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June 12, 1779

Trojan Nuclear Plant
Docket 50-344
License NPF-1

Mr. R. H. Engelken, Director

U.S. Nuclear Regulatory Commission
Region V

Suite 202, Walnut Creek Plaza

1990 N. Zasiformia 3lvd.

Walnut Creek, Califormia 94596

Dear Sir:

Enclosed is ocur response to IE Bulletin 79-01 concerning environmental
qualifications of Class IE equipment at the Trojan Nuclear Plant. This
Bulletin and IE Circular 78-08 required examination of all .nstalled
safety-related electrical equipment and the determination that proper
documentation exists to assire that this equipment would function under
postulated accident conditions. Supplemental information requested

at the PGE/Westinghouse/NRC meeting in Washington, D. C. on June 8
concerning this subject will be transaitted by’ June 15, 1979.

If you have any questions or concerns, please contact me.

Sincerely,

C. Goodwin, Jr.

Assistaint Vice President
Thermal Plaut Operatiocn and
Maiotenance

CG/SML/ 4kk3427
Enclosure

¢: Mr. wynn Frank, Director
State of Oregon
Department of Energy : A Y %




2.

ENCLOSURE 1

Response to NRC IE Bulletin No. 79-0l
Environmental Qualification of Class lE Equipment

Complete the re-review program described iu IE Circular 78-08 witain
120 days of receipt of this Zulletin.

PGE_Response

The re-review program described in IE Cir ular 78-08 is complete per
the attached document with the exception of PGE's rasponse to

an NRC request for supplemental informaiion concerning the short-term
trip capabilities and long~term monitoring capabilities of certain
installed in-Containment Barton and Foxboro signal transmitters
(pressurizer level, RCS wide range pressure, steam generator

level, reactor coolant hot/cold leg temperature RTDs) and weans for
providing interim backup monitoring. This request was made at a
joint NRC/Westinghouse/PGE meeting held in Washington D.C. on

June 8, 1979. P?GE's response will be provided in a suppleament to
this submittal, as stated in the cover letter,

Detesmine if the types of stem mounted limi* switches desc:ibed
above are being used or planned for use on safety-related valves
which are located inside containment at your :acility. If so,
provide a written r:port to the NRC within the time frame specified
atd to the address specified in Item 4 below.

PGE Response

No NAMCO switches of these model r abers ar- ervice in a Containment
environment at the Trojan Nuclear Plant. As _.quirad by the previously
issued IE Bulletin 78-04, unqualjfied NAMCO switches in the Trojan
Containment were replaced if they were found to be performing any

one of the following functions:

a. Latch-in capability for valve actuation control circuitry,
b. Irterlocks with other safety-related valves, or
¢+ Status panel indication in the control roou.

Switches performing simple open-close indication at the valve
control switches wers not replaced.

Provide written evidence of the qualification of electrical equipment
required to function under accident conditions [this writtea evidonce
should include: 1) componeat description; 2) description of the
accident envirunment; 3) the environment to which the componenet cr
equipment is qualified; 4) the manner of qualification which should
include test methods such as sequential, synergistic, ectc; and 5)
identification of the specific supporting qualification documentation].
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For those items not having complete qualification data aveilable for
review, identify your plans for determining qualific.tion either by
testing or engineering analysis or a combination of these, or by
replacement with qualified equipwent. Include your schedule for
completing these actions and your justification for continued
operation.

PGE Response

Enclosed please find Attachment 3 en’‘tled "Eavironment Qualification
Review of Class Il Eleatrical Equipment”. The following comments
are pertinent to this document.

a. Trojan FSAR Figure 3.11-2 (LOCA temperature) and Figure
3.11-1 (LOCA pressure) are enclosed as Attachments No. 1
and 2, respectively, to assist in the evaluation of equipment
temperature and pressure qualifications.

e As discussed in the cover letter, a supplement to this
submittal will respond to NRC questions coucerning s ort-
and long-term qualification requirements and the capability
of instruments performing a pressurizer ievel, RCS pressure,
and steam generator level function. This supplement may identify
necessary revisions to the Trojan FSAR.

c. The qualification documentation for Rosemount Model 176KF
and 176KS RTDs (pages 6 and 7) is the result of testing
completed since the Trojan FSAR was completed. The FSAR
will be revised to reflect this change.

d. Some NAMCO stem-mounted limit switches (Model D2400 and
Model D2400X identified on pages 18, 19, 20, 21 and 22)
are not qualified for post-accident conditions. However,
these switches only perform simple indication functioms as
discussed above, in item 2, and are therefore sat’sfactorily
qualified for their non-accident environment con'.tioms.

e. The terminal boxes/terminal blocks listed on page 23 are
utilized to provide field jurn lon points for the reactor
coolant hot/cold leg temperat.re and AT RIDs (Rosemount
Model 176KF and 176KS). The qualification documentation
referenced for these terminal boxes/te-minal blocks is
satisfactory excepr in the areas of peak pressure (40 psia
versus 60 psia) anr integrated radiation exposure
(5 x 10% R versus .1 x 107 R). PGE judges that the
difference in pres ure has no significance with regard
to terminal blocks. The different in radiation qualifica-
tion is of more consequence. These are a high-quality
CE type EB-5 terminal block in a 1/16-in. thick steel
enclogsure, Similar provisions for terminating cable
are found in other qualified Containmeat equipmeat.
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Page Three

f. The review of the envirommeatal qualification of electrical
«quipment located outside the Containment references the
industry standards that apply to specific types of electrical
equipment. These industry standards are based on operating
experience and consider the effects of the environment on
the electrical equipment. Industry standards allow
temperature rise limitation tests to be performed at
the environmental conditions existing at the manufacturer's
location. For example, proper testing of a motor at an
ambient temperature of 30°C (in accordance with the industry
standard, NEMA Standard MCl) and meeting appropriate
temperature rise limitations will qualify the motor for
service in temperatures of 10°C to 40°C. Equipment
testeZ in accordance with these temperature rise limitations

e demonstrated, by operating experience, satisfactory
operation over a normal range of environment. The majority
of electrical equipment (motors, switchgears, batteries,
etc) at Trojan was tested within the requirements of
current industrial standards It is PGE's conclisicn
therefore that equipment tec d t¢ industry sta dards and
which operates within a normal environment will function
properly when required during actual operating conditionms.

4, Re ort any items which are identified as not meeting qualification
requirements for service iatended to the Director, Nivision of
Operating Reactors, Offic= of Nuclear Reactor Regulation, Nuclear
Regulatory Commission, Washington D.C., with a copy to the appropriate
NRC regional office within 24 hours of identificationm.

PGE Response

In response to IE Circular 78-08, PGE performed walk-downs of

various Class lE equipment inside Containment. PGE reported to the

NRC that several splices and cables Lo the pressurizer level transmitters
inside Containment were impropecly made and thus were unqualified
(Licensee Event Report 78-27). Those mqualified splices were
immediately repaired.

The motor operator for valve MO-10010 was found to be below the
post-LOCA Contairment water level. This motor operator is not
qualified for submerged operation. The valve is one of the Containment
isolation valves for one of the redundant hydrogen vent systems.
Th's motor operator was identified as not qualified for its iatended
purpose by telephone conversation between L. W. Erickson of PGE and
C. Trammell of the NRC on May 18, 1979, Written notification was
performed by letter from C. Goodwin, Jr., of PGE to A. Schwencer of
the NRC dated June 1, 1979. Design and construction activities

to relocate valve MO-10010 above the post-LOCA containment water
ievel have been initiated and will be complete by June 24, 1979,
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A meeting was held at 4 pm on Wednesday, September 13, 1978 in PCE offices to
review the results of a two-day NRC inspection. At that meeting, P. Mor.ell

of the NRC, Region V, requested tha: the following additional items be addressed
in PGE's response to IE Circular 78-08:

1. Review Class lE equipment that may be submerged or located where it
could be affacted by fuel pool boiling, or a steam line break
outside Containment.

PGE Response

Attachment &4 identifies equipment that will b.come submerged durirg
the loss of coolant accident. Tne qualificatio. of items 1, 2 and 3
will be addrsssed by supplemental submittal as noted above. The
remainder of these submerged items are not required for long-term
ECCS function (see FSAR Section l5.4.1.6) with the exception of the
cable in the cable tray. This cable is qualified by prototype test
for long-term submerged operation. No Class lE equipment is located
where it will be affected by the fuel pool boiling environment
(elevation 93 fr of the Fuel Building). Equipment that may be
located in a main steam line break environment is discussed on the
enviroameatal preface page of Attachment 3.

2. Confirm that a LOCA constitutes the worst case environment for
equipment inside Containment.

PGE Response

A Main Stream Line Break (MSLB) accident inside Containment results
in superheated vapor conditions that could result in a higher
Containment temperature than i . LOCA were to take place. However,
in general, lower levels of Continment peak pressure will result. A
superheat condition (with corresponding high Containment atmosphere
temperature) should have no sigaificant effect on electrical equipment
temperatures oecause the equipment surface temperature should

closely follow t*e “ontainment saturation temperature, which is
substantially lower than the peak vapcr temperature during the
superheat phase nf the accident. The reason for this is that energy
transfer from the Contazinment atmosphere to heat sinks is significant
only when the sink surface is cocler thaa the saturation temperature
s> thar condensation can occur. If the equipment surface temperature
wer2 to beccme higher tuan saturation, then the low energy transfer
mechanism of comnvection would govern heat tramsfer. Since the
Containment peak pressure is at a maximum following the design basis
LOCA, the Containment saturatiorn temperature for a MSLB accident i:
6o higher than would be the case or a LOCA. It is on these bases
that the worst-case envirocument for “ontainment-mounted equipment is
specified to result from “he design bas’s LOCA.
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Page Five

PGE Response

Representative Class IE equipment located in the Containment that
rmust function as described in Tables 3.11-1 and 6.2-1 of the FSAR
was selected for the environmental qualification survey. The
circuits for this equipment were checked from the Containment
p'netration to the end device to insure that all components such as
connectors, terminal bloc's, and splices were in accordanc2 with the
design drawings.

Color-marked prints, showing the cable routing, were developed for
the survey team to aid thew in following the cables in the plant.

The survey team developed a checkoff list for each circuit that
identified the circuit and all its components between the Containment
pene tration and the ead device. The checkoff list information was
then compared with the design drawings te identify any "unqualified"
components.

The survey was completed by December 19, 1978.

4., Confirm radiation qualification exposure for Class lE items in the
Control and Auxiliary Buildings.

PGE Response

Radiation qualification noted on Attachment 3.

5. Confirm that environmental testing was sequential and the effects
cumulative.

PGE Response

Refer to the "Remarks" column for equipment in Attachment 3.

Based on the above, we have concluded that proper documentation exists to
assume that the safety-related ¢ - “trical equipment will functiox under the
environmental conditions created by the postulated loss-of-coolant accident
and main stream line break, as specified in the Trojan Flnal Safety Analysis
Report. Supplemental information will be provided to address in-Containment
signal transmitter qualifications and interim backup monitoring.
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VORTLAND CENERAL ELECTRIC COMPANY
TROJAN NUCLEAR PLANT
ENVIRONMENT QUALIFICATIOV REVIEW

OF CLASS 1E ¥ "7 L iCAL TQULTHENT

ATTACHMENT NO. 3

June 12, 1979



TROJAN NUCLEAR FLAKT
ENV I KONMENT E.IPICATHN WEVIEW OF CLASSE "%  LECTRICAL EQUIPNENT

*NVIRONMENT DEFINITIONS FOR QUALIFICATION REVIEW

sont 1= Containment during LOCA Environment VI = Tarbine Bldg (Class IE Structure Only)

50 degrees ¥ to 113 degrees ¥

(Dicsel Cenerstor Rooms)

Pressure: Norwmal

Busidity: 20 - 1003

Radiation: Normel

(hemical: Erposed to water spray and Halon from fire
protection systems (Dicsel Generacor Roows
sod Auxiliary FW Pusp Rooms)

Looperature: Flgure 3.11-2 of Trojen FSAR (Actechmenc 1) Tespecature:

frewsure: Figure 3.11=1 of Trojen FSAR (Attschsent 2)

awads vi ot

Carmical: Boric Acid of ph 4.9 or boric scid - sodim
hydtonide mixture of ph 10.0,

fxdiation: 2.1 = 107 rode (reference 3.11.3.1 of Teojon FSAR)

‘ consent 11 = Foel sod Aux’lisry Bldg.

oaperatuces 30 degrees ¥ to 104 degrees ¥ Eavirorsent VII - Mgin Stesm Line Rupture Outside Containment

Viessures ¢ /2 PSIA
hosidity: 20 = 1602 N The v .juences of & stesm line vupture would be limited to
iatioar 4.0 x 10%R the Turbine Building and the Main Stesm Support Structure s
(remicals  None analysed in PCE-1004 dated Janvary 1974. The Conteol, Fuel
or Auxiliary Building would not be exposed to the effects

L ooirorment 11D = Control end Intake Structure of & stesn line rupture.

foapeirture: 50 dugrees F to 104 degrees ¥ Turbiae Bldg.
Pivasure: Normael Temperature: 114°F

20 - 1001 Prussure: 1.0 poig

Hoar tdaty:
Kidistion: MNormal (outeide containseat) Mamidivy; 100X
thewival:  Hone
The Class I equ : “rt located in the Turbine Duilding

(switchgesr, ewerger. y diesel generators snd auxiliacy
Feedwater pumps) are loceted in compartments tha! would
prevent any epprecisble stesm from entering these are.s.

Coironment IV - Between Contsinment and Aux./Fuel Bldg.
(Outeide Eavironment)

Terjevature: =5 degrees F to 107 degrues ¥

Terssure:  Nooe Main Steam Supporc Structure

monsdity: 0 e 1002

fatiation: MNoreal (outside containment) Temperature: 225°F

(hosical: Exposed (o water spray teom eprinkler systes Pressure: 4.3 paig
Nuaidity: 1002

oo ut ¥V o= Conteol Rove

The Main Steam Bupport Structure .c Yivided into

four individus: compartments, and the conditions lisced

sbove ‘rtain to the compartment whers the rupiure occurred,

There are no sefety-related electrical equipuent necessery

for & safe shutdovn after & asin stesm line break chat lo

loceted in this compartment .

Torperature: 50 degrees ¥ to 110 degroee ¥
Prossure:  Normsl

Bosvdity: 20 to 85X

Radiation: Morsal

(heoical: None

oo tuktenns of tevms used In this reports

(1) Thermal aging, (2) vadiation applicstion equivalens to the aging end accident doses [or uging dowe only], (3) LOCA simulation

Lwutind Type 8
tnvelving pressure, temperature, and chemical spray, [(4) radiation equivalent to sccident dose).
il ype Ll Same .o Type 1 except no thermal aging.
> rglne s (1) Combined thermal and vadistion aging, (2) cowbined radiation and LOCA eimulation.

(4 lerm Capability: Qualification tested in pust-LOCA eavironment for less than 24 hr,

| o Tera Capability: Qualificacion cested in post-LOCA environment for 24 hr or move,
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TROIAN MUCLFAR PLANT
ENVIRONMENTAL QUALTSICATION REVIEW OF CLASS 1€ ELECTRICAL EQUIPNMENT

OUTSIDE CONTAINMENT

VENDOR DOCUMENTATION

Fage 24

L PESCRIPTION SPEC LOCATIOM ENVIRONMENTAL TENP. PRESSURE HUNIDITY
B b, N, BLDG, ELEV, SERVICE CONDITION  (°F) (PSIA) 1 BADIATION CHEMICAL  NWETHOD OF QUALIFICATION AND MEMARKS
ADO 5wV Metel s Contsol ¢l It ni 10 Norwal - Marmal LT Qualitied by operating esperience
thew Clad Switchgear (See Note 2) bosed on indusiry type tests. This
Al atd Circuit equipsent weete the mquireseats of
Bivakece IELE Scd 27-191 (ANSI C37-20).
Releren e ITE Test Reports.
5 WV Metal -8 Turbine 9 mni 104 Normal - Normal NA Same as AIOD.
t Clad Switchgear
At and Circuit
Rew ahese
Loy W50 ¥ Load [ 85 ] Coutral 6) fc I 104 Normal - Norwal NA Qualified by operating experience
Sl bk Conters aod Turbine o9 fe w based on industry type tests. This
Circuit Breakers equipount was tested per Lhe regquire~
ments of ANST C37-20 (1969) and NiMA
Std SC5-1971. Reference ITE Tes?
Reporte .
L WY Transfer -6 Aux LI {3 1 104 Normal - Normal NA Qualified Ly operating experience
fwitches & based on industry type tests. This
fwitchbosrd equipment was tested per the requive~
scote of ANSE €3 <20 (196%), NeMa
Sed SCH-197) end IEEEIG-197),
Reference ITE Test Repocte.
oree 4 MV Trenefer -6 Intake N 1 104 Normal - Normal NA Sexe o8 QIOSC,
it h & Structure
Seit.wboacd
{ LE0 ¥V Motor £~ Control 6l ft It 106 Norasal - Norwal NA Qualified by opersting experience
al3 Control based on industry Ctype tesis. This
L FR! Lentere equipsent was tested per the require~
wente of NEMA Scd. ICi-1-1970,
NEMA Std ABLI-1970. Reierence ITE
Test Keporte.
il U0 ¥V Motor -l Turbi.e o9 fu vi 104 Normsl - Normal A Same as B21.
hln Conerel
ny Contetn
Note 40 This wocweal pressure ie referving 1o staospheric pressure. . :
N
Tido! 5y, ~uly
s 2N R
& 4
s ki -
{ e & -
NEY
d - '&'v 8K A 3 -
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Reference:

Attachment do. &

LIST OF SAFETY-RELATED EQUIPMENT 3ELOW THE
MAXIMUM WATER LEVEL (52'-11-1/2")
IN CONTAINMENT FOLLOWING A LOCA

Trojan FSAR Section 15.4.1.6

Item No. Equipmen- No. Elevation Description
1 FIL512, FTIS13, 71522, 50' Steam Generator Flow Transmitters
FT523, FT532, FT533,
FT542, FT543
2 PT403, PT4C5 43’ RCS Wide Range Yressure Transmitter
3 L5817, LI5i8, ET51%, 45" Steam Generator Level Transmitter
LTS527, LI528, L1329,
LT537, L7538, LTS539,
LTS47, LT548, LTS549
- FT414, FT4L15, FT4l6, 49! Reactor Coolant Locp Flow Transmitter
FT424, FT425, FT426,
FT434, FT435, FT436,
FT444, FT445, FT446
3 MO1605 £3'=-6" Condensate Drain Tank Valve
5 MO4OC S A4t =" Reactor Coolant Urain Tank Valve
7 M04 180 49" =6" Containment Sump Discharge Valve
8 MOB808A, MOS808B, 52'-6" Accumulator Tank Isolation Valve
108808C, M08808D
9 Cv8153 48"'=5" Letdown Isolation Valve
10 Cvs154 47~6 Letdown Isolation Valve
11 Cv8876A, CVE876B, 47! Accumulator Tank to RCDT Valve
CV8876C, CV8876D
12 cv8a77a 49" Safety Injecticn Test Line Valve
13 Cveg77B, Cv8a7icC, £d! Safety Injection Test Line Valve
Ccv8s77D
1a CvBa79a, Cvaa7ss, 43’ Accumui.tor System Valve
e, VI
" E 44 -
é‘i&“\..! --JF" Pq(;
—_ B ¥ ¥
. 3L§v




Item No. Equipment No. Elevation Descri 'tion

15(1)  prcyol 52'=-5" Instrumentation Cable Tray

16" crcool 52'-5" Instrumentation Cable Tray

v1) Cable tray DIC90l contains cables associated with RCS pressure
(PT403), RCS Locp 4 hot and cold leg temperature (TE441A, B and
TE440A, B), pressurizer pressure (PT458), steam generator loop
level (LT517, LTS527, LT5337, LT547), and pressurizer relief valve
discharge temperature (TE463).

(2) Cable tray CIC90! contains cable associated with RCS loop flow
(FT4 16, FT426, FT436, FT446), RCS Loop 3 hot and cold leg tempera
ture (TE430A, B and TE431A, B), pressurizer vapor pressure (PT457),

ursssurtzer level (LT4hl), steanm generatnr loop IEJ“LH (L7518,
23323, LT538, LTS543), and pressurizer reliel walve discharsg:
¢t 35w )
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