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The attached draft questions on various subjects were provided informally
to Pacific Gas and Electric Company during the past few months. Host
have been resolved. Those dated 4/5/73 regarding seismic qualification
are to be discussed with the applicant during our audits on this subject.

The purpose of 'this memorandum is to distribute the- material to the
parties and the public document rooms.
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to Pacific Gas and Electric Company during the past few tttonths. Host
have been resolved. Those dated 4/5/78 regarding seismic qualification .
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1) Potential P)-olil<:))) vii th Containment Electrical Pcnet) ation Assev)blies

v~crn') < rat i))() ~xi)nrience at His".tone Unit )lo. 2 has s))o)"r. l

i,lip <i< ~ t «' ~ < l ' ~ ' i'''i)<)i''' )' ~ i i) ) ' ~ ' '< ~ l) '))«< < ~ ",

caused ele<:t).i. <I " '): ts ))etween c:<))~l:. to)".. wi ti)in a'co))tainoent

electrical penetration assembly. Your response dqted Na)'ch 2, 1978~

to IE Bulleti» tlo. 77-07 implies that your design is dependent on

the dielectric characteristics of this epoxy insulation. Indicate

what tests and/o) analysis that have been performed to demonstrate

the acceptability of the design in this regard. Provide whatever

information is required to perform an independent evaluation of

this aspect oF the electrical penetration design.

2) qualification of~Slices,. Connectors, and Terminal Hlocks for,
Class lE Circuits

The Regulatory staff is currently evaluating all nuclear facilities

to determine the adequacy of the environmental qualification testing

of electrical splices connectors, and terminal blocks used in

safety-.related systems located inside or outside contain)))ent and

required to Function in an accident or post accident environment.

Identify each type of splices, connectors, and terminal block

subject to accident environments. Describe how each is environ-

mentally qualified.
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-3) EnvironmetiLal gull i fica tio<>

Provide a list of a11 Class 1E equipment located inside containment

and outside containment that can be exposed to a seve) e envlronillent

such as LOCR or ".team line break outside'Containment.'This list
should include the equipment function, location, manufactuer,

manufacturer model number, manufacturer type number and citation as

to where qual i fication is documented, i.e. !JCAP xxxx, FSAR section

xx, Test Report Ho. xxx at site, etc.

h

4) Seismic and Envi| cemental (qualification of Steam i(punted
Limit'witches

In a letter to HRC, J. F. Stolz, from Westinghouse, C. Eicheldinger,

dated August 17. 1977, Westinghouse indicated that, stem mounted

limit switches associated with certain motor operated valves and

certain air operated valves used for containment isolation and

ECCS.alignment should be designed as safety related and receive

seismic and environmental qualification. In this regard, identify

the subject limit switches and describe their seismic and environ-
e

'mental qualification.

~ 5) /uglification of Safet Related Cable

The Regulatory staff is currently requesting, of all plants in OL

.review, information on the use of poleythelene type cable in safety

systems. These type cables were found to have degraded considerably

after many years of insta'lied operation at the Savnnah fuel pro-

cessing plant.'
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identify

all�

.".afeiy related cable us"d in you> design that has polyethe-

lene in its construction. Provide (.he following infoiviation For each
A

type of cable identil ind:

a) Type of cah,l e
*

by name and Ca t. tio.

b) Hanufactui ei

c) Type of polyethelene used

d) How is the polyethelene used in the cables construct'ion,,i.e.,

insulation and/or jacket.

e) Results of environmental qualification tests performed.

6) gualification of Penetrations

Describe how youi design meets the recommendations of Regulatory

Guide 1.63, Revision 1.

Identify each tyt)e of electrical circuit that penetrates containment.

Qescribe the p~ imary and backup over current protection systems pro-

vided for each type of circuit. Describe the fault-current-versus-

time for which the primary and backup protection. systems and the

penetrations are designed and qualified.

Provide coordinated curves which demonstrate, for each circuit

identified, that the ma>imum fault-current-versus-time condition to

which the penetration and cable were qualified will not be

exceeded.

Describe the pi;ovision for periodi c testing under simulated fault

conditions.
I





I} (}uni i fic:itin i ill'!n;I ingIiniise I'alai Coole~ IioLoi LIni Ls

The res il~- <~":i I ~ 'ii transfer anal]sis, liive licen ~e.iuested to

demonstiaIn Ihn~. IIu Ian Cooler moLors hcaL'xcilanget lias the

c'a I)a bi I i ~.y n I i'i~ i » I:.~ I nir>q I:he mo to'r '
a ir, inlet temi~e ra tu~ e below

57" C for oned i:" I, 7" 'C for .D8A, an<i 58'C for pos t DDA operation.

In response ~n n~» reque'st for a heat transfer analysis information

for only I'o" t I'I"> operation was provided with PGEE letter to NRC

dated Fehru».y I'), l978..The information is incomplete and there-

fore unacc~I~I nhI ..

Provide- I:I» .".»I.iect heat. transfer analysis.
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1)
(10.3.2)

-. (3.10.2)

(.,~(
i a(

Seismic qualification: Auxiliary Sa'feguards Cabinet

4 ~

The Auxiliary Safeguards Cabinet contains relays that receive signals

from the Solid State Protection System and upon actuation, close or

open contacts that operate safeguards devices, mostly valves.

Information in regard to the electrical operability during sessmlc

tests of the Auxiliary Safeguards Cabinet and associated'relays

has not been described in Section 10.3.2 of th'e FSAR amendment'0

2)
(10.3.10)
(3.10.2)

)]glg,

Elf';g
~m>"'l

or in Section 3.10 of the FSAR. The Auxiliary Safeguards Cabinet
j

may be structurally identical to the safeguard test. cabinet; however,

they are not electrically identical. Provide information in regard

to the electrical functions monitored during seismic shaking 'in order =

to demonstrate the seismic adequacy of the Auxiliary Safeguards Cabinet.
W

Seismic gualification: Instrument AC Inverter (Static Inverter)

The static inverters'unction is to supply uninterrupted 118-volt,

60 Hz power to the vital AC instrument bus." The inverter operates

from two power sources: a DC voltage source or a 480 volt AC

source. In normal operation, the 480 volt AC source supplies power to

the inverter. In the event of an AC power failure, the DC voltage

source supplies power to the inverter.
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It appears from the information in the FSAP. that the power source's
to the inverter were not changed from the AC source to the DC

,source during seismic shaking. Provide juhtification that the
tests performed demonstrate the seismic "adequacy of the statig
inver ter.

3) Seismic qualification: Hain Control Board(10.3.15)

Provide information in regard to the seismic qualification of
individual Class lE instruments and/or controls mounted on the

~ - ( ~ ) Hain Control board.

4) Seismic gualification: Nuclear instrumentation System
(10.,3.16)
(3.i0.2)

The Nuclear Instrumentation System monitors the neutron flux level

and provides reactor trip signals if certain power limits are exceeded.

a) Only the power range channel was energized and monitored during

seismic testing. Therefore, it appear.s that the source range

and intermediate range channels, required for reactor start-up

ard shutdown protection, have not been seismically qualified.

Provide jus tifica tion.

Section 7.5 of the FSAR indicates that the occurrence of a seis-
'ic

event does not render the source and intermediate range

channels inoperative. f{owever, Section 3. 10.2 of the FSAR {page

3. 10-4) indica'tes that the source and intermediate rarge channels



I

L



are not required to be seismically qualified since any design

basis accident described in the FSAR can be termi'nated within

acceptable limits by the power range channels. Provide justifi-
~\0

cation for this apparent inconsistency

b) Section 3.10.2 of the FSAR (page 3.10-4) indicates that neutron

detectors for the nuclear instrumentation system power range

c'hannel are seismically qualified. However, the seismic informa-

tion for 'neutron detectors does not appear to be in WCAP-7821,

WCAP-8021, or'he seismic evaluation for postulated 7.5M Hosgri

earthquake. (Amendment 50 to the FSAR). Provide the seismic quali- .

fication test information for neutron detectors associated with

the power range channel as-well as tho .e detectors associated

with the source and intermediate range channels.

c) Westinghouse committed to retestinc an entire typical channel

of the nuclear instrumentation system (including signal condition-

ing circuits and b)stables) to verify that the bistables have the

capability to change state during a seismic event. Section

10.3.16.2 of the FSAR amendmert 50 implies that only bistables

have undergone additional testing versus an entire typical

channel. Justify the retesting of only the bistables.

d) Two tests were performed to demonstrate the functional operability

. of bistables as documented in WCAP-8831, Seismic operability

demonstration testing of the Nuclear instrumentation System Bistable

Amplifiers. Test 1 (referenced -as test 2 in WCAP-8831 Section

5-15) indicates all bistables tripped as required except for

the negative rate bistable. The negative bistable was not
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tested derring the seismic shaking. Test 2 (referenced as test

5 in WCAP-8831 section 5-18) indicates 5 of 6 bistable. operated

as required during the test; however; it appears that the bistables

were not tripped and therefore not tested during the seismic

shaking as required. The overpower-high range bistable experienced

an unexplained trip. And the negative rate bistable was {again

as in test 1) not tested. Provide justification that these two

tests demonstrate the seismic. adequacy of the Nuclear Instrumentation

System.')

10.3.17)
3.10.1)

Seismic qualification: Pressure and Differential Pressure Transmitters

Pressure and Differential Pressure Transmitters sense the pressurizer

level and pressure, and the steam generator feedwater/system level,

pressure, and flow. The output from these transmitters are sent to

the process control system equipment which generates the various

reactor trips and safeguards actuation signals.

a) PG8E's response dated October 3, 1977 to an NRC question Number

3.104 states that certain instruments are to be replaced,

Steam Generator Narrow Range Level and Pressurizer Level. Con-

,firm that these instruments are in fact)Pressure and Differential

Pressure Transmitters being replaced. Provide the seismic quali-

fication information for the replacement instruments, Steam

Generator Narrow Range Level, Pressure Level, Reactor Coolant

System Pressure, and Containment Sump Level.
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'b) The electric test results for the transmitters, described in

Section 10.3.17.2 of the FSAR Amendment'0, deimnstrated that
rv

the output oscillated 'around the norma'1 signal level. These

oscillations could cause trips depending on the monitored

variables and the trip point. The tests do not demonstrate

that the equipment is capable of meeting its performance speci-
(An~t sc'u~«st-ira)).

ficaticns under service condit>ouse Provide justification that.

the tests performed demonstrate the seismic adequacy of tne

. transmitters. (Dan reviewe a

~ c) The Fischer E Porter transmitter, No. 13D2495 measures Steam

Generator Level, was not tested, but was qualified by comparison

to the Steam Generator Flow transmitter.No. 1082496, that was

tested. Justify the assumption, made on page 4-7 of WCAP-8021,

Seismic Testing and Electrical and Control Equipment (PGKE

plants), that the output of 13D2495 would offset in a similar

fashion under seismic ex'citation as 1082496 '
s'ow c.

d) The transmitter were only tested at ed~normal valve as indi-

a cated in section 10;3.17.2 of the .FSAR Amendment 50. Define

normal value and justify not testing over the full range of

pressures, levels, or flows that these transmitters would be

expected to operate.
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6) Seismic gualification: Process Control and Protection Equipment
(10.3.19)
(3.1O.2)

The Process Control and Protection equipmcjnt contains signal con-

ditioning equipment. for monitoring pressurizer eater level and

pressure, containment pressure, reactor coolant flow and temperature,

and steam generator water level and pressure, etc.

a) Confirm that the process control and protection equipment re-

ferenced in Section 10.3.t9 of the FSAP, Amendment 50, and

page 3.10-6 of the FSAR is the same as Westinghouse.CID Process

Equipment referenced in WCAP-8021 Section 2-4.

b) Westinghouse committed to retesting entire typical channels of

the process control and protection equipment (including signal

conditioning circuits and bistables) to verify that the

bistables have the'apability to change state during a seimsic

event. Section 10.3. 19. 1 of the FSAR amendment 50 implies

that only bistables have undergone additional testing versus

an entire typical channel. Justify that the retesting of only

bistables demonstrates the seismi'c adequacy of the process con-

trol and protection equipment.

7) Seismic qualification: Reactor Trip Switchgear
10.3.20)
3.lo.Z) This equipment consists of two circuit breakers in series which

A
f interrupt power to the control rod drives. This interruption of

$p(
power releases the rods, which fall by gravity to shut down the

nuclear reactor.
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The basis..for determining the functional integrity of the equipment
brc ~er

{as indicated in WCAP 7821 supplement P4) uQs that all b~ed~out-

~ puts, including secondary contact outputs to the various protection

systems, electrically maintain proper contact condition of open or

closed position. It appears that the capability of the contacts

to change position during a seismic event was not tested. Provide

just'ification for monitoring only prop er contact conditions 'of

open or closed versus tests with contacts open, with contacts closed,

and with contacts changing position.

8) Seismic qualification: Solid State Protection System
(10.3.22)

The solid state protection system provides reactor trip and/or

engineered safety feature action. The equipment tested consists of

th ee cabinets and represent one"logic train of the protection

system. The input cabinet containing relays, the logic cabinet, and

the. output cabinet containing master and slave relays.

a) The solid state protection system also consists of process

g p~ instrumentations bistables and field contacts that appearb'i)~'ot
be "contained in the three cabinets tested as indicated

in Section 10.3.'22 of the FSAR amendment 50. Oescribe the

seismic qualification for the subject process instrumentations

bistables and field contacts.





b) The functional integrity of the solid state protection system
~ ~

+as demonstrated, as indicated in Section 10.3.22 of the FSAR

amendment 50, contacts that provide signals for undervol tage
pro (letrip, train ter!Hbhe, and safety injection. Justify how the

functional integrity of the solid state protection system. is

demonstrated by only monitoring three relay contacts.

c) Provide the seismic qualification test results which demonstrates

the electrical functionability for the relays located in the in- .

put cabinet and for the master relays located in the output cabi-.

net of the solid state protection system.

d) Provide the seismic qualification test results which demonstrate

. the electrical functionability of the solid state protection sys-

tern logic cabinet.

9) Seismic gualification: Resistance Temperature Detectors
(10.3.27)

Resistance temperature detectors sense the- temperature in the mainReference)

,coolant loops.

a) Sections 3. 10 of the FSAR and 10.3.2.8 of the FSAR Amendment 50

do not provide descriptive information as to this safety func-

tion of resistance temperature detectors installed at Diablo

Canyon. Provide descriptive information.

Iddntify by!!!anufacturer and model number Class lE Resistance

Temperature Detectors {RTD) being used at Diablo Canyon.
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c) Section 10.3.27 of the FSAR amendment 50 implies that a
much'ore

severe function-verification test was performed on

I'esistancetemperature detectors than was reported in.MCAP-

8234A, Seismic testing and Functional Verification of By-Pass

Loop Reactor Coolant RTD's. For this much more severe test,

provide the test set up details and test results.

d) Verify that RTD's at Diablo Canyon are installed in the Reactor

Coolant By-Pass Loop.

e) Verify that ef'M~ihds itCAP 8234A acceptable for high/
c

~

~

~~seismic plants (0.4g).

10)
(10.3.28)

-{3.10)

't

ppgNQ

Seismic qualification: Safeguards Test Cabinet
c

Selected relays, switches,'and components were continuously monitored

during seismic testing as indicated in MCAP-8021, Supplement 1

Seismic Testing -of Electrical and Control Equipment (Engineered 'Safe-

guards test Cabinet for PG&E Plants), fby 1977.

Provide electrical schematic diagrams of the test cabinet circuitry,

describe the test set up, and identify the selected relays, switches,

and components monitored during testing. Justify the seismic

adequacy of relays, switches; and components that were not monitored

during seismic testinq.
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REQUEST FOR ADDITIONAL FlilAt<CIAL If'IFORM'lATI04

1

l.a. Indicate the estimated annual cost by year to operate the subie t

facility for the first fiv'e full years-of corvoercial operation

The types of costs included in the estimates should be indicated

and include (but not necessarily be limited to).operation and

maintenance expense (with fuel costs shown separately), depre-

ciation, taxes and a reasonabl'e return on investment. (Enclosed

is a form which should be used for each year of the five year

period.) Indicate the projected plant capacity for the unit

each year.

b. Detail costs similar to .response to questions l(a) above, but

.using a postulated 50 percent plant capacity f'actor for eacn, of

the first five years of operation.

c. Indicate the. unit price per YAH experienced by each applicant on

system wide sales of electric, power to all customers for the most

'recent twelve month period.

2. Indicate the estimated costs of permanently shutting down the

facility, a listing of what is included in such costs, the

assumptions made in estimating the costs, the type of shutdown

contemplated, and the source of funds to cover these costs.
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3. Provide an estimate of the annual cost to mainta'in the shutdown

'acility in a safe condition. Indicate erat is included in the

estimate, assumptions made in estimating costs, and the sour ce

of funds to cover these costs.

4.a. Provide for each participant, copies of the prospectus for the

most recent security issue and copies'of the most recent SEC

F

Form 10-K. Provide copies of the preliminary prospectus ior ary

pending security- issue. Submit copies of the Annual Report to

Stockholders each year as required by 10 CFR 50.71(b).

b. Describe aspects of each participant's regulatory environment

including, but not necessarily limited to, the following:

prescribed treatment of allowance for funds used during construction

and construction work in progress; form of rate base (original

'cost, fair value, other); accounting for deferred income taxes

and investment tax credi ts; fuel adjustment clauses in ef ect or

proposed; historical, partially projected, or fully projected
'

test year.

c. Describe the nature and amount of each participant's mos . recent

rate relief action(s). In addi tion, indicate the nature and amourt

-'f any pending rate relief'ction(s). Use the attached form to
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provide thi s informa tion. Provide copies of the sub':~' ted

financially-related testimony and exhibits of the staff and

company in the most recent rate relief.. action or pendino ac;ion.

Furnish copies of the hearing e~aniner's report and recoi"-;endation.

. and final opinion last issued with respect to each participant.

d. - Complete the enclosed form entitled, "Financial Statistics,"

for the calender years 1977, 1976, and 1975.
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ATTAClltlEtlTr FOP, 1 .a.

KSTIHATED AN;U,Q. COST OF OPEPATDiG'WJCL+hJ, CEH=FATIHG
UNIT: 'uiablo Canyon'nit flo. 2

FOP. THE CALEliDAR YEM 19

(thousands of dollars)

0 eration and naintenance expenses

Nuclear fuel expense (plant factor
Other operating expenses...... ~ .... ~

Naintenance expenses........;............
Total nyclear power geaeratio

) ~ ~ ~ e ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~

e ~ ~ ~ ~ e ~ ~ ~ ~ ~ 0 ~ e e ~ ~ ~

~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ , ~ 0

n ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ o ~ ~

'Xransaission expenses........................... ~ ~ .. ~ ~ ~ ~ ~ ~ ~ ~ ~

Adntntstrattve an" enerai exo-noes
Property and liability insurance.
Other A.&G. expenses.............

Total A.&G. expenses........

~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e e ~ ~

e ~ ~ e ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ e e ~ ~ ~ ~ ~ ~ ~

~ ~ ~ ~ ~ ~ e e ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

TOTAL O&t'I EXP'.a> 3 ZS ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~

Deprecia tron e>pense............................... ~............
Taxes oth r tl:an face=a

taxes'ropertytaxes.............................
0 ther e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

ea
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

. Total taxes other than income taxes.

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ e ~

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

Income taxes — Federal........................;................
Income taxes - other...................'............ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

Deferred income taxes — net.........-................-.........
Investment tax credit adjustments - net.................... ~ ~ 0 e

Return (rate of return: ) ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~z

TOTAL A;i<eUAL COST OF OPEPATION





6
.ATTACHi<EtlT FOR ITEt1 tt0. 4(c)

RATE DEVELOPt1EttTS

Electr ic Gas S tea i.

Granted

Test year utilized
Annual amount of revenue increase

requested-'est

year basis (000's)
Date petition filed
Annual amount of revenue increase allovied-

test year basis (OCO's)
Percent increase in revenues allovred-
Date of final order
Effective date
Rate base finding (000's)
Construction ivor}: in progress included in

Ra.te base (000's)
Rate of return on rate base authorized
Rate of return on common equi'ty authorized

~ . evenue Effect 000's

Amount. received in
Amount received in
{Ifnot available,

received in year

year granted
subsequ nt, yea.
annual i ze amounts
granted)

Pendin Re uests

Test year utilized
Amount (000's)
Percent increase
Date petition filed
Date by irnich decision must be issued
Rate of return on rate base requested
Rate of return on common equity requested
Amount of rate base requested
Amount of construction v:ork in progress

requested for inclusion in rate base





dATTAC)iiENT FOR ITEN NO. <(d) ~
. FINANCIAL STATISTICS

12 months ended
1977 1976

o ars ~n mil)>one
1975

Earnings available to cordon equity
Average common equity

Rate of return on average common equity

Times total interest earned before FIT:
Gross income (incl. AFDC) + current and
deferred FIT -; total interest charges +
amortization of debt discount and expense

~e

A

Times long-term interest earned before FIT:
Gross income (incl. AFOC) + current and
deferred FIT -: long-term interest charges
+ amortization of debt discount and expense

Bond ratings (end of period)
Standard and Poor's
Moody's

Times interest and preferred dividends earned

after�'FIT:

Gross income (incl. AFDC) -: total interest
charges + amortization of debt discount and

,'expense + preferred dividends

AFUDC
Net income after preferred dividends

Market price of common
Book value of common

Market-book ratio (end of period)*

Earnings avail. for cottmon less AFOC +
depreciation and amortization, deferred
taxes, and invest. tax credi t adjust.—
de'ferred

Co@non dividends
Ratio

Short-term debt
Bank loans
Commercial paper

Capi ta1izat,i on(Amount a Percent)
Long-term debt
Preferred stock
Com)on equity

*Ifsubsidiary company, use parent's data.
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