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INTRODUCTION AND SUMMARY

Back round

This'eport to the NRC presents the Company's formal response to the TMI-2
Lessons Learned Task Force's Short-Term Recommendations (NUREG-0578). Our
first detailed assessment of the lessons learned from TMI was voluntarily

t

submitted on July 5, 1979 in a Report to the NRC Describing Response Programs
Following the Accident at Three Mile Island. That report documented PGGE's

post-TMI review effort and listed the short-term and long-term commitments
deemed necessary in the areas of plant design, emergency response, plant
operating procedures, operator selection and training, and administrative
controls. The implementation of these commitments has already begun, and
semi-annual status reports will be provided.

Following the issuance on July 19, 1979 of NUREG-0578, PGGE met with the NRC

Regulatory staff and agreed to assist the staff in expediting the Diablo Canyon
review effort by redrafting those sections of our report corresponding to
NUREG-0578 recommendations to conform to the NUREG-0578 format. Furthermore,
PGGE has prepared this response in a format that minimizes references to other
materials previously submitted on the Diablo Canyon docket.

Following the NRC Regulatory staff's presentation of the NUREG-0578 recommen-
dations to the ACRS during its 232nd meeting on August 9-11, the ACRS sent to
the NRC Chairman on August 13, 1979 a letter of qualified endorsement of the
recommendations. In a memorandum to the NRC Executive Director for Operations,
dated August 14, 1979, the ACRS discussed the relationship of the separate
recommendations as they related to Diablo Canyon and other near-term operating
licenses.

~Pur ose

The purpose of this report is to expedite the Diablo Canyon licensing process
by demonstrating PGGE's commitment to comply with the NUREG-0578 recommenda-
tions and to address the ACRS comments.
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The report is arranged by section numbers corresponding to those used in
the NUREG-0578. In addition, Sections 2.1.5, 2.1.8, 2.2.l.b, 2.2.3 also

address the ACRS comments on the issues of Post-Accident Hydrogen Control

Systems, Instrumentation to Follow the Course of an Accident, Shift
Technical Advisor, and Revised Limiting Conditions for,Operation as they

were addressed in the ACRS letter of August 3, 1979.

This report also address the ACRS comments about Diablo Canyon discussed

during the Committee's 232nd meeting and alluded to in the August 14, 1979

memorandum. This concern deals with the seismic design implications of, TMI

(a subject which was not discussed in NUREG-0578). It is discussed

generally in Section 3 of this report and in Section 2 discussions as it
relates to specific NUREG-0578 recommendations.

On August 20, 1979, the Director of the Office of Nuclear Reactor Regulation

sent to the Commission a memorandum with attachments addressing the NUREG-0578

recommendations, ACRS comments on NUREG-0578, and an additional requirement

for short-term action. Also included was a set of errata and clarifying
comments for NUREG-0578. We have been able to modify some sections of our

report to address some of this additional material. However, it is not

possible to address all of the material and still comply with our commitment

to the Regulatory staff to submit this report by September 1, 1979. An addendum

to this report addressing the remaining material will be submitted at the

earliest possible time.

S ~ara
The following sections demonstrate PGGE's commitment to comply with the
short-term recommendations of the Lessons Learned Task Force and with the
comments raised by the ACRS. The concern for seismic design both at Diablo
Canyon and throughout the PGaE Service Area is accommodated by higher seismic
design requirements and more stringent building codes with the result that,
the accident risk at Diablo Canyon due to seismic events is not appreciably
different than for other regions of the country. /
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RESPONSE TO NUREG-0578

SHORT-TERM RECOMMENDATIONS
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Section 2.1.1 — Emer enc Power Su 1 Re uirements for the Pressurizer
Heaters, Power-0 crated Relief Valves and Block Valves,
and Pressurizer'Level Indicators in PWR's

A. Task Force Position on Pressurizer Heater Power Su 1

Position 1.

The pressurizer heater power supply design shall provide the capability
to supply, from either the offsite power source or the emergency power

source (when offsite power is not available), a predetermined number of
pressurizer heaters, and associated controls necessary to establish and

maintain natural circulation at hot standby conditions. The required
heaters and their controls shall be connected to the emergency buses in
a manner that will provide redundant power supply capability. (Category A:

Implementation shall be completed prior to OL, or January 1, 1980, which-
ever is later.)

Power can be supplied to two of the four pressurizer heater groups from
the offsite power source when available, or from the onsite emergency
generators through the Engineered Safety Features (ESF) buses. Sufficient
power is available from the ESF buses to energize enough heaters to
establish and maintain natural circulation at hot standby conditions.
Redundancy is provided by supplying each group of heaters from a different
bus (see Figure 2.1.1-1).

(

Circuit breakers 52-1G-71 and 52-1H-74 will be added to 480 volt ESF

buses 1G and 1H, respectively. These breakers will be seismically
qualified and installed to meet safety-grade requirements.

Emergency power is generated by the onsite emergency diesel generators
and supplied directly to the 4.16kV ESF buses. Power is then fed through
a step-down transformer to the 480 volt ESF buses as shown on Figure 2.1.1-1.

*Allof the equipment associated with pressurizer heater power supply
described in this response is seismically qualified for the Hosgri event
except for those devices specifically noted as non-safety grade.





Section 2.1.1 (Cont'd)

The normal power supply for the pressurizer heaters is through the unit
auxiliary transformer No. 12 to the 4.16kV normal balance-of-plant (BOP)

buses D and E and 480 volt BOP load centers 13D and 13E. If the unit is
not generating, the power is supplied to the BOP buses from the 230kV

transmission line via the standby startup transfoxmer. The station elec-
trical single line diagram is shown in Figure 2.1.1-2.

Control power for the new circuit breakers will be the same as for the
existing breakers as shown in Figure 2.1.1-3. This power comes from the
station batteries which supply both ESF and non-ESF loads (see Figure 2.1.1-4).
These existing control circuits and switches are not designated Class IE

(safety grade). However, they utilize components which are identical to
safety-grade components used in other similar functions. The existing
control circuits for the two back-up groups of heaters are redundant and the
circuits for the new circuit breakers will be installed in accordance with
safety-grade requirements. This will be completed prior to OL, or January 1,
1980, whichever is later.

Position 2.

Procedures and training shall be established to make the operator aware of
when and how the required pressurizer heaters shall be connected to the
emergency buses. If required, the procedures shall identify under what
conditions selected emergency loads can be shed from the emergency power source
to provide sufficient capabity for the connection of the pressurizer heaters.
(Category A: Implementation shall be completed prior to OL, or January 1, 1980,

whichever is later.)

PGGE Res nse

Procedures and training will be completed to make the operator aware of when

and how the required pressurizer heaters should be connected to the emergency

buses.
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Section 2.1.1 (Cont'd)

The normal power supply for the pressurizer heaters is through the unit
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buses D and E and 480 volt BOP load centers 13D and 13E. If the unit is
not generating, the power is supplied to the BOP buses from the 230kV

transmission line via the standby startup transformer. The station elec-
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Control power for the new circuit. breakers will be the same as for the
existing breakers as shown in Figure 2.1.1-3. This power comes from the
station batteries which supply both ESF and non-ESF loads (see Figure 2 '.1-4).
These existing control circuits and switches are not designated Class IE
(safety grade) . However, they utilize components which are identical to
safety-grade components used in other similar functions. The existing
control circuits for the two back-up groups of heaters are redundant and the
circuits for the new circuit breakers will be installed in accordance with
safety-grade requirements. This will be completed prior to OL, or January 1,
1980, whichever is later.

Position 2.

Procedures and training shall be established to make the operator aware of
when and how the required pressurizer heaters shall be connected to the
emergency buses. If required, the procedures shall identify under what

I

conditions selected emergency loads can be shed from the emergency power source
to provide sufficient capabity for the connection of the pressurizer heaters.
(Category A: Implementation shall be completed prior to OL, or January 1, 1980,
whichever is later.)

Procedures and training will be completed to make the operator aware of when

and how the required pressurizer heaters should be connected to the emergency

buses.





Section 2.1.1 (Cont'd)

Loading of each ESF bus can be accomplished from the main control board.

Procedures will be established to identify under what conditions and which

selected loads can be shed from the ESF bus to prevent overloading when the

pressurizer heaters are connected. (Category A: Implementation shall be

completed piior to OL, or January 1, 1980, whichever is later.)

Position 3.

The time required to accomplish the connection of the preselected pressurizer
heater to the emergency buses shall be consistent with the timely initiation
and maintenance of natural circulation .conditions. (Category A: Implementation

shall be completed prior to OL, or January 1, 1980, whichever is later.)

PGGE Res nse

The proposed design modifications will provide for simple and rapid transfer
of the heater groups to the ESF power source. Within 2 minutes after loss of
offsite power, the onsite emergency diesel generators will have started and

been connected to any required ESF loads.

When it is determined that the pressurizer heaters are required, the Shift
Foreman need only to dispatch an operator to elevation 100'n the Auxiliary
Building, which is just three floors directly below the main control room

(two separate stairwells are available). Once in the area, the operator
simply verifies that the source breakers (52-1H-74, 52-13D-6, 52-. 13E-2, and

52-1G-71) are open and manually throws a transfer switch. A simplified elec-
trical diagram is given in Figure 2.1.1-1. As soon as the Shift Foreman is
notified that the transfer has been made, the heaters can be controlled using
the normal control devices provided on the main control, console.

PGGE will provide control room indication of actual wattage being supplied to
each heater group that has been transferred to the emergency power. This will
be implemented prior to OL, or January 1, 1980, whichever is later.
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Section 2.1.1 (Cont'd)

Position 4.

Pressurizer heater motive and control power interfaces with the emergency

buses shall be accomplished through devices that have been qualified in
accordance with safety-grade requirements. (Category A: Implementation

shall be completed prior to OL, or January 1, 1980, whichever is later.)

PGaE Res onse

Although power could be supplied to the pressurizer heaters from the

emergency power sources without any plant modifications, the use of non-

safety grade equipment would be required. To comply with this position,
two new feeder circuit breakers will be added to the ESF 480 volt buses.

Each breaker will feed one back-up group of heaters through a transfer
switch and the existing distribution panels. The new circuit breakers

and transfer switches will be qualified safety-grade equipment. Existing
non-safety grade equipment utilized will be qualified or replaced with
qualified equipment. This will be implemented prior to OL, or January 1,

1980, whichever is later.

B. Task Force Position on Power Su 1 for Pressurizer Relief and Block
Valves and Pressurizer Level Indicators

Position l.
Motive and control components of the power-operated relief valves (PORV's)

shall be capable of being supplied from either. the offsite power source

or the emergency power source when the offsite power is not available.
(Category A: Implementation shall be completed prior to OL, or January 1,

1980, whichever is later.)

PGGE Res onse

FSAR Figure 3.2-07 shows the arrangement of the power-operated relief'alves
(PORV's). These valves are air-to-open, fail-closed valves. They are

normally supplied by the plant air compressors with 80 psi air as shown

in Figure 2.1.1-5. Two of the three valves have a back-up supply from

the nitrogen system to function on loss of air and Class I high pressure

accumulators which have sufficient capability to operate each valve 120

times after the loss of both air and nitrogen.

-7-
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Section 2.1.1 (Cont'd)

The third PORV is not supplied with a back-up motive power supply. Its only
function is to preclude the possibility of turbine-generator trip, ASME Code

safety valve actuation, and reactor trip following the postulated loss of
100% of net plant electrical load.* Furthermore, this function is only
required during those periods of early core. life characterized by low inherent
transient capability. Since the normal supply of valve motive power (i.e.,
a shared plant air system redundantly supplied by compressors powered from both

units) would continue to be available unless bothgenerators tripped, and since

the combined probability of the„initiating event occurring during the fraction
of core life during which the valve is needed is low, the addition of a back-

up air system for this valve will not significantly reduce the probability of
ASME Code safety valve actuation and is, therefore, not considered necessary.

Each PORV is opened by a solenoid valve which is energized-to-open, spring-
to-close. The circuits to the solenoid valves are supplied with redundant

interlocks which prevent energization below normal operating pressures. These

control circuits are powered from the emergency station batteries (see Figures
2.1.1-6 and 2.1.1-7.

Position 2.

Motive and control components associated with the PORV block valves shall be

capable of being supplied from either the offsite power source or the emergency

power source when the offsite power is not, available. (Category A: Implementa-

tion shall be completed prior to OL, or January 1, 1980, whichever is later.)

PGGE Res onse

The PORV block valves are shown schematically in FSAR Figure 3.2-07. As shown

in Figures 2.1.1-4 and 2.1.1-6, these valves are powered from ESF buses which

are served by either offsite power or the emergency diesel generators. Each of
the three valves is powered from a separate 480 volt ESF bus (Bus Sections 1F,

1G and lH) .

*Net plant electrical load is that portion of the generator ouput which does
not power "house loads" such as the reactor coolant pumps, instrument air
compressors, and other equipment necessary for continued plant operation.
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Section 2.1.1 (Cont'd)

Position 3.

Motive and control power connections to the emergency buses for the PORV's

and their associated block valves shall be through devices that have been
l

qualified in accordance with safety-grade requirements. (Category A:

Implementation shall be completed prior to OL, or Janury 1, 1980, whichever

is later.)

The motive and control power connections for the PORV block valves are made

with equipment qualified to safety-grade requirements. The motive power for
the PORV's is air or nitrogen (see 1 above). The piping, accumulators,,control

power connections, and the solenoid valves are qualified in accordance with
I

safety-grade requirements.

A description of the qualifications is given in the attached applicable pages

of the Diablo Canyon FSAR Section 3.11

Position 4.

The pressurizer level indication instrument channels shall be powered from

the vital instrument buses. These buses shall have the capability of being

supplied from either the offsite power source oi the emergency power source

when offsite power is not available. (Category A: Implementation shall be

completed prior to OL, or January 1, 1980, whichever is later.)

PGaE Res nse

The pressurizer level indication circuits are safety-grade and post-accident

qualified. AC power for all Class IE instrument channels is supplied from

inverters which are supplied from the ESF buses with automatic backup from

the emergency batteries (see Figures 2.1.1-4, 2.1:1-8 to 2.1.1-10).
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STNGLE LlHE DIAGRAM

480V ESF d 250/125 DC

Figure 2.1.1-4
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3. Valve 0 erators —All Westinghouse-supplied safety-related electric motor

valve operators which are required to operate in the post-accident containment

environment (regardless of specified length of operation time) have class H

insulation. These safety related valves are identified in Westinghouse

Submittal NS-CE-847 dated November 24, 1975 (Eicheldinger to Vassallo) (6)

Westinghouse conducted environmental tests on a class H » insulated valve
motor operator similar to those being used in the Diablo Canyon plant. The

results of these tests demonstrate that the equipment will perform its
required function in the post-LOCA environment . As part of the Westing-(1)

house Supplemental Program , Westinghouse provided additional information(4)

regarding the qualification of class H insulated valve motor operators in
Reference 4 ~ The operability, under severe accident conditions, of Westing-
house supplied solenoid valves is demonstrated by a Failure Modes and

Effects Analysis and is documented in NS-CE-755 ~
(7)

Electric valve operators for the balance of plant are qualified to withstand
the same environment as that for which the Westinghouse-supplied operators are
qualified.

4. Wire and Cable - Vital wire and cable of the type that is installed in the
containment has undergone tests simulating conditions during a LOCA.

(October 1977) 3.11-9 Amendment 55
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Low voltage power and control wire and,cable, except for power cable to the

containment fan cooler motors, have had the following tests made by the cable

manufacturer:

Time of G cle
Initial
End of First Hour

End of Third Hour

End of 24 Hours

End of Fifth Day

Pressure,~si

90

60

20

Temp o p

~De rees 7

65

333

290

260

230

Min&num
Insulation
Resistance,

ohm'-ft

2.7 x 1011

5.4 x 10
8

2.04 x 10 8

1.13 x 10

1.26 x 10 8

Test
Volta e

2200 v a-c

The above test was performed after a total radiation dose of 5.5 x 10 R. No
7

failures were encountered.

Cable for containment fan cooler motors was tested by Pacific Gas and Electric
Company at its Emeryville Laboratory under conditions of high humidity, pres-
sure and temperature. Temperatures up to 302 F at a steam pressure of 50 psig
for a period of approximately 2 hours, followed by a temperature of 263'F at a

pressure of 20 psig for 20 hours. were applied. The insulation resistance was

measured every half hour and was above 1 x 10 ohm-ft each time. This cable7

was not exposed to radiation before being subjected to the steam environmental

test. Since this cable has the same Hypalon jacket as that used for the low

voltage power and control cable, and since the insulation is Kapton with a

gamma radiation resistance of 10 R, a special radiation test for this cable9

makeup is not needed. Vital instrumentation and thermocouple extension wire
was supplied by three different manufacturers, utilizing three different types

of insulation. All were type tested and passed simulated LOCA tests.

5 ~ Electrical Connections - All splices and terminal connections made in the

containment for safety related electrical circuits are low voltage and were

made using a polyolefin heat. shrinkable material, which has been type tested
for loss of coolant accident conditions before and after exposure to nuclear
radiation. The test sequence for assembled low voltage splices consisted of:

3.11-10
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a. Heat aging at 121'C for 168 hours in a forced air oven.

b. Irradiation of splices with cobalt 60 gamma radiation at 0.27 Mrads

per hour to total doses of 100 and 200 Mrads.

c. Subjecting irradiated assemblies maintained at maximum rated voltage
to LOCA tests in a pressurized autoclave according to the following
schedule:

(1) 5 hours at 360'F, 70 psig steam

(2) 6 hours at 320'P, 70 psig steam

(3) 24 hours at 250 P, 21 psig steam, 0.2X boric acid spray, buffered
to pH of 10.

(4) 12 days at 221'P, 2.5 psig steam

Tests results show that when properly assembled, the splices have successfully
withstood DBE and LOCA tests and will remain functional during a LOCA

'ccident.

6. Electrical Penetrations » Low voltage power and control, medium voltage
power, and shielded signal electrical penetrations were all successfully
prototype test'ed by the manufacturer at a temperature of 281'P, 63 psig, and a

relative humidity of 90 to 100 percent for a duration of 240 hours. Leakage
-6rates were all less than 1 x 10 cc/sec.

7. Instrumentation - The instruments which are inside the containment and are
required for action during 'and after the LOCA (pressurizer pressure, pressur-
izer level, and containment sump level) were environmentally'qualified by test
(testing described in Reference 1) to assure performance of their protective
function. Supplemental testing, at conditions more severe than reported in
Reference 1, did not confirm the long term survival capability of the instru-
ments in a hostile environment. As a result, the company will replace those

I
instruments required for long term survival in these severe environments
(pressurizer level, wide range reactor coolant system pressure, narrow range
steam generator level, and containment sump level) with instruments which
have passed the supplemental testing (Ref. 8). This will occur during the
first planned outage of one week or more after they become available.

(October 1977) 3 11-11 Amendment 55
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Section 2.1.2 - Performance Testing for BWR and PWR Relief and Safet Valves

Task Force Position

Pressurized water reactor and boiling water reactor licensees and applicants
shall conduct testing to qualify the reactor coolant system relief and safety
valves under expected operating conditions for design basis transients and

accidents. The licensees and applicants shall determine the expected valve

operating conditions through the use of analyses of accidents and anticipated
operational occurrences referenced in Regulatory Guide 1.70, Revision 2. The

single failures applied to these analyses shall be chosen so that the dynamic

forces on the safety and relief valves are maximized. Test pressures shall
be the highest predicted by conventional safety analysis procedures. Reactor

coolant system relief and safety valve qualification shall include qualification
of associated control circuitry, piping, and supports as well as the valves

themselves. (Category A: Submit the program description and schedule prior to
OL, or January 1, 1980, whichever is later, and complete the test program by

July 1981).

PGGE Res onse

A full scale prototypical qualification testing program of relief and safety
valves undergoing expected operating conditions for design basis transients
and accidents involving two-phase slug flow and subcooled liquid flow will
be undertaken on an industry-wide basis rather than by individual licensees.
The Electric Power Research Institute (EPRI) has begun preliminary investigations
into a relief and safety valve qualification testing program. PGGE will assist
EPRI in their effort by providing financial support and technical assistance as

requested. A program description and schedule for the qualification testing
h

program for the Diablo Canyon safety and relief valves will be submitted prior to
January 1, 1980, or OL, whichever is later. The testing program will be com-

pleted by July, 1981. Depending upon projected schedules, this effort will be

done in conjunction with EPRI, the Westinghouse Plant Owners Group, or if
necessary to meet the commitment date by PGGE alone.

-10-



I

I
I



Section 2.1.2 (Cont'd)

In addition to the valve qualification program, power operated relief valve

control circuitry will be upgraded as specified in Section 2.1.1. Relief and

safety valve downstream piping and supports will be reviewed and, if necessary,

modified to accommodate the loadings expected for the design basis transients
I

and accidents that result in two-phase slug flow and subcooled liquid flow.

Completion of this work is necessarily dependent upon completion of the

qualification program.





Section 2.1.3.a - Direct Indication of Power-Operated Relief Valve and Safety
Valve Position for PWR's and BWR's

Task Force Position

Reactor system relief and safety valves shall be provided. with a positive
indication in the control room derived from a reliable valve position detection
device or a reliable indication of flow in the discharge pipe.

(Category A: Implementation complete prior to OL or January 1, 1980, which-

ever is later.)

PGGE Res onse

The pressurizer PORV's presently have both open and close limit switches which

control indicating lights mounted at their respective control switches on the

main control board. The limit switches are snap acting, positive throw

switches mounted on the valve yokes. They are operated by the actual valve

stem motion. The indication circuits are powered from the station batteries.
All devices have been seismically qualified to meet the postulated Hosgri
Earthquake. (See attached FSAR Figure 7.3-21, Sheet 1.)

The pressurizer safety valves do not presently have position indication.
Several means for detecting safety valve position are currently being con-

sidered. For example, an acoustic emission device has been tested by EPRI

for'his application. We will add an appropriate device as soon as is practical
following its commercial availability.

-12-
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Section 2.1.3.b — Instrumentation for Detection 'of'Inade uate Core Coolin
in PWR's

Task Force Position l.
Licensees shall develop procedures to be used by the operator to recognize

h

inadequate core cooling with currently available instrumentation. The licensee

shall provide a description of the existing instrumentation for the operators

to use to recognize these conditions. A detailed description of the analyses

needed to form the basis for operator training and procedure development shall

be provided pursuant to another short-term requirement, "Analysis of Off-Normal

Conditions, Including Natural Circulation" (see Section 2.1.9 of this appendix).

In addition, each PWR shall install a primary coolant saturation meter to

provide on-line indication of coolant saturation condition. Operator instruction

as to use of this meter shall include consideration that is not to be used

exclusive of other related plant parameters.

(Category A - Implementation complete prior to OL or January 1, 1980, whichever

is 1'ater.)

PGGE Res onse

The Working Group on Procedures of the Westinghouse Owners Group is currently-

engaged in the development of generic emergency and abnormal operating procedure

guidelines for all Westinghouse plants. The first of these guidelines, involving

accident diagnostics and LOCA response, were submitted to the NRC as part of
WCAP-9600, "Small Break Analysis for Westinghouse NSSS Systems." As part:6f
this effort, guidelines will be developed to enable the operator to recognize

inadequate core cooling with currently available instrumentation. The guide-

lines so developed will be incorporated into the Diablo Canyon operating and

emergency procedures. Because Diablo Canyon is basically a standard four loop

design it is not anticipated that translation of the guidelines into plant
specific procedures will entail any significant deviations from the guidelines.

-13-
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Section 2.1.3.b (Cont'd)

PGGE Res onse (Cont'd)

The plant process computer is being programmed to provide an indication to the

operator of margin to coolant saturation pressure. The computer will look at
an operator selected incore thermocouple and will calculate saturation pressure

for this temperature. The computer will then compare this calculated saturation
pressure with actual RCS pressure to determine the margin to saturation. A low

'P

will alarm, and the operator has the option of displaying and trending either
saturation pressure, &, or rate of change of bP. Operating procedures will
indicate that this information is to be used in conjunction with other monitored

variables to assure proper subcooling. This will be completed prior to OL or
January 1, 1980, whichever is later.

Task Force Position 2.

Licensees shall provide a description of any additional instrumentation or
controls (primary or backup) proposed for the plant to supplement those devices

cited in the preceding section giving an unambiguous, easy-to-interpret indi-
cation of inadequate core cooling. A description of the functional design
requirements for the system shall also be included. A description of the

procedures to be used with the proposed equipment, the analysis used in develop-

ing these procedures, and a schedule for installing the equipment shall be

provided.

(Category B: Implementation will be completed by January', 1981.)

PGGE Res onse

Our recommendations for additional instrumentation or controls to indicate
inadequate core cooling will be formulated after the analytical work in this
area currently being performed by the Westinghouse Owners Group is complete.

At the present time, Westinghouse has proposed a series of studies involving
postulated circumstances which could result in inadequate core cooling, and

will be meeting with NRC representatives in the near future to assure that
the scope of this effort satisfies NRC,concerns in this area.

-14-
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Section 2.1.4 - Containment Isolation 'Provisions for 'PWR's "and BWR's

Task Force Position l.
All containment isolation system designs shall comply with the recommendations

of SRP, 6.2.4; i.e., that there be diversity in the parameters sensed for the
initiation of containment isolation.

(Category': Implementation shall be completed prior to OL, or January 1, 1980,

whichever is later.)

PGGE Response

There are two phases of containment isolation at Diablo Canyon. Phase A

isolates all nonessential process lines but does not affect safety injection,
containment spray, component cooling water supplied to the reactor coolant
pumps and containment fan coolers, and steam and auxiliary feedwater lines.
Phase B isolates all process lines except safety injection, containment spray,
auxiliary feedwater, and the containment fan coolers component cooling water
system.

Phase A isolation is initiated by high containment pressure, high differential
I

pressure between steam lines, low pressurizer pressure, or manual initiation.
Phase B isolation is initiated by high-high .containment pressure or manual

initiation.

This system fully complies with Section II.6 of the SRP 6.2.4'. Compliance

with all remaining sections of SRP 6'.2.4 is documented in Section 6.2.4 of
the Diablo Canyon FSAR.

Task'Force Position 2.

All plants shall give careful reconsideration to the definition of essential
and nonessential systems, shall identify each system determined to be essential,

1

shall identify each system determined to be nonessential, shall describe the
basis for selection of each essential system, shall modify their containment
isolation designs accordingly, and shall report the results of the reevaluation
to the NRC.

-15-
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Section 2.1.4 (Cont'd)

Task Force Position 2. (Cont'd)

(Category A: Implementation shall be completed. prior to OL, or January 1, 1980,

whichever is later.)

PGGE Res onse

PGSE has three levels of containment process penetrations. These are defined
as:

1. "Nonessential" process lines are defined as those who do not increase
the potential for damage for in-containment equipment when isolated.
These are isolated on Phase A isolation.

2. "Essential" process lines are those providing cooling water and

seal water flow through the reactor coolant pumps. These services
should not be interrupted while the reactor coolant pumps are

operating unless absolutely necessary. These are isolated on

Phase B isolation.

3. Safety system process lines are those required to perform the function
of the Engineered Safety Features System.

The attached Table 2.1.4-1 provides the identification of nonessential, essential,
and safety systems penetrating containment.

Task Force Position 3.

All nonessential systems shall be automatically isolated by the containment

isolation signal.

(Category A: Xmplementation shall be completed prior to OL, or January 1, 1980,

whichever is later.)

-16-
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Section 2.1.4 (Cont'd)

All nonessential systems use either manually sealed closed valves or else the

valves are automatically isolated on a Phase A containment isolation signal.
Additionally, all essential systems (defined in response 2 above) are auto-

matically isolated on a Phase B containment isolation signal.

Task Force Position 4.

The design of control systems for automatic containment isolation valves shall
be such that resetting the isolation signal will not result in the automatic

reopening of containment isolation valves. Reopening of containment isolation
valves, shall require deliberate operator action.

(Category A: Implementation shall be completed prior to OL, or January 1, 1980,

whichever is later.)

The Diablo Canyon design complies with the position. There are two basic
actuator methods, one for motor operated valves and one for air operated valves.
For a motor operated valve (MOV), the trip signal operates the close coil until
the valve closes. If the trip signal is removed, the. valve will not operate
unless the open coil is energized by an explicit operator action. The attached
FSAR Figure 7.3-35 shows a typical MOV circuit.

For an air operated valve (AOV), the control switch must be held in the open

position to open the valve. Once it is opened, a stem mounted pos'ition switch
on the valve closes thus closing a latch-in circuit which holds the valve open

when the control switch spring-returns to neutral. The isolation signal
contacts are in this latch-in circuit. When an isolation signal is generated,
the. circuit opens and the valve=is de-energized and closes. As soon as the
valve begins to close, the position switch opens so that the circuit will
remain open and the valve will remain closed even after the isolation signal
is reset. The attached FSAR Figure 7.3-43 shows a typical AOV circuit.
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TABLE 2ele4-1
Page 1 of 7

CONTAINMENT PENETRATIONS

Penetration
Numbers ~sstem ~Priorit

Safet Function (For Essential and
Safet S stems)

1, 2, 3, 4 Feedwater Nonessential/
Safety

Feedwater is nonessential . Auxiliary feedwater
is necessary for safe shutdown.

5( 8 Main Steam Nonessential/
Safety

Main Steam is nonessentialel0% steam dump is
required for safe shutdown.

6, 7 Main Steam Nonessential/
Safety

Main Steam is nonessential.10% steam dump and
auxiliary feedwater steam turbine are required
for safe shutdown.

9-13 Component
cooling water
to Fan Coo3.ers

Safety Fan Coolers are required for post-accident
containment cooling.

14-18 Component
cooling water
from fan coolers

Safety Fan Coolers are required for post-accident
containment cooling.

19 Component
cooling water
to Reactor
Coolant Pumps

Essential Reactor Coolant Pumps may be necessary for
certain post-accident activities.

20 Component
cooling water
from Reactor
Coolant Pumps

Essential Reactor Coolant Pumps may be necessary for
certain post-accident activities.

21 Component
cooling water
from Reactor
Coolant Pumps

Essential Reactor Coolant Pumps may be necessary for
certain post-accident activities.

22 Component
cooling water
to excess letdown
heat exchanger

Nonessential
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CONTAINMENT PENETRATIONS

Penetration
Numbers

23

~Setem

Component
Cooling Water
to excess letdown
heat exchanger

~Prior it
Nonessential

Safet Function (For Essential and
Safet S stems)

24 Residual Heat—
Removal 1 Injection

Safety Residual Heat Removal is required for cold
shutdown.

25 Residual Heat
Removal 2 Injection

Saf ety Residual Heat Removal is required for cold
shutdown.

26 Residual Heat
Removal. Hot Leg
Injections

Safety Residual Heat Removal is required for cold
shutdown.

27 Reactor Coolant
System Loop 4
Recirculation

Safety Residual Heat Removal is required for cold
shutdown.

28 Containment Sump
Recirculation

Safety Sump Recirculation is required for post-
accident operation.

29 Containment Sump
Recirculation

.Safety Sump Recirculation is required for post-
accident operation.

30 Containment Spray
System

Safety Containment Spray is a safety function.

31 Containment
Spray System

Safety Containment Spray is a safety function.

32 Spare

33 Safety Injection
System

Safety Safety Injection is a safety function.

34 Safety Injection
System

Safety Safety Injection is a safety function.
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TABIE 2.1.4-1 (Cont'd)
CONTAINMENT PENETRATIONS

Page 3 of 7

Penetration
Numbers

35

~sstem

Regenerative
Heat Exchanger
to letdown
Heat. Exchanger

~Priorit

Nonessential

Safet Function (For Essential and
Safet S stems)

36 Regenerative
Heat Exchanger

Nonessential

37, 38, 39,
40

Steam Generator
Blowdown

Nonessential

41, 42, 43,
44

Reactor Coolant
Pump Seal WaterSupp'ssential The Reactor Coolant Pumps may be necessary in

certain post-accident activities.

45 Reactor Coolant
Pump Seal Water
Return

Essential The Reactor Coolant Pumps may be necessary in
certain post-accident activities.

46 Refueling Canal
Recirculation

Nonessential

47 Refueling Canal
Recirculation

Nonessential

48

49

50

Spare

Containment Sump

Reactor Coolant
Drain Tank
Discharge

Nonessential

Nonessential

51 Reactor Coolant
Drain Tank Vent

Nonessential

51 Reactor Coolant
Drain Tank to Gas
Analyzer

Nonessential
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TABLE 2.1.4-1 (Cont'd)
CONTAINMENT PENETRATIONS

Page 4 of 7

Penetration
Numbers ~trtPJII

Safety Injection
System Test Line

Priority ~

Nonessential

Safet Function (For Essential and
Safet S stems)

51 Nitrogen Supply
Header to
Accumulators

Nonessential

Pressurizer
Relief Tank
Nitrogen Supply

Nonessential

Pressurizer
Relief Tank
Makeup

Nonessential

52 Reactor Coolant
Drain Tank
Nitrogen Supply

Nonessential

52 Steam Generators
Nitrogen Supply

Nonessential

52, 53, 5g,
76

53 (4 Lines)

Containment
Pressures

Steam Generator
Blowdown Sample

.Safety

Nonessential

Containment Pressure signal is required for certain
safeguards actuation and post-accident monitoring.

54 Instrument
Air Header

Nbnessential

Spare'6

Service Air
Header

Nonessential

57 'Spare
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TA8LE 2.1.4-1 (Cont'd)
CONTAINMENT PENETRATZONS

Page 5 of 7

Penetration
Numbers ~Set em ~Priorit

Safet Function (For Essential and
Safet S stems)

58 Not used

Pressurizer
Liquid Sample

Nonessential

59 Hot Leg
Sample

Nonessential Although this is nonessential, motive power is
available to operate the valves and samples
can be taken by a continuous manual override
until the sampling is complete.

59 Accumulator
Sample

Nonessential

59

60

Spare

Not used

61 Containment
Purge Supply

Nonessential

62 Containment
Purge Exhaust

Nonessential

63 Containment
Pressure and
Vacuum Relief

Nonessential

64

65

66

Fuel Transfer

Personnel Hatch

Emergency
Personnel Hatch

Nonessential

Nonessential

Nonessential

67 Equipment Hatch Nonessential

68 Containment
Air Sample

Nonessential
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TABLE 2.1.4-1 (Cont'd)
CONTAINMENT PENETRATIONS

Page 6 of 7

Penetration
Numbers

69

~Sstrt

Containment
Air Sample

~Priorit

Nonessential

Safet Function (For Essential and
Safet S

stems)'0

Auxiliary
Steam Supply

Nonessential

71 Relief Valves Nonessential

72, 73, 74 Spare

75 Safety Injection
System Pump 2
Discharge .

Safety Safety Injection is a safety function.

76 Pressurizer
Relief Tank
Gas Analyzer

Nonessential

76 Pressurizer
Steam Sample

Nonessential

7677'eadweight
Safety Injection
System Pump 1
Discharge

Nonessential

Safety Safety Injection is a safety function.

78

79

Spare

Fiiewater Nonessential

80 Class I Air
System

Nonessential This is required for long-term hydrogen control,
but can be opened by the operator to effect
post-accident hydrogen control.

81 Spare





TABLE 2.1.4-l (Cont'd)
CONTAINMENT PENETRATIONS

Page '
oX 7

Penetration
Numbers

82

~sstem

Chilled Water
Supply

~Priorit

Nonessential

Safet Function (For Essential and
Safet S stems)

83 Chilled Water
Return

Nonessential

83

84

Hydrogen Purge
Supply

Spare

Nonessential This is required for long-term hydrogen control,
but can be opened by the .operator to effect
post-accident hydrogen control.
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Section 2.1.5. a - Dedicated Penetrations for External Recombiner
or Post-Accident External Pur e S stem

Task Force Position

Plants using external recombiners or purge systems for post-accident combustible

gas control of the containment atmosphere should provide containment isolation
systems for external recombiner or purge systems that are dedicated to.

service only, that meet the redundancy and single failure requirements of General

Design Criteria 54 and 56 of Appendix A to 10 CFR Part 50, and that are sized to
satisfy the flow requirements of the recombiner or purge system. (Description

and implementation schedule is Category A: Implementation shall be completed prior
to OL, or January 1, 1980, whichever is later. Category B: Implementation shall be

completed by January 1, 1981.)

PGGE Res nse

PGGE,will provide dedicated penetrations and isolation systems for the hydrogen

recombiner and hydrogen purge systems at the Diablo Canyon Plant that meet the

single failure redundancy and requirements of the NRC regulations and regulatory
guides. This will require modification of existing systems such that they are not
connected to, and are 'not branch lines of, the large containment purge penetrations.

The description of the necessary modifications and implementation schedule for
such modifications will be completed prior to OL. - Modifications will be completed

prior to January 1, 1981.
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Section 2.1.5.b — Inertin BWR Containments

Task Force Position

It shall be required that the Vermont Yankee and Hatch 2 Mark I BWR containments

be inerted in a manner similar to other operating BWR plants. Inerting shall
also be required for near-term OL licensing of Mark I and Mark II BWR's.

PGGE Res nse

Both Diablo Canyon Units 1 and 2 are Westinghouse PWR's; therefore, the
position does not apply.
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Section 2.1.5.c — Ca abilit to Install H dro en Recombiners at
Each Li ht Water Nuclear Power Plant

Task Force Position"(Minority View)

l. All licensees of light water reactor plants shall have the capability
to obtain and install recombiners in their plants within a few days
following an, accident if containment access is impaired and if such

a system is needed for long-term post-accident combustible gas control.
Implementation schedules will be established by the Commission in the
course of the immediately effective rulemaking. The Task Force recom-
mends that the rulemaking process be initiated promptly.

2. The procedures and bases upon which the recombiners would be used on

all plants should be the subject of a review by the licensees in
considering shielding requirements and personnel exposure limitations
as demonstrated to be. necessary in the case of TMI-2. (Category A—
Implementation complete by January 1, 1980, or prior to OL, whichever is
later).

PGGE Response

1. PGGE will install hydrogen recombiners. Completion of the modifications
is dependent on availability of equipment. It is PGGE's intention to
procure this equipment on an expedited basis. If equipment is available,
the modifications will be completed prior to power operation.

2. The hydrogen recombiners will be located inside the containment structure.
Consequently, personnel exposure is not a problem.
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Section 2.1.6.a — Inte rit of S stems Outside Containment Likel to Contain
Radioactive Materials (En ineered Safet S stems 6 Auxilia
~Sstems)

Task Force Position

Applicants and .licensees shall immediately implement a program to reduce leakage

from systems outside containment that would or could contain highly radioactive
fluids during a serious transient or accident to as-low-as practical levels.
This program shall include the following:

l. Immediate Leak Reduction

a. Implement all practical leak reduction measures for all systems that
could carry radioactive fluid outside of containment.

b. Measure actual leakage rates with system in operation and r'eport

them to the NRC.

2. Continuing Leak Reduction

Establish and implement a program of preventive maintenance to reduce

leakage to as-low-as practical levels. This program shall include

periodic integrated leak tests at a frequency not to exceed refueling
cycle intervals.

(Category A: Implementation shall be completed prior to OL, or January 1, 1980,

whichever is later.)

PGGE Res onse

The residual heat removal (RHR) system; portions of the containment spray (CS)

system; portions of the safety injection (SI) system; portions of the chemical

and volume control (CVCS) system including letdown, makeup and high pressure

ECCS; primary sampling (SS) system; and gaseous radioactive waste (GRW) systems

have been identified as systems which process primary coolant, and could contain

high level radioactive materials. The following programs will be implemented

to reduce and maintain leakage as low as practical.
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Section 2.1.6.a (Cont'd)

1. The RHR, CS, SI, and CVCS systems are ASME Code Class 2 or 3, and are

subject to the in-serviceinspection requirements of the ASME Boiler and

Pressure Vessel Code, Section XI, including pressure tests.

2. At intervals not exceeding 18 months, operating pressure leakage tests
with system makeup measured will be performed on appropriate portions of
RHR, SI, CS, CVCS (ECCS) and SS systems. Syst: em leakage rates will be

determined during the above tests and appropriate measures will be taken

to reduce or eliminate undesirable leakage paths.

3. Portions of the charging system which are in service during normal operation

(makeup and letdown) are monitored with the rest of the reactor coolant
system for leakage during steady-state conditions by the reactor coolant
system water inventory balance. Excessive leakage into controlled areas

will also be indicated by abnormally high airborne radioactivity levels.
Moreover, this system will be visually inspected on a routine basis.

Some portions of the CVCS are used for boron recycling (feed and bleed to

change RCS boron concentration) during normal 'operation. The boron

recycling system will not be used under post-accident circumstances.

Therefore, the boron recycle system, including liquid holdup tanks will
not be subject to intensive leakage surveillance.

4. Excessive gaseous radwaste system leakage will be indicated by abnormal

airborne radioactivity levels in the spaces occupied by the system. If
excessive leakage is indicated, appropriate techniques will be used to
localize the leakage so that it may be repaired. Because of the nature
of the system, quantification of leakage rates is considered impractical
and inconsistent with ALARA personnel radiation exposure considerations.

The necessary provisions to carry out these programs will be completed prior
to power operation.
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Section 2.1.6.b — Desi n Review of Plant Shieldin and Environmental Qualification
of E ui ment for S aces/S stems Which Ma be Used in Post-Accident
~'—

'askForce Position

With the assumption of a post-accident release of radioactivity equivalent to
that described in Regulatory Guides 1.3 and 1.4, each licensee shall perform a

radiation and shielding design review of the spaces around systems that may,

as a result of an accident, contain highly radioactive materials. The design
review should identify the location of vital areas and equipment, such as the
control room, radwaste control stations, emergency power supplies, motor
control centers, and instrument areas, in which personnel occupancy may be

unduly limited or safety equipment may be unduly degraded by the radiation
fields during post-accident operations of these systems.

Each licensee shall provide for adequate access to vital areas and protection
of safety equipment by design changes, increased permanent or temporary
shielding, or post-accident procedural controls. The design review shall
determine which types of corrective actions are needed for vital areas through-
out the facility. (Category A: Complete the design review prior to OL, or
January 1, 1980, whichever is later. Category B: Complete plant modifications
by January 1, 1981.)

PGGE Res onse

The design basis accident considered in the present Diablo Canyon shielding
design outside of the containment did not identify the potential for the spread

of highly radioactive fluids and gases to systems not designed for such radio-
activity. Therefore, these systems are being reviewed from the standpoint of
this task force position, using a postulated high reactor coolant activity
equivalent to the source definition in Regulatory Guide 1.4.

Specifically, a number of engineered safety feature systems and other systems

located outside the containment may be required to function in a post-accident
condition while containing highly radioactive coolant. These systems may become

filled with highly radioactive coolant either prior to receipt of a containment

isolation signal, or for example, as the result of deliberate actions taken to
provide long term cooling, or to obtain coolant samples.

-23-



l

I
l



Section 2.1.6.b (cont'd)

Task Force Position (cont'd)

Based on the discussion provided in NUREG-0578, the systems to be reviewed

include:

Reactor Coolant and Containment Atmospheric Sampling

Sampling Station and Radiochemistry Laboratory

Radwaste System

Chemical and Volume Control Syst: em

Residual Heat Removal System

Containment Spray System (Recirculation Mode Portions)

High Pressure Injection System (Recirculation MOde Portions)

Plant Ventilation System

Auxiliary Feedwater System

The design review specified for the shielding of spaces for post-accident

operations will be completed prior to OL, or January 1, 1980, whichever

is later. In addition, any changes in procedures for access control or systems

operation determined to be required by the review will be implemented by the

same time. All plant modifications will be completed, tested, and accepted,

prior to January 1, 1981.
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Section 2.1.7.a — Automatic Initiation of the Auxilia Feedwater S stem

Task Force Position

Consistent with satisfying the requirements of General Design Criterion 20

of Appendix A to 10 CFR 50 with respect to the timely initiation of the
auxiliary feedwater system, the following requirements shall be implemented

in the short term: (Category A: Implementation shall be completed prior
to OL, or January 1, 1980, whichever is later.)

Position l.
The design shall provide for the automatic initiation of the auxiliary feed-

water system.

PGGE Res nse

The auxiliary feedwater system is shown in the attached FSAR Figure 3.2-03,
Sheet 2 of 4. The pumps are automatically started by low-low steam generator

level, feedwater pump trip, safety injection, or station blackout. See

attached FSAR Figures 7.3-8, 7.3-17, and 7.3-18. As shown on FSAR Figure 7.3-

17, the motor-driven auxiliary feedwater pumps are started by closure of the

Solid State Protection System (SSPS) output relay K633. Relay K633 is actuated

by safety injection initiation or low-low level in any steam generator. Each

pump is started by a separate relay from redundant SSPS trains A and B. The

motor-driven pumps are also automatically started by trip of both main feed-

water pumps.

The turbine driven auxiliary feedwater pump is started by opening steam supply

valve FCV-95. As shown on FSAR Figure 7.3-18, this valve is opened by SSPS

output relays K632 or K634. Relay K632 provides for starting on station black-

out and relay K634 provides starting on safety injection or low-low level in
any steam generator. Station blackout is determined by low voltage on the

12kV reactor coolant pump buses. An automatic starting signal is provided by

redundant SSPS trains A and B.

~ The system valves are normally open and require no actions for system operation.
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Section 2.1.7.a (Cont'd)

Position 2.

The automatic initiation signals and circuits shall be designed so that a

single failure will not result in the loss of auxiliary feedwater system

function.

PGGE Res nse

As shown in our response to Position 1 above, the auxiliary feedwater
initiation circuitry is part of our Engineered Safety Features (ESF)'ystem,
and as such, is installed in accordance with IEEE Standard 279. This Standard
is referenced .in 10 CFR 50.55a(h).

Position 3.

Testability of the initiating signals and circuits shall be a feature of the
design.

The auxiliary feedwater initiation signals and circuitry are testable. Such

testability is included in the surveillance test procedures for the plant as

delineated in the Plant Technical Specification.

Position 4.

The initiating signals and circuits shall be powered from the emergency buses.

As 'shown in our responses to Positions 1 and 2, the initiating signals and

circuits are a part of the Plant Engineered Safety Features. The requirements
for the ESF system dictate that the system shall meet the "single failure
criteria". To accomplish this, the initiating signals and circuits must. be

powered from separate emergency buses.

The initiating sensors such as steam generator low-low level are powered from

separate and redundant nuclear instrumentation and control panels, each of
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Section 2.1.7.a (Cont'd)

which is supplied by either on-site emergency generators or station emergency

batteries. See Figure 2.1.1-4. Each of the two redundant SSPS trains is
supplied by separate power sources.

Position 5.

Manual capability to initiate the auxiliary feedwater system from the control
room shall be retained and shall be implemented so that a single failure in
the manual circuits will not result in the loss of system function.

PGGE Res onse

Manual initiation for each tr'ain exists in the control room. The manual

initiation system is installed in the same manner as the automatic initiating
system. No single failure in the manual initiation portion of the circuit can

result in the loss of auxiliary feedwater system function. See FSAR Figures
7.3-17 and 7.3-18 for the circuitry.

Position 6.

The a-c motor-driven pumps and valves in the auxiliary feedwater system shall
be included in the automatic actuation (simultaneous and/or sequential) of
the loads to the emergency buses.

PGGE Res nse

As with all ESF equipment, the a-c motor-driven pumps and all valves in the
system are automatically transferred to, and sequentially loaded on, the

emergency buses on loss of offsite power. The sequence is shown in FSAR Table

8.3-2, attached.

Position 7.

The automatic initiating signals and circuits shall be designed so that their
failures will not result in the loss of manual capability to initiate the AFWS

from the control room.
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Section 2. l.7. a (Cont'd)

All automatic initiating signals and circuits are installed in accordance

with regulatory requirements and are safety grade and redundant. No single
failure in the automatic portion of the system will result in loss of the

capability to manually initiate the AFWS from the control room.

Position 8.

Zn the long term, the automatic initiation signals and circuits shall be

upgraded in accordance with safety grade requirements.

As described in the preceding responses, the automatic initiating signals
presently meet all safety grade requirements. No upgrading is required.

-28-



I
I



480 VOLT

TRANSFORMER F
IOOO/l333KVA AA/FA
4I60-480Y/277 VOLTS

ESF BUS F

TRANSFORMER G

1000/l333KVA AA/FA
4160-480Y/277 VOLTS

480 VOLT ESF BUS G

TRANSFORMER H

!000/l333KVA AA/FA
D$ 60-.480Y/277 VOLTS

480 VOLT .ESF BUS'll

) ) )

TO INSTR AC

BACK-UP
TRANSFER

—BATT.: NO. I

) )I
TO N.I.&C

IHVERTER I

BATTERY
CHARGER

BATTERY
CHARGER

I

BATTERY
CHARGER

2 BATT.
NO. 2

I I
TO 'fN.Z.&C
CONVERTER 2

') )

TO N I.&C
INVERTER 4

BATTERY
CHARGER

3I

TO H.I &C

INVERTER 3

BATTERY
CHARGER

32

) TO TO )
« UNIT 2 UNIT 2 ~ «~

I25V DC 250V DC )
BUS 2 BUS

—BATT.—NO+ 3

I25V DC BUS I

I25 V DC

DISTR. PANELS

TO

ON-ESF
NON-ESF ESF

I25V DC

DP3 I

I25V DC BUS 2

l25 q V DC

DISTR. PANELS

250V DC MCC ESF HON-ESF

TO 480V TO 480V 2 2 TO 480V
BUS F BUS G BUS H

125 V DC ~

DISTR PANELS

0 PLANT
OMPUTER

"'" ESF

INVERTER

PLANT

COMPUTER

INVERTER
TO 480y

BUS F

NUCLEAR

TNSTR. &

.CONTROL

INVERTER I

NUCLEAR

INSTR
CONTROL

IHVERTER 2

HUCLEAR

INSTR+ &

CONTROL

V TER 4

480-208Y/l20V
H.I.&C.
BACK-UP
TA F.

TURBINE
'D.E.He

CONTROLLER

.1NVERTER

NUCLEAR

INSTR+ &

CONTROL

INVERTER 3

480V-208Y/l20V
INSTR. AC

BACK-UP
TRANSF

N.I.&C.
DIST. PANEL I

N.I &C..
DIST. PANEL 2

N.I.&C.
DXST PANEL 4

480-208Y/IZOV
INSTR. AC

TRANSF &'PANEL
N.I.&C.

DIST"PANEL 3

480-ZOBY/l20V
INSTR.,AC

TRANSF.& PANEL

BREAKERS MECHANICALLY INTERLOCKED DTABLO CANYON SITE, UNIT I

STNGLE LINE DIAGRAM
480V ESF & 250/l25 DC

Figure 2.1.1-4



I

I

I



n FCV-440
VX5~ KIE 55T IIg

COND Ehl SATE
STI . TK.o-([2-g

70-E Ia.

@>~CO~4
STERbf
Ge//-9

2-9

KIC 557 IG

U

n
" hh FGV-44I

ALAfVA)I EA'K
DETECTION FOR,
AUX FW.PPI-23

FUTURE-
cavd.'h)

J.COwu.
z 2 9R-.D

FE
2I9 78

K 757 In KICSGG
KM 55&IS

~EAT axe. INsi OE. eRc.
HOLISIN G (TYPg

<sao-~ oE>
9TEAITfl
8EN, I-4

2-4

D

U
NOTE-2

RO
52k l907 /'5672

FT FE,
79 ZI6K

~ le FCV-a3S IG 5 IS
Kl( 4lll P

DFUVE k '<
TLIRT,elNfFl

KIE 555 (&

2

Fry-4

K

K 2390 gp ~

TVN4M~

fl EAK DE,7ECTI0N
LFOR AUX.FIN.PP. I-I

E

~sos
PTEAlvl
GPSS I=K

2.<

M '57I 3E
KI6 572 3FF FT

I+ 17

FI
IOKIE 554 I& v

K M791
CONDENSATE
ST& TK-(I-I)I'.2-I]

~T'L CI4-
K3 O lo

ICi 570 8IE

KY &76 v
G 773

5C

gO NOTE 2
92,

E

k 808
GO .

K 2077 @aao~>
KIG 57 3 STEAM

8&J. I-I
0 I

I

K 2078 9
—~ Kl

~lll7 ei
Pl

START'P STR> 420 p5. KQ
SEE NOTE.-qJ nL

PX
v 4

K&9 I< 5

nFT o
I3 50

V

U U

E D YJG 4!I2

KIG SC9 3i
KIG 2388 8

2989 2
Vi 2475

- =-* U

RO
Col

D

uT~L ig 2-
CONTAlhlMS,IAIT

NOTE.-2
D

U

IL226
F5 LCV-

IO&
3D

M
C ~%RA-D

cIIEA4

M
LCv. >01

h/}
LCv IOBI

n
V

KICK 5Gig 3
I.Cv. IOB

KI6 Q7
NOTB 7

(TYP FORS)
'

ei Kl SOHO

VJ&

>CAN

I'/

KKP 5lO 3

K 2
o.

SAMPLE.

5'59 Cn RECIRC K

572 57l
Ki S3

LEAK DETECTOR RIK . Ui

AUX. PW. PP. I-Z
tV3

D

INJ,
ELEGTQO
O'PRA LILIG

TTP. FOR4.

LCV.II9

Ro
6e

g
4<i

4~ LCV-II

Kilo 84I76 LCVIII LCV.II5

KIG G 3I.1) i KI6 579 4
~II-I (>a 3

I KI
hlOTE;g D

PI KIG 2477
~NoTe-IIEF gg

V
T

I

45
KI

P

U C D
'

D

Ui 4Rc~2

0M
Fc,V 43(o

K 488 s I6 5574

.QQTES: I, DELE T E D
~WXa- P

GEM,INS. PII

'p (4cA+BR)R,LIMIT2 ohlLY APTBA.START LIP)

STRAINER To SK RBMbvED su T 5AM'pooL
wit I SeuSER VALVE SISALL SE

» INTE&RAI T'0 LINE,5, 55' gyp,
7~~'~~ VALVES srt~LL, 88 /hlsud~r~o

K 489 CoD
LI

FCV-437
M 52 S 4I3r. V '

I

I

CHEMI,I~

I

I~NOTE.-g
I AUX FEED
I

UNITS I AND 2,
DIABLO CANYON SITE

PLIhlP5,0
SA+PLP

K
KIL'9.A

ICo D
RAW vv TR ST6 ~

Ra,SERVOIR
FIGURE 3.2-03 (Sheet 2 of 4)

PIPING SCHEMATIC
FEEDWATER SYSTEM

NOTE- RO

u.ECIm

Amendment 44 July 1976

(DOTTED)

LNANUALLcoMTROLvALVEsANDPIPING LIND<RTIIIg
hlOTE. ARE, 5LIQJECT TO A52viE. MllER. K. FPRESSUgE

,»g
3.- (DE.LE.WE.D)
4. ~42 E AFTER%TART UP STRAINERTDEERENDVEP PUT

5+AnE SPooL WILI SB useD FOR. LINITS-I&2.
S(442A E >FOR UNIT-IDNLVAFTER START UP FTRAINE!t,(AND

&POOL TCP BG R.CPLACED WiTII VI.V k5HOHT5POOL,

D



W ~ W W l& W W W W W $5 W W W IH



ZO-LO EEVER
STEAAf GE/Y /V~I

STEAN GF!Y. /Y>Z
5TEAAf SEiV, ¹ 3

/t/0 TEAAISFER
TO D/E5EI

STEAhf GFiV go.4 //

SJS

/YOTE5

<DR — 7RAPVDFERS C'NYTROl /FOM aN/O'O~TRDZ ada/4 TP WdrJAb rSOMA P8eE™a,
+ - SPA'O/V/PZE7K MFA/Y~FF4 TO 8/ES'2Z cf gK'V 8'IVD<RVOL7AdE ZPg/d

uz+AOAlI-sEE stroy Sos seer. pa, j'H AWOAohTic rAAusrEE
REMOTE COIITROL SWITCH lOCATE OAI Hoj'HUTCIOWH PAIIEL

CS/STAWr

CS/CZOSZIS~'8
CONTROL A'OOM

CS hEE/7

CO7OCll

NAlh'MB
'FNP'TR)PPED

¹//

Cs/p~g7
/ZZMOrZ

CS/START
C/05K

g„'3'our.'aN. ~REMOrE
2/2 T]P/P

iR4NS/ &P Td DIESEL

@AY 8/JS METAGE.

/V9 /Z-/5'5Et .

pro /9-IgSEC

o /g 90 SEC.
A/9 /3 -35 5EC.

Cs/STOP

(sv) s-cW

% 4N BDS YOLT4GE </0Ã )

cs/st g
>REhlOTE

2
OYEECbEEENT

~ WAeSSZZ rOaiZSa
)PE DiYOEZVOETAGE

cs/TRIP Cs~ r)

5ZHh8' 4
5D/F9 /t/o /3

Inv T/me

UNlTS I AND 2
DlASLO CANYON SlTK

FIGURE 7.3-8
LOGIC DIAGRAM

AUXILIARYFEEDMATER PUMPS

Amendment 78 March 1979



W W W %8 W M W W W, W %5



«EOV &re BC/9 SFCT. II
I AA(t

CD/(TA6TS
/wl JC

I /0//
'I
l

DACFAI
TABS Dr DaeCa

FCINCTIOI/ TT/JF DC RFAIAJ7AZ

$2HN

S//tud

dd

Cd

1C /+ /0 d 1

ISW
~tAWS

" Stvd
AS

du

Nas/N //

ASCIAETEIt ~ITCH 8 coAIT T II % %P
rteer a(rttr(ou
Serdo 8'I(/eet Ct /Tturtu/

Pre 4 J TJO JJ

/ltd trrt I/eu I dtt. Aldult r Alt
I/alt Audf/4/N/mZ 'r(p

Drtrrrduto Rdrpter lswlatdr

/IIIJJAC /Irr

/Isr CCCa

S/FS 5/sf eabale JOM7e Ae//star Aet
~~vP/ rrr//tultr'R Aeu//'Ve

Ca/I/al eea DC Vterermle

C400 dl/ PD 4 Dtl Cseetdet
(400 crlsdd Sdr /St(p

SCJOISA

l 8 C

QM
THRFF 2/AC Dll6RAIC

Itt Ae SIST/per Il
ddd Ctrr(R(urVI

J'PEEIJT
4

I e AJAAJ/
1

L J

Nd
IS

CNS5
d/tdl

I

--
Cr/

SIS

~d
1 NT/A I R A'

X

0 X

7C flu4
X

X X rder
7C Spars

LOCAL

trve/ a( Aero(epu CC9 / I/O/,
Sje ref Rr/eua *Nru/JJAC

1

LLNNIS

rlau, Jttt Av //ev/(
rr/'PCTT.

JSO: ttu//rrrr(rrt
5(tuu reer/urer Irrrrr/urdu tr/

F/v~riE rurrtrtrru
Jcouf A Rrtdr

.A/Fr/ F/tlrttrdr(JJ(rrrdrtsv

,
&st.NIS 6/eeeutur/eerrturruut saettt
S/Aeu u 7/et/eurrru( /Tu
Sadu. Ierreeurrr//I Aelud A'r trudr JLr,tee

/crude cl ct

NFA

/IFA

A/0/dt Du/

.AS Cdd

7i~f DFCAY RFCAYS

tdruud

dtturd

«4 Ed8
/PC ~

SNN 0
IP1

dtueed
Cta

ASCNNS

~ So%
ASNNJSL G G

Seed

Qlttlt
5/JN/

4SINN46 ' l Sdt

4

A

NP
egg

tduuud

pp,

~ $i»

I St

At
I

I

L '

2s tud.std St NNd
sect rtetdt ilttuttvt'-r------——---1

ST ll'T tt IT

IL

I 'I
- /I tfdrtfl

4~i),
I I idol

5t
C

I

tee/relet Sweeu
~eee eea er e

Ne/etu peeeretr

St

1

PCIC lud 5777
teed t(llIJr 1 ISCJJOJN I

I/AAJVAI CL OS E At v ro cL os E FI(o(c4rro(r p(A/(OAL r/d(p /d(Irs rR(p
I CIJ/efrd( lA/0/Atuee

strs/A )pNNI /JII(.)Jhoue slur/INrr(r/a(r/r(rtu(
$

4ukrrtuoe SFs
) +I/upr.) Rpp/te Aeeup At(.

Alt t
NJIIA e

J%et

O,VE Ae CCFA? C'E Y

/dvr(I(u~rr. Aeu/0

I Nude

%)etel—

IAetrdata

I/drr(ot Atro//pre ~PI
//0 SPr//IT Ru(lure

I

MP %dF
CSTAN

fLINS
Ll

~N

~SOHO

b~
teLCI/A/dL

ASXSlLSlh
1r

I I S I ~ 0 I

~l

~

Ie

ASCNNd

5 Td
dill(INDA

1I d 5 TJ 9 /I
I

T lA$7C R T H 53RHH84%1/

COJITICCIL T MASFER RELAY ACINTCIIC LAS

IPLI OCETIDH 4 LIBjRS
CC} Ctp(ro/ doute( Cuutrteesu(r 6 frtruuttr

/0( 5/Jr(F/two Rra/r(u Cat//s/ Fd/err(
Aut Aay I/taaur» ~ Nt/I
Sett(IAJIIIJIT I/AY dat A/ Cadet(0 dr~~/S I~ Rref d ~ as/(

EIJrtTF Fudeuee/W Cud/est ~P rvudket Rt /7~e Hwtrdu(49IHMDQlpPC RAIN T~'u e
$%%1I Tt/enleeat Ctdt Area H SP Ilo

r 0 0 At IC I C r 6 0;At /C ~

RT
AvrlrrprvFur/A//o(rrItr/rf/d /5 sauter FIrrrt( as sdd//t pt rpdlt

9H H

6AONND TCANSFCR
tdutdtC

Wl 9/17CA ~l ICS5 ATCAAIDNlttllSDN lfdll'Illu TSOTC rd¹DN CrddI 5uul $~1
74 Spur @gAIS I

A/IIC SCIINS Atttettd /I 57477 CITlt/f
SCNF r P IISD IC IT 9477/A Hl 541NA wl rc rr/0 C4 74 DS ICrJt DT I 777 tttrudd Cuter ddfAlt/5

SI 5

OFT/Cd

ctLDC AvrRlrlr
Drrrcc Durrruu

IDC I Ne Osvta
duud Npdu/tAu/I NSNJ
Su/d FdtN/rNett lte JO

4 &47 d Hl d'I
pe/

rpr/F ANTD Trr/ISI(tAtartet FFI'ed tttp FITDJJJITFR Ttaetafud 57v 6(A Id td l(7tt TTANS Stvd(N leld llrllTttdd AIARv CIRCV/1

Je/OTOR ~ ~ ~ ~ 5"~ RFVT (CIA RFCAT CDC RFCAT CDC A(CAT /JIC 'CICTICI 577C CDNTICT t7(TCF CDC
CDC. Nt Nt STCI CJtt Nt TRIP Ju I IMIS rerp

UNlTS l AND 2
DIABLO CANYON SlTE,

FIGURE 7.3-17
SCHEMATIC DIAGRAM

AUXILIARYFEEDWATER PUMPS

Amendment 78 March 1979



Ql IH W W W W W 85



A
ASOV. CC US fcr IH

e
C

FG'VS7. d FCP.'.ag

c c 0 55, rtvo/CAr/PV
VOSG A SCI/adr

d/V OAOdr/ +iYblClt/Cuv
X X

Wl O X X

PCMACXS

frO Cuo

DCV/EE Ho

t a.to.a.
at/got

FVHCTIOH

V AC ACIIOP SIAtrct
RlvlP5ldcC. Sltc I

TINS SIFR TTPE TiOASSo

TABLE OF DEViCES
REMARNS

I'tcrl37v

xl

Cf

I
Etw
I

/OS/IS I

4

Td
Cscctoue

SCEAOTE55

QPPg
I/

4

G R

LI
4

ii
IXI

c ~
Ixl

Oii

lr
NP

o

POCIIIOH

ruo ouo
L X flIOOAO

47 47
IT
v5co AT,LocArlolv

~,~A'TRAvoSVfcau To IlturtAc
ofcoorot circ ro

COIIIACTS
PDSITXW

x rco cue
PA cc

COB'FACTS ~ iKNAttr

TRANSFER SS/STEH-43R.IGcdt

USCo lr locATlou ~/IS
PIO S PRIHG RCTVRN

Vtttlttt
a<At»tl

CSC'XCa.
t.ttotsd

Lcsrht
LCStdx
Osx lo 47

FCV

CIAXt 5

447/oc olrpcoAP ccAr

toc OVIPCOAO AVX. &441

coovxc An Cvtcvn dut
RCI OVS CICCIICX/OOO AIIC
III . Io'lo loci Avl. 4.
SG COCO CIC RCPIW/t

Avuc/ARr Rcchr
COurOOC Ttiu CCOr

Ptov/ Couroo VA v

CV/Itt
llIAOCP DIOAIPA/

IOOSr

PACT Of A/Orna
SIACttt
Pitr Or 4/orot
SIAPTCP

fo dchcoco Av/CVA
ROCAT /Xc,aa /O.

/IAvv Pcgf

44 TA I Iot It/w

cf4 C

M CSNP

TNR C'Nf l R

VACVC
AIO

DESCRIPTION vlr
R

SVS NOPMAC

CT POSIT
54/err
vlrAc

V CV POSIT(

CV 57 IWPS/fod Ctidl SVIII tl SO

4$ 6 /Wur/l PAW WA to

LXPOO IH O/CM
I Oftu

CIOICO l6 CCOS CO

4ts

437 to/too /F c o. ul

SPN

Vh OT CI

FCV 37-AU . FWP TUR il LEAD 2 TE'AM SUPPL
AUC F V/P M4 V s St/A/LAIC Exccpr As S/IowN lu TAeCc

ACAIIM C'I

VACVC XCCVE
C

CIOIOR
COC'. AS

.O. V. CKT. NO H3OPOO

TCSI

HP

O tS

VSCD AT COCA/Id V
OPC///O AIIVNNTO NIV/PCIC

IIIIVC POS/f/OH

ccotc IuruCcv//ACTS

Wl
Hl
Wl C
wl o

volrc clast
POS AOI

POSITION OIVIIC

uv vr /txvf/cvv
CONfKIS

Hl
lvtciu

d
wl C

D
vAlvt opru roti/low oulfcu
Pos AO6

Pf/MPIO

AIO Cfo
SPAPC
Cocrt.

APAPC
OPAOC

CCW/ÃCtc ftTITE4' ~

vsco Arcocdr/of/
AoSAC//ro OS/RIC/r

ov co/tuwo vAIrt
75 vt Jutttu

co/rracra
AC E r/Or/filv4 IJINA

courhcr5
vAcvc post rloA/

FVCC
OPCN

Full
CCOSC

FVACT/OA/
covrdcrrl toe
RIS IISitll44/

FccvoTRvv CoprACQ

SPAPC

ACAPN

orcx I«~'cr/cl
OASI X

spoof O+l 7 CASIWMOASC

X
X

Oretc u

tco Dour
acct Cour

TACT DEVE RME

C~l 7 CASA
Hl /I /AS/
Wl /S~/AS
WI—/FIATS
Hl NASA
Hl Pj/ASS

'/ASC

X
X
X

X
X
X

X X
X X

TTPICA VAC E PC)ifr /FIT

4~ ~
7

~TCl~LVl VE PTISITID IT H
/Ot /CISOC5 IPOIII55 5 AVOCV

IPJNC TIOIV

Oxo Scipw'Idct

~col

. floors.
CV/cocsvr
eor r/gt

Axvrc

porc
livre

,~/cr rr

5///ACLS

ceov. Mcc eus sEcT.

tgf't/6<7

4~4

Art I.SP

THREE CINE DIAGRAM

oL hvE. RELAv BVPAsS vhlvE MA/Acct oPEH

6~~~~. "
CA

AUTO. OPEP/
Auxlc/ARV /tcc/I TS

LSO lo lO SIC /RCP cot COCS
TRAN/ h~DIA e

MANUhL CLOGE
cou I'. Ittt 5uvr

M PAlc.

1
I
I

e '

I W4tII

QP
CCOSC

Acct

%iM
4

u
CV Not

DJ~ $ 14

C~
o

SCTI urPT

OPCN

uACC<OC

I

I I
~

~

~ I
C

@I'D"
CA

48k

/ItsOCI
fccc Norc 5/

I

fdtt/IOTCSJ

~rtMO-
OPCI/

~AII/
civet

l2O V AC COIITROL CH MAT IC
FCV 9 —AUX. F WP TURB. II STEAM SUPPLY HEADER kIQY CA'T h/0G49POO

A M I I

(ND/CA TION

C

IA
t

tt
41

J&l 3 t
~36aS Lk

xt

uf54 5

scsutT SEE
SR

IDS44/

CCWT. TACHSFER R

M~az
A C

d

Cih

~ ~ %88

h
447DCIC CIT//I

-O/t Hhcsl TIERS

CID/SCHCEC Dist/At g
C-JanerActeIGot

ASL /5 Ct
I I'
I

I /
I

3

I
I
I
I C

I It I FCIFISehUILFWP
34 I

/t//pre/TEA//rr/ccr'TASTE
I C/AIAI/~o. ZCTCST/CSCV

t
tv !

ILd co ot sl tt't

/ftttPC/fr/OO POSC/g

ONPCI N E h I N NUM
-CCI/anot451544 CAwrt eus Sccttou lll

gQQP MontR OPCRATCP VACvc FCV ST
Qf - Ccurtoc eotto. Ccwocushrc CPTEowhrce
H~ti -hbr suuroowu oourtoc. PANEL,(FccowATSR)~ -RAC/I hbocc/vt SAFEGVA/to Ourrur B.
(gag /Ntfovutt/1 Ao R'T/$2' IVAC Alolovfto

PL~TC
C-Swltcu OPCHS ON MCCNANICAC TOAOVC ~ //VRING CSCrulus CTCCC O54
E. sotpw ovpo ofsootvfuoc Evct/A Aew 445/vt Stere dp/viir4pfco FAcvc Efrj.
S,P/rcd Fp Afsrocc ho/Ad> /rrdcovc form /5 Arovftcr/.
5, Aofvfroocck /Ircoorc /SNcnrtlt /IrNA/rRfovrf/vrrud Ctpt/I/Afo ltooroc ~
fc Pnu/rdoccroctrocufv /Dorrc/rodrdA/yht/urdvofr/6 CAos/A/o /DAVE ~

UNITS I AND 2
DIABLO CANYON SITE

FIGURE 7.3-18
SCHEMATIC DIAGRAM

AUXILIARYFEEDWATER PUMP
TURBINE CONTROL

Amendment 78 March 1979



RI I% W W W W W QS IH W m



TABLE 8.3-2

TIMING SE UENCE AND INTERVALS — SAFETY INJECTION SIGNAL

Load

Starting Delay (Seconds)
After Power is Restored
to the Vital Buses (6)

Bus CBus F Bus H

Minimum
Number

Receuired

Small Loads (480 and 120 Volt)
on Vital 480 Volt Load Centers

Centrifugal Charging Pumps

Safety Injection Pumps 10

Containment Spray Pumps 10 10

Residual Heat Removal Pumps 15 15

Containment Fan Coolers 15, 20 20, 25 20

Component Cooling Water Pumps 25 30 25

Auxiliary Saltwater Pumps 30 35

Auxiliary Feedwater Pumps 35 30
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Section 2.1.7.b Auxilia Feedwater Flow Indication to Steam Generators for
PWR'

Task Force Position

Consistent with satisfying the requirements set forth in GDC 13 to provide the

capability in the control room to ascertain the actual performance of the AFWS

when it is called to perform its intended function, the following requirements

shall be implemented: (Category A: Implementation shall be completed prior to OL,

or January 1, 1980, whichever is later.}

Position 1.

Safety-grade indication of auxiliary feedwater flow to each steam generator

shall be provided in the control room.

PGGE Res onse

We have auxiliary feedwater flow indication for each of four auxiliary feedwater

lines, one indicator per line. These presently are not safety grade and are all
powered from the same nonvital bus. We will separate these so that each will be

powered from the same vital bus as its associated motor driven auxiliary feedwater

pump, and will upgrade the circuitry to safety grade requirements. This will be

completed prior to OL, or January 1, 1980, whichever is later.

Position 2.

The auxiliary feedwater flow instrument channels shall be powered from the emergency

buses consistent with satisfying the emergency power diversity requirements of the

auxiliary feedwater system set forth in Auxiliary Systems Branch Technical Position
10-1 of the Standard Review Plan, Section 10.4.9.

Auxiliary feedwater flow instrument channels will be powered from the same power

bus that provides motive power for the auxiliary feedwater pumps. The instrument
power is derived from separate inverters each of which is provided with 480 volts
a-c from the on-site emergency power system and 125 volts d-c from the station
emergency batteries (See Figure 2.1.1-4).
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Section 2.1.8.a — Im roved Post-Accident Sam lin Ca abilit

Task Force Position

A design and operational review of the reactor coolant containment atmosphere

sampling systems shall be performed to determine the capability of personnel
to promptly obtain (less than 1 hour) a sample under accident conditions
without incurring a radiation exposure to any individual in excess of 3 and

18 3/4 Rems to the whole body or extremities, respectively. Accident conditions
should assume a Regulatory Guide 1.3 or 1.4 release of fission products. If
the review indicates that personnel could not promptly and safely obtain the
samples, additional design features or shielding should be provided to meet

the criteria.

A design and operational review of the radiological spectrum analysis facilities
shall be performed to determine the capability to promptly quantify (less than
2 hours) certain radioisotopes that are indicators of the degree of core damage.

Such radionuclides are noble gases (which indicate cladding failure), iodines
and cesiums (which indicate high fuel temperatures), and non-volatile isotopes
(which indicate fuel melting) . The initial reactor coolant-spectrum should
correspond to a Regulatory Guide 1.3 or 1.4 release. The review should"also
consider the effects of direct radiation from piping and components in the
auxiliary building and possible contamination and direct radiation from airborne
effluents. If the review indicates that the analyses required cannot be performed
in a prompt m'armer with existing equipment, then design modifications or equipment

procurement shall be undertaken to meet the criteria.

In addition to the radiological analyses, certain chemical analyses are necessary
for monitoring reactor conditions. Procedures shall be provided to perform
boron and chloride chemical analyses assuming a highly radioactive initial sample

(Regulatory Guide 1.3 or 1.4 source term). Both analyses shall be capable of
being completed promptly; i.e., the boron sample analysis within an hour and the
chloride sample analysis within a shift.

(Category A — Implementation of design reviews, description of proposed modifi-
cations, and preparation of revised procedures will be completed prior to OL g

or January 1, 1980, whichever is later.)
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Section 2.1.8.a (Cont'd)

Task Force Position (Cont'd)

(Category B: Implementation of plant modifications will be completed by

January 1, 1981.)

PGSE Res onse

Review of Reactor Coolant and Containment Atmosphere Sampling Systems—

A design review of post-accident sampling capability (obtaining and preparing

samples in a form for transportation to the laboratory facilities) will be

conducted. The review will assess the adequacy of the existing sampling

capabilities for obtaining reactor coolant and containment atmospheric samples

under post-accident conditions for the postulated accident involving signifi-
cant coze damage. The sampling system presently installed at Diablo Canyon

~ was designed for a capability of obtaining samples during normal operating

conditions based on one percent fuel defects. During postulated post-accident

conditions, radiation levels will be significantly increased. Thus, the

capability of obtaining and preparing the samples will be dependent on radiation
doses to personnel. The review of sampling capabilities, shielding, and the

potential for airborne contamination of the radiochemical laboratory and

counting room will be conducted in parallel with the review of plant shielding

(see Section 2.1.6.b).

As outlined in the Task Force Position, the review will consider the capability
to:

1. Promptly obtain and prepare samples of reactor coolant and containment

atmosphere for laboratory analysis (in less than one hour).

2. Maintain personnel exposures during the sampling collection and preparation

to within the dose limits specified in 10 CFR 20 (see Section 2.1.6.b).

The following sequence will be followed in performing the design review:
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Section 2.1.8.a (Cont'd)

1. An appropriate source term will be defined, as outlined in the shielding
review section of this report.

2. Exposure to personnel obtaining and preparing samples will be determined

based on the findings of the shielding review.

3. Sampling capabilities and techniques will be reviewed and dose rates

estimated.

4. Using the estimated doses, any necessary modifications to the existing
sampling systems will be developed and implemented.

The initial design review specified for improved post-accident sampling

capability will be completed prior to power operation.

In addition, any changes in procedures for access control or systems operation

determined to be required for obtaining and preparing reactor coolant and

containment atmospheric samples will also be implemented prior to power opera-

tion.

All plant modifications to the containment atmosphere and reactor coolant

sampling system shall be completed, tested, and accepted prior to January 1, 1981.

Review of Radiological Spectrum Analysis Capabilities-
Exisiting procedures provide for prompt (less than two hours) radiological
spectrum 'analyses of noble gases, radioiodines, radiocesiums, and other non-

volatile radionuclides. No difficulties are„ expected in performing these

analyses provided samples are promptly prepared in the sampling area so as to

avoid high background radiation or contamination levels in the counting room.

Review of Chemical Analysis Capabilities-
A review of existing boron and chloride analysis procedures indicates that
they are adequate in their present form for highly radioactive samples"and
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Section 2.1.8.a (Cont'd)

PGGE Position (Cont'd)

are capable of being completed promptly (boron analysis within an hour and
chloride analysis within eight hours). However, the dose received by a

technician performing these analyses could approach the 3 Rem and 18 3/4 Rem

values to the whole body and extremities, respectively. To improve this
situation, an automatic burette system will be obtained for boron analysis,
and a selective electrode will be obtained to allow chloride to be rapidly
determined on a pH meter. Use of these techniques should significantly reduce
the exposure received in these analyses. This equipment will be in place
prior to power operation, which is the first time this capability will be
needed.
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Section 2.1.8.b Increased Ran e of Radiation Monitors

Task Force Position

The requirements associated with this recommendation should be considered as

advanced implementation of "certain requirements to be included in a revision

to Regulatory Guide 1.97, "Instrumentation to Follow the Course of an Accident,"

which has already been initiated, and in other Regulatory Guides, which will
be promulgated in the near-term.

Position 1.

Noble gas effluent monitors shall be installed with an extended range designed

to function during accident conditions as well as during normal operating

conditions; multiple monitors are considered to be necessary to cover the

ranges of interest.

a. Noble gas effluent monitors with'n upper range capacity of 105 pCi/cc

(Xe-133) are considered to be practical and should be installed in
all operating plants.

b. Noble gas effluent monitoring shall be provided for the total range

of concentration extending from a minimum of 10 7 pCi/cc (Xe-133)

to a maximum of 105 WCi/cc (Xe-133). Multiple monitors are considered

to be necessary to cover the ranges of interest. The range capacity

of individual monitors shall overlap by a factor of ten.

(Category B: Implementation shall be completed by January 1, 1981.)

PGQE Res onse

We will add plant vent monitors with ranges of 10 ~ pCi/cc to 105 pCi/cc

to complement our existing monitors with ranges of 5 X 10 7 pCi/cc to 1 X 10

pCi/cc. This will provide a one-decade overlap. Multiple monitors will be

required to cover the 10 to 10 pCi/cc range and will overlap each other by

one decade. These will be installed prior to January 1981
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Section 2.1.8.b (Cont'd)

Position 2.

Since iodine gaseous effluent monitors for the accident conditions are not

considered to be practical at this time, capability for effluent monitoring

of radioiodines for the accident condition shall be provided with sampling

conducted by absorption on charcoal or other media, followed by on-site
laboratory analysis. (Category B: Implementation shall be completed by

January '1, 1981.)

The monitors described in our response to Position 1 will have removable

charcoal filters which can be analyzed in the counting room.

Position 3.

In containment radiation level monitors with a maximum range of 108 rad/hr
shall be installed. A minimum of two such monitors that are physically separated

shall be provided. Monitors shall be designed and qualified to function in an

accident environment. (Category B: Implementation shall be completed by

January 1; 1981.)

Mutually redundant, separated monitors will be provided to monitor to 107 R/hr.

This value is equivalent to a factor of 8 over the maximum dose rate for a 100%

core release to the containment environment. A 108 R/hr level would be two

orders of magnitude above that dose rate. The ACRS has taken this into
consideration. This matter was discussed with ACRS at its 220th general

meeting on August 3, 1978.

These monitors will be mounted on steel hatches outside of the containment

because of the great. difficulties in qualifying them for a post-accident
environment that might accompany such extreme levels of radioactivity. This

equipment will be installed prior to January 1, 1981.
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Section 2.1.8.c — Im roved In-Plant Iodine Instrumentation

Task Force Position

Each licensee shall provide ec[uipment and associated training and procedures

for accurately determining the airborne iodine concentration throughout the
plant under accident conditions.

(Category A: Implementation shall be completed prior to OL, or January 1, 1980,

whichever is later.)

Existing plant procedures provide for determination of airborne iodine
conceritration by counting the charcoal cartridges on the plant's multichannel
analyzer, which employs a Ge(Li) detector. Chemistry and radiation protection
technicians are trained in the use of this instrument and use it in their
routine work.
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Section 2.1.9 — Analysis of Design and Off-Normal Transients and Accidents

Task Force Position

Analyses, procedures, and training addressing the following are required:

1. Small break loss-of-coolant accidents;

2. Inadequate core cooling; and

3. Transients and accidents.

Some analysis requirements for small breaks have already been specified by the

Bulletins and Orders Task Force. These should be completed. In addition,
pretest calculations of some of the Loss of Fluid Test (LOFT) small break tests
(scheduled to start in September 1979) shall be performed as means to verify
the analyses peiformed in support of the small break emergency procedures and

in support of an eventual long-term verification of compliance with Appendix K

of 10 CFR Part 50.

In the analysis of inadequate core cooling, the following conditions shall be

analyzed using realistic (best-estimate) methods:

1. Low reactor coolant system inventory (two examples will be required—
LOCA with forced flow, LOCA without forced flow).

2. Loss of natural circulation (due to loss of heat sink) .
1

These calculations shall include the period of time during which inadequate

core cooling is approached as well as the period of time during which inadequate

core cooling exists. The calculations shall be carried out in real time far
enough that all important phenomena and instrument indications are included.
Each case should then be repeated taking credit for correct operator action.
These additional cases will provide the basis for developing appropriate emergency

procedures. These calculations should also provide the analytical basis for
the design of any additional instrumentation needed to provide operators with an

unambiguous indication of vessel water level and core cooling adequacy (see

Section 2.1.3.b in this appendix).
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Section 2.1.9 (Cont'd)

Task Force Position (Cont'd)

The analyses of transients and accidents shall include the design basis events

specified in Section 15 of each FSAR. The analyses shall include a single
active failure for each system called upon to function for a particular event.

Consequential failures shall also be considered. Failures of the operators to
perform required control manipulations shall be given consideration for permuta-

tions of the analyses. Operator actions that could cause the complete loss of
function of a safety system shall also be considered. At present, these analyses

need not address passive failures or multiple system failures in the short term.
In the recent analysis of small break LOCAs, complete loss of auxiliary feedwater

was considered. The complete loss of auxiliary feedwater may be added to the
failures being considered i;n the analysis of transients and accidents if it is
concluded that more is needed in operator training beyond the short-term actions
to upgrade auxiliary feedwater system reliability. Similarly, the long-term,
multiple failures and passive failures may be considered depending in part on

staff review of the results of the short-term analyses.

The transient and accident analyses'shall include event. tree analyses, which are
supplemented by computer calculations for those cases in which the system

response to operator actions is unclear or these calculations could be used to
provide important quantitative information not available from an event tree.
For example, failure to initiate high-pressure injection could lead to core
uncovery for some transients, and a computer calculation could provide informa-
tion on the amount of time available for corrective action. Reactor simulators
may provide some information in defining the event trees and would be useful in
studying the information available to the operators. The transient and accident
analyses are to be performed for the purpose of identifying appropriate and

inappropriate operator'ctions relating to important safety considerations such

as natural circulation, prevention of core uncovezy, and prevention of more

serious accidents.

The information derived from the preceding analyses shall be included in the
plant emergency procedures and operator training. It is expected that analyses
performed by the NSSS vendors will be put in the form of emergency procedure
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Section 2.1.9 (Cont'd)

Task Force Position (Cont'd)

guidelines and that the changes in the procedures will be implemented by each

licensee or applicant.

Zn addition to the analyses performed by the reactor vendors, analyses of
selected transients should be performed by the NRC Office of Research, using

the best available computer codes, to provide the basis for comparisons with
the analytical methods being used by the reactor vendors. These comparisons

together with comparisons to data, including LOFT small break test data, will
constitute the short-term verification effort to assure the adequacy -of the

analytical methods being used to generate emergency procedures.

(Analyses, procedural changes, and operating training shall be provided by all
operating plant licensees and applicants for operating licenses following the

schedule in Table B-2 of NUREG-0578.)

PGGE Res nse

PGGE is participating as a member of the Westinghouse Owners Group in the review

of the areas described in this Task Force Position. This review, coupled with
further discussions with the NRC, will culminate in a plan and schedule to
provide those additional actions relative to analyses, plant emergency operating

procedures and operator training required by this position.
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Section 2.2.1.a — Shift Supervisor's Res onsibilities

Task Force
Position'.

The highest level of corporate management of each licensee shall issue

and periodically reissue a management directive that emphasizes the

primary management responsibility of the Shift Supervisor for safe

operation of the plant under all conditions'on his shift and that

clearly establishes his command duties.

2. Plant procedures shall be reviewed to assure that the duties, responsi-

bilities, and authority of the Shift Supervisor and control room operators

are properly defined to effect the establishment of a definite line of
command and clear delineation of the command decision authority of the

shift supervisor in the control room relative to other plant management

personnel. Particular emphasis shall be placed on the following:

a. The responsibility and authority of the Shift Supervisor shall
be to maintain the broadest perspective of operational conditions

affecting the safety of the plant as a matter of highest priority
at all times when on duty in the control room. The idea shall be

reinforced that the Shift Supervisor 'should not become totally
involved in any single operation in times of emergency when multiple
operations are required in the control room.

b. The Shift Supervisor, until properly relieved, shall remain in the

control room at all times during accident situations to direct the
'ctivitiesof control room operators. Persons authorized to relieve

the Shift Supervisor shall be specified.

c. lf the Shift Supervisor is temporarily absent from the control

room during routine operations, a lead control room operator shall
be designated to assume the control room command function. These

temporary duties, responsibilities, and authority shall be clearly
specified.
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Section 2.2.l.a (Cont'd)

Task Force Position (Cont'd)

3. Training programs for Shift Supervisors shall emphasize and reinforce

the responsibility for safe operation and the management function the

shift supervisor is to provide for assuring safety.

4. The administrative duties of the Shift Supervisor shall be reviewed

by the senior officer of each utility responsible for plant operations.

Administrative functions that detract from or are subordinate to the

management responsibility for assuring the safe operation of the plant
shall be delegated to other operations personnel not on duty in the

control room.

(Category. A: Implementation complete prior to OL or January 1, 1980,

whichever is later).

PGGE Res onse

l. Pxior to OL and at. annual intervals thereafter, the Vice President—
Electric Operations will issue a management directive that emphasizes

the primary management responsibility of the Shift Foreman for safe

operation of the plant under all conditions on his shift and that clearly
establishes his command duties as defined by the Administrative Pro-

cedures described below.

2, Administrative Procedures are established which define the responsibilities
3@4.

and authorities of the Shift Foreman, and establish lines of succession.

However, these procedures will be revised to more explicitly address the

Task Force concerns, particularly those dealing with retaining breadth of
perspective of operational conditions affecting safety and remaining in the

control room under accident conditions to direct control room operational

activities. These new provisions, as are all applicable administrative

requirements, will be incorporated into the training program for the Shift
Foreman.
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Section 2.2.l.a (Cont'd)

PGGE Response (Cont'd)

A list of administrative duties of the Shift Foreman has been provided
to the Vice President — Electric Operations, for his review and action.
These activities will be completed prior to initial fuel loading which

is the earliest time these provisions are needed.
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Section 2.2.1.b - Shift Technical Advisor

Task Force Position

Each licensee shall provide an on-Shift Technical Advisor to the Shift Super-

visor. The Shift Technical Advisor may serve more than one unit at a multi-unit
site if qualified to perform the advisor function for the various units.

The Shift Technical Advisor. shall have a bachelor's degree or equivalent in a

scientific or engineering discipline and have received specific training in
the response and analysis of the plant for transients and accidents. The

Shift Technical Advisor shall also receive training in plant design and layout,
including the capabilities of instrumentation and controls in the control room.

The licensee shall assign normal duties to the Shift Technical Advisors that
pertain to the engineering aspects of assuring safe operations of the plant
including the review and evaluation of operating experience. (Shift Technical

Advisor on duty — Category A: Implementation shall be completed prior to OL, or

January 1, 1980, whichever is later. Complete training for Shift Technical

Advisor — Category B: Implementation shall be completed by January 1, 1981.)

PGGE believes that its present shift operating organization, augmented by on-call
nuclear engineers, represents a suitable alternative for accomplishing the
objectives of the Task Force position with respect to the control room accident
assessment function.

PGGE's Senior Reactor Operator .Licensing Training Program provides the Shift Fore-

men with the same training as is received by our nuclear engineers. This training
provides them with a broader knowledge of plant design, reactor core cooling
and transient and accident analysis than is currently required by NRC operator
licensing requirements. Continuing, additional training is being provided to
our Shift Foremen and nuclear engineers based on evaluations of the lessons

learned from the THI accident being performed by the Company, industry and

governmental groups. PGsE is actively supporting the development of the
Institute of Nuclear Power Operation. We expect that the Institute will
provide programs for enhanced technical training for on-shift supervisory
personnel.
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Section 2.2.l.b (Cont'd)

The formal on-call system for the Diablo Canyon Power Plant is used on weekends,

holidays, or in any abnormal situation where the Plant Superintendent considers

it necessary. In addition, trips away from the plant and vacations by key

supervisory personnel are scheduled so that the necessary number of supervisory

and technical personnel are available to respond to an emergency.

The individuals on call include a nuclear engineer on the plant staff or
higher level plant staff person with a nuclear engineering background. There

are ten positions on the plant staff normally filled by personnel who possess

both a broad technical knowledge of the plant design and operation and

possess a background in nuclear engineering. All of these individuals either
possess or will obtain a NRC Senior Operator's License.

The on-call nuclear engineer is available to assist the Shift Foreman as

requested. In addition, a nuclear engineer is in the control room for all
approaches to critical and at all times during physics testing and refueling
operations. It has been PGGE's policy to deploy nuclear engineers in this
manner ever since initial startup of Humboldt Bay Unit No. 3 in the early
l960s. Recall of on-call personnel is effected through commercial telephone

or through PGaE's private radio system using paging devices. The paging

devices are actuated and are capable of receiving a voice message from the

plant control room.

With respect to the Task Force position concerning the operating experience

assessment function, PG&E has always considered this to be an extremely

important function. Prior to the TMI accident, we have believed that our

organization and procedures for accomplishing this function were adequate'.

As a result of our reassessment of requirements of this function, we are

adding additional personnel to the staff of the Supervisor of Operations in
the plant organization including a Senior Nuclear Engineer and an additional
member for the training staff. In addition, a fifth shift of operators will
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Section 2.2.l.b (Cont'd)

PGGE Response (Cont'd)

be added to provide required shift coverage for our expanded training program.

One of the principal functions of the senior nuclear engineer will be that of
assuring that plant and industry operating experience is imparted to shift
operations supervision in a timely manner.
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Section 2.2.l.c — Shift and Relief Turnover Procedures

Task Force Position

The licensees shall review and revise as necessary the plant procedure for
shift and relief turnover to assure the following:

l. A checklist shall be provided for the oncoming and offgoing control room

operators and the oncoming shift supervisor to complete and sign. The

following items, as a minimum, shall be included in the checklist:

a. Assurance that critical plant parameters are within allowable
limits (parameters and allowable limits shall be listed on the
checklist) .

b. Assurance of the availability and proper alignment of all systems

essential to the prevention and mitigation of operational transients
and accidents by a check of the control console (what to check and

criteria for acceptance status shall be included on the checklist).

c. Identification of systems and components that are in a degraded mode

of operation permitted by the Technical Specifications. For such

systems and components, the length of time in the degraded mode shall
be compared with the Technical Specifications action statement (this
shall be recorded as a separate entry on the checklist).

2. Checklists or logs shall be provided for completion by the offgoing and

oncoming auxiliary operators and technicians. Such checklists or logs
shall include any equipment under maintenance of test that by themselves

,could degrade a system critical to the prevention and mitigation of
operational transients (what to check and criteria for acceptable status,
shall be included on the checklist) .

3. A system shall be established to evaluate the effectiveness of the shift
and relief turnover procedure (for example, periodic independent verifi-
cation of system alignments).
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Section 2.2.1.c (Cont'd)

Task Force Position (Cont'd)

(Category A: Implementation shall be completed prior to OL, or January 1,

1980, whichever is later.)

Existing shift and relief turnover procedures will be revised to incorporate
'the recommendations of the Task Force.

In addition, a system will be established to evaluate the effectiveness of
the procedures which involves periodic independent verification of system

alignments by the senior members of the Supervisor of Operation's staff
(Relief Shift Supervisor, Senior Power Production Engineer (Operations)).

k

This will be accomplished prior to initial fuel loading which is the earliest
time these procedures are needed.

-47-



I

I



Section 2.2.2.a — Control Room Access

Task Force Position

The licensee shall make provisions for limiting access to the control room

to those individuals responsible for the direct operation of the nuclear power

plant (e.g., operations supervisor, shift supervisor, and control room

operators), to technical advisors who may be requested or required to support

the operation, and to predesignated,NRC personnel. Provisions shall include

the following:

1. Develop and implement an administrative procedure that establishes the

authority and responsibility of the person in charge of the control room

to limit access.

2. Develop and implement procedures that establish a clear line of authority
and responsibility in the control room in the event of an emergency. The

line of succession for the person in charge of the control room shall be

established and limited to persons possessing a current senior reactor
operator's license. The plan shall clearly define the lines of communica-

tion and authority for plant management personnel not in direct command

of operations, including those who report to stations outside of the

control room.

(Category A: Implementation shall be completed prior to OL, or January 1,

1980, whichever is later. }

PGsE Res onse

An Administrative Procedure will be written to formalize existing policies
which allow the Shift Foreman to restrict access to the control room during

both normal operations and emergencies.

Existing Emergency Procedures establish authority and responsibilities in the

control room in the event of an emergency, and provide for succession for the

person in charge of the plant operations to possess a current NRC Senior

Operator's License. Existing procedures also specify the locations to which

all on-site personnel are to report in the event of an emergency. However,
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Section 2.2.2.a (Cont'd)

these procedures will be revised to more explicitly address the Task Force

recommendations, and to incorporate the changes necessitated by the

establishment of the On-Site Technical and Operational Support Centers. These

procedures will be developed and implemented prior to fuel loading which is
the earliest time such procedures are needed.
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Section 2.2.2.b — On-Site Technical Su ort Center

Task Force Position

Each operating nuclear power plant shall maintain an On-Site Technical

Support Center separate from and in close proximity to the control room

that has the capability to display and transmit plant status to those

individuals who are knowledgeable 'of and responsible for engineering and

management support of reactor operations in the event of an accident. The

center shall be habitable to the same degree as the control room for postu-

lated accident conditions. The licensee shall revise his emergency plans

as necessary to incorporate the role and location of the Technical Support

.Center. (Category A: Establish center prior to OL, or January 1, 1980,

whichever is later.)

PGGE Res onse

PG&E will establish an On-Site Technical Support Center prior to initial
power operation. The center will not be needed prior to that time. This

center will be an area where Company and NRC supervisory and technical

personnel not directly involved in the actions of the Emergency Control

Center will work and will initially be located in the conference room of

the Temporary Administration Building. It will have communication links
with the control room and other response centers.

A permanent location for the On-Site Technical Support Center is now being

evaluated. The permanent center will be habitable to the same degree as

the control room for postulated accident conditions. In addition to the

communication equipment that will be installed, monitoring equipment such

as the process computer alarm typewriter, closed circuit television, and

selected instrument. repeaters will be incorporated in the design of the On-

Site Technical Support Center. The status of the design of the'ermanent

center will be provided to the NRC as part of the Diablo Canyon TMI Long-

Term Studies Status Report. The first status report is scheduled for
submittal on December 31, 1979.

-50-



I

I
I

I
I
I

I

I
I
I



Section 2.2.2.b (Cont'd)

The Diablo Canyon Emergency Plan will be revised prior to issuance of the
OL to describe the existence and functioning of the On-Site Technical
Support Center.

Task Force Position (Errata No. 9)

Records that pertain to the as-built conditions and layout of structures,
systems'nd components shall be stored and filed at the site and accessible
to the Technical Support Center under emergency conditions. Examples of such

records include system descriptions, general arrangement drawings, piping
and instrument diagrams, piping system isometrics, electrical schematics,
wire and cable lists, and single line electrical diagrams. It is not the
intent that all records described in ANSI N45.2.9-1974 be stored and filed
at, the site and accessible to the Technical Support Center under emergency

conditions; however, as stated in that standard, storage systems shall provide
for accurate retrieval of all pertinent information without undue delay.
(Category A: Implementation shall be completed prior to OL, or January 1, 1980,

whichever is later.)

PGGE Res onse

PGGE will have available as-built drawings and other appropriate records at
the site which will be accessible to the On-Site Technical Support Center.
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Section 2.2.2.c — On-Site 0 erational Su rt Center

Task Force Position

An area to be designated as the On-Site Operational Support Center shall
be established. It shall be separate from the control room and shall be

the place to which the operations support personnel will report in an

emergency situation. Communications with the control room shall be provided.

(Category A: Implementation shall be completed prior to OL, or January 1,

1980, whichever is later.)

PGGE will establish an On-Site Operational Support Center prior to initial
power operation. The center will not be needed prior to that time. This

I

will be an assembly area where plant operating and maintenance personnel will
be gathered to be utilized as directed by the Emergency Control Center and

will initially be located in the assembly room of the Temporary Administration

Building. This center will have direct communication with the control room

and the Emergency Control Center by intercom and phone. A permanent location

for the On-Site Operational Support Center is now being evaluated and the status

of the design of the permanent center'will be provided to the NRC as part of
the Diablo Canyon TMI Long-Term Studies'tatus Report. The first status

report is scheduled for submittal on December 31, 1979.

Task Force Position

The emergency plan shall be revised to reflect the existence of the center

and to establish the methods and lines of communication and management.

(Category A: Implementation shall be completed prior to OL, or January 1,

1980, whichever is later.)

PGGE Res nse

The Diablo Canyon Emergency Plan will be revised prior to issuance of the OL

to describe the existence and functioning of the On-Site Operational Support

Center.
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Section 2.2.3 — Revised Limitincr Conditions for OPeration of Nuclear Power
Plants Based U on Safety System Availability

Task Force Position

All NRC nuclear power plant licensees shall provide information to define a

limiting operational condition based on a threshold of complete loss of
safety function. Identification of a human or operational error that prevents

or could prevent the accomplishment of a safety'unction required by NRC

regulations and analyzed in the license application shall require placement

of the plant in a hot shutdown condition within 8 hours and in a cold shutdown

condition within 24 hours.

The loss of operability of a safety function shall include consideration of
the necessary instrumentation, controls, emergency electrical power sources,

cooling or seal water, lubrication, operating procedures, maintenance

procedures, test procedures and operator interface with the system, which must

also be capable of performing their auxiliary or supporting functions. The

limiting conditions for operation 'shall define the minimum safety functions

for modes 1, 2, 3, 4, and 5 of operation.

The limiting conditions of operation shall require the following:

l. If the plant is critical, restore the safety function (if possible)

and place the plant in a hot shutdown condition within 8 hours.

2. Within 24 hours, bring the plant to cold shutdown.

3. Determine the cause of the loss of operability of the safety function.
Organizational accountability for the loss of operability of the safety

system shall be established.

4. Determine corrective actions and measures to prevent recurrence of the

specific loss of operability for the particular safety function and

generally for any safety function.

5. Report the event within 24 hours by telephone and confirm by telegraph,

mailgram or facsimile transmission to the Director of the Regional Office,
or his designee.

-53-



I

l

I

I



Section 2.2.3 (Cont'd)

6. Prepare and deliver a Special Report to the NRC's Director of Nuclear

Reactor Regulation and to the Director of the appropriate regional office
of the Office of Inspection and Enforcement. The report shall contain

the results of Steps 3 and 4, above, along with a basis for allowing the

plant to return to power operation. The Senior Corporate Executive of the

licensee responsible and accountable for safe plant operation shall deliver

and discuss the contents of the report in a public meeting with the Office

of Nuclear Reactor Regulation and the Office of Inspection and Enforcement

at a location to be chosen by the Director of Nuclear Reactor Regulation.

7. A finding of adequacy of the licensee's Special Report by the Director of

Nuclear Reactor Regulation will be required before the licensee returns

the plant to power. (Implementation schedules will be established by the

Commission in the course of the immediately effective rulemaking.) The

Task Force recommends that the rulemaking process be initiated promptly.

PGGE Res nse

When this Task Force position or some alternate becomes a regulation, PGGE

will comply.
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SEISMIC DESIGN IMPLICATIONS OF THE TMI ACCIDENT TO DIABLO CANYON

In its report "TMI-2 Lessons Learned Task Force Status Report and Short-Term

Recommendations" (NUREG-0578), the NRC Regulatory staff does not explicitly
address any implications of the TMI-2 accident with respect to Seismic design.

However, during its 232nd general meeting, the Advisory Committee on Reactor

Safeguards (ACRS) indicated its interest in this subject in relation to the

licensing of Diablo Canyon. Specific ACRS concerns have not yet been expressed

and it is PGGE's understanding that the ACRS intends to examine this issue in
future meetings. In this report, PGGE has attempted to anticipate some of the

ACRS concerns and to address seismic design implications of the TMI-2 accident.

Individual sections of this report responding to the recommendations contained

in NUREG-0578 also address seismic design considerations relating to those

recommendations.'n many cases, the Regulatory Staff has implicitly addressed

seismic design considerations in the NUREG-0578 recommendations by including

requirements for equipment and systems qualified in accordance with safety grade

requirements.

This section of PGGE's report discusses the seismic design implications of the

TMI-2 accident in a broader context, not limited to the recommendations of
NUREG-0578. Those aspects of Diablo Canyon seismic design are summarized

which are unique to Diablo Canyon or which differ significantly from operating

plants,and other nearWerm OL plants. The TMI-2 accident sequence, as given
'n

"Investigation into the March 28, 1979 Three Mile Island Accident by Office

of Inspection and Enforcement" (NUREG-0600) is examined to identify equipment

and systems whose failure or malfunction contributed to the accident or which

were required to limit the accidents severity or mitigate its consequences.

Finally, some conclusions are drawn concerning the Seismic design implications
'I

of the TMI-2 accident in relation to Diablo Canyon.

The general conclusion of this section is that seismic considerations at Diablo

Canyon do not result in any significant increase in risk when compared to other:

plants. Satisfaction of the short-term recommendations contained in NUREG-0578

should be a sufficient condition for licensing of Diablo Canyon as well as for
other near-term OL plants.
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The accident at TMZ-2 was in no way related to any seismic event. Historically,
to the best of our knowledge, no commercial power reactor in the United States

has ever experienced an accident, incident, or even a transient which was caused

or affected by a seismic event. This historical experience would certainly
suggest that, for nuclear power plants in general, seismic risk is not a signi-
ficant contributor to overall risk to public health and safety. Certainly, the

probability of an accident such as that at TMI-2 being caused or affected by a

seismic event is extremely low when compared to the probability of such an

accident occurring from non-seismic causes.

The seismic design of the Diablo Canyon units is, indeed, significantly different
from the seismic design for other operating and near-term OL plants. Diablo Canyon

is located on the central California coastline, a region which has a history of
seismic activity. As a consequence, a very large portion of the licensing process

for Diablo Canyon has been concerned with the subjects of geology, seismology, and

seismic design. The original seismic design basis for the plant, approved in
connection with licensing proceedings leading to a construction permit required

that structures, systems, and components important to safety accommodate high

seismic inputs.

As a result of the identification of a geologic fault offshore from the plant site
(the Hosgri fault), the operating licensing process for the plant was greatly ex-

panded and extended. As a result 'of this process, the plant has been extensively

modified to accommodate seismic inputs associated with a severe seismic event as-

sum« to occur on the Hosgri fault. This effort was supported by a program of

analysis, testing, and regulatory review unprecedented in the nuclear industry.

The result of this program is a plant with a seismic design .basis more severe

than other operating and near-term OL plants but with greatly increased assurance

of adequate capability to accommodate the seismic design basis. With respect to

overall plant safety, the higher seismic risk at Diablo Canyon due to the seismic

environment has been balanced by increased seismic capability and increased as'-

surance that this seismic capability really exists. Consequently, the risk to the

public health and safety at Diablo Canyon due to seismic considerations is comparable
/

to the risk associated with other operating and near-term OL plants located in less

se'ismically active areas of the United States.
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The review of Diablo Canyon seismic design by the NRC Regulatory staff has

been extremely thorough. In the process of its review, the Regulatory staff
set forth a number of extraordinary requirements which have not been applied

to other operating and near-term OL plants. One example of this is the staff's
requirement that the Diablo Canyon units be capable of achieving cold shutdown,

using only seismically qualified systems and components and assuming any single

failure. This requirement has been met. These staff requirements, unique to

Diablo Canyon, further reduce risk to public health and safety associated with

the seismic environment of the plant.

PGaE has reviewed various descriptions of the TMI-2 accident, including the

information contained in NUREG-0600, in an attempt to identify seismic design

implications for Diablo Canyon.

The issue of primary concern in this respect is whether equipment and systems

whose failure caused or contributed to the TMI-2 accident might also be subject

to similar failures due to a seismic event. Of secondary concern is the

question of whether equipment and systems required at TMI-'2 for accident recovery

or mitigation would be required for a similar accident at Diablo Canyon and,'f required, whether they would be available following a seismic event.

Based on this review, it is pGsE's conclusion that the seismic design of Diablo

Canyon, in combination with the recommendations contained in NUREG-0578,

provides adequate assurance that a seismic event at Diablo Canyon would not

cause an accident such as that at TMI-2. Additionally, if such an accident

is presumed to occur at Diablo Canyon, equipment and systems necessary for
accident recovery and mitigation would be available and functional following

a,seismic event.

PGGE is awaiting the ACRS expression of its concerns on this subject and stands

ready to furnish any information needed by the Committee. We believe that,

after consideration of the seismic design implications of the TMI-2 accident

in relation to Diablo Canyon, the ACRS will conclude that licensing of Diablo

Canyon can proceed, along with licensing of other near-term OL plants.
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