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In order that we may continue our review of your application for licenses
to operate the Diablo Canyon Units .1 and 2, additional information is
required. The, specific infoxtIIation required is described in the enclosure.
Additional information require'd relative to othex technical areas of
our ongoing review not addressed in this letter will be identified in
the near future.

%e items in the enclosure are organized into groups phich correspond
to your Final Safety Analysis Report (FSAR) chapter headings. These
items are sequentially numbered 'within each chapter; this numbering
system pill be continued in future requests for information to maintain
continuity. The requests in this letter axe based on our reView of
the CESAR through Amendment No. 1.

In order to maintain the licensing review schedule set forth in oux
letter to you dated Decembex'1, 1973, we will need a completely adequate
response to the, enclosed questions by February 15, 1974. If you cannot
meet this date or if your reply is not fully responsive to our request,it is highly probable that the overall schedule for completing the
licensing xeview of your application villhave to be extended.

P1ease contact us if you have any questions regarding the information
that has been .requested.

,rt

Sincerely,

Original Signed BV

g. R. Goller
Karl R. Goller, Chief
Light Water Reactors Group 1-3
Directorate of Licensing
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RE VEST FOR ADDITIONAL INFORMATION

PACIFIC GAS AND ELECTRIC COMPANY

DIABLO CANYON UNITS 1 AND 2

DOCKET NOS. 50-275 AND 50-323

2.0

2.1

SITE CHARACTERISTICS

In Figure 2.1-2, the distances from each effluent release point to
the nearest boundary should be indicated.

2.2 Discuss in Section 2.1.2 the ownership of mineral rights within
the exclusion area, both for the 165 -acre portion owned by Pacific
Gas and Electric and the 585 acre portion leased to the Company.

2.3 Discuss in Section 2.1.3 any planned or contemplated residential
developments to be located within the low population zone and any
outside of this zone, but within 10 miles of the plant. Provide
data on the location and maximum number of units for such developments.
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6.0 ENGINEERED SAFETY FEATURES

Questions 6.1'hrough 6.1S refer to Sections 6.2.1 (Containment
Functional Design) and 6.2.2 (Containment Heat Removal Systems)
of the FSAR.

6.1 „ State the minimum containment backpressure that has been used in
the analysis of the emergency core cooling systems. Justify this
value to be conservatively low by describing the conservatism used
in the assumptions of operating containment conditions, modeling
of the heat sinks, heat transfer coefficients to the heat sinks,
heat sink surface area, and any other parameters assumed in the
analysis'rovide the containment pressure, temperature and sump
temperature response for the most conservative assumptions.

6.2 For the double-ended pump suction break, provide an energy
distribution initially, at the end of blowdown, at the end of
the reflood period, at the time of containment peak pressure, and
during post-reflood of the following energy inventories:

a. The energy inventories in each component of the reactor coolant
system, the steam generators, reactor coolant, steam generator
fluid associated metals, and refueling water storage tank.

b. The amount of energy .from the sources including decay heat,
zirconium water reaction, and feedwater.

c. The amount of energy absorbed by 'each heat sink in the
containment, containment atmosphere water, containment
atmosphere air, containment structures and miscellaneous heat

sinks'.3

d. The amount of energy, removed by containment spray and residual
heat exchangers. 'I

The computer codes used to calculate 'mass and energy release to
the containment for the- blowdown, refloo'd and post-reflood periods
of the accident require a more detailed description. The following
questions relating to the conservativeness of these codes'or
containment pressure analysis should be addressed in your description
for each computer code used:

a. Describe or reference the transition boiling correlation used
to predict heat transfer from core during blowdown. Define
the criteria that were used to establish the conservatism of
this correlation for containment analysis.
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b., Provide the average core temperature initially and at the
end of blowdown.

c. Provide the heat transfer coefficients and mesh spacing used
to calculate heat flow from the primary piping and core internal
structures to the primary coolant for all phases of the accident.
Discuss how these values are conservative for containment
analysis. Provide the mass and thickness of the metal slabs
used to describe the reactor vessel, core internals, and steam
generator metal.

d. Describe the methods adapted to calculate the initial primary
system volume which is used to calculate the piping and vessel
volumes and the pressurizer level assumed in the calculations.
Discuss the conservatism of these values for containment analysis.

e. Describe the methods used to calculate the initial core stored
energy used in the containment pressure calculations. Provide
values of the initial and decay power level, gap conductivity,
and burnup and fuel conductivity. Discuss the basis regarding
the conservatism of these values for containment analysis.

f. Describe the basis of the decay heat model used in the blowdown
and reflood calculations. Compare these values to the ANS-5
standard plus 20%.

g. For the most severe hot leg and cold leg breaks, provide. the
values of the heat transfer coefficients used in the steam
generators and the coolant for forward and reverse heat transfer
for all phases of the accident. Discuss how these values are
conservative for containment analysi,s.

h. Describe the model used to predict the mass and energy release
to the containment during the reflood period. This description
should include a listing of the flow resistances used in the
analysis. If these values are changed from the flow resistances
that occur during normal operation, proper justification should
be provided. The specific volumes used in the analysis should
be included for each flow component. The flow rate from the
safety injection tanks and pumps used in the analysis should
be included.

i. Provide the core, downcommer, and core bypass areas and lengths.
If the downcommer area changes as a function of length, these
values should be provided.
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j. Provide curves showing the heat content in the broken and
unbroken steam generators as a function of time following a
rupture at the pump suction until the time when the steam
generators reach ambient temperature. Provide the core flow
rate and carryout fraction vs. time during this period.

k. Consider the post-reflood period following a break at the
pump suction when the core has been recovered with water.
At this time, the core will be cooled by boiling and a
two-phase mixture of steam and water will exist in the core.
Provide an analysis showing the height that the two-phase
mixture will rise above the core. If any liquid is found to
enter the steam generators, provide the energy release rate
into the containment.

1. Describe the calculations used to predict steam flow in the
unbroken loops during the post»reflood periods. Provide and
justify the unbroken loop resistances and specific volumes
used in these calculations.

m. Describe how the carryover fraction correlation was used in
the reflood analysis to predict flow out of the core. Compare
typical calculated values obtained using the correlation with
experimental data from FLECHT.

6.4 For a double-ended pump suction break, provide a table of mass
release rate and enthalpy as a function of time throughout the
blowdown, core reflood, and post-reflood phases of the LOCA.

6.5 Table 6.2-12 indicates that the total energy released to the
containment from 3.0 ft2 pump suction is higher than that released
from the double-ended pump suction break. However, Figure 6.2-48
shows that double-ended pump suction break will yield a higher
containment peak pressure. Resolve these inconsistencies.

6.6 For the calculation of heat flow to the containment heat sink .

structures, p'rovide justification for the node spacing used in
the finite difference equations (see page 6.2-8).

6e7 Provide justification for not considering an interface resistance
(contact or gap resistance) between steel and concrete for the
steel-lined concrete heat sinks used in the containment pressure
calculation.

6e8 Provide the information listed below which is required to allow
the staff to perform an independent assessment of the containment
pressure transient analysis:





0
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a. The normal temperature of the water in the refueling water
storage tank.

b. A curve of fan cooler performance showing energy removal
rate as a function of containment atmosphere temperature.

c. The heat transfer area and heat transfer coefficient of the
residual heat exchanger.

6.9 Provide an analysis of the containment pressure response for a
spectrum of postulated steam pipe ruptures. Specify the break
sizes and locations and initial plant conditions used in the
analysis. Describe the analytical model used in the analysis.
Discuss the conservatism in the analysis with regard to maximizing
the energy release to the containment. Provide tables of mass
release and energy release rate as a function of time for the

'econdarysystem pipe rupture that results in the highest
containment pressure.

6. 10 With regard to the subcompartment pressure response analysis,
provide the following information:

a. The values used for the vent discharge and break discharge
coefficients.

b. An analysis of the pressure differentials- for the pressurizer
enclosure.

c. Both the design pressure and the calculated transient pressure
response for each of the subcompartments analyzed.

d. The mass and energy blowdown rates as a function of time for
the limiting case in each subcompartment'.

4

e. The analytical model, assumptions, and appropriate bases used
in calculating the subcompartment pressure response.

6.11 Provide the method used and the results of the analysis of the
jet forces used in establishing the structural loads within the
containment.

6.12 For the containment fan cooler system, justify the basis for the
backdraft damper design pressure differential of 7 psi. Provide
an analysis or test to demonstrate that the backdraft dampers
have been adequately designed to withstand the dynamic force and
differential pressure.
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During accident conditions, the fan cooler service water discharge
temperature is stated to be 212 F. Discuss the possibility of
local boiling occurring within the cooling coils.

Provide an analysis (refer to Regulatory Guide 1.1) of the available .

NPSH for the containment spray system pumps at the extreme conditions
during the injection and recirculation phases of system operation.

For the reactor building spray system, provide the following design
and performance information:

a. A description of the procedure for transferring the spray
system water supply from the refueling water storage tank to
the containment sump. What information will be available to
the operator to guide him in making a timely decision7

b. A description of the nozzle design.-

c. A discussion of the potential for nozzle clogging.

I
Questions 6.16 through 6.22 refer to Section 6.2.3 (Containment
Air Purification and Cleanup Systems) of the FSAR.

With regard to the containment sump and its intake screens provide
the following information:

a. An assurance that the failure of a portion of the protective
screen assembly will not negate the effectiveness of the entire
assembly.

b. Provisions which permit the spray water that may enter the
refueling cavity and reactor cavity following a loss-of-'coolant
accident to be drained to the containment sump.

c. Provisions made for initial and periodic testing and surveillance.

d. Drawings showing the physical arrangement of the screen assemblies
within the sump.

Analyze each ESF air filtration system (fuel handling building,
control room, and containment ventilation system, if applicable)
as to the positions in Regulatory Guide 1.52, "Design, Testing, and
Maintenance Criteria for Atmosphere Cleanup System Air Filtration
and Adsorption Units of Light-Water-Cooled Nuclear Power Plants."
Each item of non-compliance should be explained in detail.
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On page 6.2-45 you state that the containment ventilation system
is not an engineered safety. feature (ESF), yet it is expected to
function during a LOCA, thereby collecting significant amoun'ts
of radioactivity. It is our position that either the containment
ventilation system should be upgraded to ESF status and compared
against the positions found in Regulatory Guide 1.52, or else the
system should be made inoperable during and after a LOCA to avoid
adverse effects such as ignition of the unevaluated filtration
system. In this regard, indicate what action you plan to take.

Provide the following data concerning the measured spray drop
size distribution:

a. Source of data.

b. Method of drop size measurement employed, including a discussion
of the expected accuracy and repeatability of the data.

c. The type of drop size spectrum obtained from this method
(i.e., spatial or temporal distribution), and the type of
distribution used in the analysis.

d. The method of selecting a representative section of the spray
core. State whether the drop population photographed covers
from the outermost region of the spray core, or whether a
cross-section through the spray core was analyzed.

e. The number of data points collected in comparieon to a
statistically meaningful sample.

In Table 6.2-20A, provide exact rather than nominal values for the
times of initiation and termination of the recirculation phase.
Also provide the time of onset of the ECCS.

Specify the spray additive flow rates required to meet the spray
solution pH values listed in Table 6.2-20C. Also, specify the
range of acceptable values for the water flow rates through the
spray additive lines to be measured during pre-operational, testing,
as described on page 6.2-62.

Explain the purpose of the motor operator and P-signal on the
single double disc gate value, shown normally open, in the spray
additive line of Figure 3.2-12. Explain why this valve has not
been included in the single failure analysis of Table 6.2-23. Address
the p'roblem of a spurious actuation of the valve during the post-
accident operation of the spray additive system.
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Questions 6.23 through 6.27 refer"to Sections 6.2.4 (Containment.
Isolation Systems) and 6.2.5 (Combustible Gas Control in Containment)
of the FSAR.

Provide an analysis and curves of the post-LOCA hydrogen accumulation
(volume percent) versus time within the containment, using the
parameters specified in Table 1 of Regulatory Guide 1.7, "Control
of Combustible Gas Concentrationc in Containment Following a
Loss-of-Coolant Accident" ~ Indicate on the curves the expected
concentrations at which the planned sampling and control actions
would be taken. Specify the concentration of hydrogen in the
primary coolant as a function of time following a LOCA.

Indicate how makeup air would be supplied to the containment if
the hydrogen control system were operated in the purge mode.

I

The containment hydrogen purge system does not include HEPA filters
downstream of the charcoal filters to retain charcoal fines that
may contain radioactive materials. Describe provisions made to
prevent possible radioactive charcoal from being released to the
environment.

Instrument control air is used for the operation of some components.
in the plant engineered safety features, containment isolation system,
and the hydrogen purge system. The instrument control air system
is classified as a Category II system. Justify that the instrument
air system is not needed to support the functions of the above system.

Specify the setpoints (high pressure and high-high pressure) for
the containment isolation phases A and B (See Table 6.2-25).
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RADIQACTIVE WASTE MANAGEMENT

The proposed steam generator blowdown system discussed on pages
11.2-6, 7 is not state-of-the-art design and does not meet the
"as low as practicable" guidelines of Regulatory Guide 1.42. In
particu'lar, release of blowdown flow directly into the circulating
water discharge is not acceptable. Consequently, provisions for
~~t lupus treatment of the steam generator blowdown to reduce
iodine releases should be implemented, and this procedure should
be reflected in the FSAR.

Section 11.2.2 of the FSAR does not adequately describe the waste
regenerant system. The following information should be provided:

a. Location and number of waste regenerant tanks;

b. Capacity of the waste regenerant tanks;

c. Capacity of the discharge pumps;

d. Design standards and codes for the components;

e. Materials of construction for the components;

f. Method of neutralizing waste regenerates.

State in Section 11.2 your design criteria for "field run" piping
handling radioactive fluids, and show how your design criteria are
compatible with keeping the doses to personnel "as low as practicable".

Section 11.2.2 does not provide information concerning the monitoring
of potentially radioactive liquid wastes discharged from the turbine-
generator building sump or the waste regenerant tanks (see streams
N and J in Figure 11..2-5). Describe the procedures that will be
taken to assure conformance to GDC 64 of Appendix A, 10 CFR Part 50
and Regulatory Guide 1.21.

Discuss in Section 11.3 the capability of the gaseous radwa'ste
system to treat releases resulting from startup conditions.
Calculate the fraction of the total dose at or beyond the site
boundary which is contributed by plant stat'tup.

Describe in Section 11.3 the automatic and/or personnel actions
to be taken upon indication of high hydrogen concentration in the
cover gas system as indicated by the hydrogen analyzer. If there
are rupture discs or liquid 'seal legs in the gaseous radwaste system
how would a release be limited to "as low as practicable" in the
event of a hydrogen explosionf
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11.7 The monitoring sensitivities given in Table 11.4-2 are not
state-of-the-art. In most cases one or two orders of magnitude
lower are possible and should be used for all normal and potential
fluid effluent stream$ ' Otherwise, justify the basis and adequacy
for your sensitivities as presently stated.

11.8 Data for the Gas Decay Tank discharge gas monitors have not been
provided in Table 11.4-2. Provide these data and include the
monitor sensitivity.

11.9 On page 11.4-6 you state that the particulate filter paper collects
99% of all particulate matter greater than 1 micron in size. A
significant amount of particulates, depending on the atmosphere,
may be in the 0.5 micron range and thus the monitoring system may
not be monitoring the true-particulate radioactivity. Since higher
efficiencies for particulate filter paper for lower particulate
sizes are available and are being .used by others, provide your
justification for using 1 micron particle size filter paper
capability.

11.10 In Section 11.5, evaluate the potential hazards resulting from
component failures and system malfunctions in the solid radwaste
system. Qhat doses to operating personnel could be associated
with such failures and malfunctionsf

ll.ll Describe in Section 11.5 the methods to be used to verify the
absence of free liquid in solid wastes.

11.12 State in Section 11.5.5 whether the proposed solid waste containers
and method of packaging 'will be in accordance with 10 CFR Part 71
and DOT Regulations.

11.13
I I I

A long term permanent on-site storage area for radwaste solids is
mentioned on page 11.5-12 of Section 11.5.6. For this storage
area, provide information concerning the handling facilities,
storage capacity, shielding provisions, and personnel exclusion
provisions.

11.14 Section 11.6 should describe how PG6Z's Engineering Research
Department administratively coord5.nates the offsite radiological
monitoring program with the management at the Diablo Canyon site ~

If possible, indicate this on the operating organization chart
shown in Figure 13.1-.4.
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RADIATION PROTECTION

Section 12.1.2 of the.FSAR classifies each area within the plant
into radiation zones based on expected frequency and occupancy during
routine operations and maintenance an) refueling. Provide summary.
data of annual man-rem to personnel performing these operations. as
well as to others within the plant. Dose averaging per individual
should be used in cases where routine maintenance procedures require
short-term high dose rates. You should compare this data with that .

from appropriate operating plants to show that your estimated
exposures are reasonable.

Section 12.1.2 refers to Figure 1.2-8 which shows waste concentrate,
floor drain receiving, and miscellaneous equipment drain receiving
tanks located in a shielded compartment of the auxiliary building
with no shielding between each tank. Justify this design as
providing ALAP exposure to personnel that may be required to perform
maintenance operations within the compartment. Reference should
be made to appropriate source terms and expected dose levels within
the compartment and stay times under normal" and maximum conditions.

In Section 12.1.3 the dose rate at the site boundary due to the
stored waste and storage tanks should be presented'he procedure
used to obtain this estimate should also be discussed.

The Section on Area Monitoring (12.1.4) indicates that 15'ixed-.
location G.M. detectors are located throughout the plant. Indicate
on appropriate drawings the 1'ocation of these monitors and the
fixed continuous air monitors. The air monitors should be clearly
distinguishable from the area monitors on t'e drawings.

Section 12.2.4 describes generally the routine grab sampling program
which is to be maintained at the plant. Provide more detailed
information regarding the operation of this program, i.e., type of
samples taken (e.g., noble gas, iodine, tritium, air particulates),
the area sampled, the number of samples;taken in each area, the.,
frequency of collection, and the counting room procedures. For
gas samples the information should include collection and counting
techniques, and data reduction in terms of air concentrations.

With reference to page 12.2-7 in Section 12.24, how many CAM'8
will be available for-monitoring gross particulate activity and
I-1317 Indicate whether the charcoal filters'or iodine collection
are impregnated charcoal so,that methyl iodide can be monitored.





12-2

12.7 In Section 12.2.4 you should address the effects of sampling lines
on particulate collection whenever the filter paper is remote
from the effluent being collected (i.e., stack, vent, compartment,
etc). To determine particulate (ar Iodine) loss in sampling lines
you should refer to ANSI N13.1 1969* Appendix B "Particle
Deposition in Sample Lines." You should also address any errors
due to isokinetic sampling. All fixed sampling heads, if any,
should be indicated on a drawing.

12.8 In Section 12.2.6 appropriate dose calculations should be made to
provide estimates of inhalation doses. Relevant operating data from
other power reactor facilities can be used as required.

12.9 In Section 12.3.2 you indicate the use of air purifying respirators
that use activated charcoal filters for protection against radio-
active organic iodines. This type respirator is not approved by
the U. S. Bureau of Mines - National Industrial Occupational Safety
and Health Act. You should therefore propose alternate acceptable
techniques, e.g., supplied air or self-contained breathing apparatus,
for this function.

,n

'2.10 In Section 12.3.3, discuss the use of personnel monitoring records
as a guide to restriction of doses to personnel (or selection of
their work assignment) when their exposure has approached a specifiedlimit.

nGuido Co Sampling Airborne Radioactive Material in Nuclear Facilities".
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CONDUCT OF OPERATIONS

With reference to Section 13.1.2, your proposed shift crew
for two units with only one Senior Reactor Operator is not
with the Regulatory staff position (see Enclosure 4 of our
to you dated August 13, 1973). Revise your shift staffing
in accord with this Enclosure or justify the staffing that
propose.

staffing
in accord
letter
to be
you

In Table 13.2«1, you summarize the PWR experience of key individuals
as observation and/or participation at an operating PWR, with the
time for most individuals lasting only approximately one month.
In your training program you specify no plans for PWR Simulator
Training for hands-on experience. We have observed that otherutilities, whose operational personnel had similar backgrounds as
yours, have benefited from a brief simulator course just prior to
fuel loading. These utilities have included their. control operators
in such training since it affords invaluable experience in handling
unanticipated plant transients. Discuss your rationale for not
including simulator operation in your training program.

In Section 13.3 you state that a comprehensive Emergency Plan is
under development and will'e available prior to initial fuel
loading. We require a complete copy of this plan for review
during the normal FSAR review period. In order to meet present
schedule requirements, you will have to submit the Plan to us no
later than March 1, 1974.

In Section 13.4.2 you state that a program for independent review
and audit is presently under review. Submit a description of this
program, as discussed in 4.2 through 4.4 of ANSI N18.7-1972,
including a description of independent review and audit during
pre-operational and start-up testing.

Section 13.7.2 indicates that the working details of the Security
Plan are contained in procedures placed in the security section
of the plant Administrative Manual. These'etails are required
for our review, and therefore, you should submit the Security
Plan as proprietary information in conformance with Section 2.790(d)
of the Regulations. This submittal must be made to us no later than
March 1, 1974.
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INITIALTESTS AND OPERATION

In Section 1.4.2 you state that your NSSS supplier provides technical
assistance during tests. Describe in detail such assistance,
specifying the functions, responsibilities, and authorities of
any Westinghouse organizations that may be involved. Indicate the
phases of the pre-operational and start-,up testing program in which
each organization will participate. Discuss the qualifications of
personnel who will'e involved.




