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NUCLEAR REGULATORY COMMISSION41

WASHINGTON, D. C. 20555

May 5, 1977

Docket Nos. 50-390
50-391

Tennessee Valley Authority
AT'IN: Mr. Godwin Williams

Manager of Power
830 Power Building
Chattanooga, Tennessee 37201

Gentlemen:

SUBJECT: FIRST ROUND REQUESTS ON WATTS BAR, UNITS 1 & 2

Enclosed are requests for information and Regulatory staff positions
for which we require your response in order to continue our detailed
safety review of the Watts Bar application. Additional requests for
information are in preparation and they will be forwarded to you as
soon as possible.

To keep on schedule, we need a completely adequate response to all
submitted requests by June 16, 1977. Please inform us after receipt
of this letter of your information of the schedule date or the date
you will be able to meet.

Sincerely,

A. argal if

Light Water Reactor Branch 4
Division of Project Management

Enclosure: Request for
Additional Info

cc:
Herbert A. Sanger, Jr., Esquire
General Counsel
Tennessee Valley Authority
400 Commerce Avenue
E 1lB 33
Knoxville, Tennessee 37902



ENCLOSURE 1

REQUEST FOR ADDITIONAL INFORMATION

NOTICE
THE ATTACHED FILES ARE OFFICIAL RECORDS OF THE
DIVISION OF DOCUMENT CONTROL. THEY HAVE BEEN
CHARGED TO YOU FOR A LIMITED TIME PERIOD ANDMUST BE RETURNED TO THE RECORDS FACILITY
BRANCH 016. PLEASE DO NOT SEND DOCUMENTS
CHARGED OUT THROUGH THE MAIL REMOVAL OF ANYPAGE(Sl FROM DOCUMENT FOR REPRODUCTION MUST
BE REFERRED TO FILE PERSONNEL.

DEADLINE RETURN DATE

RECORDS FACILITY BRANCH

---------------



031.0 INSTRUMENTATION AND CONTROL SYSTEMS BRANCH

031.20 In response to acceptance review question 030.7, you amendmed
Section 7.1.1 to reference Table 1.7-1. This table identification
was later verified with TVA to be Table ].7-1. Table 1.7-1 does
not agree with the safety systems identified in Tables 3.1.0.1
and 3.11-1 and elsewhere in the FSAR. The staff requires that an
all-inclusive list of safety, safety-related and supporting systems
be provided. The staff recommends that the system identifications
(names) agree as closely as possible throughout the FSAR and in
the list to avoid any confusion as to the safety significance of a

.given system.

031.21 Your response to question 030-11 in Section 7.3.2.] is unacceptable.
Provide a failure mode and effects analysis for the Engineered
Safety Feature Actuation System.

031.22 In Section 3.10.1 of the FSAR, Section 3.2.1 is referenced for a
list of Seismic Category I systems. This reference is not acceptable
in lieu of a list of Category I instrumentation and electrical
equipment as part of Section 3.10. Amend Section 3.10 to provide
a list of each instrument and each item of electrical equipment that
is seismically qualified.

031.23 Rack instrumentation testing is documented in a Wyle Laboratory
test report identified on page 3.10-8. As this report is in support
of TVA's seismic qualification program, provide this report as
part of the FSAR along with all the information required in
Section 3.10.2 of the Commission's Standard Format, R.G. 1.70.

031.24 Several of the topical reports referenced in Section 3.1.0 are
presently unapproved by the NRC, in addition, many of these topicals
are not included in Section 1.5 of the FSAR, "Material Incorporated
by Reference." Amend Section 1.6 to include.all topical reports.
Additionally, for those topical reports which are nearing acceptance
or an alternate reosolution has been reached, expand the text
of the appropriate sections of the FSAR to indicate the degree of
their validity as an acceptable reference.

031.25 The statement made on Page 3.10-2 regarding the power range neutron
detectors seems to imply that the detectors have been vibration
tested but not seismically tested in the same manner as the remainder
of the equipment in the Westinghouse scope of supply. The type
testing has not been described for these detectors. Amend this
portion of the FSAR in a manner that provides all the information
on the safety portions of the NTS as required in Section 3.10.2
of the Standard Format.
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031.26 Tables 3.11.1 and 3.11.2 are not specific enough to determine which

equipments and components comprise the reactor protection system

engineered safety feature system and supporting auxiliary systems,

or whether these equipments and components have been properly

qualified. Provide the information required in Section 3.11. and

3.11.1 of the Standard Format, R. G. 1.780.

.031.27 In Section 0.11.2.1, several Westinghouse letters are referenced

in lieu of providing the qualification test results in the FSAR.

In addition, it is stated that "An environmental qualification program

is currently being formulated to establish the capability of

transmitters located inside the containment for postulated Design

Basis Events." This information is not an acceptable alternate

to the information required by Section 3.1.1 of R.G. 1.70. Provide

the information required in 3.11. of Regulatory Guide 1.70.

031.28 Section 3.11.2.2, "TVA Supplied Equipment," is not sufficient to

allow a determination as to which equipment was qualified, what

the qualification testing entailed, or what the results were.

Provide the information required in Section 3.1.1 of the standard
,,format, Regulatory Guide 1.70.

031.29 In Section 7.1.2.2.2, Item 4, Control. Board, it is stated, "In

order to maintain separation between wiring associated with different

trains, mutually redundant safety train wiring is not terminated

on a single device." on Figure 7.1-2 it is stated, "All Train A

and Train B cables that terminate at a device (not run through the

riser) shall be enclosed in metal braid inside the board." These

statements appear to be in conflict, expand the text in 7.1.2.2

to clarify your design criteria in regard to wiring from redundant

trains terminating on a single device.

031.22 In Table 7.1-1- notes are referenced for implementation discussion

and, in some cases, various sections of the FSAR are listed for

implementation discussion. Expand Table 7.1-1 or provide a cross-

.index that correlates the various regulatory guides and standards

to the sections of the FSAR where the implementation description of

these guides and standards are discussed.

031.31 In Section 7.2.2.2, Item 13 under "Solid State Logic Testiing"

bypass indication information is not provided. Instead reference

is made to Table 7.1-1 for information on bypasses. Table 7.1-1.

is inadequate for this purpose. In Section 7.2 and 7.3, provide

a description of the indication system you propose to use and discuss

how that design conforms to Re-gulatory Guide 1.47 and the following:
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(1) The conditions of postion 3(b) and 3(c) of Regulatory Guide
1 .47 are considered to be met by bypasses that resut from
manipulation of permanently installed electrical control
devices located in any accessible area of the plant.

(2) The bypass indictors should be arranged to enable the operator
to assess readily the operating status of each safety system
and to determine whether continued reactor operation is
permissible.

031.31 (3) When a protective function of a shared system can be bypassed,
indication of that bypass condition should be provided in the
control room of each affected unit.

(4) Means by which the operator can cancel erroneous bypass
indications, if provided, should be justified by demonstating
that the postulated causes of erroneous indications cannot
be eliminated by another practical. design.

(5) Unless the indication system is designed in conformance with
criteria established for safety systems, it shhould not be
used to perform functions that are essential to the health
and safety of the public, nor should administrative procedures
require imnediate operator action based solely on the bypass
indications.

(6) The indication system should be designed and installed in a
manner which precludes the possibility of adverse effects on
the plant's safety system. Failure or bypass of a protection
function should not be a credible consequence of failures
occurring in the indication equipment and the bypass indication
should not reduce the required independence between redundant
safety systems.

(7) The indication system should include a capability of assuring
its operable status during normal plant operation to the extent
that the indicating and/or annunciating functions can be verified.

031.32 In the "Single Failure Criteria" discussion of Sectin 7.3.2.2.1,
it is stated that with the exception of containment spray, a loss of
instrument power will. call for actuation of the ESF actuated
equipment.

Describe the cnsequences resulting from the loss of a 125-VDC
Vital Bus in one of theVital Battery Boards during and after manual.
initiation of containment spray and before, during, and after automatic
initiation of the remaining ESF system equipment. If operation
action(s) is required to return the equipment to its previous state,
describe these actions and the time which is available to perform
them, and the consequences if these manual operations are not
performed.



031.33 In Sectin 7.3.1.1.3, it is stated in regard to the upper head
injection hydraulice valves, valve control system etc., that "None
of the instrumentation as the main control board of hydraulic service
panel is considerd part of the protection system."

In Section 7.6.4, it is stated that these valves also perform a
containment isolation function.

It is the staff's position that all equipment involved in the injec-
tion phase and isolation phase of operation should be Class IE
and satisfy the requirements of IEEE-279-1971. This includes all
equipments that provide motive power to these valves, and the
instrumentation and controls to ensure that the motive power is
available.

Modify your design and the FSAR text accordingly, or provide
justification on a defined basis why your design does not have to
meet the above position.

031.34 In Section 7.3.2.2.1, "Single Failure Criteria," it is not apparent
what information is referenced in Section 7.2.2.3 that is applicable
to the Engineered Safety Features Actuation System. Expand or
correct 7.3.2.2.1 to clarify what information is being referenced.

031.35. Sections 7.3.2.2.2, 7.3.2.2.3, 7.3.2.2.4, 7.3.2.2.5, and other
sections of the FSAR repeatedly reference Section 7.2.2.3. This
section is non-existent, correct this information throughout the
FSAR. It has been noted that some of the sections referenced in
various parts of the FSAR are in error. This appears to be the
result of the "growth" of the document between the PSAR stage and
the FSAR. It is highly reconmnended that the references in these
portions of the text be corrected to avoid requests for additional
information and/or clarification.

031.36 In Section 7.3.2.2.5, "Testing of Engineered Safety Features
Actuation Systems," Item 3, the final actuators that cannot be
tested online are not identified. Provide a list of the actuators
not tested and justification for not testing. ON page 7.3-10, correct
the reference to Section 7.1.2.8 regarding Regulatory Guide 1.22.
Provide a discussion in 7.3 addressing the Regulatory Positions
(Part D) of Regulatory Guide 1.22.

031.37 With regard to Section 7.3.2.2, for each design basis accident,
identify the ESF components and other vital equipment that use
instrument air to perform their functions and justify the paren-
thesized statement "assuming no other accident conditions" since
the greatest need for this equipment to operate is under accident
conditions.
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031.38 For all actions to be performed for a shutdown outside control
room, identify where the operation and its associated control and

indicators are physically located (Auxiliary Shutdown Panel, MCC,

manual operation of a valve.

031.39 Provide the drawings showing the location and identification of
the control boards and equipments located thereon, and equipments
and locations within the control room that support your implementation
discussion in regard to Criterion 19.

031.40q With regard to procedures to effect cold shutdown from outside
the control room, confirm that proper procedural guidance for
modification of controls and instrumentation that may be modified

as actual abnormal conditins dictate will be prepared in advance,
upgraded as necessary, and available when needed.

031.41 Section 6.4.6, "Instrumentation Requirements, " references Chapter 7
for control room HVAC instrumentation. Provide the logic diagrams,
instrumentation description, setpoints etc., for these habitability
systems. Describe the degree of conformance of your design to
Regulatory Guide 1.52. Provide justification on a defined basis
for any deviations from these criteria.

031.42 Section 7.5.3, "Design Criteria for Safety Related Display Instrumentation,"
is incomplete. Identify the criteria, industry standards, Regulatory
Guides, etc. applicable to the Safety Related Display Instrumentation.
Describe how these criteria have been implemented into your design.

031.43 The detailed design concerning the hydraulically operated accumulator
isolation valves (Section 7.6.4 Upper Head Injection) and the cold
leg accumulator isolation valves (Section 7.6.5 Accumulator Motor-
Operated Valves) have many similar features. Both have valve
positioning lights, alarms that sound when the valves are mis-
positioned and both have to be open for the fluid injection to
occur. It is noted that in addition to the above, that the accumulator
valves receive the "S" signal to open automatically but the UHI
isolation valves do not receive an automatic signal to ensure
opening. Describe the design features of the UHI which negate
the requiremetnt for this auto-open feature.
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005.0 PLANT SYSTEMS

005.1 In order to establish your compliance with the Codes and Standards
Rule, Section 50.55a of 10 CFR Part 50, identify those ASME Code
Cases applied to NRC Quality Group A (ASME Section III, Class 1)
components within the reactor coolant pressure boundary.

005.2 Verify that the valves and pumps in the Diesel Generator Fuel Oil
System (Figure 9.5-20) from the fuel oil storage tanks to the diesel
generator units are classified Quality Group C and constructed to.
ASME Section III, Class 3.

005.3 In Table 3.2-2a of the FSAR, your Quality Group C (Safety Class 2b)
classification of the piping from the SIS accumulators to the accumu-
lator isolation vlaves, from the refueling water storage tank to SC-2a
valves in the safety injection, RHR, charging pump, and containment
spray pump suction lines are incorrect and inconsistent with Figures
6.3-1, Sheets 1 through 3 where these components are correctly
identified as Quality Group B (Safety Class 2a).

Verify that the above components are classified Quality Group B
and revise Table 3 . 2 -2a accordingly.



022.0 CONTAINMENT SYSTEMS BRANCH

022.4 Describe any design changes in Ice Condenser equipment for the Watts
Bar plant which have resulted from information gained during the
operation of D. C. Cook, Unit 1 (e.g., lower inlet door seals, personnel
access door seals) or the ongoing Westinghouse product improvement
program (e.g., lower inlet door shock absorber).

For any differences from the design reported in Appendices M and N
to the D. C. Cook, Unit 1 FSAR, discuss how the components have been
requalified for use in the ice condenser. It is our position that the
components should be requalified by the same methods originally used
to qualify them, i.e., for structures which were qualified by
analytical methods, a reanalysis will be accepted and for components
qualified by test program, the test should be repeated on the revised
design.

022.5 Describe the plant design provisions which will:

a. Prevent direct impingement of a fluid stream emanating from
any ruptured high energy line in the lower compartment, upon
the ice condenser lower inlet doors; and

b. Prevent missiles that may be generated within the lower com-
partment from damaging the containment shell, operating deck,
ice condenser, and other containment safety systems.

022.6 Provide the following information regarding the seals between the
primary containment wall and the internal containment structures
such as the ice condenser floor and refueling canal, the seals
between the operating deck and crane wall and the seals for the
personnel and equipment hatches-through the operating deck:

a. Provide drawings which show the design details of all the seals,
and their locations within the plant.

• b. Specify the design life of the seals at 120°F (lower compartment
maximum operating temperature) in their expected radiation
environment, and discuss the qualification testing that has
been or will be done to assure it.

c. Provide a listing of the minimum values of the seal material
properties used in the analysis to determine the ability of
the seals to withstand the maximum pressure loadings which
could be incurred in the event of a LOCA.

d. Describe the surveillance program which will assure that the
equivalent operating deck bypass leakage area remains below
the design area of 5 square feet.



022.7 Describe the ice condenser design provisions and equipment which will
permit the weighing of any ice basket after initial ice loading.
Describe the ice condenser design provisions which will permit the
weighing of a random sample of the ice baskets during the periodic
inspections. Discuss the proposed program for determining the actual
ice condenser sublimation rate, and describe any periodic tests of
the ice condenser which might be required to determine the average
sublimation rate during normal plant operation.

022.8 Discuss the accessibility of the door position display panel
ýOocated in the in-core instrumentation room) to control room
personnel during normal plant operation.

022.9 Describe the analytical program which will be used to perform the
statistical analysis of the ice weight data following the initial
ice loading. The following specific points should be addressed:

a. Identify the statistical tests to be performed to verify
the normality of the ice weight data and to compare the
ice weight data from those bays in which all baskets are
weighed to the data from the remaining bays. Specify the number
of ice baskets to be weighed.

b. Describe the methods and acceptance criteria to be used to
determine the subdivision of the ice condenser into suitable
groupings of ice baskets. Bay to bay comparisons should be
considered as well as comparison of data for different basket
locations within bays.

C. Describe the analytical techniques to be used to correct the
ice condenser weight estimate for differences in ice basket
weights introduced by changes in loading procedures and/or
equipment.

d'. Describe procedures to be performed to assess the effect and
acceptability of non-random sampling. If the effect of non-
random sampling cannot be shown to be negligible, describe
the statistical methodology to be used to include the effect
of non-random sampling.

e. Specify the methods to be used to determine the minimum amount
of ice loaded into the ice condenser at a 95% confidence level
assuming (1) the ice condenser can be represented as a single
group of ice baskets and (2) statistical analysis of the ice
weight data requires that multiple grouping of the baskets
be established. Note: In the calculation of the 95%
confidence interval, a one-sided confidence interval may be
used rather than a two-sided confidence interval since the
concern is for the minimum amount of ice contained in the
baskets.



022.10 Describe the tests and/or inspections which will be performed to
detect leak paths between the containment lower and upper com-
partments which may exist due to construction techniques (e.g.,
unsealed joints between concrete slabs) or errors (e.g.,
failure to install seals where piping and conduit pass through
sleeves through the separating structures).

022.11 Identify the types of insulation used within the containment
(e.g., reflective metal insulation, mass insulation, encapsulated
[sheathed] mass insulation). Provide figures which show where the
different types of insulation are used within the containment.
Discuss the extent to which insulation in the vicinity of postulated
pipe breaks could be stripped from piping and components, and
identify the insulation involved. Discuss the potential for losse
insulation and other debris to clog drains to return water to the
sump.

022.12 An active and inactive sump model has been incorporated in the
LOTIC code to simulate sump level and temperature history following
an accident. To ensure that sufficient cooling water may be
retained in the active containment sump for long-term cooling of
the core and operation of the containment spray system, provide the
following information:

a. The capacities of the active and inactive sumps;

b. The method of calculating the capacities of the sumps and the
accuracy of the results;

c. The time required to fill the active sump following a LOCA;

d. Plan and elevation drawings showing the location 'and
elevation of the sumps, the containment recirculation spray
pump suction line inlets, and the pump suction centering; and

e. An analysis which demonstrates that the drains in the floor
of the refueling canal are adequately sized to prevent the

holdup of containment spray water in the upper compartment.

022.13 Section 50.34 of 10 CFR Part 50 requires that an analysis and evalua-
tion of ECCS cooling performance following postulated loss-of-coolant
accidents be performed in accordance with the requirements of
Section 50.46. Appendix K, "ECCS EvaluationModels," to 10 CFR
Part 50 sets forth certain required and acceptable features of
evaluation models. Appendix K states, in part, that the containment
pressure used for evaluating cooling effectiveness during reflood
and spray cooling shall not exceed a pressure calculated conserva-
tively for this purpose. It further requires that the calculation



include the effects of operation of all installed pressure reducing
systems and processes. Branch Technical Position CSB 6-1, "Minimum
Containment Pressure Model for PWR ECCS Performance Evaluation,"
which is attached, provides additional guidance for the performance
of a minimum containment pressure analysis and should be used when
the analysis is performed. Therefore, state the minimum contain-
ment pressure that has been used in the analysis of the emergency
core cooling system. Justify this value to be conservatively low
by describing the conservatism in the assumptions of initial containment
conditions, modeling of the containment heat sinks, heat transfer
coefficients to the heat sinks, heat sink surface area, and any
other parameter assumed in the analysis. Provide the containment
pressure, temperature and sump temperature response for the most
conservative assumptions.

022.14 In the unlikely event of a pipe rupture inside a major component
subcompartment, the initial blowdown transient would lead to
non-uniform pressure loadings on both the structure and the enclosed
component(s). To assure the integrity of these design features,
we request that you perform a subcompartment, multi-node pressure
response analysis, and provide the following information:

a. Provide the results of analyses of the pressure transient
resulting from postulated hot-leg and cold-leg (pump suction
and discharge) reactor coolant system pipe ruptures within the
reactor cavity, pipe penetrations, and steam generator com-
partments. Provide the results of similar analyses for the
pressurizer surge and spray lines, and other high energy lines
located in containment compartments that may be subject to
pressurization.

b. Provide and justify the pipe break type, area, and location for
each analysis. Specify whether the pipe break was postulated
for the evaluation of the compartment structural design, com-
ponent support design, or both.

c. For each compartment provide a table of blowdown mass flow rate
and energy release rates as a function of time for the break
which results in the maximum structural load, and for the
break which was used for the component supports evaluation.

d. Provide a schematic drawing showing the compartment nodalization
for the determination of maximum structural loads, and for the
component supports evaluation. Provide sufficiently detailed
plant and section drawings for several views, including principal
dimensions, showing the arrangement of the compartment structures,
major components, piping and other major obstructions and vent
areas to permit verification of the subcompartment nodalization
and vent locations.



e. Provide a tabulation of the nodal net-free volumes and inter-
connectigg flow path areas. For each flow path, provide an
L/A (ft-') ratio, where L is the average distance the fluid
flows in the flow path and A is the effective cross sectional
area. Provide and justify values of vent loss coefficients
and/or friction factors used to calculate flow between nodal
volumes. When a loss coefficient consists of more than one
component, identify each component, its value and the flow
area at which the loss coefficient applies.

f. Describe the nodalization sensitivity study performed to
determine the minimum number of volume nodes required to
conservatively predict the maximum pressure load acting on
the compartment structure. The nodalization sensitivity study
would include consideration of spatial pressure variation;
e.g., pressure variation circumferentially, axially, and radially
within the compartment. Describe and justify the nodalization
sensitivity study performed for the major component supports
evaluation, where transient forces and moments acting on the
components are of concern.

g. Discuss the manner in which movable obstructions to vent flow
(such as insulation, ducting, plugs, and seals) were treated.
Provide analytical and experimental justification that vent
areas will not be partially or completely plugged by displaced
objects. Discuss how insulation for piping and components was
considered in determining volumes and vent areas.

h. Graphically show the pressure (psia) and differential pressure
(psi) responses as functions of time for each node. Discuss
the basis for establishing the differential pressure on
structures and components.

i. For the compartment structural design pressure evaluation,
provide the peak calculated differential pressure and time of
peak pressure for each node. Discuss whether the design
differential pressure is uniformly applied to the compartment
structure or whether it is spatially varied. If the design
differential pressure varies depending on the proximity of the
pipe break location, discuss how the vent areas and flow coefficients
were determined to assure that regions removed from the break
location are conservatively designed.

j. Provide the peak and transient loading on the major components
used to establish the adequacy of the supports design. This
should include the load forcing functions (e.g., f (t), f Mt)

X, y
fx(t)) and transient moments (e.g., Mx(t), My(t), Mz(t))
as resolved about a specific, identified coordinate system.
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k. Provide the projected area used to calculate these loads and
identify the location of the area projections on plan and section
drawings in the selected coordinate system. This information
should be presented in such a manner that confirmatory evalua-
tions of the loads and moments can be made.

022.15 Describe and justify the analytical model used to conservatively
determine the maximum containment temperature and pressure for a
spectrum of postulated main steam line breaks for various reactor
power levels. Include the following in the discussion:

a. Provide single active failure analyses which specifically
identify those safety grade systems and components relied upon
to limit the mass and energy release and containment pressure/
temperature response. The single failure analysis should include,
but not necessarily be limited to: main steam and connected
systems isolation; feedwater, auxiliary feedwater, and
connected systems isolation; feedwater, condensate, and auxiliary
feedwater pump trip, and auxiliary feedwater run-out control
system; the loss of or availability of offsite power; diesel
failure when loss of offsite power is evaluated; and partial loss
of containment cooling systems.

b. Discuss and justify the assumptions made regarding the time at
which active containment heat removal systems become effective.

c. Discuss and justify the heat transfer correlation(s) (e.g.,
Tagami, Uchida) used to calculate the heat transfer from the
containment atmosphere to the passive heat sinks, and provide
a plot of the heat transfer coefficient versus time for the most
severe steam line break accident analysed.

d. Specify and justify the temperature used in the calculation
of condensing heat transfer to the passive heat sinks; i.e., specify
whether the saturation temperature corresponding to the partial
pressure of vapor, or the atmosphere temperature which may be
superheated was used.

e. Discuss and justify the analytical model including the thermo-
dynamic equations used to account for the removal of the condensed
mass from the containment atmosphere due to condensing heat
transfer to the passive heat sinks.



f. Provide a table of the peak values of containment atmosphere
temperature and pressure for the spectrum of break areas and
power levels analyzed.

g. For the case which results in the maximum containment atmosphere
temperature, graphically show the containment atmosphere temperature,
the containment liner temperature, and the containment concrete
temperature as a function of time. Compare the calculated
containment atmosphere temperature response to the temperature
profile used in the environmental qualification program for these
safety related instruments and mechanical components needed to
mitigate. the consequences of the assumed main steam line break_
and effect safe reactor shutdown.

h. For the case which results in maximum containment atmosphere
pressure, graphically show the containment pressure as a function
of time.

i. For the case which results in the maximum containment atmosphere
pressure.and temperature, provide the mass and energy release
data in tabular form.

022.15 Provide the following information regarding the environmental
qualification of safety related equipment.

a. Provide a comprehensive list of equipment required to be operational
in the event of a main steam line break (MSLB) accident. The
list should include, but not necessarily be limited to, the
following safety related equipment.

1. Electrical containment penetrations

2. Pressure transmitters

3. Containment isolation valves.

4. Electrical power cables

5. Electrical instrumentation cable

6. Level transmitters

Describe the qualification testing that was, or will be, done.
Include a discussion of the test environment, namely, the
temperature, pressure, moisture content, and chemical spray,
as a function of time.

b. It is our position that the thermal analysis of safety related
equipment which may be exposed to the containment atmosphere
following a main steam line break accident should be based on the
following:

1. A condensing heat transfer coefficient based on the
recommendations in Branch Technical Position CSB 6-1, "Minimum
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Containment Pressure Model for PWR ECCS Performance
Evaluation should be used.

2. A convective heat transfer coefficient should be used when
the condensing heat flux is calculated to be less than the
convective heat flux. During the blowdown period, it is
appropriate to use a conservatively evaluated forced convection
heat transfer correlation. For example:

Nu = C(RE)n

where Nu = Nusselt No.

Re = Reynolds No.

C,h : emperical constants dependent on
geometry and Reynolds No.

Since the Reynolds number is dependent on velocity, it is
necessary to evaluate the forced flow currents which will be
generated by the steam generator blowdown. The CVTR experiments
provide limited data in this regard. Convective currents
of from 10 ft/sec to 30 ft/sec were measured locally. We
recommend that the CVTR test results be extrapolated con-
servatively to obtain forced flow currents to determine the
convective heat transfer coefficient during the blowdown
period. After the blowdown has ceased or been reduced to a
negligible low value, a natural convection heat transfer
correlation is acceptable.

c. For each component where thermal analysis is done in conjunction
with an environmental test at a temperature lower than the peak
calculated temperature following a main steam line break accident,
compare the test thermal response of the component with the
accident thermal analysis of the component. Provide the basis
by which the component thermal response was developed from the
environmental qualification test program. For instance, graphically
show the thermocouple data and discuss the thermocouple locations,:
method of attachment, and performance characteristics, or provide
a detailed discussion of the analytical model used to evaluate
the component thermal response during the test. This evaluation
should be performed for the potential points of failure such as
thin cross-sections and temperature sensitive parts where thermal
stressing, temperature-related degradation, steam or chemical
interaction at elevated temperature, or other thermal effects
could result in the failure of the component mechanically or
electrically. If the component thermal response comparison
results in the prediction of a more severe thermal transient for
the accident condition than for the qualification test, provide
justification that the affected component will perform its intended
function during a MSLB accident, or provide protection for that
component which would appropriately limit the thermal effects.



022.17 Describe in detail the interlocks in the plant protection system
and the administrative controls that will preclude inadvertent
spray system operation.

022.18 It is our position that instrumentation capable of operating in the
post-accident environment must be provided to monitor variables and
systems to permit the operator to assess plant conditions during and
following air accident. This position is consistent with Regulatory
Guide 1.97. Therefore, discuss your plans for providing the appro-
priate post-accident monitoring instrumentation as it pertains to
containment systems, and discuss how your plans comply with the
recommendations of Regulatory Guide 1.97.

022.19 Information presented in Table 6.2.4-1 indicates the containment
purge systems will be used during power operation of the plant.
We will therefore require that the design of the Watts Bar contain-
ment purge systems satisfy Branch Technical Position CSB 6-4,
"Containment Purging During Normal Plant Operations," which is enclosed.
Should you choose to limit the use of the purge system to less than
90 hours per year when the plant is in the start up, power, hot
standby, or hot shutdown modes of operation, your response need not
address Item B-5 of BTP CSB 6-4.

022.20 Specify the internal and external design pressure of the secondary
containment structure.

022.21 Describe the periodic test program that will be conducted to demonstrate
the functional capability of the secondary containment ventilation
system, confirm, the validity of the calculated depressurization
time, and determine the secondary containment inleakage rate.

022.22 Specify and justify the fraction of primary containment leakage
that is assumed to enter the auxiliary building and the secondary
containment annulus.

022.23 Specify the containment design leakage rate in weight percent per
day, or the pressure and temperature used to calculate the leakage
rate in volume percent per day.

022.24 Provide the following information with regard to the secondary
containment pressure analysis:

a. Discuss and justify the assumptions made regarding heat transfer
to the containment vessel and from the vessel to the secondary
containment. The secondary containment analysis should
consider both radiative and convective heat transfer. The analysis



should be based on heat transfer coefficient which maximize
heat transfer to the secondary containment atmosphere. For
example, heat transfer to the primary containment vessel should
be based on the heat transfer coefficients recommended in
Branch Technical Position CSB 6-1, for the minimum containment
pressure analysis.

b. Discuss and justify the analytical model used to determine the
containment vessel expansion. Specify the decrease in the
annulus volume, and the increase in the annulus pressure
due to vessel expansion.

c. Discuss and justify the assumptions made regarding fan per-
formance.

d. Specify the range of operating conditions, (pressure, temperature,
relative humidity) within the annulus and justify the conservatism
of the assumed initial values.

022.25 Describe the design features that are alluded to, which will prevent
the release of fluid from high energy lines into the annulus between
the primary and secondary containment. Identify all lines within
the annulus and specify which will be provided with this
design feature. For any lines which will not have this
design feature, provide an analysis which demonstrates that the
shield building and containment vessel are capable of withstanding
the effects of a postulated pipe rupture within the annulus.

022.26 Identify all secondary containment openings such as personnel
access doors and equipment hatches. Discuss the administrative
control to be exercised over these openings.

022.27 Compare the design of the containment emergency sumps to Regulatory
Guide 1.82, "Sumps for Emergency Core Cooling and Containment
Spray Systems."

022.29 Section 6.2 does not present a complete leakage rate testing program.
Regulatory Guide 1.70, Revision 2, Standard Format and Content of
Safety Analysis Reports for Nuclear Power Plants, describes the
information which should be provided. Provide a detailed discussion
of the containment leakage rate test program, and identify and
justify all exceptions to the explicit requirements of Appendix J
to 10 CFR 50.



022.30 Identify those fluid lines penetrating the containment which will
be vented and drained to ensure exposure of the system containment
isolation valves to the containment atmosphere and the full differential
pressure during the containment integrated leakage rate (Type A)
test. Those systems that will remain fluid filled for the Type
A test should be identified and justification given.

022.31 Provide plan and elevation drawings of the personnel air lock,
and identify all mechanical and electrical penetrations. Discuss
and schematically show the design provisions that.will permit the
personnel air lock door seals and the entire air lock to be tested.

Discuss the design capability of the door seals to be leak tested
at a pressure of Pa; i.e., the calculated peak containment internal
pressure. If it will be necessary to exert a force on the doors
to prevent them from being unseated during leak testing, describe
the provisions for doing this.

022.32 Provide a table of all containment isolation valves that will be
subjected to Type C leak rate testing. identify all valves that
will not be subjected to Type C leak rate testing and provide
justification for exempting these valves from Type C testing.
Identify all valves for which the applied test pressure is not in
the same direction as the pressure existing when the valve is required
to perform its safety function, and provide evidence to show acceptability
of testing the valve with pressure in the reverse direction.

For each fluid line that penetrates the containment, schematically
show the isolation valve arrangement and the design provisions,
that will permit the isolation valves to be leak tested. Indicate
the direction in which the valves will be leak tested.

022.33 Provide a table listing all containment penetrations that will be
subjected to Type B leak rate testing.

022.34 Provide a discussion of the bypass leakage evaluation in accordance
with Branch Technical Position CSB 6-3. which is enclosed. Provide
a table of potential bypass leak paths which include:

a. A list ofall primary containment penetrations by system or
line and penetration designation.

b. Line size.

c. Termination region.

d. A key to a list of leakage barriers (.e.g., valves, collection
systems, closed systems)

e. Potential bypass paths (yes or no).



022.35 Specify the minimum period of time to be alloted for stabilization
of containment conditions (temperature, pressure, humidity) prior
to initiation of the integrated leak test.

022.36 Specify the type of supplemental integrated leak test to be
performed and describe the test procedure. State the acceptance
criteria for the supplemental leak test.

022.37 Appendix J requires that containment piping penetrations fitted with
expansion bellows be tested at least every 2 years at Pa. Identify
any penetration fitted with expansion bellows that does not have
the design capability for Type B testing and provide justification.

022.38 Discuss the procedures for corrective action in the event that
excessive leakage is discovered during the Type A test.

022.39 Provide assurance that the acceptance criterion for individual
penetration or isolation valve leakage rates does not conflict
with, the acceptance criterion for allowable bypass leakage.
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040.0 POWER SYSTEMS BRANCH

040.1 Supplement the information contained in FSAR Sections 3.2 and 3.10,

(3.2, concerning the Electrical Power System Equipment, as follows:

3.10)
1. Provide a concise summary listing (tabulation) correlating all

safety related electrical power system equipment, equipment
locations, seismic design bases at each location and seismic
test and/or analysis results. This summary listing should
include the 6.9kV shutdown boards and logic relay panels,
6.9kV/480V pressurizer heater backup group transformers;
all 480 panelboards, boards and transfer devices; 120 V a-c

system components, 125 V d-c system components, electrical
penetration assemblies, motor operated valves, diesel
generators, etc.

2. Provide a more detailed description of the seismic qualification
method (test and/or analysis) used for each piece of category
I electrical equipment identified in the above summary listing.
This description may be incorporated in the listing.

3. Confirm that the seismic qualification testing demonstrated
the capability to change state or operate during a safe
shutdown earthquake (SSE) for all electrical equipment which
is required to so operate in performance of their design

functions. Provide the bases for the methods of simulating the
net effect of the design basis seismic event which were used
in the qualification tests.

4. Verify that the auxiliary equipment (local control panels,-
lube oil system, etc.) which is required for the operation of

the emergency diesel generators has been seismically qualified.
Describe the testing and/or analysis performed to seismically
qualify this equipment and state the results of this testing
and/or analysis.

040.2 Supplement and revise the information in Section 3.11 regarding
(3.11) environmental qualification of the safety related electrical

equipment located in the primary containment to include the following:

I. Provide a separate listing of all safety-related electrical
power equipment which is located within the primary containment.

2. For each piece of electrical equipment identified in the above

listing, state the length of time from occurrence of the design
basis accident (DBA) during which that item is required to

operate in order to perform its design safety function.
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3. Describe the environmental qualification testing performed for

each component identified. Your response should (a) state whether

the tests were performed on prototype equipment, (b) contain
sufficient detail to permit a direct comparison between the

test conditions and the limiting DBA conditions and the limiting
DBA conditions (superimposed on normal aging) for all parameters,
and (c) discuss the adequacy of the environmental qualification
for each component.

4. If environmental qualification is based (in whole or in part)

on the analysis or on use of data from tests performed on other

than prototype equipment, describe and justify each instance
of the use of these methods and justify the applicable documentation.

040.3 With regard to the balance of plant Class IE electrical equipment
(3.11) located outside the primary containment, the staff requires that the

(RSP) following qualification test program information be provided.

1. Equipment design specification requirements.

2. Test plan,

3. Test setup,

4. Test procedures, and

5. Acceptability goals and requirements-

The information shall be provideed for at least one item in each

of the following groups of Class IE equipment, including test results.

a-. Switchgear.

b. Motor control centers

c. Valve operators

d. Motors

e. Cables, and

f. Diesel Generator Control Equipment

It is not necessary to respond to any aspect of the above request
which has been previously addressed, except by reference to the

appropriate FSAR section(s).



040.4 Provide a diagram in the FSAR which shows typical valve arrangments
(6.2) for the primary containment isolation valve. Also, show on this

diagram their associated operators (i.e., motor operated, solenoid
operators, etc.). The diagram should also denote their locations
inside the primary containment, within the annulus region, and
and where appropriate, outside the shield wall.

040.5 With regard to the cold leg accumulator motor operated isolation
(6.3, valves address the following:
7.6,
8.3) 1. State the reason for the P-ll setpoint of 1715 psig (See

Section76.3.2.15 of the FSAR).which controls the actuation
control circuitry that automatically opens these valves when
the primary system pressure exceeds this value.

2. State the response time for these valve operators, that is,
the time required for these valves to move from the full close
position to the full open position. Also, provide the basis
for this response time requirement and verify the operability
of the valves given the maximum differential pressure that
could appear across the valves during opening.

3. Verify that for each of these valves the electrical power supplies
used for the two-position indication circuits are redundant,
physically separated, and electrically independent.

040.6 Based on the information presented in Section 6.3, we believe that:
(6.3

Table 1. The proposed design of the circuits used to switch-over from
6.3-3) the injection mode to.the recirculation mode of operation
(RSP) following a Loss-of-Coolant Accident does not conform to the

requirements of IEEE Standard 279-1971, and

2. The complexity of the proposed switch-over may not provide
adequate assurance that the operator will correctly perform the
required action.

The staff's position is that the electrical controls should be designed
to meet the requirements of IEEE Standard 279-1971 including the
requirements for automatic and manual initiation of protective actions
at the systems level. In addition, the procedures should be of
such simplicity as to provide a high degree of assurance that the
operator will perform correctly all actions that are necessary to
protect the health and safety of the public.

Therefore, either modify your design to show conformance with the
staff's position, or justify the present design, as opposed to a
design which provides automatic and system level manual initiation
of switch-over as required by the literal interpretation of IEEE
Standard 279-1971.



Justification of the present design should include:

a. Definition of the time available (specify numerical value)
for the operator to complete the necessary monitoring and switching
functions for switch-over to the recirculation mode prior to
onset of conditions (assumed and defined worst case) that are
unacceptable from the standpoint of plant safety,j

b. explicit, identification of all indicators and manual switches
(along with their locations on the control panels) which the
operator must monitor and operate to effect switchover.

040.7 With regards to IEEE Standard 336-1971, Installation, Inspection
(7.1, and Testing Requirements for Instrumentation and Electrical Equipment
8.3) During the Construction of Nuclear Power Generating Stations, it

is not clear from the discussions presented in Sections 7.1.2 and
8.3 of the FSAR whether the requirements of this standard have been
or will be met for the installation,.inspection, and testing procedures
for electrical penetrations, cabling, and raceways, switchgear and
control panels. Provide an additional discussion defining the degree
of conformance to the requirements of this standard for the above
items.

040.8 Incidents have occurred at a nuclear power plant that indicate a.
(7.0, deficiency in the electrical control circuitry design. These incidents
8.0) included the inadvertent disabling of a component by racking out

the circuit breaker for a different component.

As a result of these occurrences, we request that you perform a
review of the electrical control circuits of all safetyrelated
equipment at the plant, so as to assure that disabling of one
component does not, through incorporation in other interlocking or
sequencing controls, render other components inoperable. All modes
of test, operation and failure should be considered. Verify and state
the results of your review.

Also, your procedures should be reviewed to ensure they provide that,
whenever a part of a redundant system is removed from service, the
portion remaining in service is functionally tested immediately
after the disabling of the affected portion and, if possible,
before disabling of the affected portion. Verify that your procedures
include the above cited provisions.



040.9 Provide the criteria and design bases which established the power
(6.0, requirements associated with the heat tracing for the boron injection
7;0, tanks and related piping of the chemical addition system. Discuss the
8.0) consequences of a single failure in a power supply associated

with each of the above mentioned items. Also, state the bases for
not powering the boric acid transfer pump motor from the Class IE
Electrical System.

040.10 Provide the results of a review of your operating, maintenance,
(7.0 and testing procedures to determine the extent of usage of jumpers
8.0.) or other temporary forms of bypassing functions for operating, testing,

or maintenance of safety related systems. Identify and justify
any cases where the use of the above methods cannot be avoided.
Provide the criteria for any use of jumpers for testing.

040.11 Table 7.1-1 of the FSAR identifies ten protection system actuation
(Table functions which will not be periodically tested during power operation
7.l-l, of the plant. However, based on our review of the electrical logic
8.0) and schematic diagrams for the main'steam line stop and main feedwater

control valves it appears that it would not be difficult to stroke
test these valves periodically at reduced power operation. State
if these valves will be stroke tested during such operation of the
plant.

040.12 With regard to safety related "manually-controlled electrically-
7.'3, operated valves" please provide the following:
8.3)

1. An evaluation of all safety-related fluid systems to identify
all such valves whose failure, i.e., failure to:operate on demand
or undesired spurious operation, can result in'the loss. ,of
capability to perform a system safety function.

2. A description of the means provided to meet the single failure
criterion in safety related fluid systems where it is identified
that a single failure, as defined above, will result in the loss
of capability to perform the system safety function.

040.13 For the residual heat removal isolation valves (FCV 74-1 and FCV-74-2)
(7.*6, supplement the information contained in the FSAR and/or electrical
8.3) diagrams to address the items below.

1. Provide the exact physical location in the plant and in the system
of pressure switches PS-68-66A, PS-68-66B, PS-68-66D, PS-68-66E,
PS-68-68A, PS-68-68B, PS-68-68D, and PS-68-68E (see logic
diagram 47W611-74-1 Revision 2). State any additional diversity
i.e., design, functional, etc.) which is provided by these
switches. other than equipment diversity.



2. Explicityly identify the 480-Volt motor control centers which
provide power to these two valves.

040.14 With regard to the safety related electrical and control drawings
(1.7, or diagrams, provide the following:
7.0,
8.0) 1. Update Table 1.7 of the FSAR to reflect the latest electrical

and control drawings available for the Watts Bar Stations.
In cases where the latest available drawings have not been
submitted, provide these drawings.

2. Logic diagram 47W611-3-2, Revision 1, shows that the main feedwater
isolation valves (which are located downstream of the main
feedwater control valves) are commanded to open if a safety
injection or high-high steam generator level signal is present.
This does not agree with the wiring diagrams which show that
these valves will be commanded to close if either of the above
signals are present. Accordingly, verify that the wiring diagrams
are correct and that the logic diagram will be revised.

3. Based on our examination of the FSAR diagrams and other diagrams
which were provided for the Watts Bar Stations, that physical
layout and cable interconnecting drawings will be required to
assist in our review and evaluation of your compliance with the
physical separation criteria. We should be able to verify
your implementation of the physical separation criteria for
protective systems, components, and penetrations in the plant.
As such, provide selected physical layout and cable interconnecting
drawings to permit the above evaluation.

040.15 As noted in Section 7.7 of the FSAR the Safety System Status Monitoring
(7.7, system is a non-safety system. However, this system's inputs originate
8.3) within the actuation control circuitry of safety related equipment

(such as pumps and valves). Accordingly, these input devices must
be qualified as electrical isolation devices. Therefore, provide
an explicit description of these devices supplemented with diagrams
where appropriate and state how they were qualified as isolation
devices. Also, state the results of this qualification along with
acceptability requirements, and if qualified by actual test, provide
the test setup and test procedures used.

040.16 Provide a description of the switchyard batteries installation.
(8.2) This description should include a discussion of the independence

of these power supplies.

040.17 State the results of an evaluation of the design of your facility's
(8.1, Class IE electrical distribution system to determine if the operability
8.2) of safety related equipment, including associated actuation control

circuitry, can be adversely affected by short term or long term
degradation of the grid system voltage within the range where the
offsite power is counted on to supply important equipment. Your
response should include all of the following:



1. An estimate of the fraction of normal plant operating time in
which the plant auxiliary systems (safety related and non-
safety related) will be supplied by offsite power.

2. The voltage used to describe the grid distribution systems
is usually a "nominal" value. State the normal operating range
of the grid system voltage and the corresponding voltage values
at the 6.9 kV start buses, 6.9 kV unit boards, 6.9 kV shutdown
boards and the 480-V shutdown boards.

3. The transformers utilized in power systems for providingthe
required voltage at the various system distribution levels are
normally provided with taps to allow voltage adjustment. Provide
the results of an analysis of the design to determine if the
voltage profiles at the safety related buses are satisfactory
for the full load and minimum load conditions on the system and
the range of grid voltage. Describe the tests or other measures
that will be taken, prior to plant operation and after initial
power operation, to verify the adequacy of the design in this
regard.

4. Assuming the facility auxiliary loads are being carried by the
station generator, provide the voltage profiles at the safety
buses for grid voltage at the normal maximum value, the normal
minimum value, and at the degraded conditions (high or low
voltage, current, etc.) which would require generator trip.

5. Identify the physical location of sensors and provide the trip
setpoint for the facility's Loss of Offsite Power (undervoltage
trip) instrumentation. Include the basis for the trip setpoint
selection.

6. Assuming operation on offsite power and degradation of the
grid system voltage, provide the voltage values at the safety
related buses corresponding to the maximum value of grid voltage,
and to the degraded grid voltage corresponding to the under
voltage trip setpoint.

7. Utilizing the safety related bus voltage values identified in
6 above, evaluate the capability of all safety related loads,
including related actuation control circuitry, to perform their
safety functions. Include a definition of the voltage range
over which the safety related components, and non-safety components,
can operate continuously in the performance of their design function.

8. Describe the bus voltage monitoring and abnormal voltage alarms
available in the control room.



040.19 As stated in the FSAR, the safety function of the under voltage rel'ays
(8.2, is to detect the loss of offsite (preferred) power system voltage
8.3) and initiate the necessary actions required to transfer safety related

buses to the onsite power system. Provide a detailed discussion
which describes the load shedding feature of the design (required
prior to transferring'the buses to the diesel generator system)
and the capability of the onsite systems to perform their function if
the load shedding feature is retained after the diesel generators
are connected to their respective safety buses. State the bases
for retention or reinstatement of the load shedding function after the
diesel generators are connected to their respective buses.

040.20 State the time required for the automatic transfer circuitry to
(8.2) transfer the 6.9 kV start buses from the unit station service

transformers to the common station service transformers. State the
time required for the automatic transfer circuitry to transfer the

..start buses from one common service station transformer to the other
common service station transformers. Also, describe the interlocks
provided.

040.21 Provide a sketch which shows how the two separate 250-V d.c. buses
provide the necessary control power for all circuit breakers associated
with the 6.9 kV secondary windings of the common station service
transformers. Also, indicate how these two 250-V d.c. buses provide
control power for all circuit breakers associated with each reactor
coolant pump board and all circuit breakers associated with each
6.9 kV unit board (refer to Figure 8.1-2 of the FSAR).

040.22 The transfer of manual control as indicated on the various schematic
(8.2) diagrams for safety related equipment show that in some cases, the

switches used to effect the transfer also remove the automatic actua-
tion capability as well as transferring the manual control from the
main control room to another location. Identify, each safety-related
component (such as motors) for which the above applies and provide
the bases for its design. Also, state any design features (such as
keylock enclosure) which are provided to add assurance that these
transfers of control switches are in the correct position during
plant operations.

040.23 Provide a diagram which shows the arrangement of the main control
(7.5, room panels. -Indicate on this diagram the panels which display

8.3) (or contain) the various safety-related controls, indicators, and/or
alarms.

040.24 Section 8.3 and Figure 8.1-3 indicates that a synchronizing signal
(8.3) is provided to the inverter from the 120-Va.c. maintenance power

source. Provide a discussion of the consequences of the loss of this
synchronizing signal and any indicators which may be available
to indicate the signal loss.



040.25 State the extent of conformance of the safety systems to Regulatory
(8.3) Guides 1.63 and 1.75. Also, for each case where the Watts Bar

design does not conform to a particular recommendation contained
in these Regulatory Guides, state the technical bases for the acceptability
of the Watts Bar design.

040.26 The Watts Bar design does not bypass the thermal overload protective
.(8.3) devices for electric motors on safety related motor-operated

valves. Therefore, state the degree of conformance of your design
to the recommendations contained in Regulatory Position C(2) of
Regulatory Guide 1.106, "Thermal Overload Protection for Electric
'Motors on Motor-Operated Valves."

040.27 For the Auxiliary Feedwater System design, the staff position is that.,
(6.0, this system should be capable of operating even if all alternating
7.4, current power (other than the static inverters) is unavailable.
8.3) It does not appear from the electrical diagrams provided that the
(RSP) design of the Auxiliary Feedwater Systems for the Watts Bar Stations

conforms to this position. Accordingly, provide verifying information
which clearly indicates conformance to this position.

040.28 With regard to the safety related final actuation control circuitry
(8.3) address the following:

1. It has been noted for other plants which have essentially the
same engineered safety features fluid system design as the
Watts Bar Stations, that permissive interlocks were incorporated
in the final actuation control circuitry for safety-related
motor operated valves. An example of such permissive interlocks
is a limit switch associated with a valve in one train which
is wired directly into the final actuation control circuitry
for a valve of the other train. Thus, unless the first valve
is in a certain position automatic and/or manual operation of
the second valve is precluded. Accordingly, identify all such
which are incorporated into the final actuation control circuitry
of safety-related motor (or other) operated valves. Your
response should identify the source component of these interlocks
and whether this component is safety-related or non-safety
related. In addition, state the technical basis for each such
interlock identified.

2. It has also been noted during reviews that pressure switches
or other devices were incorporated into the final actuation control
circuitry for large horsepower safety-related motors which are
used to drive pumps. These switches or devices preclude automatic
(safety signal) and manual operation of the motor/pump combination
unless permissive conditions such as lube oil pressure are
satisfied. Accordingly, identify any safety-related motor/pump
combinations which are used in the Watts Bar design that operate.
as noted above. Also, state any diversity which is provided
for the pressure switches or permissive devices that are used.
in this manner.



0.29 Identify all electrical equipment, both safety and non-safety, that
6.3) may become submerged as a result of a LOCA. For all such equipment

(8.3) that is not qualified for service in such an environment, provide
an analysis to determine the following:

1. The safety significance of the failure of this electrical
equipment (e.g., spurious actuation or loss of actuation function)
as a result of flooding.

2. The effects on Class IE electrical power sources serving this
equipment as a result of such submergence, and

3. Any proposed design changes resulting from this analysis.

040.30 It has been noted that the General Warning Alarm Circuitry (for the
(7.2) Solid State Protection System) associated with the undervoltage
(8.3) coil driver that provides control for the reactor trip system scram

breakers should be modified. This modification precludes an undetected
failure ofa:azener diode'associated with the undervoltage coil
driver circuitry, from permitting both trains to be placed in the
test mode without producing a scram. Confirm that this modification
has been completed for the Solid State Protection Systems that
will be used at the Watts Bar Stations.

040.31 With regard to the Tables provided in Section 8.3 of the FSAR,
(8.3) address the following:

1. Tables 8.3-4 and 8.3-5 show that for certain power train board
loadings the maximum load demand KVA exceeds the board bus
ratings KVA. This is particularly true for the control and
auxiliary building vent board 181-B, where the maximum load
demand as indicated for accident condition is 515 KVA and the
board bus ratings is indicated as 498.8 KVA. State the
technical basis which makes this acceptable.

2. Tables 8.3-13, 8.3-14, 8.3-15, and 8.3-16 show that the
120-Volt a-c vital instrument power board 1-III, l-IV, 2-I,
and 2-1I respectively are loaded with non-safety related loads
(19 to 23 non-safety and 6 safety-loads, for each of these
boards). While it is recognized how the overall design is
configured (protection system essential power requirements),
provide additional information to support the conclusion that
these non-safety loads will not degrade the performance of any
safety loads.
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3. Provide the same information as requested in Item 2 above for

the 125-V dc vital battery boards I, II, III, and IV.

4. Tables 8.3-21 and 8.3-22 show that the estimated Unit #1

annunciator load (61 amperes) is larger than the estimated

Unit #2 annunciator load (24 amperes) if a 480-V a.c. power source

is unavailable. State the reason for this estimated load

difference and if it is due to annunciators (for different

Units) which are powered from a single battery board identify

these annunciators.

040.32 Explicitly identify the 480-V a.c. power source for the battery

(8.3) charger that is associated With each of the four 125-Volt diesel

generator batteries (lA-A, lB-B, 2A-A, and 2B-B). Also, state if

a spare charger is provided for these battery chargers.

040.33 Section 16.3 of the FSAR denotes that one of the four 125-V d.c.

(8.3, vital station control power batteries may be inoperable for a period

16.3) of up to 2 hours. Since, the same technical specifications would

be used for a two train-four battery per unit design, this

specification does not appear to be appropriate for the Watts Bar

design (i.e., two units, two train per unit, and four batteries

for both units). Accordingly, provide additional information which

supports the conclusion that this technical specification is appropriate

for the Watts Bar design.

040.34 Identify high energy piping system(s) in the diesel engine room

(9.5.4) area and indicate what means are provided to protect the following

(9.5.5) diesel engine systems from the effects of a failure of high energy

(9.5.6) piping:
(9.5.7)
(9.5.8) 1. fuel oil systems

2. cooling water system

3. air starting system

.4. librication system

5. combustion air intake and exhaust system

(SRP 9.5.4, Part III, Item 8; SRP 9.5.5, Part III, Item 4;

SRP 9.5.6, Part III, Item 5; SRP 9.5.7, Part III, Item 3;

SRP 9.5.8, Part III, Item 6c).



040.35 Figures 9.5-20 and 21 Diesel Generator Fuel Oil System, P&IDs do
not indicate instrumentation for measuring the pressure drop across
any filters in the discharge line from each engine day tank. Describe
what means are provided (if any) for monitoring filters for cleanli-
ness. Indicate this information on the P&IDs.

040.36 Section 9.5.4 does not locate the day tank associated with each diesel
(9.5.4) generator set. Provide the location of the fuel oil day tank. The

day tank should be located at an elevation to assure a positive
pressure at the engine fuel pumps. (SRP 9.5.4, Part III, Item 5c).

040.37 The description in Section 9.5.4 and Figure 9.5-20 indicates that the
(9.5.4) instrumentation includes level switches which provide local fuel

level indication and-annunciate an alarm in the main control room
when the fuel level is high or low. Provide information on the use
of any temperature and pressure instrumentation and describe their
use for all modes of operation. (SRP 9.5.4, Part III, Item 1).

040.38 What provisions will be made in the design of the emergency diesel
(9.5.4) engine fuel oil storage and transfer system to minimize the entrance

of deleterious material into the system during recharging, by
operator error or natural phenomena. (SRP 9.5.4, Part III, Item 4).

040.39 In the section on System Description., 9.5.4.2, the FSAR mentions that
(9.5.4) there are two 68,000-gallon yard fuel oil storage tanks, while

Figure 9.5-21 indicates that the capacity is 71,000 gallons. Correct
this discrepancy.

041.41 Indicate in the system description if there is an overflow line to
(9.5.4) return excess fuel oil delivered by the transfer pump back to the

fuel oil storage tank. Provide such a line on Figure 9.5-20.
(SRP 9.5.4, Part III, Item 5d)

040.42 For the emergency diesel engine cooling water system EDECWS, provide
(9.5.5) the individual and total heat removal rates required by components.

(SRP 9.5.5, Part III, Item 1).

040.43 Indicate the measures to preclude long-term corrosion and organic
(9.5.5 fouling in the EDECWS that would degrade system cooling performance,

and the compatability of any corrosion inhibitors or antifreeze
compounds used with the materials of the system. Indicate if the
water chemistry is in conformance with the engine manufacturers
recommendations. (SRP 9.5.5, Part III, Item 1c).

040.44 The diesel engine generator sets should be capable of operation at
(9.5.5) less than full load for extended periods without degradation of

performance or reliability. Provide a discussion of your diesel
engine operating parameters, including minimum load requirements, and
relate this to anticipated minimum loads under accident recovery
conditions and during accident standby operation when offsite power
is available. (SRP 9.5.5, Part III, Item 7).



040.45 Provide a discussion of the measures taken in the design of the
(9.5.6) standby diesel generator air starting system to preclude the fouling

of the starting air valve or filter with containments such as oil
carry over and rust. (SRP 9.5.6, Part III, Item 1).

040.46 For the diesel engine lubrication system in Section 9.5.7, provide
(9.5.7) the following information: 1) define the temperature differentials,

flow rate, and heat removal rate of the interface cooling system
external to the engine and verify that these are in accordance with
recommendations of the engine manufacturer; 2) discuss the measures
that will be taken to maintain the required quality of the oil,
including the inspection and replacement when oil quality is degraded;
3) describe the protective features (such as blowout panels)
provided to prevent unacceptable crankcase explosion and to mitigate
the consequences of such an event; and 4) describe the capability
for detection and control of system leakage. (SRP 9.5.7,
Part II, Items 8a, 8b, 8c, Part III, Item 1).

040.47 Provide the criteria and bases for the various steam and condensate
(10.1) instrumentation systems. The FSAR should differentiate between

operating and required safety instrumentation.

040.48 Discuss the effects of a high and moderate energy piping failure or
(10.2) failure of the connection from the low pressure turbine to condenser
(10.4.1) on nearby safety related equipment or systems. Discuss what protection

will be provided the turbine overspeed control system equipment,
electrical wiring and hydraulic lines from the effects of a high
or moderate energy pipe failure so that the turbine overspeed
protection system will not be damaged to preclude its safety function.
(SRP 10.2, Part III, Item 8; SRP 10.4.1, Part III, Item 3a).

040.49 In the turbine generator section discuss: 1) the valve closure times
(10.2) and the arrangement for the main steam stop and control and the

reheat stop and intercept valves in relation to the effect of a
failure of a single valve on the overspeed control functions;
2) the valve closure times and extraction steam valve arrangements
in relation to stable turbine operation after a turbine generator
system trip; 3) effects of missiles from a possible turbine-generator
failure on safety related systems or components. (SRP 10.2, Part III,
Items 3, 4).

040.50 Provide a discussion on the inservice inspection program for throttle-
(10.2) stop, control reheat stop and interceptor steam valves and the capability

for testing essential components during turbine generator system
operation. (SRP Section 10.2, Part III, Item 5 and 6). (SRP
10.2, Part III, Item 6).



040.51 Describe, with the aid of drawings, the bulk hydrogen storage facility
(10.2) including its location and distribution system. Include the

protective measures considered in the design to prevent fires and
explosions during operation such as filling and purging the generator,
as well as during normal operation.

040.52 Indicate what design provisions have been made to preclude failures
(10.4.1) in the main condenser tubes or components from turbine bypass

blowdown (SRP 10.4.1, Part III, Item 3c).

040.53 Describe the measures taken to prevent the corrosion of corrosion
(10.4.1) of condenser tubes and their components. (SRP 10.4.1, Part III,

Item le).

040.54 Indicate and describe the means of detecting radioactive leakage
(10.4.1). linto the condenser and the means for processing excessive amounts.

(SRP 10.4.1, Part III, Item 2b).

040.55 Section 10.4.2.2 describes how radioactive gaseous effluents from the
(10.4.2) main condenser evacuation system will be processed. Provide a

description of how contaminated or radioactive condensate from the
steam jet ejector inter and after condenser will be processed.

040.56 in Section 10.4.2.3, discuss how you prevent the buildup of explosive
(10.4.2) mixtures in the air removal equipment. In your discussion include

what instrumentation has been provided in the design of the main
condenser evacuation system to detect, annunciate, and prevent the
buildup of potentially explosive mixtures. (SRP 10.4.2, Part III,
Item 3).
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112.7 The stresses referred to in Subsections 3.6A.2.l.2.1A.(2)(b),
(3.6A.2) 3.6A.2.1.2.l.B.(2)(b) and 3.6A.2.1.2.1.C(l)(2) of the FSAR

should be calculated from normal and upset plant condition
loads with the upset plant condition loads defined as:

sustained loads + all system operating transients

associated with upset condition + OBE

Revise all of the above noted subsections to be consistent
with the above criteria.

112.8 The information presented in Subsection 3.6A.2.1.2.1.C,
(3.6A.2) "Exceptions for Longitudinal Splits and Circumferential
(6.6.8) Ruptures" is not completely acceptable. To justify a break

exclusion region in piping systems penetrating primary
containment, the criteria presented in NRC Branch Technical
Position MEB 3-1, Paragraphs B.l.b(2) through B.l.b(5) and
NRC Branch Technical Position APCSB 3-1, Paragraph B.2d should
be specified in addition to the information presented. It
is the staff's position that one hundred percent volumetric
examination of all process piping welds in this region be
performed during each inspection interval.

112.9 Revise Subsection 3.6A.2.1.2.2-B to properly define S values
(3.6A.2) of expression 0.4(12. S + S).

112.10 Explain how you intend to use the rapid strain rate effect
(3.6A.2-3) and strain hardening effect which is mentioned in Subsection

3.6A.2.3.1.4. Acceptable criteria can be found in NRC
Standard Review Plan, Section 3.6.2, Paragraph II.2.a,
"Dynamic Analysis Criteria."

112.11 The design criteria for guard pipes as presented in
(3.6A.2) Subsection 3.6A.2.4 of the FSAR is not completely accept-

able. The allowable stress of 0.9 times the yield stress
is not acceptable. In addition, there is no mention of any
test of the guard pipe assembly. Acceptable criteria for
guard pipes is presented in NRC Technical Position MEB 3-1,
Paragraph B.l.b(6). Revise Subsection 3.6A.2.4 in the FSAR
to be consistent with the above criteria and Branch Technical
Position APCSB 3-1, Paragraph B.2d.

112.12 In Subsection 3.6A.2.1.2.1A define the exceptions that will
(3.6A.2) be taken to the break locations and configuration criteria.
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112.13
(3. 6B. 2. 1)

112.14
(3.6A)

Topical Report WCAP-8082 is referenced in Subsection 3.6B.2.1for the criteria used to determine break and crack locations
in the reactor coolant system piping. This reference is
acceptable if the following information is provided:

(a) Verify that the design of the Watts Bar reactor coolant
system piping is similar to the design used in WCAP-8082.
If not, then justify the validity of using the same break
locations as those used in WCAP-8082;

(b) Specify the interface responsibility between Westinghouse
and Balance-of-Plant supplier for the design of the
component supports and any.other applicable portion of
the reactor coolant pressure boundary which is not part
of the reactor coolant loop as defined by WCAP-8082;

(c) Provide information with respect to the site-related
earthquake intensity and character (OBE) which demon-
strates that the seismic loadings are within the upper
bound specified in WCAP-8082.

In Section 3.6A of the FSAR, provide the following information
for all piping except the Reactor Coolant Loop:

(a) Sketches showing the locations of the resulting postulated
pipe ruptures, including identification of longitudinal
and circumferential breaks, structural barriers, if any,
restraint locations, and the constrained direction in
each restraint;

(b) A summary of the data developed to select postulated breaklocations including, for each point, the calculated stress
intensity, the calculated cumulative usage factor, and thecalculated primary plus secondary stress range as delin-
eated in Branch Technical Position MEB 3-1.

Provide the limits which will be used for bolting material forcomponents which are subjected to loads associated with the
faulted condition, since such limits are not provided either
in the body of ASME Section III or in Appendix F of Section
III.

In Subsection 3.9.3.1.1., a statement is made that the results
of analyses for ASME Class I components, systems and supports
are documented in the stress report. Since the staff does notreview the stress reports, provide in the FSAR, a sumary ofthese results together with critical locations and applicable
allowables stresses and deformations.

112.15
(3.9)
(5.2)

112.16
(3.9.3.1)
(5.2.1.10)
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1,12.17
(3.9.2.1)

112.18
(3.9.2.2)
(3.9.3.2)
(3.10)

112.19
(3.9.2.4)

112.20
(3.9.3.2)

The informati-n in Subsection 3.9.2 "Preoperational Vibration
and Dynamic Effects Testing" is not completely acceptable.
In addition to the information presented, it is the staff's
position that in the FSAR, a commitment should be made to

conduct preoperational piping vibrational and dynamic effects
testing in accordance with NRC Standard Review Plan, Section

3.9.2 on all of the following classes of piping systems in

Watts Bar Nuclear Plant:

(a) All ASME Class 1, 2 and 3 piping systems;

(b) All high energy piping systems outside containment;

(c) All seismic Category I portions of moderate energy

piping systems outside containment.

Revise Subsection 3.9.2.1 to include all of the above piping
systems.

The response to Question 112.5 is not completely acceptable.
It is the staff's position that for plants whose construction
permits were docketed before October 27, 1972, justification
shouid be presented to demonstrate that equipment tested
to IEEE Std. 344, 1971 requirements will perform its required

safety function during design basis seismic event. In the
absence of valid justification of the above requirement, some
equipment may have to be retested to current seismic qualifi-

cation standards. Identification and selection of such

components to be retested will be based on an inspection by
NRC personnel of installed equipment at the plant site prior
to the issuance of the operating license.

Subsection 3.9.2.4 states that the requirement of the
Regulatory Guide 1.20 will be met by conducting the confirm-

atory preoperational testing examination. Provide the
schedule as to when these test results will be available
for staff review in accordance with Paragraph D.4 of the
Regulatory Guide 1.20.

Subsection 3.9.3.2.2.2 of the FSAR states that the criteria
used to assure functional adequacy of active seismic Category

I fluid system components is similar to Bellefonte Nuclear
Plant. However, the seismic qualification for Watts Bar is
for 2-dimensional earthquake, while for Bellefonte it is for

3-dimensional earthquake. This may not be completely acceptable.
Describe the difference between the two earthquake seismic



112.20

112.21
(3.9.3.1)
(5.2.1.10)

112.22
(3.9.3.3)

112.23
(3.9.3.4)

112.24
(3.9.3.4)

112-4

qualification programs. Descri).e in case of Watts Bar:

(1) which 2 dimensions will be considered;

(2) if these component motions are independent
of each other; and

(3) confirm that they are combined as an absolute sum.

Explain clearly the significance of terms E2/EA in Tables
3.9-8 through 3.9-10 and describe how it is related to other
terms of the load equation.

In Subsection 3.9.3.3, the procedures for acceptable design
of mountings for pressure-relieving devices which discharge
into closed or quasi closed systems may not be completely
acceptable. The FSAR must include a description of con-
servative dynamic analysis of the system, i.e. a time
history or equivalent effects of changes of momentum due to
fluid flow changes of direction, a description of the
calculation procedures, computer programs, and other methods
used in the analysis. Revise Subsection 3.9.3.3 to include
this information.

In Subsection 3.9.3.4.2.1.b(l) it is inferred that the allow-
able stresses defined in Table 3.9-21 are more conservative
than the support design requirements of ASME Section III,
Subsection VF. Provide the basis for this inference for
emergency and faulted condition allowable stresses.

For the design of Class 2 and 3 standard component supports,
Subsection 3.9.3.4.1 states that:

1. For upset conditions, the allowable stresses or load
ratings are 20 percent higher than those specified for
normal conditions, and

2. For emergency conditions, the allowable stresses or load
ratings are 80 percent higher than those specified for
normal conditions.

These limits are not in conformance with the ASME B & PV
Code, Section III, Subsection NF. Revise the section on
standard component support allowable stresses and load
ratings in such a manner that it will comply with the code.
Alternatively, replace the section with a commitment to
comply with the code.
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112.25 References on FSAR pages 3.10-7 and 3.10-8 may not be
(3.10) completely acceptable. The staff requires a commitment

to the paragraph IV, "Conclusions and Regulatory Positions"
of the Attachment A, "Mechanical Engineering Branch Report
on Seismic Audit of Westinghouse Electrical Equipment."
Revise Section 3.10 of the FSAR to comply with Attachment A.

112.26 For active pumps and valves and for all other components
(3.9) (including piping and vessels) required for safe shutdown
(5.2) of the plant, provide assurance that the design criteria

i.e. stress limit, deformation limit etc., which have been
utilized to evaluate the acceptability of each such component
under exposure to its worst case postulated loading environ-
ment will provide for sufficient component dimensional sta-
bility to assure its system functional capability as has been
assumed in the FSAR Ch. 15 analyses.

112.27 Supplement the information in Subsections 5.2.1.10.8 and,
(5.2.1.10) 5.2.1.10.7 by providing the following:

(a) A description of how the reactor vessel support LOCA
loads act on the schematic of the model of reactor
vessel supports;

(b) A description of the time history which was used on the
model of the vessel, supports, and internals; and

(c) A summary of the maximum calculated stresses and allow-
able stresses at the critical locations in the supports.',

112.28 Provide the schedule as to when the Watts Bar pipe break:
(10.3.1) study referred to in Subsection 10.3.1 of the FSAR will be

available for staff review. Verify if this report will
demonstrate the design adequacy of main steam isolation
valves and check valves to perform their function during a

postulated pipe rupture in the main steam line just inboard
of the containment isolation valve. Also, verify that the
report will discuss the analytical methods and procedures
usedto calculate the impact energy and the resulting
stresses and strains in the disc and other parts of the
valves which are subject to closure impact following a
postulated line rupture or a spurious closure of the
isolation valve.

112.29 Provide the following information in the Watts Bar FSAR:

1. A tabulation of snubbers utilized in your facility as
supports for safety related systems and components
including:
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112.29 a. System Identification and Location

b. Type (Hydraulic, Mechanical)
c. Fabricator and rated load capacity

d. Function (Shock or Vibration Arrestor, Dual Purpose)

2. A summary of the contents of the snubber design

specifications.

3. A description of snubber suppliers performance qualifi-

cation tests and load tests.

4. A summary of system and component structural analyses

showing:

a. Structural analysis model

b. Description of the characterization of snubber mechanical

properties used in the structural analysis including

considerations such as W differences in tension and

compression spring rates, (ii) effect of entrapped air

and temperature on fluid properties, (iii) other'factore

affecting snubber characteristics.

c. List load conditions and transients analyzed.

d. Maximum snubber loads, corresponding piping or component

stresses.

e. Comparison of computed loads and stresses from (d)

above with rated snubber load and component stress

intensity limits.

0
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Attachment A

MECHANICAL ENGINEERING BRANCH

REPORT ON

SEISMIC AUDIT OF WESTINGHOUSE ELECTRICAL EQUIPMENT

JULY 1976

I. INTRODUCTION

Since 1972, the Mechanical Engineering Branch (MEB), Division of Systems

Safety, had participated in a joint effort with the industry in revising

the IEEE-344, 1971 Standard regarding seismic qualification of seismic

Category I electrical equipment. Consequently, anew standard IEEE-344,

1975 edition and a new Regulatory Guide 1.100 endorsing the new standard

were issued. The major difference between these two versions of IEEE-344

is that the 1971 version requires only a single frequency test motion

along one direction at a time and the 1975 version asks for justifiable

test input to account for multi-frequency and simultaneous vertical and

horizontal excitation effects of the earthquake motion. To verify

that adequate margin existed in equipment tested using the 1971 edition,

MEB initiated a seismic audit program. With cooperation from the

Electrical Instrumentation and Control Systems Branch (EICSB) regarding

electrical functioning verification, Westinghouse equipment tested prior

to May 1974 was investigated. Most equipment in Westinghouse PWR plants

currently under OL (or post-CP) review and having a CP docketed prior

to October 1972 are in this category. As for equipment tested after

May, 1974 for plants having a CP docketed after October, 1972, Westing-

house has committed to conduct seismic qualification tests in conformance

with the IEEE-344, 1975 version.
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II. MEB EVALUATION OF WESTINGHOUSE EARLY EFFORTS

Since 1970, Westinghouse has sequentially submitted the following topical

reports for documenting their pioneered seismic qualification tests of

electrical equipment:

WCAP-7817 (NP),* "Seismic Testing of Electrical and Control Equipment

(Low Seismic Plants)"

WCAP-7821 (NP),-"Seismic Testing of Electrical and Control Equipment

(High Seismic Plants)"

WCAP-8021 (NP), '"Seismic Testing of Electrical and Control Equipment

(PG & E Plants)"

WCAP-7558 (NP), "Seismic Vibration Testing with Sine Beats"

WCAP-8373 (NP), <"'ýQualification of Westinghouse Seismic Testing Procedure

for Electrical Equipment Tested Prior to May 1974"

WCAP-7817 was for plants with maximum horizontal ground acceleration of

SSE up to 0.2g. The WCAP-7821 was for plants in the range of 0.2g to 0.4g.

All cabinet assemblies were tested with all the equipment installed. Actual

service mounting of the test item was simulated. Tests were conducted

along three mutually perpendicular directions individually with sine

beats either at each frequency increment or at each natural frequency

of the test item. Functional performance of the equipment was monitored

during and after the test. Structural integrity was ensured by visual

inspection after the test.

MEB his completed its review of the above topical reports, except

*(P) - Proprietary report
(NP) - Non-proprietary report
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WCAP-8021, and determined that the seismic testing methods'and

procedures used in reports WCAP-7817 and WCAP-7821 generally met the

requirements of IEEE-344, 1971 edition, however, we concluded that this

criteria was not necessarily sufficient since seismic excitations of the

equipment can occur with concurrent vertical and horizontal components

.with possible broad-band excitations, and equipment response may be

multi-mode with directional coupling. Although the use of sine beat

testing as described in WCAP-7558 and WCAP-8373 may induce large peak

responses for verifying structural integrity, the equipment response

behavior under the sine beat may not always closely simulate vibrational

behavior under earthquake excitation and therefore we could not conclude

that all types of equipment would remain operable. We reached the con-

clusion that additional assurance was needed by an audit to verify that

the previously conducted single-frequency sine beat testing indeed

simulated or enveloped the net effects of the SSE for the specified

equipment employed in each specific plant application.

III. THE SEISMIC AUDIT

As a means of obtaining this additional assurance, MEB started a seismic

audit program in 1975 for all Westinghouse seismic Category I electrical

equipment tested prior to May 1974. The audit consists of inspecting

specific items of equipment at plant sites to assess the adequacy of the

test method used for the actual equipment configuration in question.
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Seismic input parameters requiring review are amplitude (or g-level),

duration, frequency content, and directional considerations. Since the

sine beat method of testing generally has adequate amplitude and

duration, the audit has emphasized the frequency and directional consid-

erations. If the equipment configuration obviously is one in which a

single-degree-of-freedom response dominates, or the structural filtering

effects at the equipment mounting location is obviously, strong, the sine

beat test is acceptable. In addition, the equipment configuration and mass

distribution can also provide some evidence whether the directional coupling

is strong or weak for determining the acceptance of single-axis testing.

Since early 1975, the seismic audit team, which consists of three members

from MEB and one member from EICSB, has held several meetings with

Westinghouse personnel, inspected the seismic testing facilities, and

visited the Salem, Farley, and Sequoyah plants. The findings and con-

clusions of the seismic audit are as follows:

A. Information provided by Westinghouse in topical report WCAP-8373

and in the discussions during the early meetings were inadequate

to constitute a generic basis leading to an overall acceptance

of all previously tested equipment. Though impressive margins were

demonstrated in certain specific examples, there was no real

assurance that similar margins will always hold in every case.

Thus, the undertaking of a seismic audit program was necessary.
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B. Since 1975, Westinghouse has upgraded their testing facilities,

methodologies, and philosophies used to perform seismic qualifica-

tion tests for electrical equipment. The improved testing facilities

in the Astronuclear Laboratory, Pittsburgh, Pennsylvania has demon-

strated the capability to generate multi-frequency shake table motion

with concurrent vertical and horizontal components. Further improve-

ment will continue to be made, such as acquiring the capability of

feedback control to the shake table motions.

C. Westinghouse has committed to conduct seismic qualification testing

in conformance with IEEE-344, 1975 Edition for equipment to be

tested after May, 1974 and for equipment to be installed in plants

having a CP docketed after October 1972. A new topical report is

under preparation for specifying the testing methods and procedures

for implementing the new seismic requirements. The MEB position has

been to endorse IEEE-344, 1975 with the exceptions to this standard

specified in Regulatory Guide 1.100. Since Westinghouse has not

employed the methods to which exception was taken, the new topical

report will also conform with the Regulatory Guide 1.100.

D. For on-sit e item-by-item inspection of equipment at the Salem,

Farley and Sequoyah plants, the results are as follows:

1. Certain equipment has been accepted by observation of its config-

uration together with the results of tests conducted under the

previous single-frequency and single-axis tests, such as the NIS

Constant Voltage Transformer, Gas Radiation Detection Assembly and

Liquid Radiation Detector and Sampler. Further testing of this

equipment is not necessary. Due to more complicated considerations
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for RTD's, Westinghouse has submitted the following topical report:

WCAP-8234-A (NP), "Seismic Testing and Functional Verification

of By-Pass Loop Reactor Coolant RTD's".

MEB has completed its evaluation of the above topical. We

concluded that the seismic qualification tests conducted are

acceptable.

2. Since retest of a complete piece of a set of equipment was not

necessary, certain critical components of the equipment in

question were singled out for specific consideration, such as the

relays and printed circuit boards used in the Foxboro bistables,

7100 and 7300 series process control equipment, solid state

protection system, nuclear instrumentation system, and radiation

monitoring system. Since these components are vital to the

operability of the equipment, their proper functioning required

additional verification. In response to our concern, Westinghouse

has completed the following efforts:

a. Relays - Westinghouse has summarized their verification efforts

on seismic qualification of relays in the following topical

reports:

WCAP-8673 (P) and WCAP-8674 (NP), "Multi-frequency and Direction

Seismic Testing of Relays".

WCAP-8694 (P) and WCAP-8655 (NP), "Seismic Qualification of

the Rotary Relay for Use in the Solid State Protective System".

In addition, a meeting was held between NRC and Westinghouse



-7-

personnel regarding relays typically used in Westinghouse

NSSS safety related electrical equipment. Several typical

relays were disassembled and the dynamic behavior of these

relays were discussed. Furthermore, the only occurrences

of malfunction in the previous relay tests were in some of

the [AR]abc relays, which exhibited contact bounce and

mechanical latching during the testing of solid state pro-

tection systems for high seismic plants. These relays

were replaced by the rotary relays and retested for seismic

qualification as described in WCAP-8694 and WCAP-8655.

MEB has completed evaluation of the topical reports listed

above. We conclude that information regarding verification

of seismic qualification is acceptable. Such information

and the supplementary testing provide adequate assurance

of relay operability for potential multi-frequency and

bi-axial seismic excitations. Since reports indicated that

seismic qualification of eagle signal timers was not yet

completed, we conclude that justification for eagle signal

timers should be provided.

b. Printed Circuit Boards - Since the rattling of printed circuit

boards in their mounting brackets may create impact-induced

broadband excitation, their proper functioning under multi-

frequency bi-axial seismic environment required further

examination. In order to be tested under actual service

conditions, functioning of the printed circuit boards was

verified during the retesting of Foxboro bistables, nuclear

instrumentation system, WCID-7100 process Instrumentation.
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racks, and WCID 7300 process instrumentation racks. All

retests were conducted using multi-frequency biaxial input

.motions. No malfunctions were detected.

MEB has evaluated this approach for circuit board seismic

qualification. We conclude that such approach is acceptable.

Further details regarding these retests appear in the following

section.

3. For certain equipment, either the configurations were too compli-

cated to be justifiable for a single-frequency single-axis testing,

or their functional verification was inadequate in their previous

seismic qualification tests, and retests were requested. Westing-

house has completed the retesting. The following summarizes

Westinghouse effort on retesting and the MEB evaluation:

a. Static inverter - Retests were conducted with sine-beat biaxial

input for verifying operability under directional coupling

effects. Information regarding retesting was documented in

WCAP-7821 (NP), Supplement 2, Add. 1, "Seismic Testing of

Electrical and Control Equipment"

MEB has completed evaluation of this information, and finds that

the retests are acceptable.

b. Foxboro process control equipment (low seismic plants) -

Retests were conducted with multi-frequency biaxial input



for verifying the capability of the Foxboro bistables,

signal conditioning circuits and printed circuit boards

to sustain the seismic excitations. Information regarding

retesting was documented in

WCAP-8624 (P) and WCAP-8695 (NP), "General Method of

Developing Multi-frequency Biaxial Test Inputs for Bi-

stables", and

Draft-1 (P), "Development of Required Test Inputs and

Summary of Test Input Results for WCID-7100 and Foxboro

Bistable Tests", July 1976.

MEB has completed evaluation of this information. We find

that the retests are acceptable.

c. Nuclear Instrumentation System - Retests were conducted with

multi-frequency biaxial input for verifying the capability

of the bistable, the printed circuit board, and the rack

to sustain the seismic excitations. Information regarding

retesting was documented in the previously mentioned reports

WCAP-8624 (P) and WCAP-8695 (NP) and

Draft-2 (P), "Development of Required Test Inputs and

Summary of Test Input Results for Nuclear Instrumentation

System Bistable Tests", July 1976.

MEB has completed evaluation of this information. We agree

that the test input for full level SSE was overly conservative

due to an erroneous signal, which caused drawer latches to

break, cabinet frame distortion, door hinge damage and the

failure of the cabinet base mounting connection. Since no
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electrical components were damaged, and their functioning

remained throughout the tests, we conclude that it is not

necessary to retest for verification of equipment oper-

ability if the performance of electrical functioning

throughout the test is acceptable to the EICSB evaluation.

However, we will require that Westinghouse re-evaluate the

structural capability of the damaged portions either by

analysis or by testing before closing this item.

d. WCID-7100 Process Control Instrument - Retests were conducted

with multi-frequency biaxial input for verifying the capa-

bility of bistables. related electrical devices, and the

rack to sustain the seismic excitations. Information

regarding retesting was documented in the previously

mentioned reports WCAP-8624 (P), WCAP-8695 (NP) and

Draft-l (P).

MEB has completed its evaluation of this information. We

find that the retests are acceptable.

e. WCID-7300 Process Control Instrument - Retests were conducted

with multi-frequency biaxial input for verifying the capa-

bility of bistables, related electrical devices, and the rack

to sustain the seismic excitations. Information regarding the

retesting was documented in the previously mentioned reports
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WCAP-8624 (P), WCAP-8695 (NP), and Draft-3 (P), "Development

of Required Test Inputs and Summary of Test Input Results

for WCID-7300 Bistable Test", July 1976.

MEB has completed its evaluation of this information. We

find the retests to be acceptable.

f. Instrument Bus Distribution Panels - Retests were conducted

with sine-beat biaxial input for verifyini operability under

directional coupling effects. Information regarding retesting

was documented in the previously mentioned report WCAP-7821,

Supplement 2, Add. 1.

MEB has completed evaluation of this information. We find that

the retests are acceptable.

IV. CONCLUSIONS AND REGULATORY POSITIONS

The Mechanical Engineering Branch, Division of Systems Safety has

completed the seismic audit of Westinghouse electrical equipment tested

prior to May 1974. Based on our evaluation of topical reports, inspections

of equipment on the plant sites, numerous meeting discussions, laboratory

visits, and our evaluation of confirmatory retesting for equipment in

question, we conclude that adequate assurance is achieved for these

equipment to sustain seismic excitations to their designated SSE levels.

The following is a list of Westinghouse topical reports which present a

package of information regarding their effort in seismic qualification

tests of safety related electrical equipment:
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WCAP-7817 (NP)

WCAP-7821 (NP)

WCAP-7558 (NP.)

WCAP-8373 (NP)

WCAP-8234-A (NP)

WCAP-8673 (P) and WCAP-8674 (NP)

WCAP-8694 (P) and WCAP-8655 (NP)

WCAP-8624 (P) and WCAP-8695 (NP)

Draft - 1 (P) - WCAP-8848(P) and WCAP-8849(NP)

Draft - 2 (P) - WCAP-8830(P) and WCAP-8831(NP)

Draft- 3 (P)

The topical reports listed above are acceptable for reference only if the

following conditions are met:

1. The listed topical reports are only applicable for plants having con-

struction permit application docketed prior to October 1972.

2. All listed non-proprietary topical reports shall be referenced as a group

and every topical report shall have its non-proprietary version properly

documented. Three of the above have not been completed.

3. Electrical performance during and after the test or retest shall be

acceptable to the evaluation of Electrical Instrumentation and Control

Systems Branch.

4. The structural capability of the NIS rack should be reassessed as

indicated in III(D)(3)(c) in the final version of report Draft - 2 (P).

5. Justification for Eagle Signal Timer shall be provided as Indicated in

III (D) (2) (a)



121.0 MATERIALS ENGINEERING BRANCH - MATERIALS INTEGRITY SECTION

121.2 In your discussion of compliance with the Regulatory Guide 1.14
(5.2.6) and acceptance criteria, the inservice inspection is not

mentioned. Confirm that the inservice inspection of the pump
flywheel will conform to Regulatory Guide 1.14.

121.3 The surveillance program uses six specimen capsules, containing
(5.4,3) reactor vessel steel specimens, oriented both parallel and

normal to the principal working direction of the limiting base
material located in the core region of the reactor vessel and
associated weld metal and weld heat affected-zone metal. We
will require additional information on these specimens:

(1) A schematic sketch of reactor vessel showing all welds in
the beltline region. Welds should be identified by a
procedure qualification number, the heat of filler metal,
type and batch number of flux, etc.

(2) For each of the above welds, and for welds in the vessel
material surveillance programs, an identification of the
welding process (sub arc, electroslag, manual metal arc,
etc.). Also, a listing of the following information on
each of these welds: chemical composition (particularly
Cu, P and S content), drop weight TIIDT, RTNDT, upper shelf
Charpy energy and tensile propertie•.

(3) The maximum end of life fluence at the vessel I.D. for each
weld in the beltline.

121.4 We will require that the inservice inspection of ASME Code
(6.6) Class 1, Class 2 and Class 3 components be in accordance with
(5.2.8) 10 CFR Part 50, Paragraph 50.55a(g) as revised February 12, 1976.
(5.4.4)
(Tech. To evaluate your inservice inspection (ISI) program, the follow-
Spec) ing minimum information is necessary for our review:

(1) A preservice inspection plan.

(2) An inservice inspection plan based on currently applicable
requirements.

(3) An updated inservice inspection plan submitted within six
months of anticipated commercial operation.

(1) The preservice inspection plan will be reviewed to support
the safety evaluation report finding on ISI. The basis for
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the determination will be compliance with (1) the edition
of Section XI of the ASME Code stated in your PSAR or
later editions of Section XI referenced in the FEDERAL
REGISTER that you may elect to apply and (2) all augmented
examinations established-by the Commission when added
assurance of structural reliability was deemed necessary.
Examples of augmented examination requirements can be
found in NRC positions on (1) high energy fluid systems in
SRP Section 3.2, (2) turbine disk integrity in SRP
Section 10.2.3, and steam generater tubing in Regulatory
Guide 1.83. Your response should define the applicable
Section XI edition(s) and subsections.

Considering your CP date of January 1973, a preservice
inspection plan is acceptable based on (1) the ASME Code,
Section XI, 1971 edition including Addenda through the
Summer 1972 Addenda and (2) all augmented examinations
established by the Commission. If any of these preservice
examination requirements can not be met, a complete
technical justification to support your conclusion must
be provided.

(2) The inservice inspection plan based on current requirements
will also be reviewed to support the safety evaluation
report finding on ISI. We will require a comparison of
your ISI plan with (1) Section XI, 1974 Edition, including
all Addenda up to the latest referenced in the FEDERAL
REGISTER, i.e., Summer 1975 Addenda, and (2) all augmented
examinations established by the Commission. Your response
should define all examination requirements that you
determine are not practical within the limitations of
design, geometry, and materials of construction of the
components.. Particular attention should be directed to
impractical examinations resulting from revised Section XI
requirements in Section 50.55a, paragraphFb),such as
examinations that will result in high radiation exposure to
personnel without a commensurate increase in safety,
(2) known inaccessible regions due to component arrange-
ment, (3) restricted access to welds in accepted ASME
Code weld geometry designs, and (4) limitations in
examination methods or procedures due to metallurgical
properties in approved materials of construction.

Discuss the inservice inspections (or testing) that will
be performed in lieu of the ASME Code Section XI require-
ments that you determine to be impractical. The technical
justification to support your conclusions should contain
as a minimum (1) the identification of the applicable ASME
Code edition(s) and subsection(s), (2) the number of
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components, (3) the safety significance of postulated
failure-at the inspection location, (4) the Section XI
examination category, (5) the examination method, (6) the
degree of conformance, and (7) the system modifications,
equipment or conditions that would be necessary for total
compliance.

(3) The updated inservice inpsection plan should be submitted
for review within six months of anticipated commercial
operation to demonstrate compliance with 10 CFR Part 50,
Section 50.55a, paragraph (g). This plan will be evaluated
in a safety evaluation report supplement. The objective
is.to supplement the previously submitted inservice
inspection plan to incorporate (1) Section XI requirements
in effect six months prior to commercial operation and
(2) any augmented examination established by the Commission.
Your response should define all examination requirements
that you determine are not practical within the limitations
of design, geometry, and materials of construction of the
components.

121.5 As stated in your FSAR, augmented inspection of high energy
(6.6.8) system piping between containment isolation valves is not:

deemed necessary is based on stresses not exceeding 0.8
(0 2 S + ) due to loads defined by 1/2 SSE and normal operat-
ing colditions. This is not acceptable.

Confirm that high energy fluid system piping between containment
isolation valves will receive an augmented ISI as follows:

(1) Protective measures, structures, and guard pipes should not
prevent the access required to conduct the inservice
examinations specified in the Code, Section XI, Division l.

(2) For those portions of high energy fluid system piping
between containment isolation valves, the extent of
inservice examination completed during each inspection
interval (IWA-2400, ASME Code Section XI) should provide
100 percent volumetric examination of circumferential and
longitudinal pipe welds within the boundary of these
portions of piping.

(3) For those portions of high energy fluid system piping
enclosed in guard pipes, inspection ports should be
provided in the guard pipes to permit the required
examination of circumferential pipe welds. Inspection
ports should not be'located in that portion of the guard
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pipe passing through the annulus of dual barrier
containment structures.

(4) The areas subject to examination should be defined in
accordance with Examination Categories C-F and C-G for
Class 2 piping welds in Tables IWC-2520.
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122.0 MATERIALS ENGINEERING BRANCH - METALLURGY SECTION

122.3
(4.2.2.3)

122.4
(4.2.2.2)

122.5
(4.2.2.2)
(5.2.3.3)

122.6
(5.2.3.3)

122.7
(5.2.3.3)

122.8
(5.5.2)

Provide a list of the cold worked austenitic stainless steel
components used in the control rod drive mechanism. Verify
that all cold worked austenitic stainless steel components have
a yield strength of less than 90,000 psi. List the tests or
inspections used to determine the yield strength of cold
worked austenitic stainless steels.

Provide the method and acceptance code or criteria used for
nondestructive examination of wrought-seamless tubular products
or fittings.

Provide an evaluation of the degree of conformance to Regulatory
Guide 1.34, "Control of Electroslag Weld Properties" and
Regulatory Guide 1.71, "Welder Qualification for Limited
Accessibility Areas."

Provide the information concerning the installation controls
for nonmetallic thermal insulation as per the commitment in
5.2.3.3. Evaluate the degree of conformance with Regulatory
Guide 1.36, "Nonmetallic Thermal Insulation for Austenitic
Stainless Steel."

Provide an evaluation of the degree of conformance to Regulatory
Guide 1.50, "Control of Preheat Temperature for Welding Low
Alloy Steels."

Provide an evaluation of the degree of conformance to MTEB
Branch Technical Position 5-3, "Monitoring of Secondary Side
Water Chemistry in PWR Steam Generators." Provide information
on Position B.2.a.



221.6
(4.4.2.1)

Table 4.4-2 should include a thermal hydraulic design comparison
with RESAR 3S. In addition, the following items should be added
to Table 4.4-2:

1. Primary Coolant Flow for each loop

2. Coolant Temperature in each Hot Leg

3. Coolant Temperature in each Cold Leg

4. Core Pressure Drop

5. Radial and Axial Peaking information.

221.7
(4.4.2.3)

'1 .8k4.4.2.7.2)

221.9
(4.4.3.2..2)

221.10
(4.4.5)

The range of local mass velocities for the " " grid rod 2bundle
DNB tests.is stated as 1.6 x 106 to 3.7 x ID lbm/hr-ft2 •
Table 4.4-2 presents the 3 loop average mass velocity of
1.89 x 106 Ibm/hr-ft 2 . Provide the local mass velocity at
the location of the minimum DNBR corresponding to the 3 loop
thermal hydraulic design conditions. If the range of the
test data is exceeded for steady state or transient conditions, pro-
vide a justification for the extrapolation of the CHF correlation.

Correct the references to the bypass paths in, Section 4.4.2.7.2.

Implementation of the DNBR fuel design limit depends on the
relationship between DNBR and axial offset. Provide the
design axial power distribution and the basis for its
selection. Provide the variation of DNBR with changes in
the axial power distribution at the same axial offset as
the design axial power distribution. Provide the variation
of DNBR with changes in axial offset.

The requirement for Loose Parts Monitoring as identified in the
Instrumentation Requirements, Section 4.4.6, of Regulatory Guide 1.70,
Rev. 2, has not been addressed. Design criteria for the Loose Parts
Monitoring System (LPMS) and a Vibration Monitoring System (VMS)
should be specified or incorporated by reference to applicable
documents. In addition we require a description of the location of
all sensors in the LPMS and VIMS along with a description of how they
are to be mounted.
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212.0 REACTOR SYSTEMS BRANCH

212.1 Clarify the bases for all statements in the discussior of
3.5.1.2 missiles generated inside containment using the term "no

credible" individually. For instance, the term may be
used for a compartment in which there are no objects
whatever. Or an object,potentially a missile if trans-
portable, could be secured in such a fashion that its
transport would be precluded, hence a "non-credible
missile".

212.2 Valve stems are stated not to be credible sources of
3.5.1.2 missiles. Justify basis for this statement.

212.3 It is stated that "provisions are made to assure protection
3.5.1.2 of the containment liner from the resultant bonnet missile".

What provisions are used and what valves or class of
valves are not considered as potential missiles? Justify
any exclusions.

212.4 Specifically, what protections are provided against
3.5.1.2 sensor assemblies and other jet propelled missiles?

Identify for each missile considered.

212.5 Some discussion has been devoted to missile description;
3.5.1.2.2 tables 3.5-1 through 3.5-4 have been presented. For each

postulated missile identify and justify the protections
offered to safety equipment.

212.6 In the discussion of missile description various water jet
3.5.1.2 spreading assumptions have been identified. Present and

justify the basis for the assumed half-angles.

212.7 Discuss the potential for damage to safety systems and/or
3.5.1.2 the generation of missiles inside containment as a result

of a falling object.

212.8 Discuss the potential for the failing of safety systems
3.5.1.2 inside containment by secondary missiles generated by

impingement of primary missiles.

212.9 You have referenced WCAP 7769 for data on the Watts Bar
5.2.2.3 overpressurization protection system. Provide all param-

eters for Watts Bar, comparing them to the ones given in
the report for a typical Westinghouse 4 loop plant. Where
differences exist, show that those differences will not
affect the conservatism of the results given in WCAP 7769.
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212.10 WCAP 7769 identifies Turbine Trip without bypass, concurrent
5.2.2.3 with loss of main feedwater pumps as the most severe over-

pressure transient. Provide an analysis for this transient
on the Watts Bar plants. Provide graphs showing maximum
pressurizer water volume, pressurizer pressurizer, DNBR
and reactor power. Do the analysis assuming that reactor
trip comes the second indirect signal or the high pressure
signal whichever is later.

212.11 The staff has observed that several instances of reactor
5.2.2.3 vessel overpressurization have occurred in operating PWR's

during water-solid conditions. Because of the frequency
of these events, it is the staff position that suitable
systems be provided to preclude these overpressurizations
under shutdown conditions when the primary system tempera-
tures are low. The applicant must provide a suitable
overpressure protection system that satisfies the following
requirements.

a). Credit of Operator Action - No credit can be taken for
operator action until 10 minutes after the operator
is aware that a pressure transient is in progress.

b). Single Failure Criteria - The pressure protection
system should be designed to protect the vessel
given a single failure that initiates the pressure
transient. In this area, redundant or diverse
pressure protection systems would.be considered as
meeting the single failure criteria.

c). Testability - The equipment design should include
provision for testing on a schedule consistent with
the frequency that the system is used for pressure
protection.

d). Seismic Design and IEEE 279 Criteria - Ideally the,
pressure protection system should meet both seismic
Category I and IEEE 279 criteria. The basic objective
is that the system should not be vulnerable to an
event which both causes a pressure transient and
causes a failure of equipment needed to terminate
the transient.

212.12 The FSAR states that valve stem leakage and pump shaft
5.2.7.1 seal leakage are collected. Describe the detection system

associated with these known leakages.
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212.13 The discussion of Intersystem Leakage Detection provides
5.2.7 methods of detecting leakage of reactor coolant to secondary

systems, but it does not address the potential leakage to
ECCS rooms. Describe methods of detecting, monitoring,
and alarming leakage into ECCS rooms and the sensitivity
of this equipment to meet the requirements in the Technical
specifications.

212.14 The RHR system has only one suction line from the RCS
5.5.7 hot leg. This line has two motor operated isolation

valves. Failure to those valves to open would preclude
activating the RHR system. Similarly, closure of either
of those valves during RHR operation (with and without PV
head on) could result in a loss of RHR pumps and core
cooling. Discuss the need for any design modifications to
preclude these single failures from compromising the
function of the RHR system.

212.15 Describe the consequences of loss of component cooling
5.5.7 water flow to the RHR and RCS pumps. Justify the time

period that the pumps could operate without CCW. What
signals, indicators, and alarms are provided to alert the
operator to a loss of component cooling to the pumps?

212.16 What conservative assumptions are made in specifying RHR
5.5.7 pump performance with respect to mechanical loads, and

coolant flow for normal shutdown and ECCS conditions.
Provide the acceptance criteria used to evaluate the preop
tests and demonstrate the required performance?

212.17 Identify the 4 valves used to isolate the bypass line on
5.5.7 the RHR heat exchangers shown in Figure 5.5-4 and discussed

in 5.5.7.

212.18 Pressure relief valves in RHR discharge lines are sized
5.5.7 to relieve "maximum possible back leakage through valves

separating the RHRS from the RCS". What flow rate is
considered to be "maximum possible backleakage" and what
is its basis? Describe and justify the overpressure
protection of the RHR system when it is in operation.

212.19 Provide a Failure Modes and Effects Analysis of the RHR
5.5.7 system during normal heatup or cooldown conditions.

Address potential overpressure and loss of core cooling
capability. Describe the RHR control system (manual and
automatic) and its impact on the FMEA. Describe the
alarms provided to alert the operator to a malfunction in
the RHR system and the time frame available for operator
action.

r
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212.20 Describe provisions for isolating all or part of the RHR
5.5.7 system-in the event of a small leak or a significant pipe

crack. Discuss how these provisions will be protected
from water spray or flooding and will remain functional.

212.21 Justify the RHR piping design which contains two closed
5.5.7 isolation valves in series and no pressure relief.

Heating of the trapped water between the isolation valves
could result in excessive pressures.

212.22 Discuss provisions to preclude damage to ECCS equipment
6.3 resulting from failures in other systems. Show that the

functional operability of safety systems will be maintained.

212.23. For all ECCS pumps provide pump characteristic curves.
6.3 Indicate on these curves operating range assumed in

chapter 15 analyses.

212.24 Provide, in tabular form a list of all valves in the ECCS
6.3 and their positions during normal operation, all ECCS

modes of operation, and all shutdown modes of operation.
The valve identification should be consistent with the
P&ID's.

212.25 It is noted that there is only one motor operated valve in
6.3.2.2 each cold leg accumulator discharge line. During normal

startup and shutdown operations, when the RCS pressure is
low enough to permit accumulator injection, what is the
significance of inadvertent opening of that motor operated
valve? If such an inadvertent injection were to occur to
the depletion of all accumulator water what would be the
consequence of injected nitrogen?

212.26 Miniflow lines protecting safety injection pumps lead to
6.3.2.2 a common line to the RWST. Inadvertent closure of valve

#8813 in that common line could fail both HP injection
pumps. Modify the miniflow line design to resolve this
concern.

212.27 The last paragraph in the discussion of motor operated
6.3 valves (p. 6.3-8) needs clarification.

212.28 Pump shutoff head is referred to on page 6.3-13. Specify
the shutoff heads for all ECCS pumps. Discuss the maximum
and minimum shutoff heads used to account for worst
mechanical effects and minimum system performance.
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* 212.29
6.3

212.30
6.3

212.31
6.3

212.32
6.3

212.33
6.3.4

A manual switchover from injection to recirculation mode
of ECCS is discussed. The staff requires that an automatic
system be provided as backup to the manual switchover
procedure to insure continuous core cooling and preclude
the loss of the RHR pumps. The staff has accepted the
automatic opening of the sump valves on some low RWST
level signal. The applicant must provide an automatic
system and justify its functional performance with respect
to adequate pump suction and differential pressures
between the containment and RWST.

An interlock "prevents opening the sump isolation valve
when the refueling water storage tank isolation valves
are open". Define the inhibit function of this interlock.
Show its compatibility with certain automatic switchover
(injection to reciculation) features which will be required
of Watts Bar (see previous question).

ECCS realignment which would be implemented to preclude the
excessive buildup of boron concentration is presented.
Elaborate on this realignment. Show the ECCS configuration
which would be employed. Describe operations necessary
to accomplish this configuration. Calculate the time at
which this realignment would be required allowing for a
4w/o margin in boron solubility. Justify that no adverse
hydraulic conditions would occur in the hot leg at switchover
which would inhibit adequate core cooling.

Identify the specific methods of detecting, alarming, and
isolating passive ECCS failures during long term cooling.
Show that there would be sufficient time for the operator
to take corrective action. Justify the basis for the
maximum leak rate. Describe how the contaminated water
would be handled. Describe provisions to permit maintenance
on the damaged ECCS train following this considered
occurrence.

Describe preoperational tests to be performed with the
UHI system to demonstrate that:

a). Hydraulic resistances in the UHI system are
consistent with those used in the LOCA analyses.

b) No nitrogen entraining vortices are obtained during
active UHI injection.
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c) The level setpoints on the UHI accumulator is consis-
tent with the UHI injection quantities used in the
LOCA analyses.

d) The isolation valves on the UHI lines will function
as expected.

Provide details of the tests to be performed and the
acceptance criteria for evaluating the results as required
by Regulatory"Guide 1.68.

212.34 During normal operation, two check valves in series provide
6.3 pressure and containment isolation for several ECCS ,lines

connected to the primary system. The staff requires that
these valves be leak tested periodically in accordance
with the ASME Code, Section XI and also continuous leakage
monitoring be provided between the high and low pressure
systems in accordance with Regulatory Guide 1.45. Provide
a description of how these leak testing and monitoring
requirements.are implemented in the Watts Bar plants.
Waterhammerhas occurred during periodic leak testing of
the valves. 'Describe design basis for accepting waterhamier
in these lines or the provisions for excluding it.

212.35 During long term cooling following a steamline break,
feedwater feedwater
6.3 line break, or small LOCA, the operator must control

primary system pressure to preclude overpressurizing the
pressure vessel after it has been cooled off.

a). Describe the instructions given the operator to
perform long term cooling.

b). Indicate and justify the time frame for performing
the required action.

c). List the instrumentation and components needed to
perform this action and confirm that these components
meet safety grade standards.

d). Discuss the safety concerns during this period and
the design margins available. This should include
potential adverse hydraulic conditions leading to
inadequate cooling or mechanical damage.

e). Provide temperature, pressure, and RCS inventory
graphs that would show the important features during
this period.
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The above discussion should account for the following:

a). loss of offsite power

b). operator error or single failure

c). small LOCA's may occur in the cold leg or in the
hot leg/pressurizer.

d). small LOCA's may result in nitrogen blanketing of
the steam generators.

e). long term cooling for a small LOCA may depend on
alternating forced convection and vaporization depending
on the break location and size.

212.36 The preoperational test program outlined in Chapter 16 does
6.3 not satisfy the requirements of Regulatory Guide 1.79 to

confirm ECCS adequacy in the execution of switchover to,
and operation during, the recirculation mode. Provide
preoperation tests which satisfy the requirements of
R.G. 1.79.

212.37 Analysis should be provided (NPSH and vortex) to demonstrate
6.3.2.14 satisfactory sump design. The discussion in 9.2.7.1 does

not present all assumptions and equations.

212.38 Inadvertent operation of valve #8835 in the CL to HL switchover
6.3.3 line could affect the ECCS functionand is not addressed in

the Failure Modes and Effects Analysis (Table 6.3-8). Amend
the design to meet single failure criteria.

212.39 Elaborate further in your discussion of the Refueling Water
6.3 Storage Tank to include total volume specifications, heating

to preclude boron precipitation, and measures to preclude
vent plugging and resultant RCS malfunction.

212.40 When shutting down or starting up the plant, the automatic
6.3 safety injection signal is blocked to preclude unwanted

actuation of these systems. Describe the alarms available
to alert the operator to a failure in the primary or
secondary system during this phase of operation and the
time frame available to mitigate the consequences of such
an accident. Justify the time frame available.
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212.41 In tabular form identify the systems assumed to continue
15.0 to function, to be actuated, and to be isolated in mitigat-

ing each of the transients in Chapter 15. Where operator
action is required, identify this, identify signals and
alarms which alert the operator to perform the required
actions, and give the time frame in which the operator
must perform required actions.

212.42 Identify the worst single failure which could occur
15.0 concurrent with each of the analyzed transients. What are

the consequences?

212.43 For loss of load transients, justify the conservatism of
15.2.7 the assumption of minimum initial operating pressure.

212.44 Provide the minimum DNBR's for Loss of Normal Feedwater
15.2.8 transients.

212.45 The analyses of the loss of flow transient must reflect
15.2.5 the frequency decay rate expected for the system. Describe
15.2.4 how the frequency decay for the system was considered in

the analysis presented.

212.46 For accidents involving Loss of Reactor Coolant Flow show
15.2.5 that RCS pressure does not exceed 110% design pressure
15.2.4 for worst assumed parameters.

212.47 Discuss further the pressure transient caused by a locked
15.4.4 rotor or feedwater line break accident. At what time are

the pressurizer safety valves actuated. Are they calculated
to discharge liquid during the transient? What is the
peak RCS pressure? If safety valves are required to
discharge liquid what is the basis for their assumed
capacity and discharge pressure?

212.48 Section 15.2.6.3 states that there is ample DNBR margin
15.2.6 for startup of inactive loop transients, but does not

address other criteria. Can this transient generate a
more serious condition, such as overpressure?

212.49 The generic LOCA analyses cited in section 15.4.1 are not
15.4.1 acceptable. Please provide LOCA analyses applicable to

Watts Bar, performed with an approved evaluation model.
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212.50 Discuss the conservatisms of the following feedwater
15.4.2.2 pipe break assumptions:

a) break size and power - is this the worst size and
power combination?

b) Only saturated liquid is discharged from the affected
steam generator; does this influence trips?

c) The low-low level trip assumption says "essentially
all liquid" - what does essentially mean?

d) Calculational simplification of 2088 lb/sec discharge
what is the basis and what is its conservatism?

e) Low level trip of 32 inches below normal level - What
is "normal" level? Would a 2 phase mixture level
fall to the trip point at a later time?

f) Loss of offsite power - is this always conservative?

g) Volumetric liquid relief capacity of the pressurizer
safety valves - What is the basis? Show calculations,
if any.

h) Core flow - justify the conservatism.

212.51 Provide shell side steam generator inventory, fraction of
15.4.2 tube area covered, and heat transfer rate (UA) as a function

of timefor the feedwater line break. Show feedwater flow
into each of the steam generators.

212.52 For a feedwater line break, Derform a sensitivity analysis to
15.4.2 determine at what time operator action must be taken in order

to meet the acceptance criteria specified in SRP 15.2.8.

212.53 Discuss the diversion of a operation of recirculation
6.3: flow from the RHR system to containment spray headers during

ECCS operation following a LOCA.

a) Explain why this procedure is implemented.

b) Explain how this procedure is implemented. Identify
all valves and other equipment involved. Describe all
operator options and actions involved and the time
frame for action.
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c) Discuss dll malfunctions, such as spurious actuation
of the subsystem, justifying that such malfunction
would not jeopardize ECCS function.

d) Justify abundant core cooling after diversion.

e) Show that RHR pump performance will not be impaired
by this procedure. Support analyses by incorporating
in ECCS preoperational tests (in conformance with
R.G. 1.79), verfication of ECCS performance in this
mode.

f) Describe provisions that inhibit the operator from
performing diversion prematurely.

212.54 It is unclear whether partial loop operation is proposed
15.0 for Watts Bar. Clarify the intent in this regard. If

partial loop operation is proposed, safety analyses which
demonstrate acceptable operating conditions must be
provided.

212.55 The applicant has submitted an analysis of a postulated
15.4 steamline break, however, additional information is

required to evaluate the results. In addition, it is the
staff's understanding that a higher UHI pressure will be
used in the plant than was considered in the original
analysis. Therefore, the applicant must submit a reanalysis
of the postulated steamline break with the appropriate
plant conditions.

a) The MARVEL code description has no provisions for
UHI. Describe code modifications for UHI application
and justify their adequacy.

b) Provide a plot of the primary vOid volume at various.
locations in the primary system as a function of
time, e.g., upperhead, pressurizer, upper plenum,
steam generators. These plots should account for
all of the void in the system.

c) Provide the maximum UHI injection flow rate and
justify the basis for the flow rate.

d) Show how the core flow rate reflects the effects of
void in the primary system and the UHI flow.



212-11

e) The applicant has assumed all steam generators blow
down for the first 10 seconds. Justify that this
assumption is conservative. Earlier isolation of
the steam generators would result in higher tempera-
ture in the steam generators and possible voiding
and flow blockage in the "intact" loops. This would
reduce core flow and boron reaching the core.

f) Justify temperature and void calculations in the
upper head during UHI injection.

g) Provide the peak linear powers that occur following
a steamline break and define fuel failure criteria
with respect to the peak linear powers.

h) The MARVEL code does not include heat transfer from
the hot walls to the fluid in the upper head and
pressurizer. Show the impact of this heat transfer
on the results of the analyses.

i) Define and justify the worst conditions for long
term cooling following a steamline break. Discuss
the capability of the intact steam generators to
dissipate decay heat with only onsite power available.
Describe the water level required on the secondary
side of the steam generator, and the temperatures
and pressures in the primary system if steam relief
is through the steam generator safety valves only.

j) For a steamline break inside containment, and a
failure of an MSIV in another steamline to close,
define the maximum steam relief from the intact
steam generator through all of the small secondary
side valves that would remain open following a
steamline break. Define the maximum steam relief
due to a coincident malfunction in the power operated
pressure relief valves. Confirm that the analyses
presented accounted for additional steam blowdown
from one of these other sources.

212.56 What operator actions are required to control primary
15.4 system pressure and establish long term cooling after the

faulted steam generator has been isolated? Are only
safety systems used? If break is downstream of MSIV, can
primary system be cooled only by using safety valves on
steam side?
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212.57 For Boron dilution transients, required response times
15.2.4 are given (55 min, 60 min, 90 min) in terms of time after

transient Initiation. Criteria require time margin to be
specified in terms of time after the operator is alerted
to the event in progress. Discuss the indications avail-
able to the operator to sense a boron system malfunction,
to identify the source of the problem, and to take correc-
tive action. Show the time frame available for operator
action including detector sensitivities and alarm thresholds.
Describe any other operator actions which might routinely*
be occurring at the time of a boron dilution transient
which might distract the operator.

212.58 Justify boron mixing and distribution in the primary
15.4 coolant system following a steamline break and loss of

offsite power. Discuss the effect of possible non-
uniform loop flow and ultimate boron distribution in core
and its effect on reactivity calculations. This discussion
should also consider the response to 212.61.

212.59 Provide detailed information on the design and placement
-15.4 of the steam flow restrictor in the throat of the steam

generators. Is the restrictor designed to Seismic
Category I. If not, reanalyze the steam line break
accident, assuming maximum possible flow from the faulted
steam generator with failed restrictor. Assume the break
is upstream of the main steam line isolation valves, and
assume a failure of the, MSIV on one intact steam generator
and account for all additional steam flow from the
pressurized steam line.

212.60 For situations where steam line breaks, or other occur-
15.4 rences cause cooldown of the reactor vessel concurrent

with operation of safety injection or charging pumps,
discuss the consequences on pressure vessel integrity and
operator action required. The response should consider
the 40 year design life of the plant. Justify the worst
scenario with respect to pressure vessel integrity and
provide coolant temperature (at worst location), system
pressure, and vessel wall temperatures at worst locations
as a function of time. Present criteria for vessel
integrity.
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212.61 List all sensors, alarms, readouts, valves and controls
6.3 which are necessary for ECCS and RHR operation. Identify
5.4.7 those which are used for ongoing control of the systems,

and those which perform standby or backup functions.
Identify which items do not satisfy IEEE-279, seismic
category I requirements and are not connected to
emergency power supplies. Justify these exceptions.

212.62 In section 15.4 of the SAR on page 15.4-12 it states "The
15.4 core properties associated with the sector nearest the

affected steam generator and those associated with the
remaining sector were conservatively combined to obtain
average core properties for reactivity feedback calculations".
Explain in detail how this was performed. In addition
explain whether the stuck control assembly was assumed
to be in the hot or cold sector of the core. Discuss
why your choice for this was conservative.

212.63 FSAR analyses include study of a locked RCS pump rotor
15.4.4 accident, but do not address RCS pump shaft breaks. -

Discuss why a shaft break accident would be less limiting
than a locked rotor event.

212.64 Discuss how changes in core flow rate are accounted for
15.2.4 in analyzing CRA withdrawal transients.

212.65 What information is to be supplied in figures 6.3-2, 6.3-3,
6.3 and 6.3-4?

212.66 Provide a table of accident and transient results: MDNBR,
15.0 peak RCS pressure, and fraction of failed fuel where

applicable.

212.67 Specify on P&ID's the pressures for which all segments
6.3 of piping are rated.
5.5.7

212.68 What is the maximum pressure for which piping downstream of
6.3 valves no. 8804A and 8804B RHR discharge to HPI and charging

is rated? Discuss the consequences of the spurious opening
of these valves for all modes of operation.

212.69 The spurious opening of valves 8840 (RHR/hot leg), 8802A,
6.3 and/or 8802B (HL/HPSI) could result in unanalyzed hot leg

injection during ECCS operation. Discuss these potential
active failures which are not addressed in Table 6.3-8.
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221.1 Provide the radial pressure gradient in the upper plenumlaid at the

(4.4) core outlet for each allowable loop configuration. Also provide the

radial pressure gradient or flow distribution at the core inlet.

Provide an explanation of how these effects are included in the

thermal hydraulic design calculation. Discuss and support by
calculations, the differences in hot channel pressure drop, flow,

enthalpy rise and minimum DWBR relative to the assumption of a

uniform pressure at the core boundaries.

221.2 Provide an explanation of how the effects of possible crud

(4.4) deposits (on the core flow and pressure drop) are included in

the thermal hydraulic design.

Provide a description of the instrumentation available and

the surveillance requirements and procedures which would
alert the reactor operator to an abnormal core flow or
core pressure drop .during steady state operation.

221.3 Table 4.4-2 indicates 70.% power capability with one reactor

(4.4) coolant pump out-of-service.

A significant amount of information relative to operation with
one reactor coolant pump out-of-service is absent. Each of the

following sections should either: state that it applies to

operation with one reactor coolant pump out-of-service or;
provide the addit-ional relevant information for operation

with one reactor coolant pump out-of-service: Sections 4.-4.1.1,

4.4.1 .3, 4.4.1.4, 4.4.2.1, 4.4.2.3, 4.4.2.4, 4.4.2.5, 4.4.2.6,

4.4.2.7, 4.4.2.9, 4.4.2.10, 4.4.3.1, 4.4.3.2, 4.4.3.4, 4.4.3.5,

4.4.4.2, and 4.4.4.5.

An alternative to supplying this information is to eliminate

power operation with one reactor coolant pump out-of-service.

221.4 The effects of fuel rod bowing must be included in the thermal

(4.4) hydraulic design. The predicted extent of rod bow (gap closure)

versus exposure and the effect of rod bowing on DNBR must be
addressed. Use of the staff report "Revised Interim Safety
Evaluation Report on the Effects of Fuel Rod Bowing on Thermal

Margin Calculations for Light Water Reactors", February 16, 1977

represents an acceptably conservative treatment of rod bowinq.

221.5 Table 4.4-1 presents the minimum DNrBR for nominal conditions (1.74).

(4.4.2.1) Provide confirmation that the only differences between the 1.74 DNBR

at nominal condition and the 1.56 DNBR which is used as the initial

conditions for the Section .15 analyses are:

1. -2%o core power

2. +6.5°F core inlet temperature

3. -30 Dsia RCS pressure.
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221,6 "
(4.4.2.1)

Table 4.4-2 should include a thermal hydraulic design comparison
with RESAR 3S. In addition, the following items.should be added
to Table 4.4-2:

1. Primary Coolant Flow for each loop

2. Coolant Temperature in each Hot Leg

3. CoolantTemperature in each Cold Leg

4. Core Pressure Drop

5. Radial and Axial Peaking information.

221.7
(4.4.2.3)

'1 .8
04.4.2.7.2)

221.9
(4.4.3.2.2)

221.10
(4.4.5)

The range of local mass velocities for the "'" grid rod bundle
DNB tests is stated as 1.6 x 106 to 3.7 x J0 lbm/hr-ft 2 .
Table 4.4-2 presents the 3 loop average mass velocity of
1.89 x. 106 Ibm/hr-ft 2 . Provide the local mass velocity at
the location of the minimum DNBR corresponding to the 3 loop
thermal hydraulic design conditions. If the range of the
test data is exceeded for steady state or transient conditions, pro-
vide a justification for the extrapolation of the CHF correlation.

Correct the references to the bypass paths in Section 4.4.2!7.2.

Implementation of the DNBR fuel design limit depends on the
relationship between DNBR and axial offset. Provide the
design axial power distribution and the basis for its
selection. Provide the variation of DNBR with changes in
the axial power distribution at the same axial offset as
the design axial power distribution. Provide the variation
of DNB.R with changes in axial offset.

The requirement for Loose Parts Monitoring as identified in the
Instrumentation Requirements, Section 4.4.6, of Regulatory Guide 1.70,
Rev. 2, has not been addressed. Design criteria for the Loose Parts
Monitoring System (LPAS) and a Vibration Monitoring System (ViHS)
should be specified or incorporated by reference to applicable
documents. In addition we require a description .of the location .of
all sensors in the LPMNS and VMS along with a description of how they
are to be mounted.



312.0 SECTION B, ACCIDENT ANALYSIS BRANCH

312.25 It is noted from Figure 2.1-5 that the Watts Bar exclusion area
(2.1) extends into the Chickamauga Reservoir. Describe the procedures

to control river traffic in the event of an emergency. Indicate
who will control this traffic and provide information on their
authority for emergency control in removal of persons from the
exclusion area.

312.26 In reference to Branch Technical Position AAB 3-2, Part B, of
(3.5.1) Standard Review Plan (SRP) Section 3.5.1.4, describe the location

of each plant structure,system, and component which is covered
by items 1 and 2 on SRP pages 3.5.1.4-6 and 3.5.1.4-7. With respect
to each plant structure, system, and component so described, indicate
the degree of tornado missile protection to be provided in terms of
barrier type, thickness, and strength properties. In all cases the
design basis for tornado missile protection should be with respect
to the following missiles:

a. 1" steel rod, 4 kg mass, 0.0254 dia x 0.915 m length,
horizontal velocity of 51 nisec.

b. Utility pole, 510 kg mass, 0.343 dia x 10.68 m length
horizontal velocity of 55 nWsec.

Vertical velocities of 70% of the horizontal velocities are acceptabl(

312.27 With regard to your evaluation of aircraft hazards:
(3.5.1)

a. Describe the bTes for the probability analysis parameters
C = 5.36 x 10"-u and N = 3650/year used to estimate PFA"

b. Provide the air movement rate N for Federal Airways V 51W
and V 115W and estimate PFA for each of them.

312.28 With regard to your evaluation of tne post-LOCA containment environ-
(3.11) ment:

a. Provide the missing information in Note A of Table 3.11-4
regarding the post-LOCA containment water spray chemical
environment.

b. Provide a brief discussion or indicate by way of reference the
basis for the estimated accident radiation exposures shown in
Table 3.11-4.
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312.29 Provide information on your intent to comply with Reg. Guide 1.54
(6.1.2) regarding your choice of paints and methods of application. Your

attention is also directed to requirements set by ANSI NlOl.2.
In light of these documents, identify and give amounts of other
paints and organic chemicals which do not comply with requirements
set by these documents.

312.30 You have indicated that a pH range of 8.5 - 9.5 is to be expected
(6.5.4) for the melting ice in the ice condenser. We are concerned about

the lower end of your pH range since SRP 6.5.4 requires a pH of
at least 9.0 for effective iodine removal. The wide pH range which
you specified, while allowing for uncertainties in the amounts of
sodium tetraborate in ice, may result in some penalty being applied
in the iodine removal model of the ice condenser. Please provide
changes or justify this pH range.

312.31 In Table 312.19-2 you have not specified whether the steam-air mixture
(6.5.4) is of a conservative composition. For example, in order to calculate

maximum post-LOCA containment pressure, one would assume maximum
boil-off rate from the reactor vessel, by assuming poor mixing of
ECCS water in the vessel. Such a steam-air mixture composition,
though pessimistic for containment pressure, will be optimistic for
the ice-condenser evaluation. Provide a steam-air composition for
such an analysis and specify what steaming conditions were assumed
in generating the data in Table 312.19-1. In addition, provide

a table of ice condenser filter efficiencies for conditions under
which a steam-air mixutre with minimal steam is generated. Such
a table should attempt to bound the lower limits of ice condenser
efficiencies.

312.32 Page 9.4-14, amendment #26, indicates that the fuel handling area
(9.4) is maintained at a slightly negative pressure relative to outdoors

to minimize leakage. Indicate the minimum tP in inches water
gauge at which the fuel building will operate. (It should be at
least -1/4 inch water gauge to prevent exfiltration during windy
conditions.)

312.33 Regarding the three secondary side accidents, insufficient information
(15.5) has been provided. Since the radiological consequences of these

accidents will depend heavily on system response and operator actions,
the following information regarding these aspects is required for
our evaluation of each accident (SG tube rupture, steamline break
and CEA ejection):

a. Indicate when safety injection will be activated.

b. Indicate when emergency (or auxilliary) feed water will be
activated. Provide information on the water level in the
steam generators as a function of time.
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c. Indicate how the operator will become aware of and diagnose
the problem. Describe operator actions vs. time for these
events.

d. Provide the allowed cooling rates (*F/nr) in the RCS and SG's.
Indicate how cooling will be achieved at different times (safety
valve, steam dump, pressurizer safety valve, etc.).

e. Provide tables summarizing the time and nature of all post-
accident events e.g., reactor shut-down, safety valve opening,
operator initiating cool down,etc.

f. Your response to our acceptance review question stated that
Table 15.5-18 was revised. We are not aware of the existence
of a revised Table 15.5-18. Provide tne data requested under
items (2), (3), (6), (7) and (8) of question 312.21.

g. Table 15.5-18 indicates that 441,000 lb of feedwater will be
fed into the tnree intact SG's. Is this emergency feedwater?
If not, indicate the source.

312.34 In your analysis of the radiological consequences of a LOCA, provide
(15.5)- a discussion and indicate the amount of bypass leakage that goes

directly to the atmosphere without being filtered.

312.35 Witn respect to a fuel handling accident inside containment, provide
(15.7.4) the following:

a. Describe tne radiation monitoring instrumentation which will
detect a fuel handling accident inside of the containment
structure and in the spent fuel storage guilding.

b. Describe tne response time of tne containment isolation valves.
Indicate closure times wnich will be included in your technical
specifications.

c. Indicate the transient time from the radiation monitor detection
to the isolation valve based on the maximum velocity of the air
in the exhaust system.

d. Provide drawings of the containment and spent fuel pool area
exhaust systems wnich show the location of tne radiation detectors
relative to the exhaust inlets and isolation valves.

e. Provide a refueling accident analysis to show that the contain-
ment building isolation valves will close before any significant
release of activity can occur. Provide a similar analysis to
show that any activity released from tne spent fuel pool area
will be diverted through safety grade filters prior to its
release to the environment.
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321.3
(6.4)

EFFLUENT TREATMENT SYSTEMS BRANCH

321.4
(6.5.1)

321.5
(9.3.2)

321.6
(9.3.2)

For the Main Control Room Habitability System, provide
in tabular form a comparison between the features of your
proposed system and the appropriate acceptable methods
and/or characteristics presented in Regulatory Guide 1.52.
For each design item, any exceptions to Regulatory
Guide 1.52 should be justified in detail.

Your description of specifications for filters in
engineered safety features filter systems includes
MIL-F-51068C but does not include MIL-F-51079B.
Revise the description to include MIL-F-51079B or justify
its deletion.

Describe your provisions for assuring that the seismic
design and quality group classification of sampling lines
and components conforms to the classification of the
system to which each sampling line and component is
connected (SRP 9.3.2, Section 11.3).

Describe
to limit
sampling

your provisions for passive flow restrictions
reactor coolant loss from ruptures of process
system lines. (Ref. SRP 9.3.2, II.2.g)

321.7 (RS )
(11.2.2.4 and
11.4.2.1.1)

321.8
(11.3.1)

321.9
(11.3.2)

In Section 11.2.2.4, page 11.2-21, Resin Drumming, and
in Section 11.4.2.1.1(2), page 11.4-4, Bulk Resin
Processing, you state that resins will be sluiced into
drums or containers, after which water will be drained
from the drums or containers. Our position is that
dewatered spent resin is not an acceptable form for
offsite shipment. Waste forms acceptable for offsite
shipment are given in Branch Technical Position ETSB 11-3,
"Design Guidance for Solid Radioactive Waste Management
Systems Installed in Light-Water-Cooled Nuclear Power
Reactor Plants".

On page 11.3-2, you state that the addition of a hydrogen
recombiner to the (waste gas) system was considered and
that a cost-benefit analysis concluded that the reduction
in dose commitment was sufficient to warrant the expense
of adding the recombiner. Your design does not show the
incorporation of the recombiner. Resolve this discrepancy.

Your provisions for preventing explosions in the gaseous
waste processing system are not adequate. You should
provide dual gas analyzers with automatic control functions
for the actuation of control features to preclude the
formation or buildup of explosive hydrogen/oxygen mixtures.
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321-2

321.9 (cont)
(11.3.2)

321.10
(11.3.3.4,
9.4)

321.11
(11.4)

321.12
(11.4)

321.13
(NONE)

Gas analyzers should annunciate alarms both locally
and in the control room. "High alarm" should be set at
approximately 2% oxygen and "High-high alarm" should be
set at a maximum of 4% oxygen. Control features to
reduce the potential for explosion should be automatically
initiated at the "High-high alarm" setting. A single
gas analyzer set to sequentially analyze several loca-
tions in a system is not considered to be adequate; in
addition to-a sequential gas analyzer, provide at least
one additional gas analyzer which is continuously on
stream. The continuous gas analyzer should be at a point
common to streams measured sequentially, i.e., sampling
the combined stream. Gas analyzers installed in systems
not designed to withstand a hydrogen explosion shall be
of nonsparking design.

Provide an analysis with respect to each position in
the Branch Technical Position, ETSB No. 11-2, "Design,
Testing and Maintenance Criteria for Normal Ventilation'
Exhaust System Air Filtration and Adsorption Units of
Light-Water-Cooled Nuclear Power Reactor Plants", for
each ventilation exhaust treatment system incorporating
high efficiency particulate air filters and iodine
adsorber units designed to retain airborne radioactive
materials during normal plant operation, including antici-
pated operational occurrences. Only the items of non-
compliance need be listed with the justification for
noncompliance.

Describe your provisions for monitoring solid waste
containers for radioactive contamination and for decon-
tamination of solid waste containers.

Describe your provisions for flushing solid waste
system components and piping which contain radioactive
slurries.

Your response to acceptance review question 321.2 is
not satisfactory. The Appendix I response you reference
is not complete. You should provide detailed cost
estimate sheets, completing Attachments A and B in
accordance with the instructions in Regulatory Guide 1.110,
"Cost-Benefit Analysis for Radwaste Systems for Light-
Water-Cooled Nuclear Power Reactors," March 1976. List
all parameters (and their bases) used in determining
capital, operating, and maintenance costs associated
with all augments considered in the cost-benefit analysis.
All costs should be stated in 1975 dollars.



ATTACHMENT A

TOTAL DIRECT COST ESTIMATE SHEET

4
Description of Augment aU

DIRECT COST (1975 $000)

BASIS FOR

ITEM LABOR EQUIP%2UNT/MATERIALS TOTAL COST ESTIM¶ATE

1. Process Equipment.

2. Building Assignment

3. Associated Piping Systems

4. Instrumentation & Controls

5. Elcctrical Service

6. Spa-re Parts

17. SUBTOTAL

8. Contingency

9. TOTAL DIRECT COSTI___ ____________ ______ ______________________________



ATTACHMIENT B

AMNUAL OPERATING2 AND ?IAINTENUNCE COST ESTIMATE SHEET

Description of Augment

COST (1975 $000)

ITEM LABOR OTHER TOTAL BASIS FOR COST ESTIMATE

1. Operating Labor,
Supervi-ory and
Over!hcad

2. Naintenance Material
and lanbor

3. Consuirables, Chemicals
and St*pplies

4. Utilities & Services
Waste Disposal
WJater

Electricity
Bm'!:ling Services

OtLer

5. TO.'i'.b O & N ANTN1UAL COST
II



331.0 RADIATION PROTECTION
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331.15 Your response to item 331.4 is not acceptable. Explain-(12.3.1) what you have done for the NSSS and BOP design to minimize(331.4) the buildup of radio-cobalt to keep occupational doseALARA. Explain your efforts in the use of these methodsof cobalt reduction:

(1) The u se of reduced nickel in primary coolant.system alloys.
(2) Low cobalt impurity specifications in primarycoolant system alloys.
(3) The minimization of high cobalt, hard facing wearmaterials in the-primary coolant system.(4) The use of high flow rate/high temperaturefiltration.

.(5) The selection of valves and packing materials. to minimize crud buildup and maintenance.(6) Provisions for decontamination of components andsystems containing buildups.i of cobalt.( 7) contihuous monitoring and aad Jtmen-t of oxygenconcenntration andpH inothe primary oolant.
This subject is an item of generic concern to the ACRS.

331 .16 Justify the absence of area radiation monitors at(12.3.4) these locations:

(1) Containment refueling floor. ,,(2) Hot machine shop.
(3) Equipment decontamination area.331 .]7

(1233.4) 
Explain how you will calibrate the accident area monitors

( . to measure radiation levels inside the containment. Also,explain how you will ensure that these monitors will havepower during an accident.331.o18
(12.3.4) Provide a list of the radiation protection equipment whichwill be stored for accident use. Explain where this

equipment will be stored.
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331.19 Provide a schenatic drav.'inq of the ventilation airflows(12.3.4) of those areas which have a potential for airborne radio-:ac. t v t,. Ou.- Je,• on t'- • >•n•

" ,-•,•., ,•• , . *-! i. ., il..* . 2,&- 0 .I:'i ; -jJ.2) the points whiere fixed continuous air monitoring isperformed.
3)- the points where temporary continuous air monitoringcan be performed.

331.20 Your response to item 331.9 is not acceptable.(12.4) Meaningful estimates can be performed and have been(331.9) performed by other applicants. (For example, theSkagit PSAR by Puget Sound Power and Light Company.)

Provide your estimates of the man-rem doses whichworkers will receive.j: These estimates should bebased on 1) the task§. to be performed during opera-tion and anticipated occurrences, 2) the time andmanpower required to perform those tasks, and 3) theexpected dose rates and levels of airborne radioactivityto which workers will be exposed in performing thosetasks. Evidence should be provided that your estimatesare based on these factors. An acceptable method ofproviding such evidence is:

1) Present selected parts of the detailed analysisas illustrative examples. (The tasks inside thecontainment referenced below would make an excellentexample. This is especially true since we arerequesting a further breakdown of the doses inthose tasks.)

2) Summarize the detailed information for all othertasks.

3) Preserc the total estimated annual occupationaldose (man-rems).

As stated on page 12.3-11, certain tasks will requireaccess to these locations inside the containment duringpower operation:

(1) upper compartment
(2) ice condenser upper plenum
(3) instrument room
(4) seal table
(5) accumulator rooms
(6) ventilation equipment rooms
(7) personnel air lock
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Estimate the ouses which personinel wi 1i receive inperforming these tasks. Also, indicate what part ofthese doses are due to:

3) all other sources.

331.21
(12.5.1)
(13.1.3)

331.22
(12.5.2)

The proper qualifications of the-plant healthare presented in Section 13.1.3 of the FSAR.
the improper qualifications listed in Section

physicist'
Correct
12.5.1.

Describe how adequate facilities, such as change roomsand personnel decontamination areasi.will be provided toallow female workers to perform the procedures necessaryfor their protection from radioactive contamination.

A. Table 12.3-4 states that area radiation monitors,
- are at these locations:

331.23
(Figures
12.3-1
-thru
12.3-9)

(1)
(2)
(3)
(4)

Reactor
Reactor
Reactor
Reactor

building access hatch, Unit 1.
building access hatch, Unit 2.
building personnel lock, Unit 1.
building personnel lock, Unit 2.

Specifically designate the locations of thesearea monitors on the layout drawingsas you did forthe locations of the other area monitors in"Table112.3-4.
B.- The filter storage and demineralizer cubiclesagainst the control room wall on'elevation 713'of the auxilliary building are built as inFigure 3.8.4-2. Correct Figure 12.3-5 to showthe as-built layout of that-area. Indicate thenew location of the spent filter storage areaand the other demineralizers.

331 -24
(16.6)
(RSP)

The respiratory protection program in the technical
specifications should reference and be consistent with10 CFR 20.103 and Regulatory Guide 8.15. Make thenecessary changes in the technical specifications.

I. -



4^_

(12.3.1)

331.27
(12.3.1)

331-4
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estimates of the amount of deposited crud which maybuild up over the plant life. Explain how suchcrud source term estimates are factcred into the

Explain how you :,il I insure that field run piping isinstalled to keep occupational dose ALARA.

Explain what use is made of these ALARA design con-siderations which are suggested in Regulatory
Guide 8.8, C.2, Revision 2:

(1) Sloping of piping runs and tank bottoms.(2) Placement of drain tap-offs at low points.
(3) Placement of connections above the centerline

of piping.
(4) Avoidance of dead legs and low points' in piping.(5) Avoidance of T connections in piping.
(6) Use of large radius bends or elbows in piping.(7) Use of butt welding and consumable inserts.(8) Provisions for flushing of equipment and piping.(9) -- Use of canned pumps and flushable seals.

Indicate-onFigures 12.3-1 through 12.3-9 whichradiation dose rate zones apply:for:

331 .28S(12.3.1)

(1) Full power operation and
(2) refueling/shatdown conditions.

331.29
(12.3.2)
(Figures
2.8.4-1
thru
•3.8.4-9)

Based on our recent site visit, the entrances forthese cubicles do not appear to provide adequate scatteringgeometries to meet the design dose rates outside thecubicles:

(1) Waste packaging area.
(2) Residual heat exchanger/containment

exchanger.
(3) Waste gas compressor valve gallery.
(4) Hold-up tank valve gallery.
(5) Demineralizer valve gallery next to

valve gallery.
(6) Charging pumps.

spray heat

hold-up tank

In order to assure that the zone criteria for theseareas are met, provide estimates of the dose ratesat the entrances of these cubicles. Explain howthese estimates were calculated.



422.0 CONDUCT OF OPERATIONS

422.1
(13.1.1.4)

422.2
(13.1.1.4)

422.3
(13.1.3.2)

422.4
(13.4.2)
(13.4.3)

Describe the number of persons assigned to the Coordination
Surveillance Section of the Nuclear Generation Branch (Figure
13.1.-3).

Describe the organization or group providing offsite technical
support in the area of health physics,-in'terms of numbers of
persons and educational backgrounds and experience requirements
for identified positions or classes of positions. Provide
personnel resumes of assigned persons holding key or supervisory
positions in this area.

Provide a schedule for filling the positions shown in Figure
13.1-5 (Table 13.1-2).

You describe in Section 13.4 your plans for independent review
and audit of plant operations. These plans do not appear to
be consistent with those described in subsection 6.5.4 of
Section 16.0 of your FSAR. Please clarify your position on
the applicability of each of these sections of your FSAR.



? 1," 7 1

440.0 OPERATOR LICENSING BRANCH

441.1
(13.2.1.1)

In Section 13.2.1.1 provide the proposed subject matter
on each course including a syllabus or equivalent course
for the following training phases for licensed operators.

a)
b)
C)
d)
e)
f)

Introduction to Pressurized Water Reactors

System Lecture Series
Simulator Preparation
Simulator Training
Simulator Refresher Training
Observation Training at Comparable Operating Plant

441.3
(13.2.1.1)

Experience Requirements
In addition to reactor startup and shutdowns identify7

reactivity manipulations which will be used to meet the

experience requirements of AppendixA of Title 10 CFR

Part 55.

The following additional control manipulations are

acceptable for meeting the 10 reactivity control

manipulations.

a) Manual control of steam generators during startup

and shutdown.
b) Operation of the Turbine hydraulic'control during

startup.
c) Boration
d) Diluation
e) Operation of the manipulator crane during refueling.

f) Any significant (>10%) power changes in manual rod

control. Manual rod control prior to and during

generator synchronization.

441.4
(13.2.2.1)

Documentation
Modify your first paragraph to indicate review

manner. •

in a timely

C.

&

V...



440-2

441.5
(13.2,,2.1)

441.6
(13.2.2.1)

Your proposal for documentation of facility design,
procedure and licensed changes also review of abnormal
and emergency procedures applies to shift personnel.
Provide a plan for review and documentation of these
items for other licensed members of your staff who are
not members of the operating shift.

Conditions of the License
Licensees who have been away from the plant site for more
than four months be given a minimum of 40 hours to review
all instructions and plant status changes.

Please modify your statement to indicate that review of
plant status changes shall include a review of facility
design, procedure and license changes which have occurred
since the licensees absence.

Revision 24 appears to be incomplete. In addition, the
applicant should be advised that Revision 1 of Regulatory
Guide 1.33 dated January !, 1977 should be reviewed for
possible modification to this section.

Figure 13.5-2 has been submitted which indicates the area
in the control room which has been designated "at the
controls." More information is required to fully assess if
this area can be justified as acceptable. This information
includes console, panel layout, and normal functions.

442.1
(13.5.1.1)

442.2
(13.5.1.3)




