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IE 79-01

TABLE OF CONTENTS

PART I
QUALIFICATION
BOP OPERATING ENVIRONMENT

DESCRIPTION (Loca) (MSLB) PAGE
Air conditioning inline pumps

HV-P-20A x 1:-b,¢

HV-P-20B x 1.b,c

HV-P--0C x 1 b;e

HV-P-224 x 1.b,¢

HV-P-22B x I.:Bst

HV-P-22C x 1lb,c
Air conditioning self-cleaning strainer

HV-5-1A x 2,8

BV-5-1B x 2,8

Motor Oper Vliv Units x 3,a
Air conditioning water chillers

HV-E-4A x 1,a

HV—E—LB X 1’a
Cable - 5 kV Al Power (General Cable)

NGA-3 - Triplex 1000 MCM - k,a

NGA-4 - 3/C 500 Al Armor b,a

NGA-5 - 3/C 1250 MCM st, Armor - L,a

NGA-6 - 3/C 1250 MCM Al Armor - k,a

NGA-9 - 1/C 1500 MCM - L,a

NGA-10 - 1/C 2000 MCM - h,a

NGA-12 - 3/C 1000 MCM A1 Armor - 4,a

NGA-13 - 3/C #4/0 Awg. - L,a

NGA-14 - Triplex #4/0 Awg. - L,a



DESCRIPTION

Cable - 600 V Al Power (General Cable)

NGB-5 - Triplex 500 MCM
NGB-7 - Triplex 250 MCM

NGB-11
NGB-12

- Triplex #2/0 Awg.
- Triplex #1 Awg.

Cable - 600 V - Cu Power (Okonite)

NGA-20

-21
NGB-15
NGB-16
NGB-17
NGB-18
NGB-19

Cable - High

NGA-15
NGA-17
NGA-33
NGA-61
NGA-34
NGB-27

- 1/C 250 MCM

- 1/C #2/0 Awg.

- Triplex #4 Awg.
- Triplex #6 Awg.
- 3/C #8 Awg.

- 3/C #10 Aug.

- 3/C #12 Aug.

Temperature Cu (Cerro Wire)

-~ Triplex 250 MCM

- Triplex #2/0 Aug.

- 6/C (2) #8 & (4} #12 Aug.
- 7/C #12 Avg.

- 2/C #8 Aug.

Cable - 600 V Cu Control {(Cerro Wire)

NGA-19
NGA-34
NGA-35
NGA-36
NGA-37
NGA-:-8
NGA-39
NGA-40
NGA-44

- 2/C #2 Aug.

- 1/C #14 Awg.

- 2/C #14 Awg.

- 3/C #14 Aug.

- 5/C #14 Awg.

- 7/C #14 Awg.

- 9/C #14 Awug.

- 12/C #14 Awg.
- 1/C #12 Awg.

NGA- 45 - 2/C #12 Aug.
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DESCRIPTION (Loca) (MSLB) PAGE

NGA-47 = &4/C #12 Awg. x x 8,a
NGA-49 - 7/C #12 Awg. x x 8,a
NGA-57 - 4/C #10 Awg. x x 8,a
NGA-77 - &4/C #10 Awg. x x 8,a
NGB-43 - 2/C #8 Awg. x x 8,a
NGB-44 - 2/C #6 Awg. x x 9,a
NCB-45 - 4/C #6 Awg. x x 8,a
Cable - 300 V Cu Instrument (BIW)
NGA-67 - 19/C #16 Awg. x X 9,a
NGA-68 - 12/C #16 Awg. x x 9,2
NGA-69 - 2/C #16 Awg. x x 9,a
KGA-70 - 18/C #16 Awg. x x 9,a
NGB-35 - 2/C #16 Awg. x x 9,a
NGB-39 - 3/C #16 Awg. x x 9,a
NGB-40 - &4/C #16 Awg. x x 9,a
NGB-55 - 45/C #16 Awg. x x 9,a
Cable - Thermocouple Extension Wire (Cerro Wire)
NGB-68 -~ 1 pair #16 Cu-Const x x 10,a
NGB-69 - 1 pair #16 Ir-Const x 10,a

Cable ~ 5KV Al Power (Okonite)

NGA-3 -~ Triplex 1000 MCM - 11
NGA-4 - 3/C 500 MOM X 13,
NGA-14 - Triplex 4/0 - ii

NGA-13 - 3/C #4/0 Awg. ~ ,a
Cable - 600 V Al Power (Okonite)

NGB~ - Triplex 500 MCM x 12,a

NGB--7 - Triplex 250 MCM x 12,a

NCF-11 - Triplex #2/0 Awg. x 12,a

NGB-12 - Triplex #1 Awg. X 12,a



DESCRIPTION (LOCA) (MSLB) PAGE

Cable - 300 V Cu Instrument (Cerro)

NGA-67 - 19/C #16 Awg. x x 13,a

NGA-58 - 12/C #16 Awg. x X 13,a

NGA-70 - 18/C #16 Aug. x x 13,a

NGB-35 - 2/C #16 Aug. x x 13,a

NGB-39 - 3/C #16 Awg. x b 13,a
Cable-Thermocouple (BIW

NGB-68 - 1 pair #16 Awg. Cu-Const x x ik,a
Cable - Triaxial (BIW

NGA-72 - Triax x 15,a
Cable - 60C V Cu Power Cable - Heat Tracing (Ckonite

NGB-01 - 2/C #10 Awg. x 15,a
Chiller Room Sump Pump Motors

DB-P-10A x 17 b,c
Fan Moiors and Motor-Operated Valve

HV-F-40A, 4OB X - 18,a

HV-F-714, 71B x - 18 b,ec

HV-F-24 - x 2 b.c,

MOV-HV_115-1,2 - x 17,a

MOV-HV_116-1,2 - X i7,a



DESCRIPTION

Level Transmitter

LT-RS-1514, B
LT-RS-251A, B

Motor Control Cernters

1-EP-MC-19 (1H1-2N)

1~EP-MC-20
1-EP-MC-21
1-EpP-MC-22
2-EP=-MC-19
2=-EP-MC-20
2=EP-MC-21
2=EpP-MC-22

11-2S)
1J1-2N)
{m—zs)
2H1-2N)
52&-2s)
2J1~2K)
(271-28)

Motor Operated Valves

MOV-QS-101A, B, C,
MOV-RS-155A, B

MOV-1564, B

MOV-SW-1034, B, C,
MOV-SW-1044, B, C,
MOV-SW-1084, B
MOV-SW-113A, B
MOV-QS-201A, B, C,
MOV-RS-255A, B
MOV-BS-256A, B
MOV-SW-2034, B, C,
MOV-SW-20kA, B, C,
MOV-SW-208A, B
MOV-SW-213A, B

Penetrations

Type IA-Instrument
Type IB-Control

Type IC, IIA, IIB, IIC, IID, ITE-Low Voltage Power

Type IIT-Triaxial

Type IV-Thermocouple

Penetration Splices

Terminal Blocks (Polysulfone)
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DESCRIPTION
Recirculation Spray Pump Motors (Inside)

RS-P-14
RS-P-1B

Recirculation Spray Pump Motors {(Outside

RS-P-24
RS-P-2B

Solenoid Uperated Valves

ASCO #HT8344 A7
ASCO #HT8321A5
ASCO #HTB30281U
ASCO #THT8320A102
ASCO #FT832014101
ASCO #HTB3IL9A11

1

Limit Switches For Use On:
MODEL # EA-180
Switchgear - 480 V
1-EE-SS-03
1-EE-SS-04
2-EE-SS-03
2-EE-SS-04
Switchgear Transformers - 480 V
1-EE-ST-01
1-EE-ST-02

2-EE-ST-01
2-EE-ST-02

{LOCA}
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DESCRIPTION

Terminal Blocks

Connectron Type:
NSE-3

NSS-3
PSU's

-

General Electric Type

EB5
EB25

Marathon Series:

200
1500

Thermo-Electric
3225's

Westinghouse Type
TBAL

Terminating Material

Okonite Tape - T-35
Okonite Tape - T-95

Raychem Heat Shrink
WCSF-N

HVT 7
HW™C

Radiation Monitoring Pump Motor

1-SW=-P-5,6,7,8
2-SW-P-5,6,7,8

(LOCA)
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(MSLB)
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IE 79-01

TAELE OF CONTENTS
PART II

QUALIFICATION
NSSS
INSIDE CONTAINMENT

DESCRIPTION
Steam Generator Flow Transmitters

FT-1474 2474
FT-1475, 2475
FT-15484 2484
FT-1485, 2485
FT-1404%  2LgL
FT-1495, 2495

Pressurizer Level Transmitters

LT-1459, 2459
LT-1k60, 2keC
LT-1461, 2ké1 -

Steam Generator Level Transmitters
(Narrow Range)

LT-1474, 2474
LT-1475, 2475
LT-1476, 2476
LT-1484 2484
LT-1485, 2485
LT-1486, 2486
LT-1404  24ok
LT-1495, 2495
LT-149¢, 2496
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DESCRIPTION {Loca) (MSLB) PAGE

Limit Switches for Valves

as denoted

HCV-1200 A,B,C x x w-lh, a

HCV=2200 A,B,C x x W~k a

TV- 1842, 2842 x x W-k 8
Position Switeh for Valves

ag denoted

HCV-1201, 2201 wW-5.a
Motor Operated Velves

MOvV-1380, 2380 x x W-b,8
Pressurizer Presgsure Transmitters

pr- 1455, 2455 x x w-7,a

PT- 1456, 2456 x x w-7.8

PT- 1457, 2L57 x x w-7.a
RCS Pressure Transmitters

(wide range)

PT-1402, 2hko2 x x w-8.a
Solenoid Operstors

HCV-1200 A,B,C x x w-9.a

HCV-2200 A,B,C x x W-9,8

LCV-14460 AR x x w-10,a

1CV-2460 ALB x x w-10,a

TV- 1842, 2842 % x wW-10,8

HCV-1201, 2201 x X W-10,a



DESCRIPTION

RCS Temperature Elements
(Wide Range)

TE-1410, 2410
TE-1413, 2413
TE-1k20, 2420
TE-1423, 223
TE-1430, 2430
TE-1433, 2433

RCS Temperature Elements
(Narrow Range)

TE-1412 B,
TE-1k22 B,
TE-1432 B,
TE-2k12 B,
TE-2422 B,
TE-2432 B,

voouououg
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l.

1.

the test data,

Operability Requirements:

Operability Demonstrated:

GENERAL DEFINITIONS

Time and temperature conditions at which the egquipment
may be required to function, after the initial 60 minute
transient period.

Thai testing done by the manufacturer for the stated
time and temperature conditions, demonstrating tne
adequacy of the equipment to operate during post
accident conditions. The adequacy was determined based
on use of the "10 degree centigrade” rule when evaluating
the test data.

Pre-test thermal aging was not considered,

NOTES

Radiation dose is sum of 40 year dose plus 120 day LOCA,

Adequacy was determined based on use of the "10 degree centigrade” rule when evaluating
Ref., IEEE Publication 117 and 275.






HANNER OF QUALIFICATION
L5
Rone

Normal Frvironment

industrie
NEMA NG )

1 Cumndaed

QUALIFICATION DOCUMENT

ione
Rorma! Eovironment

Specificetion NAS-31N

QUALIFICATION DEFICTENCIES
R DR,

NSLE

A, Deficiencies:

Equipment not gquaiified for exposure to:

1)
<)

Hign ambient tLempersture e
faturated sumospnere, 100% B.H,

5, OGolutions:

There are three possitle solutions as
atscussed Lelow:

Include the chrilier room inside

the control room pressure boundary
and eliminate its cosmonicetion
with the turbine bullding. This
invalves determining if the
compressed &ir system is edequate to
maintair pressure with the chiller
room included. Additiomal ducting
must be added to provide cooling to
the chiller rooe. Strocture?l
modifications to block fper. gs tc
turbine building and modif door t
he & pressure barrier.

Replace ungqualified equipeent with
quelified equipment.

Use eguipment in upaffected unit to
maintain control room epvironment.

Normel Environme:t

None



Pampas - Air O
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MARNER OF QUALIFICATION
MELE

None

Noreal Tnvirooment

Industyrial Standsrd
N W1

QUALIFICATION DOCIRENT

None

Sormal Environment

Specificetion NMAS-31S

ib

QUALTFICATION DEFICTENCIES
s,

ISLE

A.

Deficiencies:
Equipment not qualified for exposure to:

1) High smbient temperature 2110."
2) Gatareted atmosphere, 1008 B.H,
Solutions:

There are three possitle solutions as
discussed velow:

8. Include the chiller room inside
the control room pressure boundary
and eliminate its communicetion
with the turbine building. This
involves determining {f the
compressed Air system i{s adegquate to
meintain pressure with the chiller
room included. Additional ducting
must be added to provide cooling to
the chiller room. Structurel
modifications to btlock openings to
turbine building and modify door
to be a pressure barrier,

b. Replace unqualified equipment with
qualified eguipment.

c, Use equipment in umffected unit to
maintain cantrol room environment,

liormsl Environment

Yone






WOOER OF QUALIFICKTION
MSLE in Terbine bldg.

lione

Normal Environment

Industrial Standards
- VIIX
ASME - X

QUALIFICATION DOCUMENT
o T QCUMENT

MELE in Turtine bldg.

Nore

Normel Environment

Specification #NAS-31c

"

QUALIFICATION DEFICIENCIES
AND RECOPMNIED SOLUTIOS

MSLB in Tarbine bidg.

A Deficiencies:
1. High ambient tempereture 211°F
2. Baturated stmosphere

b. Solutions:

There 8re three possible sclutions
as discussed below:

a. Include the chiller room inside
the control room pressure
boundary and eliminate its
communication with the turbine
building. This involves
determining iT the compressed air
gystem is adequate to mmintain
pressure with the chiller room
included, Additional ducting
must be added to provide cooling to
the chiller room. EStructural
modifications te btlock openings to
turbine building and modify door
to be & pressure barrier.

b, Replace unqualified equipment with
quelified equipment,

= ise equipment in affected unit
to mintain control room erviromment,
sormal Environment

None



EQUIPMENT DESCRIPTION % MARK NO

=

Propellier Fan - Aerovent Fan

Company, Incorporated

P.0. NA 2k1/124)
1-EV-F-24
2-HV-F-2&

Model #7-21¢

Ins. Class F

Chiller rm, Service bldg.

DESCRIPTION OF ENVIRONMENT
e L RN S e

HSLE in Turbise btldg,

1. High ssblent temperature 2119

for duretion of steam discharge io
vicinity of chiller room air inlakes

(]

High ambient moisture content
saturated steam, LOON Ri for
duration of steam discharge.

Normal Enviroumest

70%F to 104%F
Motors and pumps will xeep
temperature above 70°F

ENVIRONMENT TO WHICH 5&.’1?. 18 su\l.lﬂﬁ’
MSLE  in Turbine bidg.

1. High ambient tempersture 211°9F
at saturated atmosphere

Norsal Enviroument

120°F

OPERALILITY KEQUIREMENTS

MSLE in Turbine bldg.

30 miputes - 2119 and 1001 RN

OPERABILITY DEMONSTRATED
WELS in Turbine bldg.

30 minutes - 211%F & 1008 R
120%

ACCURACY REQUIREMENTS

Not reguired
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or Operstied Vaives - Fisher

Governor Company - Continental
Division = ¥ield F.0. - Newkin #051&-
A-2008, loceted in charcoal iilter
duct from chilier room.

MOV-HV-106-1 &
MOV-HV-1i8-1 &

In).o:.c.nwg'me,
MOV-EV-215~% & 2

SOTE:

Upon farther investigstion it was

found that the electricel cosponents

of the sbove valves are within the
control room pressure boundary aszd
therefore will see no changing evvironment
due To an accident,

DESCRIPTICN OF ZNVIZONMERT

e s — et

No changing environmert







P.0. WA=25571255

S XV alum, power catle
{General Catle)
NoA-3 Tripiex 100¢ xCM

KGA-& e SO0 MM alum. armor
NGA-¢ 3'c 1250 ¥ alum. armor
BGA~S ifc 1250 MCM st, armor
KGA-10 1/c 2000 MCH

NGA-12 ife 1000 M alum. armor
RGA~13 3'c &/o ANC, alum armor
NGA-1%  Triplex ko AW,

RGA-9 1/ec 1500 MCH

Jacket: Neoprene
insulation: Ethylene Propyleme Rubber

Gutside Containpent

DESCRIPTION OF ENVIRORMENT

Loss of Cociant Accident (LOCA)

1 x 10" rads (based on 120 day

LOCA). In addition the KO year

radiation dose of & x 0% reds
must e considered for a total
possitle radiation dose of
1.06 x 10 reds.

Sormal Environment

%0 to 120°F

ENVIRORMENT TO WHICE BQUIP, IS QUALIFIET

e - —

)
2 x 10" rads
Formal Environment

% to 1209

Om-guwrm TY AEQUIREMENTS

Loss of Coolant Aceident (LOCA)

1.0 10" reds

ormel Eavirooment

~ o.
80 to 120F

OFEBARILITY DEMONSTRATED

s R T A

Loss of Joclant Accidemt (IACA)

—_— e e A

2 x wbw rads

Garssl Davironzent
Less than or equal to 10k




MANNER OF QUALIFICATION
LOCA
Test

Normel Environment

Industrial Standard
IPCEA S-19-81

QUALTFICATION DOCUMENT
LOCA

General Cavle Letter dated 12-22-71

Kormal Environment

Specification NAS-108

QUALIFICATION DEFICIERCIES
LOCA
A. Deficiencies:

Qualification Document is in letter fora
{(i.e., no formal test report data with
approved signature and date) and does not
address:

1) Accuracy of varisbles and test data
2) Test monitoring sensors
3) Test fecility

B. Solutions:

1} Accurscy of instrument even though
not stated, would commonly e *1%

2) Test monitoring sensors, even
though not identified, are assumed
to comply with Industrisl Standards
for their type of application.

1) Location of test facility, even though
not noted could be obtained from
Vendor Records.

The letter is & summary of the nuclear
incident environment tests performed on
similar constructed cables, which General
Cable has stated are applicable.

Normal Environment
A. Deficlencies:

Normal ambient temperature ms:
exceed ceables maximum continuons smbient
temperature,

B, Solutiom:

) Meximum temperature is of short
duration.

b) Cstles that are used in CAT IE
cireuits are not carrying full derated
current continuously. Their load is
in the range of SC to 79¢ of dersted
full load current with the exception
of emergency diesel generator which
doesn't operate continuously during
plant life.



S s

P.0. RA-25612%6
00 V Alum. Power Catle
(Genersl Catle)

NGE=-5 Triplex S00 ¥M
NGE-7 Triplex 250 MM
NG5-11 Triplex 2/0 AWG,
NGE=-12 Triplex #1 aWG.
Jjacket: Necprene

Ingulation: Ethylene Propylene Rubber

Inside and Outside Containment

RESCRIPTIQN OF ENVIRONMENT

Loss of Coolant Accident {LOCA)
2805 G to 30 min
Reduce from 250°F

te 150°F 30 to &0 min
15Q0¢ >50 min

b5 psig 0 to 30 =min
Reduce from 4%

to O psig 30 to 50 min
0 psig *&0 min

7.2 x 107 reds(1)

Spray: O-4% hrs. Solution of boric
acid (2000-2100 ppm boron) bulfered
to & pi of 8.5 to 11 with NeOH. > &4 hLrs
similar solution with a pE of 7 to 9.

ENVIRONMENT TO WHICH BQUIP. IS QUALIFIED
Loss of Coolant Accident (LOCA)

Irradiated to .55 x 105 reads
100 psig @ 3k0oF for & nrs.

62 psig @ 3100F  for 1 hr.

20 psig @ 260°F  for 43 hrs.
2.5 peig & 260%F for 5 days

Spray: Throughout test cycle sclution
consisting of & 2000 ppm soiution of
boron &8s boric acid buffered with NaOH
to a pit of 9.0 a
irradisted an additional 1.%5 x 10
bringing the total exposure to 2 x
rads.

OEEATILITY Regiiinaes

Loss of Coolssnt Accident {LOCA)
120 day @ 150%

OPERABILITY DEMONSTRATED (2)
LOCA

153 htr @ 260°F

Post LOCA thermml aging s
equivalent to 430 days & 150%

ACCURACY REQUIREMENTS
LocA
ot reguired



QUALIFICATION DEFICIENCIES

SERLIFICATION Docuse 2P EECONEED SO UTIS
Genersl Calle Letter dsted 12-22-71 A. Deficiencies:

Quelification Document is in letter
form (i.e,, no Tormal test report
with epproved signature snd date)
does not address:

1) Accuracy of verisbles and test data

2) Test monitoring sensors

3) Test fscility

E, Solutions:

1) Accurecy of instrument even though
not stated, would commonly be *1%

2) Test monitoring sensors, even though
not identified, are sgsumed to comply
with [ndustrial Stendards for their
type of application.

3) Locetion of test facility, even
thougn not noted could he obtained
from Vendor Records,

The letter is & susmary of the nuclear
incident environment tests performed
on cables of a similar construction,
which General Cable has stated are
applicable.



EQUIPMENT DESCRIPTION & NARE, WO,

P.0. RA-128/1128
600 V. Cu, Power Cavle

Okonite

®GA-20 1l/c 250 oM
NGA -21 1/c 2/0 ANG
WGB-15 Tripiex # AWG
NGE-16 Triplex #6 ANG
NGE-17 e #8 AwG
NGE-18 /e #10 AWG
NGE-19 3/c #12 aWG

Jacket - Reoprene
insulation: Ethylene Propylene Rubber

Inside and Outsids Containmest

DESCRIPTION OF ERVIRONMENT

Loss of Coclant Accident {(LOCA)
B

Q to 30 min
Reduce from 280°%F
to 150% 30 to 60 min
150%F > 60 min
45 psig € to 30 min
Reduce from 45 3C to 60 min
to C psig
0 psig 7 760 min
7.2 2 10" reds (1)

Spray: O-% hr Solution of voric acid
{200~2100 ppm boron) buffered to a

P of 8.5 to 11 with BaOH >4 hr
Similar sc'ution with & pi of

7 to 9.

Main Steam Line Hreak (MSLL)
L5oey 0 toc 2 min
280% 2 to &0 min
15008 > 60 min

b5 peig 0 to 30 min
Heduce from 45

to O psig 30 to 60 min
Q psig » 60 ain

3 x 107 radgs

ERVIEONMERT TO WHICH BQUIP, 1S QUALIFIED

Losa of Coclant Accident (LOCA)

Aged 168 nr @ 121%
Irredisted to 2 x 107 reds

R e ure :

F—xﬁ,ﬁe @ 3oh0F For & nr

1& psig @ 2529 For 7 days
Spray: 10,000 ppm toric acid buffered
with NaOH to a pi of 10.5 throughout the
R exposure period.

Boiling Water Reactor Exposure (SWH)

A series of transient cycles esch con~
sisting of & rise toc a specified press
and temp for & specified time and &
gradual retarn to initizl conditioms.
Following transient cycles 100 day
exposure to live steam 0 psig, 2129

fel exposure includes a transient cycle
at 104 psig &t 3WSYF for 3 hr and 20 =min.
HELE

Game as "Description of Envircmment”

QPERABILITY REQUIREMENTS
LoCA

120 days & 1509

LB

120 days @ 150°%F

OFERABILITY UEMONSTRATED 52!

308% - 3w 20 amin
MO - 4 hr 27 aie

256% - 1 day
232% - 100 days
253°F - 10 hr
324% - & nr
252% - 7 aays

Post LOCA thermal aging is greater than
2.9 years & 1

MSLB

See above
ACCURACY 1 S

IACA & MELB

fot required



Loca

Test - Sequential

MSLE
Test - Anslysis

Maximum calculated surface temperature
duyring limiting MSLE is 335°F which

does not exceed gualification tempereture
of 359 given in EWK

exposure portion of LOCA qualification.

LOCA

Okonite's Engineering Report
No. 1h1 dmted 2/29/72

Additfonal Supperting Documents

Outline of Franklin Institute
Research Lsboratory report F-Cico

IEEE Transeaction Peper T 7% Ok k&

MSLB

FSAR Section 3C and response to
Comment 7.17 (Note to be revised
to include this item),

o

QUALIFICATION DEFICIENCIES
AND RECOMMENDED SOLUTIONS
ioch

A. beficiencies:
Qualification document does not sddress:

Accuracy of veriables and test data
Test monitoring sensors
Test facility

Ll 1O p=
s

Solution:

Accuracy of instrument even though not
stated would commoniy be *1%.

2) Test monitoring sensors, even though
not identified, are assumed vto comply
with Industrial Standards for their
type of application.

3} Location of test facility even though

not noted could be obtained from

vendor's records, Additional supporting
documents indicate that some tests were
performed at Franklin institute.

b=y
LA

MELB

Qualification based or independent test
und analysis.

Each of the gqualificestion parameters
(obtained from independent test and
analysis) exceedS the corresponding MSLE

requirements.

Amend FOAR as stated in "Qualificstion
Document",



..
Cerro W =
*NGA-15 Triplex 250 MOM
RGA-17 Triplex #2/0 AWG
HWGA~33 5'c 2-48 and M-#12 Aw
NGA-ol Tie #12 AWG
NGE-3 kic #15 AWG
WGE-37 2/c #8 awc

NGA 15, 17 & NGB 37
Jacketl: Asbestos Ireid
Insulation: Silicone Rabber

NGA 33, 51 & NGB 34
Jacket: Silicone Rubber
Insulation: Silicone Rubber

iuside Conteinment

"NGA-15 is required for the inside
recirc sprey pumps. All other itema
are not required far post sccident
operation.

GESCRLPTION OF ENVIRONMENT
Loss of Coolant Accident (LOCA)
250%F 0 to 30 min
Reduce from 280°%

to 1509F 30 to %0 =min
L > 50 min

45 peig © to 30 min
Reduce fram 45

to 0 psig 30 to 50 min
Q paig > 60 mi

7.2 x 107 reds (1)

Spray: O-4 hr Solution of btoric acid
{2000-2100 ppm boron) tuffered %o a
P of 5.5 to 11 with NeQH >§ hr
Similar solution with a pi of 7 0 9

MELE
430% 0 to 2 min

280°% 2 to &0 min

150°F > 60 min

45 peig to

0 psig 3C to 50 min

0 psig > 60 min

3 x 107 rads

ENVIEONMENT TO WiICH BQUIPMENT IS QUALIFIED

ia
27 for 12 nr
Spray: Last 2 hr of 12 hr period with a solution
ouga&!agggigugi

Post LOCA thermal aging is
equivalent to 55 days @ 150°¥.




——

MARNER OF ION

Test - Sequential

Main Stesm Line Break (MSLE)

Tempersture - Anslysis

Maximwe calculated surface Lemperature
during limiting MSLE is 335°F whi‘h does
not exceed gqualificstion temperature of
LEQPF givern in Rockbestos' (formerly
Cerro) letter dsted 4/25/77.

Pressure and Radiation - Test

Refer to LOCA Qualification

gmn':m‘rm DOCUMESRT
10CA

Franklin Institute Research
Laboratory (FIRL), Report F-C2857

Cerrec's Bupplemert to FIRL,
Report F-Co657

FIRL, Report (2750

Cerro's Supplement to FIRL,
Report P-C2750

MELR

FSAR Bection 3C and response to
Corment T.17

Rockbestos' letter dated L/25/77
1OCA gualification documesnts

QUALTFICATION DEFICIESCIES
AND RECOMGIED SpREE.

10CA

-
"

Deficiencies:

Qualificetior doc:ments do not address:

1)
2)

2
Y

5)

Accuracy of test data and variables
Test menitoring sensors

275°F, © to 30 min vs 29QOF

1,750 ppe horon vs 2,000 ppm
lLong-term post-accident operabilities
not demonstrated

Solutions:

1)

2)

3}

")

5)

MSLE

Accuracy of instrument, even though not stated,
would commonly be *1%.

Test monitoring sensors, even though not identified,
are sssumed to comply with Industrial Standards for
their type of application.

The above 2760F through first 30 min is within
tolerance of the LOCA temp transient profile -

FSAR Pig. ©.7-82 (Amendmenti No. £5)

The cable jacket ie of an asbvestos braid wnich

nas beer ghown to be resistant to all diluted
alkaline solutions. Therefore, we believe that
since the LOCA spray is in the ramge of &

diluted alkaline solution, it should have no
significant effect on the ceble,

The cable (NGA-15) insulation is rated for 1259C
conductor temperature at rated smpacity, it can be
s-own by standard industry practices that the
cable is capable of opersting in a 1500F smbient
cort innously.

Sach of the guelification perameters (obtsined from
irdependent test ant anmalysis) ewceeds the corresponding
MS1B requiremems,



EQUIPMENT DESCRIPTION % MARK NO

P.G. BA-312/13/2
o600 ¥ Control Catle

Cerro Wire and Cable Company

NGA-19
NGA- 3%
NGA-35
NGA=35
NGA-37
BGA-38
NGA-39
NGA-bO
NGA-4h
NGA-55
NCA-RT
NGA-BG
NGA=ST7
NGA-TT
RGB-&2
BGR-bi
NOB-bS

Jacket: Neoprene
Insulation: Cross-linked Folyethylene

Inside and Qutside Containpent

2'c #2 AWG
1/e #14 awc
2/c #1h awc
e #1% AWG
S/'e #1k awc
T/e #1% ANG
9/c #1k WG

12 'c #1b AwG
1’c #17 awc

rEe

EYNEEdEn
anonn

*EERERRRR

EEEEERER

&

DESCRIPTION OF ENVIRONMENT

P ol 2

Loss of Coolast Accident (1LOCA)

2809 0 to 30 =min

Reduce from 230% 30 to &0 min
to 1509

150% > &0 min

45 psig 0 to 30 mia

Reduce from 45

to O psig 30 to &0 min
0 peig ., > 60 =min

7.2 x 10" rads {1)

Spray:

0-4 br Solution of boric acid
(2,000-2100 ppm boron) buffered
to & pH of 8,5 to 11 with NeQ:

> & hr simiiar solution with &

i of 7 to 4,
MSLE

o
Y30 ¥ 0 to 2 min
280% 2 to o0 mia
150% * 60 min
45 paig O to 30 amin
Reduce from
%5 to O peig 30 to <0 min
Opng_’ > 60 min
3 x 107 reds 4O yr. dose

EXYLSOWENT 70 WICH BQUIP, IS QUALIPLE,
LOCA

Irradisted to 2 x 107 rads
50 peig and 27°°9F for 12 nr
Sprey: Last 2 hr of 12 hr period with a
solution of borated weter containing
approximately 1.720 ppm of boron ss voric
acid,

Reduce to 5 peig and i44°%F over an un-
specified time with spray continued.

160% at 5 Psig for the remminder of the
7 Gay period with no sprey.

OPERABILITY REQUIREMENTS
LOCA & HSLE

120 days @ 150°F

OPERABILITY DEMONSTRATED(Z)

S e

Loca

270°F for 12 br
120% for ¢ days

Post LOCA thermal aging i!s equivalent
71 day @ 150°%F

2u2% for 3% br

Post MSLE thermal aging is equivalent to
2 yrs. @ 150°F.

ACCURACY REQUIREMENTS

40t required

ST T

MSLE

Thermally aged for 1300 hr @ 150%
irradiated at & rate 0.30 x rads per
rad

hr far total dose of J.01 x 10

Spray: Solution of £200 ppe Soron and
hydrazine solutioa mmuc B
value of between 5.5 apd 10.0 for 399 hr

3769% @ 58 peig © to 13 min
ITEF @ 2 peig i3 to 15 wmia
3069F @ 62 paig 15 to 20 =mia
3379 @ 0 peig 20 to 25 min
Reduce from 3 25 min to 3.6

3
€ 50 psig to 22 ?%



S O S ITICKTION
LOCA

Test - Sequentisl

Test - Sequential

SERTIENS hrur
LacA

Franklin Institute Reseerch
Latoretory Report F-C2357

Cerro’'s Supplement to F.I R.L.

Report F-C2857

MBLE

Rockbestos Company

Report 13-10L07-E)88~13-2
Test was performed on cable
of a similar construction ss

that supplied in P.O, NA-312/1:12

FSAR Section ¥ and response to
Comment 7.17 {Note to be revised
to include this item).

8

QUALIFICATION DEFICIENCIES
A BooneEs s

e

LOCA
A, Deficiencies:

1) Accurecy of Lest dats and variables
2] Test monitoring sensors

3} 1,720 ppm boron vs 2, 000-2100 ppe
L) 2769 0 to 30 min vs 280°%F

E. Solutions:

1} Accurscy of instrument even though
not steted would cormoniy he ¢i%

2) Test monitering sensors, even
though not identified, are assumed
to comply with Industrial Ctendsrds
for their type of spplicstion.

3) The cable jacket is of & neoprene
mterial which wes ghown to be
resistant to 211 diluted alkaline
solutions, Therefore we believe
thet since the LOCA spray is in
the range of & diluted alksline

solution it should have no
significant effect on the cable.

%) The sbove 276°F through Tiret 30 min
is within tolerance of the LOCA temp.

trans lent le - FSAR Fig, £.2-82
‘\Amﬁ-—mz )

MSLB

1) Accurscy of test date and varisbles
2) Test Monitoring Sensors
3) Qualification temp. is below propose
accident temp. 430°F for 2 min
ve 3759 for 13 min

Solutions:

1} Accurscy of instrument even though
nct stated would be *1%

2) Test monitoring sensors, ever “hough
not identified, are assumed to comply
with Industrial Stardards for their
type of application,

3} Surface temp. w:ll reech & meximum
of 355% after 2 mir @ 430°F therefore
ve meet the temp, requirements.



UIPMENT DESCRIPTION & MARK NO.

K

P.0, NA~205 /1265
300 V Instrument Catle
(Hoston Insulsted Wire and Cable)

NGA-T 1G%c No. 1o AWNG
NGA-¢8 12/c No. it AWG
NGA-t9 27e %o, 15 AWD
HGA-TO 187 SNo. 1t AWGC
*HaB-35 2/¢ No, 16 AWG
*HGE-319 3le Ho, 10 AWG
TNGE-RO S/e  Ro. 10 AWG
NGCB~5% 45/e YNo. 1t ANG

‘acket . Heoprene
insulation: Cross-linked Folyethylene

Inside and Outside Containment

*Denote catles thal are used inside
containment on class IE circuits,

DESCRIPTION OF ENVIRONMENT

2500F Q0 to 30 min
Reduce from 230%

to 150909 30 to =0 min
150°% > 50 =in

&5 psig 0 to 30 min
Reduce from 45

to O psig 30 to O =in
0 psig - S D min

7.2 x 10" reds {1)

Spray: O-% hrs solution of voric scid
(200-2100 pp= boron) buffered to & pH
of 8.5 to 1l with NaGH> & hrs similar
solution with a pi of T 10 9

L3007 0 to 2 min
230°F 2 %o O min
1509F * o0 min

85 peig 2 to 30 min
Reduce from &%

to Q psig 30 %o O =ia
O peig > 60 mina

3 x 107 reds

ENVIRORMENT 10 WICH BQUIP 1S QUALIFIED

Loch
irradiated to 1 x 10° rads

280°F &t 45 peig 0 =min

205°F st O psig 2% urs

Spray: Throughout 29 hr period wilh s
solution of 0.20 molar boron as boric acid
with the pii adjusted to 3-8.5 with a 0.019
=molar solution aof NadE

¥Si5

Seme &s "Description of Environment™

OFPERABILITY HEQUIHEMENTS

oca
120 days & 150%

MELE

120 days @ 150%

OPERABILITY DEMONSTRATED (2)

LOCA
2800F for O min
2059 for 24 ntre

Post LOCA thermal aging iz not egquivalent
10 cperating reguirements

MELE




MANNER OF QUALIFICATION

Tes® - Sequentisl

MELE

Temperature ~ Analysis

Maximum calculated surface
temperature during limiting
MSLE is 343°F which does not
exceed qualification temperature
of JO'Y given in B.I.W. letter
dated 10 12-70.

Pressure and Radiation - Test
refer to LOCA qualification

QUALTFICATION DOCUMENT

LOCA

E.I.W. Letters dated
b B & g
12-1k-T1

MSLE

FSAR Section 3C and response
to comment 7,17

H.I.W. letter dated 10-12-7
LOCA Qualification documents

QUALIPICATION DEFICIENCIES
S0 NS ST,

LOCA

4. Deficiencies:

P N e

Accuracy of veariables ard test dats
Test monitoring sensors

Test facility

8-8.5 pii v 3.5~11 g

Time, tempersture envelope not
sufficient

E. Sclutions:

2

Accuracy of instrument even though
not stated would commonly be +1%
Test monitoring sensors, even though
not identified, are assumed to comply
with Industriel Standards for their
type of application,

Location of test facility, even though
not noted, can be obtained from Vendor
records.

The cable jacket is of & seoprens
meterial which was shown to e
resistant to all diluted elkaline
solutions, Therefore, we bLelieve that
since the LOCA spray is in the range
of a dilutad alialine sclution it
should have no significant effect on
he cable,

This instrument cable has the same
‘acket & insulation as the GOOv
Control Cable, P.). NA 312/1312 page
SA which eorpassed operebility
requirements. We will get further
test date,



BQUIPMENT TESCEIPTION & MARK ¥O.

P.O. NA-252
Thermocoople Extensior Wire
{Cerro Wire and Catle)

e ] 1 pair No. 1= Copper-
Constantan

NGB 3 1 pair Fo. 1o Iron-
Consteantan

Jacket: Neoprene

Izsdmtion: Sllicone Rubtver

Inside and Outside Containment

NOTE :

Under further investigation it was

found thet these catle are not used
in the systems that are reguired ic
mitigate s Design Basis Accident.

A s o N I N R R N TR R RN T TRE SEIREUTRTR—.-,

DESCRIPTION OF ERVIRORMENT
= e 18

Loss of Coolant Accident (LOCA)

280" ¢ to 30 mis
Reduce from 2%°F

to 1509 30 to 60 min
&5 peig > o min
Feduce from 45 0 to 30 =min
o O peig 30 to 90 min
0 peiz . > 60 min

7.2 x 10" reds (1)

Spray: ©O-k hrs Solstion of toric acid
{2000-2100 ppa toron) buffered to & pi
of 2.5 to 11 with XaOH * & nrs similar
solction with a phi of 7 10 @

1ACA

3
irradisted to 2 x 10 rads
50 psig ar 2T59F 12 &urs

Spreay: Last 2 hrs of 12 br period
solution of voreted water containing
approximately 1720 ppm of voron a8 boric
acid,

Reduce 0 5 psig and LloA9F over an
umcxtied time with spray continued,
1LO%F at S peig Tor the ressinder of

7 day period without spray. F-C2750
indicates thal in an eariler test the
spray was cuffered with Sa0i to & p# of G,

B T R L B R~ P— R —_—

OPERABILITY UTREMENTS

Kot required

OFERABILITY DEMGNSTRATED

Sict reg ved
ACCURACY_REQUIRSNENTS

Nol required

Tap——



MANNER OF QURLIFIONTION
LOCA

f—

Test~ Sequential

QULIFICATION Docthet

LOCA

Franklin Instituve Rese&rch
[atoretory Report F-C2857

Cerro's Supplement to F.I.R.L,

Franklin Insitute Hesearch
Lavoratory Report F-C2750

Cerro's Supplement to F.I.R.L.
Report ¥=-C2750

10

QUALTPICATION DEFICIENCIES
ARD RECOMMENDED SOLUTIONS
e S S =

LOCA

=

Deficiencies:

Accuracy of veriables and test data
Test monitoring sensors

275°F for O to 30 min is below
environment of 250°F for 30 min
Test solution is 1750 PP= boron vs
2000-2100 ppm boron.

Solutions:

1.
2,

Accuracy of instrument even though
not stated would commonly be +1%.
Test monitoring sensors, even though
not ldentified, are assumed to comply
with Industrial Standards for their
type of epplication.

279 for first 30 min is within
toierance of the LOCA temperature
transient profile - FSAR Fig. 6.2-82
{Amendment No. ¢5)

F-C2750 indicates that in an earlier
test the spray was buffered with
NaOk to & pi of 9

Furthermore, cable lecket i of &
neoprene material which has been shown
to be resistant to all diluted
alkaline solutions., Therefore we
believe thal since the LOCA sprey

is in the range of & diluted
alkaline solution it ghould have no
significant effect on the cable.






NANNER OF QUALTFICATION
LOCA

Test

Noraal Snvironment

Industrial Standsrds, IPCEA
s-19-%1

QUALIFICATION DOCUMENT
LR

Okonrite's Engineering Report

Additienal Supporting Documents
Outline of Franklin lastitute
Research labarstory Report

Fe0 3008

IEFE Trensection Paper T7% Okl &

Norsel Environment

Specification NAS-108

81

QUALIFICATION DEFICIERCIES
AND SECORMENDED SOLUTIONS

LCA

A. Deficiencies:
Qualification document does not rddress:

1} accuracy of wariables and test
dsts .

2) Teet monitoring sensors, retention
of records {i.e. traceatility of
instrumentation)

3) Test facilizy

1) Accurscy of vest dsta and
variatles even though not addressed
would commorly have tees sade with
lostruments having sccurscies of 14,

2) 7Test mouitoring sensors, even though
rnot sddressed can be assumed to be
of typical types.

i} Test facility coul@ be determined
fros vendor records,

Noraml Eoviroament

A. Deficiencies:
Rormel emtlient tempersture may exceed
cible mAaximam continuous ambient
temperature

E. Solutiom:

a) psximum tempersture is of short durstion,

b) Cable that are used in Cat I circuit
are npot carvying full rated current
continvously. Their load is in the
range of 50 to 75% of dersted fuli
loed current with tie exception of
emergency diesel generator whicn is
intermittent duty.



SJUINENT DESCRIPTION & YARK NO,
PO, Na-3%% 135
L00 V Alamins Power Cable

Okonite

¥GE~S Tripiex 500 MCM
NoE-7 Triplex 250 MM
NGB-11 Triplex #2/0 AWG.
SGE-\2 Triplex #1 AW,

‘acket : Neoprene

Insulatic.: Ethylene Propylene Rubber

Tagide and Ouiside Containment

DESCRIPTION OF ENVIRORMENT OPERABILITY REQ/IREMENTS
LOCA .
Loss of Covlant Accident (LOCA) 120 S @ o'y
250% 0 to 30 mis
Reduce from 250°F OFEFABILITY DEMONSTRATED (2]
to 150% 3C to &0 min focK E
150% > 53 min 306% - 3 Br. 20 min
kS peig 0 to 3 min 3O -~ b by, 27 ain
Reduce from &5 to 2569 - 1 day
0 peig 30 to 50 min 2129 - 100 days
0 psig 5 > 50 min 259°F - 10 hre
7.2 x 10 reds (1) 324% - & nrs
2529 - 7 days
Spray: O-k 3Solution of boric acid
(2,000-2,100 ppm boron) Post LOCA thermal aging is greater than
tuffered to & pif of 8.5 to 11 with 2.9 years @ 150°%

NadH, >4 ar Similar solution with
aplof 7Tt g,

WITIROOIE To WIS MU, I SGTrDp S

e

Not reguired

Aged 158 ur at 121°C
irradisted to 2 x wom rads

AE Exposure -
324°%F at 50 psig 0 to s hr
25297 at 14 peig for 7 days
Spray: OB hr Solution of boric scid
with KaOi to & pH of 10.5 thoughout the
FWR exposure period.

Boiling Water Feactor Exposure:

A series of trangient cycles each
consisting of a rise to & specified
pressure and tesperature for & specified
lime and & gradael return to iotial
condition, Foll ring transient cycles
100 day exposure to live steaz O psig

@ 2129,




MANYER OF QUALIFTCATION

LOCa

Tegt - Sequential

QUALIFICATION DOCUMENT
LOCA

Okonite's Engineering Report
No. 141 dated February 29, 1972

Acditional supporting Dociments

Outline of Franklin Institute
Fesearch lasoratory Report P-Ciogk

[EEE Transsction Paper T 7% Obh &

QUALIFICATION DEFICIENCTES

ARD ESCOMMENTIED SOLUTIONS.

LOCK

£. Deficiencies

Qualification Document doegs not address:

1) Accurecy of varisbles and test data
2) Test monitoring sensors
3) Test fecility

5. Salutions:

1) Accurecy of instrument even though not
stated would commonly be *1%

2) Test monitoring sensors, even though
not identified, ere szsumed to comply
with Industrial Standards for their
type of spplication,

3) Test recility, even though not identi-
fied, could be determined from vendor's
records. (Additional supporting docu-
ment indicates that some tests were
performed &t Franklin Institute. )






Test - Seguentisl

¥ELE

Temperature Analysis

Maximum calculeted surface
temperature during limiting
¥ELE im W30 which does not
exceed gquslification tem-
prrature of 5207 given in
Rockbestos (formerly Cerro)
letter dated %-25-77
Pregsure and Radiation - Test
Refer to LOCA Qualifieation

Bocktestos (formerly Cerro)
Lettar dated 2-21-79 and ite
ettached report

L

FSAR Section 3C and regponse
vo comment 7.17

Rockbeetos letier dated
5-25-7T7

LOCA qualification document

i3

QUALIFICATION DEFICIENCIES
AND RECOMMENDED SOLUTIONS

A. Deficiencies:
Quaiificetion docum nt does not address:
1. Accurecy of varistles and test data
2. Test monitoring sensors retention
of recorde {trecesbility of
instrumentation)
3. Test facility

ROTE: Dosimeters =re addressed
E, Solution

1. Accuracy of instrument even though
not stated would commonly be <15,
2, Test nonitoring sensors, even
though not identified, are assumed
to comply with irdustrial Standards
for tneir type of applicetion
Test facility could bde determined
from Vender's records

v

MELE

Quelificetion tased on independent tesgt
and analysis,

Bach of the guelifieatior paremeters iob-
tained from independent test and analysis)
exceeds the corresponding MSLE requirements



Lka

DESCRIPTION OF SRVISCINENT

PO ONA LOS/ Lead
Thermocouple Extension Wire LACA

Soston Insulated Wire & Caile b 0 to 30 min OFERABILITT DEIMSTAATED
Feduce fros 26007 e

BE-o5 i pair #15 Copper- to 1509F 30 to o0 ;in WoL reguired

CanStartan 1509¥ >50 ma

Redoce from 45 ACCURACY SEQUIREMENTS
ta O pelg 30 o <0 min M

Jacket . Necprene Q psig >60 =in Rt required

Insviastica: Cross~linked Folysthylene 7.2 x I0F radail)

Spray: O-% brs Sclutlon of boric scid
{S000-2100 ppm boron) buffeves o
& pii of 3.5 o 11 with BadE > & hr

Inside Contairment Simiier solution with a ¢ of 7
! w0 9.
] ENVIZONMENT TO WEICH SQUIF. 15 GUALIFIED
BOTE ; LOCA
tnder further iuvestigetion it wes Irradiated to i x ro.m rads
foupd that this cable is not used 2509 at 45 psig 60 ain
in aystems that are required to 205 at O psig 2 nrs

mitigate & Design Besis Accident.
Solution of C.<0 solar boroo & Loric
] acid with the pi edjusted to 3-8.5 with
: a 0.019 moler sciution of NeOH for 2%
! br period,

L e di i ] s

PV —— R - - P S —— — I — R ——— W L ——— R Io——————

SR . e LEPRAY e
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QUALIPICATION DEFICIERCIES

e Gl B D HRCONONED SUUTION
E.1I.W,'s Engineering Comments A. DeTiciencies
No. 2L6C5-EP Bev, b
{specifically Test No. TSC008) qualificetion document does not sddress:

1} Accurscy of variables and test dats
2) Test monitoring sensors

3) Test facility o

&) 2759 st 30 min mark vs 250 F

5) 35 peig et 30 min marz ve 55 peig
£) pi of 8 te 5.5 ve pR of 8.5 to 11

B. Soluticnms

1} Accurscy of instrument even though
not stated would commonly be 1%,

2) Test monitoring sensors, even though
not identified, are assumed to comply
with Industrial Standards for their
type of application.

3] Test fecility, even though not
ident ified, could be determined
Vendor's records.

L) O750F st 30 min merk is within
tolerance of the LOCA temperature
trapsiest profile FSAR Pig. 6.2-82
{Anendmect Mo. £5).

5) 35 psig st 30 win park is within
tolerance of the 1OCA pressure
transient profile FEAR Fig. £.2>63
(amendment Ne. £5),

€) The cable jacket is of a hypalon
material which W5 shown tc be
resistart to all diluted alkalire
sclut ions, Therefore, we belleve
that since the LOCA spray is in
it range of & diluted alkrline
solution it should have no signif-
icart effect on the cabdble.
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PO NASLOL SN
o0C V. Ca. Power Dabie-Seat Tracing

\Okonite }

RGE-01L 2/c #10 A¥G
Jacket - Hypaion

Insuistion: C(ross-linked Polyethyliene

izside and Outside Containment

OEECRIPTION OF ENVIRONMERT

Loss of Coolsut Accident (LOCA)

ZE0PF O to 30 min
Reduce from 2500F

to 150% 30 to 60 ain
1509 > G0 min

&5 psig 0 to 30 min
Reduce from 45

to O psiz 30 to 68 min
C psig > &0 min

7.2 x 107 rads(1)

Spray: O-& nr Solution of torie
acid (2,000-2100 ppm ooron)
buffered to & pH of 8.5 to 11 with
KaOHE. Y & hur Similar solution with a
# of 7 to 9,

For 31 day period

256°%F /70 psig € to 10 sec
Rise to MGOF/
i3 psig 10 sec %0 9 =min
39 /115 peig 5 min to 3 hr
Reduce to l40CF Jar to S bhr
280°F /70 peig Shr to S hr
azd 10 sec
Rise o WweOF/ 5 hr and 10 sec zo
113 psig S br oand S5 min
FeOF /1L peig 5 ar sand 5 min
to 8 nr
3359 /95 pelg 5 ar to 11 hr
315% /69 peig 11 nor to 15 hr
26577 1268 peig i5 br to & dsy
2129F /0 psig day o i1 day

i1
Sprey: Continuously for 31 day period solotlion of
2,000 ppm boron as boric acid suffered withk NadH
to & ph o F-il. Irradiated o _..wuwwg
during the 31 day period, Total 2 x 107 reds.

1

Luss of Coolant Accident(LOCA}

120 cays 9 150%

OFEHABILITY DEMONSTRATED L2
Loss of Coolaat Accident (LOCA)

27 dags @ 212%

Post LACA thermmi aging i- sjulveient
to 29i days @ 150%
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Emﬂﬁ & MARX NO, UESCRIPTION OF ENVIRONMENT OYERASILITY REGUIREMENTS

R bk S
P.O. !og\.....hp.b" MSLE in Turcine Building MS15 i Turbine Buillding
Motor Opersted Valves - Eliiot Compeuy: 1. High azbient tempersture 211°F for 30 min -~ Z11°F and 100% SH
duration of steam discrarge in
I-MOV-EP-115-1,2 vicinity of chkiiler room air
1-MDV-HV=-11c~3 2 intakes -~ 30 min
2=MOV-HV-115-1,2 Normal Envircmment
2-MOV-HT=116~1,0 2., HEigh esbient moisture content
satursted stesm, 100% R for 10LOF
durat lon of stean discharge
30 =in
Model @MAR-25 OPERABLLITY gwﬂ.g
MSLE in Turdine Bullding
Normal Baviromsent
Fone
Chiller Room, Service Bullding ™ to 10K°F
Motors and pumps will keep lemperature
above TO°F Normal Envircoment
Rone
EFVIRONMERT TO WeItH BQUIr, IS QUALTFIZD
Nooe Hot reguired

104°F



BANNER OF QUALTFICATION

Maln Stesm Line Break (MSLE) in Turbine Building

None

QUALIFICATIOR DOCIMENT

MSLE in Turbine Building

None

Nermal Enviromment

Specification NAS-31f

QUALTIFICATION LEFICIENCIES
AXD AECOMEIDED SOLITIONS

MSLE ir Twrbine Building

A.

B.

1)
2)

High ambiert temperature 211°F
Saturated atmosphere

Solution:

Substitute EPT liner to withstand 10°F

Trere are three possible solutions as
discussed below:

Include the chiller room inside the control
room pressure bowxiary and eliminate its
copmunicat ion with the turbine building.
This involves determining if the compressed
gir system is adequate to maintain pressure
with the chiller room included. Additional
ducting must be edded to provide cooling to
the chiller room. Structural modifications
to block openings to turbine building and
modify door to be a pressure barrier.

Replace ungualified equipment wit: qualified
equipment |

Use equipment in unaffected unit to mmintain
comtrel room enviromment .

Rone

o
~4



SQUIRNENT DESCRIPTION § MARK 50,

P.0O. NA-421/1k21

Chiller Room Samp Pumps -
johnston Pump Compasny :
1-DE-P-104

2-Db-P-10A

Model # Type S0ZV

Chiller rm, Service hldg.

-t WA L

SLE in Turbine bidg.

1. High ambient tempersture 211%
for duretion of steem discharge ia
viciniiy of chiiler room &ir intakes
30 minutes.

2. #High ambient moisture content -

satureted steam, 100% RH for
duration of steam discharge 30 minutes.

70° to 106%F
Motors and punps will xeep tesperature above
TOPF,

ENVIRONMERT TC WHICH BQUIP. I8 QUALIFIED

MSLE in Turbine bldg.

1. High ambient tempersture 211°F
st saturated slmosprere

Hormel Environment

10k°F

17c

OPERABILITY ﬁ‘ﬂm}

MSLE in Turbice Bullding

30 minutes - 2119F & 100§ EH

Normai Environment

106%F

GPERAEIL ITY DEMONSTRATED

MSLE in Turbine mmmg

Sone

Normal Eavircumert
106%F

ACCURACY i S



R e R

MSLE in Turtine oidg.
Vendor reply to TLX inguiry

Normel Environment

Indusirial Standards
TEEE 1128

ANSI E3. 15

ANSI B3, 16

ASME PIC B.2

NEMR MGL

QELIPIONE TN T

MSLE in Turbine tldg.

TLX 3-25~79 - lohn Anderson
to J.E. Krechting

Kormal Envirooment

Specification NAS-427

iTe

QUALIFICATION DEF{CIENCIES

MSLE in Turbine bldg.

A. Deficiencies

1. High ambient temperature 211°F
Z. EBaturated atmosphere

B, Solutions:
Substitute EPT liner to withstand 310°F

There sre three possible solutions
&5 discussed below:

a, Include the chiller room ineide
the control room pressure boundary
and eliminate its communication with
the turbine building. This involves
determining if the compressed sir
system is sdequate to mmintain
pressure with the chiller room
included. Additional ducting must
he edded to provide cooling to the
chiller room. Structural modifications
to block openings to turbine building
and modify openings to turbine building
and modify door to bhe & pressure
tarrier.

b. FReplace unqualified equipment with
qualified equipment.

c. Use equipmert in unaffected unit
to maintain comtrol rcom

enviromuent .
Formal Environment

fione



EQUIRMENT DESCRIPTION & MARK 0.

P.0. RA-290/12%9c
Centrifuga)l Fens - Buffalo
Forge Co.

1-HV-F-boa, B

2-HV-F-BOA, B

Model GA0RL0LGST
Auxiliary bldg.

1. Radiation zome IV 40 yr dose +
LOCA dose = 5850 + 100 = 1040 rads

Sormal Environment

SOOF to 120%
&res nas lempersature monitors

ENVIRONMENT TO WHICH BQUIP, IS QUALIFIED

LOCA

Rediat ion dose of 7 x 10" reas

NormAl Eovirooment
50° to 120°F

Sormal Fnviroument
s0%F to 120°%
OPERABILITY DEMONSTRATED

LOCA

'wakuds

Normal Environment
50° to 1209
ACCURACY REQUIREMENTS

Not required



srol )
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EQUIPMENT DESCRIPTION & MARK KO.
I SRl L.

e

P.O. MA 20173201

1-HV-F-T1A, B
2-HV-F-T1A, B

Axial Flow Fans- Joy Mfg. Co.

Mode lL#00R53-5513

Safeguards bldg.

DESCRIPTION OF ENVIRONMENT
DESCRIPTION OF T

Loca
1. Hadiation 40 yr dose - 1 x 10 reds
Normal Enviroument

70%F 1o 120%

area nAs lLemperature monilors

EIRGRENT T0 WEICH BQULP. IS QALIFIED

e e e

1ACA

Nane

Normal Environment
1209

OPERABILITY REQUIREMENTS
1OCk
ix 10 reds

Norzal Tnvironzent

70%F to 120

OPERABILITY DEMONSTRATION
LOCA

lcne

Normali Eovircument

o
70 ¥ to 120°F

ACCLRACY FEQUIRBGNTS

Not Required



YARNER OF QUALIFICATION
LOCA
Kone

Sormal Environment
Industrial Stendsrd

FEMA MG1

Specificetion #AR-218

13b

QUALIFICATION DEFICIENCIES

AND
LOCA

Def'i

LD SaTons

clencies

Bguipment not qualified for exposure to:

5

Rediation - ! x 10" reds

Solutions:

Heplace drivers with qualified motors

Replace motors have been purchased
capable of withstanding the redistion 4

of 1

x 10" rads.

Sormal Euvironment

None

ose



BQUIPMENT DESCRIPTION & MARK NO.

P.O. A 313/1313

Resclor Containment Electrical
Penetration - CONAX
Polysulifone Terminal Blocks
Connectron Inc.

Model N553 polysulfone

ingide Contaizment

DESCRIPTION OF ENVIRGNMENT

Loss of Coolant Accident (LOCA)

280% ¢ to 30 min
Reduce fram 2300F

to 150°F 30 to o0 min
150% 440 wEn

45 psig C to 30 min

Reduce from 45

to O peig 30 to 60 min

5.2 x 107 rads (1)

Spray = O to & hows s-lution of boric
scid (2000-2100 ppm voron) bvuffered io
& pii of 3.5 to 11.0 with NaQs. Seyond
& howrs similar solation with a 7 to 9.

Maic Steaz Line Breek (MSLE)

L300F 0 to 2 min
2800F 2 to %0 min
150% > 50 min

45 paig 0 to 30 min
Reduce from &5

to O pmig 30 to o0 =in
0 psig Y 50 min

3 x 107 reds 4O yr dose

ENVIRONMENT TO WHICH

1OCA

Redistion: 2.5 x 10’ rads minimus

253 @ 25 psig 0 to 30 sec
2%2% 8 &5 psig 30 to 60 sec
285% @ bS5 peig &0 to K sec
299°F F 57.5 peig 90 to 120 sec
28g0F @ Ui peig 2.5 to & =min
25%°F 8 49 psig b to 5 min

3J00%F @ st peig 5 to 10 =i
293°%F @ &7 psig i o 15 min
297°% & 47 psig 15 to 30 min
range

Thermel aging 3009 for 7% hr

Solution toron 1.900 g
Suffered to 7.7 phi &t &

* I . 10 gpm ofr 30 =iz,
180 & psig for 260 hr

1%

120 days 150°¥

MSLE

120 days @ 150°F
OPERABILITY DEMONSTRATED {2)

© 25508 - 190 Br

Post LOCA thermml aging is
eguivalent to 425 days & 1509

>§@@

Bot required




MANNER OF QUALIFICATION

Test

Test

QUALIFICATION DOC HENT

Conax Corp. Test
Report IPS-107

Conax letter "Qualificstion of
Electric Penstrations”

No, IPs-41li  P/N 7230-10001-01,
IPS-309, IPS-325 daved 1/5/90

Letters from Union Carbide,
Belgiws, N, J., dated 12/1G/E7,
New Jersey, dated 1/02/68

19

QUALIFICATION DEFICIENCIES
ARD EECOMMERDED SOLUTIONS

Qualification document does not address:

A) b

)
}

&
et

Accurecy of variables and test dets
Test monitoring sensers, retention
of records (i.e. treceability of
instrumentation)

Test fecility

Test solution - 1,900 ppm boron

vs 2.000-2100

Solutions

1)

2)

3}

k)

Accuracy of test data und variables even
though not addressed would cossmonly
have been made with instruments having
accuracies of +i%.

Test monitoring sensors, even though
not addressed can be assumed to be of
typical types

Test facility could be determined from
vendor records.

The terminal block is of a polysulfone
meterisl which has been shown to be
resistant to all diluted alkaline
solutions, Therefore, we bDelieve that
since the LOCA spray is in the range of
8 diluted slkalive solution, it should
bave nc significant effect on the
terminal blocks.



BQUIPMENT DESCRIPTION & MARK NO.

Specification RAS-90-22
P.0. No. NA-333/1333
Level trenszitters
Gems #X4-2300

LT-RS151A, B
LT-RS251A., B

Gems Sensor Division
Delaval Turbice

inside Containment

DESCRIPTION OF ENVIRONMENT

e

Loss of Coolant Accident (LOCA}

280%F 0 to 30 =in
Reduce from 280°F

to 150°F 30 to 0 mis
1 > 50 min

L5 paeig 0 to 30 min
Reduce from L5

to O psig 30 to 50 min
O psig > 60 min

7.2 x 107 rads (1)

Spray - O to b bours solutios of boric
acid (2000-2100 ppe boron) buffered to
& pi of 8.5 to 11,0 with 5a0K. Beyond
& hours similar solution with a 7 to 2.

B30% 0 to 2 min

280°F 2 %o 50 min

1509% T 40 min

S peig 0 to 30 min

Reduce from &5

to O peig 30 to <0 mia

0pﬂ¢7 ? 40 min

3 x 10" reds 50 yr dose

ENVIROBMENT TO WHICH BQUIP. 1S QUALIFIED

LA

1%y 0 to &C min

280 - 150°% > 60 to 190 min

150°F 130 min to 1% days

&5 peig 0 to 0 min

5 0 peig ¥ 60 to 150 min

13.5 psig 150 mis to ik days
]

Hadistion Exposure 2 x 107 rads

Sprey - 15,000 ppe boric scid bulfered to

a pH of 10.5 with NeQH solution for & hours.
Sprey density = 0.15 gpm per 712,

MELE

As elove

OPEBABILITY REQUIREMENTS
LOcA. & ¥5LE

120 days @ 150°F

OFERASILITY DEMONSTHATED

LOCA & MSLE

After test, uwxuz; funct ioned
properly., Masufacturers oormal

environment is reted to 300°F,

ACCURACY UTREMENTS
LOCA & WSLE

* & of range
ACCUBACY DEMONSTRATED
Gk & MSLE

1.-% after test



WAMER OF QUALTFICATION
LOCA & MSL®

Test - Sequential
Fadistion and Environmental
Exposure. Spray Exposure
performed oo & separate
instrument

QUALIFICATION DOCUMENT
LOCA & MSLS

Franklin Institute
Research Labomatories
(FIRL) Report F-C323%
Tsomedix Inc, Test

Report dated Nov. 1975.

20

QUALIFICATION DEFICTENCIES

LOCA

Rone

MSLB

A.

Deficiencies:

Test Temperature of 2829F is below
sccident temperature of 53007

Ae measured Ly thermocouple on
cirecuit board, intermal components
reached qualification tempereture
282°F only after 27 minute exposure
to U50°F. Actusl req'd exposure at
450°9% is 2 minutes, therefore,
qualificetion is satisfactory.



EQUTPMENT DESCRIPTION & MARK NO.
NAMDO Model FA - 180
Limit Suitches

Located on the following
Control Valves

V-3 1008, D, F Steam gen blowdown
TV-CC 1018 H.C.P. Therm barrier
™-0C 1008, D, F R.C.P. Retwrn header
TV-CC 1054, B, C Cont. Recirc Air Coils

TV-DA 1OOE React cont sump pp disch
TV-DG 1008 Pri Drn. xfer pp disch
TV-RM 100C Limit sw on tv r™a 100C
TV-VG 1008 Pri drn xfer tk vent
V-85 100a Preasure liguid epace
TV-8S 101A Pressure vapor space
V-85 102a Prizmary coolant cold leg

TV-55 106A Preas. relief tank gas sp

TV-85 1064 Prizary coolant hot leg
T™V-88 112A St gen surface sampie
T¥-5ED 2008, D, ¥ Etean gen Ulowdown
TV-CC 20138 R.C.P. Thers tarrier
™N-CC 2028, D, 7 H.C.P. Return header
TV-CC 205A, B, C Cont. Recire Alr Coils
TV-DA 2008 React cont sump pp disch
TV-DG 2008 Pri drn. xfer pp disch
TV-RM 200C Lizmit sw on tv r= 200C
TV-¥G 2008 Pri drn xfer tk vent
TV-8S 2004 Pressure liquid space
TV-58 201A Pressure vapor space
TV-8S 202A Primary coclant cold leg
TV-88 2064 Press relief tank gas sp
TV-58 206A Prizary Coolant hot Leg
TV-S8 2124 5t gen surface sampie

|

DESCRIPTION OF ENVIRONMENT

Loss of Coolant Accident [LOCA)
2AooF 0 to 30 min
Heduce from 290°%

t-o&rﬁﬁ 30 to 90 min
152 o0 min

55 peig 0 to 3¢ min
Reduce from &5

to O psig 30 to 50 wmin
O paig > 00 min

7.2 % 10’ rads(1)

Spray: O-% hrs solution of baric acid
(2000-2100 ppm boron) buffered & pi
of 8.5 to 11 with NaOH*: hr similar
solution with a pi of 7 to ¢

Main Steam Line Break (MILE)

&30°F 0 to 2 min
280°%F 2 to 50 min
150°F > 50 min

L5 psig 0 to 30 min
Reduce from 45

to O peig 30 to 60 mia
0;‘137 > 60 min

3 x 107 rads

ERVIRONMENT TO WHICH BQUIP. I8 QUALIFIED

Heat sging @ 200°F for 200 hrs, sechanical
aging 100,000 cycles under electrical load

WOOF 0t 3 br
Heduce from 3W0PF

to 120°F 3taS hr

SEQUENCE REPEATED

250% to 3.5 days
200°F 3.5 to 30 days
70 psi 0 to 8 trs

10 psi 8 nrs to 30 days

Maxizam surface tempersture is 255°F per
ESC calculstion 1iT12-ES-197-0 dated
3-16~78 and is well below qualification
temperat are

fadiation Exposure see LOCA Test.

2la

RERELIT s
LOCA & MELB

Valve o close within 60 sgeconds of
isciation signal; switches shall not
fail so as to recpen valves.
OPERABILITY DEMORSTRATED

Limit switches shown to cperate
after sequential testing.

ACCURACY REQUIREMENTS
req



HANNER OF QUALIFICATION

T =

LOCA

Sequential Test

MELE

Caleunlation

Report Ertitled:

"Quelification of RATO controls
limit switch Mode EA-130 to TEEE
Standards 3k ('75) @3 ('7H)

and 382 (*72)"

deted 3-3-78 and revised 4-7-73

MSLE

ESG Caleulstion 11712-ES-197-0

deted 3-15-78

QUALIFICATION DEFICIENCIES
ASD RECOMMENDED SOLUTIONS
£. Deficiencies:
1) Accurecy of variables and test dais

2) Test monitoring sensors
3) Test factility

w

. Solutions:

1) Accurecy of instrument even
though not steted would commonly
be +1%

2) Test monitoring sensors, even
though not identified, are assumed
tc comply with Industrial Standards
for their type of application

w
~—r

Test facility, even though not
identified, could be determined
from vendor's records.



P.0. FA-LIT7E/1278
L cantrol Centers

(Kilockner z.uow.wnnw
MoC-SNi-2N
MCC-2H1-2S
MOC~2JT1~2N
MC-221-2S
MOC-1H1-2%
MOC~1H1-2S
MOC-LI1-SN
MC=1J2-23
Auxiiary Sailding

Loss of Coolant Accident (LOCA)

1 x 10° rads (based on L20 day
LAY, Io sddition, the 40 year
rads must ve cousidered for a total
possitle redistion Sose of 1.0k x
100 rads.

Normel Environment

70% - 120°%

Area has lemperature mouitors &
class 72 redundant ventilation
system.

ENVIROEMERT TC WHICH 3¢

LCA

Minimuam total integreted dose oOf

1.% x 10° rads of gasma source redjation.

Sormel Envirousent

Equipment reting 32 - 106%

{1OCA)




Test

Rorms]l Environmest

Industrial Standsrds
NEMA ICS(1978)
Sect, 1-108,

QUALIFICATION DOCIDENT
LOCR

Klockner-Moeller Letter dated
3/16/79

Specification HAS-213

a2

QUALIFICATION DEFICIERCIES

Boca

A. Deficiencies:

Qualification document is in istter
form (i.e. no formml test repert with
approved signeture and date) and does
oot address:

1) Accuracy of varisbles and test date

2)

Test monitoring sensors

3} Test facility

B. Solutions:

1)

2}

A
~

Accuracy of instruments ever though
not stated would commonly be 1%,

Test monitoring sensors, even though
not identified, are assumed to comply
with Industrial Standards for their
type of application.

The letter is & sumemry of the radis-
tion exposure test successfully
campleted on sample electrical components
used in the listed MOC's. Certified
data .s svailable from Klockner-Mceller
Corp. Fairfield, WJ.

Normal Environwent

A. Deficiencies:

Normel abmient temperature may exceed
NMCC mAaximum Opersticnal tempersture.

E. Solutiom:

Aresa is equipped with an smbient tempersture
monitor that will signel &t 10i°F end alswm
at 1040F.
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MANNER OF QUALIFICATION

QUALIFICATION DOCUMERT
LOCA

Limitorque
Report No. BOOO3

-
for Safety
Related Services
NQDS 1171/79

QUALIFICATI ON DEFICTENCI
AND RECOMMENDED SOLUTI(

LOCA

None

Normal Envircament

None



Pump Motors

F.0. No. 127/1127, Recirculation Sprey
Pumps, General Electric

1-RS-P-2A,
2-RE-P-24,

oW

Model SKo3R2RAC20ka
Safeguards Suilding

10N OF ENVIRONGENT
e
Loss of Coolant Accident (LOCA)

1 x 10" rads (tased on 120 days
LOCA). In addition, the 40 year
radistion dose of & x 1 rads
must be considered for a total
possitle raciation dose of L.O%
x 107 rads

Sormal Environment
0

70" to 120°F
Class [E redundant ventilation system

ENIOREEE 10 Wec NN, IS ST

e

LOCA
1 x 10° rads
Normal Environment

1209

1.06 x 10° rads
Norael Eavironment

L209F

Normal Eovironment

120%
ACCURACY SEQUIREMENTS

Not required



Normal Pnvironment

Induetrial Standards

WEMA MG1 & IFEF 112A

L AT Do
10CK

Letter from Vendor €. Hell (GE)
March 10, 1979

Specifieation NAS#kbL

Normal Environmsent

Specification NAsS-bh

23¢

QUALIFICATION DEFICTENCIES

LOCA

A. Deficiencies:

Qualificetion document is in letter
form (i.e. no formal test report with
approved signature and date) and does
not address -

1. Accuracy of variables and test data
2. Test monitoring sensors
3. Test facility

B. Solutions:

1. Accuracy of instrument even though
not stated would commonly be *14.

2. Test monitoring sensors, even though
not jdentified. are sassumed to comply
with Industrisl Standarde for their
type of spplicetion.

w

Test facility, even though not
ident.ified, could be determined
from Vendor's recordn,

Sorme]l Eovironment



B 1TNENT TESCRIPTION & A BO UESCHI PTIOR OF Ebv I RONMENT OPERABILITY BEquisEyENTS
e . R e e

P.0. 8a-31371313

f#sactor Countelizment Electrioml Loss of Coolast Accident .r.r LCA

Penetretions - 20 days @ 150™F

Conax Corp. 250% U tc 30 min
{tem L of 2 Reduce from 250°F

o 1509% 30 to =0 =min FERAEILITY DEMORSTEATED (2
= - . S et T e et aeoa
fentration Assexilles 15009 * 0 =dn

“ paig 0 to 30 min LAk

Tspe IA - Instrumentation Seduce from %5 o0
2 - Comtrod O peis 30 to o0 min 2. V.2, i
IT, 138, TIB, ©IC, IID and .2 x 107 rads (1) 2559% -190 ars
IiE ~ Low Yoltage Power Epray -
351 - Triaxial O=% ars solation of Lawic scid (2,000~ Post LICA thermml eging 18
IV -~ Tnermocouples 2100 ppm toran)] vuifered to & pi of squivalent o 2% days #
5.5 to 11.0 witn Nelli teyond & hrs 150%
similar scolation with & pu of 7 to
inside & Outside Lcotalnment 2.
ESVIRORMEST TO t‘.tH.nm BQUIP, IS .w_k....mm.mmmﬂn

e

Lca Not required
“ressure and Temperatire

Pressure 45 peig & 2%0°F 0 to 30 =min
TDecresse from %5 peiz o O paig O to IC =in
and 230FF 1o kSO 0 to o0 min
1509F ¢« 20°F @ 0 peig 1br to 1d
BT ¥

or
150°F - &% @ 0 psig
rAdiaion

&

1 2 107 rads cazms redistion saima

Chemical Cprmy-
From O-30 ain. No chexichl spreay was nirodiced from
30 min 1o 10 days sssemily WAS suljecisd “o spray
solation: Soren content was .23 sOlAr a8 Hd03g

Nal¥ = 5.0 to 5.0 -




MANMER OF QUALIFICATION
LOCA

Peneiretion assemblies were tested oy
using & prolotype with charecteristics
pertinent to each individusi type.
This was Tiret exposed to redistion
then pressure and ‘empersture and
finally chemicsl sprey,

QURLIFICTION DOCUGNT

~ e

Conax report “Maximum Emergency
Environmental Test Heport for
Electrical Penetration Assemtlies”
No. TIP5-73i.h dmted 5/13/T5

Headietion Test almmruz se-vice
tegt conmx vepert IPS-13T.

Conax letter "Qualificetion of
Fleciric Penetrations”

¥o. @ ps-§11, P/R 7280-10001-C1,
IPE-309, IPS-3125 dated 17/5/80

QUALIFICATION DEFICIENCIES
AND RECOMMERDED SOLUTIONS

A.

Loca

Deficiencies:

1) =8 of chemical spray wes 5

2)

3)

to 8 for dwration, not 8.5
to 11.0 for first & hr or
7.0 te 9.0 for remainder

Temperet re range was 1k ©
to 170° from 1 hr to end
not 1500

No calitration informmtion or
instrusent error range was given,

Solut tons

1)

2}

The ziectrical penetration
assembiies are fabricated from

the following non-metallic
meterials; polyimides and polysuifone.
These mpterisls have been shown to
be resistant to all diluted slkaline
solutions, Tharefore wz teljeve
that since the TOCA sprey is in the
reange of & diluted aldmline solution
it should have no significant

effect on the penetration assemillies.

Very short duretion of temp. below
L50° when compared to total test
duretion makes thiz item scceptabie.

Typical instrument accuracy can be
expected to ve <if, tolersnce on
the presgure and tempersture curves
used wiil sllow for this ecrurscy.



EQUIPMENT DESCRIPTION & MARK 5O

P.O MA-31371313
Fet tor Containsent Electrical
Penetrations
Cocax Corp.
item 1 of 2
Penetration Assemtlies
Type A -~ instromentation
Type I3 ~ Control

Type IC, IIA, 118, IIC, IID and
[IF - Low Voltage Power

ingide and Outls:ide Containment

DESCRIPTION OF ENVIRONMENT

Malc Steam Line Sressx (MSLE)
530%% 0 ta 2 min
280°9F Z to U0 min
150%F 7 0 =min

&5 pesig ¢ to 30 min
Seduce Tram 55

10 O psig 30 to 0 =min
C psig > ol mia

3. x wt 40 jT dose

ENVIROIGNT TO WHICK BQUIP, IS QUALIFIED

25%0°% . 0 to 30 =in
-

to 220°F 30 to 20 mia

to 18277 &0 %o 1300 ar
Bmcge 7 o

27 peig G to 3 =in

O paiz 0 =iz

2.3 2 10" reds amms rediatico mlaimus

NOTE 1 - Texperature qualification by eoalysis

per Qualificstion Document #2.

OPERASSLITY Di STRATED
- _— == =

LS

LY. P . fer]

® 255 @ 190 hrs

Post LOCA thersal aging is eguivaleunt
to 829 days @ 150°F

GUINEMENTS

e



MASIXER OF GUALLPICATION
MBLE

Penetration assemblies were tested
by using @& prototype with
characterietics pertinent to sach
individus]l type. This was Tiret
exposed to radimtion then pressure
end temperature.

SRR ooy
MSLB

1. CONAX Report "Maximum BEwmergency
Environmental Test Report for

Flectrical Penetration Essembtlies, "

No. IPS-731 k danted Mmy 13, 1975.

"

FGAR Appendix 3 C "Sefety Related
Fouipment Temperatures Transients
During the Limited Main Steam
Line Break”™ and RRC Commsent 7 17
of the same subject,

Conax letter "Qualification of
Electric Penetrations™

o, TPS-411, P/ T280-10001-01,
IPS-349, IPS-325 dated 17580

a5

QUALIFICATION DEFICIENCIES
MELE

A. Deficiencies:

i) Pressure excursion was mmintsined for
30 min duretion not &0 min.

2) During the text ir QualificstionDoc.ment
#1, no mccurscy was stated for the
instruments used,

B. Solutioms:

1) Pressure should have ne significent
effect on the splicing meterial.

2} Typieal instmmert accuracy can be
expected to be *1%, tolerances on
the pressure sand temperature curves
used will allow for this accuracy.



o8

EQUIPMENT DESCRIPTION & MARK WO. DESCHIPTION OF EGVIHONMENT OPERAZILITY REQUIREMENTS
item 2 of 2 Loss of Coolant Accident [LOCA} Loss of Coclant Accident [LOCA}
P.0, ¥o. NA-313/1313
Splices [Field and Factory) 280% 0 to 30 min 120 days & 150°F
Reduce from 250°F
Conax Corp |(Supplier) to 150°F 30 to 10 =min
sapion losulesion 150°F > 6C sin OPERASILITY DEMONSTRATED(2)
inzide & Outside Containmest 45 peig 0 to 30 min
feduce from 45 to Loss of Coolsat Accident (LOCA}
0 peig 30 to 50 min
0 psig > 50 min 10 days & 16c% .
b2 x 107 rada {1)
Spray: Post IOCA operations do not ameet
0 to & hrs solation of coric ecid operatility requiremsris,

(2,000-2100 ppm boron) buffered
toa pi of B.5 te 11.0 with Nalk
veyond & hrs similar sclution with ACCURACY REQUIREMENTS
& pift of 7 to 9.
Wot required

ENVIRORMENT TO WHICH BQUIP, 1S QUALIFIED

LOCA

Spray - From O+ -240 nr spray contiaucusly
with & sclution of the following contents:
Boron content = .23 moiar (1,900 #pM)
NeOil content = 107% to & x 1072 MOIAL

e 7.7t 7.8

2680% @ b5+ peig 0 o 30 =in
Heduce from %% to

O peig 30 to %0 min
Reduce from 280°F

to Lk

Raised from L4O°F 30 te o0 mia

150°F i to 280 hrs .

10 x 107 rads gamma radiat ion, misimam



SARER OF QUALIFICKTION

Loca

Splices wers made using wvarious
representative cavle types and sizes
which had been attached to & prototype
penetration assemily. The prototype
was first subjected to radiation
exposure, then temperatuare, pressure
and chemical spray concurrently,

QUALTFICATION DOCUMENT

LOCA

Conax Beport "Test Procedure and
Report on Electrical Terminations
Subjected to Design Sasis Accident
Environment ” Ho. IPE-107 dated

fadiaction: Alsaraz Service Tegt
Conax Report T 37

Conax letter " Qualificetion of
Electric Penetretions™

No. 1ps-kll, P/¥ 72R0-10001-01,
IPS-3t9, IPE-325 dated 1/%/80

26

QUALIFICATION DEFICTENCIES
SR NS e

LOCA

A.

Deficiencies:

1)

2)
3}

k)

Chemical spray solution had

P of 7.7 to 7.8 not 8.5 o

11.0 for first & hr,

Temperature below 150° to 160

on various occasions during teet

The instruments and/or monitors used
were not identified, also sccurecy

Or error range was not stated.

Time, temperature envejope not mdequate

Solut jons :

1)

2)

k)

The Penetration splicing meierial

is a jolyolefin mterinl which nas
been hown to be resistean: to all
dilut:d mlkaline solutions.

Therefore we bLelieve that since

the 10CA spray is in the range of

e diluted mlkmline solution it should
ave no significant effect on the
splice material

Overall temp wes within test
tolerances,

Typical instrumert eccuracy can be
expected to be +1§, tolerance on
the pressure and temp. curves will
ellow for this sccuracy.

Th. splices are gualified for

120 days & 150°F per Conax letter
"Qualificet ion of Electrical

Penetrst ices " No. TPE-k11, ¥/8 7280~
10001~01, IPS-369, IPS-325, dated
1/5/80.



cugauﬁhﬂﬁuonrgﬁu.
N e ey T R TR Y
PO, BA-3137113
Reactar Containzment Electricel
Pecetrations ~ CORAX
item 2 of 2

Splices (fieid and fsctory)

Ingide & Outgide Coulalument

BT o e

== - =SS pegrs—=t

Hain Stess Line bEresx (MSLE

o
120 days @ 150 F

%ﬁﬁ@u@lﬂﬁ&
MSLE
LV.2. fofl

2559~ 19¢ trs
Post LKA thermal aging is
equivalent to 429 days & 150°F

ACCURACY FEQUTREMENTS
MSLE

Kt required




P
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MANNES OF QUALIFICATION
MSLP

Splices were made on various
revresentative cable types and
sizges which had been attached to a
prototype pencirstion assemtly. The
prototype was Tirst subjscted ‘o
rediation exposure, then tespersturs
end pressure, concurrently,

. Ip———

P ——— e e

SRR e

L

L;

CONAX Feport "Test Procedure and
Report on Flectrical Terminations
Subjected to Degign Hasis Accident
Environment " Ne. IPS-107

dated Octover 5, 1973,

FSAR Appendix 3C "Safet; Related
Equipment Temperature Transients
During the Limited Msin Steam
Line Preak™ and NRC Comment 7.17
of the seme suuject,

Comar letter "Qualification of

Electric Penetrations: No, IPS-411,

P/X 7250-10001-01, IPE-3.9, IPS-325 dated
1/5/80.

R —

P e— e p—

R R I T R IR RN
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QUALIFICATION DEFICIENCIES
ARD RECOMMENCED SOLUTICNG

B e e

MoLE

A. Deficiencies -

1. Pressure excursion was maintained for
30 min dursation not 50 =in

2, The instruments and/or sonitors used
were not identified in Qualification
Document #1, also sccurscy or error
range was not stated,

A. Solutions:

1. During the LOCA test the pressure was
held for the reguired time period.

2. Test monitoring senscrs, even though

not identified, are essumed to comply
with Industrial Standards for their
type of sppiication, Typical instrument
sccuracy csn be expectid to be 2%,
Telermnces on the pressure and tem
persture curves used will allow for
this sccurscy.

R



& e R X

P.0. BA-35571355
Inside Recirc. Sprey Puap Motor
General Electric - 300 hp. %00 v,

1.15 §.7., Class 5 lasulstion,
Model: SKG3LIKILE

1-BS-B-1A, E
1-BS-P-1A, B

inside Containment

Loss of Coolant Accident (LOCA!}

280% 0 to 30 min
Heduce from 290%

150% 30 to 60 min
150%F 50 min

45 peig 0 to 30 min
Redu e from &5

50 0 wig 30 to &0 min
0 psi > 60 min

8
7.2 x 107 rea (1)

Spray: O to & &r solation of boric
acid (2000-2100 ppm boron) buffered
to & pE of 8.5 to 11.0 with NaOk,
Beyond & hrs similar solution with
apiof 7ted,

EVIRCRMINS 0 WicE B, 15 SOV

Loss of Coolant Accident (LOCA)

Pressure and Temperature - &5 psig at

275-250% from 0-30 min. Pressure was
reduced to 0° psig at L00% within sext

30 min., During this 50 min. steam

exposure motor was sprayed with chemical
solution et 20 gpm. Motor wes at full
ioad throughout. Four cycles were run

as described above, stopping motor between
each cycle to take readings. At the fiftn
cycle till end of 7 days, lesmp. reduced to
150°F at O psig and spayed continuously with

chemical solut.ion.

Fadiation - was exposed 1o an equivalent
dose of 2 x rads at & dose reate of < 0.5 x 10°

rads ‘br.

Chemical Spray - Sprey continuously O-7 days

with a water solution of boric scid, lithium
hytraxide, and solium hydroxide witn the following

concentraticns :

Soron - 0.23 msolar (eas boric acid)
Lithium aydroxide - 1.0 x L =molal
Sodius hydroxide - 1.0 x 107 molal

The soove will result in & g of 5.9 to o,

120 dan;s @ 150°%

OPERABILITY DEMURSTRATED (2)
130% - 750 days

Not required




MANNEX OF QUALIFICATION

LOCR

Motor was tested segquentially by

first subjecting it to the cumulstive
radiation dose and then the steam/ -
chemical sprey with elevated temperstore
and pressure.

QUALTF ICATIGN DOCTMENT
LOCA

Topical Report on .. E. Vertical
Infuction Motors Inside Containment
Aecirculstion Sprey Pusp Motors -
Surry Power Station - Second
Addendum to Cover Heat Aging,
PFadistion Exposure, Vibration,
Steam CThemicel Gpray Frposure
Qualificstion Tests - Docket Number
50-280 end S0-281 by MW, Sheets,
Vertical Motor Products Section
General Electric Company,

Sa: Jose, California

June 12, 1973 (peges 36 to &)

28

QUALIFICATION DEFICTENCIES
AND EECOMMENDED SOLUTIONS

e e

LOCA

£. Deficisncies

1. Accurscy not steted in test report
for pressure and flow,

2. DNo sccurtey given for any detas
gathering instruments used.

3. <%t report is not dated on
signature page.

L., Chemical spray p levels in test
do not agree with design levels.

5. Tempersture varied from 275-260°F.

B, Solutions:

I, The act:al max pressuve taken from
the LOCA pressure transient profile
(PSAR Fig, 2.4-1) is 30 paig. %5 peig
is & conservative value and the test
pressure ®ccuracy is considered to be
within *9 peig.

2. Accurecy of instruments, even
not stated, would commonly be 1%,
3 Test report, evern though not dated
or sigmature page, is dsted on cover
sheet

5, Lacr‘ﬁi levels (5.9 to 5.5) mintained

during motor test nave heen reviewed
with regerd to motor materisls and

it has been determined that the higher

design pH levels would not heve any
additionel effect.
T ture varistion of 275°% to

falls within the tolsrance (255~

=
2309 ) of the LOCA temperature trans -
ient profile (FSAR Fig. 2.4-2).
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BGIRGENT JESCUIPTION 3 NARK N0

P.0. Na-355/1355

Inside Fecirc. Spray Fump Motor
Guneral Electric - 300 hp, %0 v,
1.15 8.7, , Class 8 insulation,
Model: FECILIMILS

1-8S-P-12. b

2-88~P-1A B

inside Ccntainment

e T — R N W R TR A E =N

R e

Main Stems Line Sresk [MSLE}

530% 0 to 2 min

250% 2 to o0 min

150°% 750 ain

a5 paig 0 to 30 min
Reduce from &5

to O psig 30 to 0 =min

Q Pﬂa’, > 50 min

3 x 107 reds L0 yr. dose
ERVIEORMENT TO WHICHE BQIIP. 1S QUALIFIED
¥ain Steas Line Eresx (MSLE)

Tempersture - Motor was gualilied to
the design envirciment Ly aDmiysis.

Pressure - See LOCA gualificatios for

this motor.

Hadiation - Molar was to an
eguivalent dose of 2 x ads at a

dose Tate of £ 0.5 x 10X red/tx.

120 days @ 150°%

OPEBABILITY DEMORSTRATED (2}
130%F - 750 days

ACCURACY EEQUIRBMENTS

Bot heguired




MELE

The motor was quelified by utilizing
the 1OCA gmalificstion test results
i.e, . radintion exposure, tempereture,
pressure, A heat transfer calculation
was performed (Ref, FEAR, Section 3C)
to obtain the saximm surface tespera-
ture that will be experienced during
& MSLB., This walue {?71°F) was then
compared to the value (2500F) that the
motor was tested for. GSince the motor
was gualified for the LOCA at & temp-
ersture of 280°F. the lower surface
temperature of 271%F proved the
tcceptable operation of the motor
during & MBLE.,

QRLIEICATION DecenT
MELE

1, Fioal Safety Analysie Report -
ton 3, (pages 1 to 21)

o

Topicel Report on GE Vertical
Induction Motors - Inside Contain-
ment Recirculmtion Spray Pump
Motors - Surry Power Station -
Second Addendum to Cover iHeat
Aging, Radiation Exposure, Vibra-
tion, end Steas/Chemical Sprey
Exposure Qualification Test -
Docket Number S0-2A0 and 50-281
by MW, Gheets,

Vertical Motor Products Section,
Geperal Ziectric Company -

Gan Jose, California

June 12, 1973

(pmges 3 to ok}

P R . T — - fam— - BT T SR m———

QUALIFICATION DEFICTENCIES
A@ RECOMMENDED SOLUTIONS

wiLE

A. Deficiencies:

i

n

W

B.

8

Accuracy not stated in test report
for pressure,

Test veport is not dated on sigrature
e

Pressure was maintained at 40 psig
for 30 =in and not 50 min.

Solutions:

The actual sax. design pressure is

%0 peig. These motors vere tested

for 45 psig (ref. LOCA qualification for
these motors). L0 peig is & conservative
value and tegt pressure accuracy withie
+5 peig from 45 psig tested would be
reasomable to assume.

Test repori sven though not dated on the
sigmeture page is dated on the cover
sheet

. In the G.E. LOCR test, the motor wes

tested for five cycles at MSpeig for

& period of 30 min per cycle. Therefore,
the 50 min MSLE requirement at L0 psig
was exceeded.
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EQUITMENT UESCHIPTION & M N

Sclencid Opersted Valives Autumatic
Suitet Co., Model SHTHI2IAS

SOV-BD-1004,C, K
SOV-CC-10CA,C, B
SOV-00-100A
SOV-CO-1024,C,8
80¥-C0-1034,8
SOV-CO-10kA-1 &
SOV-CO-10%-1,2
PO¥C0-1040-1,2
SO¥-CV-1504,8,0,5
SOV-DG~ 1004
BOV-2- 1004
8OV-ST-1004, 8
OV-SI-1014,3
SOV-VG- 100A
SOV-BD-2004,C,E
SOV-CC0-2004,B,C
BOV-CD-201A
SO%-CC-2024,C,E
80¥-CC-203A, 2
SOV-00-20k4-1,2
SOV-00-20k5-1,2
SOV-0C-204C-1,2
SOV-CV-2504,8,0,5
SOV-DA-2004
SOV- DG~ 2004
SOV- R 2004
SO¥-51-2002, 8
SOV-SI-201A, 8
SOV- Vi 2008

Auxiliary Building

Stean Generstor Blowdown 150 Isal Viv

Contairmers Hecire Adr Clr Gutlet - Oulside Com

RCP Therm barrier Retwrn Her

RCF Coolers Beturn BHor

fHR Heali Exchange Retwm

RCP Coolers inlet - Outside Comt A
RCP Coclers Inlet - Dutside Comt B
RCF Coclers Inlet - Outside Comt C
Contaimment Vac Pump Suction

Pri Drx Xfer ip

Bsdiat lon Monitor

Nitrogen Supply Line

Nitrogen Supply Line

Pri Drn Xfer Tk Vemt

Stean Generator Hiowdown Isci Viwv

Contaizment Recirc Air Clr Outlet - (uiside Com

RCP Therm Basrriers Retwrn Edr

DESCRIFTION OF ENVIRUNGNT

ioss of Cociart Accident {1OCA)

1 x 10° rads (based on LOCA). In additicn,
the &0 yr redistion dose of 4 x 10% rads

must be considered for s iotal wssible

radiatios dose of 1.04 x 100 rads.

Normal Enviromment
5P 1o 120°F

ENVIROMMENT TO WHICH BGITF, IS QUALIFIED

Wik
Valves specifically tested to

1.6 = rad Lot dose. Wnen
exposed Lo 5 x 107 rad, leakage devel-
oped wnich exhausted Lhe pressure veasel,
Sclencid vaives will have achieved their
safery-relasted function within &0 sec of
an initietion signal. The lopg~ters
failure mode will mot reimtroduce sir to
e coptrol valve, tnerefore, the walve
will smeimtain its faill-safe position.

Bormal Eaviromment
32¢ Lo 176°F

CPERABILITY :EQUIRRIGNES

LOCA

SOV will perform ila functloc of closing

ihe isolstion waive within 0 sec of
recelving signal.

Formal Eaviromet
1007

OFERABILITY DEMONSTRATED
LOCA

S0V performed required safety
function after receliving
radiat ion dose.

Not required
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LESCHIPTION OF ENVIRONMENT

1 Loss of Coclant Actident (LOCa} oss of Coolaut Accidest (iOCA)
1 x 10F rads (based oz i20 dAys
,__ LA}, In eddition, the 50 yeamr 1.0% 3 10F rads
racistion dose of & x 10% rads
m muss be cogaiderss for & total Normal Envirciment
Jcseitie madiation dose af 1.0 x 10F rads,
3 1-PE-35-05 (EEl} TR-1 2008
| 1-28~S8-08 (131} i
_ 1-TE-gT-01 (1H1) jaﬁ Hur‘i OFERARILITY DEMUSSTRATED .
| 1-ER-9T3e 141
™ to 120°F iwss of Coclamt sccidest (LOTA)

ITE IMPERIA CORS.
od Control Fpom, Auxilisry 3idg.
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MAHENER OF QUALIFICATI
SR OF QUALIFICATI
Loss of Coolant Accident

Tested
Rormel Environment

Indastrial Standavrd
ARSI C©37.20 Bec 3.1}

Surmel Enviropment

Specification HAS-34

DEFICTENCIES
D _SOLUTIONS

QUALIFICATION
‘}K:...F OANENTY

Normel Environment
A. Deficiencies:
Norms ] amtient temperature mey exceed

switchgesrs meximus operational
temperature,

m

Solution:

Area is equipped with sn ambient tempereture
-:m:.os that will signel at 101 F and alars
et 108 F,



DESCREIPTION % MAR. NO.

E e

Marstron Series 200 and 1500
Terminal 3locks {Fhenoilc)

Conpectron Tyre N8B,
NS&-3, and PSU's Termaos’
Blocks (Nyion)

Thermo-electric Tersinal
Hock Ne. 3225 (Themosetting
Fhenclic)

GE Terminal Blocks
E8S and EB2S (Phenclic)

West inghouse Type T AL
Terminal Hlocks {Nylon)

Outside Toptaioment

DESCRIFPTICN OF ENVIRURMENT
I e e e e s

ioss of Cociant Accident (LOCA)

i x 10F rads (based on 120 days LOCA)
In addition, tie 50 yr radistion dose
of & x 3 rads sust be considered fur
8 total possible radistion dose of
1.06 x 10° rads.

mm:
8) Auxiliary Building Pipe Tunnel
Ei Jkht-£" : rediation

dose T x rads (1)

) Safegusrds Building maximus
radiation dose S x i0F rads (1)

Somal Envircoment

NMost severe tempersiure will oceur,
for Cat 1E systems in Maln Streas
Valve House 4O~120°F%

mmnmgg.mg&um

ioca

infilled phenclic can withsiend a gamme
exposure dose of over rads and stow
minimal effects due to radiatiocun.

liylon can withstand a gamme exposure
dose of over 10° rads

ol reguired



Termirsl Block me‘erial was compered
with identical material for the effects
high level rediation,

Normel Ervironment

Indugirial Standards
Underwriter's Lab

QUALIFICATION DOCUENT

LocA

RZIC Report No. 21 Rediatiom
Effect Tnformmtice Center,

Columtus, Ohio, buchasan Product
danusl Insert 2.1 Rew. 8/23/7¢

Normal Environment

UNDERWRITERE LAB

3?2

QUALIFICATION DEFICIENCIES

LA
A,

Ueficiencies:

1)

Exact spec. of materisl is not
svmilebles from most mfr,

2) Rylon terminal blocks, which are

located in the auxiliasry building
pipe turmel & sefeguards buoilding,
may not withstand !,he radiation
ievei above 1 x 10" reds.

Solutions:

1)

The general makeup by phemolic or
nylor will not vary emough to
effect the test results,

Ryion tersine]l blocks wil) be
replaced with phenolic or pely-
sulfone in the pipe tunnel and
safeguards building.



BQUIPMENT DESCRIPTION & MARX X0,

e

Okoite Termiration Tape Field Purchased

T-95 Insulating Tepe
T=35 Jacketing Tape

Ivside Contatument

o g e Jo T SR e R

Loss of Coolast Accident {LOCA}

25% 0 to 30 =in
Reduce from 2A0%%

to 150°F 30 to "0 =min
150°F 50 min

55 psig © to 30 mia
Reduce from &5

to O psig 30 to O mia
O paig 7 > 50 min

7.2 x 10 rads (1)

Spray: O-4 hr solution of boric ecid
(2000-2100 pp& boron) buffered to & P
of 5.5 to 11 with ReOl> § hr Similar
solution wita & g of 7 0 9

Main Steam Line Bresk (MSLzZ)

%30 F 0 to 2 min

2980°% 2 to <0 min

150% > 50 min

&5 psis 0 te 0 min
Peduce from &5

to O paig 30 to 0 =min

O ps > 00 min
uuw”qul.u

ENVIBOIGENT T0 WHICE BQUIP, IS QUALIFIED
s ICE BQUIP, IS QUALIFIED
Loca

Ilrmvnl.rﬁpnm
{rradisted to 2 x 10 rads

WE Exposure:
80 psig @ 289F for & hours
1 psig @ 252°F for 7 days
Spray 10,000 ppe bori id buffered
of

A Exposure:
A series of transient cyclies each con~

sisting of & rise to 8 specified press.

and temp. for a specified time and &
gradual recurn to initial conditions.
Following transient cycles 100 day
exposure to live steaz O paig, 2129
MELD

Same a8 "Uescription of Environment”

i3

OPEFASILITY RBRUIREMENTS
LOCA & MS3B

120 days @ 150%

OFERABILITY DEMONSTAATED {2

LOCA % ML=
2129% for 100 days

Post LOCA thermel aging is squivalent to
2.9 years & 150°F

Sot regquired



3

QUALIFICATION DEFICTENCIES

SANNER OF QUALIFICATION QUALIF ICATION DOCUMENT AND RECOMMENTED SOLUTIONS
LOCA LOCA LOCA
Test - Sequential Okonite's Engineering Report A. Deficiencies:

No. 141 deted Februsry 29, 1972
Qualification document does not sddress

1) Accuracy of variebles and test data
2) Test monitoring sensors
1) Test facility

1) Accuracy of instrument even though
not steted would commonly be *1%

2) Test monitoring sensors, even though
not identified, are assumed to comply
with Industrial Standards for their
type of application,

1) Test facility, even though not
identified, could be determined
Vendor's records.

MELE MBLE
MILE
Temperat re - Analyeis S8 Cmleulation ES-1845
"Equipment lemperature Transient Same &8 above
Maximum caiculated surface temper- for Okonite Tape Splices”™

ature during limiting MSLE is 270°F
which does not excesd gualification
temperat ure of 2L giver in

Okonite Engineering Wepory No, 1hi.

Pressure and Radiation - Test

Refer to LOCA quelification



EQUIPENT DESCRIPTION & AARK NO.

Haychen neat shrinkacle field
splicing material WCSF type costed
with Type-H adhesive

(nside Contailnment

DESCHIPTION OF ENVIRCHMERT
e et

Loss of Coolast Accident (LOCA)

280°F ¢ to 30 mia
feduce from 230%

to 150% 0 to 60 min
150% 0 min

45 psig 0 to 30 min
Reduce from 45

1o O peig 30 to 90 min
0 psig o ©0 min

72 x 10" rads (1)

Spray: O-k hrs solution of teric acid
(2000~210C ppm boron) buffered to a pH af
8.5 to 1l witn Neoirk Lr similar selution
with a pi of 7 to 9

430%F 0 to 2 min
2 to o0 ain

150°F ‘60 min

45 psig 0 to 30 min

Reduce fram &5

1o O psig 30 to o0 min

O peig > 60 min

ENVIRONMENT TO WHICH BQUIP. 1S QUALIFIED
LOCA & MSLB

Irradiated Uy cobslt-u0 gacme source &t 0.27 Mreds/hr
to total dose of 200 Mrads.

360% @ 70 psig 5 nr
320°F @ 70 psig ¢ hr
250 @ 21 psig 2% urs

and 0.2% Boric scid spray buffered to a P of Lo

21X §3:3 Beif 16085

ha

OPERABILITY REQUIREMENTS
LOCA

120 days @ 150 F

518

120 days @ 150%F

OPERABILITY UEMONSTRATED(2)

LACA

212 for i00 days

Post LOCA thermel &ging 1s greater
‘han £.9 years & 150°F

HSLE

See above

ACCURACY HEQULREMENTS

Hot regquired






B R I T

Sciennid Operated vValves Autcmatic

Seitcn Co., Model STGI021U

S0%-3D- 1008, L4F S5is Gen Zlowdoesn Isal Viw

PY-C0-1018 BCF Thermal Berrier Seturn Eds
SOV-C8-1028 , 04 80F Coclers Returm ¥idry

S0 O0-105a 5al Comt fecirce Alr Cir Outles & ins Comt
SOV-Ta- 1008 Cont Sump Pp Disch Isci Viw

S0V~ 1~ 1008 Pri Drr ifer Pp Disch Isci ¥

SOV-585- 10048 Preas Liguild Space Cont Isal
SOV-8E-1014 Press Vagor Space Samp Coz= Iscl Viv
KV=-58-1024 Pri Coclmi Cols Leg Semple Comt Iscl VI
SOV-58-10mA Fress beiiel Tx Gas Spsce Coss Iscl V2
S0V=-35-10cA Pri doolamt Hot Leg Semple Comk Iasol VI
SOV-85-112A Stz Geu Sexmple Comt Isci Viw

SO¥-V¥o- 1008 Pri Drn Xfer Tk Vemk

SOV-8D- 2008, aF Sz Gen Elowdown Isol Viw

,WV-0C-20 B S0P Thesmal Sarrier Returan Hér
SOV-CC-2028, AF BCP Coclers metur:n Hdr

S0V-00-205A , 36 Cont Secirc Afr Clr Outlet & Ios Comt
SOV~ DA~ 2008 tont Susp Pp Discx Iscl Vv

SOV- 06~ 2008 Fri Iou Xfexr Fp Bigen Iscl VI

S0V S5 200A Fresas Liquid Space Comt Iscl Vie
SOV-58- 2004 Fress Vapor Space Saaple Cons Iscl Viv
SOV-S58- 2028 Fri Coolam Cold Leg Seample Comt Isol VI
SOV-88~ Mha Presa felief Tk Gas Space Comt Isal Viw
BOV=-55- 2w Pri Coclamt Hot ieg Seaple Cont Isel Viw
S0V-55-2124 Btz Gen Semple Com Iscl V1

SOV=- VG- 208 Pri Drn Xfer Tk Verz

JESCRIPTION 0F BN IORGHT

oss of Coclant Accidert (LOCA)

s 0 to 30 ain
Beduce from 0°F to 150°F% 30 to 40 min
150°% » ¢0 min
&5 psig O ilo 20 min
fewcce frog 55 to U palg 0 to &0 min
O peig >0 zin

7.2 x 107 rade {1}

Spray:

_Tg‘
:

.u\r.nnomﬂwrn»bnonvou»r.-nr
boron) buffered to & g8 of 2.5 o 11 3
% ur sipiler solwlion with a g of 7tc &

Mais Steam Line Break (MSLE

k5 pelg G to 0 min
Reduce from 45 to O psig 3 tc 60 min
0 peig »6i) mi

3 x 107 rads

0 to 2 min
neduce fram LAOPF 1o 3e09F 2 to 8 min
Seduce from IWCEF o 2400F 8 tc 35 =in
SCF 52 aia to 16 days
176 peis O te 2 mis
118 psia 2 to 32 min
Reduce from 115 %0 25 psia 32 to W min
13.5 psia 52 min to 1% days

Radistics exposare 5 x 107 rads

Wiz

Exompassed Uy sbove LOCA test

CEPERASILITY APGiIHDENTS
B == e N deetieg
IOCh & MELE

SV w1ll perfore its function of ciosing iscliatios
vaive within o0 sec of receiving signal. Failure
of S0V will =t cause vaive Lo recpen.

GPEBABILITY URRURSTRAT S0
LOCA & WLB

Functioned properiy for 16 deys et 150°F after
K Mrad radisiion exposure.,

ACCURATY BEQUIREMENTS

R e e




WAER OF GUALIFICNT TON

Radlstion folliowed by Envirommental

Exposure

PRLIFICATION DEFICTENCIES
QUALIFICATTON DOCUMEWT AN RECOMMFNUED SOLUT IONS

CA % MSLR

& MSLB

Franklin Institute Researct A. Deficiercies:
Laboratories (FIL) Test
Report ¥=0h539 1) Vaives were not subjiected to a chemical spray

2} Radiation exposure during test is below accident
dose of 4.2 x 107 yads plus 40 yr dose of
3 x 107 wads,

B, Selutions:

1) Valves not subject to spray since valves will
have performed their imended function prior
te initiation of spray.

2} Replace vaives inside the crane wall prior teo

16,67 yr exposure. Take radiat ion reading

for rate of dose during piant operation.

These measuremerts will provide a more accurate
expomure rate s, therely, incresse or decrease
the period of replacement.




BQUIAGHT DESCRIPTION & MARK NO.

Sclercid Operated Velves, Autamalic
Switen Co.

Model FHTTRLATL

SOV-ME~113A B, Agx, Feed Pump Turt Drive

SOV-ME-211A B, Sux. Feed Fump Twrd frive

Main Steanm Valwve Bullding

M.gnm-mau. OF ENVIRONMERT

Main Steas Line Break MEN

See Deficiencies and Solations

Horzal Envirciment

0° o 12097

Area Las lemperaiure mCnilors.
ENVISORGRI T0 WEICH BPIF. T QAT
MELE

See Deficiencies and olanions

Norzal Enviromment

Type I suitadle for ambiect
temperature as nign as 1TOF

OPERABILITY REQUILEMENTS

MELES

SOV will perform its function of closing
isolat jon valve within &0 sec of
receiy.ng Signsl.

Normal Envircmment

100F

MSLE

a) 350V will tave perforsed its function
prior tc failure.

) Failure of S0¥ »ill not cause valve
to recpen.
Normal Envircnment

I76°F

ACCURACY REGIIRIMENTS

= =

Fot reguired
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EETMET ESCETPTION & MARE X0,

Solencid Upersied Valve
Automat ic Switcn Co.

Model #FTEI200A10%

SCV-85-1034,8 MR Outboard Iscl Viv
SOV-S5-2C3A,B BHR Outbosrd Isol Viv

Auxilisry Bailding

DESCRIPTION CF ENVIRCRMENT

Loss of Coolart Accidemt (1LOCA)

1 x 10° rads (based on 120 day LOCA).
In tion, the 40 yr radistion dose of
4x rads must be cousidered for a
totel posgible radialion dose of

1.08 x 10F rads.

Sormal Enviromment
50° to 120°F

DNTOREN 70 WICH BT, 15 GRLIFED

pre vy

oo

Normal Enviromment

Type FT' is suitable for ambient lespersiure
a8 high as 140FF.

OFIRABTLITY REQUIREMENTS
LOCA

50V will perform its funciion of closing
isolat ion valve within €0 sec of
receiving signal.

Normal Saviromment
120°F

GPERABILITY DEMONSTRATED

AcomACy FEyiRmENT

Not required






BQUIPMENT DESCRIPTION & WARK NO
N

Rayvcnem nign voltage lLermipat lous
Haychem nign volisge mOLCT comnectors
EVNC

Raycaes Ilnc

Qutside Containment

Sorsel Eovironment
ko - 120%

EXVIROASENT T0 WHICH BQUIP. IS QUALIFIED

B
Loca

Terminations & Jonnectors
Irrsdietion of toe mmterials i & coumlt -
0 gamme scurce 8t o»vo..‘g per hour o &
total dose of 2 x 10V rads

Sormal Envirouaent
Terzinations . Conneclors
Continucus operation

-50 to 125°

3o

OPERAEILITY REQUIREMENTS
LOCA

1.0 x 10° rads

Norzal Eovironment

Mif
h0-120 F

OPERASILITY DEMNSTRATEL

iOca

2 x 10° reds

Hormal Environment

- 1259




MANNER OF QUALIFICATION
LOCA

Test: Thermal aging Tollowed by
irradiation for HVT and EVNC

Kormal Environment

Industrial Standards
ASTS DhTF
IEFF &8

QUALIFICATION DOCUMENT

TOCA
“eychem Report #71100 Revigion 1

Letter from Raychem dated L/24'7T9

and EPSERT FRO Rayches Report
ETL508/1

Normal Environment

REaychem HVT catalog U-012 dated June 197¢

)

QUALIFICATION DEFICTENCIES
A3D NECOMENDED Sourzioes

St e

Deficiencies:

Accurecy of veriables and test cdata
Test sonitoring sensors
Test facility

Solutions:

fAccuracy of instrument sven though
not stated would commonly be #1%

Test monitoring sensors, even though
not identified, ere assumed to comply
with Tndustrial Standards for their
type of spplication

Test facility, even though not
identified, could be detormined
from Vendor's records.

Normai Enviromment

Rone



.

EQUIPMENT DESCRIPTION AND 4ARK 50,

o

Soleniod Opereated Vaives
Automatic Switceh Co
Hodel THETHI2CALGR

SOV-LM1008 Cort
SON-LM008 Cont

SON-L00C Cent.

SOV-L.900D Cont
SOV-LA00E Cont
SOV-L¥100F Cout
SOV-L4100C Cont

SOV-iM100s Comt.

SOV-LM2008 Cont.
SovV-12005 Cont.

SO¥-12200C Cont
Sov-LM200D € ont

SOV-1M200E € ont.

SOV~LMZOOF © ont
SOV-L¥2006 Cont
SOV-L20K Cont

Auxilisry Eldg

Press [aps
Press Taps
Fress Taps
Press Taps
Press Taps
Press Taps
Press Taps
Press Taps

Press [aps
Press Taps
Press Tape
Preas | aps
Press laps
Press [aps
Preas 2ps
press Taps

DESCRIPTION OF ENVIHONMENT

Loss of Coolant Accident (LOCA}

1 x 10" reds (tese or 120 day LOCA}
in edditi the &0 yr  rmadistlion dose
of & x rads =@ust be cousidered
for s total possitle radiation dose of
1 0k x 10¢ reds

Formal Environment

50° to 120°F

BIVIRONMENT TO WICH BGUIP. IS GUALIFIED

Loca
Rore
Lor.-} Eovironoent

Type TiT suitacle for amblent
tempersiure as nign as 17 9F

OPERABILITY guzm

LOCA

SOV will perform its functilion of
2losing isolstlion velve witiin
o0 sec. of receiving signal
Formml Environme.:.

120°F

OPERABILITY )

LOCA

lone

Rormml Eovircrament

17.%

ACCRACY IR

Sot reguired

i
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7.0, W~83/1063 Loss of Coclanmt Accidemt (LOCA)




SRR I anEaE

o e =

Hormal Enviromment

Industrial Standard
NEMA-MGY

QUALIFICATION DOCUMENT
10CA

None

Normal Environment

Specificat ion RAS-1T4

k3

QUALTFICITION DEFICIENCIES

LocA

A. Deficiencies:

o nuclear qualificetion

B. Solutions:

1} Repiace mo.or
2} Shield motor

Normal Bwimmg__nk
A. Deficiencies;

High ambient temperature

B. Solutions:

1) Heplace motor

2) Provide srea with ambient tempersture
monitor that will sigreal at 1C1OF and
slpr= as VMO



SGUTPENT DESCRIPEION & MARK 3C.

P.0, HA 10/1010
Suclear Steem Supply Cystem
Westinghouse Electiric Comp.

Steax | tor Flow Tre itters

FT-1LTh 287
Fr-14T5, 2475
FI-165  Zhok
FT-1885, 2655
FT-1NGh, 2604
F-1895, 2495

Rosemount Model 11520Pta

inside Cootelnment

DESCRIPTION OF ENV I AORMENT

LOCA

2800 0 to 30 min
Reduce from 280°F

to 150°F 30 to 40 min
150°F 7 50 min

45 paig 0 to 3 min
Beduce from 45

to O psig 30 e 0 sin

O paig 7 50 min
&2 x 107 reds

Spreay: O-& ors solution of boric
acid (2000-2100 ppm boron )
vuffered to & pi of 8.5 to 11 with
NeOH . & nrs similier solution with
a pioof 7t0 5.

MSLS

L300% 0 to 2 min
2509¥ 2 to 90 min
150°F > 50 min

55 peig 0 to 30 mir
Beduce from &5

to O psig 30 to {0 min
O peig » U0 min

3 x 107 rads

£
3

o

g og
Eruit

¥

-
¥
Q@M EO

3
B
&
3
.
g

T
LRI

¥
&
@ -
g
8w
85

OFERAEILITY REQUIREMENTS
120 days @ 150°F

QPEMARILITY DEMONSTRATED 2)
12k days @ 150°F



_NANNER OF QUALIFICATION
LOCA & MELB
Test

QUALIFICATION DOCUMENT

LOCA

Rosemount Test
Report #117819

MSLB

Rosemount Test
Heport #117415

¥5AR Section 3C
and response to comment 7.17

QUALIFICATION DEFICIENCIES

e =

A. Deficiencies:

1) Accurscy of verisbles and test data
2) Teet monitoring sensors
3) Radietion level

B, Solutions:

1) Accurscy of instrument even though
not stated would commonly be *1%.

2) Test monitoring sensors, even
though not ifentified. are nssumed
to comply with Industrial Standards
for their type of application.

3) Transmitters are good for 80O yr.
radiation dose plus 200 hrs.
into 8 LOCA. Optimum solut:un
is still veing investigeted.

MSLE
A. Deficiencies:
1) See items 1 & 2 Tor LOCA.
2) Tempersture envelope

E, Bolutions:

1} Cee items i & 2 for LOCA

2) gualification test of 350 for
ten minutes, 3109F for one hour
whereas the environment is 530°F
for two minutes, then dropping to
250°F after two minutes. The
temperature environment does not
exceed quaiified limits due to thermsl
inertia and intermal tempereture,
See caleulatiion # Z6-160



BYIAEIE ISSCRIFTION & MAK .
P.0. BA-10/i010
Buclear Steas Supply System
west irgnouse Hectric Corp.
Pressurizer Level Transmilier

IP-1459

L2=3460

IT-1h6l

Lr-2%53

Lp-2060

r-akel

Barton 3086/752°

Inside Conmtalmmernt

*386/752 is prototype of 7ik.
ot 1 testing is appiicable o prototype.

DESCRIPTION OF ENVISONMENT
e e raama— e e

ioss of Coclart Accidest (LOCA)

280PF 0~30 min
Reduce from 250°F to 1509F F0~60 mir
150°F 250 min
45 psig 030 ain
Reduce from %5 to O psig 30~60 min
O psig *%0 =in

7.2 x 107 reds (1)

Spray: O.% &r solution of boric acid {2000-210C pge
boron) buffered to a pi of
% nr similar solution with

Main Steam Line Breax (MSLE)

8.5
a

4300F 0 to 2 min
280°F 2 to &0 min
15097 >60 min

45 psig 0 to 30 min
Reduce from 45 toc O psig 30 to 60 min
QO psig 260 min

3 x 107 reds

ERVIHORMENT TO WHICH « 3B i

LOCA

0 to 2800F 0-3 sec
260°F @ 75 psig 3-1200 sec
AB0OF-2200F 20 min to 24 hr
220°F 1 to 15 days

Radiation: $ x 107 rads

Spray: 1.1k wt % boric acid and 0.17 wt § NeOR
dissalved in water for 24 nr

MSLE

380°F @ 75 peig
100% RE

Radiation: 1.13 x 105 rads

OPERMARTLIYT BgTOTR

LOCA

120 days @ 15009

OPERABILITY DEMONSTRATED

oA

—_—
2ic days ¥ AU ¥

Acomecy Fegame—

*10% for <5 min

MDCY Fepm—

0 to 5 min <54

Max. error 5 min to 4 momths 178




MANKER OF QUALIFTCATION SUALIFICATION oo Axp RECOWBNDED SOUTION.
Loca 10CA Lol
Test - Seguential West nghouse Electric Corp. A, Deficiencles:
RS-TMA-1950 fadintion level to which eguipmert was gqualified

ig below that of %0 yr plus LOCA dose.

Anderson to Stolz
B. Solutions:

NS-TMA~2120

1OCA eguipznt was gqualified for e level of

5 x 107 rads., This means thet eguipment will
Arderson to Stolz be able to withstand the I1OCA dose of

.2 x 107 rads with a & x 10" rads level for
Test normal iife, Therefore, since the 40O yr

iife is 2 x 107 rods ard this is a fairly
constant rate, the equipment is gqualified

for grester than 10 yr. We will either obtain
further gualification dats or replace equimment
before the 10th yr.

MSLE

A. Deficiencies:

Qualified to IW0OF MSLB, pesk tempersture is L30°F.

B. Soclutions:

Temperature cualification is acceptable since temp
reduced to M0CF after 2 min, due to thermal inertia,
internal temperature rise stays within qualified
1imits, Gee Tempersture Calculation FES- 169



R

E LI PMENT DESCRIPTION & MARK NO.

P.O. Ra

1071010

Nuclear Steam Supply System
Westinghouse Electric Corp.

Steam Generstor Level
(Narrow Range} transmitter

LT-147%,
Li=1h75,
LT=-1876,
LT-1454
LT-1485,
LT-1k8c
LT=149h
LT-1h95,
LT ik

2hgh
2b95

2

Rosemount #i15ppbA

Ingide Cantsinrent

DESCRIPTION OF ENVIRONMENT
LR S R e

LOCA

280% 0 to 30 min
Reduce from 290°F

to 150% 30 to 0 min
150°? » 60 min

&5 psig 0 to 30 man
Reduce from 45

to O psig 30 to =0 =min

0 psig > 50 min
7.2 x 107 reds (1)

Spray: O-b nrs solution of boric
acid (2000-7100 ppm voron) buffered
to s pi of 2.5 to 11 with NegH >4 ars
sinilar solution with & pH of 7 to 9.

MSLE

L3008 0 to 2 min
280°%F 2 to 0 min
150% > 50 @min

45 psig 0 to 30 min
Reduce from k5

to O peig 30 to 0 min
O psi L60 min
3:;%7:‘“

ENVIRONMENT TC WHICH BQUIP, 18 QUALIFIED
LOCA

350%F 2 to 10 min
Ny 10 min to 1 hr
303 F 1hr to B brs
230°F & br to 50 nrs
50 psig 0 to 10 mia
70 psig 10 ain to 7 hrs
55. 5 paig 1 br to 8 hrs
o psig 8 hr to 50 hr
5 x 10° reds

Spray: None

MSLE

See above

w-3a

120 days & 150%¢

OPERAEILITY DEMONSTRATED (2)

124 days @ 150°F

ACCURACY REQUIREMENTS
= 5%

AEMY GEMORSTRATED
* . 25%



LOCA & MELE

Test

QUALIFICATION DOCUMENT
LOCA

Fossmount Report

# 117815

MELE

Rosemount Report
# 117415

FSAR section 3C
and response to comment 7. 17

QUALIFICATION DEFTFIENCIES

LOCR

2)

3a)

i)
2)

Deficiencies:

Accurscy of variatles ané test data
Test monitoring sensore

radiation level

Solutions:

Accuracy of instrument even though
not steted would commonly be #1%.
Test momtoring sensors, even
though not identified, are assumed
to comply with Industrial Standards
for their type of application.
Transmitters were operstional st
5 x 10¢ reds, need further tmlq to
assure complimnce to the 7.2 x 107 reds,
The results of the existing testing
indicate that rediation does not
adversely effect the transmitter,
Replece with gualified trensmitrers,

Deficiencies:
See items 1 % 2 for LOCA,
Temperature envelope

Solutions:

See items 1 & 2 for LOCA
Qualification test of 350°F for

ten minutee, 3169 for one hour
wherees the environment is 530°F

for two minutes, then dropping to
2830% after two minutes, The
temperature envircnment does not
excesd qualified limits due to therml
inertia and internel tespersture.
Cslculation #ES-1 G



SAUTENT DESCEIPTION & WA XD

7.0, Nk-10/1G10

Buclear Steam Supply Systles
wes: Lngrouse Eleciric (orp.
Limit Switches for Velves

HOV-1200A,8,C - Regen H- Outlet
HCY-22004,5,C - Regen ¥ Ouled

OESCRIPTIDN OF EXVIRORGET
x R st

260°F 0-30 =iz

Heduce froe 260°F to 150°F 3o~ min
156°% 260 min
45 psis O30 =in
Reduce fram 55 to O psis -0 min
0 peig >0 min

-
7.2 x 10! rads (1)
Spray:
oL nr solution of boric acid (2000-2100 ppm

boron) taffered to a pi of 5.5 to 11 «ilk HelH
>h nr simiiar solution with a pi of 7 %0 9.

Main Stesz lLine Sreax (MSLE)

L30°F 0 to 2 min
260°F 2 tc 80 =in
1509% 0 ain

55 psig 0 to 30 min
Reduce fram 45 to O peig 30 to O =in
0 paig 350 min
wuwbqn'nn

LOCA

Hea: sging @ 200°F for 200 nr, mechanical agiag
100,000 cycles under elecirical icad

340°F 0 to 3 &r

zeduce from FOOF 1o 10°F 3 to Sux
SEBUUENCE REFEATED

250°F to 3.5 days

0PF 3.5 to 30 dags

70 pai 0 to 8 br

10 psi 8 nr to 0 days

wln»ﬁmbngow.orusms

Spray: Boric scid and water buffersd Lo a pH of
10-11 wite Nedf soiction for & days, waler spray
for 26 days, Spray density = 15 am/fte

—_—

¥aximm surface tespersture is 265°F per ESG calculation
11 TIe-BS-197~0, dated 3/15/70, and is well below gqualifi-
cation tempersiure.

Radistion Exposure - See 1OCA test

LOCA & MSLE

Valve 10 close witnia o0 sec of isolstion
signal. Switches snall not fall s0 as
1o reopen valives.

GPERASILITY DEMONSTRATED

WCA & 815

Limit switches shown to operste after
seqguent ial testing.

Not reguired



QUALIFICATIOR DEFICITNCIES

MARNER OF QUALIFICATION QUALIFICATION DOCUMENT AKD RECOMMENDED BOLUTIONS

1LOCA LOCA LOCA

Sequertial Test Report emitled: A. Deficiencles:
"Qualification of RAMOD controls limit 1) Accuracy of varisbles and test dats
switel Mode FA-190 to IEFE Standards 3585 ?) Test monitoring sensors
(*75), 323 ("7%)}, and 382 ("72)," dated 3} Test facility

3/2/75 and revised 4/7/78
B, BSolutions:

1) Accursey of instrument, even though
not stated would commonly be *1%.

?) Test monitoring sensors, ever though
not idertified, are assumed to coeply
with industrial standards for their type
of epplicetion.

i) Test fecility, even though not identified,
could be determined from vendor's records.



E DESCRIPTION & MAK WD.
P.0. BA 10/1010

Buciear Steam Supply “rfted

Wes: ingrouse Electric Corp.
Valve Position Switern

HCU=-31201 =x Letdown
BOV-2R0L Bx Letdown

RAMCOD 2-2L00%

Inside Cortalrment

OESCRIPTION OF ZNVINONMENT

Loss of Coolant Accident (LA}

260°P¥% 930 ain
Reduce from FOPF to 150°F 30~60 min
150°F »60 min
47 peig O-3C min
Reduce from 45 to O psig 50 min

7.2 x 107 rads (1}

Spray:

O-% hr sclution of doric acid (2000-21000
boron) buffered to a i of 5.5 to 11 witk
sk nr similar soluticn with a g of 7 %
Mair Steam Line Break (MSLB)

430°F 0%
2

280°F 2 80 min
150°F »50 min

L5 paig 0 to 30 =iz
Reduce frem 45 %o O psig 0 to 50 min
O paig 50 min

3 x 107 rads

ggagmqnmﬁw

i0CA

—

ot queiified

Hot gualified

OPEMSTLITY TS

LOCA & MBLE

120 days & 150°F

OPERABILTTY DEMONSTRATED
LOCA & MSLB

Not qualified






BSQUIPENT DESCRIPIION & kR MO
P.0. Wo. Na W 1010

duciear Steam Supply Systex
Westinghouse Electric Corg

BCP Sealwster

Setan
V=130

MOV -2350
Limizorgue

lugide Conte.rment

LOCA

23007 0 o 30 miz
Reduce from 23%0°F

to 150°% 30 to 10 min
&5 peig O e 30 man
Reduce from &5

te O paig 30 to =G min
O paig T o0 aln

-4 i, 4
7.2 x 10" reds (1)

Sprey: O-& nrs sclution of boric
acid [2000-2100 ppe toron) vuifered
tos g of 5.5 o 11 with NeGs> &
ars similier solaticn with s i of
T te 9.

SLE

L30%% 0 to 2 min
250°F 2 to 40 min
1509 » o0 mia

&5 peig 0 to L min
o vnumd 5 O min

3 x 107 (reds)

iV IRONMENT TO WHICK BQUIP. IS QUALIFIED

S ——

LACA
Peax temp. 340°F

59 psig
8
2x 10

2500 ppm voric scid buffered with .24%

es atove

Wem
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BLUTMENT DESCRIVTION & MARK NO.

7,0, EA-310/1010

Nuclesr Steanm 3upply System
Westirgrouse Blectric Corv.

Pressurizer fressure Transnitlers

PI-2455
b o LS
PP-1457
Pr~2555
Pre2s
P=2457

Bartom 753 (ot 1

Ingide Comtsirrent

e e e i e L e e i

JESCRIPTION GO ENVIRORET
Loss of Coolsmt Accidemt (LOCA)

och

29%0°F 0-3C min
Heduce from FOPF to 150°F 30~50 min
150°F 350 adn

L5 peig 0-30 min
Reduce from 55 to O psig 30-50 min
0 psig 260 min

7.2 x 107 rads {1}

Spray: O.4 &r solution of boric acid (2000-2100 ppe
boron) baffered to a m¥ of .5 to 11 with NaOH >4 br
sizmilar solution with a pii of 7 to 9,

Main Steam Line Breax (MSLE)

L39°% 0 to 2 min
250°F 2 to €0 min
150°F 360 min

55 psig O to 30 min
Reduce from 45 to O psig 30 to 0 min
O psiz 260 min
wnkc....n!»u

ENVIRONMERT TO WHICH . IS QUALIFIED

LOCA

0 to 280°F O3 sec

8007 @ 7> psig 3~120C sec
250°F to FX0OF 20 ain ~ 2k &x
220°F i to 15 days

Rediation: 5 x 107 rads - Gemza

Spray: 1.2% wt 4 boric scid and 0.17 wt 4 Nall
disacived water for 24 nr

MSLE
3%0°7 @ 75 psig
100% =

Aadistion: 1.13 x 107 reds - Gemma

—— R N——_—

GPERASILITY REQUIRGMENTS

HM.DE&&N%M

OPZRABILITY DEMONSTRATED (2

IOCA & Six

2i2 days @ 150%

Acoamcy wym——

2308 for <5 min
S min %o 4 months
25%

ACTURACY IROWTATE:

£5% for 5 min max
Error S ain to L sonths
1%



w-7

QUALIFTCATION DEFICIENCIES

MANNER OF QUALIFICATION QUAL TFICAT TON DOCUMENT AND_RECOMMENDED SOLUT TORS
Test ~ Sequential West inghouse Electric Corp. LOCA
RE~TMA=1550 k. Deficiencles:

Andiat ion level to which egquipmert was gqualified

Anderson to Stolz is below that of kO yr plus LOCA dose.

NS~TMA-2120
B, Solutions:
Anderson to Stolr Lock eguipent was gualified for a level of
5 x 107 rade, This means that equipment will
(Test) be able withstand the LOCA dose of

4.2 x 167 yads witk a 8 x 10° rads level for
normal 1ife. Therefore, since the 40 yr life
ig 3 x 107 rads and this is a fairly constant
rate, the equipment is qualified for greater
than 10 yr. We will either obtain further
qualification data or replace equipment
before the 10th yr.

MSLB
A. Deficlencies:

Quslified to IWOF MSLE, peak temperature
is 4300F,

B. Solwtions:

Tempersture gualificetion is sccepuable since
temp reduced to 280OF after 2 min, due to
thevmal inertia, imterral lemperamture rise
stays within qualified limits. See Temperature
Calculation #BS- 149



EQUTPMENT DESCR. OTION & ARK M0

F 0 HA-1071010
Fuclear Stem=z Suppiy System
| Westinghouse Electric Corp
: RCS Wide Benge Pressure Tracsmitters
PT-1402
PT-2808

srion 393 (Prototype of 7-3)

ingide Conts.nment

S E——— . TSR, SRR Ny, Lmr—

E
B e e e i e e i o

DESCHIPTIOR OF ENVIRONJENT

e

Loss of Coolant Accident {LOCA)

250°F 0 to 30 min
Reduce from 250%%

1o 1509¥ 30 to O min
1509F >0 min

&5 paig 0 to 36 mn
Feduce from &5

to O psig ¥ to 0 =in

0 peig 7 L0 min
72 x 10" reas (1)

Spray: O & nr sciutlon of voric acid
{2000-21900 pp= Sorou) Luffered to s pH
of 8.5 to 11 with NaOH > & nr similier
solution with & p of 7 0 9

¥ain Steam Line Break (MSLE)

W300F 0 to 2 min

2% F 2 to O mia
150°F 0 min

L pslg 0 to 30 =in
Reduce Trom 45

e O psig 30 %o .0 min

¢ psi >0 min

3 x 10" reds

ENVIRONNENT TO WHICH BQUIP. IS QUALIFIED

TRt T

Radistion: 5 x 107 reds - Gamme

Spray: ) 1& wt % coric acid and 0.17 wt % NeOs
dissolved water for 2k ar

WSLE

3309 @ 75 psig
10068 &

Badiation- 1 13 x 10° reds - Camm

w-le

OPERASLLITY REQUIRENENTS

XA & ELE
120 days @ 150°F

OFEPABILITY DEMONSTRATED (2

P = RS SR T e yeemt o

1A & ¥ELE
212 days @ 150°F .

ACCURACY . IRE/ENTS

=

2104 for< S min
S min to & months

253
ACCUBACY DEMONSTRATED

5% for 5 min max.
Error S min to & months
it

B e L D B L B o D Bl L e e e e R e R R Rt



MAYNER OF QUALIFICATION

Tegt - Bequential

QUALIFICATION DOCUMENT

West inghouse Electric Corp
NS-THA-1950
Anderson to Ttolsz

NS-TMA-2120

Anderson to Stols

{Test)

UALIFICATION DEFICIENCIES

ASD RECOU®CNDED SOLUTIONS

LOCA

a
A

B

Deficiencies-

Headistion level to which equipment
was guslified is below thmt of &0 yr
plus LOCR dose

LOCA equipment was Qualified for e

level of 5 x 107 reds. This meens

thet equipment will be &b, to withstand
the LOCA dose of k.2 x 10’ reds with &

A % 0" reds level for normml life
Therefgre since the %0 yr iife is

3 x 10° reds end thie is & fairly constamt
Mte, the equipment ig qulified for
greeter tharn 10 yr  We will either
outein further qualification dats or
replace squipment vefore the 10th yr

Deficiencies:

gmlified to ¥0°F MSLE, pesk temperature
is 430°F

Selutions:

Temperature qualification is scceptable
gince temp reduced to 2%C°F after 2 min,
due to therms] inertie, internsl
tempereture rige stay within qualified
limite See Temperature Caleuistion
#ES-10 9



Wmmmﬁ&wm.

P.0. NA-10/1010

Ruclear Stess Supply

West inghouse Electiric Corp.
Solencid Operator Hegen Hx Cuilet
HOV-1200A

HOV=12008

HOW-1200C

HOV=-2200A

HCV¥-2200B
HOV-2200C

ASCO #HTE300BCARU

Inside Concairmernt

DESCRIFTIOR OF ENVIRORENT

loss ¢ Coolart Accident {1OCA)

280°F 030 min
Seduce from 280PF to 150°F 3060 min
150°F >90 min

L5 psig 0~30 min
Reduce from 45 to O psig 30-60 min
2 psig 266 min

7.2 x 107 rads (1)
Spray:
0~4 nr solutlon of boric acié (2000-2100 ppe

boren) buffered to a pH of 8.5 to 11 with EalH
>k hr similar solution with a pH of 7 to G

¥ in Steam Line Break (MSLB)

430°F 0 to 2 min
268007 2 to 6C min
1500F >60 min

45 psig O 10 30 min
Reduce from 45 to O psig 30 to 60 min
O paig >60 min

3 x 107 rads

mmmwa@m.mwm

ST T T e T N B

IocA

LACOF ¢ to 2 min
Reduce from 460°F to 340OF 2 to 8 min
Reduce from 3:0°F to 2k0°F & to 35 min
150°F 52 min to 1% days
129 psia 0 to 2 min

118 psia 2 to 32 min
Beduce from 118 to 25 psia 32 to 35 min
33.5 psia 52 min to 1 days

T TS ==l IS e P SR I YT e —
e B i e — T R R T R ERIERE—I_——=~, R R T

Radiation Exposure 5 x 107 rads
MSLB

Encompassed by above LOCA test

LOCA & MSLE

120 days & 150°F

OPERABTLITY DEMONSTRATED
IOCA & MSLE

Functicned properly for 14 days at 1509F
after 50 Mrad radiation exposure.



MANKER OF QUALIFICATION

LOCA & MSLB
Seguentinl Test

guIIEDTYE Do

1OCA & MSLB

Franklin Institute Research

Laboratories (FIRF), Test
Report F-Ck53G

w-g

QUALTFICATTON DEFICIZRCIES

I e e

LOCA & MSLB
A. Deficiencies:
1) Velvee were not subjected to & chemical spray

2)

3)

1)

3)

Radistion exposure during test is below
accident dose of 4.2 x 107 rade plus
40 yr dose of 3 x 107 rads.

Time, temperature envelope is not adequate.

Solut fons:

Valves not subject to spray since valves
will have performed their intended function
prior to initiation of spray.

Repiace valves inside tie crane wall prior
to 10.£7 yr exposure. Teke radistion
resding for rate of dose during plamt
operation, These measurements will provide
s more accurste exposure rate.

80V will perform its function within £0 sec of
receiving signal and will not misoperate if
S0V fails due to temperature.



QDS SSCRPTION & AR 0.

PO, BA-10/2010

Nuclear Steam Supply System

west inghouse Hleciric Corp.

Solencid Operated Valves

LOV=14604,5 - Letdown Line loop 1 & 2

DESCRIPTION OF ENVIROBET
Loss of Coolant Accidemt (LOTA )
250PF :

Reduce fram 2H0PF to 150°F
150°F

“o psig )

Reduce from 55 to O psig

7.2 x 107 rads (1)

LOV-2460A, B - Letdown Line ioop 1 & 2 Spray: 0.k hr solation of bor

TV-1842 ~ Comtaimmert Isclation
TV-20he - Containment Isclation

HVC-1201- Excessive

Tetdows Hx O

H9r-120]- Rxcessive Leldown Hx

ASCO HT-831054

wtlet
Nutlet rwoom

uEdS nuffered to a pH of 5.5

»b
*h n En&.ﬁ—bﬂﬁntvm T

Gaon
55 psig
Reduce from 55 to O psig

3 2307 cads







Egr & MARE ¥O. DEBCRIPTION OF ENVIRGIMENT

?.0. BA-10/163C Main Stess Line Breax (MSL3) OFERABLLITY REQULEMENGS
Nuclear Stesm Supply System 530y 0 te 2 min Two weeks post MSLS
250PF 2 to 60 min
westingiouse Dectric Corp 150°% 260 min
L5 psig 0 tc 3 min
HS Temp Reduce from 45 to O paig 3 %o £0 min
Wide Range XD 2 psig >0 min
OPERASILITY IEMONSTRATED
Te- 110 2610 3 x 107 rads = o =
TE- 1h13 2813 Tn weess nost SLE
TE- 1k20 2k20
TE- 1423 2k23
TE- 130 ZhyW
TE- 1533 213

ACCUBACT SEGUIREMENTS
-

ey

Bogemonit 17.KS
MSLB C.2%

inside Contai-ment
ACCURACY JEMONSTRATED
*0.2%













