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Subject: Request for Additional Information - Shearon Harris FSAR

As a result of the staff's rev/ew of the Shearon Harris FSAR, we have identified
a number of areas where ice require additional information. The areas include
site analysis, power systems and accident evaluation. „The specific requests
for information in these areas are listed in the Enclosure.

Me request that you provide responses to the enclosed request and amend your
FSAR accordingly. In order to maintain the schedule for the review of the
FSAR, the responses should be provided by August 2, 1982. If you cannot meet
this date, inform us of the date you plan=-to, meet so that w0, may determine
whether the review schedule needs to be revised.
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Frank J. Hiraglia, Chic
Licensing Branch No. 3
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Please advise us if you have any questions regarding this request.

Sincerely,
Original signed by
Frauk J. Miraglia

~» gspp P~O

@pe 2V 1982'2
g SNP ~6~gggN N

~n ggggQ

yggXI

cc w/enclosure:
See next page

8206080172 82052lPDR ADOCK 05000400A PDR

DL:LB3 Eg~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
DL:

FMi
OFFICE/

SUBNAMEP
MLicitra:ph
5/g~ /82 5/ 82

~ ~ ~ ~ ~ 0 ~ 0 ~ ~ 0 ~ 0 ~ ~ J ~DATE 0

NRG FORM 318 (10-80) NRCM 0240 OFFICIAL RECORD COPY

~ ~ ~ 0 ~ 0 ~ ~ ~ ~ ~ I ~ 0 ~ ~ 0 ~ ~ 0110

~ ~ ~ ~ tttO ~ 0 ~ 0 ~ 0 ~ ~ 0 '0 F 0 ' ~ ~ ~ ~ I~ 0 ~ ~ 0 ~ ~ 0 ~ 0 ~ t ~ 0 ~ 10 ~

USOPO: 1981~960 'i



««

4

IJ

4

«4 pl

I"

~
~ «

~ - ~

« ~

4

!

c1" ~ «

P

. ~ I'

~ « Ql»4

4
~,

»

~ 4 I
RI

~ '4«

«VM

«R«e>r

4

-4 ~ « ~ ., « ~

Qf«

ik ~,»

«.

4

!» I' '



gt ~

SHEARON HARRIS

Mr. J. A. Jones
Vice Chai rman
Carolina Power & Light Company
Post Office Box 1551
Raleigh, North Carolina 27602

George F. Trowbridge, Esq.
Shaw, Pittman, Potts &

Trowbridge
1800 M Street, N. W.
Washington, D. C. 20036

Richard E. Jones, Esq.
Associate General Counsel
Carolina Pow'r & Light Company
411 Fayetteville Street Mall
Raleigh, North Carolina 27602

Thomas S. Erwin, Esq.
115 W. Morgan Street
Raleigh, North Carolina 27602

M. David Gordon
Attorney Associate General
State of North Carolina
P. 0. Box 629
Raleigh, North Carolina 27602

George Maxwell
Resident Inspector/Harris NPS

c/o U. S. Nuclear Regulatory Comnission
Route 1, Box 315B
New Hill, North Carolina 27562

Charles D. Barham, Jr.
Vice President and Senior Counsel
Carolina Power & Light Company
Post Office Box 1551
Ra'leigh, North Carolina 27602

John Junkie, Executive Coordinator
Conservation Council of North Carolina
307 Granville Rd.
Chapel Hill, North Carolina 27514

'I

Wells Eddleman
325 E. Trinity Avenue
Durham, North Carolina 27701

George Jackson, Secretary
Environmental Law Project
School of Law, 064-A
University of North Carolina
Chapel Hill, North Carolina 27514

Dr. Phyllis Lotchin
108 Bridle Run
Chapel Hill, North Carolina 2?514

Mr. Travis Payne, Esq.
723 W. Johnson Street
P. 0. Box 12643
Raleigh, North Carolina 27605

Daniel F. Read, President
CHANGE

P. 0. Box 524
Chapel Hill, N.C. 27514

Daniel F. Read
100-B Stinson St.
Chapel Hill, N.C. 27514

Patricia T. Newman, Co-Coordinator
Slater E. Newman, Co-Coordinator
Citizens Against Nuclear Power
2309 Weymouth Ct.
Raleigh, N.C. 27612

Richard D. Wilson, M.D.
725 Hunter St.
Apex, N.C. 27502



ENCLOSURE

RE/VEST FOR ADDITIONAL INFORMATION

RESULTING FROM REVIEW OF

SHEARON HARRIS FSAR

DOCKET NOS.: 50-400 5 50-401



311-1

311. 0 SITE ANALYSIS

PLease provide a discussion and anaLysis of toxic
materiaL shipments (if any) and frequencies on both

roads and railways near the Shearon Harris PLanti in

accordance with the provisions of Regulatory Guide

1.78.

311.7
(2.1.3.3)

jn view of the construction of the B. Evert Jordan

Reservoirs provide an estimate of transient population

(both annuaL average and peak daily attendance) within

5 miLes of the Shearon Harris PLant due to the use of

this Lake for recreation'



430.0

430.12
(8.3)

430. 13
(8.3)

POWER SYSTEMS

Provide a detail discussion (or plan) of the level of training
proposed for your operators, maintenance crew, quality assurance,
and supervisory personnel responsible for the operation and
maintenance of the emergency diesel generators. Identify the
number and type of personnel that will be dedicated to the
operations and maintenance of the emergency diesel generators

'and the number and type that will be assigned from your general
plant operations and maintenance groups to assist when needed.

In your discussion identify the amount and kind of training that
will be received by each of the above categories and the type of
ongoing training program planned to assure optimum availability
of the emergency generators.

Also discuss the level of education and minimum experience
requirements for the various categories of operations and
maintenance personnel associated with the emergency diesel generators.

Periodic testing and test loading of an emergency diesel generator
in a nuclear power plant is a necessary function to demonstrate the
operability, capability and availability of the unit on demand.
Periodic testing coupled with good preventive maintenance practices
will assure optimum equipment readiness and availability on demand.
This is the desired goal.

To achieve this optimum equipment readiness status the following
requirements should be met:

(1) The equipment should be tested with a minimum loading of 25
percent of rated load. No load or light load operation will
cause incomplete combustion of fuel resulting in the formation
of gum and varnish deposits on the cylinder walls, intake and
exhaust valves, pistons and piston rings, etc., and accumulation
of unburned fuel in the turbocharger and exhaust system. The
consequences of no load or light load operation are potential
equipment failure due to the gum and varnish deposits and
fire in the engine exhaust system.

(.2 ) Periodic surveillance testing should be performed in accordance
with the applicable NRC guidelines (R.G. 1.108), and with the
recommendations of the engine manufacturer. Conflicts between
any such recomnendations and the NRC guidelines, particularly
with respect to test frequency, loading and duration, should
be identified and justified.



430-3

430.14
(Cont'd)

430. 15
(g.5.2)

430. 16
(g.5.2)

430. 17

(g.5.3)

Confirm your compliance with the above requirement or provide
justification for noncompliance.

Identify all working stations on the plant site where it may be

necessary for plant personnel to communicate with the control room
or auxiliary control room during and/or following transients
and/or accidents in order to mitigate the consequences of the
event and to attain a safe cold plant shutdown.

Identify and describe the power source(s) provided for each of the
communication systems described in the FSAR.

Identify the vital areas and hazardous areas where emergency
lighting is needed for safe shutdown of the reactor and the
evacuation of personnel in the event of an accident. Tabulate
the lighting system(s) provided in your design to accommodate
those areas so identified and the levels of lighting that will be
maintained.

430 ~ 18
(g.S.3)

430. 19
(g.S.4)

430. 20
(g.5.4)

430.21
(g.5.4)

Assume the design basis seismic event coincident with the requirement
to shutdown the reactor. Provide the results of an analysis which
shows that adequate lighting will be provided in safety related areas
to allow control and maintenance of safety related equipment, and
the free access to and from those areas. For this analysis,
consider that offsite power has been lost and can not be restored
for an extended period (7-days or more) of time.

Provide a General Arrangement drawing for the diesel fuel oil
storage tanks and transfer pump area similar to Fig. 1.2.2-85.
Include plan, elevation, and section views, as required, to show
the arrangement of pumps, piping, instrumentation and controls
relative to the fuel oil. storage tanks.

Provide a drawing which shows the fuel oil piping arrangement
between the transfer pump areas and the day tank in the diesel
generator room. Include plan and elevation or section views,
as required, to adequately illustrate the piping arrangement.

Refer to Fig. 1.2.2-2. For Units 1 and 2, it would appear that
fuel oil piping between the storage tanks and the diesel generator
buildings would have to pass under two sets of railroad tracks and
at least one roadway, and over or under one set of circulating
water intake and discharge pipes. Describe, with the aid of
drawings, the measures taken in your design to ensure that fuel
oil piping is protected against any loading, either normal or
accidental, which could occur as a result of passing under
roadways and railroad tracks, or the consequences of a circulating
water pipe break in the area of the fuel line crossing.
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430-4

430. 22
(9.5.4)

430. 23
(9.5 ')
430. 24
(9.5.4)

Describe your design provisions made to protect the fuel oil
storage tank vent lines from damage by tornado missiles.
Provide details of the storage tank manways which will be
used for tank filling in the event of tornado missile damage

to the unprotected fill lines.

On Fig. 9.5.4-1, a relief valve is shown on the discharge side
of the fuel oil unloading pumps. Where does this relief valve
(7FO-Rl-1-4) discharge to?

Discuss the means for detecting or preventing growth algae in
the diesel fuel storage tank. If it were detected, describe
the methods to be provided for cleaning the affected storage
tank.

430. 25
(9.5.4)

''.4'30. 26
,,(9.5.4)

What .provisions will be made to assure adequate corrosion
protection for the storage tank steel liners and the buried
fuel oil piping7 If corrosion protection coatings are being
considered, state the industry standards which will be used
in their application.

In Section 9.5.4.2 you state that diesel fuel oil is available from
local distribution sources. Identify the sources where diesel
quality fuel oil will be available and the distances required to
be travelled from the source(s) to the plant. Also discuss how

fuel oil will be delivered onsite under extremely unfavorable
environmental conditions:

:430. 27
, (:.9,.5.4)

430. 28
(9.5.4)

430. 29
(9.5.4)

Section 9.5.4.1 emergency diesel engine fuel oil storage and
transfer system (EDEFSS) does not specifically reference ANSI
Stand'ard N195 "Fuel Oil Systems for Standby Diesel Generators."
Indicate if you intend to comply with this standard in your
design of the EDEFSS; otherwise, provide justification for
noncompliance.

Discuss the precautionary measures that will be taken to assure the
quality and reliability of the fuel oil supply for emergency diesel
generator operation. Include the type of fuel oil, impurity
and quality limitations as well as diesel index number or its
equivalent, cloud point, entrained moisture, sulfur, particulates :
and other deliterious insoluble substances, and procedure for
testing newly delivered fuel. In your discussion include
reference to industry (or other) standard which will be followed
to assure a reliable fuel oil supply to the emergency generators.

The diesel generator structures are designed to seismic and

tornado criteria are isolated from one another by a reinforced
concrete wall barrier. Describe the barrier (including openings)
in more detail and its capability to withstand the effects of
internally generated missiles resulting from a crankcase
explosion, failure of one or all of the starting air receivers,
or failure of any high or moderate energy line and initial
flooding from the cooling system so that the assumed effects
will not result in loss of an additional generator.



430-5

430.30
(9.5.4)

In Table 3.2.1-1 and FSAR Section 9.5.4, the fuel oil storage
tank is listed as NNS, guality Assurance B. This is not
acceptable. The fuel storage tanks are essential to safety and
should be designed and constructed in accordance with criteria
at least equal to safety Class 3. Revise your design and change
the FSAR accordingly.

430.31
(9.5.4)

430.32
(9.5.4)

.!430. 33
';,(,9.5. 4)

430.34
(9.5.4)

430,35
(9.5.4)
(9.5.5)
(9.5.6)
(9.5.7)
(9.5.S)

On Fig. 9 ~ 5.4-1, you designate the fuel oil storage tank steel
liner, tank penetrations, and piping up to and including the
first flange outside the storage tank as NNS. This is not
acceptable. We require that all fuel oil transfer piping up to
and including the interface with the fuel storage tank steel
liner to be ASHE Section III, Class 3. Review your design
and change the FSAR accordingly.

Based on our review of Fig's. 9.5.4-1 and 9.5.5-2, we conclude
that fuel oil piping commencing at the first flange outside the
storage tanks and continuing up to and including, the diesel
engine mounted piping and components is classified as ASHE

Section III, Class 3. Confirm whether or not this is correct
and, if not correct, provide the industry standards that were
used in the design, manufacture, and inspectionof the engine
mounted piping and components. Also, provide an appropriate
PAID which shows engine mounted piping and components, and
where the quality group classification changes.

The FSAR describes an isolation valve in the fuel oil piping
between the day tank and the diesel engine. This valve is not
shown on Fig. 9.5.4-1 or Fig. 9.5.5-2. Where is this valve
located? Revise the PSIDs to show this isolation valve. Also,
provide the source of electric power to this isolation valve.

Assume an unlikely event has occurred requiring operation of a

diesel generator for a prolonged period that would require
replenishment of fuel oil without interrupting operation of the
diesel generator. What provision will be made in the design
of the fuel oil storage fill system to minimize the creation of
turbulence of the sediment in the bottom of the storage tank'?
Stirr ing of this sediment during addition of new fuel has the
potentital of causing the overall quality of the fuel to become
unacceptable and could potentially lead to the degradation or
failure of the diesel generator.

Identify all high and moderate energy lines and systems that will
be installed in the diesel generator room, Discuss the measures

that will be taken in the design of the diesel generator facility
to protect the safety related systems, piping and components from
the effects of high and moderate energy line failure to assure
availability of the diesel generator when needed.



430-6

430.36
(9.5.4)

430.37
(9.5.5)

.430.38
(;9.5. 5)

-430.39
;(+.5.5>

Fig. 9.5.5-2 includes some details of the Emergency Diesel
Generator Fuel Oil Systems which are not discussed in the
FSAR text. Expand the FSAR to include a discussion of the
components of the fuel system shown on Fig. 9.5.5-2. Include
such things a component function, safety classification, and
source of power, as applicable. Revise the P8ID, as required,
to provide a complete picture of the diesel engine fuel oil
systems.

Section 9.5.5 indicat'es that the function of the diesel
generator cooling water systemis to dissipate the heat
transferred through the: (1) engine water jacket,{2) lube
oil cooler;(3) engine air water coolers, and(4) governor
lube oil cooler. Provide information on the individual
component heat removal rates ( ~ tu/hr), flow (lbs/hr} and
temperature differential ('F) and the total heat remo'val

rate required. Also provide the desi gn margin (excess heat
removal capacity) included in the design of major components
and subsystems.

Indicate the measures to preclude long-term corrosion and organic
fouling in the diesel engine cooling water system 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.

In section 9.5.5.4, you discuss "periodic" calibration and
inspection of the diesel engine cooling water system instrumentation.
Define the term "periodic." Also, in section 9.5.5.5, you list
a "jacket water low pressure trip" as part of the cooling system
instrumentation. Explain the function of this device and state
under what conditions of operation it is functional. Describe
any interlocks and their corresponding logic.

430;40
(9.5.5)

430. 41
(9.5.5)

4

The FSAR text, section 9.5.5, and Fig. 9.5.5-1 do not correspond
with regard to cooling water system instrumentation. Revise
the text or Fig. 9.5.5-1, as required, to insure both are in
agreement.

In section 9.5.5.5, you list a jacket water low temperature alarm.
Expand your FSAR to include a discussion of the function of this
alarm. State whether this alarm is to provide low temperature
indication while in the standby mode or during operations Provide
the temperature settings for this alarm, both in and out. Also,
provide the high temperature alarm settings (in and out) and the
high temperature trip setting. Describe any electrical interlocks
and their corresponding logic.
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430-2

430.13
(8.3)
(Con't)

(3) Preventive maintenance should go beyond the normal routine
adjustments, servicing and repair of components when a

malfunction occurs. Preventive maintenance should encompass
investi gative testing of components which have a history of
repeated malfunctioning and require constant attention and
repair. In such cases consideration should be given to
replacement of those components with other products which
have a record of demonstrated reliability, rather than
repetitive repair and maintenance of the existing components.
Testing of the unit after adjustments or repairs have been
made only confirms that the equipment is operable and does not
necessarilymean that the root cause of the problem has been
el iminated or al 1 eviated.

(4) Upon completion of repairs or maintenance and prior to an
actual start, run, and load test, a final'equipment check
should be made to assure that all electrical circuits are
functional, i.e., fuses are in place, switches and circuit
breakers are in their proper position, no loose wires, all
test leads have been removed, and all valves are in the
proper position to permit a manual start of the equipment.
After the unit has.been satisfactorily started and load
tested, return the unit to ready automatic standby service
and under the control of the control room operator.

Provide a discussion of how the above requirements have been
implemented in the emergency diesel generator system design and
how they will be considered when the plant is in commer cial
operation, i.e., by what means will the above requirements be
enforced.

430. 14
(8.3)

The avai.lability on demand of an emergency diesel generator is
dependent upon, among other things, the proper functioning of
its controls and monitoring instrumentation. This equipment
is generally panel mounted and in some instances the panels
are mounted directly on the diesel generator skid. Major diesel
engine damage has occurred at some operating plants from vibration
induced wear on skid mounted control and monitorina instrumentation,
This sensitive instrumentation is not made to withstand and
function accurately for prolonged periods under continuous
vibrational stresses normally encountered with internal
combustion engines. Operation of sensitive instrumentation
under this environment rapidly deteriorates calibration, accuracy
and control signal output.

Therefore, except for sensors and other equipment that must be

directly mounted on the engine or associated piping, the controls
and monitoring instrumentation should be installed on a free
standing floor mounted panel separate from the engine skids, and
located on a vibration free floor area. If the floor is not
vibration free,. the panel shall be equipped with vibration mounts.
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430-7

430.42
(9.5.5)

430.43
(9.5.5)

430 44
(9.S.5)

430.45
(9.5.5)

The diesel generators are required to start automatically on loss
of all offsite power and in the event of a LOCA. The diesel
generator sets should be capable of operation at less than full
load for extended periods without degradation of performance or
reliability. Should a LOCA occur with availability or offsite
power, discuss the design provisions and other parameters that
have been considered in the selection, of the diesel generators
to enable them to run unloaded (on standby) for extended periods
without degradation of engine performance or reliability.
Expand your FSAR to include and explicitly define the
capability of your design with regard to this requirement.

Expand your discussion of the diesel engine cooling water system
keep warm circuit. Provide details of the circuit automatic
operation including instrumentation and controls used in standby
mode, and circuit interlocks in the engine run mode. Provide
the source of power for the jacket water heater, and state the
lowest diesel generator room ambient temperature at which the
jacket water heater can maintain minimum standby temperatures.
Discuss the provisions in your design that will maintain minimum
room ambient temperature. Describe the alarms which monitor room
ambient and/or jacket water low temperature conditions.

'In FSAR section 9.5.5 you state that the diesel enqine cooling water
system is provided with a standpipe to: (1) provide storage for
system coolant, and(2) absorb changes in coolant volume due to
system temperature changes. In addition to the above, the
standpipe volume must provide for minor leaks at pump shaft
seals, valve stems and other components, and maintain the
required NPSH to the system circulating pumps. Demonstrate
by analysis that the standpipe size will be adequate to maintain
requir ed pump NPSH and make up water for seven days continuous
operation of the diesel engine at full rated load without
makeup, or provide a seismic Category I, Safety Class 3 makeup
water supply to the standpipe.

On Fig. 9.5.5-1, there are what appear to be 3 level switches
or indicators on the standpipe. Provide a discussion of these
switches or indicators and their individual function. Also,
explain why one of these devices can be valved off, while the
other two cannot.

430.46
(9.S.%)

In section 9.5.5.2, you state that provisions are made to assure
that all diesel engine spaces are filled with water. Expand your
FSAR to include a discussion of what these "provisions" are and
how they function. Also, discuss the relationship between the
normal water level in the standpipe and the highest part of the
diesel engine. Show that there will be sufficient head of water
to displace all air in the uppermost parts of the diesel engine,
and connecting piping.
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430-8

430.47
(9.5,5)

430. 4B
(9.5.6)

"430
49'9.5.6)

430..5q
.(9.5.6)

430. 51

(9.5.6)

Table 3.2.1-1 and Fig. 9.5.5-1 are inconsistent with regard to
classification of diesel engine cooling water system piping and
components. Both, however, list the engine mounted piping and
components, as non-ASHE III. This is not acceptable. In accordance
with the requirements of Regulatory Guide 1.26, the diesel generator
auxiliary cooling water system, including engine mounted piping
and components, should be designed to ASHE Section III, Class 3,
or guality Group C. To assist the staff in making a determination
as to acceptability of the engine mounted piping and components,
provide the industry standards that were used in the design,
manufacture, and inspection of this piping and components. Also
revise the FSAR to show the keep warm pump and oil cooler as
ASHE Section III, Class 3. Review Table 3.2-1 and Fig. 9.5-1
to reflect the above requirements.

Expand your discussion. of the diesel engine air start system to
include a complete description of the dessicant type air dryers
including mode of operation and regeneration cycle. Show that
the compressed air delivered to the receivers has a dewpoint
of not more than 50'F in a normally controlled 70'F environment,
or the dew point will be at least 10'Fless than the lowest expected
ambient temperature. Discuss the measures taken in your design
which will ensure the dessicant does not become saturated,
thereby defeating the purpose of the dryers. Also, include a

discussion of the filters which will be used to ensure that
starti ng air is free of foreign matter as well as being dry.
State how filter condition will be monitored to determine when
cleaning or replacement is required. Revise your FSAR

accordingly.

On Fig. 9.5.6-1, you show the air start system piping and
components between the air dryers and,the inline, engine mounted
strainer as ASHE Section 3, Class 3. The strainer, however,
is designated non-ASHE, as is all other engine mounted piping
and components. This is not acceptable. In accordance with the
requirements stated in Regulatory Guide 1.26, the diesel generator
auxiliary starting air system should be designed to ASHE Section
III, Class 3, or guality Group C. Therefore, to assist the staff
in making a determination as to acceptability of the engine
mounted piping and components, provide the industry standards
that wer e used in the design, manufacture and inspection of this
piping and components. Revise your FSAR accordingly.

Expand FSAR section 9.5.6.4 to include a discussion on testing
and calibration of the air starting system controls, alarms,
indicators, and safety devices.

On Fig. 9.5.6-1, you show a 1/2 inch line from the air receivers
to the compressor pressure switch. Where is this pressure switch
located? Revise Fig. 9.5.6-1 to show this switch and all piping
associated with it.





430-9

430. 52
(9.5.7)

430. 53
(9.5.7)

430." 54
(9.5.7)

430 .55
(,9..S.7)

430 -56
(9..5.7}

Expand your FSAR to include a discussion of the auxiliary lube
oil pump. Provide information on the source of power for the
pump motor, at what time(s) is the pump required to operate,
pump controls in both standby and operating modes for the diesel
generators, and electric interlocks provided. Also, provide
seismic and quality group classifications for the pump and motor.

Transamerica De Laval has developed modifications to governor lube
oil pump and turbocharger thrust bearing lubrication circuits on

DSR and DSRV engines to eliminate potential starting problems
and to provide prelubricatian to the thrust bearings, respectively.
State whether these modifications have been, or will be made on
the diesel generators at Shearon Harris. Revise your FSAR text
and PKIDs accordingly.

For the diesel engine lubrication system in Section 9.5.7 provide
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 manufacture;(2) discuss the
measures that will be taken to main the required quality of the
oil, including the inspection and replacement when oil quality is
degraded; and (3) describe the protective features (such as blowout
panels) provided to prevent unacceptable crankcase explosion and

to mitigate the consequences of such an event.

Describe the instrumentation, controls, sensors and alarms
provided for monitoring the diesel engine lubrication oil
system and describe their function. Describe the testing
necessary to maintain a highly reliable instrumentation,
control, sensors and alarm system and where the alarms are
annunciated. Identify the temperature, pressure and level sensors
which alert the operator when these parameters exceed the ranges
recommended by the engine manufacturer and describe any operator
action required during alarm conditions to pr event harmful effects
to the diesel engine. Discuss systems interlocks provided. Revise
your FSAR accordingly.

Expand your description of the diesel engine lube oil system. The
FSAR text should include a detail system description of what is
shown on Figures 9.5.7-1, 9.5.7-2 and 9.5.7-3. The FSAR text should
also describe; O ) components and their function,(2) instrumentation,
controls, sensors and alarms, and(3) a diesel generator starting
sequence for a normal start and a emergency start. Revise your
FSAR accordingly.



430-10

430. 57
(9.5.7)

430.58'9.5.7)

430. 59

(9.5.8)

430.60
(9.5.S)

Under certain conditions, it may be necessary to operate the
diesel generators continuously for periods of 7 days, or more.
In your FSAR, describe the provisions which have been made in
your lube oil system to monitor lube oil level in the diesel
engine sump during extended operation. If such provisions have
not been made, show by analysis that the lube oil sump has
adequate reserve capacity to allow for 7 days of diesel
generator operation at full load with associated lube oil
consumption while retaining sufficient lube oil inventory to.
ensure proper lube oil pump suction and adequate lube oil cooling.
Also, show how lube oil can be safely added during diesel generator
operation.

In Table 3.2.1-1, the diesel generator lubrication system is
classified as ASME Section III, Class 3. On Fig. 9.5.7-1,
however, the majopity of the lubrication svstem is shown as non-ASHE,
This is oot acceptable. In accordance with the requirements
of Regulatory Guide 1.26, the diesel generator auxiliary
lubrication system should be designed to ASHE Section III,
Class 3, or guality Group C. Therefore, to assist the staff in
maki ng a determination as to acceptability of the engine mounted

piping and components, provide the industry standards that were
used in the design, manufacture, and inspection of this piping
and components. Revise your FSAR accordingly.

Describe the instrumentation, controls, sensors and alarms provided
in the design of the diesel engine combustion air intake and
exhaust system which alert the operator when parameters exceed
ranges recommended by the engine manufacturer and describe any

operator action required during alarm conditions to prevent
harmful effects to the diesel engine. Discuss the program for
testing and 'calibration which will be implemented to ensure a

highly reliable instrumentation, controls, sensors and alarm
system. State where alarms are annunciated and where visual
indicators are provided. Discuss systems interlocks provided.
Revise your FSAR accordingly.

In section 9.5.8.3, you discuss low barometric pressures as a

consequence of a tornado. Expand your FSAR to include a

discussion of the lowest barometric pressure anticipated for the
geographic area of the Harris site. Discuss its impact on
diesel generator performance, especially as regards the rapid
fluctuations associated with tornados.

430. 61

(9.5.8)
Show by analysis that a potential fire in the diesel generator
building together with a single failure of the fire protection
system will not degrade the quality of the diesel combustion
air so that the remaining diesel will be able to provide full
rated power.
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430.62
(9.5.8)

430.63
(9.5.8)

439. 64
(9.5.8)

Experience at some operating plants has shown that diesel engines
have failed to start due to accumulation ofdust and other
deliterious material on electrical equipment associated with
starting of the diesel generators (e.g., auxiliary relay
contacts, control switches - etc.). Describe the provisions
that have been made in your diesel generator building design,
electrical starting system, and combustion air and ventilation
air intake design(s) to preclude this condition to assure
availability of the diesel generator on demand.

Also describe under normal plant operation what procedure(s) will
be used to minimize accumulation of dust in the diesel generator
room; specifically address concrete dust control. In your
response also consider the condition when Onit 1 is in operation
and Onit 2 is under construction (abnormal generation of dust).

The quality group classification of the diesel generator combustion
air intake and exhaust system is not consistent between the FSAR

text, section 9.5.8, Fig. 9.5.5-2, and Table 3.2.1-1. Me require
this system to be in conformance with Regulatory Guide 1.26 which
requires the entire diesel generator exhaust systems be designed
to ASHE Section III, Class 3, or guality Group C. This includes
engine mounted piping and components. Review the above FSAR

inputs and make the necessary revisions so there is consistency
with regard to the system quality group classification. Provide
the industry standards that were used in the design manufacture,
and inspection of the engine mounted piping and components. If
applicable, show on the appropriate P&IDs where there is a change
in quality group classification.

Refer to Fig. 9,5.5-2. At each diesel generator, there is a line
starting at flange 196 and continuing to the atmosphere through
a flame arrestor, These lines are not discussed in FSAR section
9.5.8, nor are the 'lines shown on Figs, 1.2.2-86 and 1.2.2-87.
Expand your FSAR to include a description of these lines,
including function, location , size, and seismic and quality
group classification. Show these lines on Figs, 1,2.2-86 and
1.2.2-87.

430.65
(10.2)

Expand your discussion of the turbine speed control and overspeed
protection system Provide additional explanation of the turbine
and generator electrical load following capability for the
turbine speed control system with the aid of system schematics
(including turbine control and extraction steam valves to the
heaters). Tabulate the individual speed control protection
devices (normal emergency and backup), the design speed (or range
of speed) at which each device begins operation to performs its
protective function (in terms of percent of normal turbine
operating speed). In order to evaluate the adequcy of the,
control and overspeed protection system, provide schqmatics and
include identifying numbers to valves and mechanisms (mechanical
and electrical) on the schematics. Describe in detail, with
references to'he identifying numbers, the sequence of events in
a turbine trip including response times, and show that the turbine
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430.65
(10.2)
(Cont'd)

430- 66
(10 ')

430.67
(10..2)

430.68
('1 0. 2)

430.69
',(.1 0. 2)

430.70
(10.'2)

430.71
(10.2)

430. 72
(10.2)

stabilizes. Provide the results of a failure mode and effects
analysis for the overspeed protection systems. Show that a .

single steam valve failure cannot disabl'e the turbine overspeed
trip from functioning.

In the turbine generator section discuss:(1) the valve closure
times 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.

Provide the closure times for the quick acting extraction steam
and motor operated stop valves installed in the extraction
steam lines to the first, second, third and fourth point heaters.
The fifth point heaters steam supply lines are not provided with
shutoff and extraction steam valves. Show that stable turbine
operation will result after a turbine trip.
Provide a discussion of the inservice inspection program for
throttle-stop, control, reheat stop and interceptor steam valves
and the capability for testing essential components during
turbine generator system operation.

Provide a discussion of the inservice inspection program for the
extraction steam valves'lso, provide the time interval
between periodic valve exercising to ensure the extraction steam
valves will close on turbine trip.
Discuss the effects of a high and moderate energy piping failure
or failure of the connection from the low pressure turbine to
condenser 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.

Provide a complete list of turbine generator protective trips.
Separate these trips into two categories, (1) those that will
trip the turbine due to mechanical faults, and (2) those that
will trip the turbine due to generator electric faults.

Describe 'with the aid of drawings, the bulk hydrogen storage
facility including its location and distribution system. Include
the protective measures considered in the design to prevent fires
and explosions during operations such as filling and purging the
generator, as well as during normal operations.
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430. 73
(10.3)

430, 74
(10.4.l)

430. 75
(10.4.1)

As explained in issue No. 1 of NUREG-0138, credit is taken for
all valves downsteam of the Hain Steam Isolation Valve (HSIV)
to limit blowdown of a second steam generator in the event of
a steam line break upstream of the HSIV. In order to confirm
satisfactory performance following such a steam line break,
provide a tabulation and descriptive text (as appropriate) in
the FSAR of all flow paths that branch off the main steam
lines between the HSIV's and the turbine stop valves. For each

flow path originating at the main steam lines, provide the
following information:

(~.) System identification
(2) Maximum steam flow in pounds per hour.
(;3) Type of shut-off valve(s)
(4) Size of valve(s)
(5) guality 'f the valve(s)
(6) Design code of the valve(s)
(7) Closure time of the valve(s)
(8) Actuation mechanism of the valve(s) (i.e., Solenoid

operated, motor operated, air operated diaphram valve, etc.)
(9) Motive or power source for the valve actuating mechanism

In the event of the postulated accident, termination of steam
flow from all systems identified above,'xcept those that can

be used for mitigation of the accident, is required to bring
the reactor to a safe cold shutdown. For these systems
describe what design features have been incorporated to assure
closure of the steam shut-off valve(s). Describe what operator
actions (if any) are required.

If the systems that can be used for mitigation of the accident
are not available or decision is made to use other means to shut
down the reactor, describe how these systems are secured to assure
positive steam shut-off. Describe what operator actions (if any)
are required.

If any of the requested information is presently included in the
FSAR text, provide only the references where the information
may be found.

Expand your FSAR section on the main 'condenser tube sheets.
Provide details of the "integrall grooved" tube sheets and state
the source of the condensate to fill these grooves. Provide
the operating pressures for the condensate and circulating
water, respectively, and show the complete condensate circuit.
Revise your FSAR accordingly.

Discuss the effect of main condenser degradation (leakage,
vacuum, loss) on reactor operation. Address both condenser
sections.
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430. 76
(10.4.1)

430. 77

(10.4.1)

Discuss the measures. taken: O) to prevent loss of vacuum, and
(2) to prevent corrosion/erosion of condenser tubes and components,

Expand your FSAR discussion of the main condenser design and
construction. State whether the division between the two sections
is arranged in the longitudinal or transverse direction, and
describe how the two sections are sealed from each other.
Discuss the operation of the main condenser in the steam bypass
mode with regard to division of steam flow between the two
sections.

430. 78
(10.4.])

430. 79
(10.4.1)

430 80
"(10.4.1)

:430. 81

~(10.4.1)

430.82
(10.4.1)

Expand your FSAR section on instrumentation. list the individual
indicators and alarms and state where each is located, both
local and remote. Describe any electrical interlocks associated
with these alarms and/or indicators. Your discussion should

- address both condenser sections. Review your FSAR accordingly.

In your FSAR section dealing with condenser hotwell water level
control, it is not clear whether controls, components, and piping
are provided for only one hotwell, or for boCh hotwells. Expand
your FSAR to clarify this item. Show how the steam and condensate
system is maintained at the desired level in either case.
Coordinate this section of your FSAR with the section on
instrumentation.

Indicate and describe the means of detecting and controlling
radioactive leakage into and out of the condenser and the means
for processing excessive amounts.

Provide the permissible cooling water inleakage and time of
operation with inleakage to assure that condensate/feedwater
quality can be maintained within safe limits.

In section 10.4.1.4 you have discussed tests and initial field
inspection but not the frequency and extent of inservice
inspection of the main condenser. Provide this information in
the FSAR.

430.83
(10.4.4)

Provide additional description (with the aid of drawings) of
the turbine by-pass valves and associated controls. In your
discussion include the size, principle of operation, construction,
setpoint, and the malfunctions and/or modes of failure considered
in the design of the turbine bypass system.

430.84
(10.4.4)

430 8

(10.4.4)

Provide a PEID for the turbine bypass system showing system
components and all instrumentation.

In section 10.4.4.4 you have discussed tests and initial field
inspection but not the frequency and extent of inservice
testing and inspection of the turbine bypass system. Provide
this information in the FSAR.
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430 86

(10.'4.4)

430 87
(10.4.4)

Provide the results of an analysis .indicating that failure of the
turbine bypass system high energy line will not have an adverse
effect or preclude operation of the turbine speed control system
or any safety related components or systems located close to the
turbine bypass system.

Provide the results of a failure mode and effects analysis to
determine the effect of malfunction of the turbine bypass
system on the operation of the reactor and main turbine generator
unit.
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430.88
(s.o)

430. 89
(s.2).

43O.90
(8.2)
S;8.1)

430.91
(8.2)

430.92
'(8.3.1)

Sufficient system single-line diagrams, schematic diagrams and
layout diagrams for onsite and offsite power systems have not
been provided in the FSAR to permit an independent evaluation of
compliance with the safety criteria as required by Regulatory
Guide 1.70. Please provide this information including the
physical layout drawings of the circuit that connect the

.onside distribution system to the preferred power supply.

Section 8.2.1.1 of the FSAR describes five offsite power circuits
which are routed in a common corridor in close proximity to the
plant. Verify by providing layout drawings, how the subject
routings are designed and located so as to minimize to the extent
practical the likelihood of their simultaneous failure under
operating and postulated accident and environmental conditions.
In addition, provide a description of the number of rights-of-way;
type and height of towers in each right-of-way; and the number of
circuits per tower connecting the Shearon Harris plant to the grid.

It is not apparent from the information presented in Section 8.2 of
the FSAR that the design of the onsite power systems and the
switchyard components meets the requirements of GDC-18, "Inspection
and Testing of Electric Power Systems." Describe in more detail

'this aspect of the design. In particular, describe the capability
for testing transfer of power from the unit auxiliary transformers
to the startup transformers (and vice versa) during plant
operation.

Based on your grid system stability analysis results, state the
normal value and the maximum and minimum spread values of voltage
and frequency of the offsite power source that assure satisfactory
operability of all electrical equipment of your station during all
modes of plant operation.

FSAR subsection 8.3.1.2.19 states that compliance with R.G. 1.108
is described in Chapter 13. Me have been unable to locate that
description. Provide a specific page number for this reference
or provide a description indicating how your emergency power
systems satisfy the recommendations of R.G. 1.108.

430. 93
(8.3.1)

Describe, in detail, how the Shearon Harris design meets BTP PSB-l,
"Adequacy of Station Electric Distribution System Voltages."
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43O. 94

(8.3.1)
Section 5.6.2.2(l) of IEEE-Std-387 (endorsed by R.G. 1.9,
Rev. 2) requires that'a start diesel signal shall overri e
all other operating modes and return control of the diesel
generator unit to the automatic control system. The following
is considered an acceptable design.

{1) On receipt of a SI signal during the D/6 test mode:

(a) The D/G breaker {ifclosed) is tripped.

{b) The D/G, if running remains running, or is started,
and remains operating, shifting automatically the
governor from "droop" to "isochronous" mode and the
voltage regulator to automatic mode.

(c) The D/6 protective trips are bypassed per design.

( d} The offsite power feed breaker remains closed and
ESF loads are connected to the bus per design.

{2) On receipt of a LOOP signal following a SI signal:

(a} The offsite power feed breaker is tripped.

{'b) Loads are shed from the bus per design.

{c) The D/6 breaker is closed connecting the D/6 to the
bus per design.

{d ) ESF loads are sequenced to the bus per design.
I

{3) On receipt of simultaneous SI and LOOP signals:

(a) The D/6 breaker (if closed) is tripped (on SI signal).

{b) The D/G, if:running remains running, or is started,
and remains, operating, shi fting automatically the
governor from "droop" to "isochronous" mode and
voltage regulator to "automatic" mode.

{c) The offsite power feed breaker is tripped.

(d) Loads are shed from the bus per design.

( e) The D/G protective trips are bypassed per design.

{f) The D/G breaker is closed connecting the D/G to the
bus per design.

{g) ESF loads are sequenced to the bus per design.

Describe how your design meets the above requirements or justify
noncompliance.
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430.9~
(8.3.1)

430. 96
(8.3.1)

430'7
(8 ~.1)

430. 98
(8.3.1)

430.99
'8.3.1)

Provide the following additional information regarding diesel
generator status indication and alarms.

(1) all conditions that render the diesel generator incapable
of responding to an automatic emergency start signal for
each operating mode;

(2) the wording on the annunciator window in the control
room that is alarmed for each of the conditions
identified in (1);

(3) any other alarm signals not included in (1) above that
also cause the same annunciator to alarm;

(4) any condition that renders the diesel generator
incapable of responding to an automatic emergency
start signal which is not alarmed in the control
room;

(5) the wording and number of annunciator windows provided
in the control room for the diesel generator alarms.

In accordance with R.G. 1.9, verify that at no time during the
diesel generator load sequencing does the frequency and voltage
decrease to less than 95% of the nominal and 75% of nominal
respectively.

With respect to the application of single failure criterion
to manually-controlled, electrically-operated valves, list
all valves. for which Branch Technical Position ICSB 18 (PSB)
may apply. Describe (1)'how control power is locked out to
active and passive valves, (2) how power can be reinstated..
from the control room if valve repositioning (active valves)
is required later, and (3) how the valve position indication
meets the single failure criterion.

Your discussion of conformance to GDC 2 and 4 is limited to cables
and duct banks only. Expand this discussion to include all
electrical Class 1E- equipment. In addition, describe how your
design satisfies the r equirements of GDC 5.

It is apparent from section 8.3.1.1.2.8 of the FSAR that if
preferred power is available to the 6.9 kv Class lE buses
following a LOCA, the safety loads are sequentially started.
Provide your basis and justification for sequencing safety loads
when preferred power is available during an accident.
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430.166
(8.3.1)

In regard to sequencing of safety loads when preferred power is
available, the staff believes that the load sequencer represents
an additional source of unreliabilityfor the "preferred" power
source. Additionally, since the sequencer is common to the offsite
power source and onsite power source (diesel generator), a failure
of this unit could potentially result in total loss of ac power to
that bus, Therefore, in order to accept the use of a single load
sequencer for both offsite and onsite sources, the staff requires
the following additional;information:

(1) A full description of this design feature in the FSAR. This
should include load sequencer components, power supplies,
test features and alarms.

430. 101
(8.3.1)

430. 102
(8.3.1)

(2 ) A reliability study on the load sequencer.

(3 ) A detailed analysis to assure that there are no credible
sneak circuits or common mode failures in the load sequencer
design that could render both onsite and offsite power
sources unavailable.

(4 ) A load sequencer logic diagram in the FSAR.

Table 8.3.1.of the FSAR lists loads which are manually connected
to the safety buses. Annotate this table to clearly identify
which of these loads are non-Class 1E. As part of'our response,
justify the application of these manually connected loads. In
addition, demonstrate that the connected loads do not exceed
the continuous rating of the diesel generators'.

Criteria applicable to qualification testing of diesel generators
have not been addressed for this plant. On other recent license
applications, we have found the following qualification test
program to be acceptable for each different model diesel
generator:

(1 ) At least two tests shall be performed on each diesel
generator to demonstrate the start and load capability
of these units with some margin in excess of the design
requirements.

(2 ) Performance of at least 300 valid start and load tests.
This would include all valid tests performed offsite.
(A valid start and load„test is defined as a start from
design cold ambient conditions with loading to at least
50Ã of the continuous rating within the required time
interval, and continued operation until temperature
equilbrium is attained.)



430-20

430.102
(8.3.1)
(Cont'd)

430.103
(8.3.1)

430.104
(8.3.1)

430. l05
(8:3.1)

(3 ) A failure rate in excess of one per hundred will require
further testing as well as a review of the system design
adequacy.

Revise the FSAR to indicate the extent to which this program is
going to be used in the Shearon Harris plant.

Provide the results of a review of your operating, maintenance and
testing procedures to determine the extent of the usage of jumpers
or other temporary forms of bypassing functions for testing or
maintenance of safety related system. 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.

The criteria for cable routing presented insection 8.3.1.3 do not
include several areas of cable installation and separation. In
this regard provide the following information:

(1) Cable separation considered in terms of space and/or
physical barr iers between redundant cables with regard to
(a) the separation of power cables from those used for control
and instrumentation, and (b) the intermixing of control and
instrument cables within a tray or conduit.

(2) A discussion of cable tray loading, insulation and derating.

Your discussion of conformance to Regulatory Guide 1.75 and
IEEE-Std-384 is inadequate. Please provide the following
additional information.

(1) Criteria with respect to (a) the separation of electrical
penetration areas, (b) the grouping of electrical penetrations
in each areas, and c) the separation of electrical penetrations
which are mutually redundant.

(2) A discussion of your criteria with respect to isolation
devices used to separate non-Class 1E control circuits from
Class lE control circuits.

(3) A discussion of separation criteria between Class lE cables,
between Class lE and non-Class lE cables and between non-Class
lE and associated cables located in control panels and all
other racks or cabinets.
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430.106
(8.3.1)

430.107
(8.3.1)

430. 108
(8.3.1)
(8.3.2)

430 109
(8.3..1)
(S.3..2)

430 110
(8.3.1)

Provide a sketch that shows the arrangement of the power supply
to the RHR isolation valves. Demonstrate that the power supplies
meet the single failure criterion both in the residual heat
removal mode function and while preventing overpressurization
of the RHR system.

Describe how the Shearon Harris design complies with the guidelines
of NUREG-0737 THI action plan items II.E.3.1 and II.G.l.
Recent experience with nuclear power plant Class 1E electrical
system equipment protective relay applications has established
that relay trip setpoint drifts with conventional type relays
have resulted in premature trips of redundant safety-related
system pump motors when the safety system was required to be
operative. While the basic need for proper protection for
feeders/equipment against permanent faults is recognized, it is
the staff's position that total non-availability of redundant
safety systems due to spurious trips in protective relays is not
acceptable.

Provide a description of your circuit protection criteria for
safety systems/equipment to avoid the above cited protective
relay trip setpoint drift problems.

Identify all electrical equipment, both safety and nonsafety,
that may become submerged as a result of a LOCA. For all such
equipment 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 1E electrical power sources serving
this equipment as a result of such submergence; and

(3) Any proposed design changes resulting from this analysis.

It has been noted during past 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
Shearon Harris design that operate as noted above. Also,
describe the redundancy and diversity which are provided for
the pressure switches or permissive devices that are used
.in this manner.
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430.111
(8.3.1)

42O.112
(S.3.1)

430,.'.l 3

(8..3.1)

Normally, in periodic testing of a diesel generator, the diesel
generator is paralleled with the offsite power system. During such
a test, should a loss of offsite power (LOOP) occur, the diesel
generator would probably attempt to provide power to the bus and to
the offsite system through the closed offsite power feeder breaker.
In this case, the D/G breaker will trip on overcurrent or under-
frequency and, in some designs, the D/G breaker locks out for this
condition. To assure the continued availability of the D/G unit,
the staff requires that the diesel generator breaker should not
be locked out for such overload conditions. Provide a discussion
of how the Shearon Harris design complies with the staff
posi tion or justi fy noncompl iance.

When offsite power is available on a safety injection actuation signal,
all safety loads start and are powered from the offsite power
source. The diesel generators start and remain on standby. Should
a loss of offsite power occur, the emergency buses isolate from the
diesel generators. Under certain conditions, an out of phase
transfer could occur when the emergency buses are transferred to the
diesel generators. This out of phase transfer has a potential to
cause Class lE equipment failures.

Discuss the provisions made in Shearon Harris design to assure that
damage to Class 1E motors will not occur for overvoltage impressed
on the motors due to improper phase relationship between the diesel
generator voltage and the residual motor emf.

Provide the following additional information regarding overcurrent
protection for electrical containment penetrations:

(1) Provide coordinated fault-current-versus-time curves for each
representative type. cable that penetrates primary containment.
For each cable, the curves must show the relationship of the
fault carrying capability between the electric penetration,
the primary overcurrent protective devices, and the backup
overcurrent protection device.

(2) Describe how the primary and secondary overcurrent protection
provided for each representative type cable meet the
requirements of IEEE-Std-279 with regard to testing and
independence.

(3) Provide the test report with results that substantiate the
capability of the electrical penetration to withstand
the total range of time versus fault current without seal
failure for worst case enviornmental conditions.
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430.113
(8.3.1)
(Con't)

(4) Section 8.3.1.1.2.15 of the FSAR indicates that 120 volt ac
control circuits that penetrate the containment are not
provided with redundant overcurrent protection devices.
For these circuits demonstrate that the penetration conductors .

are sized to withstand indefinitely the maximum possible fault
current vs time available given a failure of the protective
device thus assuring the containment integrity for this
condition.

430.114
(8.3;1)
(8.3.2)

( 5) Section 8.3.1.2.11.C of the FSAR indicates that non-Class lE
circuits do not conform to the criteria of IEEE-Std-279.
dustify non-compliance.

Recent experience with nuclear power plant Class 1E motor-operated
valve motors has shown that in some instances the motor winding on thevalve operator could fail when the valve is subjected to frequentcycling. This is primarily due to the limited duty cycle of the
motor. Provide the;required duty cycle of the following valves asit relates to system mode of operation in various events:

(1) Steam supply valve to AFM pump turbine (if they are HOVS)

(2) Auxiliary feed water flow control valves

(3) RHR heat exchanger valves

(4) SI injection val.ves

(5) SI discharge valves

(6) Atmospheric dump: valves (if they are MOVS)

Demonstrate that the'availability of the safety systems in the
Shearon Harris design will not be compromised due to thelimited duty cycle of the valve operator motors.
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430.115
(8.3.2)

430. 116
(8.3.2)

Recent operating experience has shown that an incompatibility
between the battery rack and the battery may cause cracking
of the battery case. The cracking may be caused in part
by improper support at the battery stress points. Describe
the battery stresspoints and their relationship with battery
rack support.

The specific requirements for dc power system monitoring
derive from the generic requirements embodied in IEEE Standard
308-1974 Sections 5.3.2(4), 5.3.3(5), and 5.3.4(5) and in
Regulatory Guide 1.47. In summary, these general requirements
simply state that the dc system (batteries, distribution
systems, and chargers) shall be monitored to the extent thatit is shown to be ready to perform its intended function..
Accordingly, the guidelines used in the licensing review of
the direct current power system designs are as follows:

These indications and alarms of the Class 1E dc power system
status shall be provided in the control room:

(1) battery current (ammeter-charge/discharge)
(2) battery charger output current (ammeter)
(3) dc bus voltage (voltmeter)
(4 battery discharge alarm
5) dc bus undervoltage and overvoltage alarms
6) dc bus.ground alarm (for ungrounded system)

(7) battery circuit open alarm
(8) battery charge output breaker(s) or fuse(s) open alarm
(9 battery charger trouble alarm (one alarm for a number

for abnormal conditions which are usually indicated
locally)

The staff concludes, that the monitoring cited above, augmented
by the 'periodic test and surveillance requirements included
in the Technical Specifications, provides reasonable assurance
that the Class lE dc power system is ready to perform its
intended safety function.

The FSAR describes dc power system surveillance and monitoring
provisions at Shearon Harris. Based on our review, it has
been noted that a number of indications and alarms specified
by the above guidelines are not being provided in the control
room. Either revise the Shearon Harris design to include all
indications and alarm specified in the above guidelines or
justify non-compliance.
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430.117
(8.3.2)

430.1 1,8

(8.3.2)

430 119
(8.3.2)

Provide the following information regarding the safety related
dc power system:

(1) Section 8.3.2.1.2 describes the design provisions which
protect the Class lE dc loads from overvoltage conditions
during equalizing changes. Describe whether or not these
loads are qualified at the equalizing charge voltages.

(2) The ventilation requirements for battery rooms with respect
to(a) maintaining the hydrogen concentration below
combustible or explosive limits and ( b) the high. and low
temperature limits with regard to their effect on the
battery capacity.

(3) Provide the design basis for selecting two hours as the time
needed for the batteries to supply their essential loads.

(4) Provide a detailed discussion in the FSAR as to how the
Shearon Harris DC systems design meets the recommendations
of IEEE-Std-450.,

(5) Identify all non-Class TE circuits that are connected to the
emergency batteries and describe how these loads meet the
requirements of Regulatory Guide 1.75.

Your exception to position C.l.b of Regulatory Guide 1.32 with
regard to battery charger capacity is unacceptable. We require
that the battery charger capacity be based on the largest
combined demand of the various steady state loads and the charging
capacity necessary to restore the battery from the design minimum
charge state to the, fully charged. state, irrespective of the status
of the plant during .which these demands occur. Revise your FSAR

to include this requirement.

Section 8.3.2.1.2 describes four safety-related battery chargers;
two for each safety-related bus. Describe the use of the
additional battery chargers for each of the safety-related DC buses.
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450.0 ACCIDENT EVALUATION - SYSTEMS ANALYSIS

450.3
(e.5.2)

In the Latest Standard Review PLan 6.5.2 (Revision 1~

July 1981) the staff has Lowered the spray pH upper

value f rom 11.0 to 10.5 due to toxicity of inadvertent

spray actuation. The FSAR page 6.5.2-1~ however,

states that the spray solution is maintained at a pH

va Lue of not Less than 8.5 and not more than 11.0.

State whether or not the spray pH upper value wiLL be

changed to 10.5~ either during the injection or recir-

culation phases

P rovi de justif i cation i f the 10.5 value will be

exceeded.

450.4 The applicant's steam generator tube rupture analysis
(15.5 ')

does not contain enough information for us to complete

our review. The folLowing List of parameters and

figures describes information which is presently

missing from the FSAR and which the staff uses in

estimating the radiological consequences following an

SGTR. There fore, provide the fol Lowing:

Tables

(1) Sequence of events as a function of time for the

steam generator tube rupture with a Loss of

offsite power including the various setpoints
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450.4
(15.5.3)
(cont'd)

for system actuations. The List of events should

include such times as the time of of fsite power

Loss~ time for pressurizer Level recovery~ time at

which secondary system pressure is greater than

primary system pressure~ time and description of

any operators actions required to mitigate the

consequences.

F iciu res

The f igures listed below should extend out until the

parameter is no Longer of interest. For example~ the

figure for primary systems pressure versus time should

be presented untiL the actual system pressure is Less

than the seconda ry sys tern pressure.

(2) Steam generator tube Leak rate versus time.

(3) Steam generator pressure versus time in

(4) af feet ed steam generator.

(5) Total 'steam f Low per steam generator versus

(6) t ime.

(7) Primary system pressure versus time..

(8) Core coolant temperatures versus time.

Primary system mass inventory versus time.

Steam generator mass inventory versus time

for both the af fected and unaf fected s team

generators.
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450.4
(15.5.3)
(Cont'd)

(9) 'ater Level in the af fected steam generator

versus time. This figure should note the water

Level at the top of the tube bundle~ and the

water Level at the base of the moi sture separator/

steam dryer assemb Ly.

450.5 Provide as part of the radiologi cal consequences of a
(15.6.5)

design basis Loss-of-coolant accident an evaluation of

the Leakage f rom engineered safety feature components

outside containment (see SRP '15.6.5~ Appendix B).

Include in the evaluation the assumptions~ mode L~ and

results of dose calculations performed for this fission
product transport path. The ECCS Leakage for
calculating the radiological consequences should be

the maximum operational Leakage and should be taken as

two times the sum of the simultaneous Leakage from all
components in the recirculation system above which

the technicaL specification would require declaring

such systems to be out of servi ce.

450.6 The staf f 's revi ew of the fuel handling accident
(15.7.4)

inside containment indicates that 99X f ilter
efficiency should not have been assumed for the

containment purge system. Reevaluate this accident
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450.6 without the filtration credits or provide adequate
(15.7.4)
(Con't) documentation which will show that containment purge

fi Lt ration system is ESF-grade.

450 7 In the evaluation of the fuel handling accident inside
(15 '.4)

containment~ provide an analysis which shows the time

required to isolate the containment and the time

required for the release to reach the containment

isolation valve. The analysis should include the

instrument Line sampling times~ the detector response

time~ the containment purge isolation valve actuation

and closure times~ and the travel time of any activity
reLease starting from its release point above the

refueling cavity or transfer canal including transit
time in ducts or venti Lation system up to the inner

containment purge isolation vaLves.
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