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U.S. Nuclear Regulatory Co==1ssion C
'

- g3 m
'

Region V i y 1. '* 1 , ' -
y

Suite 202, Walnut Creek Plaza g'. . ,.i'g c
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Dear Sir:

Enclosed is our response to IE Bulletin 79-01 concerning environmental
qualifications of Class IE equiptent at the Trojan Nuclear Plant. This
Bulletin and IE Circular 78-C3 required examination of all installed
safety-related electrical equip cat and the determination that proper
documentation exists to assore that this equipment would function under
postulated accident conditions. Supplemental infor=ation reques ted
at the PGE/ Westinghouse /NRC meeting in Washington, D. C. on June 8
concerning this subject will be transsitted b'; June 15, 1979.

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

Sincerely,

v i

/
'

.

C. Goodwin, Jr.
Assistant Vice President
Thern.al Plant Cperation and
Maintenance

CG/SML/4kk3A27
Enclosure

c: Mr. t.ynn Frank, Dire tor
State of Oregon
Department of Energy 7 g , ~7,
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'
ENCLOSURE 1*

Response to NRC IE Bulletin No. 79-01> 5

Environmental Qualification of Class 1E Equipment

1. Complete the re-review program described in IE Circular 78-08 witain
120 days of receipt of this Sulletin.

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 response to
an NRC request for supplemental information 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 means for
providing interim backup monitoring. This request was =ade at a
joint NRC/Westin; house /PCE meeting held in Washington D.C. on
June 8, 1979 PCE's response will be provided in a supplement to
this submittal, aa stated in the cover letter.

2. Detecnine if the types of stam mounted limit switches desetibed
above are being used or planned for use on safety-related valves
which are located inside containment at your :.%cility. If so,

provide a written report to the NRC within the time frame specified
and to the address specified in Item 4 below.

PGE Response

No NAMCO switches of these model t abers ar- 'ervice in a Containment
environment at the Trojan Nuclear Plant. As .; quired by the previously
issued IE Bulletin 78-04, unqualified NAMCO s, witches 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. It terlocks with other safety-related valves, or

c. Status panel indication in the control rocc.

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

3. Provide written evidence of the qualification of electrical equipment
required to function under accident conditions [this written evidence
should include: 1) component description; 2) description of the
accident environment; 3) the environment to which the componenet or
equipment is qualified; 4) the manner of qualification which sbould
include test methods such as sequential, synergistic, etc; and 5)
identification of the specific supporting qualification documentatica].
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'Page Twa
,

For those items not having complete qualification data avellable for
review, identify your plans for determining qualific< tion either by
testing or engineering analysis or a combination of these, or by
replacement with qualifiec equipoent. Include your schedule for

completing these actions and your justification for continued
operation.

PGE Response

Enclosed please find Attachment 3 en'itled " Environ =ent Qualification
Review of Class IE Electrical Equipment". The following comments

are pertinent to this document.

Trojan FSAR Figure 3.11-2 (LOCA temperature) and Figurea.

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

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

The qualification documentation for Rosemount Model 176KFc.
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 D24001 identified on pages 18, 19, 20, 21 and 22)
are not qualified for post-accident conditions. However,
these switches only perform simple indication functions as
discussed above, in item 2, and are therefore sat'sf actorily
qualified for their non-accident environment cond tions,

e. The terminal boxes / terminal blocks listed on page 23 are
utilized to provide field jen ion 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 / terminal blocks is
satisfactory except in the areas of peak pressure (40 psia
versus 60 psia) anc integrated radiation exposure

(5 x 106 R versus .1 x 107 R). PCE judges that the
difference in pres ure has no significance with regard
to ter=inal blocks. The different in radiation qualifica-
tion is of = ore consequence. These are a high quality
CE type E3-5 terminal block in a 1/16-in. thick steel
enclosure. Similar provisions for terminating cable
are found in other qualified Cor:ainment eq'_i ?re n t .

'
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'Page Three'

f. The review of the environmental qualification of electrical
aquipment 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 ef fects of the environment on
the electrical equipment. Industry standards allow
temperature rise limitation tests to be performed at
the environmental conditions existing at the manuf acturer'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
tested in accordance with these temperature rise limitations
hase 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 PCE's conclusien
therefore that equipment tec. d to industry sta~dards and
which operates within a normal environment will function
properly when required during actual operating conditions.

4 Reoort any items which are identified as not meeting qualification
requirements for service latended to the Director, Division ot
Operating Reactora, Offica of Nuclear Reactor Regulation, Nuclear
Regulatory Co=sission, Washington D.C. , with a copy to the appropriate
NRC regional of fice within 24 hours of identification.

PGE Response

In response to IE Circular 78-08, PGE performed walk-downs of
varicus Class lE equipment inside Containment. PCE reported to the
NRC that several splices and cables to the pressuriser level transmitters
inside Containment were improperly made and thus were unqualified
(Licensee Event Report 78-27). Those inqualified splices were
immediately repaired.

The motor operator for valve MO-10010 was found to be below the
post-LOCA Containment 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.
This motor operator was identified as not qualified for its intended
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 PCE to A. Schwencer of
the NRC dated Junc 1, 1979. Design and construction activities
to relocate valve MO-1C010 above the post-LCCA containment water
level have been initinted and will be complete by June 24, 1979.

~ d
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Page Four

A ceeting was held at 4 pm on Wednesday, September 13, 1978 in PGE offices to
review the results of a two-day NRC inspection. At that meeting, P. Morrell
of the NRC, Region V, requested that the following additional items be addressed
in PCE's response to IE Circular 78-08:

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

PCE Response

Attachment 4 identifies equipment that will become submerged during
the loss of coolant accident. Tne qualificatioc of ite=s 1, 2 and 3
will be addressed by supplemental submittal as noted above. The
remainder of these submerged iters are not required for long-term
ECCS function (see FSAR Section 15.4.1.6) with the exception of the
cable in the cable tray. This cable is qualified by prototype test
for long-ters submerged operation. No Class IE equipment is located
where it will be af fected by the fuel pool boiling environment
(elevatica 93 f t of the Fuel Building). Equipment that may be
located in a main steam line break environment is discussed on the
environ = ental preface page of Attachcent 3.

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

PGE Response

A Main Stream Line 3reak (MSLB) accident inside Containment results
in superheated vapor conditions that could result in a higher
Containment te=perature than i- LOCA were to take place. However,o

in general, Icwer 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 folicw the Containment saturation temperature, which is
substantially lower than the peak vapor te=perature during the
superheat phase of the accident. The reason for this is that energy
transfer frcm the Containment atmosphere to heat sinks is significant
caly when the sink surface is cooler than the saturation temperature
so that condensation can occur. If the equipment surface temperature
were to beccce higher taan saturation, then the low energy transfer
mechanism of convection would gcvern heat transfer. Since the
Containment peak pressure is at a maximum following the design basis
LCCA, the Containment saturatiot. temperature for a MSL3 accident i;
no higher than would be the case for a LOCA. It is on these bases
t:ia t the worst-case environment for "ontain=ent-mounted equipment is
specified to result frca the design basis LCCA.

3. Describe nregram for identifying iters such as terminal blocks,
c,. ,- - ,c ,;; :iir-,-: : -- ra of spe ir' a '-
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Fage Five

PCE Response

Representative Class IE equipment located in the Containment that
nust function as described in Tables 3.11-1 and 6.2-1 of the FSAR
wat selected for the environmental qualification surve: . 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'Is, and splices were in accordanc2 with the
design drawings.

Color-marked prints, showing the cable routing, were developed for
the survey team to aid ther in following the cables in the plant.
The survey tema developed a checkoff list for each circuit that
identified the circuit and all its components between the Containment
penetration and the ead device. The checkoff list information was
then compared with the design drawings to identify any " unqualified"
CCeponents.

The survey was completed by December 19, 1978.

4 Confirm radiation qualification exposure for Class IE 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.

PCE Response

Refer to the "Re= arks" column for equipment in Attachment 3.

Based on the above, we have concluded that proper documentation exists to
assume that the safety-related c' -trical equipment will functica 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 bac' up =onitoring.e
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FNVIRONmENT IT FINITIONS FOR Qt!ALIFICATION REVIEW

Environs.ent VI - Tarbine 3143 (Class IE St ruc ture only)
i nt ! - Costainmer.t during LOCA

1.sp. natures figure 3.11-2 of Ts ujen F S AR ( At t achment 1) Tes.pe r at ur e s 50 degrees F to 185 degrees F ,

(Diesel Cenerator llooms)
tre...re Figure 3.ll-l of Trejen FSAR ( Attachment 2)

Fressures Wrealu m.J. v: 1003
nemiset: Ber ic Ac id of ph 4.9 or boric ac id - soJiism 16umiJity: 23 - 2003

byJ roalde mint ure of pts 60.0. Rad i at ion : Nrmal
pia .taon: 2.1 a loi rade (referanse 3.!!.3.1 et Trojan TSAR) themic al: Esposed to water spray and Italon from fire

protestion systees (Diesel Generator Roues
and Availiary FW Pump Rooms)

a- .sa -e r.t II - Fuel and Aus'.Isary 31dg.
Envirorient Vit - Main Steam Line pupture Outside Containment

L zi.e r atu:e $0 degrees F to 104 degrees F
rs.ssoies e 1/2 PSIA

The : ..;uenc e s of a s te se line rupture w>uld be limited to'

L 24Jity: 20 - 1001
3 the Tus t, ane Building and the Main Steam Support Structure as

e 454:6.,a 4.0 a 10 a analysed in FCE-IU04 dated January 197t.. The Control. Fuel
L N i t .a l Nne or Avalliery Building woulJ not be exposed to the effects

of a eteen l iste rupture.t . i r.2 .r. n r II; - Cont rol anJ Int ake St ructure

Turbine BlJg.
.2,vritures 50 J.grees F to 104 degrees F
Ps. aute: Nreal Temperatures 214*F

Fressures 3.0 peig
ha :daty: 20 - 1001
kili. tion: Nrmal (out eiJe containment) llumid it y i 1001
i L. .o . e I : Nne

11.s Class IE equ -rt loc at e d in the Turbine Building

i er r at IV - Between Containment and Aua./ Fuel BlJg. (evitcl. gear, e.e r ger . y d iesel gene r ac er s sad auxiliary
are located in compartments that would g7.y(Outside Environment) feeduster pumps)

a r e .,e . g. 4prevent any appressable steam from entering these
w -

b ;trature: -5 degrees F to 107 degrees F
Hain Steam Support Structure g g

le e.ure: One gy
H - . .t i t y : 0 to 1001
katiattan: Nreal (outsiJe containment) Tesipe r at ur e s 2250F % ,

Psessure: 4.3 psig (Cth m aal: t apned to water spray tram oprinkler system
llumid i t y : 2001 IQ

, , .

4 . .m .. i V - Cent s o! Noe 'The Main Steam Support Structure w ilvided into
four individus. cxpertments, and the conditions listed >

T. g rature: 30 degrees F to 110 degrees F
ri **.re: Nrmal above at t ain to cl.e cumpar tment whe s e the rup:ure occurred.

16m.t i t y : 20 to 85% There are no safety-related electrical equi uent neccessryl
for a safe shutdown alter a a in steam line break that la I, . . _

maJ aet t m Nrmal
located in thie sompartment. s

Rem u e l Noe
r-
.

4 .inni. i , of seins uscJ in this reports

.orin} Tm_I, s (1) Thurmal aging, (2) radiattun application equivalens to the aging and accident doses [or oging dose only], (3) 14CA almulation CU ,

involving preneure, temperature, and chemical spray. [(4) radiation equivalent to accident doso].
-

*

' O ,k-
~ pe !!r Suan .a Type 1 except no thermal aging...a s o l .

C E .*
ici .a p (1) CumbineJ tl.csmal and radiation aging. (2) combined radiation and LOCA simulation. Ufvr~= 2,j' s

.- v
'

8
------_carasitty qualification tested in punt-1.OCA environment for less than 24 hr,n r.,, :t

w _p. . r %4iiin, qu.uficanon tested in post.CA environment fe, a i,r o, . ore.
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Attachment No. 4

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

IN CONTAINMENT FOLLOWING A LOCA
_

Reference: Trojan FSAR Section 15.4.1.6

Item !!o. Equipmen~ No. Elevation Description

1 ETS12, FT513, :T522, 50' Steam Generator Flow Transmitters
FT523, FT532, FT533,
FI542, FT543

2 PT403, PI405 48' RCS Wide Range Pressure Transmitter

3 LTS17, LT513, LT519, 48' Steam Generatar Level Transmitter
LT527, LT523, LT529,
LT537, LT538, LT539,
LT547, LT548, LT549

4 FI414, FT415, FT416, 49' Reactor Coolant Lotp Flow Transmitter
F'424, FT425, FT426,
Fr434, FT435, FT436,
FT444, FT445, FT446

5 F01605 45'-6" Condensate Drain Tank Valve

6 SD40C3 44'-7" Reactor Coolant Utain Tank Valve

7 M04180 49'-6" Cont ainta ct Sump Discharge Valve

8 108808A, M088083, 52'-6" AccuouLitor Tank Isolation Valve
M08808C, M08808D

9 CV8153 48'-5" Letdown Isolat ion valve

10 CV8154 47-6" Letdown Isolation Valve

11 CV8876A, CV88763, 47' Accu =ulator Tank to RCDT Valve
CV8876C, CV8876D

12 CV8877A 49' Saf ety Injectica Tes t Line Valve

13 CV88773, CV8877C, 50' Saf ety Injection Test Line valve

CV 887 7D

14 CV8879 A, C12879 3, 49' Accumu t tor S ys tem Val <e
c C '2 : := , ' = ' ,<,
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Iten No. Eculpment No. Elevation Descristion

15(l) DIC901 52'-5" Instrumentation Cable Tray

16N CIC901 52'-5" Ins tru=entation Cable ray

si) Cable tray DIC901 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, LT527, LT337, LT547), and pressurizer relief valve
discharge te=perature (TE465).

(2) Cable tray CIC901 contains cable associated with RCS loop flow
(FT416, FT426, FT436, FT446), RCS Loop 3 hot and cold leg tempera
ture (TE430A, 3 and TE43 tA, B), pressurizer vapor pressure (PT457),
pres surize r level ('.T461) , steaa ge ne ra t o r loop levels (LT513,
.'3 :, '_! 3i, LT5'j), W pressuriac- c.> ii e f " L<a :tscnar-
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