

Conservatism of Model Input In order to apply the aging models, the operat--

ing environment of the installed equipma t must be known. Since instru-
mentation to measure and record the hi cory of actual equipment operating
temperatures does not exist, it is, at best, possible only to establish a
range of operating temperatures. In most cases, the maximum specified
oper ting temperature of the equipment is used in the Arrhenius equation.
Actual operating temperatures, both peak and average, are usually lower.
Since the Arrhenius equation is exponential in temperature, this can be a
significant conservatism.Ov In cases where exact Arrhenius equation constants for the material are un-
available or in cases where the literature contain more than one value, the
most conservative available constants are used. Again, due to the exponential
nature of the relationship, significant conservatisms can be introduced
(activation energies from 0.5 to 1.5 encompass six orders of magnitude in the
aging rate).

The objective, in general, was to find the components insensitive to agingi

rather than simply having the required life. This is necessary to justify not
preaging equipment before LOCA testing. Usually the required lifetime to make
an insensitivity finding is of the order of 400 years.

Plant Experience Vice Model Output - In some cases, like "BUNA N" in solenoid
valves, the models predict very short lives. There are, however, instances
where the equipment (valves) hes been installed, has operated and has passed
periodic surveillance tests for intervals as long as 10 to 15 years without
significant failure rates. The numbers of such pieces of equipment (valves) I

are sometimes in the hundreds. Explanations for this are generally similar to |
those given above in discussions of the conservatisms of the model and the
input. Their existence, however, would seem to be reason enough to place sig-
nificant credence in the above discussio:

The situation in the plant is that most equipment is in a cool environment i
which oscillates seasonally ranging from 40*F or 50*F in the winter to 90*F or
100*F in summer. Under these conditions, significant aging is not thought to |

\ 1
%j
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have occurred. This is further proved in the case of BUNA N. BUNA N has an
activation energy of 0.56. Most materials have activation energies of from
0.5 to 1.5 with most clustered around 1.0. The activation energy is taken
from a test in which the property most sensitive to aging was found to be
elongation. Failure was defined as a 20% decrease in elongation. The
properties which are important in most cases in instruments are compression
set, hardness and tensile strength. The lifetimes for these properties are
greater, but given an activation energy and constant for BUNA N at 20%
decrease in elongation, the life at 70*F is 11 years. Failure will occur at
times greater than this.

Since the plants frequently contain a number of similar pieces of equipment,
and since one expects significant statistical spread in failure rates, it
would seem that a lack of observed failures would indicate that most of the
equipment has a good portion of its usable life remaining. The statistical
spread is generally acknowledged (Chapter 8 of EPRI Report NP-1558). It would

'
also be expected, due to different operating environments (rooms, cooling air
flows, duty cycle) as well as normal spread in material characteristic 4
(batches, slight inhomogenities) plus actual state of stress in the e;-
assembled component (stretch in the diaphragm, pinch of the gasket, draw in
the wire insulation). Monitoring of failure rates to detect the absence of
the statistical tail should add additional statistically quantifiable
assurance that the actual plant equipment is not seriously degrading due to
aging to the point where common-mode failure is a significant concern - at
least for a relatively short period of time until satisfactory replacementO, components could be obtained.

!

,
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SECTION V

ELECTRICAL CABLE

Bechtel Corporation was contracted to provide the necessary information to
show the qualification of electrical cable in the circuits containing the
electrical equipment shown on the equipment list in Section II.C. The general
methods used to ascertain the materials of construction of the cables are
described in this section.

A walk down of the electrical cable systems at the Big Rock Point was carried
out from 10/13 to 10/17/80. The purpose of the walk down was as follows:

a. Inspect safety-related cabling located in hostile areas, including
pigtails on the containment penetrations.

b. To the extent possible, identify the manufacturer for each type of cable.

The following procedure was followed to accomplish the walk down objectives:

a. By referring to the Plant Circuit Schedule, the type of cable, cable code
and cable routing were established for all cable runs associated with
devices shown on the Equipment List, Section II.C.

-s The Electrical Penetration Index was used to identify the location of pene-
) trations and the associated pigtails.q

b. Based on cable routing, a convenient and accessible location was selected
for each cable run. The cable was visually inspected at this location
with the help of a bright beam flashlight. Every attempt was made to
identify manufacturer's markings on the conductors and jackets. Further,
conductor insulation and jacket were carefully examined to detect possible
signs of degradation such as cracks, brittleness, loss of flexibility,
discoloration, etc.

c. If a particular type of cable was used, both inside and outside con-
tainment, the cable was inspected at the more hostile location inside the
containment since degradation was more likely to occur at the hostile
location.

;

d. The outer diameters over the conductor insulation of selected cables of |

different types were measured with a micrometer to verify the observations
against the data shown on the Purchase Orders.

The following conclusions are reached, based on the preparatory data gathered
by document review, and on the actual data gathered by walk down:

a. During 1961 and 1962, Purchase Orders for various types of cables were
issued on Rome Cable Corp, Electric Wholesale and Supply Co and

*

Fitzpatrick Electric Supply Co.

i
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b. The above cables can be divided into the following tFeee main categories
based on the types of insulation and jacket material:

1. Polyethylene (PE) insulation with polyvinyl chloride (PVC) jacket.

ii. Polyvinyl chloride (PVC) insulation with polyvinyl chloride (PVC)
jacket,

iii. Butyl rubber (BR) insulation with polyvinyl chloride (PVC) jacket.

c. Visual inspection during walk down indicated that there were no
identifying marks on the insulation or jacket which would enable
identification of the cable manufacturer for the cebles ordered during
1961 and 1962.

d. Visual examination indicated that there were, in fact, three (3) different
types of 1961-62 vintage cable installed in the field, based on the
physical appearance of various cables. For example, the Purchase Orders

and circuit schedule indicated that certain cable runs used PE/PVC cables
and other cable runs used BR/PVC cables. Visual inspection revealed that
each type of cable appeared to be unique; that is, based on physical
appearance, including texture and finish of insulation material, BR/PVC
cables can be clearly distinguished from PE/PVC cables.

O_-
Measurements of outer diameters over the conductor insulation of each typee.

of cable with a micrometer have confirmed that the dimensions of installeds

cables are closely in agreement with the dimensions shown on Purchase
Orders.

f. The field verification that, (i) there are, in fact, three types of 1961-
1962 vintage cables installed in the plant and, (ii) the cable dimensions
agree closely with the dimensions shown on the Purchase Orders, lends a
considerable dcgree of credibility to authenticate the technical details
shown on the Purchase Orders. It is, therefore, concluded that, even
though these cables lack the manufacturer's identifying marks, the
insulation / jacket materials are PE/PVC, BR/PVC or PVC/PVC, as shown on the
circuit schedule and Purchase Orders.

g. These cables, which were installed in 1961-1962, have remained in service
for approximately 19 years. A very careful visual examination of several
cables of each type at various locations, including hostile locations,
indicates that both conductor insulation and jackets appear to be in
excellent condition and there are absolutely no signs of degradation, such
as cracks, brittleness, loss of flexibility, discoloration, etc.

v
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LIST OF DEVICES WITH SCHEME NUMBERS, !
CABLE NUMBERS AND TYPES OF CABLES :

!

O

i

i

.

1
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LIST OF DEVICES WITH SCHEME NUMBERS,
CABLE NUMBERS AND TYPES OF CABLES

Cable Scheme
Device Identification Cable No Type No

SV-4922 CO2-ZO4/6 5 6505'

PS-664 CO2-Z10/6 5 6514

PS-665 CO2-211/7 5 6514'

PS-666 CO2-Z10/7 5 6515

PS-667 C02-Z11/8 5 6515

j SV-NC22A CO2-Z'.6/1 5 6514

SV-NC22B CO2-Z4 5/2 5 6515

SV-NC22F ) CO2-Z50/2 5 6514
SV-NC22G )

SV-NC22H ) CO2-Z50/2A 5 6515,

SV-NC22J )
,

Core Spray Pump 1 P12-R01/9 25 5415

SV-9153 ) CO2-C26/1 8512 (Rockbestos
and ) Fire Wall Type

SV-9154 ) TC per Field

Verification)

SV-4891 C01-Z05/4 5 7501

SV-4869 C01-Z03/6 5 7501

SV-4879 C01-C13/1 5 6505

SV-4876 C15-Z02/1 5 6505
CO2-YO2/2 5 6505

MO-7050LS CO2-R01/1 5 6605

; MO-7050LS D01-R01/14 5 6605

MO-7050 (Motor) D01-R01/15 24 6605
!

PT-1A07C C02-209/6 53 6803

O '
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Cable Scheme! t

Device Identification Cable No Type ' No

SV-4896 C01-ZO4/7 5 7501

SV-9151 C01-C26/1 4 8501

SV-9152 C01-C26/2 5 8501
1

LT-3171 ES3171-LT3171/1 214 LI-3326

LS-RE09E JB160-LS/RE09E/1 112 B163

LS-RE09F JB160-LS/RE09F/1 112 B152

LS-RE09G JB160-LS/RE09G/1 112 B163

: LS-RE09H JB160-LS/RE09H/1 112 B152

MO-7064 R01-R01/3 EPR 5414
2/C #12

: M0-7068 N01-R01/33 21 5414
! N01-R01/3 22 5414

O /34 214 5414
/35 214 5414i

MO-7070 M(H-76)-N63/2 714 B163
M(H-76)-N63/3 214 B163
M(H 76)-R63/1 112 B163
M(H-76)-R63/2 514 B163

SV-4892 C01-Z01/9 5 7501

SV-NC27A2A CO2-Z14/5 5 6514

j LS-3565 C07-201/5 21 6503

i LS-3564 C01-ZO2/5 21 6503

f LS-3563 C01-ZO3/3 21 6503

i
! LS-3562 C01-ZO4/4 21 6503

LS/RE09C. CO2-202/18 5 6514

FT-2161 ES2161-FT-2161/1 214 FI2326

FT-2162 ES2162-FT-2162/1 214 FI2327r

-
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Cable Scheme
Device Identification Cable No Type No

FT-2163 ES2163-FT-2163/1 214 FI2328

FT-2164 ES2164-FT-2164/1 214 FI2325

LS/RE09D CO2-ZO2/19 5 6515

PT-173 CO2-Z05/17 XLPE 8501
Flametrol

j PT-187 CO2-ZO2/27 XLPE 8512
Flametrol

PT-174 CO2-Z01/88 XLPE 8512
: Flametre

.! LS-RE09B CO2-Z01/70 5 6515

- LS-RE09A CO2-ZO1/69 5 6514
.

'!

MO 7061 (Motor) D01-R01/5 29 5602

MO 7061'LS D01-R01/4 30 5602

MO 7051 (Motor) D01-R01/7 29 5601

MO 7051 LS D01-R01/6 30 5601

MO 7066 LS N01-R01/8 3 5418

i MO 706e h-.or N01-R01/9 22 5418

LS/RE09B D01-Z01/1 21 5602

LS/RE09A D01-Z01/2 21 56014

LS-3562 ) Zo3-ZO4/5 21 6503

| LS-3563 )

PS-IG11B 203-204/2 21 5601

PS-IG11B ZO3-ZO4/3 21 5602

LSRE09C Z01-ZO3/3 21 5601
;

i LSRE09D Z01-ZO3/4 21 5602

O'

'
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Cable Scheme
Device Identification Cable No Type No

SV-4916 Y01-Z06/1 1 9502
_Z05-Z06/4 1 9502,

Z06-Z07/5 1 9502
4

MO 7071 P22-N56/1 Type Not B152
in Circuit'

Schedule
(3/C #12)

d MO-7070 P22-N63/1 Type Not B163

i in Circuit
Schedule
(3/C #12)

MO-7068 P22-N01/4 Type Not 5414
in Circuit
Schedule
(3/C #12);

PS/1G11A ) 201-Z02/5 21 5601,

PS/IG11A ) Z01-Z02/6 21 5602

PS/IG11B 202-ZO4/1 21 5601

PS-IG11E JB160-PS/IG11E/1 112 B163
PS-IG11E LS/RE09E-PS/IG11E/1 112 B163

PS-IG11F JB160-PS/IG11F/1 112 B152
'

PS-IG11F LS/RE09F-PS/IG11F/1 112 B152,

PS-IG11G JB160-PS/IG11G/1 112 B163
PS-IG11G LS/RE09G-PS/IG11G/1 112 B163

PS-IG11H JB160-PS/IG11H/1 112 B152
PS-IG11H LS/RE09H-PS/IG11H/1 112 B152

JB170 JB170-LS/RE09A/1 214 5601
! JB170 JB170 LS/RE09C/1 214 5601

JB171 JB171-LS/RE09B/1 214 5602

JB171 JB171-LS/RE09D/1 214 5602
i

[- SV-4899 C01-Z10/2 5 2502
;

'

SV-4897 C01-ZO3/9 5 6505

rp1080-0377a-63
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Cable Scheme4

! Device Identification Cable No Type No
i

; SV-NC27ASA CO2-217/6 5 6514 ) Typical

i )
SV-NC27ASB CO2-Z22/2 5 6514 ) All Other

i )
i SV-NC27ASC CO2-Z28/2 5 6514 ) Cables Are
| )

SV-NC27ASD C02-Z34/1 5 6514 ) Type 5
: ) i

, SV-NC27ASE 'CO2-Z40/2 5 6514 ) to Other
'

: )
SV-NC27ASF CO2-Z45/2 5 6514 ) Solenoids

JB180 D01-ZO3/1 21 5601
| 5602
:.

i Core Spray P22 R01/10 25 3406
j Pump #2

PS-638 CO2-Z31/1 5 701
J

MO-7066~LS N01-R01/8 3 5418

M0-7066 (Motor) N01-R01/9 22 5418
:

,

4

4

:

i

.

t

!; o
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: SECTION VI
'

!

EQUIPM",hT WORK SHEETS AND SUK% RIES

NJ_TE: Although it is stated that certain components will be replaced, I

consumers Power Company reserves the right to demonstrate qualification by
,

shielding, moving, determining that the components are not required for '

: mitigation, demonstrating that the component has accepted failure modes or
!demonstrating minimal impact should failure occur.

!-

f

i
i

i +

|

!

t

i

i

i

!

1

i

i

i

e

i
i

;

.

I

i'
I

k
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EOUIPMENT OUALIFICATION REPORT

Fac5ty: BIG HOCK POINT N-
l Docket: 50155 Date:
l a
'

EM/#E)NMENT DOCUMENTATION REFEMNCES
EQUIPMENT DESCf4PT10N METHOD HEMS

Parenecer Accident ousanceman Accident Oud

syneen: Op=enne Section*Miscellaneous 30 Days 30 Days II.D Sheet 2 Evaluatien
Electrical ..

Plant I D. Ptenber* Tenperature
Section Test &Penetrations (* F)

Typ hrough 7 235 307 II.E 1, 2 Analysis

Elec rical Pene- Preneur. Section Test &
'"'" 41.7 Th.7 II.E 1, 2 Analysis

General Electric

Model Nusnbw m Seetion Test &N 100 100 II.E 1, 2 Analysis
Purchese Order Number

3159-E-19 sprey Not Subject

Funesantsenrice: to Spray - - - -

Transmit Electrical nemenon

! I 0
1.373 x 10 2 5 x 10 E Sheet 2 Analysis

C
Accuracy: spee: 3,ing

Sectiono.,no:
h0 Yr + LOCA h0 Yr + LOCA II.E 1, 2 Analysisw,,n.

Containment %g,
Elevenon

t U"D"*"E*" * - - - -

>590
Flood Level

Elevanon 590
Above Flood Level:

Yes: X No:

DOCUMENTATION REFERENCES NOTES

1. Pittsburgh Testing Laboratory Report 1-C dated 1. Separate qualification reports are submitted here-
March 13, 1958 and Report 3-B dated April 17, 1958. with for the qualification of electrical wires used E

inside the penetration Types 1, 2, h, 5, 6, & 7
2. Specification No E-2345-104 for test of Typical Penetration Type 3 uses chromel and alumel wires

Sphere Electrical Penetration Assembly Units prepared for thermocouple circuits which are used in
by Bechtel Corp, dated February 6,1958

0 0658 01 A
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Component Sheet No.:
Owner: Consumers Power Company

Revision:
Facility: Big Rock Point .

Date:
Docket: 50-155

NOTES (cont)DOCUMENTATION REFERENCES (cont)

i 3. Letter from C A St Onge of Bechtel Power Corp to non-Class 1E circuits. Therefore, no separate

W Beckius of Consumers Power Company dated qualification report is submitted for these chromel
October 30, 1980. and alumel wires. Penetration Type 6 uses bare copper

rods for equipment ground.
h. "Effectc of Radiation on Materials and Components"

by Kircher te Powman. 2. Penetration Types 1 through h and Type 7: Rated for
600 volt circuits.

5 " Radiation Effects on Organic Material" by Penetretion Type Si Rated for 3,000 volt circuit.
Bolt and Carroll.

Penetration Type 6: Used for equipment ground where
soft drawn copper rods are passed
through penetration.

.

.

N

.
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Component Electrical Penetrations (Types 1 Thru 7)

Type 1: 6" penetration assembly embedded with 20 feet long, 92 single
conductor #14 AWG solid copper wires with GE versotol insulation and
geoprene jacket.

Type 2: 6" penetration assembly embedded with 20 feet long, 52 single
conductor #14 AWG solid copper wires with GE versotol insulation and
geoprene jacket.

Type 3: 6" penetration assembly embedded with 20 feet long, 52 single
conductor #14 AWG solid chromel & alumel wires with neoprene
insulation firmly bonded to the conductor.

Type 4: 6" penetration assembly embedded with 20 feet long, 20 single
conductor #8 AWG solid copper wires with GE versotol insulation and
geoprene jacket.

Type 5: 6" penetration assembly embedded with 20 feet long, 6 single
conductor #4/0 AWG 19 strand copper with Okonite oil-based rubber
insulation and heavy-duty black neoprene jacket..

Type 6: 6" penetration assembly embedded with 5 feet long, 4 copper rods with
1/2" outer diameter and other insulating materials.

Type 7: 1-1/2" penetration assembly embedded with 20 feet long, 8 single
conductor #14 AWG solid copper wires with GE versotol insulation and
geoprene jacket.

2.0 The subject electrical penetrations are used for Class 1E as well as
non-Class 1E circuits inside the containment. This qualification
report, therefore, includes both the functional and the pressure
boundary integrity of these penetrations.

2.1 Electrical Penetration Assemblies

Penetration Types 1 thru 6 consist of 6" nipples, 12" long with 6"
conduit steel bushing at one end and a 6" to 8" concentric reducer
welded at the other end. After fabrication of the complete penetration
as per the procedure given below, the complete unit as such is welded
to 8" Schedule 40 sleeve 12" long which in turn is welded to reactor
building shell.

Penetration Type 7 consists of 1-1/2" nipple, 9" long with 1-1/4"
nipple at one end and a 1-1/2" to 3" concentric reducer welded at the
other end. After fabrication of the complete penetration as per the
procedure given below, the complete unit as such is welded to 3"
Schedule 40 sleeve which in turn is welded to lock shell.

G'
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Fabrication Procedure: Fabrication of penetration units from 6" or'

1-1/2" Schedule 40 nipples is performed in the following sequence:

a. Wire brush inside wall of the 12" long 6" nipple (or 1-1/2" nipple
for Type 7) and swab with toluene solvent.

b. Thread the wire, cable or copper rod into the spacers and insert it
into the nipple until Spacer Disc 1 reaches the bushing (or the end

,
of the 1-1/4" nipple). Place the unit in the vertical position

! such that Spacer Disc 1 is resting on the bushing (or the end of
' 1-1/4" nipple) and is level.

c. Place a suitable length of thin wall conduit or other suitable tube
through the center hole of Spacers 2 through 5 and insert tube to
near bottom spacer. Pour a 2-3/4" to 3-1/8" layer of Chico "A"
compound taking care not to splash any of the compound on the
inside wall of the pipe above this layer. After completing the
pour, withdraw the tube and move Spacer 2 into the nipple until
small amount of Chico "A" begins to appear through various holes
and outside edge of spacer. The Chico "A" is allowed to set for 3
days.

d. Remove all foreign matter and swab internal pipe surface with
solvent. Pour 1/2" to 5/8" layer of epoxy resin (with glass bead
filler) on top of the Chico "A" compound in the same manner thata

Chico "A" was poured. After completing the pour, withdraw the tube
and move Spacer 3 into the nipple until small amounts of resin
begin to appear through the various holes and outside edge of the
spacer. The resin shall be allowed to set for at least 24 hours.

Pour 3" to 3-1/2" layer of Ozite "B" compound in the same manner ase.

previous pours after first bringing the temperature of the Ozite to
approximately 350*F. Spacer 4 is then moved into the nipple until
small amounts of Ozite begin to appear through various holes and
outside edge of the spacer. The Ozite "B" compound is allowed to
set for at least 12 hours.

;

f. Pour 2-1/2" to 3-1/8" layer of Chico "A" compound in the same*

j manner as previous pours. On 1-1/2" units only move Spacer 5 into
the nipple until small amounts of Chico begin to appear through the'

various holes and outside edge of the spacer. Allow the Chico "A"
to set for 3 days.

g. For 6" units only, pour a 1/2" to 5/8" layer of epoxy resin on top
of Chico in the same manner as previous pours. Spacer 5 shall then
be moved into the nipple until small amounts of resin begin to
appear through the various holes and outside edge of the spacer.

% After the spacer is in position, pour approximately 1/4" float of
) resin over the top of spacer so that it is completely covered. The

( resin is allowed to set for at least 24 hours.
'~'

!
|
: rp1080-0575a-63
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h. Forg6" units, a 16" extension nipple is also attached to the.

penetration unit to provide a raceway for carrying the conductors
to the tray system and to permit, in combination with the fiber
barrier, the addition of a thermoplastic compound to increase .

further the reliability of the penetration.

q 2.2 The qualification information of the subject electrical penetrations is
based on the following documents and discussions:'

2.2.1 Document Reference 1 includes Pittsburgh Testing Lab (PTL) Report 1-C
; dated March 13,'1958 and Report 3-B dated April 17, 1958. These test

reports cover actual leakage rate test and LOCA tests on similar design
i penetrations made by General Electric. The similarity between

electrical penetration Types 1 thru 7 and the penetration assembly,

j specimens covered by PTL reports.is based on the following facts:

s. Production procedures used for the assembly of both types of
,

penetrations are same.

b. Both types of penetrations are designed by General Electric.
i
'

c. Similar insulating materials such as Textolite, Chico, epoxy and
Ozite "B" have been used for the assembly of both types of

I penetrations.
i

d. Penetration Type 1 which consists of 92 single conductor #14 AWG
solid copper is similar to 3 units of 92 single conductor #12 AWG,

j solid copper tested by PTL.
1

; e. Penetration Type 5 which consists of 6 single conductor #4/0 AWG
j stranded copper used in 3 kV circuits is similar to 2 units of 6

| single conductor #4/0 AWG for 5 kV circuits tested by PTL.
!

i
f. Penetration Types 2, 3, 4 and 7 are similar to 92 single conductor

#12 AWG solid copper-tested by PTL.s

During environmental qualification testing covered by PTL Reports 1-C
and 3-B, the penetration assemblies were first subjected to air
pressure of 60 psig (74.7 psia) for one hour and then subjected to
steam exposure test at 307'F, 60 psig (74.7 psia) and 100% relative
humidity for 23-1/2 hours. At the end of the test, the units were
cooled to room temperature and successfully passed a 150 psig cold
hydrostatic pressure test for one minute without any leakage.

2.2.2 Document Reference 2 includes Specification E-2345-104 for test of
typical sphere electrical penetration assembly units prepared by
Bechtel Corp dated February 6, 1958. This specification covers the

y qualification testing of electrical penetration units by Pittsburgh
'Testing Laboratory described in Subparagraph 2.2.1 above.

|

|
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2.2.3 Analysis of materials used in the fabrication of complete penetration,
as covered by Document References 3 and 4, confirms the following:

That the properties of Chico "A" compound are similar to Portlanda.
Cement which, being inorganic in nature, is not subject to

;

| radiation aging.

b. That the Textolite spacer discs used in the penetration assembly
are similar to epoxy or phenol formaldehyde laminates with glass
fabric and possess radiation and thermal withstand properties which
are equal to or better than regular epoxy resins. Per Document
Reference 4, this type of material can withstand up to 8.3 x
10' R as given in Table 3.22 on Page 156.

That the epoxy compound used in the penetration assembly is goodc.

for maximum continuous service temperatures up to 400*F.

2.2.4 Document Reference 4 on Page 96 indicates that epoxy resins can
withstand radiation dosage up to 9.5 x 10' rads without degradation
of physical or electrical properties.

w
) 2.3 Discussions:

2.3.1 Radiation:

The radiation withstand capability of the complete electrical
penetration is based on the following materials:

a. Epoxy - As discussed in Paragraph 2.2.4, it is confirmed that epoxy
can withstand radiation dosage up to 2.5 x 10' R which meets
the requirement of 1.373 x 10' R.

b. Textolite - Paragraph 2.2.3(b) confirms that Textolite is similar
to epoxy laminate with glass fabric and possesses radiation
withstand properties even better than 2.5 x 10' R and meets the

7requirement of 1.373 x 10 R.

Chico "A" - Paragraph 2.2.3(a) confirms that Chico "A" is similarc.

to Portland Cement which being inorganic in nature is not subject
to radiation damage and, therefore, meets the requirement of

71.373 x 10 R.

d. Ozite "B" - Ozite "B"_is an asphaltic based hydrocarbon
manufactured by G&W Electric Specialties Corporation. Reference 5
document, Pajes 456 through 459, indicates that such hydrocarbons
are not affected at radiation levels below 4.5 x 10' rads.

!

!

G
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2.3.2 Simulated service conditions and test duration: ,

Based on the following facts, it is concluded that the LOCA test

duration of 23-1/2 hours (Document References 1 and 2) covers the
entire tir' until the conditions return to essentially ambient.

a. Analysis of containment parameters indicates dwell at maximum
; temperature of 235'F for 1 hour whereas during the actual LOCA test

maximum temperature of 307'F was maintained for 1 hour.'

b. Analysis of containment parameters indicates dwell at maximum
pressure of 41.7 psia for 1 hour whereas during the actual LOCA
test pressure of 41.7 psia was maintained for all the 23-1/2 hours.

.

Further, it is added here that even though the test duration
requirement is 30 days, the analysis of containment parameters shows
that following a LOCA, temperature and pressure conditions return to
ambient in about 3 days.

2.3.3 Aging:'

( ' Based on the very high thermal and radiation withstand capabilities
'

(listed below) of various components used in the fabrication of
complete penetration assembly, it is concluded that these penetration
assemblj s are not susceptible tc thermal aging and are considered to
be qua14fied for 40-year life requirement at Big Rock Point Plant,

a. Epoxy and Textolite (Laminated epoxy) - Suitable for continuous
operation at service temperatures of 400*F and can withstand
radiation dosege of 2.5 x 10' rads.

b. Chico "A" - Being similar to Portland Cement is not susceptible to
radiation or thermal aging.

j

.

4

.

5
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I rp1080-0575a-63

-. . .. . _ . . .- -



. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - _ - _

a o >

EQUIPMENT OUALIFICATION REPORT
t h

Faculty: BIG ROCK POINT NN
D0cket: 50-155 Date:

E N NT DOCUMENTATION HEFEMENCES
EOUFMENT DESCRPTION TN

METHOD HEMSParameter Accident Oumacanui Accident Oud

8Y*'"- Op*'*""8
Section'

Miscellaneous h 30 Days 30 Days II.D 1, 4 D;aluationElectrical
MR W Ternporeeu'* Section Teat andPenetrations Type g.rl 235 3h6

10, g II.E 1, 2, h Analysis

f*MS ,,ns
* *

Preseu'* Section Test and
(Ps Al bl.7 74.7 II.E 1, 2, h Analysis

Conax Corp
Model Number _ rwa #ve Section Test and7626-10000-01,02,03 Hun *Ney (%I 100 100

II.E 1, 2, 4 Analysis
Purchase Order Number

Not Subject
To Spray - _ _ ,

runctiontScrvice:
Transmit Electrical mesemon

7 8 Section Test andSignals / Control & gn=di 1.373 x 10 2 x 10
Instrumentation II.E 1, h Analysis

Accuracy- Spec: % "Dorno: 40 Years + LOCA h0 Years + LOCA 3, h aly

Containment
submergence

Ewouon Not Subject _ _ _ _

>590 To submergence

Flood Level

Elevaton 590
Above riood tevet

Yee: y No:

DOCUMEi.1TATION REFERENCES NOTES

1. Conax Corporation Report #IPS-389 for Qualification
; of Conax Penetrations for Dresden Nuclear Power e
J Station.

I
__.
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EOulPMENT QUALIFICATION REPORT Component Shee,. No.:
Owner: Consumers Power Company

Revision:
Facility: Big Rock Point

Date:
Docket: 50-155

DOCUMENTATION REFERENCES (cont) NOTES (cont)

2. Letter from W S Bautio, Conax Corporation to
C A St Onge, Bechtel Power Corp, 10/30/80.

3. Conax Corporation Report #IPS-325 for Design
Qualification Material Test Report for Materials
Used in Conax Electric Penetration Assemblies.

h. Conax Corporation Report #IPS-107 for Electrical ,

Terminations Subjected to Design Basis Accident
Environment for North Anna Power Stations I and II.

.

S

]
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EQUIPMENT OUAllFICATION REPORT , ,g

Facety: BIG ROCK POINT Reh:

Docket: 50-155 Date:

EPMRONMENT DOCUMENTATION REFERENCES STN
EOUIPMENT DESCRIPilON ME N liEMS

Parameter Accident ou nacenon Accident Oust

srstern: Operenne Seetion
Miscellaneous Tune 30 Days 30 Day

II.D 1, 2 Analysis
Electrical

Plant I D. Nunt*' TemporMure Section
Penetration t r3 235 290 II.E 2 Analysis
Tyrig,,,Q,one,,,
Electrical Pressure
Pegg (PseA) 47 g Section Sheet 2 Analysis

II.E
Amphenol - Borg

Model Number RWe#ve
NN Se ti n Sheet 2 Analysis100 100

II.E
Purchow Order Number

3159 - E-21 sp,ey Not Subject
To Spray - - - -

runemoniservice:
Transmit Electrical

7 8 Section 1 AnalysisSignals /Instrumenta- 1.373 x 10 2 5 x 10
tion (Coaxial) II*E

.
Accuracy: Som.: Agwig

U**
40 Years + LOCA 40 Years + LOCA

'

Analysis
E to It

Containment submergence
Eievenon: Not Stibject

>590 to Submergence
, _ , , _

|

F1000 Level

Elevanon 590
Above Flood, Level:

Yes: A No:

DOCUMENTATION REFERENCES NOTES

1. " Effects of Radiation on Materials and Components" U
by Kircher & Bowman.

0 0658 0l A
1
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' ^ '^ " Component Sheet No.:
Owner: Consuiners Power Company

Revision:
Facility: Big Rock Point ,

Date:
Docket: 50-155

DOCUMENTATION REFERENCES (cont) NOTES (cont)

2. " Manual of Process Engineering Calculations" by
Clarke & Davidson.

i 3. CRC llandbook of Chemistry and Physics
53rd Edition 1972-73.

/

i
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Component Electrical Penetrations (Types 10 Thru 12)

Type 10: Electrical Penetration with one (1) feedthrough module for 19/C #10
AWG conductors used in control circuits and one (1) feedthrough

module for 20/C #16 AWG D-TP used in instrumentation circuits.

Type 11: Electrical Penetration with two (2) feedthrough modules used in 19/C
#10 AWG conductors for control circuits and cne (1) feedthrough

module for 20/C #16 AWG D-TP used in instrumentation circuits.

Type 12: Electrical Penetration with two (2) feedthrough modules for 19/C #10
AWG conductors used in control circuits; two (2) feedthrough modules

for 20/C #16 AWG D-TP used in instrumentation circuits and one (1)
13/C #12 AWG used in instrumentation circuits.

2.0 The subject electrical penetrations are used for Class 1E as well as
Nonclass 1E circuits inside the containment. This qualification
report, therefore, includes both the functional and the pressure
boundary integrity of these penetrations.,

2.1 Electrical Penetration Assemblies

s ,/ The subject Conax electrical penetrations are comprisod of a seal body,
a conductor feedthrough subassembly, an MK compression ferrule, MK
compression cap, terminal blocks, enclosures at each and heat shrink
polyolefin tubing.

The seal bodies are fabricated from stainless steel and provide a seal
housing for the feedthrough assembly. The feedthrough assemblies are
composed of insulated solid conductors, resilient thermoplastic
sealants.

The complete assembly is designed to interface with the penetration
nozzles which are part of the containment vessel barrier. The nozzle
is a Schedule 40, 8" (nominal) OD seamless carbon steel pipe, 12" in
length, welded to reactor building shell. The penetration assemblies
are attached to the containment vessel nozzle by welding. Each
penetration assembly is equipped with two terminal boxes, one on each
end.

2.2 The qualification information of the subject electrical penetrations is
based on the following documents and discussions.

2.2.1 Document Reference 1 includes Qualification Report IPS-389 for Conax
penetrations used in Dresden Nuclear Plant which are similar to the
Conax penetrations used at Big Rock Point Plant. The similarity
between the electrical penetrations, Types 10 thru 12, and the

fs penetration assembly specimens covered by above report is based on the
f \ following facts:V

rp1080-0569a-63
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a. Both of these types of penetrations are designed by Conax
Corporation,

b. Similar configurations of feedthrough moduler (20/C #16 AWG, 19/C
#10 AWG and 13/C #12 AWG) have been used in both of these
penetrations.

c. Conductors of feedthrough modules used in both types of
penetrations are insulated with similar insulating materials such
as Kynar & Kapton.

d. Conax Corporation, in Document Reference 2, has certified that
production procedures used for the assembly of both types of
penetrations are exactly the same.

e. Conax Corporation, in Document Reference 2, has also certified that
similar types of insulating materials have been used for the
assembly of both types of penetrations.

During environmental qualification testing covered by Report IPS-389,
the Conax penetration assembly, except for terminal block enclosures at

('~'/
\ both the ends, were first irradiated to 2 x 10' rads and then

N,, subjected to steam exposure test (to envelope temperature profile given;

in Figure Al of IEEE-323, 1974) at 340*F, 60 psig (74.7 psia) and 100%
relative humidity. At the end of this LOCA test which continued for 30 ,

days, the electrical penetration assemblies successfully withstood the
dielectric and insulation resistance tests.

2.2.2 Document Reference 2 is a letter from W S Rautio of Conax Corporation
which confirms the similarity between the Conax elec+.rical penetrations

,

used at Dresden Nuclear Plant to the Conax electrical penetrations used
| at Big Rock Point Plant.
l

2.2.3 Document Reference 3 is a Conax Corporation Report IPS-325 which
concludes that various insulating materials like polysulfone, kapton,
polyolefin with nuclear grade adhesive (WCSF-N), etc, are qualified for
more than 40-years' life.

2.2.4 Document Reference 4 is a Qualification Report IPS-107 for similar
,

I electrical terminations subjected to Design Basis Accident Environment
|

for North Anna Power Stations I & II. The similarity between the

I electrical terminations (for penetration Types 10 thru 12) to the

| specimen terminations for North Anna Conax Corporation penetrations is
based on the following facts.

I a. Both of these types of terminations are designed by Conax
i

Corporation as a part of complete penetration assembly, j

(''% |

\-l |
|

|

|
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b. Conax Corporticr. In Document Reference 2 has certified that
production procedures used for the assembly of terminations in both
cases are the same.

c. Conax Corporation in Document Reference 2 has also certified that
insulating materials used for the assembly terminations in both
cases are the same.

During environmental qualification testing covered by Report IPS-107,
the terminations (which include the terminal block enclosures used at
both ends of the Conax penetration) were irradiated to 2.5 x 10'
rads and then subjected to steam exposure test at 290'F, 57.5 psig
(72.2 peia) and 100% relative humidity. At the end of this LGCA test
which continued for 10 days, the terminations successfully withstood
the dielectric and insulation resistance tests. Analysis of
containment parameters shows that following a LOCA, temperature and
pressure conditions return to ambient in about 3 days. Therefore, it
is concluded that LOCA test duration of 10 days covers the entire time
until the conditions in the containment return to essentially ambient.

) The Report IPS-107 also indicates that one enclosure containing the
terminations was subjected to thermal aging at 300*F for 74 hours whichi N

conservatively qualifies it to 22 years' life. Because of the fact
that these Conax penetrations were installed after 14 years of the
start of commercial operation of-the Big Rock Point Plant, it is
concluded that the enclosures at both ends of the penetrations qualify
for the entire 40-years' life of the Plant.

l
|
,

! s

,

|
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Component Electrical Penetration (Type 8)

Type 8: Coaxial Cable Penetration Assembly

2.0 The subject electrical penetrations are used for non-Class 1E circuits
inside the containment. This qualification report, therefore, is
submitted to prove the pressure boundary integrity of the penetration.

2.1 Coaxial Cable Penetration Assembly

This consists of an 8" pipe with a flange on the end to which a plate
is bolted. The plate holds the coaxial cable connectors. The complete
unit, as such, is welded to 8" IPS Schedule 40 nozzle, 12" long which,
in turn, is welded to reactor building shell.

The connectors on the plate have 304 stainless steel shell which is
press fit into and then welded to the plate.

These connectors have inserts made of glass material and are fused in
place by high heat process to achieve a pressurized seal. These

,

inserts are suitable to handle three RG59 B/U cables. In addition,i

these connectors are provided with solder type mating connector with
cable clamp and a protective cap on either side.

Therefore, the pressure boundary integrity of the complete penetration
is based on the qualification of following components which are further
discussed in subsequent paragraphs:

Glass Preform

The glass preform which forms the primary pressure boundary for the
penetration is made from Corning #9010 glass and is fused in place by
high heat process to achieve a pressurized seal. This glass begins to
soften at 1160*F and is made up of 67% SiO , 7% A 0, 7% K 0, 5% A1 0

2 2 2 23
and 12% Ba0 plus 2% other. Document Reference 1 shows that this glass

2
is similar to both silica glass and soda-lime glass. The table on
Page 370 of Reference 1 indicates that silica glass is good to
2.5 x 10' rads. Further, based on the method of placement and the
thickness of the glass, it is concluded that it can withstand 27

;
psig (41.7 psia).

Shell to Plate Assembly

The connector shell is made of 304 stainless steel which is first press
fit into the place and then welded. Such metal-to-metal assemblies
should be able to withstand LOCA conditions of 235'F and 41.7 psia for
a period of 30 days.

i .

!

I

i rp1080-0569b-63
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Gasket

Upon analysis it has been determined that the gasket used between the
mating surface of the fixed and the removable connectors is made of
either the silicon rubber or the natural, butyl styrene butadiene
rubber. Document Reference 1 on Pages 118-129 indicates that all
rubbers can withstand at least 2 x 10' rads. Figure D-19 on Page
73 of Document Reference 2 shows that butadiene rubber (BUNA S) can
withstand continuous temperature of 290'F.

2.2 The qualification information of the subject coaxial cable electrical
i, penetration is based on the following documents and discussions (in

Paragraph 2.1).

2.2.1 Document Reference 1 on Pages 118 thru 129 and Page 370 indicates the
radiation withstand capabilities of various rubbers and glass.

2.2.2 Document Reference 2 on Page 73 (Figure D-19) confirms that butadiene
rubber (BUNA S) can withstand continuous temperature of 290*F.

2.2.3 Document Reference 3 on Page F-134 indicates that the melting point for
glass used for sealing applications is not less than 1300'F.s

''#
2.3 AGING'

Document References 1 and 2 provide evidence that silica glass or soda-
lime glasa have much higher threshhold for nuclear radiation (up to'

2.5 x 10' rads) exposure than other dielectric materia!3 and have
very high temperature withstand capabilities (continuous operation of
temperature up to 1000*F). Therefore, it is concluded that this fused
glass is not susceptible to deg'sd;; ion due to thermal or radiation
aging and is considered to be qualified for 40-years' life at Big Rock
Point Plant.

i

i

i

rp1080-0369b-63
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1 Sheet-2

Component Electrical Penetration Type 9
|

! This penetration, Type 9, was used in a research and development program to !

i instrument fuel assemblies. The penetration provided the electrical path from
.] the fuel assembly to the computer. ,

!

| This penetration was apparently somewhat different from other types. At the
present time, the records for this penetration are being sought so that a |'

'

: detailed analysis can be made for qcslification. The qualification is
i directed toward containment boundary rather than electrica) operability. 1

I !

f'
4

1 !
!

!

i ,

l

|

t

1

i

i
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:
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|
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EOUIPRRENT OUALIFK:ATION REPORT
Owner: Consumers Power Company M No-
Fecety: BIG ROCK POINT
Docket: 50-155 O'''I

ENVIRONMENT DOCUMENTATION REFERENCES WTSim
' "I " METHOD HEMS

Parameter Accident ausencenon Accident Oud

Systern: Opereung Section
Post-Incident Time

30 Days 30 Days II.D Sheet 2 Evaluation

Plant I.D. Numbes Temperahne Section Test andFT-2161 through 216 t'rt
235 288 II.E 2, 3, h , ' Evaluation

ComponeM

Flow Transmitter Pressure Section Test and
Manu'achnw WI h1,7 Th 7 II.E 2, 3, 5 Evaluation

I'l'I Barton

Model Number Reis#ve Section Test and""386 100 100 II.E 2, 3, S Evaluation.

Purchow Order Number
Section

D 'Y
Water Sheet 2 II.E Sheet 2 Evaluation

Function / Service:
Flow Indication Con- Resanoa Section

8tainment and Core (Red) 5 2.16 x 10 II.E 1, 3 Evaluation !7.3 x 10Spray
Accureev Spec: Aging

Demo: Section Sheet 2 &
Locanon: h0 Years + LOCA Sheet 2 II.E Section 1\ Evaluation

Containment Submergence Section
Elevenon: 625 Yes Sheet 2 II.E Sheet 2 Evaluation

,

Except One at 578
,

" 8''''' 590
Elevanon

"

Above Flood Level:
Yes: No: X

j DOCUMENTATION REFERENCES NOTES

1. Letter J Bruno, Westinghouse Process Control Systems, .,
.

to E A Lommatsch, ITT Barton, January 21, 1971. cn
o

.
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^ ^
Owner: Consumers Power Comp'a Component Sheet No.: ,

Facility: Big Rock Point .
Revision:

Docket: 50-155 Date:

' '

DOCUMENTATION REFERENCES (cont) NOTES (cont)

i 2. F-02667 Performance Test of Three Differential
Pressure Transmitters in a Simulated i.eactor Con-
tainment Post-Accident Steam Environment, Franklin
Institute Research Laboratories, November 1969

3. Letter R M Marusich to J Doyon, ITT Barton.

I. ITT Barton Product Bulletin 332-2.4

,

5 Letter from J Doyon, ITT Barton, to R Marusich, -

October 27, 1980, concerning similarity between
Model 332 and Model 386.

4

)
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Sheet 2

; Component Flow Transmitter FT-2161 Through FT-2164

The flow transmitters are Model 386. The flow transmitter is used to provide
indicatJon of core spray flow and also to detect if a core spray line is
broken.

The environmental test used a Model 332. Model 332 differs from Model 386
only in housing type. However, for the environmental test, the Model 386
housing was used on the Model 332 and, therefore, the test specimen is
identical to that installed. The test sequence was to use steam to pressurize
a test chamber to 60 psig. This pressure and a temperature of 288'T was
maintained over a two-hour test period and then cooled. The test instruments
were read twice during the test and the readings matched that of the trans-
mitter outside the chamber. The instruments were also separately tested for
their ability to withstand radiation. They were exposed to 10' rads /h for
216 hours and passed. The total integrated dose far exceeds the qualification
requirements. The transmitters are housed in a metal enclosure so that sprays
will not affect them. TWo hours after a LOCA, the temperature is at or below
160'F. The manufacturer states that the operational range of this transmitter
is -40*F to 160*F. Therefore, the transmitter is able to withstand the
effects of the LOCA because it was tested in a more severe environment and for

) the time period over which the containment conditions are more severe then the'

s_ / operational'11mits. No information has been found concerning age sensitivity.
Should these transmitters fail, due to age degradation, failure will, in all
probability, occur after the operator has ascertained the integrity of the
core spray line. Once that is accomplished, core spray flow indication is not
required for plant shutdown. However, since core spray flow indication may be
useful to the operator, age sensitivity will be investigated and appropriate
action (partial replacement, full replacement, etc) will be taken before
June 30, 1982, assuming no procurement problems.

One of the flow transmitters will become submerged during the accident. The
flow transmitter is considered qualified for submergence for the following
reasons. Employees at the plant have stated that the transmitter and its
leads are sealed. The transmitter was tested in a steam environment of
60 psig. This is far greater than the pressure the instrument will see even
if submerged. It is believed that if steam at 60 psig cannot enter the trans-

. mitter to the extent of causing failure, then water at 27 psig will not result
! in failure.

|
!

I
V

l
|
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EQUIPMENT OUAllFICATION REPORT
Component Sheet No:

i Faculty: HIG l<OCK IVINT *

Docket: 50-155 ''

E N NT DOCUMENTATION REFERENCES , g37
EMM DEND METHOD HEMS

Peremeter Accident OwouceNon Accident Ouss

Sysu m: Opereuno Section SectionTh 21 Hours See Sheet 2Post-Incident II.D II.D Evaluation

Plant I D. Number. Temperature
Section

b hhh b..fh h ee heet 2
235 II.E 1, 3, b Evaluation

" ***"''Level Switch Section
Manusecturer; (PSIA) hl,7 hk,7

II.E 1, 3, L Evaluation
Jo-Bell

Model Number Rotenve
Seetion

heet 2Type R II.E 1, 3, b Evaluation
Purchese Order Number

M-82 Lake Michigan * "% See Sheet 2Water II.E 1, 3, b , 6 Evaluation
FuncuanfService:

Containment Water Roseman 6 6 Section
Level Indication (M 1.1 x 10 5 x 10

II.E 1, 2, h Evaluation

** Y ^#'8 Section;

h0 Years + LOCA Section IV II.E 1, 3, 4, 5 Evaluation

Containment suemergence SectionElevenon Yes See Sheet 2
11.7 1, 3, h , 6 Evaluation574,579,587,595

reod teven

Elevenon 590
i Above Flood Level:

Yes: No: y

DOCUMENTATION REFERENCES NOTES

1. Letter R M Marusich, CP Co, to W Maurer, of Jo-Bell @
Dated October 16, 1980

,

0 0658 0 t A
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Component Sheet No.:
Owner: Consumers Power Company

Revision:
Facility: Big Rock Point Date:
Docket: 50-155

NOTES (cont)DOCUMENTATION REFERENCES (cont)

2. Reference Book by Kircher and Brwn,1964,i

" Effects of Radiation on Materials and Components"

3 Big Rock Point Task Force File K.5 1

4. Big Rock Point Task Force File 182

5 Nuclear Environmental Qualificaton for Palisades
PS-1801, et al, Wyle Laboratories, August h, 1980 f

6. R M Marusich to R E Schrader, BRP Maru 70-80
4

| Dated October 16, 1980

,
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Sheet 2

Component Level Switches LS-3562 Through LS-3565

Level Switches LS-3562 through LS-3565 are used to provide containme st water
level indication. These four switches are located at elevations 374', 579',

587' and 595'. The switches close a contact when the water level reaches
them. The electrical scheme is such that the switches are wired in parallel
to the power supply. Failure of one switch will not impair the rest of the
circuit.

The internal switch and trip mechanism, rated to 160*F, are housed in an
explosionproof steel housing. The containment water temperature is above
160'F for, at most, 5.5 hours. The atmosphere temperature is above 160'F for
a longer period of time. The housing will cause the temperature of the
internal switch to lag that of containment such that the switch temperature is
above 160'F for a shorter time. The switch is all metal construction except
for an asbestos gasket and neoprene wires. The switch is rated at 44.7 psia,
which is in excess of the maximum containment pressure. The switch is sealed4

^

with the asbestos gasket while the electrical connections are sealed with
Chico sealing compound placed in a sealing cage. It should be noted tLat
these switches were designed to be submerged. Therefore, it is not expected
that sprays, humidity or submergence will affect these switches. The known

( organic materials, asbestos and neoprene are acceptable for service to a
radiation dose of at least 5 x 10' rads, whereas the 24-hour gamma dose in'

water is 1.1 x 10' rads. Further analyses of these materials may be ,

required for determination of their sensitivity to thermal aging as was4

discussed in Section IV of this report.

In summary, no type test of this equipment is available as required by the DDR
guidelines.

The reader should note'that these switches may be considered as backup indi-
cation to LT-3171. It is currently planned to install a new level indicating
system in the fall of 1981.

\
| \J
,

!

|
|

rp1080-0574a-63



-- . ._. . _ _ _ _ _ _ _ _ _ _ _ _ . __ - .________

O O O

Owner: Consumet s Power Company Component Sheet No:

Facility: BIG ROCK POINT N
Docket: 50155 Date:

ENVIRONMENT DOCUMENTATION REFERENCES ,
EQUIPMENT DESCMPTION METH o nEMS

Parameter Accident Ounenceman Accident Ouel

system: w oung
Section

Pont-Incident inne
10 Minutes 10 Minutes II.D Sheet 2 Evaluation

Pkat i O Number. Temperes reu
Section 2 and Test andLS-RE06A LS-RE20A g.r)

LS- g LS-RE20B 217 269 II.E Sheet 2 Evaluation

Level Switch Pressure

Mardecturer: leseA) Section 2 and Test and
Yarway %16.5 hh.7 II.E Sheet 2 Evaluntion

" * ' Section 2 and Test and
h320 PE Hunesty (%)

100 100 II.E Sheet 2 Evaluation
Purchese Order Number

sprey Lake Michigan Lake Michigan Section
Water Water II.E 3heet 2 Evaluation

rewe
Reactor Scram on Im Rosemon Section

3 3
Steam Drum Level (""di h.9 x 10 4.9 x 10 II.E Sheet 2 Evaluation

lAccuracy- srec: Agn g Section 3heet 2 &D mo:
h0 Years + LOCA Sheet 2 II.E 3ection IV Evaluationtoc,,%:

Containment
sutwnergence

Elevation:
621 Hot Submerged - - - -

Flood Level >90
Elevnhon
Above Flood Levet

Yes: X No;

DOCUMENTATION REFEFliENCES NOTES

1. Letter, Consumers Power Company to URC, D P HofDnan
; to J G Keppler 8/26/80. @

2. HUS test on Yarway Model hh16C HUS 'Uf-ED-116
March 1975

G 0856 01 A
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EQUIPMENT QUAL.lFICATION RFPORT'

; Owner: Consumers Power Company Component Sheet No.:
Facility: Big Rock Point . Revision:
Docket: 50-155 Date:

,- DOCUMENTATION REFERENCES (cont) NOTES (cont)

3 Yarvay test on Ifodel hhl8TC March 1979
,

!

h. Yarway test on !!odel hh18EC March 1973.j
-

1

4

!

4
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Sheet 2

Component Level Switches LS-RE06A,B and LS-RE20A,B

Level switches LS-RE06A,B and LS-RE20A,B provide the necessary signal to the
reactor protection system for a reactor scram due to low wate. level in the
steam drum. In addition to the function described above, the LS-RE20A,B units
are fitted with a differential transformer and armature rod assembly driven by
the primary instrument pointer to provide that an electrical signal can be
sent to slave indicators located in the control room.

The required operating time for these instruments has been established at 10
minutes. The basis for this time is that there are some small sized steam
line breaks that may occur which will not provide an automatic scram due to
low steam drum level or containment high pressure. This is because (1) the
water inventory lost through the break is maintained by the feedwater system
and (2) the containment is normally vented to the atmosphere via the stack
such that for small breaks the containment high pressure set point may not be
reached. These break sizes involve leakages of 75#/s or less. No credit for
operator action is taken for the first 10 minutes of a steam line break event.
After 10 minutes it is reasonable to expect the operator to take the action
necessary to manually shut down the reactor. For break sizes resulting in

[ flow rates greater than 75#/s, the level switches must remain operable to

| ("'} automatically scram the reactor. A discussion of the small break scenario was
( ,/ provided to NRC on 8/26/80 as noted in Reference 1. It is worthwhile to note

'

that from the data submitted as Reference 2, the most limiting steam line
break size results in a flow rate of 75#/s. With this flow rate, containment
temperature was calculated to reach 217*F after 10 minutes rather than the
peak LOCA temperature of 235'F.

If the reactor scrams from high containment pressure via PS-664 through
PS-667, then there is no need for LS-RE06A,B and LS-RE20A,B since they are
only needed for the scram function. Thus, the pressure that the level
switches need be qualified for is that corresponding to the set point of the
pressure switches PS-664 through PS-667, namely 16.4 psia.

The maximum radiation dose the level switches must reasonably endure is 4.9 x
10' rads. The basis for this dose value is that if the full 10-minute
time interval is needed, the drum level is being maintained by normal;

l feedwater addition. In this case, tLare would be no ccre uncovery with
resulting fuel damage. The radiation dose assigned for a steam line break in
the pipe tunnel assumed a total loss of the primary coolant inventory with the,

'

highest level of coolant activity allowed by Technical Specifications. The
small steam line break event is similar to the MSLB outside containment with
respect to the source of radiation and therefore the pipe tunnel dose was

,

I used. For the larger break sizes, the required operating times are very much
shorter, thus less dosaFe is incurred by the level switches.

|

| The level switch va.ndor, Yarway, was asked to provida a listing of organic

| gy materials used in the Model 4320PE level switches. The vendor responded with

; ) the following for the 4300 series:'

v

rp1080-0525a-63
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Sheet 2 (Contd)

1. Diaphragm - Neoprene Coated Dacron Fabric

'2. Backing Plate Gasket - Klingerit (Compressed Asbestos)

3. Dust Plug Grommet - Neoprene

4. Light Diffuser - Molded Translucent Plexiglas

5. Front Cover - Molded Clear Plexiglas
.

6. Dial - Translucent White Vinyl

NOTE: Items 4, 5 and 6 above have been replaced with Lexan at Big Rock Point.

7. Casing Gasket - Cori and Rubber Compound DK-1491

8. Switch Spacers - Laminated Melamine

9. Switch - Mercury

10. Relays - B0 Type - Allied Control Co

Other organic materials found in the armature rod assembly and differential
transformer and guide assembly include:

11. Armature Bushing - Synthane Grade L

12. Differential Transformer and Guide Assembly - Copper Wire With Silver
Plated Teflon Insulation (MIL-W-16878, Type E), Epoxy CPI-4270 Hysol,
Markol Corp Shrink Tubing HT105C and HF105

13. Terminal Blocks - Molded Phenolic Base

14. Coil Bobbin - Nylon

15. Winding - Nyclad Wire

16. Disc - Synthane Grade LE

17. Sealer - Epoxy

18. Insulator - Fish Paper 0.010" Thick

The level instru2ents need to be qualified for a rise in temperature from

| ambient to 217'F over a period of 10 minutes. The Model 4300 series are
i similar in design and materials of construction as the Model 4400 series.

( Various tests (Referencss 2, 3 and 4) were performed on different 4400 series

j (N instruments covering a range of peak temperatures from 212*F to 269 F, with a
) peak pressure of 44.7 psia and 100% relative humidity. These tests provide;

rp1080-0525a-63
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the necessary assurance that LS-RE06A,B and LS-RE20A,B will remain operable
until their intended function is complete.

The spray water in containment is taken from Lake Michigan which is relatively
pure. The level instrucents are located on a concrete wall below the
containment spray header; however, the nozzles are oriented in the horizontal

,

direction so that the instruments will not be subjected to direct impingement
of the spray. Further, the instruments are mounted in a metal cabinet with a
top that will protect the instrument from spray.

The most susceptible material to the radiation dose the instruments must
endure is the silver plated Teflon wire. According to the Nuclear Engineering
Handbook by H. Etherington, et al, Page 10-144, Teflon-insulated wire suffers
a 25% change in elongation at a radiation dose of 3 x 10' rads. Thus,
these level switches are deemed qualified for radiation.

Although the ambient temperatures are on the average low (70*F), it is
recognized that some of the components in the instruments may be susceptible
to thermal aging. The LOCA event will contribute little to the overall aging
because of the short time the equipment is required to function. Further

s investigation will be performed to determine which materials are age sensitive
and whether or not failure of these parts will affect instrument operation.V)

l To summarize, it is concluded LS-RE06A,B and LS-RE20A,B will satisfactorily
perform their intended function during the LOCA event.

.

|

- t''N |
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Owner: Consumers Power Company Component Sheet No:

NVI8M;Facety: BIG ROCK POINT
Docket: 50-155 Date:

ENVIRONMENT DOCUMENTATION REFERENCES

EQUIPMENT DESCRIPTION MEmoO HEMS
Parameter Accident OuennceHon Accident oug

System: Operoung

Post-Incident / Time Section

Reactor Protection 1 llour 1 IIour II.D Sheet 2 Evaluation

N M D- '

Tempweiure Section 1 5 and
LS-RE09 A Through H (*r)

235 269 II.E Sheet 2 Test
Component.

Reactor Water Level Pressure

Manufacturw: IPSIA) Section l, 5 and

Yarway Corp 41.7 hh.T II.E Shett 2 Tent

Model Numbw Ne Section 1, 5 and

hh20C 100 100 II.E Sheet 2 , Test
Purchese Order Numbw

Section
,,

None. None II.E - -

Function /Senrice:
1. Core Spray Valve nadienon 80C UO"Open Permissive (ned) 5 5
2. Reactor Scram an(. <2.0 x 10 2 x 10 II.E Sheet 2 Evaluation

Cont Icolation
Accurecy: Spec: Aging

D"'"*: h0 Years + 1 Hour 40 Years + 1 Hour Section 3heet 2 &

Iocahon: Containmer of IOCA of LOCA II.E 3ection IV Evaluation

Submergence
Elevation:

- - -590.5 No -

Flood Level
Elevetbn 590
Above Flood Level:

yes: X No:

DOCUMENTATION REFERENCES NOTES

1. Test Report HUS-TM-ED-ll6 March 1975 for Yarway
Model hhl6C. N

2. Letter R B Cherba to C J Hartman 5/20/75

0 0858 Of A
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EQUIPMENT QUALIFICATION REPORT
Owner: Consumers Power Company Component Sheet No...

Facility: Big Rock Point Revis6m:

Docket: 50-155 Date:

DOCUMENTATION REFERENCES (cont) NOTES (cont)

3 Letter R B Cherba/H J Palmer to C J Hartman 5/19/75,

h. Deviation Report DAD-100-678-2, 10/5/78.

5 Engineering Research Laboratory Project 378018.10A.

,
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Component Level Switches LS-RE09A Through H

The LS-RE09A through D level switches are used for three purposc : (1) to
provide a reactor scram on low reactor water level, (2) to provide a contain-
ment isolation signal on low reactor water level and (3) to provide an open
signal to the primary core spray valves MO-7051 and MO-7061. LS-RE09E through
H are used to provide an open signal to back up core spray valves M0-7070 and
M0-7071 on low reactor water level. The time required for these switches was
established at one hour. The basis for this time is that it is the longest
time before the low reactor water level set point is reached due to a small
break (0.008 ft8) LOCA. In addition, the level switches must operate in
conjuncticn with PS-IG11A through H to open the core spray valves. The
PS-IG11A through H instruments close contacts in the core spray valve electri-
cal scheme when reactor pressure reaches s 200 psig which are in series
with the LS-RE09A through H contacts. For the 0.u08 ft' break LOCA, the
reactor depressurizing system (RDS) must first operate to blow the primary
system down in order to reach 5 200 psig. In this scenario, the RDS will
actuate when the low reactor water level set point (the same set point as for
LS-RE09) is reached via LT-3180 through LT-3183. IT SHOULD BE NOTED, however,
that the reactor operator is directed by procedure to manually initiate the
RDS if he deems it necessary. This being the case, it is a'most a certainty
that the operator will actuate RL3 at some time before one hour has elapsed,O thus fulfilling the requirements to open the core spray valves. The point
being made here is that in all probability the LS-RE09 will have to function
in a shorter time and endure a less severe environment than that shown on the
qualification sheet. For larger break size LOCA, the time required for
LS-RE09 to function automatically is reduced less than two minutes.

The Yarway LS-RE09A through H level switches were modified in 1975 subsequent
to a test performed on a similar Model 4416C by the NUS Corporation for

Consumers Power (Reference 1). These modifications included (1) removal of
the plastic dial cover, dial and diffuser plate, (2) replacement of the
mercury switches with ACR0 switches, (3) removal of the light power socket,
(4) replacement of plastic plugs on the top of the unit with gasketed metal
plugs and (5) installation of a gasketed aluminum cover (References 2 and 3).
The reasons for these modifications are as follows:

1. After exposing the test instrument for approximately three and one-half
hours to a saturated steam environment with the temperature and pressure
at 275'F and 29 psig, the low-level switch failed to trip because the
instrument pointer became bound on the dial / light diffuser that had
weakened and sagged due to the prolonged high temperature.

2. The switches were replacea with ACR0 switches due to seismic considera-
tions.

3. The light power socket was removed in order to avoid subjecting the in-
strument case to a pressure which could cause it to collapse.n

V

rp1080-0519a-63

_, . ._ _ -. -



~_ - - - . .- .. - -. .- - . -

TL

:

/"
f ,

i

Sheet 2 (Contd)
J

4. The plastic plugs were changed to metal gasketed plugs to temperature
,

considerations.

5. The gasketed aluminum cover was installed for protection of the open face
of the instrument.

On October 5, 1978, it was discovered that the Yarway model 4416C was tested
- with mercury switches instead of the ACR0 switches (Reference 4). Corrective

action taken by Consumers Power was to send an ACR0 switch in stock that was
procured for the LS-RE09 to the Consumers Power Company System Protection and
Laboratory Services Department for a four-hour test with the temperature and
pressure at 132*C (269'F) and 29 psig with 100% relative humidity. The switch
was operated hourly. The switch successfully passed this rest (Reference 5).

Although it is true that the level switch tested by NUS is not identical to-

{ the level switches installed at Big Rock Point, the manufacturer has stated
'- that the only differences between the Model 4416C and the 4420C were in the

front and rear housing materials (ie, naval brass versus bronze) and the
i switches (ie, mercury versus ACRO). It is concluded, therefore, that the test

reports listed as References 1 and 5 are acceptable documentation to qualify
i
' the LS-RE09A through H, Yarway Model 4420C, as modified for the temperature,

pressure and humidity conditions that they will be subjected to during their
j ( required function time in the event of a LOCA.

The containment spray water at Big Rock Point is taken from Lake Michigan. It
contains no chemicals and is relatively pure water. The LS-RE09 are located
in the fuel pit heat exchanger room and, thus, will not be subjected directly-

to the spray,

i

The instrument supplier was contacted to provide a list of organic materials
used in the 4400 series. The list provided includes:

| 1. A diaphragm made of Dacron fabric and EPT elastomer.
:
! 2. An 0-ring on the range adjustment screw made of BUNA N.

3. A backing plate seal made of ethylene propylene terpolymet.
!
'

4. A dust plug made of neoprene.

5. A light diffuser, cover and dial made of Plexiglas and white vinyl (these
are no longer installed in LS-RE09A through H).

6. Casing gasket made of cork and rubber compound DK-149.

7. Switch spacers made cf laminated melamine.

8. ACR0 switch made of molded diallyl phthalate.

| '

9. Insulating tubing made ot' No 10 clear-MIL-I-631C.

I
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10. Terminal blocks made of molded phenolic base.

11. A disc at the bottom of the coil bobbin made of synthane Grade LE.

12. The coil bobbin made of nylon.
|

13. Sealer made of epoxy.
!

14. Insulator 0.010" fish paper.

The radiation dose at the containment centerline after two hours is
2 x 10' rads. As mentioned earlier, these instruments are unlikely to be
required for even one hour. In addition, the instruments are mounted on a
substantial concrete wall that would allow one to reduce the dose by a factor
of 2. Lastly, although the radiation dose listed assumes 100*4 core melt, in
reality these instruments will perform their functions prior to core uncovery;<

thus, the actual core damage will probably be no more than that allowed by
Technical Specifications for normal operation. According to the Nuclear
Engineering Handbook by H Etherington, et al, of the materials commonly used
in electrical equipment, motors, valves, relays, switches, transformers, etc,

5the only materials that cannot successfully withstand a dose of 2 x 10

C)
rads are Teflon and thiskol (polysulfide rubber). As these materials are not
in those listed for these instruments, they are considered to be qualified for
radiation up to and including the time required for operation.

The instruments have not been tested for thermal aging. Referring back to the
list of organic materials, the only material expected to be age sensitive is
the BUNA N 0-ring on the range adjustment screw. From the drawing, this
0-ring does not appear to serve an important function.

In summary, it is concluded from the above discussion that the LS-RE09A
through H reactor water level switches will adequately perform their intended
function during the LOCA event.

.

( ~h
i U
l

!
!
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EQUIPMENT OUALIFICATION REPORT
p

FacSty: BIG ROCK POINT Revision

Docket: 50-155 Date:

ENVIRONMDAT DOCUMENTATION REFERENCES
EQUIPMENT DESCRIPTION METHOD HEMS

Paramein Accident Oueuicemon Accident oug

system: Opweang Section i

Post-Incident Time
30 Days 30 Days II.D Sheet 2 Evaluation

1

N IE N ' Temperesure Section Test and
LT-3171 (* F)

235 288 II.E 5,2,3,I Evaluation
Component:

Level Transmitter Pressure Section Test and
Menutecturw: AA)

41.7 Th.7 II.E 2, 3, 5 Evaluation
ITT Barten

Model Numbw' N Section Test and
386 Hun *mty (%)

100% 100% II.E 2,3,5 Evaluation

Purchese Ordw Number'
Section

Water Sheet 2 II.E Sheet 2 Evaluation
Functioniservice:

Containment Water Radiano" Section
0Level Indication IRadt 5 2.16 x 10 II.E 1, 3 EvaluationT.3 x 10

^**"'**Y Ao'"O Section Sneet 2 &

40 Years + LOCA Sheet 2 II.E Section I\ Evaluation
Location:

Containment ,

Elevneon: 595, no _ _ _ _
,

! 8

riooo teve 590
Einvetion4

Above Flood Level-
Yes: X No:

DOCUMENTATION REFERENCES NOTES

1. Letter J Bruno, Westinghouse Process Control Systems,'

Mto E A Lommatsch, ITT Barton, January 21, 1971.

G 0658 Of A
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Owner: Consumers Power Company Component Sheet No.:

Facility: . Big Rock Point Revision:

Docket: 50-155 Date:

! DOCUMENTATION REFERENCES (cont) NOTES (cont)

a

2. F-C2667 Performance Test of Three Differential
Pressure Transmitters in a Simulated Reactor Con-
tainment Post-Accident Steam Environment, Franklin

" Institute Research Laboratories, flovember 1969

3. Letter R M Marusich to J Doyon, ITT Barton.

h. ITT Barton Product Bulletin 332-2. ,

5 Letter from J Doyon, ITT Csrton, to R M Marusich,
October 27, 1980, concerning similarity of

Model 332 and 386.

.

.

I
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Component Level Transmitter LT-3171

The level transmitter is a Model 386. The transmitter is used to provide
indication of containment water level to the operatore prior to entering the
recirculation mode. This transmitter works in parallel with LS-3562 through
LS-3565. Model 332 was environmentally tested. The environmental test used a
Model 332. Model 332 differs from Model 386 only in housing type. However,
for the environmental test, the Model 386 housing was used on the tested
Model 332 and, therefore, the test specimen is identical to that installed.
The test sequence was to use steam to pressurize a test chamber to 60 psig.
This pressure and a temperature of 288*F was mainta$ced over a two-hour test
period and then cooled. The test instruments were read twice during the test
and the readings matched that of the transmitter outside the chamber. The
instruments were also separately tested for their ability to withstsud radia-
tion. They were exposed to 10' rads /h for 216 hours and passed. The
total integrated dose far exceeds the qualification requirements. The
transmitters are housed in a metal enclosure so that sprays will not affect
them. Five and one-half hours after a LOCA, the temperature is at or below
160'F. The manufacturer states that the operational range of this transmitter
is -40 F to 160 F. Therefore, the transmitter is able to withstand the
effects of the LOCA because it was tested in a more severe environment and for

{"'} the time period over which the containment conditions are more severe then the

g ,f operational limits. No information has been found concerning age sensitivity.
,

Should these transmitters fail due to age degradation, containment levelJ

indication can be obtained by use of LS-3562 through LS-3565. As part of the
modifications, as a result of TMI, a new fully qualified level transmitter
will be installed.

,

h

|

j
,

i
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EQUIPMENT OUALIFICATION REPORT Component Sheet No:
Revision:FaciEty: BIG ROCK POINT

Docket: 50155 Date:

ENVIRONMENT DOCUMENTATION REFEFIENCES
OUAUFICATION OUTSTANDING

EOUtPMENT DESCRW5 TION METHoO HEMS
Perenoter Accident OunMceNon Accident Ound

"""
Reaco7 Section Test and

30 Days Sheet 2 II.D Sheet 2 Evaluation
Depressurizing

Plant i D. Number Ternparature
SectionLT-3180, LT-3181, g.r3

LT g ,LT-3183 235 288 II.E 1 Test

Level Transmitter Pressure Section

41.7 73 7 II.E 1 Test
West g ue

Model Number. Reimeve Section
59DPhC997050 Hun *My l%)

100 100 II.E 1 Test
Purchese Order Number 1 57 by Wt Boric

spray Lake Michigan Acid; Ha0ll to Section

FunctionIService: Water pH o f 10. h II.E 1 Test
*

Reactor Water RadieHon

Level Transmitter (ned: 5 8
7 3 x 10 2 x 10 1 Test

Accuracy: Spec: w Section Sheet 2 &Onmo:

40 Years + LOCA Sheet 2 II.E Section 11 Evaluation
untion:

Containment
Submergence

Devotion: ,90 5 yo _ _ _ _3

riood Levei 590
Elevation
Above Flood}evel:

Yes: A No:,

DOCUMENTATION REFERENCES NOTES

1. Qualification testing of Veri Trak Pressure Trans-
mitters for service in a Huclear Reactor Containment g
Facility, Franklin Institute Research Laboratories,
October 1973, F-C3715

0 0858 01 A
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| EQUIPMENT QUAllFICATION REPORT
Owner: Consumers Power Company Component Sheet No:

i

Facety: BIG ROCK POINT Revision:

Docket: 50155 Dele:

ENVIRONMENT DOCUMENTATSON REFERENCES
EQUIPMENT DESCRIPTION METHOD HWS

Parameter Accident Ousmicetion Accident Oud

System: Opereung Section
Reactor Time

1 Hour 2h Hours II.D Sheet 2 Test
Depressurizing

Plent I D. Numbw. Temperature SectionLT-318h, LT-3185, t rp
'

LT- g8LT-3187 235 288 II.E 1 Test

Level Transmitter Pressure Section
""d"C'"'''; ^' 41.7 T3 7 II.E 1 Test

Westinghouse

Model Numbw. Relen" Section
59DPhC997050 Hua**r t%) 100 100 II.E 1 Test

Purchese Order Number

1 5 W/O Boricsprey Lake Michigan Acid NaOH to pH = Section

runcuoniservice: Water 10.4 II.E 1 Test
Steam Drum Radian " Section
Level Transmitter (Rad! 5 0

7 3 x 10 2 x 10 II.E 1 Test

# * Section Sheet 2 &;

40 Years + LO(A Sheet 2 II.E Section IV Evaluationg,,

Containment submergence Not Subject
"

621 To Submergence - - - -

Flood Level
590Elevet60n

Above Flood Level:
Yes: X No:

DOCUMENTATION REFERENCES NOTES
__--

1. Qualification testing of Veri Trak Pressure Trans-
mitters for service in a Nuclear Reactor Coatainment p
Facility, Franklin Institute Research Labor 1 tories,
October 1973, F-C3715

2. Westinchoune TB-101-191. Page h. June 197h.
0 0858 OI A
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Component LT-3180-3187

The level transmitters are Westinghouse level transmitters which were tested
by Franklin Institute Research Laboratories. The test specimen was the same
as that installed with the following exceptions: (1) the test specimen had a
-400 to 400 inch WC Type 316 stainless steel diaphragm where the installed
transmitter had a 0-60 inch WC Type 316 stainless steel diaphragm, (2) the
test specimen had a DC 550 silicone oil fill (1,500 psig) vs DC 550 silicone
oil fill (3,300 psig) for the installed transmitter, and (3) the test specimen
had no " Cleaning for Nuclear Service" where the installed transmitter did.
Since the materials are the same and only their ratings are different, the
test specimen and that installed are considered essentially identical.

The test sequence was as follows: Steam was added to the test chamber
pressurizing it to 58 psig in 9.3 seconds and 68 psig, 304*F in 49 seconds.

: These conditions were maintained for 3 minutes and then reduced to 288*F,
59 psig and held for 24 hours. The spray solution was turned on at 56 seconds
at a rate of 1 gpm. The solution was 1.5*. by weight boric acid buffered with
NaOH to a pH of 10. After the test, the samples were irradiated at 1 Mrad /h

for 192.6 hours and 0.2 Mrad /h for 38.5 hours for a total of 2 x 10' rad.
These test conditions are more harsh than that required for qualification and

f therefore the guidelines concerning the enveloping of the peaks are met. The
(' test duration is 24 hours. The temperature profile of the accident condition,

shows that at 24 hours the temperature is below 120*F. The test was shorter
than the temperature pressure envelope required; however, the peak test
temperatures and pressures far exceeded the envelope. Thus, the test duration
is felt to be edequate to show qualification of these instruments.

Age related information could not be located. The transmitters are in a

normal environment of 50 to 90*F (seasonal variation). CP Co will continue to
search for information concerning the existence of age sensitive materials or
aging qualification. Continued operation is justified by the arguments
presented in Section 4.

The test duration is considered to be of sufficient duration and the test
conditions exceed those required to demonstrate qualification.

;

O !<

| |

| |
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EQUIPMENT GUALIFICATION REPORT

- C- Pm Cm Component Sheet No:

Facility: BIG ROCK POIttr Revision:

Docket: 50-155 Date:

ENVIRONMENT DOCUMENTATION REFERENCES
OUAUrICATION OUTSTANDING

EOUtPMENT DESCRIPTION METHOD ITEMS
Parameter Accident Ouelecepan Accident Ouas

System: Opereeing b""DI "
I'**Post-Incident 30 Days Sheet 2 II.D 3heet 2 Evaluation

T e Section
MO-7 g,
MO- 061 235 Sheet 2 II.E 1heet 2 Evaluation

omponent

Valve Actuator Pressure Section
Menue ciuren WA) 11.7 Sheet 2 II.E 3heet 2 Evaluation

4

Limitorque
becblon

1 Model Number Roenuw ,

SMA-00 HumidRy (N 100 Sheet 2 II.E 3heet 2 Evaluation

Purchese Order Number -

sprey Not Subject

runcuaniservice: To Spray - - - -

s t,lon
Primary Core Radieu " 6
Spray Valves (Radi 1.36 x 10 Sheet 2 II.E 3heet 2 Evaluation

^** * ^9'"O Section Sheet 2 &
.

10 Years + LOCA Sheet 2 II.E Gection IV Evaluation
4g,4

Containment
submergence

Eleremon 599 Ft Not Subject
To Submergence - - - -

-

riood Level 596 Ft
Elevenon
Above rioodievel:

Yes: X No:

DOCUMENTATION REFERENCES NOTES

I

| 1. Report F-C 41216 performance qualification tests ofl
,

|
four motor-operated valves. ta

,

.
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EQUfPMENT OUALIFICATION REPORT
,p CW h k

Revision:FacSty: BIG ROCK POINT
Docket: 50-155 Date:

ENVIRONMENT DOCUMENTATION REFERENCES
OUAUFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS
Paremeter Accident Ouamicesion Accident Oug

System: Operectne Section
Main Steam Time

30 Days Sheet 2 II.D Sheet 2 Evaluation

Plant I D. Number- Temperolure 8*Cti "
M0-7050 (*O

235 Sheet 2 II.E Sheet 2 Evaluation

Valve Actuator Pressure
*' h1 7 Sheet 2 Sheet 2 Evaluation

Limitorque
Model Number Reheve b* I"

SMA-2-60 H"'"'d"Y W
100 Sheet 2 II.E Sheet 2 Evaluation

Purche9e Order Number-

Spray Not Subject
To Spray - - - -

FunctiontService:

Main Steam Redleton
IMIsolation Valve 9 1 x 10 Sheet 2 E .3heet 2 Evaluation

ACC**CY AW9 Section 3heet 2 &
.

h0 Years + LOCA Sheet 2 II.E lection IV Evaluation
Location:

Containment
Not SubjectElevation:

612 To Submergence - - - -

Flood Level $g6
Elevation
Above Flood Level:

Yes: X No:

DOCUMENTATION REFERENCES NOTES

1. Report F-Chl2h performance qualification of four
motor-operated valves, g

0 0858 01 A

i
_ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



-- . - -. - -, -. - -. - - . _ . .- -- . -

*

85 'j

i

:-

; O
Sheet 2*

i
$

*

Component Limitorque Actuators MO-7051, -7061, -7050

j These Limitorque valve actuators are all.dc operated. The valve motors are
| Peerless with Class B insulation. The Limitorque actuators are Type SMA. A

; LOCA qualification test for these valves was conducted by Franklin
j Laboratories for Consumers Power Company in April-1975. Report F-C4124
j (Reference'1) describes the test conditions. Qualification of the three
i subject valves was based on the testing of'a similar unit from the BRP Plant.
' The unit tested was the same actuator size as MO-7051 and -7061 and all are

from the same SMA family. The Unit also contained a Peerless Class B
;

t insulated de motor as do both of the core spray 'notors. MO-7050 has a larger
SMA actuator, but contains the-same materials as the actuator tested. The.

i FIRL test exposed the operators for 50 minutes to 240*F and 43.7 psia with tap
1 water spray. Because of the location of the valves, containment sprays will
| not impinge upon them. A near 100( relative humidity (RH) was maintained

throughout most, if not all, of the test by the following means: (1) use of
j- saturated steam to obtain the initial temperature and pressure rise to 240*F,
j (2) use of_ fine mist sprays over the specimens and (3) use of saturated steam ;

; ejections to maintain chamber temperatures.

Another Limitorque SNA actuator was. tested in a 36-hour steam /28-hour water
; spray exposure. This particular actuator was equipped with an ac motor. Both

satisfactorily passed the test.

| The MSIV (M0-7050) closes on a containment isolation signal, either contain-
i ment high pressure or low reactor water level, and will not be required to

operate after closing. Closing of the valve will be accomplished within ten
,

minutes. The core spray valves (MO-7051 and MO-7061) open within one hour on ,

i a low reactor water signal and low reactor pressure interlock. Procedurally,
i

after recirculation has begua (maximum of 21-hours), the core spray valves may
be closed if the break has been reasoned to be in this core spray line.

j Closing the valves would be done'in conjunction with keeping the backup (re--
: dundant) core' spray line in operation to provide core cooling. After closing,

it would not be necessary to change the valve lineup.,

j Radiation and thermal aging qualification testing for the particular
Limitorque_ actuator and Peerless motor has not been done to our knowledge and

.

was not done on the tested actuator. Limitorque Test' Report B0009 for'a :
Limitorque SMB-0-25 and Peerless de Class H insulated motor aged the unit at
180'C for 100 hours'and'2,000 operating cycles and subjected the operator to !

! 1 x 10' rads of gamma radiation. This was followed by a 25-hour LOCA
~

'
simulation. There is, of course, no basis to assume the Test Report B0009
qualifies the' installed' valves by similarity except for both motors operating
by direct current.

!

By a general idea of the materials composing the actuator and motor, they would
be able to-withstand radiation doses of at least 4.0 x 10' rads based en
Nuclear Engineering Hr.zidbook, H Etherington, et al. Depending on the

O! susceptible materials, they would experience degradation of their physical
properties with a dose in excess of 4 x 10' rads. The normal environmental

rp1080-0519b-63
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dose rate is 10 R/h during power operation for the core spray valves. Twenty
years at 10 R/h plus a shutdown dose rate of 350 mR/h 60% of the time yields a
current dose of ~ 1.4 x 10' rads. With a conservatively chosen dawage
value of 4 x-10' rads, the valve actuators are determined to operate in the
radiation environment they experience in a post-LOCA environment.

Thermal aging of the actuator would be accelerated in the event of a LOCA or
MSLB inside containment. Such an effect after a 40-year life has not been

,

simulated by type testing. The valve tested in the 1975 test, Report F-C4124,
after thirteen years of actual inservice life with normal temperatures ranging
from 50*F to 90*F while shut down and 170*F to 200*F when operating, remained
operable during the 50-minute LOCA simulation. The normal temperature the
core spray valves and MSIV are in is 50*F to 90"F while in shutdown and 100*F
to 140 F while the Plant is in operation.

Based on the testing, Report F-64124, and because the test valve had been
thermally aged at an accelerated rate during its service life yet passed the

|.
50-minute LOCA simulation, these valves are considered acceptable for present
use. However, no thermal and radiation aging data is available for these

! valve actuators. Because the aging phenomenon is not a well-known entity and
due to the LOCA simulation testing not encompassing the full LOCA envelcpe,
these actuators and motors will either be replaced or rebuilt and requalifiedO by June 30, 1982.

i

i

|

.

v

rp1080-0519b-63

-.. ~ . - - . - ,- . . . .- -



_ _ _ _ _ _ _ _ _ _ _ _ - _ - - - _

O O O
EOUfPMENT OUALIFICATION REPORT

Owner: Consumers Power Company Con ponent Sheet No:

Factly: BIG ROCK POINT
,

*

Docket: 50-155
,

'

ENVIRONMENT DOCUMENTATION REFERENCES
OUAUNCATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD HEMS
Parameter Accident Ouelmestion Accident Oue,

System: Opereung Section Test and
'

Post-Incident time
30 Days Sheet 2 II.D Sheet 2 Evaluation

Piant i D. Number Tempwature
Section Test and

MO-7064 l'FI
235 Sheet 2 II.E 1 Evaluation

component-

Valve Actuator Pressure Section Test and
Manutecturer: I"8'#I hl.7 Sheet 2 II.E L Evaluation

Rotork

Modas Numtw Ree#" Section Test andlh A Syncroset Humidity (%)
100 Sheet 2 II.E 1 Evaluation

Purchase Order Number

S/H 5360h Section Test and
Lake Water Sheet 2 II.E L Evaluation

Function / Service:
Containment Radianon Section Test andSpray Valve 1"*d) 5

7.3 x 10 Sheet 2 II.E 3heet 2 Evaluation

Accuracy: Spac: Ao'no Section 3heet 2 & Test and
h0 Years + LOCA Sheet 2 II.E lection IV Evaluation

Location:

Containment Submweence Not Subject
Eleveh

625 To Submergence - - - -

nooo teve
596Elevation

Above Flond Level:
Yes X No:

DOCUMENTATION REFERENCES NOTES

1. Report F-Chl2h performance qualification tests of
four valve motor operators.

g
-4

2. Rotork Test Report No TRh22, Heat Aging Class B, NA2
motor for "Outside Containment Safety-Related Duty."
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Owner: Consumers Power Company Component Sheet No.:

FacRity: Big Rock Point Rev!alon:

Docket: 50-155 Date:

DOCUMENTATION REFERENOES(cont) NOTES (cont)

3 Letter Rotork RHA to CP Co JLK dr.ted October 17,
1980 with attached summary for "A" range actuators.

h. Rotork Test No N/1h/2 " Actuator Radiation
Subj ection. "

5 Limitorque Qualification Test Reports No B0003
and No B0009

.
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Sheet 2

Component Rotork Valve Actuator MO-7064

This Rotork actuator contains a de motor with Class B insulation and
weatherproof enclosure. The actuator was installed in the Plant in 1970. The
valve is actuated by containment high pressure and presently has a 15-minute
time delay. The valve will be required to actuate intermittently in the post-
LOCA environment until the containment atmosphere returns to ambient. From
the LOCA pressure-temperature envelope this will be approximately 1 day.
Subsequently, the valve will remain closed.

Report F-C4124 " Performance Qualification Tests of Four Valve Motor Operators"
subjected an exact type of actuator and motor to a 36-hour LOCA simulation.
The simulation followed the LOCA envelope curve for this period of time. The
test also included 24 continuous hours of spraying for the first 24 hours and
then intermittent I hour spraying at hours 27, 31 and 35. Relative humidity
was maintained at or near 100*. by (1) use of saturated steam to obtain initial
temperature and pressure rise to 240 F, (2) use of fine mist water over the
test specimen, (3) use of saturated steam ejections to maintain chamber
temperatures. Radiation and thermal aging were not included as part of the
test procedure. Rotork has conducted testing for aging qualification. Rotork
Technical Report TR422 subjected an NA type actuator with a Class B insulated

[U} motor to an aging test which simulated 48 years at 60*C. The unit in the test
was placed in a furnace for 100 hours at 180*C, 48 years at 60 C was
determined by the 10*C rule. TR422 did not include a LOCA simulation, and
although an NA type actuator was used in the test the only difference between
the NA and 14A units, according to Rotork, is the motor housing material, cast
iron versus cast aluminum. The results of the test, Rotork states, and the
electrical characteristics will be exactly the same for the 14A as the NA type
units. Rotork Test No N/14/2 used a prototype unit built for material
evaluation for the Standard "A" and NA1 components. The actuator to M0-7064
being a Standard "A" type unit. The test results showed the "A" range
components capable of withstanding 30 megarads during their 40-year life,
according to Rotork. The test unit, however, was equipped with a Class H
insulated motor. Limitorque actuators (Report B0003) with Class B, ac motors
have been irradiated to 20 megarads and been subjected to outside containment
HELB conditions for a 16-day period and have operated satisfactorily.

Another limitorque te2t (Report B0009) subjected a Class H, de motor to 10
megarads of gamma radiation and followed with a 25-hour HELB, simulation. The
unit was also preaged at 180*C for 100 hours and satisfactorily passed the
test.

The 30-day radiation dose given on the qualification sheet can be divided in
half as the actuator is mounted adjacent to a 3.5-foot thick concrete wall.
An integrated dose of 3.7 x 10' rads is within the qualification dose of

5most materials. A one-day dose of 4.9 x 10 halved giving 2.5 x 10'
is what the actuator will see during the time required to operate. This is

O also well within almost any material radiation resistance.

I
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In summary, based on the testing of similar type units for radiation and
thermal aging and the test conducted by CP Co, the actuator is expected to
operate for the required one-day period. After one day, the valve will not be
required to operate and will remain closed. The motor starter is installed in
the station power room outside containment and will not be subjected to a;

harsh environment; therefore, a misoperation due to failure of the starter is
not a credible failure. The actuator is considered acceptable for use.
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EQUIPlWENT OUALIFICATIOft REPORT
, p Component Sheet No:

Facaty: BIG ROCK POINT Revision:

Docket: 50-155 Date:

ENVIRONMENT DOCUMENTATION REFERENCES
EOUIPMENT DESCRIPTION METHOD HEMS

Parameter Accident Ounencation Accident Oual

System: Opersuno Section
Post-Incident Time

30 Days Sheet 2 II.D Sheet 2 Evaluation

Plant I D. Numtw y%,
SectionMO-7066 (*r)

60-90 Sheet 2 II.E Sheet 2 Evaluation
,

Valve Actuator p,,,,,,,

14.7 14.7 Sheet 2 EvaluationLim r e

M d'' * * Section
WA-00 WW

20-80 20-80 II.E Sheet 2 Evaluation
Purchese Order Number

Not Subject
3 ,,,,

-To Spray - - -

7 ,g,;

Post-Incident Redienon Section
HX Cooling Water IM h x 10 Sheet 2 II.E Sheet 2 Ev aluation

" ^* Section Sheet 2 &
:

h0 Years + LOCA Sheet 2 II.E Section IV Evaluation
g,,%.

Core Spray Room % ,,
Elevation:

- - -5 To Submergence -

Flood Level
Elevaron N/A
Above Flood Level:

Yes: No:

DOCUMENTATION REFERENCES NOTES

i 1. Report F-Chl2h performance qualification tests
of four valve motor operators. g

1
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Component Limitorque Valve Actuator MO-7066

This Limitorque actuator contains a Peerless ac motor with Class B insulation.
It is located outside containment in the post-incident room. The valve is
actuated manually in the control room when recirculation of the containment
sump water begins. The valve opens the cooling water flow path for the post--
incident heat exchanger cooling from the fire water system.

,

The valve, being in the post-incident room, does not experience a harsh
environment until after recirculation begins and the room heats up and
radiation shine from the sump water is'present. Because the valve is operated
while the area remains at normal conditions, it is qualified for operation.
Once opened, it will not be necessary to close the valve. In the event it
cannot be opened remotely, this valve, or a bypass, can be operated manually
in the post-incident room,

i
[
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EQUIPMENT OUALIFICATION REPORT
p ,

Facety: BIG ROCK FOINT Hevision:

Docket: 50155 Date:

ENVIRONMENT DOCUMENTATION REFERENCES STNEQUIPMENT DESCRFilON METHOD nEMS
Parametw Accident ouanneemon Accident Ouel

system: Operenno

Main Steam Tim 30 Days Section

(Note 2) Sheet 2 II.D iheet 2 Evaluation

Plant LD. Numbw Tempweture Section
MO-7067 UI

130 Sheet 2 II.E 1heet 2 Evaluation
Component:

Valve Actuator Pressure Section
""*'***"; ^'

lb 7 14.7 II.E 3heet 2 Evaluation
Limitorque

Model Number Rele#ve Section
SMB-1 (Note 1) Hun *my m)

20-80 20-80 II.E 'iheet 2 Evaluation
Purchese Order Number

Not Subject
3 ,,,,

- - -To Spray -

Function / Service: )
Turbine Bypass Radienon Section
Isolation Valve (Red) 1.6 x 10 Sheet 2 II.E .iheet 2 Evaluation

Accuracy: Spec- % Section iheet 2 &Demo:
h0 Years + LOCA h0 Years + LOCA II.E lection IV Evaluation

toem.
Turbine Pipe

submweence Not Subject SectionTuge,j,,n,
To Submergence - II.E - -

.

|

F lood level N/A -

Elevation |
Above Flood Level: i

Yes: No:

DOCUMENTATION REFERENCES NOTES

1. Nuclear Power Station Qualification Type Test Report 1. Peerless Class B insulated motor. $
Limitorque Valve Actuators for BWR Service
Project No 600376A. 2. This valve is not required fcr HELB outside

containment.
|
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" ^ ' Component Sheet No.:
Owner: Consumers Power Company

Revision:
Fac:lity: Big Rock Point

Date:
Docket: 50-155

DOCUMENTATION REFERENCES (cont) NOTES (cont)

2. Limitorque Valve Actuator Qualification for Nuclear
Power Station Service, Report B0058.

3 Qualification Type Test Report Limitorque DC Valve
Actuators for Nuclear Power Station Service Condi-
tions, Report No B0009

14 . Qualification Type Test Report Limitorque Valve
*

Actuators for Class IE Service Outside Primary
Containment, Report No B0003

5 Nuclear Engineering Handbook, H Etherington, et al,
Section 10, Table 5

.

'

,

i

V

G 0856-c2A

_ __ - _ _ _ - _ - _ _ _ _



95

I

f / \

Sheet 2

Component Limitorque Valve Actuator MO-7067

This valve is one of several valves that provide backup isolation for the
MSIV. No credit for these valves, other than the MSIV, has ever been taken in
any safety analysis. The valve is located outside containment in the turbine
building pipe tunnel area. It will not be required to operate in the event of
an HELB outside containment. The valve is closed on a containment isolation
oignal on high containment pressure and low reactor water level. Assuming the
break is small and operator action is required to close the valve, 10 minutes
are assumed to be the time for the operator to actuate the isolation valve
switch. The emergency procedure immediate action is to perform th.4s
operation. Following closure of the valve, it will remain closed for the
duration of the post-IOCA period.

The valve in its normal and post-LOCA position will be exposed to atmospheric
pressure and normal humidity. Temperatures in the area range above normal
pipe tunnel temperatures due to the adjacent main steam line. They will
remain above normal in the 10 minutes it takes to operate the valve. The
temperature will then decay to ambient.

Tests by Limitorque of several SMB type actuators more than encompass the
[h post-LOCA outside containment environment this valve will be required to
N- / operate in. Limitorque states in report B0058 the SMB family of actuators is

generic in that all actuaters use the same materials and the only difference
is the size of the actuator. Franklin Test Report No F-C3441 of a Limitorque
SMB actuator, with Class RH insulated motor, subjected it to a temperature of
340*F and pressure of 108 psig in saturated steam conditions. The unit was
preaged for 100 hours at 180"C, which by the 10 C rule, is 48 years at 60*C
(140*F). The unit was also pre-irradiated to 204 megarads. This test report
provides the basis for qualification of the actuator. The actuator motor, a
Peerless Class B insulated de-operated, has not been type tested in the
Limitorque actuator assembly.

The outside containment conditions will not be as harsh as those of the tested
actuator. The motor, in fact, will only be subject to its normal high-
temperature condition in the time until it is required to operate. Radiation
at 1.6 x 10' rads for its 40-year (1.4 x 10' rads) plus LOCA

| (2 x 10' rads) is within the threshold limit for motor materials listed in
the Nuclear Engineering Handbook, H Etherington, et al. Limitorque tests of a
de Class H insulated motor and ac Class B insulated motor, in Test Reports

7 and 1 x 10'B0009 and B0003, irradiated the assemblies to 2 x 10
rads, respectively. The de motor was also aged at 180*C for 100 hours.

Since the effects of thermal and radiation aging on this specific de motor are
undetermined, the motor will be replaced or age qualified by June 30, 1982. |

The SMB actuator is determined to be qualified. .As stated earlier, no credit
is taken for this valve in any safety analysis; therefore, no immediate action

[''% is required.

! (
l,

i
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EOUIPMENT OUALIFICATION REPORT'

Owner: Consumers Power Company Component ht No:

Facmty: BIG ROCK POINT
Docket: 50-155 Date:

-

ENVIRONMENT DOPUMENTATION REFERENCES STA N
METHoO REMS

Parameler Accident Ouencanon Accident Oud

System: Opereung
Post-Incident Time Section Test and

30 Days Sheet 2 TI.D Sheet 9 Ryninntinn

1 D. W Temperature
Section Test and

235 235 II.E 1 Evaluation
Component:

Valve Actuator preneure
Section '"est and** bl.7 41 7 II.E 1 Evaluationg e

Model Nun 6er N
Section Test and'-00 WW

100 100 II.E 1 Evaluation
Purchew Order Number

Section Test and3,,,
Lake Water Tap Water II.E t Evaluation

Function / Service:

Containment Redien "
Section Test andS ray Valve (Red) 5P;

7.3 x 10 Sheet 2 II.E :3heet 2 Evaluation

Aceweer w Section iheet 2 & Test and,

h0 Years + LOCA Sheet 2 II.E :lection IV Evaluation,,.,

Containment,

submeroence Not Sub, ject
Ekvallon:

625 To Submergence - _ _ -

f lood Level
Elevenm 590
Above Flood Level:

! Yes: X No:

DOCUMENTATION REFERENCES NOTES

1. FIRL Report F-Chl2h performance qualification tests
of four valve motor operators. y
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Sheet 2

Component Limitorque Valve Actuator MO-7068-

This Limitorque actuator contains a Peerless ac motor with Class B insulation.
Presently the valve is not required to operate unless a failure occurs in
MO-7064. Operation of both containment sprays would be detrimental to the
core spray flow distribution and, therefore, MO-7068 is closed with its
breaker pulled. To operate, it would therefore require manual closing of the
breaker and manual operation of the controller. If needed, the valve would be
used intermittently until the containment post-LOCA environment returned to
ambient. From the LOCA envelope, this would take approximately one day. From
this period on, the valve will remain closed.

A LOCA simulation test report F-C4124 " Performance Qualification Tests of Four
Valve Motor Operators," subjected this valve to a 36-hour test which followed
the BRP LOCA envelope for this period of time. The test included 24 hours,

continuous spraying and intermittent spray for 1-hour periods at hours 27, 31
and 35. Relative humidity was maintained at or near 100% by (1) use of
saturated steam to obtain initial temperature and pressure rise to 240'F,
(2) ur.e of fine mist water over the test specimen, (3) use of saturated steam
injections to maintain chamber temperatures.

N Radiation and thermal aging qualification testing has not been done for this
type actuator. Generally, most component materials used in the manufacturing

'

of actuators and motors can withstand a threshold damage limit of at least
4.0 E06 rads. the effects of thermal and radiation aging are, however,
unknown. Based on the LOCA simulation test results though it is expected this
actuator will operate for the required one-day period without significant
degradation due to aging. To meet the guideline requirements, the actuator
assembly will be replaced or rebuilt and qualified by June 30, 1982.

I
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EQUIPlWENT OUALIFICATION REPORT Component Sheet No:

FacWty: BIG ROCK POIriT NN
Docket: 50-155 Dete:

ENVIRONMENT DOCUMENTATION REFERENCES TN
EOUFMENT DESCRIPTOON METHOD ITEMS

Parameter Accident Ouema eman Accident Oudc

Symiern Opereung
Section Test and

Post-Incident Ti"*
30 Days Sheet 2 II.D Sheet 2 Evaluation

'
Section Test and14 0 - TO t.

140- 4 235 Sheet 2 II.E 1 Evaluation

Valve Actuator Pressure
Section Test and""""'** * ; '

141 7 Sheet 2 II.E 1 Evaluation
Rotork

M Nurnbn m
Seetion Test and114 A Syncroset Hu*'d"F NI

100 Sheet 2 II.E l Evaluation
Purchase Order Number

S/II S3605 Section Test and
8"'''33606 Lake Water Sheet 2 II.E l Evaluation

Function / Service

Backup Core Redemon
Section Test and("I 5Spray Valves T.3 x 10 Sheet 2 II.E Sheet 2 Evaluation

Accuracy: Scac: %
Demo: Section Sheet, 2 & Test and

340 Years + LOCA Sheet 2 II.E 3ection IV EvaluationLoceuon:
Containment

Ilot SubjectEinvenon:
637 To Submergence - - -

Ftood Level ')90
ElevnNon
Above Flood tevel:

Yes: X No:

DOCUMENTATION REFERENCES NOTES

1. Report F ~h1214 performance qualification tests of
four va7 motor operators. g

1.6 Report fio TR 422 - IIest Aging Class B,2. Rotork
IIA 2 motor for outside containment safety-related duty.

G OR58 01 A

_ - - - _ _ _ _ _ _ _ -



. _ _ - _ _ _ _ _ _ _ . _ . _ _ - . .. . - _ . . ._ . - - - - ._. . . - . . _ - - . . - . ..

. ,

V
^ '

Owner: Consumers Power Company Component Sheet No.:
Facility: Big Rcek Point Revision:
Docket: 50-155 Date:

DOCUMENTATION REFERENCES (cont) NOTES (cont)

3. Letter Rotork, RHA to CP Co, JLK dated October 17,
1980 with attached summary for "A" range actuators.

4. Rotork Test No N/lh/2, " Actuator Radiation '

Subjection."

,

5 Limitorque Qualification Test Report No B0003.
;
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Sheet 2

Component Rotork Valve Actuator MO-7070, -7071

These Rotork actuators have ac motors with Class B insulation and weatherproof
enclosures. M0-7070 and M0-7071, the backup core spray valves, were initially
installed in the Plant in 1970. The core spray valves are actuated on low
reactor water level coincident with reactor pressure less than 200 psig.

Report F-C4124 " Performance Qualification Tests of Four Valve Motor Operators"
subjected the MO-7070 to 50 minutes of LOCA simulation at 240*F and 43.7 psig
with tap water spray and relative humidity of 100%. Humidity was maintained
at or near 100% by the following means: (1) use of saturated steam to obtain
the initial temperature and pressure rise to 240'F, (2) use of fine mist water
over the specimens, (3) use of saturated steam ejections to maintain chamber
temperatures. M0-7070 failed the first test as a result of an electrical
short across a preexisting damaged terminal strip. The terminal strip was
replaced with in-line insulated splices and successfully retested under the
same environmental conditions. The like actuators in the Plant were modified
with the in-line splices. The motor of the tested Unit MO-7070 was replaced
with a new unit in 1979 after the original failed due to unknown reasons.

The backup core spray valves, like the primary core spray valves (M0-7051 and
O., -7061), operate within one hour maximum following a break. They may be

required to close after recirculation has begun (maximum of 21 hours). In

such a case, the primary spray line would provide core cooling.

Rotork has conducted testing for aging qualification. Rotork Technical Report
TR 422 subjected an NA type actuator with e Class B insulated motor to an
aging test which simulated 48 years at 60*C. The unit in the test was placed
in a furnace for 100 hours at 180'C. Forty-eight years at 60'C was determined
by the 10'C rule. TR 422 did not include a LOCA simulation and although an NA
type actuator w4 used in the test, the only difference between the NA and 14A
unit, according to Rotork, is the motor housing material, cast iron versus
cast aluminum. The results of the test, Rotork states, and the electrical
characteristics will be exactly the same for the 14A as the NA type units.
Rotork test No N/14/2 used a prototype unit built for material evaluation of

i the standard "A" and NA1 components. The actuator for M0-7070 and MO-7071
'

Type 14A are standard "A" units. The test results showed the "A" range
components capable of withstanding 30 megarads during their 40-year life,
according to Rotork. The test unit, however, was equipped with a Class H
insulated motor. Limitorque actuators (Report B0003) with Class B motors have
been irradiated to 20 megarads and have been subjected to outside containment
HELB conditions for a 16-day period and have operated satisfactorily. Since

j the valves operate within one day and remain in position, open or closed,
thereafter the 30-day radiation dose of 7.3 x 10' affect the aging of the

| components after it has completed its required function. The one-day dose of
4.9 x 10' is conservatively what the valve will be exposed to during itsi

operating time. This dose is within the qualification dose of most materials.

I )
\s / In summary, based on the testing of the M0-7070 actuator and the tests of

Rotork showing aging and radiation qualification, the units are considered

rp1080-0514a-63
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satisfactory for their intended service. Further, the operating time is less
j than one day, af ter which time the units will remain in position and not be
i required to actuate. Their motor starters located in the station power room,
~ a nonharsh area, will not misoperate due to the environment they are in. The

| actuators are considered acceptable for use.
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Owner: Consumers Power Company Component Sheet No:

Facety: BIG ROCK POINT W
D0cket: 50-155 Date:

ENVinONMENT DOCUMENTATON REFERENCES
7

EOUtPMENT DESCfDPTION METHOD liEMS
Peremeter Accident OueMicaMon Accident Oud

8Y'' " OP''*""8 Section
* -I" "

30 Days Sheet 2 II.D Sheet 2 Evaluation

Plant i D. Huntzer Temperature Section
MO-7072 M

60-90 Sheet 2 II.E Sheet 2 Evaluation
Component:

Valve Actuator Pressure Section
Menutecturer: IN^3

14.7 14.7 II.E Sheet 2 Evaluation
Rotork

D N elNumbe N Seetion14 A Syncroset Humkmey t%)
80 80 II.E Sheet 2 Evaluation

Purchase Order Number

S/N S3603 Not Subject {sprey
To Spray - - - -

Function / Service:

Core Spray nadiano" Section
Ifeat Exchanger (Radi

1 x 10 Sheet 2 II.E Sheet 2 Evaluation

^**C#
,

.

W Section Sheet 2 &
'

40 Years + LOCA 40 Years + LOCA II.E Section IV Evaluation,,

Core Spray Room submergence Not Subject
*

588 To Submergence - - - Evaluation,

flood Level
ElevnMon N/A
Above riood Leve8:

Yes: No:
,

DOCUMENTATION REFERENCES NOTES

1. Report F-Ch12h performance qualification tests of
four valve motor operators. g
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i
Component Rotork Valve Actuator MO-7072

This Rotork actuator contains a de motor with Class B insulation and ,

weatherproof enclosure. It is located outside containment in the post-
incident room. The valve is actuated manually in the control room only in the
event of a failure in the fire header system supplying core and containment
spray water. It is only an emergency source of water and vill not be normally
used. In the event it is opened, it will be closed within 21 hours when
recirculation begins. It will not have to operate in a harsh environment and
will be maintained closed throughout the incident.

,

Because the valve operates prior to the area experiencing higher than normal'

temperatures and radiation doses, the actuators are qualified for operation.;

Even in the event the valve actuator will not operate remotely, the valve can,
if necessary, be operated manually in the post-incident room prior to
recirculation.

i

,

i
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EOtAPMENT OUALIFICATION REPORTp
Facety: BIG HOCK POINT N
Docket: 50-155 Date:

.

-

ENVIRONMENT DOCUMENTATION MFEMNCES
EQUIPMENT DESCfuPTION 33

METHOD HEMSParameter Accident Oumacenon Accident Oud
_.

8*
Section

Post-Incident 30 Days Sheet 2 II.D Sheet 2 Evaluation

~

f.[* Section
152 Sheet ? II.E Sheet 2 EvaluationComponent

Motor Starter Pressure
Section

14.7 11 .7 II.E Sheet 2 Evaluation6
GE

M Number N
SectionHumidNy (%|

CR 109 20-80 20-80 II.E Sheet 2 Evaluation
Purchow Order Number:

3 ,,,y Not Subject
To Spray - - - -

7 , %,.

" # "# # I#'

Section Sheet 2 &M 0% to Cor Is x 10 Sheet 2 II.E Section IV Evaluation
Spray IIx

Accuracy: Spec: aging
Demo: Section Sheet 2 &

h0 Years + LOCA Sheet 2 II.E Section IV Evaluation I
Locenon.

Post-Incident Room submergence
Elevenoa- Not Subject

to Submergence - - - -

Flood Level

Above Flood Loves /A
Eievanoa N

:

Yes: No:

DOCUMENTAflON MFEMNCES NOTES

o
e

0 0658 01 A
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V
Sheet 2

Component GE Motor Starter

This motor starter is for MO-7066, the cooling water valve to the core spray
,

; heat exchanger. The valve is actuated manually in the control room when the
containment sump recirculation mode begins. The time required to reach
recirculation level in the sump is a maximum of 21 hours. During this time,
the core spray heat exchanger room remains at ambient conditions with respect ~

to temperature, humidity, pressure and radiation. Temperature and radiation
following the start of the recirculation are increased due to the temperature
and radiation level of the sump water and temperature from the core spray pump
motor heat. After the valve is required to open to allow cooling water to the
heat exchanger, it will remain open for the duration of the event. If the

valve actuator of the subject starter fails to operate to open the valve, it
or its bypass can be opened manually in the core spray room. The time to
begin recirculation is from 4 to 21 hours. No feasible failure of the starter
can be determined that would cause the valve to reclose once it has been
opened.

Because the starter operates when the room is at ambient conditions, and,

failure prior to this can be overridden by manual action, the starter is
considered acceptable.

!

|
|

|

|

OV
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Owner: Consumers Power Company Component Sheet No:

FacElty: BIG ROCK POINT Nvision
Docket: 50-155 Date:

ENVRONMENT DOCUMENTATION REFERENCES
,

EQUIPMENT DESCfuPTION MET N 11 EMSPenmeter Accident oussaceuon Accident oues

8V' " Section
Post-Incident h

30 Days 30 Days II.D Sheet 2 Evaluation

Plant 1.D. Ntsnber: Temppelure
SectionP2A, P2B t'ri

152F 19h II.E Sheet 2 Evaluation

Cor j
,

Sectiongcg gpg,,,
lb.7 lb.T II.E Sheet 2 Evaluation

Model Nundw h Section
General Electric Hun *my (%)

80 80 II.E Sheet 2 Evaluation
Purchow Order Number

SKh364XJ1All * **
None - - - -

Function / Service:
Supplies Core m Section
Spray Water (Red) h x 10 Sheet 2 II.E Sheet 2 Evaluation

" * Section Section I'.
'

h0 Years + LOCA Sheet 2 II.E & Sheet 2 Evaluation,,
Core Spray Room

submergence

None - - - _

f tood Level
N/AElavation

Above Flood Level:
Yes: No:

DOCUMENTATION REFERENCES NOTES

.i

1. Nameplate data taken from motor et plant. g

2. Letter R !!arusich, Consumers Power Company, to Don
llueling, General Electric, verifying telephone con-
versation concerning motor data.

G 0858 Of A
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Sheet 2

Component Cort Sprav Pumps

The core spray pumps are located in the core spray pump room which is heavily
shielded from containment. The room contains normal environment except during
recirculation phase of the LOCA. During this time, the room reaches 152*F in
400 hours and remains at that level throughout the remainder of the accident.
The room temperature is obtained from a calculation which uses motor heat loss,

and recirculation piping heat loss as heat input to the room. The radiation
results from the recirculation of radioactive water from the sump, through the
core spray heat exchanger and back to the core. All common motor materials
can withstand this radiation level. The pumps are started periodically but
have never run for any length of time. The manufacturer states that the
motors have a life of 10-years' continuous operation. Since the motors are
not used except for LOCA and the fact that they are Class B insulation, leads
to the conclusion that they have sufficient life. The motors have a 40*C
temperature rise (nameplate data). Class B insulation is good to 130*C so
that the room ambient can reach 90*C without harm to the motors. This is
greater than the temperature which the room will reach. The lubricating oil
is from AMOCO and is American Industrial Oil Number ISO-VG #32. The oil is
checked each year and changtd when needed. The oil will be changed this
refueling outage (1980) to assure adequate life. The oil will be changed
periodically thereafter per manufacturer's instructions. The lubricating oil

('')N( is considered to be able to withstand the radiation as the levels are so low.
'

Due to the above, the motors are considered qualified.

I ('')t

U

rp1080-0544b-63
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EOUPPMENT OUAllFICATION REPORT ,

Facety: BIG ROCK POINT Revision

Docket: 50-155 Date:

ENVIRONMENT DOCUMENTATION REFERENCES
EQUIPMENT DESCRIPTION

- - . OUAUFICATION OUTSTANDING
METHOD ITEMS

Pareneter Accident Ounlec. Won Accident Oug

System: Operstmo Section
Post-Incident Time 21 Hours 21 Hours II.D L3heet 2 Evaluation

PD5hl f.[* Section

PS-6,33__ See Sheet 2 See Sheet 2 II.E :3heet 2 Evaluation

Pressure Switch Pressure Section
Manufacturer: (PSIA) See Sheet 2 See Sheet 2 II.E 3heet 2 Evaluation

ITT Barton

Meg Q, m, sec+,1on

Barton - 289A Hun *my(%) See Sheet 2 See Sheet 2 II.E 3heet 2 Evaluation

Megg QAg-l's !

None - - - -

Function / Service:
Barton - Basket Radiation SectionStrainer Ili dp Alar ~t (Red) See Sheet 2 See Sheet 2 II.E 3heet 2 Evaluation
ercoid - Core Spra '

p Discharge Preo ! -

Accuracy: Sm: Aging i

Demo: 1 Section iheet 2 &

140 Years + LOCA See Sheet 2 II.E icction IV Evaluationtoc,%.

Core Spray Room , ,

Fleveson: None - - - -

,

ilood Level
Elevation N/A
Above Flood Level:

Yes: X No:

DOCUMENTATION REFEAENCES NOTES

L. PDIS-781I4, ITT Barton Model 289A; alarm for high p

differential pressure across PIS strainer PS-638, Fn
Mercoid Model DAW-23-153 (from plant data); alarm
for core spray pump start failure.

a 1

0 08l58 01 A
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Sheet 2<

Component Pressure Switches PS-638 and PDIS-7814

Both of these switches are in the core spray room. This room is not subjected
to harsh environments from the LOCA until the containment sump is filled and
the operstar switches to the recirculation mode for core cooling water.
Pressure twitch PS-638 senses pressure on the discharge header from the core ;i

; spray pumps. If the pressure is < 50 psig, an alarm is provided in the
control room. Its primary function is to inform the operator of the failure
of a core spray pump to start and therefore is not required subsequent to the'

start of the recirculation mode. Core spray flow indication is also provided
by FT-2162 and Pf-2163.

Differential Pressure Switch PDIS-7814 measures the dp across a basket
strainer that filters firewater to the core sprays. This is an emergency path

! for core spray water addition, and would not normally be used (Reference
MO-7072, Sheet 2). Until recirculation, the environment is normal. The
operator is directed by procedure to align the basket strainer to the "open
baaket" position prior to going to the recirculation mode. In the "open
basket" position, PDIS-7814 serves no purpose.

Thermal aging is not considered to affect LOCA qualification of these devices

[/l for the following reasons: (1) The normal temperature is 70*F, a low
N-- temperature in terms of significant thermal aging, (2) the function of these

devices is completed prior to being subjected to a harsh environment and
(3) the switches have backup instruments that provide the necessary'

| information, thet is FT-2162 and FT-2163.

i

,

|

I

l

!
|
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EQUIPMENT OUALIFICATION REPORT

p ,

FacSty: BIG ROCK POINT fievision:

Dxket: 50-155 Date:

ENVIRONMENT DOCUMENTATION REFERENCES
EQUIPMENT DESCRIPTION METHOD ITEMS

Parameter Accident ouencenon Accident ouel

8Y''''n: Operanno Section
Post-Incident Two

1 Hour 1 Hour II.D Sheet 2 Evaluation

PS M S, Y T06hB [.7*'u'' Section
Sheet 2 Sheet 2 II.E Sheet 2 Evaluation

Component:

Pressure Switch Pressure Section
"*""'*'"""; ^' 14.7 14.7 II.E Sheet 2 Evaluation

Static-0-Ring
_

Model Nunt M: Rele#ve Section
12L-AAS-FSS Hun *my ml

100 100 II.E Shedt 2 Evaluation
Purchese Order Number

* *Y Hone - - - -

Function / Service:

Starts Enclosure nadianon Section
Spray Timer ined:

2 x 10 Sheet 2 II.E Sheet 2 Evaluation

#"Y AU'"O h0 Years + 1 Hr Section Sheet 2 T,
.

LOCA Sheet 2 II.E Section IV Evalurttion
2

Electrical Penetra-

klavkt :

None - - - -

Ilood Level
Elevolkn N/A
Above Flood Level:

Yes: No:

DOCUMENTATION REFERENCES NOTES

1. Static-0-Ring Catalog, Revision h, 1972. e
o"

0 0858 01 A
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~

Owner: Consumers Power Company Component Sheet No:

Facility: BIG ROCK FOIrry Revision

Docket: 50155 Date:

! ENYW90NMENT DOCUMENTATION REFERENCES
OUAurICATION OUTSTANDING

EOUIPMENT DESCRIPTION METHOD HEMS
Parameter Accident Ousmaceman Accident Oud

System: Opereeng

Reactor Protection Tw
How 1 Hour D Sheet 2 Evaluation

Plant 1 D. Number y%,
SectionPS-664 Through 667 (*F)

See Sheet 2 See Sheet 2 II.E Sheet 2 Evaluation
Component:

Previous Switches %,
Section

uenue.cturer: (PSIA)

Static-0-Ring Atmospheric Atmospheric II.E Sheet 2 Evaluation

" d'' *' Section
hHN-Ehll-YX5TT Humeny(%)

100 100 lI.E Sheet 2 Evaluation
Purchese Order Number-

Spray
None - - - -

reme
Reactor Scram on Redienon Section

i Containment (n'dl
2 x 10 See Sheet 2 II.E Sheet 2 Evaluation

g

Accurecy Spee: g;p,,
Demo: 40 Years + 1 Hr Section Sheet 2 &

LOCA See Sheet 2 II.E Section It Evaluation
Le.

Electrical Penetra- -

8"h**'8"'**tiogRg
Hone - - - Evaluation

Flood Level gfg
Elevanon
Above riood Level:

Yes: No:

; DOCUMENTATOON REFERENCES W1TES

1. Static-O-Ring Catalog, Revision 4, 1972. e
n

G065801A
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Sheet 2

:

Component Pressure Switches PS-7064A, B and PS-664 Through PS-667

These switches are located in the electrical penetration room. The room is
adjacent to the containment and has a common wall (the shell) with it. PS-664
through -667 are part of the reactor protection system causing a scram on high
containment pressure. Once it actuates, the signal is sealed in. PS-7064A
and B actuate on high containment pressure also. Actuation cf this switch
starts the timer in the enclosure spray valve opening circuitry. Once
actuated, the signal is sealed in. As a result, the switches will only
experience the environment, which is transferred through the sphere, due to
the containment atmosphere at the high containment trip set point (1.7 psig).
The highest containment wall temperature at the trip set point is about 150*F.
This results from a very small steam line break. Larger breaks result in
faster time of high containment pressure trip and lower wall temperatures.
The temperature at the switches due to this break is less than this due to
thermal inertia in the containment wall, atmosphere of the cable penetration
room and switch housing. Since the temperature inside the switch is so low,
it is considered to be qualified for temperature. The switches are enclosed
in an explosionproof housing or waterproof housing and are not affected by
humidity. The normal environment in the room is 40*F-100*F (seasonal varia-
tion). Since the conditions at time of actuation are not much different from[ ,s) normal, no significant stress will be placed on the switches during the event.

,

\s_/ Therefore, the switches are likely qualified for aging. For further
*

arguments, see " Aging" in the body of the report.

The radiation levels are based on 100% core melt at t=0 integrated to one hour
after the start of the event. For the large break LOCAs, the core uncovers
early in the event, but high containment pressure also occurs very early
(< 1 hour) so that the radiation levels will be much less. For the small
main steam line break upon which the 1-hour operational time is based, the
core does not uncover and 100% core melt will not occur. Even if forced to
assune 100% core melt at t=0 for a small main steam line break, the radiation
levels are such that all common materials used in the construction of these
switches can withstand them. Therefore, the switches are qualified for
radiation.

I

(''N
\v)
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EQUIPMENT OUALIFICATION REPORT
Ces Pm W

FacSty: BIG ltOCK FOINT Revision:

Docket: 50-155 Date:

ENVIRONMENT DOCUMENTATION REFERENCES
OUMICATION WTSTANDING

EQUIPMENT DESCFWPTION METHOD ITEMS
Parameter Accident Ouemacemon Accident Oug

System: Operenne Section
Post-Incident Time

1 IIour 1 Hour II.D Sheet 2 Evaluation

Plant f.D. Number Temperature Section Test
PS-IGllA Thru IGilli (*F)

235 260 II.E 6, 1, h , 5

Pressure Switch Pressure '
Section Test and

41 7 See Sheet 2 II.E 6, 1, h , 5 Evaluation
Sta -0 Ring

" d"' N' " Section
9TA-Sh-11SSX12 Hun * sty (N

100 100 II.E o, 1, 4, 5 Test
-

Purchase Order Number

sprey
- - -None -

*

Fewe
Provide low Reactor m Se tionPressure Permissive (Radi 5 6
To Open Core Spray <2 x 10 >10 II.E 3, 3 Evaluation

Valgs
40 Years + 1 lir Section Sheet 2 &Demo:
LOCA See Sheet 2 II.E 3ection IV Evaluation

toe,%.

Containment %g,
Elevenon: 590 and

- - - -

621 No

f lood Level
Elevation 590
Above Flood Level:

Yes:X No.

DOCUMENTATION REFERENCES NOTES

1. Letter M J Aklinski 14EA Inc to D L Giuliani, UF Conroy !!echanical Contractors November 10, 1972 ";

entitled Environmental Test for Pressure Switches.

0 0658 01 A
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N:
,

A I^
Owner: Consumers Power Company Component Sheet No.:

Ftcility: Big Rock Point Revision:

Docket: 50-155 Date:

DOCUMENTATION REFERENCES (cont) NOTES (cont)

2. BRP Task Force File 199 H J Palmer to R B Cherba
May 23, 1975

3. Nuclear Engineering Handbook, Etherington
~

4. D J Blaies Microswitch to G Blickley Mechni Arts
Assoc May 16, 1975

5 Static-0-Ring Pressure Switch Company Certificate f

of Compliance 7101-156.

6. Static-0-Ring Catalog Rev h-72.

|

.

U
s.-
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Component Static-0-Ring Pressure Switch PS-IG11A-H

These pressure switches are used to provide a core spray valve open signal
i when reactor pressure is 5 200 psig. In the electrical scheme, these

switches have contacts in series with the reactor water level switches
(LS-RE09). Therefore, both these pressure switches and the reactor water
level switches must remain operable for the same length of time. The time
required was established at I hour. The basis for this time is that it is the
longest time for automatic actuation of the core spray system when the LOCA is

8a small steam line break (0.008 ft ). For the 0.008 ft break, the reactor
'depressurizing system (RDS) must first operate to reduce the reactor pressure

to 5 200 psig. The RDS will operate when low reactor water level is
reached in this small steam line break senario.

Per the Loss of Coolant, Emergency Procedure EMP 3.3, the operator is directed
to manually initiate the RDS if he deems it necessary. With the loss of steam
drum level indication and alarm as we.11 as all of the other symptomatic
indications, it is likely that the operator would take the required action
early in the accident rather than wait an hour for automatic action.
Therefore, in reality, the instruments would not have to endure an hour in the
environment caused by a small steam line break. Further, the small steam line

g break produces a less severe environment than tne large LOCAs until the RDS
,/ functions. The larger sized LOCAs allow the instruments to perform theirg

functions early in the events, thus significantly reducing the lifetime
required to demonstrate qualification.

The actual atmospheric conditions under which these switches will operate are
pressurs less than 39 psia and temperature less than 235'F.

,

i These switches were environmentally qualified in a test. During this test,
the pressure switches were placed in a test chamber and nitrogen was added.
The conditions were raised to 260*F and 20 psig and held for 2 hours. This is
of a longer duration than required. The switches were also test-operated
during this time.

The test temperature was greater than that needed for qualification but the
pressure was 7 psig lower. The difference in pressure is not significant
because the switches are in an explosion proof housing as compared to a NEMA 4
housing used on the test specimen. The additional pressure will have no
effect on the explosionproof housing.

Steam and spray were not used in the test; however, the sealed explosionproof
housing will prevent this from having any significant effect on the switches.
Therefore, the lack of use of steam or sprays does not invalidate the test.

There were differences between the test % -cimen and the installed switch but
these differences were not significant and do not invalidate the test.

7s (1) The pressure range was different. (2) The test specimen had a
( weathertight housing vs a sealed explosionproof housing for the installed

|
\- specimen. (3) The microswitch used in the installed specimen was evaluated by

i

rp1080-0513a-63
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Sheet 2 (Contd)

,

i

i the manufacturer to be able to withstand the environment (Ref 4). (4) The
'

tested pressure switch had 5 options which were not listed. The installed
transmitter has 12 options. The 12 options make the switch more insensitive
to the environment (Viton 0-ring cover gasket, silicone diaphragm, high
temperature shaft, 316 SS primary diaphragm, Viton 0-ring) and also include
items like certification, data sheets, cleaning and packaging. It is

therefore considered that the options in the tested sample which may not be in
the installed switch are not important.

,

The switch's ability to withstand radiation was evaluated. It was found that
even the most sensitive component can withstand greater than 10' rads.

The pressure switches actuate early in the event and the LOCA event is
expected to thermally age the components very little. The normal aging
environment is a temperature averaging 70*F. Since these switches are on a
periodic surveillance for calibration, a failure could be detected. No
failures have been found. It is concluded that (1) with the uncertainty in
determining the lifetimes for age sensitive materials (see Section IV),
(2) with the low ambient temperatures experienced by the instruments, (3) with

; the short time needed during an accident and (4) with the known good history
'

of the instruments during calibratien intervals. These instruments are
("'N acceptable for continued operation.

The switches are encased in a sealed explosionproof housing. This results in
low temperature increases to the switch intervals prior to actuation.

The pressure switches are qualified for the environment they will experience.
They were tested for high temperature and pressure for a duration longer than
the time required for operation in the event of an accident. The test did not
include sprays or humidity; however, the switches are sealed in an
explosionproof housing and will not be affected by spray or humidity. They
were evaluated and found able to withstand the radiation and aging.

[~'T
V;

!
r
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EQUIPMENT QUAUFICATL * REPORT
Owner: Consumers Power Company g ,-

"FacRy: BIG ROCK POINT
Docket: 50-155 Dele:

N OCUMENTATION REFERENCES ,,

EOUFMENT DESCRPTION MiHOO ITEMS
PsamWw Accident ouenc=Non Accident oug

System: Ope nno Section
Post-incident Time

30 Days 30 Days II.D Sheet 2 Evaluation

Plant i D. Ninnbw: Tempwegure SectionPT-lT3, 1T4, 18T Pr) 182 220 II.E 1 Evaluation
Component

Pressure Transmitte: Pressure Section
Manutecturw: IPs A) 14,7 1h.7 II.E Sheet 2 Evaluation

Rosemount

Modd Numts Bd*#ve Section
1151GP Humidny m)

100 100 II.E Sheet 2 Evaluation
purchew order t*nnber

None - - - -

FunctioniService:
Containment Pressurt n dunon Section
Indication and ined)

5.2 x 10 Sheet 2 II.E Sheet 2 Evaluation
Vacuum Relief

Accuracy: spec: A*o Sec tion Sheet 2 &
40 Years + LOCA Sheet 2 II.E Section IV Evaluntion

Location:
Electrical Penetra-

i shetiogg g?
599 n ne - - - -

Flood Level
Elevellon
Abswa flood Level:

v., . X No:

DOCUMENTATION nEFERENCES NOTES

P
1. Rosemount Product Data Sheet 2260. y

,
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Sheet 2

Component Rosemount 4151GP Pressure Transmitters

These pressure transmitters are used to indicate containment pressure and, in
the case of PT-173 and PT-187, actuate valves for vacuum relief. The vacuum
relief function, if needed, will be required up to 12 hours after the LOCA.
The transmitters are located in the electrical penetration room. The room
experiences a temperature rise during the LOCA as it is adjacent to the
containment (spherical steel structure). To determine the temperature in this
room, a CONTEMPT run was performed for the double-ended rupture of the main
steam line. This rer.ults in the highest containment temperature. One of the

'

assumptions was that the containment is completely insulated and, therefore,
no heat is transferred out of containment. This is a very conservative
assumption. The peak inside containment wall temperature was found to be
182*F. The room temperature during the accident will be lower than this, due
to the conservative assumption of zero heat transfer out of containment and

! the time lag to transfer heat through the shell and through the room to the
transmitters (located at least 6 feet away). The transmitters are able to
operate in ambient conditions of 220*F and, therefore, are qualified for
temperature.

The radiation dose, which these transmitters will obtain, is calculated to be
5 x 10' rads in 30 days. The containment pressure is back to atmospheric'

a

in approximately 24 hours. The dose in 24 hours is 3 x 10' rads (ratio of
contain:nent atmosphere dose at 24 hours to that at 30 days). The sensitive
parts of the transmitter are housed in an explosion proof casing and are also
shielded by other components. The dose is, therefore, even lower. All
commonly used materials can withstand this radiation level and it is concluded
that the transmitter is qualified for radiation.

No data on aging could be loc.ted. T.ne transmitters are in a normal environ-1
' ment which ranges from 40*F to 100*F (seasonal variation). CP Co will con-

tinue to search for age sensitive materials and, if found, will be replaced by
June 1982. Continued operation is justified by the arguments in Section IV.

,

(a~"T
;
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Owner: Consumers Power Company Component Sheet No:
NFocaty: BIG ROCK POI!Tr

Docket: 50-155 Date:

ENVIRONMENT DOCUMENTATION REFERENCES y
EOUfPMENT DESCfwPTON -

Accident Oug METHOD ITEMS
pe,emeter Accident Ouelecemon

System: Operenne

Reactor Vessel - T** 30 Days 30 Days Section Sheet 2 Evaluation

General II.D
Plant 1 D. Numbe'

T.emperature
PT-IA0TC g r) 235 316 Section 1, 2 Test

II.E

Pressure Transmitte i pree ure
y,no,,c,y,,,. (PStA) 41.T 8h.7 Seetion 1, 2 Teat

Rosemount II.E

Model Number Rele#ve
m ts) 100 100 Seetion 1, 2 Teat

1152GP 9A92PB II.E
Purchew Order Number

Sprey Lake Michigan Sheet 2 Section Sheet 2 Evaluation
Water II.Ep g % ,;

" "U 5 6
T.3 x 10 5 x 10 3ection 1, 2 Test

Accurney: Spec: Aging
Demo: 40 Years + IDCA Sheet 2 3cetion Sheet 2 & Evaluation

Location: II.E Section IV
Containment ,

Elevenon: Not Sub, ject to - - - - .

597'-0" Submergence

F tood Level

Eievanon 590'-o"
Above rinod Lovet

Yes: Y No:

DOCUMENTATION REFERENCES NOTES

1. Quality Certification of Compliance Data Sheet, g

November 12, 1976. g

2. Qualification Tests for Rosemount Pressure Trans-
mitter Model 1152, Report 117'i15

0 0658 01 A
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Component Rosemount 1152GP Pressure Transmitter

Reference 1 stated that the installed transmitter meets the nuclear qualifica-

tion data with respect to radiation, vibration, temperature and pressure as
verified in Rosemount Report 117415 (Reference 2). The pressure transmitter
tested in this report was 1152DP4A22. The transmitter first underwent thermal
aging. The thermal aging test was two temperature cycles of 100*F to 0*F to
200*F to 100*F. All temperatures were sustained for a minimum of one hour.
After each hour of stabilization, readings were taken. This was done in
accordance with IEEE-323 (1971). Next, the transmitter was exposed to
1 x 10' rad /h for five hours. Data was taken at each hour. Next, the
unit was seismically tested and then environmentally tested. The test
segrence was (1) to admit hot air to raise the conditions in the test chamber
to 350*F and 60 psig for 10 minutes, (2) admission of saturated steam raising
the temperature and pressure to 316*F and 70 psig holding for I hour, (3) to
reduce to 303*F and 55.4 psig and holding for 7 hours and (4) to reduce to
230*F and 6 psig and holding for 42 hours. These environmental conditions
exceed that required to demonstrate qualification. The test duration is a
total of 50 hours which does not cover the time at which ambient conditions
are reached at Big Rock Point (72 hours); however, the duration is considered
sufficient because the test conditions greatly exceed the environmental

Os
conditions following a LOCA at Big Rock Point. The radiation levels are in
excess of those required to demonstrate qualification. The transmitters are
encased in a housing so that the additional dose due to beta radiation is
negligible. The test did not include spray. The spray at Big Rock Point
consists of Lake Michigan water. Since this transmitter is enclosed and
passed the radiation and environmental tests, sprays will not produce any
adverse effects. Further, this transmitter is located in a room such that it
will not be subjected to containment sprays directly. No further aging
information could be located other than the aging test presented. This test,
coupled with the fact that the transmitters are in a normal environment of
50*F to 90*F (seasonal variation) and the arguments presented in Section IV,
provides qualification of aging.

The transmitters underwent an aging test, then a radiation test and then an
environmental test and met the acceptance critoria placed on the operation

|
both during and after each test. The transmitters are enclosed and, there-

i fore, not affected by the spray. Also, they are shown to be qualified for
aging. Therefore, these transmitters are considered to be fully qualified.

1

(O)v
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Owner: Consumers Power Company Component Sheet No:

Facety: BIG ROCK POINT NN:
Docket: 50-155 Date:

ENVUtONMENT DOCUMENTATION REFERENCES g
EQUIPMENT DESCMPilON MEmoO ITEMS

Parameter Accident Ouemiceman Accident Oues

symm: Opereung Section
Radiation **

30 Days 30 Days II.D ;1heet 2 Evaluation
Indication

N' I D W Temowesure Section ;3heet 2
- '''' 182 Sheet 2 II.E P Ref 2 Evaluation

Corr *

Radie, .. !!onitor Pressure

Memdecturer: lesiAl Section 3heet 2

Technical Assoc 1h.7 14.7 II.E r Ref 2 Evaluation

M Number N Section 3heet 2
CP-NU ""'*8'Y MI 100 100 II.E P. Ref 2 Evaluation

i ischew Order Number

#
None - -- - -

Furc11ontService:

Failed Fuel Redisson Section
Monitor M 5 8

5 2 x 10 1 x 10 II.E 1, 2, 3 Evaluation

* * '#2 W Section iheet 2 &
.

Sheet 2 Sheet 2 II.E lection IV Evaluation

Electrical Penetra-
8"*'"''8'"C'tigg.m

None - - - - l

"' d Ld ti/A
Elevanon
Above Flood Level-

Yes: No:
.

DOCUMENTATION REFERENCES NOTES

[
| 1. Effects of Radiation on Materials and Components, P

Kircher and Bowman.

;
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Docket: 50-155

DOCUMENTATION REFERENCES (cont) NOTES (cont)

2. Technical Associates fligh Range Survey l-feter

Description and Specifications.
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'

,

I

O

h

b

?

!

[

,

f

i I

.

.

.

i

I
.

G4858-02A

--
__



- ._ . . .. --

123

Sheet 2

Component Survey Meter - Core Damage Monitor
.

The survey meter is located in the electrical penetration room. Its function
;

,; is to detect radiation inside containment and provide this indication to the
operator. The meter is not safety-related and plant shutdown can be achieved
without its use. The probe consists of an ionization chamber which is encased

,

in an aluminum housing. The unit is designed to Lperate in high humidity.
The electronics are in a separate room which is a " mild" area. The cable used

',
to connect the probe to the electronics is jacketed and has polyethylene
insulation.

|

The meter was instal' ad late in 1979 and is temporary until the high-range.

monitors are installed as part of the THI-related modifications. The probe
j itself is an ion chamber. Due to its construction, it can withstand 182'F.
' Failure of this probe will not affect plant shutdown. The probe is qualified

for aging as it is brand new and the temperatures in the room over the 30 days
will not exceed 182*F. The temperatures in the room will most likely not even
reach 182*F due to thermal inertia in the containment shell, the room
atmosphere and the housing and cable jacket. The monitor is qualified for the
temperature end radiation as the electronics are placed in another room. The

.
temperature and radiation levels of 5 x 10" will not affect the aluminum

! housing or polyethylene insulation (1 x 10'). Therefore, the monitor is,

qualified.

'

,

<

i

|

>

|
.

|

|
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Owner: Consumers Power Company W M No:
N-Fecaty: BIG ROCK TY)lfft

Docket: 50-155 Dele:

ENVIRONMENT DOCUMENTATION REFERENCES ,

EQUIPMENT DESCf4PTION METHoO ffEMS
Parameser Accident oudeceaan Accident oud

bssem: Osseranno Section
I'"'Radwaste 30 Days Sheet 2 II.D Sheet 2 Evaluation

Plant i D. Numbn' Temperefure Sectionc:V-h876 (* r)
235 Sheet 2 II.E Sheet ? Evaluation

Component

Solenoid Valve Pressure ,lection

! " hl.7 Sheet 2 II.E Sheet 2 Evaluation
ASCO

M'8'' M*; " Sectien
IrrX-8300C61RF W IN

100 Sheet 2 II.E Sheet 2 Evaluation
,

Puretw t Order Number -
'

Ilot Subject%
To Spray - - - -

Funcuan/Sarvice.
Fuel Pit and Reacto! Reenso" Section

Isoladon N 5T.3 x 10 Sheet 2 II.E Sheet 2 Evaluation |

*** W Section Sheet 2 &

i h0 Years + LOCA Sheet 2 II.E Section 11 Evaluation..
Contairunent Rm 42h seenmrgence Not Subject,

591 To Submergence - - - -

riood Levee
590Elevenon .

'

Above Floodievel-<

ves: A No:

DOCUMENT ATION REFEfqENCES NOTES

'

ASCO Engineering Report flo 47 for Catalogi 1.

No 8300C61RF. p

$
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EQUIPMENT OUAUFICATION REPORT Component Sheet No:

Facety: BIG ROCK POINT Reh:
Docket: 50-155 Date:

ENVIRONMENT DOCLMNTATION REFERENCES

METHOD ITEMS
Parameter Accident Ousencanon Accident Oual

System: Operenne Section
Radwaste Tirne

30 Days Sheet 2 II.D Sheet 2 Evaluation

Plant I D. Number TemperWure SectionSV-4869, L891 t r)
235 Sheet 2 II.E Sheet 2 Evaluation

component:
Solenoid Valve Prenure Section

wenufacturer: NA3
h1 7 Sheet 2 II.E Sheet 2 EvaluationASCO

Model Number RWeave Section
830060RF * N I"I 100 Sheet 2 II.E Sheet 2 Evaluation

Purchew Order Number:

Not Subject
To Spray - - - -

Function / Service:
Containment Clean ar -t R***"ca Section
Dirty Sump Isolatior (Red) 57 3 x 10 Sheet 2 II.E Sheet 2 Evaluation
Valve

^***"*Y' AO'"o Section Sheet 2 &
40 Years + LOCA Sheet 2 II.E Section IV Evaluation

tocenon:

Containment Em h2h Sub - genc* Not Subject
Eleironon:

591 To Submergence - - - -

t w Level 590
Elevnaon
Above flood level:

Yes: X No:

DOCUMENTATION REFERENCES NOTES

$
w

4
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Component ASCO Solenoid Valves SV-4876, 4869, 4891

These solenoid valves are. automatically de-energized by the reactor safety
system on an isolation trip from either the containment high-pressure or low-
reactor water level signals. The valves are supplied with redundant valves
outside containment which are also tripped by the same signals. The valves
outside containment will not be subject to a harsh environment during a LOCA
inside containment except for higher than normal radiation exposure. Once
these valves are de-energized by the isolation trip, they remain in this mode.
Immediate operator action in the emergency procedure is to actuate the
isolation switch to close these valves. This action would back up the
automatic trip or provide a trip in the event one hadn't been initiated.
Since the valves are tripped automatically on a high containment pressure
signal at 1.5 psig, or manually prior to this, they will not have to operate
in as severe an environment as described on the qualification sheet. ASCO has
stated the peak temperature and pressure of 235*F and 41.7 psia will probably
not have any effect on the operability of the valves. From Figures 1 and 2
when the pressure reaches 1.5 psig, temperature is below 140*F. Relative
humidity of 100% may cause shorting of the solenoid according to ASCO. In

.
this event, the result will be de-energizing of the solenoid and closing of

| the control valve. It will fail safe. The valves are located in areas that
are protected from the containment sprays but will have operated prior to the
spray initiation which has a higher containment pressure set point. The 2-
hour radiation exposure of 2.0 x 10' rads was the dose that could be,

\- received at the center line of containment. This dose can be halved as the4

valves are mounted on large concrete walls. Conservatively using 10'
rads, the valve materials of BUNA N and Zytel 103 have a threshold limit of
greater than 10' rads which qualifies the valves to operate with the
radiation exposure they receive. The 30-day exposure of radiation to the
valves of 7.3 x 10' can also be halved and is also below the threshold
limit of the valve materials. The materials will not degrade to failure with
the valves in their de-energized mode during the post-LOCA period, due to the
radiation exposure.

Both the SV-4869 and 4891 have, within the past month, had replacement spare
parts installed in them. The replacement parts include the BUNA N 0-ring and
seat which is also the elastomer used in SV-4876 along with Zytel 103. SV-
4876 is not presently on a PM replacement program. It, however, has a metal-

i seat and Zytel ' disc with 0-rings cf BUNA N. Zytel, in addition to having a
l radiation resistance of 5 x 10' rads, is also a high temperature material

(Reference 1) which has been used in the scram solenoids; and, in one test,
endured 204 hours at a maximum temperature of 415*F and 250,000 operations.

|
The material has not been shown to be susceptible to aging failures.

The valves are considered acceptable for present use because of their ability
to withstand LOCA temperature, pressure and radiation. Replacement of parts
and age sensitive materials also provide acceptability. There are also

|
redundant valves located outside containment which de-energize on an isolation

| signal and remain in this mode. According to ASCO, failure of the materials

[~'} with the' valve de-energized will leave the valve in its fail-safe position.
V'
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The effects of humidity will also leave the valve in_ its fail-safe position. |The valves, however, do not meet the qualification guidelines as type testing ;
!of these-valves has not been done. Therefore, the valves will be replaced by

June 30, 1982.
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Owner: Consumers Power Company W h 2:
Fac9ty: BIG ROCK POINT Reh

Docket: 50-155 Dele:.

ENVIRONMENT DOCUMENTATION REFERENCES, ,,
EQUIPMENT DESCfuPTION

Paremme Accident Ouwacenan AccidentJ Oud METHOD ffEMS

system: Opwenno SectionTwCleanup 30 Days Sheet 2 II.D Sheet 2 Evaluation

Plant I.D. Number: Tenparature Section
SV h879 t F)

235 Sheet 2 II.E Sheet 2 Evaluation
,

Solenoid Valve Pressure
'

41 7 Sheet 2 Sheet 2 Evaluation'

ASC

ModeI Number Reenv' Section
831620 (Note 1) ""'"'*'V N 100 Sheet 2 II.E Sheet 2 Evaluation

Purchase Order Number

Not Subject
"# To Spray - - - -,

j Funcuan/ Service:
Resin Sluice Con- Rosenon Section
tainment Isolation Ired) 5

'

7.3 x 10 Sheet 2 II.E Sheet 2 Evaluation
Valve

Accuracy: Scac: Ao'ne Section Sheet 2 &
h0 Years + LOCA Sheet 2 II.E Section I\ Evaluation

4 Location:

Containment Submwoonce Not Subject
,

Elevellon:
613 To Submergence - _ _ _

f iooo teve,

599
Elevahon

1 Above Flood Level:
Yes: X No:

,

DOCUMENTATION REFERENCES NOTES

1. Equipped with HVA-90-hbl-1A pilot head. p
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Component ASCO Solenoid Valve SV-4879

This solenoid valve is normally de-energized with its three redundant resin
sluice control valves closed during power operation. When de-energized, the
solenoid and control valves are in their fail-safe mode. The control valves
are only opened in transferring resins and are opened only for short periods
of time. Resin transfer takes place on an average of once per year and
complete transfer can be done in about four hours. The valves are closed on
an isolation signal from either high containment pressure or low reactor water
level. If open, the valve will be closed automatically within a maximum of
one hour following a break. See Section II.D. For small breaks, manual
action by an operator is assumed in 10 minutes. Automatic in'itiation of an
isolation for large breaks will occur within seconds of a break. Immediate
operator action following symptoms of a break is to actuate the isolation
valve switch which will back up or initiate valve closure. A normally closed
manual valve outside containment also provides a redundant isolation valve.
In the improbable event a break occurs when the line is open, the automatic
and redundant valves inside containment provide the containment boundary.

The pilot head in the solenoid is the same model used for the scram solenoid
valves and was installed in 1978. It has a NEMA 4 watertight enclosure that
will prevent the 100% humid atmosphere from affecting the performance of the

3 valve. Since the automatic isolation signal will be initiated at 1.5 psig, or

,/ isolation may be manual prior to this, the valves will not have to operate in
as severe an environment as described on the qualification sheet. From
Figures 1 and 2 when pressure reaches 1.5 psig for all break sizes,
temperature is less than 140*F. A temperature of 235*F and a pressure of
41.7, ASCO has stated, will not affect the ability to operate the solenoid.
The valve elastomers are normally in ambient conditions inside containment
whereas the scram solenoids of the same valve model normally are energized and
are at a substantially higher temperature.

Aging deterioration from the containment temperature will be accelerated in
the 3,-day post-LOCA period in which the atmosphere returns to ambient. The
operation of the solenoid will not be affected, however. With the present

: 5-year preventative maintenance program, the elastomers will remain qualified
4

with respect to thermal aging.

The 30-day radiation dose of 7.3 x 10' rads for the radiation dose in air
listed on the qualification report sheet can be halved due to the solenoid
valve being mounted adjacent to a substantial cement wall. The BUNA N,
Neoprene and Zytel 103 materials all have radiation damage threshold values of
greater than 1.0 x 10' rads according to ASCO and other sources. Radia-
tion aging will not be significant with the dose received and the preventative
maintenance program will provide new components to maintain the qualification.

The solenoid valve is mounted in a metal cabinet which will protect it from
any containment spray water.

! )v
rp1080-0516b-63
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The valve is normally de-energized; and, if energized, will de-energize prior
to the atmosphere becoming hostile, and will not be subject to any spray. It )
has a watertight enclosure which will prevent humidity from causing any i
shorting. The accident 30-day radiation dose is below threshold damage to its
materials. It also has a periodic replacement program to replace aging
susceptible materials. A manual valve outside containment also provides
bacLup to the normally closed control valves. Based on these reasons, the

' valve, although not meeting guideline requirements, is considered acceptable
as is,

\i

t

4

4
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i
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EQUIPMENT OUALIFICATION REPORT
Cet M k

Facaty: BIG ROCK FOINT Revision:'

Docket: 50-15r> Date:

ENVIRONMENT DOCUMENTATION MrERENCES WAEATM O TSTANDINO
EQUIPMENT DESCfwilON METHOD ITEMS

| Accident Ounhecahon Accident ougParar,eter

-

Operating Section'

Systern:-

30 Days Sheet 2 II.D lheet 2 EvaluationRadvaste Ti"*

P'"n' I D. Nurnber Temperature Section
SV-4892 (* F) 235 Sheet 2 II.E 3heet 2 Evaluation

Component:

Solenoid Valve Pressure

Manufacturm (PSIA) Section

ASCO 41 7 Sheet 2 II.E 3heet 2 Evaluation

Modal Numm: RWeave Section
"' N 100 Sheet 2 II.E 3heet 2 Evaluation83006DR

Purchase Order Numtw

Sprey Not Subject
To Spray - - - -

runcnoniService:
demonTreated Wacte n,,,,on 5

,

to Containment inee 7 3 x 10 Sheet 2 II.E :3heet 2 Evaluation

Accuracy: Spac: w Section Sheet 2 &Damo

40 Years + LOCA Sheet 2 II.E :lection IV Evaluation
Locanon:

Containment
Not Subjectrievanon:

60h To Submergence - - - -

F iood Level 590
Elevanon
Above riood Level:

Yes: X No:

| DOCUMENTATION REFERENCES NOTES

,

-
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Component ASCO Solenoid Valve SV-4892

This solenoid valve isolates the treated waste to containment via manual
operation from the control room. The control valve is normally closed with
the solenoid de-energized during power operation. The control valve i in
series with a check valve. Both valves are leak rate tested each refueling
outage to verify the containment integrity. Manual operation would only be
necessary if the control valve were opened to transfer water to the spent fuel
pool system. In this event the check valve provides the containment boundary
until the control valve is closed. The Plant Emergency Procedure will have to
be modified to identify to the operator to close the control valve. After
identification of a LOCA, closure of the valve would be expected within 10
minutes, which is the allowed operator action ~ time. The action will certainly
be done in the one-hour minimum operating time requirement given in the NRC-
guidelines.

The BUNA N materials used in the nonmetallic valve components will not be
significantly affected by the LOCA temperature of 235*F during the time it
takes to operate the valve. ASCO has stated this material is acceptable for
continuous operation in ambient temperatures up to 180*F and up to 240*F for-
short periods of time. The LOCA pressure of 41.7 psia also should not affect

'N the function of the valve. Similar solenoid valve enclosures routinely are
subjected to higher pressures during containment integrated leak rate tests.i

ASCO has also stated that 100% relative humidity may cause the valve to short.
This, however, will result in the valve de-energizing and closing the control
valve. The valve is located in an area that is protected from the containment
sprays and is mounted adjacent to a substantial concrete wall that will have
the effect of halving the radiation dose. In the time it would take to
operate the valve, less than 1.0 x 10' rads (2-hour gamma dose halved)
would be absorbed. BUNA N has a threshold limit of 1.0 x 10' rads which
is well above the 30-day gamma dose of 3.65 x 10' rads which would be
conservatively assumed. Thermal and radiation aging does affect the BUNA N

i material; however, the valve is presently in a preventative maintenance
replacement program to replace the aging susceptible components.

Although no qualification testing has been done on this model valve, the
length of time required, insignificant effect of pressure and temperature on
the operation, low radiation dose and because it is backed up by another valve

| which will fail passively, all provide reasons for its present acceptability.
| Furthermore, it is a normally closed valve. Failure due to shorting or aging
! deterioration, in conversations with ASCO, will result in a fail-safe

operation; ie, the control valve will shut. Because the guidelines are not

j met, an acceptable replacement will be procured and installed by June 30,
1982.

|

|

OO
|
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EQUIPMENT OUALIFICATION REPORT t SW h

Revision:Facaty: BIG ROCK POINT s

Docket: 50155 Date:

ENVIRONMENT DOCUMENTATION REFERENCES
EOUIPMENT DESCTtW' TION METHOD HEMS

Pnemeter Accident Ouannconon Accident Oual

System: Operating

Radvaste Time 30 Days Section

(Note 1) 30 Days II.D Sheet 2 Evaluation
Plant i D. Number; Temperature SectionSV-h895, 4896 tr 50-90 50-90 II.E Sheet 2 Evaluation
Component:

Solenoid Valve Prmur' Section
M " '' 'u'"'; "I 1h.7 14.7 II.E Sheet 2 Evaluation
CO

i

Model Number peansve Section
HTX-8300061RF Hun * sty (%)

80 80 II.E Sheet 2 Evaluation

Purchese Order Number:
Not Subject

# To Spray - - - -

Function / Service:
Containment Clean n.s*Hoa Section
and Dirty Sump Con- (ned: 7.6 x 10 7 0 x 10 II.E 1 Evaluation
tainment Isolation

^** " *Y AD'"O Section Sheet 2 &
;

h0 Years + LOCA 40 Years + LOCA II.E Section It Evaluation
,

Turbine Bldg Pipe
Tunnel Subnergence Not Subject

Eleveh To Submergence - - - -

Flood Level
Elevation N/A
Above riood Level:

Yes: No-

DOCUMENTATION REFERENCES NOTES

1. The Effects of Nuclear Radiation on Elastomeric and 1. Not required to operate for HELB outside p

Plastic Components and Materials,R W King, et al, containment. $
REIC Report No 21.
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EQUIPMENT GUALIFICATION REPORT Component Sheet No:

Facety: BIG EOCK POINT Revision:

Docket: 50-155 Date:

' ENVIRONMENT DOCUMENTATION REFEREtX:ES
EQUIPMENT DESCTUPTION METHOD liEMS

Parameter Accident Oumancenon Accident Quel

syst m W 30 Days Section
Radw ate h

(Note 1) 30 Days II.D Sheet 2 Evaluation

Plant I D. Nurnber Temperature Section
SV-h922 (*F)

50-90 50-90 II.E Sheet 2 Evaluation
Componant

Solenoid Valve Pressure Section
""""'*C'"'" '

14.7 14.7 II.E Sheet 2 Evaluation
ASCO

'

Modnt Numbw Peleuve Section
830060R W t%)

80 80 II.E Sheet 2 Evaluation
Purchese Order Numbw

H t Subjectsprw
- - - -To Spray

, unctioniservice:

Fuel Pit and Reactor Roses " Section
Drain Containment (Ha4 7.6 x 10 7 0 x 10 II.E 1 Evaluation
Isolation Valve

Accurney: Spec- % Section Sheet 2 &
Demo

40 Years + LOCA 40 Years + LOCA II.E Section I\' Evaluation
toe,, ion.

Turbine Bldg Pipe
NFTunrg,1,,,on; Not Subject

To Submergence - - -

Flood Level g
Elavation
Above Flood Level:

Yes: No:

[ DOCUMENTATION REFERENCES NOTES

,

1. The Effects of Nuclear Radiation on Elastomeric and 1. Not required to operate for HELB outside g

Plastic Components and Materials,R W King, et al, containment. y
REIC Report No 21.

.
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Component ASCO Solenoid Valves SV-4895, 4896, 4922

These solenoid valves are automatically de-energized by the safety system on
an isolation trip-from either the containment high-pressure or low reactor
water level signals. The valves are supplied with redundant valves inside
containment (SV-4869,'4891 and 4876 with their respective control valves).
Following de-energization, the valves will remain in the same state throughout
the post-incident period. Failure of the elastomers in the solenoid valve
will result in the control valve remaining in its fail-safe position; ie,
closed. Automatic de-energization of the valve on an isolation signal will
occur well within one hour (see SV-4876, 4869, 4891) after a break; and,
because the valve is located outside containment, it will experience no harsh
environmental changes in this time. Temperature, pressure and relative
humidity will remain at ambient conditions outside of containment. The total
integrated 30-day radiation exposure at the containment surface is-

7.6 x 10' rads which is less than the threshold limit of greater than
1 x 10' rads for the valve elastomers.

The aging of the elastomers is not significantly accelerated during the
post-LOCA period except, due to the higher than normal radiation which is
shown above, the 30-day exposure is less than the threshold limit. The valves
are not currently on a preventative maintenance program to replace the aged

j ') and worn components. In order to provide aging qualification, the valves will
'

m,/ have the age susceptible components replaced by June 30, 1982.s

In summary, the valves are not required for HELB outside containment. Their
environment, except for radiation, is not harsh and the materials are
resistant to the accident dose received. To provide qualification for aging,
a preventative maintenance replacement program will be initiated and
maintained on a 5-year cycle.

I
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i EQUIPMENT OUALIFICATION REPORT
Owner: Consumers Power Company Component Sheet No:!

I Revision:Facety: BIG ROCK POINT

| Docket: 50-155 Date:

ENVIRONMENT DOCUMENTATION REFERENCES
OUAUFICATION OUTSTANDINO

EQUIPMENT DESCfWTION METHoO nEMS
Parameter Accident QueenceNon Accident Ouel

System: Opersune 30 Days Section
Demin Water Time

Note 1 30 Days II.D Sheet 2 Evaluation

Plant I D. Number: Tempwelure Section
SV-h897 (*FI 50-90 50-90 II.E Sheet 2 Evaluation

Component:

Solenoid Valve Pressu'* Section
Mam>tecturw: W^l 14.7 lb.7 II.E Sheet 2 Evaluation

ASCO

Model Number Rotm#ve Section
830060R Hun * sty (%I

80 80 II.E Sheet 2 Evaluation

Purchase Order Number-
Not Subject
To Spray - - - -

Function / Service.
Demin Water nodisson Section
to Containment IR*di 7.6 x 10 1.0 x 10 II.E Sheet 2 Evaluation

Accurecy: W Ao'no Section Sheet 2 &

40 Years + LOCA 40 Years + LOCA II.E Section IT Evaluation
Locet6on:

Turbine Building
Submweance Not SubjectPip p gnel ,

' To Submergence - - - -

Flood Level
Einvetion N/A
Above Flood Level.

Yes- No:

DOCUMENTATION REFERENCES NOTES

1. Not required to operate for HELB outside e
containment. $
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Component ASCO Solenoid Valve SV-4897

This solenoid valve isolates demineralizer water to the containment building
via manual operation from the control room. It is backed up by an isolation
check valve which is located inside containment. The control valve closes
when the solenoid valve is de-energized. Based on discussions with ASCO, in
all probability when in the de-energized position, failure of the solenoid
valve elastomers will result in the valve remaining in the fail-safe mode.
Since the valve must be manually operated to close following a LOCA, the
emergency procedure will have to be modified to identify this action to the
operator. This manual operation will be accomplished within one hour after
the event. After closure the valve will remain in its de-energized position
for 30 days.

Temperature, pressure, and relative humidity all rer.ain at ambient conditions
outside containment. The total integrated 30-day radiation exposure at the
containment surface is 7.6 x 10' rads which is less than the threshold
limit of greater than 1 x 10' rads for the valve elastomer BUNA N.

,

! The aging of the elastomers is not significantly accele.ated during the post-
! LOCA period. Replacement of aged and/or worn components on a periodic basis

7- g will be done to maintain a qualified life for the valve. The program will

( ) begin by June 30, 1982.

Based on the normal environment it encounters with respect to temperature,
pressure and humidity, the ability to withstand accident radiation, and
because it is only necessary to de-energize the valve following a LOCA, the
solenoid can be assumed qualified. Aging affects the nonmetallic components
but they will be replaced. The backup check valve is leak tested each
refueling outage and will maintain the containment boundary, and it also
provides an acceptable reason to maintain operation. With the preventative

.
maintenance replacement program the valve will be qualified.

|
|

V
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Owner: Consumers Power Company Component Sheet No:

Faciltty: 111G 40CK POIffr Flevision:

Docket: 50155 Date:

ENVinONMENT DOCUMENTATION DEFEDENCES

METHOD ITEMS
Parameter l Accident Ounnreceton Accident Oung

System: Operating 30 Days Section
14ain Steam N

(flote 1) Sheet 2 II.D .iee Sheet i Evaluation

Plant i D. Number: Temperature Cection
SV-h899 (*r

50-100 50-100 II.E Me Sheet i Evaluation
component

Solenoid Valv
-

P'* * * Section
Manutneturer: IPS'Al lb.7 lb.7 II.E iee Sheet i Evaluation

ASCO

Model Number Reintive Section
830060R Hurnidny N

80 80 II.E ice Sheet 0 Evaluation
Purchew Order Number:

Not Subjectg ,,
- - -To Spray -

FunctioniService.
Steam-to-Steam Jet Resetion Section
Air Ejectors Inad 51.6 x 10 7 0 x 10 II.E L Evaluation

Accuracy: W A 'no Section lection IVO
Demo'

h0 Yearn + LOCA Sheet 2 II.E i Sheet 2 Evaluation
Locaton:

Turbine Pipe
Subrnergence Not SubjectTurg,(

To Submergence - - - -

f lood ievel
Elevation
Above flood Levet:

Ver No-

DOCUMENT ATION REFERENCES NOTES

l8

1. The Effect of fluelear Radiation on Elactomeric and 1. Not required to operate for IIELB outside g
plastic Components and !4aterials, R W King, et al, containment.

REIC Report No 21.

G 085A OI A
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Owner: Consumers Power Company Component Sheet No:

Facility: HIG ROCK FOlttr Re*3%:
Docket: 50155 Dato:

ENVIRONMENT DOCUMENTAllON DEFERENCES
EQUIPMENT DESCRIPilON MEntoD HEMS

Parameiw Accident Ounknennon Accident Oual

System: Oparstm 30 Days Section
Main Steam **

(Note 1) See Sheet 2 II.D . lee Sheet : Evaluation

t,7'u'' SectionSV
50-100 50-100 II.E : Ice Sheet i Evaluation

Component: -

Solenoid Valve presgure Section
* * * * ' 14.7 1h.7 II.E ;;ee Sheet Evaluationg

Model Number Reinnve Section
830060R Hurr* sty (%

80 80 TI.E : lee Sheet 1 Evaluation
Purchase Order Numt>er:

not Sub, Jectg ,,
- - -To Spray -

Function 1Sarvice:

Turbine Bypass nadianon Sections

Warm-Up Line Valve (Red) 5 6 II.C and1.6 x 10 7.0 x 10
II.E

Accuracy: Spac g ingg
o mo Section lection IV

h0 Years + IDCA Sheet 2 II.E 'e Sheet 2 thraluationtoc,,%.
Turbine Building

Subn=rgencePirg,Tgnel Hot Sub,]oct

To Submergence - - - -

Hood Levet
flavation
Above Flood Leval:

Yes: Ho-

DOCUMENTAllON REFERENCES NOTES

P

1. The Effect. of Nuclear Radiation on Elastomeric and 3. Hot required to operate for llELB outside $
P'lastic Components and !!aterials, R W King, et al, containment.
REIC Report No 21.

G 08'28 01 A
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Component ASCO Solenoid Valves SV-4899-4916

Both of these solenoids pilot control valves which are backup valves to the
main steam isolation valve. They are not required to operate in an HELB
outside containment. The valves will be required to be manually operated as
they do not receive a safety system initiation. There also has never been any
credit taken for the operation of these valves in any safety analysis.
Reliance has been placed solely on the MSIV. Immediate operator action after
he has determined the symptoms'of a break are to close the automatic isolation
valves via a hand switch. This will either back up or initiate their closure.
Since these valves are not automatically actuated, the procedure will have to
be modified such that their common hand switch is also actuated by the
operator. Operator action is assumed as 10 minutes. The valves must,
therefore, remain operable for this period of time. For the 30-day period,
the. valves will remain de-energized with the control valves shut.

The normal and post-LOCA environments with respect to pressure and humidity
are at normal nonharsh conditions. Higher than normal temperatures in the
area near the solenoids are, when the Plant is at power, the result of the
nearby main steam line. These temperatures will remain high through the time
the valves are required to close but will decay to ambient shortly thereafter.

( ) Both valves are normally energized when the Plant is at power. k' hen de-
A- energized, the solenoid vents the air from the control valve, closing it. In

; its de-energized position with the exhaust port open, the solenoid is in the
fail-safe mode, according to ASCO. A failure of the BUNA N seats will not
result in actuation of the control valve.

The radiation dose accumalated for a 40-year life is approximately
1.4 x 10' rads. In the 30 minutes until the time to operate th; ssive,
there will be no significant additional exposure. The 30-day, post -LOCA
integrated dose is 2.0 x 10' rads which resultt in a total lifetime
exposure of 1.6 x 10' rads. This falls within the radiation 25% damage
limit of 7.6 x 10' rads, based on compression set, for the BUNA N
elastomers used in the valve.

BUNA N is known to be susceptible to the effects of the.rmal aging; it shows a
good resistance to radiation. As discussed earlier, the temperatures that the
valves are exposed to during power operation are above normal. Presently, the
valves are not on a preventative maintenance part replacement program to
replace the age susceptible parts. This will be done, however, by June 30,
1982, and be continued on a five-year program. The failure mode of the valves
due to deterioration of the BUNA N seats would be leakage through the seats,

resulting again in a fail-safe operation of the control valve.

Based on the fail-safe failure mode of the valve and because no credit in the

|,
safety analysis has been taken for these valves, they remain acceptable as is.
However, to maintain correct operability of the valve, it will be maintained

; .[~'} on a preventative maintenance schedule initiated by June 30, 1982.
I' V

| rp1080-0555a-63
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Owner: Consumers Power Company Component Sleet No:
flevision:Facety: BIG HOCK POINT

Docket: 50-155 Date:
|

ENVN10NMENT
'

DOCUMENTATION REFERENCFS
OUALXICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS
P=ameter Accident ounna ation Accident Ounic

system: Otrwating
Section

30 Days Sheet 2 II.D Sheet 2 Evaluation
D pre urization

Plant i D. Numt* Temperature
SectionSV-h 2, SV-h0 1 t r)SV-h 3 235 Sheet 2 II.E Sheet 2 Evaluation'SV-h ,

Commt:
Solenoid Valve Pressure S W on""""' '

41.7 Sheet 2 II.E Sheet 2 Evaluation
ASC0

ModeI Numtwr; RetnHve Section
IITX831677 numksey (%)

100 Sheet 2 II.E Sheet 2 ENaluation
Purches. Order Humber:

Section3p,,,

Lake Water Sheet 2 II.E Sheet 2 Evaluation
Function /Sarvice:

Reactor Depress Ra<satum Section
Icolation Valve (Ref) 5

. 3 x 10 Sheet 2 II.E Sheet 2 Evaluation

# **" # ** Section Section I'-
h0 Years + LOCA Sheet 2 II.E & Sheet 2 Fvaluationtoc,i%.

Containment
Not Sub. jectEkvation.

667 To Submergence - - - -

tiood Level 590
Elevntion
Above Flood Level:

Yes' X No:

DOCUMENTATION REFERENCES NOTES

[-
-
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Sheet 2

Component ASCO Solenoid Valves SV-4980 Through 4983

These solenoid valves are pilot valves for the reactor depressurization system
(RDS) isolation valves. The valves are actuated on RDS initiation signals
from low steam drum level, fire pump start (core spray water), low reactor
water level and a two-minute time delay. The solenoids are normally de-
energized and are energized on RDS initiation. The RDS function is for small
to intermediate size breaks to relieve reactor pressure so that the low-
pressure core spray system can provide core cooling. Once open, the isolation
valves shall remain open; however, for most all breaks requiring RDS, the
reactor becomes depressurized and there will be no increase of pressure in the
primary system above the core spray injection pressure; le, pressure will be
relieved out the break and, therefore, the RDS would not be required except
for the initial depressurization. Only for a very small break would it be
necessary for the valves to remain operable and only one of the four valve
trains would then be required.

The valves have been recently modified to replace the Celcon plastic disc
holder with a metal disc holder. The solenoid is equipped with a Class H
high-temperature coil. Class H coils are also used in ASCO's NP series

c solenoids that have passed type testing to meet the IEEE-323 (1974) require-
ments. ASCO Test Report AQS21678/TR, Rev A. The coils are suitable for

(\' ') ambient temperatures up to 212 F for continuous operation. Temperature is
8above 212*F'for only about 10 seconds for the spectrum of breaks shown in

figure 1 of Section II. The coil is also radiation resistant (the ASCO test
irradiated the coils to 2 x 10' rads). The coil is also suitable in high
humidity conditions. The containment sprays are nct likely to impinge on the
valves as they are located above and behind the nozzles. The watertight
enclosures are suitable to keep both humidity and water spray, which is not
caustic, out of the cell area. The explosionproof enclosure will also
withstand the LOCA pressure of 41.7 psia.

The BUNA N valve elastomers have a radiation resistance of 7.0 x 10' based
on 25% degradation due to compression set. This is a factor of 10 larger than
its lifetime plus LOCA dose. The coils, as stated above, have been tested to
2 x 10' rads.

|
The valves were installed in the Plant in 1976 and by June 30, 1982 will have

j not aged significantly as they are normally de-energized except for testing
and are in a nonharsh, normal environment. Due to lack of qualification type

,

testing, they will be replaced by the June 30, 1982 date. Presently, they are
acceptable because of their materials construction to withstand the six-year
life plus a 30-day post-LOCA period.

!

|

(/)
|

s--
,
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Owner: Consumers Power Company Component Sheet No:
! Fac4ty: BIG Hock P01Nr Revision:

Docket: 50.] 55 Data:

" "^ " "
EOutPMENT DESCRIPTION OUAtJICATION OUTSTANDING

Pernmetw Accident Ouencanon Accident Oung MEMOD liEMS

cy,,em: Opwenna Section Test and
Reactor T*

30 Days Sheet 2 II.D Sheet 2 Evaluation
Depressurization

Plant i D. Number: Twnpwelure Se. tiongI,-SV- , (* Fl
~ 235 300 II.E 1 Test~componkt

Pr a*= Section
Manutecturer; @^l bl.7 85 II.E 1 Test

Target Rock

Modal Number Renve Seetion

73V001 ( 6"x10") 100 100 II.E 1 Test
Purchew Order Number

Not Subject
To Spray - - -

FuncDon/ Service:
-

Reactor Aneno"
Section

Depressurization (Red) 5 I
7.3 x 10 3. 3 x 10 II.E 1 TestValve

#*" " W Sec tion Section IV Test and
1:0 Years + LOCA Sheet 2 II.E & Sheet 2 Evaluationg,,,

Containment Subrnergence Not Subject
to Submergence - - - -gg

flood Level
Fenwntion 590

g Above riood Levet
, Yes. X No:

DOCUMENT AtlON REFEnENCES NOTES

1. Environmental Test Report on TRC Model 72V, h
'lype 1" "Y" Pattern Solenoid Motor Valve
Report No 1500, and EAST-WEST Technology Corp
Heport No 798-4 of TRC Model 73E-001

G 0058 01 A
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Component Target Rock Solenoid Operated Valve SV-4984 Through SV-4987

! These solenoids pilot the reactor depressurization system (RDS) depressurizing
valves. .The valves were installed in 1976. The valves are actuated by RDS
initiation signals from low steam drum level, fire pump start (core spray
water), low reactor water level and a two-minute' time delay. On RDS initi-
ation, the valves are energized. The function of RDS is to depressurize the
primary system so that the low pressure core spray system can provide core
cooling. Once energized, the valves will remain energized throughout the
post-LOCA period; however, for most all breaks requiring RDS, the reactor
becomes depressurized and there will be no increase of pressure in the primary
system above the core-spray injection pressure; ie, pressure will be relieved
out of the break and, therefore, the RDS would not be required except for the
initial depressurization. Only for a very small break would it be necessary
for the valves to remain operable and only one of the four valve trains would
then be required.

! The valves are mounted above and behind the containment spray nozzle dis-
tribution pattern and are,-therefore, not subject to spray. Big Rock Point's
containment sprays are, at any rate, water from Lake Michigan and are not
corrosive and would not be expected to be detrimental to the valve operation.

''s Furthermore, the solenoids have NEMA Type 4 waterproof enclosures.

Reference 1 describes testing of target rock. solenoid operated valves. The
test specimens were production model valves of the similar design using the
same materials and solenoid coil type as was used in the Big Rock Point model
valves. The testing also included the NEMA Type 4 junction box with Kulka
terminal board which is the same as on the installed valves. The unit was
preirradiated to 33 megarads, aging was conducted as a temperature-humidity
wear-cut test-and the valve was heated by passing fluid through it to 200
10 F with the test chamber air temperature at 150 10 F and relative humidity
of 55 1 5%. The valve was then cycled 1000 times. The chamber conditions
were maintained-for 240 hours. The accident simulation test temperature and
pressure increased to 300*F and 70 psig in 10 seconds then to 340*F within 5;

* minutes where it was held for 3' hours and then reduced to ambient in 2 hours.
This was then repeateds Relative humidity was maintained at 100% and
demineralized water spray was used. After the repeat, the test chamber was
mainta!,ad at 250 F/25 psig for 4 hours. The pressure was then reduced to
ambient and temperature maintained at 200*F for 30 days.

I Although the preaging did not simulate a 40-year life, the LOCA simulation
temperatures being significantly above the Big Rock Point break envelope have

( enough margin to provide additional aging data of the test assembly. Big Rock
i Point's maximum temperature of 235*F lasts for only a few seconds, tem-

peratures above.200*F for the large break (Figure 1) are only for a 1000
,

_

( second period and, lastly, atmospheric temperatures are reached within one
| day. 200*F for 30 days by the 10*C rule provides about 3-years' simulated
| f- s _ life at 104*F.

(v)
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Sheet 2 (Contd)
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The valve elastomers are ethylene propylene ' rubber, silicone rubber and an
. asbestos and rubber insulator washer. The asbestos and rubber washer is
captured above and below the solenoid coil. Although it may deteriorate in
its life, it will remain intact due to its position The EPR and silicone

.

.

rubber 0-rings are also captured and their failure will not affect the'

operation of the valve.
i

Based on the testing of the target rock solenoid valve with the same NEMA '
Type 4 enclosure, Class H coil and nonmetallic materials, the valves are4

considered acceptabic for their remaining lifetime. Three of the four pilot4

solenoids are scheduled for replacement in the upcoming refueling outage. ,

!

The aging of the materials will not be detrimental to the operation of the
,

solenoid and, at normal ambient temperatures with the solenoid normally de-<

j . energized, the materials.are not subjected to an accelerated aging process.

:

i
I
4

1

4

,

i.
!

!

!

,

i

:
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Owner: Consumers Power Company Component Sheet No:
Flevision:Facility: BIG ROCK l'0 INT

Docket: 50-155 Dato:

ENVinONMENT DOCUMENT ATION DEFERFNCFS

METHOD liFMS
Peremeter Accident Ounimcation Accident Oung

System: Operanno
SectionContainment Time

Ventilation 30 Days 30 Days II.D Sheet 2 Evaluation

5%nt i D. Number: Temperature
SectionSV-9151, 9152 t ri

40-90 40-90 II.E Sheet 2 Evaluation
component:

Sc.lenoid Valve Pressure
Section

Manufacturer: (PSIA)
14.7 lk.7 II.E Sheet 2 EvaluationASCO

Model Numter: Reintive Section
8316Chh Hun *Stv(%)

20-100 20-100 II.E Sheet 2 Evaluation
Purchase Order Numt>nr:

sprey Not Subject
To Spray - - _

7 % ,,

Containment Supply nadiation
* I"

Ventilation Icolatic iined 5 6
1 9 x 10 7 0 x 10 II.E 1 Evaluation

Valves
Accuracy: spac: gg

Section Sheet 2 &Damo'

40 Yearc + LOCA h0 Years + LOCA II.E Section It Evaluationtocat on:
Sphere Ventilation

'" *
Roorbavanon: Not Subject

To Submergence - - - -

1

Ilood Level
N/AEevation

Above Flood Level:
Yes: No:

4

DOCUMENTATION REFFRENCES NOTES

j 1. The Effects of Nt: clear Radiation on Elastomerie and g

Plastic Components and 11aterials, R W King, et al, g
REIC Report No 21.
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Owner: Consumers Power Company Component Sheet No:

Facety: RIG Rock POINT N'VISM:
Docket: 50-155 Date:

ENVinONMENT DOCUMENTATION HErERENCFS
OUAUrlCATION OUTSTANDINGEQUIPMENT DESCRIPTION

METHOD HEMS
Parameter Accident Ousencanon Accident Oug

System: Operating
SectionhC men 30 Days 30 Days II.D Sheet 2 Evaluationy ,g

Plant I.D. Number. Temperature
SectionSV-9153, 9154 t ri

40-90 140-90 II.E Sheet 2 Evaluation

Solenoid Valve p,,,,o,,
e tion

Manutacturer: IPS'Al
ASCO 14.7 14.7 II.E Sheet 2 Evaluation

Mode' Number Reinttve
Section

FT-8316Dh4 W 'yt%)
20-100 20-100 II.E Sheet 2 Evaluation

Purchese Order Number

Spray Not Subject
To Spray - - - -

Containment Exhaust nasanon .

Section
Ventilation Isolati< t (f% 5 6

1 9 x 10 7.0 x 10 II.E 1 EvaluationVmes
Accuracy: Spec: Aging

Section Sheet 2 feo,,mo:

h0 Years + LOCA h0 Years + LOCA II.E Section I\ Evaluationg,,%.

Sphere Ventilation
* * 0'"C'Roog,,,,on; Hot Gubject

To Submergence - - - -

;

f tood Level
Elevation N/A
Above riood Level:

Yes: No:

DOCUMENTATION nFFEnENCES NOTES

1. The Effects of Huclear Radiation on Flactomeric and g

Plastic Components and Materials, R W King, et al, 5
REIC Report No 21.

G 0858 01 A

--____--



. . ,, .. _. - . ., . .. .- -.

Ih8.
,

Sheet 2

Component ASCO Solenoid Valves SV-9151 Thru 9154

These valves are the pilot valves for the containment ventilation supply and
exhaust valves. They close on all' scrams and containment high radiation.4

They may be required to reopen in the event of a containment vacuum condition.
The valves are located oltside containment and are subjected to normal ambient,

temperature, pressure ani relative humidity following a LOCA. Radiation-
during a 30-day exposure will be 1.9 x 10' rads which is less than the
7.0 x 10' rads-for a 25% damage valve of the BUNA N elastomers. The

i valves presently undergo a preventative maintenance program to replace the
i valve elastomers. A change out is scheduled for-the upcoming'1980 refueling

outage. Based on the valves being located in a normal environment, boti'

| before and after a LOCA, and the present PM schedule, the valves are
; considered qualified for a 40-year plus LOCA lifetime.
!

I
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Owner: Consumers Power Company Component Sheet No:

Revision:Facility: BIG ROCK rolftr
Docket: 50-155 Date:

ENVinONMENT DOCUMENTATION MErFRENCES
OUAttr1 CATION OUTSTANDeeG

EQUIPMENT DESCHtPTON MEnoD nrm 3
Parametar Accident Ounktication Accident ount

System: Op=nting
SectionContainment Tkn

30 Days 30 Days II.D Sheet 2 Evaluation
Ventilation

P' ant I D Numbar: Temperature
SectionSV-9155, 9156 (*r3

90 90 II.E Sheet 2 Evaluation
Component.

Solenoid Valve Pressure
Section

Manufacturer: N 1h,7 lb.T II.E Sheet 2 Evaluation
ASCO

Modal Number Rata #ve geetion
WP-80306 Nurnidity t%)

100 100 II.E Sheet 2 Evaluation
Purchnw order Number:

flot Subject
3p,,,

To Spray - - - -

runctioniservice:
Ventilation Probe nn< set' " Section

5 6
1 9 x 10 T.0 x 10 II.E 1 Evaluation

^*****Y ^#'O Section Sheet 2 &Damo:
h0 Years + 1/X'A h0 Years + LOCA II.E Section 1\' Evaluation

Location:
Sphere Ventilation

SubrneroenceRoorg,,%. flot Subject

To Submergence - - - -

flood Levet g
Elevation
Above Flood Levd:

Yes: No.

DOCUMENT ATON REFEnENCES NOTES

1. The Effects of riuclear Radiatiet on Elastomeric and g
Plastic Components and Materials, R W Kin 6, et al, 'o,

REIC Report flo 21.
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Component ASCO Solenoid Valves'SV-9155, 9156

These solenoid valves are the ventilation probe valves. They close on all
scrams. The valves are in series and are located outside containment. They
will de-energize and:close, in their fail-safe position, on a scram signal
well within one hour from a break and remain closed throughout the post-LOCA
period. The valves are direct acting solenoid-operated valves which previde
containment boundary when closed. Containment pressure aids the seating of
the valves. Following a break the valves will remain in normal atmosphere
with respect to temperature pressure and relative humidity. Radiation during
the 30-day post-LOCA period will be 1.9 x 10' rads which is less than the
7.0 x 10' rads determined to be the 25% damage valve for the BUNA N
seating material. These valves will be put into the preventative maintenance
program to change out the valve elastomers. Local leak rate testing of these
valves has shown no apparent deterioration of the valve seats. Because the
valves operate in a normal environment, will not be subject to damaging
radiation and presently provide an adequate containment boundary, the valves
are acceptable as is. The preventative maintenance program will be initiated
by June 30, 1982 to replace the age susceptible materials.
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Owner: Consumers Power Company Component Sheet No:

Facety: BIG 1:0CK IVINT II8VISIO"

Docket: 50-155 Date:

ENVNIONMENT DOCUMENTAitON REFERENCES

METN D MEMSP=wneter Accident Ouarmennon Accident Oual

System: Oparating

Reactor Protection Time 30 Days 30 Days Section Sheet 2 Evaluation
II.D

Flent I D. Number Twnperature

SVIIC-22P, G ,11, J (*F) 235 235 Jection Sheet 2 Evaluation
II.Ecomponent:

Solenoid Valve Pressure

Manufacturer: IPS8A) hl.7 hl.T Jection Sheet 2 Evaluation
ASCO II.E

Model Nurnbar: neletive

831622 (Note 1) Nun * sty is 100 100 3cetion Sheet 2 Evaluation

Purchase Order Number:

Spray Not Subject to - - |- -

Function /Sen4ce: O2I37
Dump Tank Vent RadieHon 6 6
Valves (ned) 4.2 x 10 h . 2 x 10 lection Sheet 2 Evaluation

[I . E
Accuracy: Spec: Aging

Demo: 40 Yeara + LOCA 5 Years + IDCA 3ection Sheet 2 & Evaluation
tocation: II.E Section IV

Containment
Submergence

Elev . Yes Sheet 2 3ection Sheet 2 Evaluation
580 '-O'; ion: 11,g

i tood Level
Eravstrm 590'-0"
Above Flood Leval:

Yes: No: X

DOCUMENTATION REFERENCES NOTES

1. Valve contains liVA-90-hkl-1A pilot head assembly and
IIVA-90-h05-2A spare parta kit . p

U
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Component ASCO Solenoid Valves SVNC-22F, G, H J

The scram dump tank vent valves prevent pressure buildup in the scram dump
tank which may, if the control rod drive is isolated, cause withdrawal of a
control rod when the dump tank pressure would exceed reactor pressure. The
valves are normally energized and, on a scram signal, they de-energize after a
one-minute time delay. Once de-energized, the valves remain in this position.
A scram following a break would be initialed either automatically on low drum
level or high containment pressure or, in the event of a small break, operator
action would initiate a scram. Time for operator action is 10 minutes. The
solenoids would have to, because of the time delay, operate in the 235*F
temperature, 41.7 psia pressure and 100% relative humidity.

The valve being normally energized has internal core temperatures in excess of
200*F. The BUNA N and Zytel materials are subjected to these internal
temperatures. The LOCA environment will not subject the valve materials to
higher than normal temperatures during the minute it must remain energized.
The LOCA pressure should also not affect the operation of the valve. ASCO
solenoids are routinely pressurized in containment leak rate testing without
affecting the operation of the valves. Relative humidity of 100% will also
not affect tha watertight NEMA type of enclosure.,_s

( ) The valve, once de-energized, must remain in this state to maintain the dumps-

tank vent path. The valves must then fail-safe and the effects of radiation'

aging and submergence should not affect them. An integrated gamma dose for
two hours in air of 2.0 x 10' rads plus the beta gamma dose in water for
30 days of 4.0 x 10' rads yields 4.2 x 10' rads which is within the,

damage limit of * ceptible materials. ASCO states P' N is acceptable
to 7.0 x 10' ra .ytel 103 to 5.0 x 10' rads. NRC b. 11nes,;

7Table C-1, state ..coprene acceptable to 10 rads. The most .gnificant
i aging of the valves is not in the post-LOCA atmosphere, but rather during the

normal energization of the valve. This, in fact, led to'a preventative'

maintenance replacement program to replace the materials on a five-year
schedule. The high post-LOCA temperatures, as stated above, will not subject ~
the materials to additional stress during the time it takes for them to
operate. ASCO has also stated BUNA N is acceptable in continuous temperatures
up to 180*F and 240*F for short periods. The materials in the post-LOCA
atmosphere will not be exposed to temperatures in excess of these.
Submergence also should not cause a failure mode which will cause opening of
the control valve. With the solenoid de-energized, failure of the diaphrages
and seals will only result in fail-safe operation according to ASCO.

.

In summary, the valves have been evaluated to be acceptable for post-LOCA
operation. They, however, do not meet the guideline requirements and, because

| of this and the need to maintain the venting of the dump tank, they will be

| replaced by June 30, 1982.

O
d
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EQUIPMENT OUALIFICATION REPORT ,

FacMity: BIG EOCK TOINT Reh

Docket: 50-155 Date:

ENVfRONMENT DOCUMENTATION 0EFERENCES ,,
EQUIPMENT DESCfwilON METHOD HEMS

Parameter Accident Ouidacenon Accident Oune

'system opwouno

Reactor Protection 10 Minutes 10 Minutes Section Sheet 2 Evaluation
_

T T _ T)

Nont i D. Number Temperature

SVNC-27 (Note 1) ('F) 235 235 Section Sheet 2 Evaluation

.

II.E

Solenoid Valve p,m,

! Manufacturw: (PSIAI kl.7 h1.7 Section Sheet 2 Evaluation
ASCO II.E

831D 'e 2) (%) 100 100 Seation Sheet 2 Evaluation
II.E

Purchme order Number

Spray Not Subject to - - - -

S rayPFunctiontSerece.

Scr ala Pilot Valves Radionon 5 $
ined) 2.0 x 10 2.0 x 10 >ection Sheet 2 Evaluation t

, ,

II.8

Accuracy: Sm: w '
Demo: h0 Years + LOCA 40 Years + LOCA 3ection Sheet 2 & Evaluation

tocenon: [I.E Section IV
Containment %g,

Eisr.enon Yes Sheet 2 3ection Sheet 2 Evaluation

586'-0" [I.E |

Flood tevel
Fleeve % 590'-0"
Above Flood Levail:

Yes: No: X |

DOCUMENTAllON REFERENCES NOTES

1. CP Co response to IE Bulletin 78-14, " Deterioration 1. SVNC-27A2A thru SNVC-27FSB; 6h total.
of BUNA N Components in ASCO Solenoids," g
February 2,1979 2. Valve contains llVA-90-hkl-1A pilot head assembly and $

llVA-90-h05-2A spare parts kit.

G O658 0t A
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EQUIPMENT QUALIFICATION REPORTp Cet h k

Facetyi BIG ROCK IUlitT h

Docket: 50-155 Date:

ENVinONMENT DOCUMENTATION HErEnENCES
,

EOUIPMENT DESCRIPTION MEMOD ITEMS
Parameew Accident Ouelecation Accident om,

Systers: Op=sene
Tw 10 Minutes 10 Minutes 3ection Sheet 2 Evaluation

Reactor Protection
II.D

Plant I D. Number 1mnperature
SVliC-22A, B (*r 235 235 3ection Sheet 2 Evaluation

II.Ew,
Solenoid Valve Pressure

Mnnutecturw: (PSIA 41 7 41.7 3ection Sheet 2 Evaluation
ASCO II.E

! Model Number Reis#ve

831622 (flote 1) Nunesieraw 100 100 Section sheet 2 Evaluation
II.E

Purchase Oder Number

Spray Ilot Sub,]ect to - - - -

I
runcnoniSwvice Spray

Master Scram Valves nadisson 5 5
ined) 2.0 x 10 2.0 x 10 3ection Sheet 2 Evaluation

II.E

Accuracy: S.,ac: w
Dwao: h0 Years + IDCA 40 Years + IDCA 3ection Sheet 2 & Evalustion

Location: II.E Section IV
Containment

riavennn: Yes Sheet 2 3ection Sheet 2 Evaluation
578'-0" II.E

Flood Level
Elevahon 590'-0"
Above Flood Levd

Yes- No: X

DOCUMENTATION HErERENCES POTES

1. CP Co response to IE Bulletin 78-14, " Deterioration 1. Valve contains llVA-90-khl-1A pilot head assembly and
of BIIIIA 11 Components in ASCO Solenoids," 11VA-90-h05-2A spare parts Alt. g

February 2,1979 p

I,

G OMMOIA
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Owner: Consumers Power Company Component Sheet No:

FacSty: BIG ROCK FOINT NN:

Docket: 50 155 Date:

ENVIRONMENT DOCUMENTATX)N RErEnENCFS
EQUIPMENT DESCfDPTION METHoo TEMS

Parameter Accident Ouarencation Accident Ount

System: Opera''no
Ti"* 10 Minutes 10 Minutes 3ection Sheet 2 EvaluationReactor Protection

II.D
Plant I D. Number

T.emperature
SVHC-22C, D gn 235 235 Jection Sheet. 2 Evaluation

II.Ewi;

Solenoid Valve Pressure

Manurinclurm (PS'Al kl.7 hl.7 3ection Sheet 2 Evaluation
II.E

ASCO
Model Number Re4Wwe

831622 (Note 1) Hu"'asty N 100 100 3ecti n Sheet 2 Evaluation
II.E

Purchest Order thsmbar:

sp,ey Not Subject to - - - -

EFunction /Sarvice:

Dump Tank Isolation Redonon 5 5

Vdvc gR g 2.0 x 10 2.0 x 10 aection Sheet 2 Evaluation
,

II.E

Accuracy: Spac: Aging
Demo h0 Years + LDCA 40 Years + IDCA iection Sheet 2 fr Evaluation

II.E Section IVtoc.i.on:
Containment

"" Yes Sheet 2 .iection Sheet 2 Evaluationtw ,enon:

578'-0" II.E

Flood Level
ElavaHon 590'-0"
Above riood tevel:

Yes: No- y

DOCUMENTATION DEFERENCES NOTES

1. CP Co response to IE Bulletin 78-lh, " Deterioration 1. Valve contains HVA-90-hbl-1A pilot head assembly and
of BUHA N Components in ASCO Solenoids," HVA-90-h05-2A spare parts kit. p

February 2,1979 3

G ofl'8 0f A
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Component ASCO Solenoid Valves SVNC-22A, B, C, D and SVNC-27A2A Thru FSB

These solenoid valves, the master scram, the scram valve solenoids and scram
dump tank isolation valve solenoids operate automatically on a reactor
protection signal or by manual action. In the event of a small break LOCA
where the operator observes symptoms of a LOCA and takes manual action to
scram the reactor, the operation time is considered to be ten minutes. In the
event of a large break LOCA, the scram will be automatic and within seconds
after the break. Following the scram, it is inconsequential if the valves
fail in the LOCA environment.

These valves have had replacement spare parts kits installed in 1979. A
thermal aging problem has been determined to exist due to the solenoids being
constantly energized resulting in the components being subjected to a constant
heat source. The elastomers, BUNA N, neoprene and Zytel 103, are the mate-
rials replaced in the five-year preventative maintenance program. Being con-
stantly energized, the solenoid enclosure skin temperature has been measured
to be approximately 125'F. Internal temperatures within the cote range above
200'F.

Based on the data provided by General Electric in Reference 1, this model
[-,sT valve can operate in sustained periods of up to seven years without failure in
\s / the energized mode.

Fcr automatically initiated scrams, these solenoids will be actuated by the
safety system before the temperature or pressure has risen much above ambient;
eg, at three seconds (Figures 1 and 2) for the large break, the temperature is
150*F and the pressure is 21 psia. The internal valve materials will not be
affected by the LOCA temperature. If operator action is required to initiate
a scram in event of a LOCA, the break would be small and both temperature and
pressure would not have risen much above ambient. The result is that these
valves will be exposed to a less severe environment than noted on the qualifi-
cation sheet. Furthermore, ASCO has stated the valve materials can withstand
the peak LOCA cemperatures. These are not, of course, significantly larger
than the internal valve temperatures. ASCO has also stated the solenoid
enclosures are of sufficient strength to withstand the LOCA pressure of

| 41.7 psia without affecting the operation of the valve. The solenoid has a
NEMA 4 watertight enclosure and, therefore, 100*. relative humidity will also
not be a factor in the operation of the valve.

A two-hour gamma radiation dose of 2.0 x 10' rads in air is conservatively
used for the integrated 10-minute dose. The actual dose would, of course, be

i

| much less and, in fact, be negligible since, in any event, scram will occur
| long before the core is uncovered. The valve nonmetallic materials all have a
'

threshold damage limit greater than the two-hour integrated dose. Radiation
will, therefore, not affect the valve operation.

/''T Aging effects on the valve will not be significantly accelerated in the L6CA

(,_,/ '
solenoid. The valves have been placed on a five-year program to replace the
event, but do occur as stated above due to the continuous energization of the

rp1080-0515b-63
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Sheet 2 (Contd)

-nonmetallic ~ components._ The.five-year program was established in response to
IE Bulletin 78-14 Based on the replacement program, the valves are consid-
ered qualified _for a 40-year.plus LOCA lifetime.

The valves become-submerged at some time.after the accident. Submergence,
however, will not occur prior to a scram. After a LOCA and scram have

'

occurred, the position of the control valves becomes inconsequential; there-
fore, submergence also becomes unimportant.

In summary, the valves are considered qualifed based on their 10-minute
* operating time and component replacement program which will maintain the valve

_

qualification. Even though they do not meet guideline requirements for equip-
ment inside containment, they are acceptable as is.

i

|

!
!

!
!

|

!

!

!
l

!
1
J

|

I
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EOtMPMENT OUALIFICATION REPORTCem Pm Cmy Cet M k
FacNity: BIG ROCK IXJINT Revision:
Docket: 50-155 Date:,

ENvinONMENT DOCLEAENT ATK)N REFERENCES

Parametw Accident Ouelecanon Accident Oues 64ETHoD REnas

system: operenno

)l'ost-Inclue:/c Twie Section
1 Hour 30 Days II.D 3heet 2 Evaluation

Plant I D. Number. y%,

AsListedinEgup (*rp Section
Lis ion I . 235 235 II.E 3heet 2 Evaluation

Jun g Boxes ',y' Section
I II.E Sheet 2 Evaluation

*

M Number me SectionHumkMy(N
100 100 II.E 3heet 2 Evaluation|Purch Order Numt er:

Sectionsprey' Water Sheet 2 II.E Iheet 2 Evaluationp

"Wire Termination ,Ra78 5 5 Section
7.3 x 10 T.3 x 10

II.E 3heet 2 Evaluati on

Accuracy: spac: %
Demo: Section

h0 Years + LOCA h0 Years + LOCA II.E iheet 2 Evaluationtoc ,,,,,.

1

submwoeneeContgi,gnt
N"

>591
- - - -

F tood Level
-

Elevetton
Above Flood Level.

Yes: He'

DOCUMENTAilON REFEnENCES NOTES

Y
m

0 0858 OI A
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Component Junction Boxes !

In the LOCA environment, the junction boxes provide protection from con-
tainment water spray in addition to their normal function of keeping dirt and
dust out of the terminal connection. In 1975, Consumers Power conducted an
inspection of all junction boxes inside containment. At that time, it was
determined some may not withstand the pressure attained during a LOCA. To
, equalize the pressure differential, all boxes were provided with, or judged to

i have, an adequate vent to the containment atmosphere. Where boxes were
determined to have the possibility to fill with condensate, a drain hole was
provided in the bottom of the box. These noles may serve the dual purposes of.,

both providing a vent end/or. drain opening. The junction boxes may or may not
'

be equipped with watertight covers. However, it is not necessary to be
watertight because of the existence of the drain holes.

Terminal blocks, splice connections and other typcs of terminal connections
may be found in these junction boxes. These connections are discussed else-
where in this report.

With the existence of drain and/or vent holes, the junction boxes are ac-
ceptable.

-

t

i.

!
1

1

1

i

1
?

4
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EQUIPMENT OUALIFICATION REPORT
,p Cet M k

FacElty: BIG ROCK OIttr Revision:

Docket: 50-155 Date:

ENVIRONMENT DOCUMENTATION REFFRENCES
,

EQUIPMENT DESCRIPTION MEU M HEMS
Parame w Accident Ouarncanon Accident Oual

system: Oparating ,, .

oc tionTo Safety-Related Time
30 Days 30 Days II.D Sheet 2 EvaluationEquipment

T enne Section Test and
_ g,

235 235 II.E 1 Evaluation
Comsnnent:Splice Insulation /

Watgfging ,y' Section
' hl.T hl.T II.E 1 Test

3M

Model Nun *>ar Reineve SeetionMm*myt%)
100 100 II.E 1 Test

Purchew Order Numbw

Sectiong ,y
Water Water II.E 1 Test

Functlan/Sarvice:
Cable Splice Taping Radian " Sectioninon 5 5

T.3 x 10 >T.3 x 10 II.E 2, Sheet : Evaluation
-

#N Section Section Uo,

40 Years + LOCA Sheet 2 II.E & Sheet 2 Evaluation,,

Inside/Outside
subrner m eCon gi g nt

None - - - -

e iood tevea 590Elavation
Above flood Level:

Yes: v No:

DOCUMENTATION REFERENCES NOTES

1. Preliminary Test Report - Cable Splice Waterproof
Environmental Testing Huelear Services Corporation,
September 8, 1978. g

G o858 0 t A
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' ' ^
Owner: Consumers Power Company Component Sheet No.:
Facility: Eig Rock Point Fievision:;

Docket: 50-155 Date:

1

i DOCUMENTATION REFERENCES (cont) NOTES (cont)
i

; 2. Letter J R !iore, 3!! company, to u IIall consumers
Power Company, October 20, 1978, Radiation Test
Results.

|
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Component Splices
.

The splices connecting the penetration pigtails to the cables were covered'
with waterproofing tape as part of the fire protection modification performed
in 1978. The splice now only provides the machanical and electrical
connection between the two cables. The waterproofing tape provides the
qualification,

i The tape used in the test and in the plant was Scotch Brand 23-(ethylene-
propylene material) wrapped first with Scotch Brand 33+ (a vinyl material)
wrapped on top. |To assure proper adhesion,.the cables were first prepared
using the kit specified by 3M. The preparation and taping was done in
accordance with strict procedure.

.

The waterproofing tape was environmentally tested. The test specimens were
spliced conductors whose splices were covered with waterproof tape and were
placed in the test chamber. A dielectric test was performed on each spliced ,

cable and then the cable was loaded to 6 amps. Steam was introduced into the
,

test chamber and the conditions of 235*F and 41.7 psia were reached in 10
seconds. The temperature was held for 1 hour. The conditions were allowed to
decay (held to a linear decay) to 115'F-and 16.9 psia in a 24-hour period.

} These conditions were held for four days. While the chamber was sealed, a
sd dielectric test was repeated. The specimens were removed from the chamber and

sprayed for 20 minutes with water from a 1-1/2" fire hose with a head pressure -

of 80 psig. The dielectric tests were then repeated. The spliced cables
i passed all of the tests.

7The radiation resistance of the tape is as follows: at 5 x 10 R,
dielectric was essentially the same and elongation at break was approximately

,
'

1/2 of the values at zero radiation.

No age related data could be obtained. The splices and tape are in an.

environment of 50*F to 90*F (seasonal variation).

!

!

,

-
,

, rp1080-0544a-63
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Sheet 2 (Contd)

The splices, which are covered with waterproof tape, are considered qualified
because of the following: The tape was environmentally tested to a
temperature pressure envelope that matched the required envelope for the first
hour and exceeded the required envelope for the next 19 hours. The test
duration was not as long as required; however, the test exceeded the envelope
through most of the test and at the time of which the test was terminated, the
containment would have been less than 125*F. The spray test was much more
severe and the degradation due to radiation was acceptable.

The effects of thermal aging on these materiais will be investigated by June
30, 1982; however, since the materials are relatively new (fall 1978
installation) and since the normal environment averages 70*F, these splices
are concluded to be acceptably qualified in the interim.

\~ I

(''T,

%- I;

j rp1080-0344a-63
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Owner: Consumers Power Company Component Sheet No:

Facety: Il1G Hock Politr NS300:

Docket: 50-I SS Date:

EPNinONMENT DOCUMENf ATION REFEDENCES
EQUIPMENT DESCntPTION METH O HEMS

Parameter Accident Oudncanon Accident Ound

System: Operating
SectionTimeReactor 30 Days 30 Days II.D Jheet 2 Evaluation

Depressurizing
Plant i D. Numbe' Temperature Section

.

g.rp
I3l0 II.E l Test235

%
Terminal Blocks p,,,,,,,

Seetion
Menutecturer: (PSIA)

General Electric / I51 .7 117 7 II.E l Test

Sta g g tny nee g%
CR-151/NT Hun * sty (%)

100 100 II.E L Test
Purctww Order Number

Sectiong ,,
Water Cheet 2 II.E 3ee Sheet : INaluation

Function / Service:

Wire Termination neonti " Sectionin.di 57. 3 x 10 Sheet 2 II.E Evaluation'

Accuracy: Spec: A* Cection .lection IV Test ando,mo;
140 Years + LOCA Is0 Years + LOCA II.E i1 Evaluationg,,,

Containment submergence
E*.evetion:

>590 none - - - -

flood Level
Elavation
Above Flood Level.

Yes: Y No:

DOCUMENTAf TON REFEnLNCES NOTES

1. Letter M Costandi, GE, to J Yope, CP Co, dated L. GE Type CR-151 and States Company, Type NT.

February 21,1979, G-EJ-9-lT , Electrical Terminal ig
s'

Block Testing.

G OR58 01 A
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I Component Terminal Blocks

The GE Type CR-151 and States Company Type NT terminal blocks were tested as
part of GE's electrical penetration qualification test program.

The terminal blocks were mounted in a test chamber. The insulation resistance
was measured using 500 V dc at ambient conditions. The blocks were then

! subjected to a LOCA environment during which the insulation resistance was
measured once per day. The test sequence was as follows: The environment was
held at 260*F and 21 psig for 1.5 days (preaging); then the pressure and
temp'erature were increased to 320*F and 75 psig and held for 1.5 hours;
increased to 340'F and 103 psig and held for 3 hours; decreased to 320*F and
75 psig and held for 4.5 hours and then decreased to 260*F and 21 psig and. [
held for 8 days. The preaging simulates 40-year life for most materials used
in terminal blocks. The temperature and pressure greatly exceed that needed

,

to demonstrate qualification and the test duration is longer than required.
Reference 1 also stated that the insulation resistance was lowered but
remained at a sufficient level to assure continued function of the electrical
equipment without circuit overload.

; Spray was not used during the test. These terminal blocks are located in
; f scaled junction boxes and,.therefore, are not affected by the sprays (see

junction box write-ups). The radiation at the center of containment is 7.3 x
10' rads over 30 days. '"he terminal blocks are in sealed junction boxes.
The Big Rock Point con'. ment is split into many rooms separated by concrete
walls. The terminal . 2ks are mounted on these walls. Also, ambient
conditions are reach. in 3 days, not 30. For these reasons, the total
integrated dose these blocks will see is much less than 7.3 x 10'. The
terminal blocks will be able.to withstand these relatively low doses as most
of the materials of construction can withstand 10' rads.

The terminal blocks were tested in an environment more severe and of longer
duration than that required to demonstrate qualification. The blocks were

j preaged prior to the test and are evaluated to be able to withstand the
radiation. Therefore, they are qualified.

! .

!

,!

1

rp1080-0554a-63

.-



- - - _ _ _ _ _ ._ _ - - __ _
- _

q
| 0

% v J

" ^ " "
Owner: Consumers Power Corr valy Component Sheet No:

Facihty:111G Rock Politr ReWsion:

Docket: 50155 Date:
-

" ~ " ^ " "
OUAUrtCATION OUTSTAFONGEOUFMENT DESCROTION -

METHOD tituSfnr= w er Accident Oudricasen Accident Ouns

System; Op wat'm
Note 1 Tim o

30 Days 30 Days Note 1 lheet 2 Evaluation

F9 ant i D. Number
~

een h e
Sectiong.F,

235 3hD II.E ? Test
%,,,;

Terminal Blocks Pr. ,,ure ,

Section
Manutecturer- 18 TAI

41.7 120.7 II.E ? Test.Westinghouse

Model Numtwr. Rebitve ' ' . "c
5h2247, 005432 Hur **'< N "

100 100 II.E ' Test
Purchase Order Number:

SectionSgway

Water Borated Water II.E 1 Test
remt

Wire Termination swi
Sectioninad) 5 77. 3 x 10 1 x 10 II.E 3 Evaluation

Accuracy: Seme: %
0.,,no. Ocetion lection IV

h0 Years + LOCA ho Years + LOCA II.E %3 Evaluationtocaten:
Containment %g,

Elevation:

>590 None

flood Level
o.vanon 590
Above Flood Level

ves: X No

DOCUMENTATION REFEnE NCES NOTES

1. Westinghouse Descriptive Bulletin 3h-350, Pace 5 1. These terminal blocks have been purchased but not
installed. Environmental Qualification data is $

"
2. Test Report on the Effect of a LOCA on the Electrical presented in the event that these are installed at

Performance of Four Terminal Blocks PEN-TR ~('T-83, some later date.
September 13, 1977, Westinc. house.

0085MotA
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} EQUIPMENT OUALIFICATION REPORT Componont Sheet No.: ,

Owner: Consumers Power Company;.
Revision: !

J Fccility: Big Rock Ioint
Date:

Docket: '50-155 !,4

|. i

DOCUMENTATION REFERENCES (cont) NOTES (cont) .

;

3 Westinghouse Terminal Liock fiaterial Evaluation,
.

4

A P Colaiaco.
.

'4 . Letter W Skibitsky to J Keppler I&E, February 13, 1978
Bcaponse to IE Bulletin 78-02.,
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Component Terminal Blocks

The terminal blocks are cellulose filled phenolic made by Westinghouse.
Model 542247 is the same as Model 805432 but with a black marking strip per
Reference 1. At Big Rock Point, all terminal blocks are covered by splash-
proof metal covers.

These blocks were environmentally tested. The blocks were mounted to a fix-
ture which was attached to a header through which copper feed throughs were
passed. The test consisted of applying 600 V ac to the terminals and filling
the test chamber with steam. Borated water was sprayed at the rate of
0.32 gpm for 1 hour. The environmental conditions were as follows: 340*F andi

; 106 psig for 2 hours; decreasing to 329*F an.1 93 psig at 3 hours (borated
water introduced at this time); rising slightly to 332*F and 91 psig at 41

: hours; maintained until 5.5 hours; allowed to cool (at 21.5 hours the
temperature was still above ambient) and opened at 26.5 hours. The insulation
resistance decreased but the blocks were able to function at 600 V ac. The
test duration does not cover the time until ambient is reached at Big Rock
Point but is still considered to be an applicable test because thei

temperatures reached were much higher than that at Big Rock Point and for a
much longer period of time. Also, the test report pointed out that at 21.5

m hours, the temperature was still above ambient. At this time, during the Big
Rock Point LOCA, the temperature pressure envelope shows the temperature at

; 130*F; however, the actual analytical break curves would show temperature
i below that. Neither of these temperatures are significantly above ambient so ,

; that the test very closely matched the end of the temperature profile.
Lastly, the materials of construction are not age sensitive. Reference 3
shows that the qualified life is 40 years at 230'F. Therefore, a shorter test
duration is acceptable.

The materials of construction were evaluated in Reference 3 to be capable of
7withstanding 2 x 10 rads. This is much higher than the gamma dose re-

ceived in an accident. Beta radiation will not affect the terminal blocks as
they are housed in splashproof housings. The fact that the spray lasted I
hour shows that these blocks can withstand the spray. The blocks at Big Rock
Point are housed in junction boxes and, therefore, not adversely affected by
sprays.

The terminal blocks passed an environmental test with conditions exceeding
those found at Big Rock Point for a duration which was judged acceptable. The
terminal blocks contain no age sensitive materials and can withstand the
radiation. Therefore, these blocks are qualified. <

O
rp1080-0554b-63
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Owner: Consumers Power Company Component Sheet No:
Facmty: HIG ROCK l'OINp Revitn:

Docket: 50155 Date:

EPNinONME NT DOCUutNTATION DEFEOFNCES
EQUIPMENT DESCRIPTION OUAUFICADON OUTSTANDING

"E" " " EMSParameter Accident Ouencahon Accident Ouas

System. Opciatw'O
"**

Hote 3 30 Days 30 Days Note 1 Sheet 2 Evaluation

Plant I D Number Temperature Section
-

''U 235 286 II.E 1 Test
component.

P'*""''Terminal Blocks Section
Manufacturer: M hl.7 Sh.7 II. 1 TestGeneral Electric /
*IMM[# neinnv. Section

GE-EB-25/805h32 '"'Y N 100 100 II.E 1 Test
Purchase Order Number

Section
# Water 26h0 Ppra Boric Acid II.E 1 Test

FunctkwiiService'

Wire Tennination RacDeh Section
# 5 67 3 x 10 5 x 10 II.E 1 Test

ACC**CY: Aoing Dection Seetion IV
h0 Years + LOCA h0 Years + LOCA II.E &1 TestLocaton:

Containment submergence
Elevatkm;

>500
tlood Level
ElevaMon 590
Above Flood Level.

Yes. X No

DOCUMENTATION HEFERENCES NOT E S

1. Report on Tenninal Block / Junction Box Environmental 1. GS %rpe Eb-25 g
Testing, D B Vail, Northenst Utilities, GEE-78-127. 7j

2. Westinghouse Style 805h32

G OR58 01 A
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DOCUMENTATION REFERENCES (cont) NOTES (cont) -

!
!

! 2. Letter W Skibitsky to J Keppler, I&E, February 13, 3 These blocks have been purchased but not yet
'

1978. Response to IE Bulletin 78-02 installed. Environmental qualification data is
presented in the event that these are installed
later.
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Sheet 2

Component Terminal Blocks - General Electric, Westinghouse

The terminal blocks were tested by Northeast Utilities. The blocks tested
were a GE Type EB-25 made of wood flour filled phenolic and a Westinghouse
Style 805432 made of the same material. These blocks were mounted both
horizontally and vertically in covered boxes. The terminal blocks at Big Rock
Point are also in covered boxes.

The test sequence was as follows: First, the blocks were thermally aged at
150*C for 171 hours. According to the Arrhenius plot, this is equivalent to
40 years at 158*F. Since ambient condition at Big Rock Point is much less
than this, the blocks will withstand the aging effects of 40 years plus LOCA.
The terminal blocks were then irradiated to 5 x 10' rads. Tnis exceeds
the radiation level required to demonstrate qualification.

The environmental test was conducted by using steam to pressurize and heat up
the test chamber. The chamber conditions after 8 seconds were 286*F and
40 psig which exceed the accident conditions. These conditions were held for
15 minutes then, to simulate recirculation, the pressure was lowered to
35 psig, held for 60 seconds, then raised to 286*F and 40 psig and held for 31
hours. The conditions were lowered to 232*F and 7 psig over 3 hours and held

[- s) for 101 hours. These conditions envelope the accident conditions. The blocks
U passed the test.

Since the blocks were tested to environmental conditions more severe than that
at Big Rock Point and were thermally aged prior to the test, it is considered
that these are qualified.

!

'

I

!

|

['N
* >

V
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EQUIPMENT OUAllFICATION REPORTt p ,

Facility: HIG ltocK TOIttr Reviskm:

Docket: 50-155 Date:

ENVtRONMENT DOCUMENYATION REFERENCFS
EQUIPMENT DESCRtFDON MEHOD PEMS

Parameter Accident Ounwicanon Accident oung

System- Operating

Reactor Tw Section
30 Days 30 Days II.D Sheet 2 EvaluationDepressurizing

I'Plant I D. N sntW: yg. % , ,

n SectionTerminal Connection,
235 352 II.E 1 Testcomponent. __

Press se

M inutecturer: lesIA3 Section
11 .7 135.T II.E 1 Test

AMP Special Product:

Model PAsnber: Reineve
ectionPIDG Terminals '*"RWyIg)

100 100 II.E 1 Test
Purc*e Order Number

Boric Acid
spray (3000 Ppm) Ha0li Section

runcnoniservice: Water (pH of 10.5) II.R 1 'r- +

Wire Terminatio *i R*setion
8"C'I "I""di 5 8

7.3 x 10 2 x 10 II.E 1 Test

Accuracy: Socc: Ag
Demo. Section Section U

10 Years F LOCA Sheet 2 II.E fc Sheet 2 Evnluation4toc i,on.

Containment submergence
Elevation:

>590 Hone - - - -

f lood Level
590Eiovanon

Above Flood Level:
Yes- A No-

DOCUMENf ATION REFERENCES POTES
.

1. Engineering Test Report GPR-575-98,ftay ll , 197I*,i

N!P, Inc. g

d

G ORSROfA
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Component Terminal Connections - RDS
i

These terminsi connections are used in the RDS system and were tested by AMPa

and Franklin Institute Research Laboratories.

The test specinen is Size 22-16 terminals having polyvinylidene fluoride;

insulating sleeves. This is the same as was installed at Big Rock Point.
,

!

; The specimens were exposed to radiation at the rate of 0.5 to 1.0 Mrads/h for
an accumulated dose of 2 x 10' rads. The specimens were placed in a testj

. chamber preheated to 130*F for 1/2 hour and then-steam was added to the
i chamber. The temperature rose to 280*F in four seconds and to 350*F in 6
| minutes. .The pressures corresponded to saturation. A chemical spray solution

of boric acid (3,000 ppm) and NaOH (pH of 10.5) was injected 19 seconds af ter ''

! steam started. The sprays used are'more caustic than required to demonstrate
qualification. The conditions were increased to 352*F and 121 psig, held for
3 hours and then increased to 323*F and 78 psig. These conditions were held
for 2 hours, reduced.to 253*F and 14 psig and held for 4 days. The chamber '

was then opened. The terminal connections passed the axial load and
| dielectric withstand voltage tests conducted after the irradiation and

environmental tests. The test conditions enveloped the required environmental
conditions both at the peaks and duration. No thermal aging qualification

; data has been obtained. The connections were installed in 1975 and are in a
normal environment of 50-90*F (seasonal variation).

,

The effects of aging on the materials of construction will be considered by.

; June 30, 1982. Due to the mild ambient temperature and the newness of the
materials, these terminal connections are considered acceptable for use in the
interim period.

i The terminal connections are considered qualified as they passed an .

environmental test whose conditions were fa more severe than those required
*

to demonstrate qualification. The test duration encompassed the time to
: ambient (3 days for Big Rock Point). The test specimens were similar. The
i terminal connections are evaluated to have sufficient life.

,

,

!

!

|

O
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Owner: Con ~jmers Power Company Component Sheet No:

Fac2ty: HIG ROCK POINT Revision:

Docket: 50155 Date:

ENVIRONMENT DOCUMENTATION REFERENCES
OUAurtCAtlON OUTSTANDINOEQUIPtAENT DESCfDPTION

METH O HEMSParametw Accident Ouanncanon Accident Owg

System: Opwating Section Test and
"78 3 ^78Miscellaneous II.D 1 Evaluation

Pian' I D. Numbw Temperature Section Test and
(*F) 235 346 II.E 1 Evaluation

Component:

|Hote1 P'e**ure Section Test and
wecturw; IS^l 41.7 127.7 II.E 1 Evruu,.t. ion

Anaconda
Model Number Reinnve Section Test and"*W 100 100 II.E 1 Evaluation

Purchase Order Numbw

32277 Section Test and
sprey

Lake Water Chemical Spray II.E 1 Evaluation
FunctioniService'

Electrical Power & R e non 5 g
Control Cable inad) 7 3 x 10 amma 2 x 10 Section Test ando

1.3 x 107 beta II.E 1 Evaluation

^**"''CF 2 AM Section 1& Test and
40 Years + LOCA 40 Years + LOCA II.E Section IV Evaluation

Containment Submergence
Elevanon Subject Sheet 2 Section 1& Test and

Some assumed <590 To Submergence II.E Sheet 2 Evaluation

Flood Level
Ew vnnon 590
Above Flood Level:

Yes: No- X

DOCUMENTAllON REFERENCES NOIES

1. Letter Dated 12-26-78 From H Kenny of Anaconda to 1. Electrical Cables With EPR Insulation and Hypolan
E R Longman of CP Co With Attached Data and FIRL Jacket - 1/C #1/0, 1/C #6 AWG, 3/C #12 AWG and 4

*
Report #F-Ch350-3 1/C #h/0

G O858 01 A
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Component Electrical Cables

600 volt class cables, sizes as detail'ed below, with EPRC (ethylene propylene
j rubber) insulation and hypolan (chlorosulfoneted polyethylene) insulation.

'
- 1/C #4/0, 19 Strand

'

- 1/C #1/0, 19 Strand

1 - 1/C #6 AVG 7 Strand

- 3/C #12 AVG 7 Strand

The above cables are used in Class 1E circuits and are qualified for the
severe environments for use inside containment as below:

,

A. Document Reference 1 demonstrates that the cable is qualified for use.,

; inside the containment based on 40-vear life and LOCA. The test cycle
included the following and meet IEEE-383 (1974) and IEEE-323 (1975),

'

requirements:

[ ) 1. Thermal aging at 150'C (302*F) for 168 hours to simulate a 40-year
-

life.
!

2. Gamma radiation ! rom a Cobalt-60 source for a total dosage of
2 x 10' R.

'

3. LOCA simulation test with chemical spray as below:

! - 346'F at 110 Psig for 8 Hours

! - 335'F at 96 Psig for 3 Hours

- 315'T at 69 Psig for 4 Hours
!

! - 265'F at 28 Psig for 81 Hours

- 212'T at 4 Psig for 26 Days

The chemical spray has a pH range of 9 to 11 and consisted of
3,000 ppm of boron, 0.064 molar sodium thiosulfate and sodium
hydroxide to meet the pH requirements. BRP spray is noncorrosive lake
water.

4 Per Document Reference 1, the cable passed dielectric test when
immersed in watet. The duration of the test is 26 weeks.

5. Per FIRL Test Report No F-C4350-3 attached with Document Reference 1,-

chemical spray was incluced in the test cycle. Tne surfsce of the: s
'

cable is almost fully. covered with fluid for the duration of the spray

-rp1080-0560a-63
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| and this is generally equivalent to submergence. Coincidental,high !
' pressure (113 psig) and temperature (346'F) in the LOCA test cliamber |

give rise to a situation which is analogous to submergence under high |

pressure and temperature. |
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EQUIPMENT OUALIFICATION REPORT Component Sheet No:

Facility: HIG ROCK FOI!rr ReN:
Docket: 50-155 Date:

| OUISTANDINGENVIRONMENT DOCUMENTATION nEFEnENCES
OUALIFICAllON

EOUIPMENT DESCRIPTION METHOD nEMSP=ameter Accident Ounkncacon Accident Oual

System: Operenno Section 1, 2, 3, Test and
Miscellaneous il'"*

30 Days 30 Days II.D 1, 5 Evaluation

Plant 8 D. Number Tomowelure Seetion L , 2, 3, Test and
(* F3

235 3h6 II.E 2, 5 Evaluation4

component

Hote 1 Pressu'* Section 1, 2, 3, Test and
Menuiscourw: N^l

2, 5 Evaluationkl.T 107.7 II.E 4

Cerro
Model Number Releuve Section L , 2, 3, Test and

- ""'"'d"Y WI 100 100 II.E 'a , 5 Evaluation
Purchese Order Number

34490-1601-20.2 section 1, 2, 3, Test and
'

I/ske Water Chemical Spray II.E 't, S Evaluation
Function / Service:'

Electrical nadien " 7.3 x 10> Gamma section t , 2, 3, Test and
8Power Cable inedi

1. 3 x 107 neta 2 x 10 II.E :4, 5 Evaluation

^cc"'''Y: 8"**: Aobo Section t , 2, 3, Test and

h0 Years + IDCA h0 Years + LOCA II.E !, S Evaluation
Location:

Containment Sub'""o*"C' Subject To Section T2st and
Elevanon:

Some Assumed <590 Submergence Yes II.E 'heet 2 Evaluation

eiood Level
590Elevanon

Above Flood Leval:
Yes. No' X

DOCUMENT ATION nEFEnENCES NOttS
-

1. C of C dated 6/13/75 with Cerro wire test reports. 1. Electrical cable 1/C #2 AWG with EPR/NEO insulation /
Hjacket materialn.
N

2. FIRL Test Report No F-C379B, dated !! arch 197h, pre-
pared for Cerro Wire and Cable Co.

G 0thR Ot A
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' " ..omponent Sheet No.:'*

Owner: Consumers Power Company
Revi', ion:

Facihty: Big Rock Point
03te:

Docket: 50-155

DOCUMENTATION REFERENCES (cont) NOTES (cont)

!.

3 Franklin Institute Research Laboratories (PIRL)'

Test Report F-Ch350-3, dated July 1976, for
Anaconda Company.

4

4. Qualification of Okonite r:thylene Rubber Insulation
for fluelear Plant Service, Okonite Report !!o IIQFIl-1.

5 FIRL Tect Report F-C5115, dated April 1979, for
Ar";rican Insulated Wire Cable Company.

.
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Component Electrical Cable

i

600 Volt Class Cable 1/C #2 AVG With EPR (Ethylene Propylene Rubber) and NEO
(Neoprene) Insulation and Jacketing Materials

The subject cable is used in Class 1E circuits and is qualified for use inside
the containment as detailed below:

A. Per Document Reference 1, thn cable is qualified for use inside the con-
tainment-based on 40-year life and LOCA. The test cycle included the
following:

1. Thermal aging at 121*C for seven days to simulate 40-year life.

2. Gamma radiation from Cobalt-60 source for a total dosage of
2 r. 10' R.

I

j 3. LOCA simulation test with chemical spray as below:

- 346*F at 113 Psig for 6 Hours

335'F at 93 Psig for 3 Hours-

) - 315*F at 69 Psig for 4 Hours

;] 265*F at 28 Psig for 81 Hours-

.

- 212*F at 0 Psig for 26 Days

The chemical spray has a pH range of 9 to 11 consisting of boric acid
i (3,000 ppm) and sodium hydroxide to meet the pH requirements. BRP

containment spray is Lake Michigan water which is noncorrosive.

4. After LOCA test, the specimens passed the dielectric test when

immersed in water at 80 V ac/ mil for five minutes.,

[ 5. Document References 3, 4 and 5 prove the generic capabilit" of the
cables with ethylene propylene rubber (EPR) insulation t) meet the!

severe environments inside the containment.,

6. The cable meets the ICEA (formerly IPCEA) standard requirements
,

including long-term moisture absorption test which is done by
immersion in water.

,

7. During LOCA tests described in Paragraph A.3, chemical spray was
included in the test cycle. The surface of the cable is almost fully

;
.

covered with fluid for the duration of the spray and this is generally
equivalent to submergence. Coincidental high pressure-(113 psig) and
high temperature (346*F) in the LOCA test chamber give rise to a

! rp1080-0361a-63
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i situation which is analogous to submergence under high pressure and. |,

} temperature.

4
' It is concluded that the temperature, pressure, humidity, spray, sub-

mergence, radiation and aging requirements have been met and exceeded by
! substantial margins.

i
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EQUIPMENT OUALIFICATION REPORT Component Sheet No: '

Facihty: HIG HOCK POINT Ra h

Docket: 50-155 Date: ,

EN'/1RONMENT DOCUMENTATION DEFE11ENCES g g3,

MTHoD HIMS
Parameter Accident Ounpcation Accident Ount

System: Operating Seetion Test and
Post-Incident Time 30 Days 30 Days

II.D 1,2,3 Evaluation

Plant i D. Nun 6er Tempenture Section Test and
(' F) 235 325 II.E 1,2,3 Evaluation

component

Note 1 Pressu'* Section Test and
W 'uswiurer: W^3

41 7 (;,7 II.E 1,2,3 Evaluation
Kerite Co

Model Hunter: N e#ve Section Test and
Kerite FR """*"Y l%I

100 100 II.E 1,2,3 Evaluation
Purchase Order Number '

Section Test and8093-E-3-AC spray Lake Water Chemical Spray
II.E 1,2,3 Evaluation

FunctioniService:

Electric Power nodi"" "
5 8 Section Test and

Cable (Rad) 7.3 x 10 gamma 1.2 x 10
II.E 1,2,3 Evaluation1.3 x 107 beta

Accuracy: Spec: Aging "Demo 140 Years + LOCA 40 Years + LOCA 1,2,3 lua on

Containment sutaroence Subject Section Test and
Elevanon:

To Submergence Sheet 2 II.E 3heet 2 Evaluation
Some Assumed <590

F tood Level
Elevanon 590
Above Flood Love..

Yes. No: Y

DOCUMENTAtlON REFERENCES NOTES

1. Franklin Test Report #F-2737 1. Electrical Cables With Kerite Fi? Insulation and g
Jacket Material - 1/C #12 AKC, 2/C #1h AWC, g

2. Letter Dated 3-17-75 From R M Bowman of Kerite Co to 5/C #1h AUG und 7/C #1h AWG
J D Westbrook of CP Co

0 0858 01 A
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Sheet 2

Component Electrical Cables

600 volt class cables, sizes as detailed below, with Kerite FR insulation and
jacketing material.-

- 1/C #12 AWG

- 2/C #14 AWG

- 3/C #14 AWG

- 7/C #14 AVG

The above cables are used in Class 1E circuits and are qualified for use
inside the containment as below:

A. Document Reference 1 details the actual type testing performed under
simulated post-accident reactor containment service conditions for the
cables with identical insulation and jacket materials as the subject
cables. During this test, the cables were subjected te gamma radiation of
1.2 x 10' rads from Cobalt-60 source while being exposed to saturated

-

steam at 82 psig (96.7-psia) and a temperature of 325 F for 13 hours
followed by exposure at 5 psig (19.7 psia) at 228'r for 7 days. Borated'-

chemical spray with a pH of 9.5 was sprayed during this test.

The test specimens were energized during the LOCA test. After the LOCA
test, it passed dielectric test (4 kV) when applied for 5 minutes.

It is concluded that the cable meet or exceed the radiation, temperature,
pressure, spray, submergence and humidity requirements as discussed below:

1. The peak-temperature inside the containment of 235*F after an accident
ct Big Rock exists for less than 1 hour and decreases to 80'F in less
than 3 days. The tested temperatures and duration exceed the
requirements.

2. The peak' pressure inside the containment of 41.7 psia after an
accident exists for less than 1 hour and decreases linearly to 15 psia
in less than a day. The tested pressure.and duration exceed the
requirements.

B. Based on the following evaluation, it is concluded that the cables meet
the aging requirements:

1. The cable meets the physical property requirements of ICEA (formerly
IPCEA) Standards such as tensile strength and elongation after air
oven test for 168 hours at 121*C.

I
\_ ' 2. The' radiation aging to a dose of 1.2 x 10' R gamma, far exceeds

the requirement of 7'.3 x'10 _(gamma) and 1.3 x 10 beta. The5 7

rp1080-0560b-63.
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1evel of beta at the cable insulation surface is decreased by jacket*

material, conduit and tray cover, etc.1.

From this higher test value for radiation, it is concluded that the cable
.will withstand higher temperature fcr longer duration to qualify for aging->

requirements.

[ ..

| 3. The subject cables were installed in 1970 and the aging requirements
(when compared to the rest of the equipment in the Plant) is for less
than-32 years.,

4. The temperatures and durations during LOCA test detailed in Para-,

graph A above are much higher than the accident values. This
supplements the evaluation given above for aging qualification.

C. Qualification for Submergence, Spray
i

1. The cable meets the ICEA (formerly IPCEA) Standard requirements,
including long-term moisture absorption test which is done by
immersion in water.

t

2. During LOCA. tests described in Paragraph A, chemical spray was
,

s/ included in the test cycle. The surface of the cable is almost fully
covered with fluid for the duration of the spray and.this is generally
equivalent to submergence. Coincidental high pressure (82 psig) anda

i high temperatures (325'F) in the|LOCA test chamber give rise to a
! situation which in analogous to submergence under high pressure and

] temperature.
/

.

Summary

1. Paragraph A provides evidence for temperature, pressure, h;midity and
i radiation qualifications.

2. Paragraph B provides an evaluation for aging qualification.;

3. Jaragraph C provides an evaluation for s' pray and submergence.
,

s

4

+

*
~

N)
:
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O C O
EQUIPMENT QUAllFICATION REPORT

, p

Facility: HIG ROCK l'0 INT Revision:

Docket: 50-155 Da:e:

ENVIRONMENT DOCUMENTATION nEFERENCES
OUAunCATION OUTSTANDING

EOutPMENT DESCFuPTION MET M HWS
Parametw Accident Ounpcahon Accident Oung

system: Oparar.no
Section Test and

Miscellaneous Time
30 Days 30 Days II.D 1 Evaluation

Plant i D. Nurnbar Temperature
Section Test and(*r)

235 351 II.E 1 Evaluation,

Note 1 Pre **ure
Section Test and

.

mimeturer. tPsia)
141.7 84.7 II.E 1 Evaluation

Raychem
Model Nurnbar pointtve .

Section Test andp Hurnlisty my
100 100 II.E 1 Evaluation

chose Order Number:
136 90-1601-97 Section Test andsprey.

Inke Water Chemical Spray II.E 1 Evaluation
7 ,

Electrical Control pasatim 5
Cable in.di T.3 x 10 Gamma Section Test and

7 g
1.3 x 10 Beta 2 x 10 II.E 1 Evaluation

Accuracy: spac: 3g
Demo. Section Test and

h0 Years + I,0CA 40 Years + I,0CA II.E 1 EvaluationLocation:
Containment

"

Elevation: Suh, ject To Section 1& Test and

Submergence Sheet 2 II.E Sheet 2 jEvaluation
Flood Level
Elevation ,

Above Flood Levnt-
Yes: No-

DOCUMENTATION FIEFERE NCES NOTES

H.

1. Franklin Research Institute Test Report L. Elcetrical cables with XLPE insulation and ,)acket: g'

No F-Ch033-1, dated January 1975 2/C #12 AWG, 2/C #1h AWG, 3/C #1h AWG, 3/C
#16 AWG, 6/C #1h AWG,12/C #16 AWG, 2/C #16 AWG
shielded, 2/C #16 AWG twisted, 2/C #10 AWG, 2/C
#12 AWG nnd 3/C #10 AWG.

G 0858 OI A
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Component Electrical Cables

1. 600' Volt. Class' Cables, Sizes as Detailed Below,-With XLPE (Radiation
Cross-Linked Polyclefin) Insulation and Jacketing Material

- 2/C #14 AWG
- 3/C #14 AVC
- 3/C #16 AWG

-- 6/C #14 AVG )
- 12/C #16 AWG '

- 2/C #16 AWG Twisted and Shielded
- 2/C #16 AVG-Twisted

2. 1000 Volt Class Cables, Sizes as Detailed Below, With XLPE (Radiation I

Cross-Linked Polyolefin) Insulation and Jacketing Material

- 2/C #12 AWG
- 2/C #10 AWG
- 2/C #12 AWG
- 3/C #10 AWG

The subject cables are used'in Class 1E circuits inside the containment in
areas not subjected to submergence. The qualification is based on the
following documents and discussion:

A. Document Reference 1 demonstrates that the cable with identical insulation
is qualified for use inside the containment based on 40-year life and LOCA
with chemical-spray. In containment, environmental conditions at Big Rock
Point are les: severe (including the absence of chemical spray) than the
: parameters to which the cable is type tested. BRP sprays are lake water
which is not corrosive. The test cycle inclided the following:

1. Thermal preaging at 150*C (302 F) for 25 days and at 160*C (320*F) for
12 days followed by thermal and radiation aging at 150*C (302 F) and

75 x 10 R for 7 days.

2. Combined LOCA and radiation exposure as below:

- Radiation 1.5 x 10' R.

- Temperature and pressure as follows:

177*C (351*F) at 84.7 psia'for 10 hours; 135'C (275*F) at 45.7 psia
for'4.5 days; 100*C (212*F) at 24.7_ psia for 26 days.

The chemical spray during LOCA consisted of 3,000 ppm of boron and
0.064 molar sodium thiosulfate and adjusted with sodium hydroxide to a
pH value of between 9.5 to 11.

v
3. Dielectric test for five. minutes while immersed in water.

rp1080-0561b-63
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B. Raychem Flamtrol cables meet ICEA (formerly IPCEA) standard requirements
including long-term moisture absorption test which is done by immersion in,

water.

During LOCA tests described in Paragraph A.2, chemical spray was included
in the test cycle. The surface of the cable is almost fully covered with
fluid for the duration of the spray and this is generally equivalent to
submergence. Coincidental high pressure (70 psig) and high temperature
(351 F) in the LOCA test chamber give rise to a situation which is
analogous to submergence under high pressure and temperature.4

It is concluded that the_ temperature, radiation, humidity, spray, submergence
and aging requirements have been exceeded by a substantial margin and,
therefore, the cable is qualified for this application.

v

4

5

| f)v
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Owner: Consumers Power Company Component Sheet No:

Facety: HIG Hock POINT flevision:

Docket: 50155 Date:
,W A

ENVIRONMENT DOCUMENTATION itEFERENCES

METHoo nEM3
Parameter Accident OuelenceHon Accident Ouse

System: Operating
Micec11aneous Time Section Test and

30 Days 30 Days II.D 1 Evaluation

Plant i D. Numbe' Tempwawe
(*F) Section Test and

component: 100 351 II.E 1 Evaluation

Hote 1 pre,eure

Manufacturw: (PSIAI Section Test and

Raychem lb.7 84.7 II.E 1 Evaluation

M wiel Number Relettve .

Flamtrol Hun * sty t%) Section Test and

100 100 II.E 1 Evaluation
Purchase Order Numbw:

3hh90-1601-71 and
87683-Q sprey Not Subject

Function / Service: To Spray - - - -

Electrical Control R=senon Sec tion Test and
Cable ("*d) h 8

7.6 x 10 2 x 10 II.E 1 Evaluation

Accurney: Srme 3g
Dmm Section 1& Test and

h0 Years + LOCA h0 Years + LOCA II.E Section IV EvaluationLocation:

#* Not Subject
se

To Submergence - - - -

F tood Level
Elevetlon
Above Flood Level-

Yes: X No-

DOCUMENT AIK)N REFERENCES NOTES

1. Franklin Reccarch Institute Test Report 1. Electrical cable with XLPE inculation and jocket: $
No F-Ch033-1, dated January 1975 2/C #12 AUG, 2/C #1h AWG, 3/C #1h AWG, 3/C #16 AWG, 'o

6/C #14 AWG, 12/C #16 AWG, 2/C #16 AWG shielded,
2/C #16 AWG twisted, 2/C #10 AWG, 2/C #12 AWG and
3/C #10 AWG.

G085R01A
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Component Electrical Cables
1

-1. 600 Volt Class' Cables, Sizes as Detailed Below,-With XLPE (Radiation:
Cross-Linked Polyolefin) Insulatf an and Jacketing Material ,

- 2/C #14 AWG
- 3/C #14 AWG
- 3/C #16 AWG
- 6/C'#14-AWGi

- 12/C #16 AWG
- 2/C #16 AWG Twisted and. Shielded
- 2/C #16 AWG Twisted

4 2. 1000 Volt Class Cables, Sizes as Detailed Below, With XLPE (Radiation
Cross-Linked Polyolefin) Insulation and Jacketing Material

,t

i - 2/C #12.AWG
; - 2/C #10-AWG

- 2/C #12 AWG-

- 3/C #10 AWG,

'

.

The subject cables.are used in Class 1E circuits outside the containment in
- areas not subjected to submergence or. water spray. The qualification is based'

on the following documents and discussion:

A. Document Reference 1 demonstrates that the cable with identical insulation
is qualified for use inside the containment based on 40-year life and

: LOCA. In containment, environmental conditions are far more severe'than
the conditions outside the containment. The test cycle included the
following:

,

i

1. Thermal preaging at 150*C'(302 F) for 25 days and at 160 C (32G'F) for
12 days followed by thermal and radiation aging at 150*C (302*F) and
5 x 10' R for 7 days.

,

2. Combined LOCA ar.d radiation exposure as below:

! - Radiation 1.5 x 10' R.
!
' - Temperature and pressure as follows:
'

177'C (351*F) at 84'.7 psia for 10 hours; 135"C (275'F) at 45.7 psia
for 4.5 days; 100*C (212*F) at 24.7 psia for 26 days.'

: LThe chemical spray'during LOCA consisted of 3,000 ppm of boron and
0.064 molar sodium thiosulfate and adjusted with sodium hydroxide to a
pH value of betwees 9.5'to 11.-

) 3. Dielectric test-for five minutes while immersed in water.

t

l'
i
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|

It is concluded that the temperature, radiation, humidity and aging require-
i ments have been exceeded by a substantial margin and, therefore, the cable is

[ qualified for this application.
,

i
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Owner: Consumers Power Company Component Sheet No:

Ral*n:Facility:131G ltOCK ICINT
Docket: 50155 Date:

ENVIRONMENT DOCUMENTAilON REFEnf NCES 00A*JICATK)N OUTSTANDING
EOUtPMENT DESCniPTION MEiH O ITEMS

Peremeter Accident Ouaincasion Accident Owg

System. Oparetmg Section Test and** 30 Days 30 DaysMiscellaneous II.D 1 Evaluation

Teneweewe Section Test andl'F) 90 3h6
II.E 1 Evaluation

Component:

Note 1 Pres w

Menotectwer: IPSIAI " ** ""
1h.7 127 7 II.E 1 Evrt1 un t i onRockbestos

M del Nwigw., Rehn" Section Test and*IFirewall III 100 100 II.E 1 Evaluation
Pwchew Order Number:

~

Spray T!ot Subject

Po Spray - - - -

Functioniservice:

Electric Control Non
5 8 Section Test and

Cable 1 9 x 10 2 x 10
II.E 1 Evaluation

Accuracy: Spac: A@o
Damo: Section Test nnd40 Years + LOCA 40 Years + LOCA

II.E t EvaluationLocation:
Sphere Ventilating ,nc,Roorg,,, lot Subject

ro Submergence - _ _ _

Ilood Level
Elevanon H/A
Above EloodLeves'

Yes: No:

DOCUMENT ATK)N REFERENCES NOTES

1. Qualification of Firewall III Class 'E 1. Electrical Cable, 2/C #14 AWG XIPE/NEO
Electric Cables

G 005n Ot A
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' Sheet 2

Component Cable Tyoe 5
.

Type 5 - 2/C #14 Ak'G, XLPE/NEO, Firewall III, 600 V

A. The above cable is a replacement to the existing cables outside the
containment in areas not subjected to submergence or water spray.

B. Document Reference 1 demonstrates that the cable with identical insulation
is qualified (without taking any credit for the jacket) for use inside the

; containment based on 40-year life and LOCA. In containment, environmental
; conditions are far more severe than the conditions outside the
; containment. The test cycle included the following:

!

1. Thermal aging at 150'C (302 F) for 1,300 hours (against the'

requirement of 850 hours to simulate a 40-year life); gamma radiation
! from a Cobalt-60 source for a total dosage of 2 x 10' rads; a LOCA

simulation test with chemical' spray at a peak temperature of 346*F;
100% relative humidity and a peak pressure of 113 psig. Total
duration of-test was 30 days.

2. After completion of a LOCA test, further thermal aging at 200*F.and
100% relative humidity for 100 days.

"
3. Dielectric test for 5 minutes at 80 V ac/ mil was performed after LOCA

and thermal aging tests while immersed in water.

C. No credit has been taken for the neoprene jacket furnished. It is
conclm .ed that the temperature, radiation, humidity and aging requirements
have been exceeded by a substantial margin and, therefore, the cable is

j qualified for use'in this application.

i

.

!

)

1

4

4

i

..

| ' (''/') .
| s. .
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EQUIPMENT QUALIFICATION REPORT
, Component Sheet No:

Facety:inG ROCK POINr Revision:
Docket: 50155 Date:

ENVIRONMENT DOCUMENTATK)N OFFERENCES
OUALIFICATm OUTOTAMMNOEQUIPMENT DESCFDPHON

Paramein Accident Ouencation Accident Oust MEUM HEMS

System. Oswenno .

Section
f4lscellaneous Time,

30 Days 12 11onths II.D 2, 3 Evaluation

PInnt I D. Number y,,nperature
Sectiong.F)

235 250 II.r 2, 3 Evaluation
%,,,

Hote 1 pressure gg'"$'^'
s,"~g'7; u.7 u.7 11.E Sheet 2 evn1uation

Model Number Helenve .

Sectionw ,,gg,
100 100 II.E 3 Evaluation

| Purche,e Order Number:

3159-F, -1679,'

Section
-l Lake Water Sheet 2 II.E 3 Evaluationr ww:
Electrical Power / nor, 6

7. 3 x 10 Gamma 5 x 10 Gamma Section
7 Beta II.E 1 EvaluationControl Cabl 1. 3 x 107 Beta 1.3 x 10

Accuracy: Spac: 3ging
o.mo Section 2, 3 and

h0 Years + LOCA h0 Yearn + LOCA II.E Section IV Evaluationtoc im
Containment

S# " "" * Section Sheet 2
Elevation:

i Some Accumed <590 Yen Sheet 2 II.E t< 3 Evaluation

Flood Level
Einvenon 590
Above Flood Level:

Yes: No' X

DOCUMENT ATION REFFRENCES NOTES

1. IEEE Trancactions paper by R B Blogett and R G 1. Electrical cable butyl insulation with PVC ,lacket. $
#~

j Fisher on "Inculations and Jackets for Control and
!

Power Cables in Thermal Reactor fluelear Generating
'

Stations," 11/23/68.

0 0858 01 A
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O. s

M. EN Component Sheet No.:.

Onner: Cc,nsumers Power Company
Rnvision:

Fccility: Big Rock Point .

Date:
Docket: 50-155

DOCUMENTATION REFERENCES (cont) NOTES (cont)

2. Paper by N D Kenney, T U Mitropoulos and
W L Seamonds on " Electrical Characteristics of
Butyl Insulation at 1250C," Second Symposium on
Butyl Rubber for Wire and Cable Insulations,
AIEE Special Publication S138, June 1962.

3 Paper by J C Carroll and J R Maher on " Continued
Evaluation of Butyl Rubber Insulated Cable,"
Second Symposium on Butyl Rubber for Wire and
Cable Insulations, AIEE Special Publications
S138, June 1962.

:

&

.

(

4

I
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Component Cable Types 21 and 24

Type 21 - 1/C #12 AWG 7 Strand 600 V Cable With Butyl Insulation and PVC
Jacket

Type 24 - 1/C #6 AVG 7 Strand 600 V Cable With Butyl Insulation and PVC Jacket

Type 22 - 3 1/C #12 AWG 7 Strand 600 V Cable With Butyl Insulation and PVC
Jacket

The subject cables are used in Class 1E circuits inside the containment. The
qualification is based on the following documents and discussion:

A. Per Document Reference 1, the hutyl insulation can withstand a radiation
dose of up to 5 x 10' R with nu change in dielectric property and
5 x 10' R with 20% reduction in dielectric property. The 30-day
integrated radiation dose during accident is 7.3 x 10' R (gamma) and

71.3 x 10 (beta). The beta radiation decreases by an order of 10 for
approximately 30 mil thickness of insulation. Thus, allcwing for cable
jacket, conduit and tray cover, etc, the total radiation dose at the. cable
insulation will be less than 5 x 10' R. This meets the environmental

(''N requirements on radiation.

U
B. Per Document Reference 2, cable with butyl insulation can withstand 125*C

(257*F) for four weeks with no change in dielectric property. Also, the
dielectric strength relatively remains constant after exposing to air oven
aging test at 121*C (250*F) for 12 months.

C. Per Document Reference 2, the physical property of cable is within accept-
able limits after exposing to air oven test at 121*C'for 28 months contin-
uously and for 60 months with alternate seven days at room temperature.
This accelerated aging test parameters far exceed the 40-year life
requirement for cable in an environment where the normal ambient is 80*F.
This approach is based on ten degree half life rule per IEEE-101 (1974).
Document Reference 3 also supplements this data where the test was done at
121*C for 293 weeks.

E. Per Document Reference 3, the cable passed the dielectric test after im-
mersion in water for 160 weeks and, therefore, will be adequate in the
100% humidity and containment spray environment. Big Rock Point coi ;ain-
ment sprays are lake water and noncorrosive.

F. No credit has been taken for the jacket furnished.

G. There is no difference in pressure between any two terminations of a
particular cable inside the containment and the effect of pressure on the
ability of the cable to perform during an accident will not be impaired.

(v--) .
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Owner: Consumers Power Company Component Sheet No:

Facility: BIG HOCK P0ltry Revision:

Docket: 50155 Date:

ENVinONMENT DOCUMENTATION REFEnENCES

MEDM HIMS
Parameter Accident Ounktication Accident Ount

System: Operating

Miscellaneous Tirne Section
30 Days 30 Days II.D 1 Evaluation

Plant I D. Number Temperature
g.r) Section

235 2145 II.E 1 Evaluation

flote 1 Prassure

wacturer: IPS'Al S etion
141.7 Sheet 2 II.E 1 Evaluation

Section V
Modal Number Rein #ve

,%,y 33 Section
100 100 II.E 1 Evaluation

Purchew Or Number:
3159-F-203

spray oceLion,

Lake Water Sheet 2 II.E 1- EvaluationreMr
Electrical Power nmmetion 5
Cable innd) 7 3 x 10 Gamma Section

7 Beta Sheet 2 II.E 1 Evaluation1.3 x 10

Accuracy: Spec: gg
o mo: Seetion

Is0 Years + LOCA Sheet 2 II.E 1 Evaluationtoc , ion:
,

Containment omg,
Elevation: Subject To Seetion

Some Assumed <590 Submergence Sheet 2 II.E Sheet 2 Evaluation

Flood Level
Elevation 590
Above Flood Leval:

Yes: No- X
j
'

DOCUMENTATION REFERENCES NOTES

1. IEEE Transactions Paper 68TP651-Pim " Insulations and 1. Electrical cables with PVC Insulation and jacket - Û
Jackets for Control and Power Cables in Thermal 3/C #12 AWG and 1/c #12 AWG.
Henetor fluelear Cencrating Stations," 14/23/68.

G OR58 01 A
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Component Electrical Cables

600 Volt Cables With Sizes as Detailed Below With PVC (Polyvinyl Chloride)
Insulation'and Jacket

Type 29 - 3/C #12 AVG 7 Strand

Type 30 - 1/C #12 AWG 7 Strand

The above cables are used in Class 1E circuits and are qualified for use in-
side the containment as below:

A. Per Table 1 and Page 3 of Document Reference 1, the PVC insulation exhib-
its satisfactory physical properties (tensile strength and elongation)
when exposed to gamma radiation up to 5 x 10 R. At'5 x 10' R,7

,

the tensile strength increases to 104% of its initial value (before
radiation) and percent retention for elongation increases to 115%. When
taking credit for the jacket, conduit and tray cover to absorb the beta

1 radiation, this withstand value meets or exceeds the requirements.
I

B. From Page 4 and Table VI of Document Reference 1, PVC insulating material,

can retain (tested when immersed in water) a dielectric strength in excess'

of'86% of its initial value when subjected to 5 x 10' R and 72% when.s,,,
7subjected to 5 x 10 R.

The subject 600 V cables are used in 125 V de circuits and there is con-
servative margin in dielectric strength for continued operation even after

7exposure to a radiation dose of 5 x 10 R.

C. From Page 3 and Table II of Document Reference 1, the PVC can withstand a
temperature of 200 hours at 136*C (245 F) and has a useful life in excess
of 40 years. This tested value is in excess of the parameters required by

,

ICEA (formerly IPCEA) standards for air oven test; ie, 121*C for 168
hours.

D. The peak temperature inside the containment of 235'F after an accident at
Big Rock exists for less than one hour and decreases to 80*F in less than
three days. The withstand temperature and duration exceeds the
requirements.

E. There is no difference in pressure between any two terminations of a
particular cable inside the containment and the effect of pressure.on the
ability of the cable to perform during an accident will not be impaired.

F. Per procurement documents, the subject cables were manufactured to meet
i ICEA (formerly IPCEA) standards including the accelerated water absorption
; test requi.ements.
i 7-~g

,

i
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O
Sheet 2 (Contd)

Summary

1. Paragraphs A, B and F provide evidence for radiation, humidity, water
spray and submergence qualifications.

2. Paragraphs C, D and E provide evidence for temperature, pressure and aging
qualifications.
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Sheet 2 (Contd)
i

Summary

1. Paragraphs A, B and F provide evidence for radiation, humidity, water
spray and submergence qualifications.

t

,' 2. Paragraphs C, D and E provide evidence for temperature, pressure and aging
qualifications.
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EQUIPMENT OUALIFICATION REPORTp
Facmty; HIG ROCK TOINT Revision:

Docket 50155 Date:

ENVIRONMENT DOCUMENTATION REFEnf NCES
EQUIPMENT DESCRIPTION OUAurICATION OUTSTANDING

METHOD HEMSPeremeter Accident Ouehncenon Accident Oues
.

Syst m w
Section Test andMisec11aneous

30 Days 30 Days II.D 1 Evaluation

Plant i D. Number Temperature
_ (* rt Section Test and

235 Sheet 2 II.E 3 Evaluation%
Hote 1 Pressure

SectionManutecturer: IPSIA)
h1 7 Sheet 2 II.E Sheet 2 EvaluationSection V

M Nurnbar e
Section Test and

, y g
100 Sheet 2 II.E 1 Evaluation

Purchese Order Number
Note 2

Sectionsp,,,
Lake Water Sheet 2 II.E Sheet 2 Evaluation

7 ,

Electrical Power namenon 5
and Control Cable IR*si 7. 3 x 10 Gamma Section Test and

1.3 x 107 Beta Sheet 2 II.E 1, 2 Evaluation

Accuracy: spac: %
D,.mo Section Test and

Locenon: h0 Years + LOCA Sheet 2 II.E 1, 3 Evaluation

Containment
Elevenon: Subject To

Some Assumed <590 Submergence

Flood Level
Einvenon 590
Above Flood Level.

4 Yes- No: X
_ . .

; DOCUMENT ATION FIEFERENCES NOTES

1. IEEE Transaction on Power Apparatus and Systemn, 1. 600 V power and control cable, see Sheet 2. @
H

flay 1969
2. PO #3159-F-1201, -2034, -1679, -2153, -2h07, -1200.

2. " Fundamentals of Nuc car Hardening of Electrical

| . Equipment" by L W Ricketts.
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(mv)
Sheet 2

Component 600 Volt Power and Control Cable

1. Component: 600 volt power and control cable wi.1 polyethylene insulation
with polyvinyl chloride jacket. Cables are of the following types:

Type 2 - 3/C #14 AWG
L

Type 3 - 5/C #14 AWG

Type 4 - 7/C #14 AWG

Type 5 - 2/C #14 AWG

I 2. The above cables are'used in Class 1E circuits inside the containment.

The cable will be exposed to lake water spray and submergence.

2.1 The qualification information of the subject cable is based on the
following documents and discussions:

2.1.1 TEMPERATURE

) Document Reference 3, Chapter D, Table D-22, Page 71, indicates that
the highest usable continuous temperature for polyethylene is 212 F.

Ambient temperature at Big Rock containment is only 90*F.

Engineering judgmet.t shows that~ cable will be able to withstand 235 F
for maximum period of one hour during LOCA.

This is based on the reasoning that the continuous withstand tempera-'
ture is 212*F and a marginal increase in temperature to 235*F for one
hour will only decrease its thermal life and not degrade its perform-
ance.

2.1.2 HUMIDITY AND SPRAY

Document Reference 1 on Page 535, Table IX, states that HD polyethylene
does not show any signs of degradation when subjected to 90*C water for'

durations exceeding nine weeks. Based on this, it is concluded that
the cable will be able to function satisfactorily under 100% humidity
and water spray conditions. Big Rock Point containment spray water is
noncorrosive. lake water.,

t
'

2.1.3 RADIATION

a. Document Reference 2,.Section 3.3, Table 3.3, Page 121, indicates,

'

f-~J that.there will be no " measurable effects" on polyethylene on
\j exposure to radiation of 10 rads.

'
f 7

.
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b. Document Reference 1 on Page 535, Table IX, states that irradiated-
cable (5 x 10' R)-can withstand immersion in 90*C water for'

more than nine weeks without electrical failure so radiation dose
| of 5 x 10'' rads exceeds the total requirement of

1.373 x 10' rads (beta 1.3_x 10' R and gamma
7.3 x 10' R).

c. Cable jacket, trays and conduits' provide shielding against beta'

radiation. Therefore, the conductor insulation will be exposed to
a significantly lower dose of beta-radiation.

|
- 2.1.4 PRESSURE

i
.

; Review of the post-LOCA test reports for various types of cables indi--
! cates that pressure-related cable failures-are extremely rare. There-

fore,'even though there is no test data available to prove pressure
withstand, it appears very unlikely that cable f ailure can occur due to !

| short duration peak pressure of the order of 41.7 psia.
|

'

2.1.5 TEST SPECIMEN AGING

a. Per Document Reference.1, Page 535. Table IX, irradiated
\s./ (5-x-10' rads) cable can withstand-immersion at 90*C water for-

more than nine weeks.;

b. Document Reference 3, Chapter D, Table D-22, Page 71, indicates
: that the highest usable continuous temperature for polyethylene is

212*F.
'

,

i

| Based on the above-references, it would appear that the cable is not
| generally susceptible to significant radiation induced or' heat induced

| aging degradation.

2.1.5 SUBMERGENCE

Document-Reference 1, Page 535, Table IX, indicates that irradiated
(5 x 10' rads) cable successfully passed dielectric tests after
immersion in 90*C water for nine weeks.

t

[

|-

|

O)\
*s-

,
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EQUIPMENT OUALIFICATION REPORT
Owner: Consumers Power Company Component Sheet No:

'

Facinty. IHG ROCK POINT Re*6:

; Docket: 50-155 Dato:

I ENVIRONMENT DOCUMENT ATION REFEnENCES'

OUAuriCATION OUTSTANDINGEQUIPMENT DESCfDPTION
METHOO IIEMSPerameter Acc1 dent Ounh% tion Accident Ount

System: Operanno Section
Miscellaneous Time

,

30 Days 30 Days II.D 2, 3 Evaluation

Plant i D. P&wnber: Tmpelwe Section
~ IU 100 250 II.E 2, 3 Evaluation

Compor ent:

Hote 1 Pressure ggg
^'"

114.7 II.E L , 2, 3 Evaluation11 . 74
Sec n

M del Nurnber ReinNve Section
-

Humkmy(%)
80 100 II.E 3 Evaluation

Purchase Order Number -

3159-F-1679 Not Subject3p,,,
-1200 To Spray - - - -

runctionsService:
Electrical Power Redwn " Section L F,
and Control Cable (Rad)

7.6 x 10 5 x 10 II.E lection IV Evaluation

W Gection lection IV
:

I0 Years + LOCA II.E Fe 2, 3 Fvaluation140 Years + LOCA t
toc,%.

Electrical Penetra-
S+ nerpence Not SubjecttiorgRg

To Submergence - - - -

Flood Level
Elevottori
Above Flood Level:

Yes: No:

DOCUMENTAllON REFERENCES NOTES

d
to

1. IEEE Transactions paper by R B Blogett and R G Fisher 1. Electrical cable with butyl insulations and PVC 3
on " Insulations and Jackets for Control and Power Jacket.
Cables in Thermal Reactor Nuclear Generating .

Stations."
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,

' Component Sheet No.:'
,

Owner: Consumers Power Company
Revision:

Facility: Big Rock Ibint
Date:

Docket: 50-155

NOTES (cont)DOCUMENTATION REFERENCES (cont)

2. AIEE Transactions paper by H D Kenney, T H Mitropoulos
and W L Seamonds on " Electrical Characteristics of
Butyl Insulation at 125 C."

,

3. AIEE Transactions paper by J C Carroll and J R Maher
on " Continued Evaluation of Butyl Rubber Insulated
Ccble."

|

i

.

$
*

3

|

G-0858 02 A
4

A

_ _ _ _._ _ _ _ _ _ _



di- %

\\\\' 8 f#, 4 e#A

g'*/[+$M' /4k
v,

h%
$, _ EEm e T,e~

TEST TARGET (MT.3)

1.0 '! E LM
u Ill ||1!!2.2
y p3 t|Il==,

|,| f * NO,

\ I.8'

1.25 j' l.4 1.6

,

4k _

!

MICROCOPY RESOLUTION TEST CHART
,

M /, , i % >, ,, ///h ,p+ %
m #a-

"Op //// _ _
_ . - - - . ,4 ,$ ,c4D ,<;^,^ ,,.,

O t
i

I i

| - . . . . - . - . . . . . _ _ _ _



do
| # "q) O

/

IMAGE EVALUATION %
TEST TARGET (MT-3)

:

,

l.0 s EM I!aa
'

;i M Bu
m: m

; 1.l _ [" EM
j l.8

1.25 1.4
"l

.61
I

* 6" >

MICROCOPY RESOLUTION TEST CHART

. ff/f
/;

d '# 4|4
9

%
4,%,?N

- .

, , g$ * , ,
'to w //h

//// _ .,
..., ,_

f

.:
. - - - . . - , _ _ _ . , , _ _ _ _

_



., . -

f

2 07,

|A -
N,)1

Sheet 2

Component Electrical Cables

Type 21 - 1/C #12 AWG 7 Strand 600 V Cable With Butyl Insulation and PVC,

Jacket
.

Type 22 - 3 - 1/C #12 AWG 7 Strand 600 V Cable With Butyl Insulation and PVC
Jacket

| Type 24 - 1/C #6 AWG 7 Strand 600 V Cable With Butyl Insulation and PVC Jacket

The subject cables are used in Class 1E circuits outside the containment. The
j qualification is based on the following documents and discussion:

A. Per Page 534 in Document Reference 1, the butyl insulation can withstand
radiation up to 5 x 10' R with no change in dielectric property. This

i exceeds the environmental requirements on radiation.

B. Per Document Reference 2, cable with butyl insulacion can withstand 125*C'

(257'F) for four weeks with no change in' dielectric property. Also, the
dielectric strength relatively remains constant after exposing to air oven,

{ aging test at 121*C (250*F) for 12 months.p- ,s
\ b
s/ C. Per Document Reference 2, the physical property of cable is within accept-;

able limits after exposing to air oven test at 121*C for 28 months contin-
uously and for 60 months with alternate seven days at room temperature.
These accelerated aging test parameters far exceed.the 40-year life
requirement for cable in an ,nvironment where the normal ambient ranges:

from 5 C to 38*C (40 F to 100*F). This approach _is based on ten degree4

half-life rule per IEEE-101 (1974). Document Reference 3 also supplements
this data where the test was done at 121*C for 293 weeks.

D. Per Document Reference 3, the cable passed the dielectric test after im-
~

mersion in water for 160 weeks.

E. No credit has been taken for the jacket furnished.

:

!

I

'

,

'

\. s

.
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' '
Owner: Consumers Power Company Component Sheet No:
Facety: BIG ROCK POINT Revision:
Docket: 50155 Date:

| ENVinONMENT DOCUMENTATION nEFEnENCES

Parameter Accident Ouencanon Accident Oval MEMOD ITEMS

System: Operatino
Tw SecMon Test and

Miscellaneous
30 Days Sheet 2 II.D 1 Evaluation

NII D NurnW Temperature Section Test and
' ' ' ' 235 Sheet 2 II.E 2 Evaluation

Component:

hf0 frSaAY
#" "~ '

Section Test and
41'.7 Sheet 2 II.E 1, 3 EvaluationGeneral Electric

* '
y gy Section Test and

Note 1 100 Sheet 2 II.E 1 Evaluation
Purcrase Order Number:

* *V Not Subject
FunctioniSarvice. To 9prav - - - -

Electrical Power Radletion

7.3x103 gammaand Control Cable ("*di section 1 and Test and
1. 3 x 10 8 beta Sheet 2 II.F Section TV Evaluntion

Accurey: Spec: A in00
Demo Section Test and

h0 Years + LOCA Sheet 2 II.E 1, 2 Evaluationtoe.gion:

Insid netration Submergence Not Subject

Above 602' To Sulmergence - - - -

t nood Level

Elevation 590
Above Flood Level:

Yes'X No '

DOCUMENTAtlON nEFEnENCES PK)TES

ro
1. IEEE Transaction on Power Apparatus and Systems, 1. Electrical Cable With Styrene Butadiene Rubber 8

May 1969 Insulation (Versotol) and Geoprene Jacket Used In
Penetrations Types 1, 2, h & 7 Penetrations Are
Discussed Elsewhere.

G 0858 Ot A
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1A PORT Component Sheet No.:.

Owner: Con 3umers Power Company
Revision:

Facility: Big Rock I'oint
Dato:

Docket: 50-155

DOCUMENTATION REFERENCES (cont) NOTES (cont)

: Manual for Process Engineering Calculations by
Loyal Clarke and Robert L Davidsnn.

3 Final Integrity Test and Leakage Rate Determination
of Big Rock Plant by Bechtel Corp, Job 3159, Dated
July 1962.

4
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Component Electrical Cable

1.0 Component: -(1) #14 AWG control cabic GE Type RHW 75*C Versotol
(styrene butadiene rubber) insulation and geoprene jacket. Versotal is
also known as GR-S or BUNA S and (2) #8 AWG power cable GE Type RHW
75*C Versotol insulation and geoprene jacket.

2.0 The above cable is used in Class 1E penetration from inboard to out-
board. The cable will not be exposed to containment sp.ay or sub-
mergence.

2.1 The qualification information of the subject cable is bases' on the
following documents and discussions:

2.1.1 Temperature

a. Document Reference 2, Figure D-19, which shows the high temperature
limits of the various rubbers, indicates that BUNA S can withstand
up to 290*F.

7b. Document Reference 1 indicates that the irradiated (5 x 10 R)
[) cable can withstand a combined high temperature and steam
\~ ' environment for four days at 40 psig and 142*C (287.6*F).

These values of 290*F and 287.6*F are higher than the 235'T (peak)
for one hour required for the Big Rock Point Plant.i

2.1.2 Humidity-

4

Document Reference 1,.Page 534, describes the LOCA test on irradiated
cable specimens. The specimens were exposed to a radiation dose of'

75 x 10 R and then placed in water-filled jars. The jars were
inserted into a steam autoclave and subjected to a temperature of 142'C
(288'F) and 40 psig (54 psia) for four days. Results of the test,
tabulated on Table IX, Page 535, of Reference 1 indicates that the

'

specimen with SBR insulation successfully passed dielectric test at
80 V/ mil at 90 C (194*F). The BRP LOCA profile calls for a peak
temperature of 235'F, 100% humidity and peak pressure of 41.7 psia for
one hour, dropping to 140 F and 25 psia in 24 hours. After three days,
temperature drops to the normal ambient of 80*F.

Because the test temperature, humidity, pressure and duration exceeded
the BRP LOCA requirements, it is concluded that the cable is qualified ;

to withstand the BRP LOCA environment.

2.1.3 Radiation

/''} Document Reference 1 in Table XI indicates the threshold of gamma
(__,/ radiation damage (rad) for elastomer-based cable insulations. The

'

1
|

rp1080-0368b-63
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'

table states that cable with SBR insulation can' withstand doses up to
5 x 10' rad gamma.

! It is concluded that the cable is qualified to Big Rock requirements
based on the following evaluation:,

a. Reference 1 indicates that the cable can withstand 5 x 10' rad
gamma which exceeds the requirement of 7.3 x 10' R gamma and

'' also exceeds the total requirement of 1.373 x 10' rads
7 (1.3 x 10' R beta and 7.3 x 10' R gamma)..

b. Cable jacket provides shielding against beta radiation. Therefore,
the conductor insulation will be exposed to significantly lower

'
doses of radiation.

2.1.4 Pressure

It can be concluded that the cable is qualified to Big Rock Point re-

j quirement based on the following:

; a. Document Reference 3 includes a report on final integrity test and, , _
! / leakage rate determination for reactor containment of the Big Rock

\ Point Plant. This report indicates a satisfactory leakage rate of1

0.21% par 24 hours at 10 psig and further concludes that the
leakage at design pressure of 27 psig would be in the same order as
the leakage at 10 psig. The report states "it is safe to say that
the leakage at design pressure is far below the value of 0.5% per,

_

day assumed in the aaalysis of maximum credible accident."

j b. Document Reference 1 indicates that the irradiated (5 x 10' R)
; cable can withstand a combined high temperature, steam and pressure

environment (40 psig or 54.7 psia) for four days.

1

I

|

I

.

m
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2.1.5 Test Specimen Agi_ng

Document Reference 1 shows that the irradiated (5 x 10' R) cable.
can withstand a combined high temperature and steam environment for
four days at 40 psig and 142*C (287.6*F). Even though there is no
evidence that the test samples were preaged prior to steam test, the

; test proved the capability to withstand 142*C for at least four days.

Based on the normal containment ambient temperature of 90*F (32.2*C),
using the 10*C one-half life rule, the duration of aging req 2 ired to

' prove 40-year life is seven days at 143*C. Even though the test
duration was four days only against the requirement of seven days, it
is our-judgment that the combined effect of high-pressure, steam and
high temperature environment is far more severe than the anticipated
in-containment environmental conditions following the worst case LOCA.
The test pressure was 54.7 psia (40 psig) against the requirement of,

j 41.7 psia and peak temperature during test was 289.6 F for four days
against the requirement of 235*F maximum for one hour only.

. Further, Document Reference 2 indicates that the maximum withstand
' temperature for SBR is 290*F which provides further credence to the

j conclusion that at relatively low temperatures such as 90*F (normal
/ ambient) the cable should be capable of performing satisfactorily for

40 years.
*

The cable pigtails which have been in service for approximately 18
; years were recently visually examined. It was noted that the conductor

insulation did not exhibit any sign of aging related degradation such
as cracks, brittleness, loss of flexibility, discoloration, etc, both
inside and outside the containment. This is to be deemed as further
evidence of aging qualification for the cable.

,

1

i

|

,
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Owner: Consumers Power Company Component Sheet No:
Facility: HIG HOCK POINT Revis%:
Docket: 50155 Date:

ENVinONMENT DOCUMENTATION REFEnENCES

METNoD liFMSParameter Accident Ounnncation Accident Oug

System: Opwenno Section Test and-
Miscellaneous 30 Days Sheet 2 II.D 1 Evaluation

Ptent i D. Number: Tempwature Cec |,1on Test andl'F) 235 Sheet 2 II.2 2 Evaluation
Component:

Electrical Penetra-
tiogC,rgbd AY Section Test and

bl.7 Sheet 2 II.E 1, 3 EvaluationOkonite
Modet Numb. neienve Section Test and'Note 1 100 Sheet 2 II.E 1 Evaluation
Purchase Order Number

Not Subject* ** To Spray - - - -

Function / Service:
.

Electrical nodineion

Power Cable ined 7.3 x 10 gruama Section Test and
1 3 x 10 beta Sheet 2 II.E 1 Evaluation

Accuracy: Spec: w,

Dam: Section Section IV Test and
Location: h0 Years + LOCA Sheet 2 II.E 1, 2 Evaluation

! Inside Penetrations submergence
Elevenon: Not Subject

Above 60?e To Submergence - - - -

Flood Level
Elevation 590
Above Flood Level:

Yes: X No:
1

DOCUMENTATION REFERENCES NOTES
1

to

1. IEEE Transactions on Power Apparatus and Systems, 1. 3 kV Electrical Cable With 011 Base Rubber U
May 1969 Insulation and Neoprene Jacket Used in Type 5 Pene-*

trations. Separate Qualification Reports for the

Penetration Assemblies Are Elsewhere in This Report.,

G 0858 0l A
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i I ORT Component Sheet No.:Owner: Consumers Power Company
Revision:Facility: Big Rock Pcint
Date:

Docket: 50-155

P^CUMENTATION REFERENCES (cont) NOTES (cont)

-

2. Manual for Process Engineering Calculations by,

Loyal Clarke & Robert L Davidson.

3 Final Integrity Test and Leakage Rate Determination
of Big Rock Plant by Bechtel Corp, San Francisco,
CA, Job 3159, Dated July 1962.

i
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Component 3 kV Power Cable

1.0 Component: 3 kV power cable.

1.1 Single' conductor #4/0 AWG nonshielded ozone resisting oil-based rubber
insulation, heavy-duty black neoprene jacket, Okonite cable.

,

2.0 The above cable is used-in Class 1E penetration from inboard to out-
board. This cable will not be exposed to containment spray or sub-
mergence.

2.1 The qualification information of the subject cable is based on the
following documents and discussions:

t ,

' 2.1.1 Temperature

a. Document Reference 2, Figure D-19, shows the high temperature
limits of the various rubbers. The above referenced figure shows
that natural rubber can withstand up to 270 F. It is an estab-
lished fact that oil-based rubber has better heat withstand

-~s capability than natural rubber.

b. Document Reference 1 indicates that cable did not have any deterio-'-

rating effect when irradiated (5 x 10' R). Cable was subjected
to high temperature of 287.6 F and steam environment for 25 days.

These values of 270*F and 287.6 F are higher than the 235*F
required for Big Rock Point.

2.1.2 Humidity

Document Reference 1, Page 534, states that irradiated cable sanple was
subjected tc conditions simulating the steam environment exocated
within the containment vessel. Water-filled jars containing the sample
were maintained in a' steam autoclave at 40 psig (142*C) for maximum'

period of 32 days. Table IX in Reference 1, IEEE Transaction, states
7that irradiated cable (5 x 10 R) can withstand a combined high

temperature and steam environment for 25 days.

, It is, therefore, conclude 1 that the cable can function satisfactorily 1'
in 100% humidity environment. )

!
2.1.3 Radiation

'

Document Reference 1 in Table XI states threshold of gamma radiation
| damage (rad) for elastomer-based cable insulations. The table states
' that cable with 90*C oil-base insniation can withstand 10' rad .

[~ h gamma radiation. !
'

\ ,/ 1

i

|
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It is concluded that the cable is qualified to Big Rock Point require- !
ments based on the following:

a. Reference 1 indicates that the cable can withstand.10' rad
gamma which exceeds _the requirement of 7.3 x 10' R gamma and
also exceeds the total requirement of 1.373 x 10' R
(1.3 x 10' R beta and 7.3 x 30 R gamma).5

b. Cab 13 jacket provides shielding against beta radiation. Therefore,
the conductor insulation will be expoped to a significantly lower
dose of radiatior..

2.1.4 Pressure

It can be concluded that the cable is qualified to Big Rock Point re-
quirement based on the following:

a. Document Reference 3 includes a report on final integrity test and
leakage rate determination for reactor containment of the Big Rock

j Point Plant. This report indicates a satisfactory leakage rate of
0.21% per 24 hours at 10 psig and further concludes that the

) leakage at design pressure of 27 psig weuld be in the same order as
,. / the leakage at 10 psig. The report states "it is safe to say that

the leakage at design pressure is far below the value of 0.5% per
day assumed in the analysis of maximum credible accident."

b. Document Reference 1 indicates that irradiated (5 x 10' R)
cable can withstand a combined high temperature steam and pressure
environment for 25 days at 40 psig (54.7 psia) and 142'C.

2.1.5 Test Specimen Aging

.

Based on the following evaluation, it is concluded that the cable is
#

qualified for 40 years plus LOCA aging:

Document Reference 1 in Table II indicates the estimated life of oil-
bas < insulation'is 61 years at 70'C (168'F) which in far above the
va'te specified for the Big Rock Point Plant.

.

(''\y
LJ
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