Docket Nos. 50-440
and 50-441

Mr. Dalwyn R. Davidson
Vice President - Engineering
Cleveland Electric I1luminating Company
P. 0. Box 5000

Cleveland, Ohio 44101

Dear Mr. Davidson:

SUBJECT:

WL 22 198

DISTRIBUTION:
cket e (2)

LB#2 File

Attorney, OELD

DEisenhut/RPurple

RTedesco

ASchwencer

DHous ton

MService

14 (3)
NTrehan

RGiardina

BCCS:

Local PDR TIC

NRC PDR
NSIC
TERA

REQUEST FOR ADDITIONAL INFORMATION - POWER SYSTEMS

ACRS (16)

In the performance of the Perry licensing review, the staff has identified
concerns in regard to power systems. The information that we require is
identified in the enclosure. These questions concern Chapters 2, 9 and 10

of the FSAR and were generatea by the staff's consultant.

The staff has

indicatad that they will have additional questions on Chapter 8 to submit
by the end of July.

We request that you provide the information not later than October 1, 1981,
If you require any clarification of tnis request, please contact M. D. Housten,
Project Manager, (301) 492-8593,

Enclosure:

Request for Additional
Information

cc w/enclosure:
Se¢ next page

8108070278 81072
PDR ADOCK 05000420

Sincerely,

Robert L. Tedesco, Assistant Director

for Licensing

Division of Licensing

PDR :
OFFICED D%* ';:'m' m gtTch o5 | aasessssssasssssnasarose | srsarsasavassizonsnanass | exsssasnsnasosssnssaseer | sarosssanessssnsnasenses
SURANAME | ous 0 h c en e 1s e’es 0 ................................................................................................
onrep| L2 SBLIL I JBL | TLLLLABL ... | | s s .

;OC FORAM 318 (10-80) NRCM 0240

OFFICIAL RECORDC COPY



Mr. Dalwyn «. Davidson

Vice President, Engineering

The Cleveland Electric I1luminating Company
P. 0. Box 5070

Cleveland, Ohic 44101

cc:

Gerald Charnoff, Esq.

Shaw, Pittman, Potts & Trowbridge
1800 M Street, N. W.

Washington, D. C. 20036

Donald H. Hauser, Esq.

Cleveland Electric I1luminating Company
P. 0. Box 5000

Cleveland, Ohio 44101

U. S. Nuclear Regulatory Commission
Resident Inspector's Office

Parmly at Center Road

Perry, Ohio 44081

Donald T. Ezzone, Esq.

Assistant Prosecuting Attorney
105 Main Street

Lake County Administration Center
Painesville, Ohio 44077

Tod J. Kenney
228 South College Apt. A
Bowling Green, Ohio 43402

Daniel D. Wilt

Wegman, Hesiler & Vanderberg
7301 Chippewa Road, Suite 102
Brecksville, Ohio 44141

Jeff Alexander
92C Wilimington Ave.
Dayton, Ohio 45420

Terry Lodge, Esq.
915 Spitzer Building
Toledo, OH 43604



REQUEST FOR ADDITIONAL INFORMATION
PERRY UNITS 1 AND 2
DOCKET NUMBERS 50-440 AND 441

NOTE: Unless otherwise specified in the question, questions pertaining to the diesel
generators and their auxiliary systems apply to both the emergency standby
diesel generators and the HPCS diesel generator.

%gojg Operating experfence at certain nuclear power plants which have two
RSP cycle turbocharged dfesel engines manufactured by the Electromotive

Division (EMD) of General Motors driving emergency generators have
experienced a sfgnificant numher of turbocharger mechanical gear drive
failures. The failures have occurred as the result of running the
emergency diesel generators at no load »r 11ght load conditions for
extended periods., No load or 11ght load operation could occur during
periodic equipment testing or during accident conditfons with availability
of offsite power. When this equipment 1s operated under no Toad conditions
fnsufficient exhaust gas volume {s generated to operate the turRocharger.
As a resylt the turbocharger {s driven sechanically from a gear drive in
order to supply encugh combusion afr to the engine to maintain rated
speed. The turbocharger and mechantcal drive gear normally supplied with
these engines are not designed for standby service encountered in nuclear
power plant application where the equipment may be called upon to operate
at no Toad or 1ignt load conuftion and full rated speed for a prelonged
period. The EMD equipment was originally designed for locomotive service
where no load speeds for the engine and generator are much lower than

full load speeds. The locomotive turbocharged diesel hardly ever runs at
full speed except at full load. The EMD has strongly recommended %0 users
of this diesel engine design lgﬁnsf operation at no Toad or 1'19.% Toad
conditions at full ratad speed for extanded perfods because of the short

11{fe expectancy of the turbocharger mechanical gear drive unit normally



.

furnished., No load or 11ght load operatfon also causes general

deterioration 1n any dlesel engine.

To cope with the severe service the equipment s normally subjected to and
fn the inte.est of reducing faflures and facreasing the avatlability of
thefr equipment EMD has developed a heavy duty turbocharger drive gear
unit that can replace existing equipment, This 1s ;vaﬂcblc as a
replacement kit, or engines can be ordered with the heavy duty turbo-
charger drive gear assembly,

To assure optimum availab{lity of emergency diesel generators on demand,
Applicant's who have in place, on order or intend to order emergency generators
driven Dy two cycle diesel engines manufactured by EMD should b: provided

with the heavy duty turbocharger mezhanfcal drive jear assembly as

recommended by EMD for the class of service encountered in nuclear power
plants. Confirm your complfance with this nquimht for your HPCS

diesel generator.




Provide a detafl discussion (or plan) of the Tevel of training proposed
for your operators, mafintenance crew, quality assurance, and supervisory
personnel responsible for the operation and maintenance of the emergency
diesel generators, ldentify the nulbcr and type of.personnel that will

be dedicated to the operations and mafntenance of the emergency diesel
generators and the number and type that will be assfgned from your general

plant operations and maintenance groups to assist when needed,
In your discussior fdentify the amount and kind of trafning that will be
received by each of the above categorfes and the type of ongoing training

program planned to assure optimum availabtlity of the emergency generators.

Also discuss the Tevel of eduration and minimum experience requirements

for the various categories of operations and maintenance personnel associated

with the emergency diesel generators.



430.8
(8.3)
SP

Feriodic testing and test loading of an lnczgehcy diese] generator.

in a nucleas power plant 15 a necessary function to demonstrate the
operability, capabiifty and avatlab{ifty of the unit on demend. Perfodic
testing coupled with good preventive maintenance practices will assure
optimum equipment readiness and avaﬂabﬂit{ on demand, This {s the
desired goal, o '

- - . -

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

1. The equipment should be tested with a mintmum loading of 25 percent
of rated Toad. Mo load or 11ght load operztion will cause incomplete
combustion of fuel resulting in the formatfon of gum and varnish
deposits on the cylinder walls, intake aﬁd exhaust valves, pistons
and piston rings, etc., and accumulation of unburned fuel 1n the -
turbocharger and exhaust system. The consequences of no lo2% or
1ight load operation are potential equipment failure due to the gum

and varnish deposits and fire in the engine 2xhaust system,

2. Periodic surveillance testing should be performed in accordance with
the applicable NRC gufdelines (R.g. 1.108), and with the re'a.omndaﬁons
of the engine mwnufacturer. Conflicts between any such recommendations
and the NRC gufdelines, particularly with respect to test freguency,
Toading and duration, should be fdentified and justified,
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Preventive maintenance should go beyond the normal routine adjust-
ments, servicing and repair of components when a malfunction occurs.
Preventive maintenance should encompass fnvestigtive testing of
components which have a history of repeated malfunctfoning and

require cdnstant attention and nutr.. In such cases consideration
should be glven to replacement of those components with otner

products which have a record of demonstrated relfabilfty, rather than
repetitive repair and matntenance of the existing conponcnts; Testing
of the unit after adjustments or repa'~: have been made only confirms
that the equipment s operable ancdoes not necessarily mean, that the

root cause of the prollem hat _.en eliminated or alleviated.

Upon'co-phtion of repairs or maintenance and prior to an actual
start, run, and Toad test a finai equipment check sheuld be made to
assure that all electrical circufts are functional, {.e., fuses are in
place, switches and circuit breakers are in thefr proper position, no

Toose 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
. 1

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 1s in commercial operation, 1.e., by what means

will the above requirements be enforced.
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430.9
(8.3)
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The avaflability on demand of an emergency diesel ge.crator 1s

deoendent upon, among other things, the proper functio‘ing of fts
controls and monftoring tnstmution; This equipment is gererally
panel mounted and in soms fnstances the panels are mounted directly

on the diesel generator sktd, Major dfese! engine damage has occurred
at some operating plants from vibratfon nduced wear on skid mounted
control and monftoring 1nstruentation; This sensitive {nstrumentation
{s not made to withstand aﬁd functton accurately for prolonged periods
under continuous vibrational st.;csscs normally encountered with internal
combustion engines, Operation qf senstive instrumentation undo( this
environment rapidly Jeterforates calibratton, accuracy and contro’

sfgnal output,

Therefore, except for sensore and other equipment that must _e directly
mourited on the engine or associated piptng. tihe control. and monitoring
fnstrumentation should be 1nstﬂﬂd on a free standing flour mouited
panel separate from the engine skids, and Tocated on a vibntion' frec

floor area, [f the floor s not vibration free, the panel shall be equipped
“th vibration mounts.

Con®irm your compltance with the above requi~sment or provide justification

for noncomp!ance. . : .
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The ‘nformatfon regarding the onsite communicaticas system (Sec%on
§.5.2) does not ‘sdequately cover thc system capabilities during
transients and accidents. Provide the following information:

(a) Identify all working statfons on the plant site where 1t my
be mcus.ary for plant personnel to comunicats with the
control room or the emergency shutdown panel during andlor\
following transfents and/or sccidents (including fires) 1n
order to mitigats the consequences of the event and £0 &*%ain
a safe cold plant shutdown.

(b) TIndfcate the maximum sounc levels that could exist at each
of the above fdentified working statfors for all transients

and accident conditions.

(c) Indicate the types of communication systems available at each
of the above fdentified working stations. S

(d) Indicate the maximum background nofse Tevel that cculd ex!st
at each working station and yet relfabdly expect effective
comunication with the control room using:

1. the page party communications systems, and
2. any other addisfonal communication system provided that
working statfon.
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(¢) Describe the performance requirements and tasts that the

(f)

{(9)

above onsite working stations communication systems will

* be required to pass Ir order to be assured that effective

communication with the control rocm or emergency shutdown
parel 1s nssibli uncer m. conditions.

Tdent{fy and describe the puwer source(s) provided for each
of the communications systems. ®

Discuss the protective measures taken to assure a functionally
operable onsite communication system. The discussion should
include the considerations given to ccmponent failures, loss
of power, and the severing of a communication line or trunk

as a result uf an accident or fire.




130.11 Identify the vital areas and hazardous areas where emergency lighting

P is needed for safe shutdown of the reactor and the evacuation of personnel
in the event of an accident. Tabulate the lighting system provided in
your design to accommodate those areas so identified. Include the cegree
of compliance to Standard Review Plan 9.5.] regarding emergency lighting

requirements ir the event of a fire.

430.12 You state in Section 9.5.9 "High Pressure Core Spray Diesel Generator”
312233 that the descriptions for the auxiliary systems (fuel o0il, cooling water,
Eg;é;gi lubrication and air starting) are contained in Reference 1 and/or 3 of
(9.5.9) Section 9.5.11 - "Fire Protection Evaluation Report” and NEDO-10905

"HPCS System Power Supply" respectively. Reference 1 does not provide

any descriptive information and Reference 3 provides only a brief general

description witi, no specific details on how the air starting, lubricating

0il and fuel o1l systems operate or the system design characteristics.

No description is provided for the cooling water and combustion air intake
and exhaust systems. An adequate review of the HPCS diesel engine cannot

be performed without this information.



430.13
(3.5.4)

430.14
(9-50‘)

s 30 »

Describe the instruments, controls, sensors and alarms provided for
monitoring the A‘esel engine fuel 011 storage and transfer system
and describe their function. Discuss the testing necessary to maine
tain and assure a highly reliatle {nstrumentaticy, controis, sensors
and alarm system and where the alarms are asaunciated. [Identify

the temper.ture, pressure and level sensors which alert tr2 operator
when these parameters are exceed the ranges recommended by the engine
manufacture~ and describe what cperator actions are required during
alarm conditions to prevent harmful effects to the diese! engine.
Discuss the system interlocks prcv"Idod. (SRP 9.5.4, Part III,

item 7).

The diese! genonar structures ares designed to seismic and
tornado criteria and are {solated from one ancther by a reinforced
concrete wall barrier. Describc the barrier (ineluding spenings)
{n more detail and its capapility 2 withstand the effects of er
intarnally genarated pissiles resulting from a crankcase explosion, —.::
failure of one or all of the starting &ir receivers, or failure of

any high or moderate enersy line and initial flooding from the

cooling system so that the assumed effects will not result in loss

of an additional generator. (SRP 9.5.4, Part 171, Item 2).



430.15
(9.5.4)
(RSP)

430.16
(9.5.4)
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You state in Section 9.5.4.3 and in Figure 9.5.8 that the diesel fuel oil
storage and transfer system vents, overflows, fill, dipstick, and water
removal lines are non safety lines, and are therefore non-seismic. A
seismic event or a tornado missile with or without a single active failure
would cause degradation of the fuel oil due to water entering the system
or potential loss of fuel due to tank overflow. We require that these
lines be design seismic Category I, ASME Section III Class 3, and be

protected from tornado missiles Comply with this position.

In section 9.5.4.3 you state that corrosion protection for the tanks
and piping will include providing a corrosion allowance as well as
external coatings. This statement is unacceptable. Expand the FSAR

to include a more explicit description of proposed protection of under-
ground piping. Where corrosion protective coatings are being considered
(piping and tanks) include the industry standards which will be used

in their application. Also diccuss what provisions will be made in

the design of the fuel 0il storage and transfar system storage tanks

in the use of internal corrosion protection, in addition to external
water proof protective coatings. (SRP 9.5.4, Part II and Part III,
item 4),



430.17
(3.2)
fs.s.i)
a.5.5)
(3.5.8)
(9.5.7)
(9.5.8)
430.18
(9.5.4)
430.19
(9.5.4)
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The FSAR text and Table 3.2-1 states that the components and piping systems
for the diesel generator auxiltarfes (fuel o!l system, cooling water,
lubrication, air starting, and intake and combustion system) that are mounted
on the auxiliary skids are designed sefsmic Category I and are ASME Section III
Class 2 quality. The engine mounted components and piping are designed and

manufactured to DEMA standards, and are sefsmic Category [. This {s not in
accordance with Regulatory Guide 1,26 which requires the entire diesel

generator auxiliary systems be designed to ASME Section [II Class 3 or
Quality Group C. Provide the industry standards that were used in the
design, manufactyre, and fnspection of the engine mounted piping and
components, Also show on the aporopriate PAID's where the Quality Group

Classification changes from Quality Group C.

'n Section 9.5.4.7 you state that diesel fuel oil is availadle from local

4istribution sources in the Cleveland area. [dentify 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. —

(SRP 9.5.4, Part III, [tem Sb).

Discuss what precautions have been tizen in the design of the fuel
011 system in locating the fuel of1 day tank and connecting fuel
011 piping fn the diesel gcncra:or'roan with regard to possible
exposure to ignition scurces such as open flames and hot surfaces.

(SRP 9.5.4, Part III, Itam 6).



430.20
(9.5.4)

430.21
(9.5.4)
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cection 1.8 and 9.5.4.1 "Emergency Diesel Engine Fuel 01l Storage and

Transfer System (EDEFSS)" references ANSI Standard N195 “Fuel 011 Systems

for Standby Diesel Generators” and Regulatory Guide 1.137 "Fyel 011 Systems

for Standby Diesel Generators" with certain exceptions. Adequate justification
for items la, 2a, 2b and 2c in Section 1.8 regarding conformance tc Regulatory
Guide 1.137 is not provided. Provide your justification for the above or comply

with those positions in Regulatory Guide 1.137.

Discuss the precautionary measures that will be taken to assure the quality

and reliability of the fuel o1l supply for emergency diesel generator operation.
Include the type of fuel o1, fmpurity and quality limitations as well as diesel
index number or {ts equivalu“t, cloud point, entrained moisture, sulfur, parti-
culates and oth~r deliterious fnsoluble substances, procadure for testing newly
deliyered fuel, perfodic sampling and testing of on-site fuel oil (including
tnterval betweer tests), interval of time between periodic remova! of conden-

sate from fue] tanks and perfodic system {nspection. In your discussion in- e—
clude reference to {ndustry (or other) standard which will be followed to
assure a relfable fuel ofl supply to the emergency generators. (SRP 9.5.4,
Part IIT, 1tems 3 and 4).



430.22
(9.5.4)

430.23
(9.5.4)

430.24
(9.5.4)

430.25
(9.5.7)
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Discuss the design considerations that have determined the physical location
of the diesel engine fuel oil day tanks at your facility. Assure that the
selected physical location of the fuel oil day tanks meet the requirements
of the diesel engine manufacturers. (SRP 9.54, Part III, item 5(c).)

Assume an unlikely event has occurred requiring operation of a diesel
generator for a prolonged period that would require replenishment of fuel

0oil without interrupting operation of the diesel generator. What provision
will be made in the design of the fuel o1l storage fill system to minimize
the creation of turbu ence of the sediment in the bottom of the storage tank.
Stirring of this sed ment during addition of new fuel has the potential of
causing the overall guality of the fuel to become unacceptahle and could

potentially l2ad to the degradation or failure of the diesel generator.

Provide the source of power for the fuel oil storage tank motor driven
fuel oil transfer pumps and diesel engine motor driven fuel oil booster
pump and the motor characteristics, i.e., motor hp., operating voltage,
phase(s) and frequency. Also include pump capacity and discharge head.

Revise the FSAR accordingly.

Expand your description of the diesel engine fuel oil system. The FSAR
text should include a detail system description of what is shown on

figures 9.5-8 and 9.5-15. The FSAR text should also describe; 1) component:
and their function, and 2) a diecel generator starting sequence for a

normal start and a emergency start. Revise your FSAR accordingly.



430.26
(9.5.5)

430.27
(9.5.7)

430.28
(9.5.5)
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Section 9.5.5 indicates that the function of the diese: generator cooli g
water system is to dissipate the heat transferred through the: 1) engine
water jacket, 2) lube oil cooler, and 3) engine air water coolers. Provide
information on the individual component heat removal rates (but/hr), flow
{(1bs/hr) and temperature differential (°F) und the total heat removal rate
required. Also provide the design margin (excess heat removal capacity)
included in the design of major components and subsystems. (SRP 9.5.5,
Part III, Item 1).

Expand your description of the diesel engine cooling vater system. The
FSAR text should include a detail system description of what is shown

on figures 9.5-9 and 9.5-16. The FSAR text should also describe; 1)
components and their function, and 2) a diesel generator starting sequence

for a normal start and a emergency start. Revise your FSAR accordingly.

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 ot the system. Indicate if the water
chemistry is in conformance with the engine manufacturers recommendations.

(SRP 9.5.5, Part [II, Item lc.)

e
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430.29 Describe the instrumentation, contrals, semsors and alarms provided
S for monitaring of the diesel ergine cocling water system and describe
their function. Discuss the testing necsssary %o maintain and assure
a highly reliable instrumentation, contrels, sensors, and ala™m sys-
t—. and where the alarms ure annunciated. Identify the temperature,
pressure, level, and flow (where applicabie) sensors which alert the
= operator when these parameters exceed the ranges recommended Dy the
engine manufacturer and describe what operator actions are requirey
during alarm conditions to prevent harmful effects to *he diesel en-

gine. Discuss the systams {ncerlocks provided. (SR? §.5.5, Part

111, ftem lc).
(430530) Describe the provisions made fn the design of the diesel engine
9.5.5
cooling water system to assure that a1l components and piping are
#117ed with water. (SRP 9.5.5, Part 111, Item 2).
(‘9305- 3;‘ The dfese] generators are required to start automatically on loss of

all offsite power and in the event of a LOCA. The diesel generator

gets should Le capable of operation at less than full load for extended
periods without degradation of performance or reltabilfty, Shuuld 2

LOCA occur with availability of offsite power, discuss the design
provisions and other par.imeters that haye bsen considered in the selection
of the diesel generatore to enable them to run ynloaded (on standby) for
extended pericds without degradation of engine performance or rel {ability,
Expand your PSAR/FSAR to include and explicitly define the capabilfty of

yuur desfrn with regard to this pequirement, (SRP 9.5.5, Part III, Item 7).

PR - ——




430.32
(9.5.5)

430.33
(9.5.5)

430 .3
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The diesel engine cooling witcr system .
{s provided with an expansion tank to provide for system expansion
and for venting air from the system. In addition to the items
mentioned, the expansion tank is to provide for minor system leaks
at pump shafts seals, valve stems and other components, and to
maintain required NPSH on the system cir-ulating pump. Provide

the size of the expansion tank and location. Demonstrate Dy analysis
that fhn axpansion tank size will be adegquate to maintain required
pump NPSH and make up watc™ for saven days cont’nuous operation

of the diesel engine at full rated load without makeup, oOr provide

a seismic Category I, safety class 3 make up water supply to the ex-

pansfon tank.

- s e

Provide the ;ourct of pou(r for the diese! engine motor driven
jacket water keep ;anm pump and electric jacket water heater. Pro-
yide the motor and electric heater characteristics, f.e., motor hp.,
operating voltage, phase(s), frequency and kw output as apylicable.
Also inciude the pump capacity and discharge head Revise the FSAR
accordingly.

Figure 9.5-16 shows an immersion heater in the diesel engine cool’ng
water system attached directiy to the 'ube ci’ cooler; and to thre

engine driven pumps' suction and discharge lines. The FSAR in secticn
3.5.9 dces nut provide a detailed description of how the d'esel ergine
cooling water system operatas during stancby conditions nor dces the
design of this system seem Co provice for preheating of the jacket water
to enhance engine start capability. Provide a detailed description of

now the diesel : gine cooling wa‘ar system cperates on standDy conditions.



430.35
(9.5.6)

430. 36
(9.5.5)

g

Provide a discussion of the measures that have been taven in the design
of the standby diesel generator air starting system co preclude the
fouling of the afr start valve or filter with moisture and contaminants
such as ofl carryover and vust. (SRP 9.5.6, Part III, item 1).

Oescribe the instrumantation, controls, sensors and alarms pro-
vided for mcnitoring the diese! engine afr starting systam, and
descoibe their function. Describe the testing necassary to main-
tain a highly reliable instrumentation, control, senscrs and
alarm system and where the alarms are annunciatad. I[dentify the
temperature, pressure and leval sensors which alert the operator
when these parameters exceed the ranges recommended by the engine
manufacturer and describe any aperator actions required during
alarm conditions %o provent harmful effects to the diesel engine.
Discuss system {nterlocks provided. Reyiss your FSAR accordingly.
(SR 9 5.6, Part III, 1tem 1).

You state i Section 9.5.11 (Reference 3) that each HPCS diesel engine

is provided with twoe independant air starting systems eac? with its
own air receiver tank. VJu alse <tate that this air start system nas
sufficient capacity for three successful starts. This 15 not acceptable.
Je require, as a minimum, c¢he air starting system for 2ach 4PCS diesel

1 ' cold di ] 2 ne five
jenerator should be capabie of crankinig 3 coid diese! engine

simes without the use of the air compressor. Reviie your design

oo 2 — 2T A O
accordingly. (SRP 9.5.5, Part [II, item 3b).



430.38
(9.5.6)

430. 39
(9.5.6)
RSP
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Expand your description of the diesel engine s-arting system. The
FSAR text sheuld provide a detail system description of what is

shown on “igures 9.5-10 and 4.1 of Reference 3 of FSAR Section 3.5.11.
The FSAR text should also describe: 1) components and their function,
and 2) a diesel engine starting sequence. [n describing the diesel
engine starting sequence include the number of air start valves used

and whether one or both air start systems ar=2 used.

A study by the University of Dayton has shown that accumulation of
water in the starting air system has been one of the most frequent
causes of diesel engine failure to start on demand. Condensation of
entrained moisture in compressed air lines leading to controi and
starting air valves, air start motors, and condensaticn of moisture
on the working surfaces of these components has caused rust, scale
and water itself to build up and score and jam the internal working
parts of these vital components thereby preventing starting of the

diesel generators.

In the event of Toss of offsite power the die..’ generators must function
since thay are vital to the safe shutdown of the reactor(s). Failure of
the diesel engines to start from the effects of moisture condensation in
air starting systems and from other causes have lowered their operational
relfability to substantially lcs; than the desired relfability of 0.99 as
specified In Branch Technical Posftion ICSB (PSB) 2 "Diesel Generator
Reliability Testing® and Regulatory oufd2 1,108 *"Periodic Testing of
Diesel Generator Units Used as Onsfte Electric Power Systems at Nuclear

Power Plants.®
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In an effort toward tmproving diesel engine starting relfability we require
that compressed air starting system designs tnclude air dryers for the

remival of entrained mofsture, The two air dryers most commonly used are

the dessicant and refrigerant types, - Of these two types, the ref=igerant
type {s the one most suited fo- this application and therefore {s pre-
ferred. Starting air should be dried to a dew point of not more than 50°F
when inetalled in a normally controlled 700F environment, otherwise cthe
starting air dew point should be controlled to at Teast 10°F less than

the lowest expected ambient temperature.

Revise your design of the HPCS diesel engine air starting system accordingly,

describe this faature of your design.
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430.40 For the diesel engine lubrication s stem in Section 9.5.7 provide the

9

AL following information: 1) define the temperature differentials, flow
rate, and neat removal rate of e interface (ooling s¥stem external to
the engine and veri fy.that' thsso are in accorcance 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 1s degraded; 3) describe the protective
features (such as blowout panels) provided to prevent unacceptable
crankcase explosion and to mitigate the consequances of such an event;

and 4) describe the capadility for detection and control of system Jeakage.
(SRP 9.5.7, Part II, Items 8a, 8b, 8¢, Part III, Item 1.)

{43%. 471) What measures have been taken to prevent entry of delitarious
8.3,

mate 1als {nto the engine lubrication o1l system due to operasor
er=or during recharging of Tubricating il or nermal operation.
(SRP §.5.7, vart III, Item lc).

(493.05..472’ Describe the instrumentation, sontrals, sensors and alarms nro-
vided for monitoring the diesel ennine lubrication oil system
and describe their function. Describe the testing necassary to
maintain a highly rel‘anbie instrumentation, control, sensors and
alarm system and where the 2larms are annuniciated. 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 a’arm conditions to prevent harmful effects to the diese)
engi.e. Discuss systems fnterlucks pre ided. Ry se your FSAR

accordingly. (SRP 9.5.7, Part III, ftam le).




430.43
(9.5.7)

420.45
(9.5.7)
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Expand your description of tne diesel engine lube 011 system. The FSAR

text shculd include a detail system description of what is shown in

figures 9.5.11, and 4.4 of Reference 3 of section 9.5.11. The FSAR

text should also describe; 1) components and tneir function, and 2) a

diesel gcnérator starting sequence for a normal start and a emargency

start and standby operations. Revise your FSAR accordingly.

Provide the source of power for the diesel engine prelube and keep warm

0il pump, and motor characteristics, i.e., motor hp, operating voltage,

phase(s) and freguency. Also provide the pump capacity and discnarge

head. Revise your FSAR accordingly.

Sever-! fires have occurred at some optrnttng plants in the area of

the diese! engine exhaust manifold and inside the turbocharger housing

which have resulted fn equipment unavatlability. The fires were

started from lube ofl leaking and accumulating on the engine exhaust

manifold and accumulating and fgniting fnstde the turbocharger
Accumulation of lube o1l {n these areas, on some engines, s ap
caused from an axcessively long prelube pertod, generall: longe

five minutes, prior to manual starting of a diesel generator,

housing.
parently
r than

This

condition does not occur on an emergency start since the prelube period

{s minimal.

When manually starting the diesel generators for any reason, to

minimize

the potential f{re hazard and to {mprove 2quipment avatlabiltty, the

prelube period should be 1imited to a raximum of three to five

unless otherwise recommended by the diesel engine manufacturer.

minutes

Confirm



430.48
(9.5.7)
RSP

i,

your compliance with this requirement for the HPCS diesel generator or
provide your justification for requiring a longer prelube time interval
prior to manual starting of the diesel generators. Provide the prelub2

time interval your diesel engine will be exposed to prior to manual start.

An emergency diesel generator untt {n a nuclear power plant {s normally

in the ready standby mode unless there fs a loss of offsite power, an
accident, or the diesel gcncfltor is undo; test. Long perfods on standby
have a tendency to drain or nearly empty the angine lube ofl piping

s stem, On an emergency start of the engine as much as 5 to 14 or more
seconds may elapse from the start of cranking until full lube ofl pressure
{s attained even though full engine speed 1s generally reached in about
five seconds. With an essentially dry engine, the momentary lack of
lubrication at the varfous moving parts may damage bearing surfaces pro-
ducing tncipifent or actual component failure with resultant equipment

unavailability,

The cmergency condition of readiness requires this equtpment to attain
#511 rated speed and enable automatic sequencing of electric load within

ten seconds. For this reason, and to improve upon the avaflabiltty of

.-
>——
BN

this equipment on demand, {. fs necessary to establish as quickly as possibie

an of1 film in the wearing parts of the diesel engine, Lubricating oil fis
normally delivered to the engine wearing parts by one or more engine driven
pump(s). Curing the starting cycle the pump(s) accelerates slowiy with the

engine and may not supply the required quantity of Tubricating o11 where

nesded fast enough, To rewedy this condition, as a minimum, an electrically



driven lubricating o1l pump, powered from a relfable DC power supply, should

be tnstalled in the lube ofl system to operate in parallel with the engine
driven matn Tube pump, The electric driven prelube pump should operate

only during the engtne cranking cycle or antt] satizfactory Tube ofl
pressure s established in the engine matn Tube distribution header.

The installation of this prelube pump should be coordinated with the
respective engine manufacturer, Some diesel engines tnciude a lube ofl
ctrenlating pump as an tntregal part of the Tube ofl preheating system
which is in use while the dtesel engfne {s fn the standby mode. :n this
case an additional prelube ofl pump may not be needed,

Confirm your compliance with the above requirement for the HPCS diesel
generator for provide your justification for not installing an 2lectric .

prelube oil pump.

Describe the {nstrumentation, controls, sensors and alarms provided in
the design of the diesel engine combustion afr intake and exhaust system
which alert the operator when parameters exceed ranges recommended Dy
the engine manufacturer and describe anyloperator action required during
alarm conditions to prevent harmful effects to the dfesel engine.
Discuss systems interlocks provided, Revise your FSAR accordingly.

(SRP 3.5.8, Part III, ftem 1 & 4)



430.48
(9.5.8)

430.49
(9.5.8)

2

You state in section 9.5.8.3 that "there is no storage of gases in the
immediate vicinity of the air intakes, accidental release of these gases
could affect the minimum quantity and oxygen content requirements for
intake combustion air."” This statement is contradictory. If there are
gases stored on site whose accidental release could cause degradation of
diesel generator operation. Respond to the following. Provide the
results of an analysis that demonstrates that the function of your diesel
engine air intake and exhaust system design will not be degraded to an
extent which prevents developing full engine rated power or cause engine
shutdown as a consequence of any meteorological or accident condition.
Include in your discussion the potential and effect of fire extinguishing
(gaseous) medium, recirculation of diesel combustion products, or other
gases that may intentionally or accidentally be released on site, on the

performance of the diesel generator. (SRP 9.5.8, Part III, item 3).

Show by analysis that a potential fire in the chart s.orage room or the
diesel generator building together with a single failue of the fire
protection system (i.e., fire damper fails to ciose or CO, systems fails
to operate) will not degrade the quality of the diesel combustion air

50 that the remaining diesel will be able to provide full rated power.

|



430.50 -
(9.5.8)

430.51
(9.8.7)
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Experience at some operating plants has shown that diesel engines have
failed to start due to accumulation of dust and other deliterious
materfal 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 afr intake design(s) to preclude this condition to assure

availability of the diesel genzrator 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 Unit 1 is in operation and Unit 2 is

Jnder construction (abnormal generation of dust).

Expand your description of the diesel engine combustion intake and
exhaust system. The FSAR test should include a detail system
description of what is shown on figures 1.2-5, 1.2-6, 1.2-13,
9.5.12, 9.5.13 and 9.5.14. The FSAR test should also describe;

1) components and their function, 2) location of equipment (provide
clear drawings), and 3) a diesel generator starting sequence for a

rormal start and a emergency start. Revise ynur FSAR accordingly.

1y
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(9.5.8)

430.53
(9.5.8)
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Figure 1.2.5 of the Perry FSAR shows the ESF transformers located near
the control/diesel geneator building complex. An ESF transformer fire
with the right meteorological conditions could degrade engine operaticn
by the products of combustion being drawn into the D/G ventilation
system which supplies D/G combustion air. Discuss the provisions of
your design (site characteristics, ventilation system and building

des-gn, etc) which preclude this event from occurring.

You state in section 9.5.8.3 of the FSAR that "If the carbon dioxide
fire extinguishing system is activated for the chart storage room in

the control complex, or in a diesel generator room, the fire dampers

for the respective room are automatically closed and the area isolated
to prevent air, -moke or carbon dioxide from being exhausted. The
isolated area wi ! be cleared of these gases using strict administration
controls to ensure that no possibility exists for large concentrations
of gases to be ejected into the atmosphere and be drawn iuto the diesel
generator air intakes." Describe the administrative procedures for
venting the above areas. Include in the description the venting time
durazion (the time the dampers are open for venting), frequency, the
means used to dilute the vented gases, the design criteria used to
deternine these values, and any design margins included in the procedures
(i.e., vent time durati: can be exceeded for X amnunt of time before

combustion 4ir becomes degraded, etc.).

i



430.54
(10.1)

430.55
(10.2)
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Provide a general discussion of the criteria and bases of the various
steam and condensate instrumentation systems in section 0.7 of the
FSAR. The 7SAR should differentiate between normal operation

instrumentation and required safety instrumentation.

Expand your discussion of the turbine speed control and overspeed
protection system. Provide additional oxplanation of the turbine

and generator electrical load following capability for the turbine
speed control system with the aid of the system schematics (including
turbine control and extraction steam valves to the heaters). Tabulate
the individual speed control protec'ion devices (normal emergency

and backup), the design speed (or range of speed) at which each device
begins operation to perform§ its protective function (in terms of
percent of normal turbine operating speed). fn order to evaluate the
adequacy of the control and overspeed protection system pruvide

schematics and include identifying numbers to valves and mechanisms

1

(mechanical and electrical) on the schematics. Describe in detail, with
references to the identifying numbers, the sequence of events in a
turbine trip including response times, and show that the turbine
stabilizes. Provide the results of a failure mode and effects analysis
for the overspeed protection systems. Show that a single .team valve
failure cannot disable the turbine overspeed trip from functioning.

(SRP 10.2, Part III, items 1, 2, 3 and 4).
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430.56 Provide the closure times for the quick acting extraction steam and
o motor operated stop valves installed in the extraction steam lines
to the third, fourth, fifth and sixth point heaters. The first and
second 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. (SRP 10.2, Part [II, Item 4).

430.57 Discuss what protection will be provided the turbine overspeed control

15 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).

4§O.§§ In section 10.2.3.6 you discuss fn-sarvice inspection and exercis-

oy ing of the main steam turbine stop and control and reheater stop and
intercept valves. You do not discuss the in-service inspection,
testing and exercising of the extraction steam valves. Provide a
detail description of: 1) the extraction steam valves, and 2) your
inservice inspection and tes.ing program for these valves. Also
provide the time interval between perindic valve exercising t assure

the extraction steam valves will close on turtine trip.

o
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Provide a complete 11st of turbine generator protective trips.
Separata these trips into two categories, 1) those that will
trip the turbine due to mechanical faults, and 2) those that
will trip the tur>ine due to generator electric faults.

Describe with the aid of drawings, the bulk hydrogen storage

faciifty including its location and distribution systam. Include
the protective measures considered in the design o prevent fires
and exglosfons during operations such as f411ing and purging tne

generator, as wei! as during norma. operations.

Provide a tabulation in your °SAR showing the physical characteristics
and performance requirements of the main condensers. In your
tabulation include such ftems as; 1) the number of condenser tubes,
material and tots' neat transfer surface, 2) overall dimensions

of the cordenser, 1) mnbcr: of pauses, 4) hot well capacity,

5) special dosign features, 6) minimum heat trans®er, 7) normal

and maximun steam flows, 8) normal and maximum cooling water
temperature, §) normal and maximum exhaust steam tamperature with

no turbine by-pass flow and «ith maximum turbine Dy-pass flow,

10) limiting oxygen content in the condensate in cc per liter,

an. 11) other pertinent data. (SRP 10.4.1, Part III, item 1).



430.62
(10.4.1)

430.62
(10.4.1)

430.64
(10.4.1)

430.65
(10.4.1)

430.66
(10.4.1)

430.67
(10.4.1)
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Discuss the effect of main condenser degradation (leakage, vacuum,

loss) on reactor operation. (SRP 10.4.1, Part III, Item 1).

Indicate and describe the means of detecting anc controlling radioactive
leakage into and out of the condenser and the means for processing

excessive amounts. (SRP 10.4.1, Part [II, item 2).

Discuss the measures taken for detecting, controlling and correcting
condenser cooling water leakage into the condensate stream. (SRP

10.4.1, Part III, item 2).

Provide the permissible cooling water inleakage and time of opera-
tion with inleakage to assure that condensate/feedwater quality
can be maintained within safe limits. (SRP 10.4.1, Part III, item

2).

In section 10.4.1.5 you have discussed tests and initial field in-
spection but not the frequency and extent of inservice inspecation
of the main condenser. Provide this information in the FSAR.

(SRP 10.4.1, Part II).

Indicate what design provisions have been made to preclude failures
of condenser tubes or components from turbine by-pass blowdown or
other high temperature drains into the condenser shell. (SRP

12.4.1, Part III, item 3).

I
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(10.4.1)

430.69

(10.4.4)

430.70
(10.4.4)

430.71
(10.4.4)

430.72
(10.4.4)
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Discuss the effect of loss of main condenser vacuum on reactor operation
and operation of the main steam isolation valves (SRP 10.4.1, Part III,
item 3).

Provide additiona! description (with the aid of drawings) of the turbine
by-pass valves and associated controls. In your discussion include the
number, size, prin:iple of operation, construction, setpoints, and
capacity of each valve and the malfunctions and/or modes of failure
considered in the design of the turbine by-pass system. (SRP 10.4.4,
Part 111, Item 1).

Provide the results ¢r an analysis indicating that failure of the
turbine by-pass system high energy line will not have an adverse
effect or preclude operation of the turbine speed control system.

(SRP 10.4.4, Part III, item 4).

Provide the results of a failure mode and effects analysis to
determine the effect of malfunction cf the turbine by-pass system
on the operation of the reactor and main turbine generator unit.

(SRP 10.4.4, Part III, item 4).

In section 10.4.4.4 you hava discussed tests and initial field
inspection bu. not the frequency and extent of inservice testing
and inspection of the turbine by-pass system. Provide this infor-

mation in the FSAR. (SRP 10.4.4, Part II).
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240.74
(8.2)

™

Incidents have occurred at nuclear power stations that fndicate a
deficiency in the electrical cantral circuitry cesign. These inci-
dents included the inadvertent disabling of a component Dy racking

sut the circuit Sreakers for a df #farent comoonent.

As a resylt of these occurrences, we reguest that you pervoru 1 review
of the slectrical cantral circuits of 21l safety -elatad aquipment

: the 2lant, so as o assure that disapiing of cne comoonent does
not, through incarporation in other intarlocking or sequencing c2n-
srals, render other components {noperidle. All modes of tast, aperi-
sion and failure should Se considered. YVerify and stata The resylss

af your review.

Also your procedurss should be reviewed %3 2nsure they provide -
*hat, whenever 3 par% of a redundant systam is removed from sarvice,
the sortion remaining in sarvice is functionally tested immegiataly
after the disabling of the affected sortion. Verdfy that your

sracedures include the above citad provisions.

Jefine the facility's ocperating limits (real and meactive Jower,
waltage frequency and other) wnich have Seen estapliished and
sravide 2 3riaf description as o now these limits sere astap i ished.
Alsa, describe the aperating srocadures or other sravisions (pre-
sently planned) for assuring that e facility will be cperated

within these 1imits

.[lﬁ
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Catailed reviews of electrical contral circuitry associatad with

the safety systems of nuclear staticns shows that these circuits
may differ from station to station, in that, for some stations these

control circuits are arranged so that an accident signal will
averride 3 t2st mode sondition wnereas in other stacions (due %9
those circuits) the test mode condition will take precedences.

In this regard, identify any redundant electrically controlled
components in the Perry design whereby an accident signal

will not override a test ode candi=iun. Alse, for 2ach component
identified, provide technical information wnich supports the

adequacy of this design fsature.

Cancerning the smergency load saquencers wnich are issociatad «ith
the affsite and onstte jower sources we require that you 2ither
srovide a separate sequencer for of€site and onsita power (per
alectrical division) or 2 detailed analysis %0 demonstrate that
there ire no credible sneak ¢i~euits or common faflures modes in
the sequencar design that could render both onsite and offsita
sower sourcas unavailable. ([n addition provide information can-
cerning the reiiapility of your sequencer and reference lesign

detailed drawings.
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040.77 Adegquacy of Statiom Zlectric Distributionm System Voltages
(8.3)

Events at rhe Millstone station have shown that adverse effects on the
Class lE .cads can be caused by sustained low grid voltage conditiom:

when the Class lE buses are connected to offsite power. These low voltage
conditions will not be detacted by the loss of voltage relays (loss of
offsita power) whose low voltage pickup secting is generally in the range

of .7 per unit voltage or less.

The above events alsc demonstrated that improper velzage protaction logic
can ir-elf cause adverse effects on the Class lE systems acd equipment
such as spurious load shedding of Class LZ loads from the srandiy diesel
generators and spurious separatiom of Class 1E systems {rom offsite power

due to normal m:otor starting transients.

A more recent event at Arkansas Nuclear Cme (ANO) statiom and the subsequent

analysis performed disclosed the possibility of degraded veltage couditiocms r
existing on the Class 1Z buses even winh normal grid voltages, due o . Tt
deficiancies in aquipment between the grid and the C7:=_, LlE buses or dy A

the starting transients experienced during certain accident eaver~"s not

originally considered in t-e sizing of these circuits.

3ased upon these above events, we h2ve developed the following four pars

technical positiom.

1. Io additiom to the undervoltage scheme provided to detact loss of ocfisite
1

sower at the Class 1T bduses, a second level of undervoliage protactica vitd

time delay should also be proviced =2 protect the Class 1I equipment; :Ris
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second level of undervaltage protectica shall satisfy the following

criteria:

a)

b)

The selectin of undervoltage and time delay setpoinis shall be
determined from am analysis of tha volctage requirements of the

Class 1E loads at all onsice sysrem discributiom levels;

Two separate time delays shall be seleczed for thae second level of

indarvolzage protection based om the following condirions:

1) The first time delay should be of a duraticm cthat astablishes
the existance of a sustained degraded wlt;gc condicion (i.s.,
something lomgef than a zotor starting transieat). Following
this delay, au alarm in the comtrol roem should alart tha
operator to the degraded comditicm. The subsequent occurreace
of 4 safety injection actuation signal (SIAS) should immediately
separata the Class 1E discributiom system from the offsite pover

system.

2) The second time delay should be of a limiced duratiomn such that
the permaneatly counected Class 1Z loads will 20t be damaged.
Followang this delay, if the operator has failed to rescore
au.uate voltages, the Class 1E discribution system should de
automatically separated from the offszite power sys.em. 3asas
and justificarion must de proviied in support of the actual

delay chusen.
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¢) The vcltage sensors shall be designed tu satisfy the following
applicable requirements derived from IEEE Scd. 279-1971,
"Critar... for Protection Systems for Nuclear Powver Ganeraticg

Stations:"

1) Class 1E equipment shall be utilized and shall be physically
located at and electrically connected to the Class 1E
switchgear;

2) An independent schume shall be provided for each division cf.‘
the Class lE pover system;

3) The undervoltage protectiom shall include coincidence logic onm
a per bus basis to preclude spurinus trips of the offsite pover
scurce;

4) The voltage sensors shall automatically initiate the discomnection
¢. offsite power sources whenever the voltage setpoint and tize
delay limics (cited in item 1.b5.2 above) have been exceeded;

5) Capabilisy for test and calibration during power operation shall
be provided;

§) Annunc.ation must be , rovided in the comtrol room for any bypasses

incorporated ia the design.

Tue Tecmical Specifications shall {nclude limiting conditioms for
opera.icvs, surveillanc. requirements, trip setpoints with ainizum
and maxisum limits, and allowable values for the second-level voltage

protectiocn sensors and associated time delay devices.
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The Class 1E bus load shedding scheme should automatically preveat
shedding during sequencing of the emargency loads to the bus. 1he

load shedding feature should, however, be reinstated upon completicn

of the load sequencing action. The tachnical spacifications must
include a test requirement zo demonstrate the operability of the
automatic bypass and reinstatement features at ls2ast ~ace per 18 =monchs

during shucdown.

la the avent an adecuate basis can be provided for retaining the load
shed feature during the above transient conditions, the setpoint value
in the Technical Specifications for the first level af undervol:zage
protectiuug (loss of offsite power) must specify a value baving maximm
and ainimum lizdts. The basis for the setpoints and limics selected

zust be documented.

The voltage levels at ctha safecy-related bSuses should be optimized for
the 2aximum and minizum load conditioms that are expected throughout

the anticipated range of voltige variations of che offsite pover sources

/ by appropriate adiustment of che voltage tap sectings of the intervening

trapsformess. The tap sectings selected should be based onm an analysis
of the voltage at the terminals of the Class 1Z loads. The analyses
periorzed to determine zinimum operatiag voltages should typically
conside: daxizum unit steady state and transien” loads for events such
as a umit ctrip, loss of coolant accidemt, startup or shutdown; with the

offsite pover supply (grid) at wuinimum anticipated veltage ar only the
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offsice source being considersd available. laximua volcagas should be
analyzed with the offsite power supply (grid) at zaximum expected voltage
comcurrant with ainimum unit loads (e.g. cold shutdowm, refueling). A
separatc set of the above analyses should be performed for .ach available

connectiou to the offsite power supply.

The analytical techniques and assumpticns used Lo the voltage analyses
cired in item } above must be verified by actual zeasurement. The
verification ind test should rs performed prior to imizial full pover

reactor operaticn om all sources of offsite power by:

a) loading the statiom distribution buses, including all Class 1=

buses down to the 120/208 v level, to at least 30%;

5) recording the exiscing grid and Class 1E bus voltages and bus
loading down zo the 120/208 volt Javel at steady state conditions
and during the starting of both a large Class 1Z and acn=Class 1Z

motor (not concurrently);

Note: To minimize the number of instrumented locaticms,
(racorders) during the mwoctor starting transient
rests, the bus voltages and loading ceed ouly de
tecorded on -hat string of buses which previously

showed -he lowest analyzed voltages from item 3 above.

,

-——
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¢) wusing the amalytical techniques and assumptiocns of the previocus
veltage analyses cited in item 3 Jbove, and the measured existing
grid voltage and bus loading conditions recorded duriang comduct o~
the test, calculata a new set of voliages for all the Class lE

buses down to tne 120/208 volt level;

d) compare cthe analytical derived voltage values against the

tart results.

With good correlation bDectween the analytical results and the test resulcts,
the tast verification requirement will be 2et. That is, the validity of
the nathematical zodel usad in performance of the analyses of item 3 will
have been established; therefore, the valiiicy of the results of che
analyses is also established. In gemeral the tast results shw aot be
more than 3% lower than the analytica' results; however, the differenca
between the two when subtracted from the voltage lavels determined in

the original avalyses should never be less than the Cl.iss 1E equipment

rated voltages.
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040.80
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Provide a listing of all switchgezr (by bus nomenclature) within

the design and specifically address the source of sontrol power to
each. This is needed to facilitate an independent review of how
J0ur emergency power system design meets the single failure criterion

and to determine the extent of loscs due to postulated failures.

Provide a listing of all motor operated valves «ithin vour design
that require power lock out in order to meet the singie failure
criterion and provide the details of your design that accomplish

this requirement.

Recent experience with Nuclear Power Plant Class 1E elactrical
system equipment protective relay appl cations has -<tablished
that relay trip setpoint drifts with con.°ntional 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/ecuipment 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.

dmayide 3 descriztion 3f your cirecutt pratection critarta for safety
systams/equicment 13 avetd fncarmect fritfal satsotnt salectien and

she 22ove :1%2d >retaciive relay trip setloint drt®: sradiams



040.81
(8.2.1)

040.82
(8.3)

Provide a listing of the following for the containment electri-

cal penetrations by voltage Class: Xz

t ratings, maximum predicted
faults currents, identification of maximizing faults, protective

equipment setpoints, and expected clearing times.

Provide a description of the physical arrangement utilized in
your desian to connect the field cables inside containment to the
conta‘nment penetrations, e.g. connectors, splices, or terminal
blocks. Provide supportive documentation that these physical
interfaces are gualified to withstand a LOCA or steam line break

environment.

We request that you perform a review of the electrical control
circuits for all safety related equipment, so as t2 assure that
disabling of one component dues not, through incorporation in other
interlocking or sequencing controls, render other components
inoperable. All modes of test, operation, and failure should be

considered. Oescribe and state the results of your review.

.l'
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040;63 fou state that HPCS system emergency diesel generator unit consists

P of two diesel engines driving one generator. Expand the FSAR to
include a detail description of the duel diesel drive for each
gererator. Provide justification for the selection of dual diesel
drives per generator as opposed to the more conventional single diesel
engine driven generator. DNemons*trate that the proposed dual diesel
engine drive units has an equivalent reliability as a single diesel

engine drive unit. In your analys’. common mode failures as well as

random sirgle failures should be considered.



040.84 Section 5.6.2.2(1) of tEEE-J!?J:T (endorsed by chglaury Gutde 1.3 Revision -
o 2) requires that a start-diesel signal shall override all other aperating
modes and return contre] of the diesel-generatar unft to the automatic
cantral system. The description of your design is fnsufficient to assess
whether your design meets this requirement, Verify that your design neets
this requirement and provide & revised description in sufficient detail %2

permit independent evaluation of this design capability,
The follewing discussion and reccmmendations are presentad for your consideration:

A design which does not meet the above cited requirement would necessitate
sperator action, of varying levels of complextty depending on the ¢{rcumstances,
in arder %o snable a diesal generatar (J/G) in the test mode to respond 3 2
bona f1de emergency demand signal such as Loss of Offsite Power (LOQP), Safety
Iniection (5I), or simultaneous SI and L20P, The cancern here is the high

probability of human fatlyure under these stress canditions, and the possible

cansequent disabling of a 0/G or other action which degrades safety margin —

at 2 time when it fs most needed,

Zach 0/G must be periodically tested at a freguency as specified in R, G. 1.1C8.
This test frequency {s normally once per month dut could be as high as once
every thres days, The duratifon of each test !s one hour, Suring a normal
successful test the 0/G weuld be sequentially fn the following states:
starting, running disconnected from fts bus, running loaded on %5 DJus,
tripaing and coasting %3 a st0p. However, during almost all af the one hour

sast seriod the J/G !s loaded 2n fts bus with the governor operating fn 2

ro0p mode, and the Toad carried by the diesel engine fs a function of
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Pvernor speed settiing and speed drecp setiing,

Ouring any of the abo e cfied test states, a 0/8 start signal should retyrn
control of the 0/G to the automatfc control system, thereby enadlfing 1t %o
respond automatically 20 an emergency demand stgnal (SI or LOOP) without
need for any operator action, Designs providing this capadility have
already deen implemented in some nuc!m'plmta. Such designs include the

following features:

On receipt of a SI sfgnal:
a) The 0/G breaker (1# closed) s tripped,

5) The 0/G, {f running rematns running, or !s started, and remains operating

fn the {sochronous mode {n ready-standdy,
¢) The 0/G protective trips are bypassed per design,

d) The offsite power fsed breaker remaing closed and ESF loads are
connected t3 the bus per destsn, 1.

On recefpt of a LOOP signal following a SI stgnal:

a) The offsite ;| wer faed Sreaker 1s triDped,
5) Loads are shed from the bus per design,

¢) The /5 breaker s closed connecting the 0/5 o the bus per design,
d) ESF loads are sequenced to the dus per design.
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o receipt of stmultanecus SI and LOCP stgmals:

a) The 0/G Sreaker (1f closed) ts tripped (on SI sfgna!);

5) The 0/G, 1f running remains running, or s started, aperating in the
{sochronous mode.

c) The affiste sower feed Sreaker s tripped,

d4) Loads are shed from the dus per design,

e) The 0/G protective trips are bypassed per design,

#) The 0/G breaker {s closed connecting the 0/G t2 the bus per design,

3) ESF loads are sequenced %o the bdus per design,

On sccur=ence of a LOCP candition wnile a 0/G fs on test and connected %3 IS
bus, an LOOP signal would propably not be jenerated because the 0/G would
attampt %0 provide power to the bus and t3 the offsite system through the
closed 2ffsite sower feed breaker, In this case, the D/G breaker must De
relied upon 3 trip on overcurrent, underfrequency or underveltage, This

would deenergize the bus theredy producing an LOOP signal, In this case:

a) The affsita power feed breaker s tripped.

5) The 0/G remains running fn the tsochrancus mode (or {f stalled ft {5

automatically started).

—

The /G Sreaker s closed connecting the 0/G o the bus per desigm.

(4]

4) The shutdown loads are connectad t3 the bus per design,
e) On occurrence of a LOOP canditfon while a D/G fs on test byt !5 not
cannected %0 1ts bus, a LOOP sfgnal will be jeneratad fmmedfately, and

this should {nitiate above actions (a) through (d).
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Ofese! g» -asor alarms in the control rocm: A review of ma!funcsion
reports of diasel generators at operating nuclear plants has uncavered
sqat in some cases the information available %o the control room
operator t3 fndicata the operatiomal status of the dissel generator may
e imprecise and could lead 3 misinterpretation. This can be caused
5y the smaring of a single annuncfater szation $3 alarm conditions that
render 2 diese! generator unable to respond %0 an aytsmatic emergency
start signal and t3 also alarm abnormal, But not disabliing, conditions.
Another cause can be the use of wording of an annunciator window that
does not specifically say that 2 diesel generator is inoperable (i.a.,
ynable at the time to respond 0 an aﬁ::inatic emergency start signal)

when in fact 1% is inoperable f~ hat purpose.

Review and evaluate the alarm and contrel circuitry for the diesel
gensratars at your facility @ detarmine how each condition that renders
a “fesel generator unable %o respond t3 an aytomatic amergency start
signal fs alarmed in the contrel room. These conditions incluce not

only the trips that lock cut the diesel generator start and require

{h

manual reset, But alsc cantrol switch or mode switch positions that
hlock autamatic start, loss of contral veltage, insufficient starting
air pressure or battery voltage, ets. This review should consider all
aspecss of possidble diesel genermator aperaticnal canditions, for example
sas* canditions and sgeration from local centrol stations. COne area

of particular cancern s the unreset candision follewing 2 manual stap



at *h: local statfon which tarminates a dfesel generator test
and prior t5 reseting the d{esel generatar contrals for enabling

subsequent aytomatic ope~2tion.

Provide the details of your evalvation, the results and conclusions,

and a tabulation of the following information:

(a) all canditions that render the diesel ‘generator {ncacable of
responding %0 an automatic emergency start signal for sach

operating mede as discussed above;

(5] the wording on the annunciator window in the cantrol room that

1s alarmed for each of the cond{tfons identified in (a);

(¢) any other atamm signals not included in {a) above that also

cause the same annunciator o alarm;

(d) any condition that renders the diesel gane-atar . capable of
responding to an automatic emergency start sigma’ which is not

alarmed in the contral reom; and = -

(e) any proposed modifications resulting from this evaluation.
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[t has been notad during ast reviews that pressure switches ar ather
devices were incorporitad into the final actuation contral circuitry
for large norsepower safety-relatad motors which are usad 0 drive
sumps. These switches or devices preclude automatic (sa‘ety

signal) and manual operation of the motor/pump combination uniess
cermissive conditions such as Tube 011 pressure are satisfied.
Accordingly, identify any safety-related motor/cump comoinations
which are used in the Perry design that operates as noted

above. Alsg, describe the redundancy and dfversity wnich is proe
vided for the pressure switches or fermissive devices that are used

in this manner.

[centi®y all alectwrcal squicment, -oth safety and non-safety, that
Tay leccme submerged as 31 result of a LOCA. Far 2]l such aquicment
thec s not qualified for sarvica in such an envirmnment pravide an

inai;..: « detarmine e f3llowing:
1. The safety significance of the failure Jof this eiectrical equip-

ment (e.3. spurious actuation or loss of acsuation funcsion)

is 3 resuit of flooding.

2. The offacts on Class 1E electrical sower sources serving this

suipment as a1 result of such submergence, and

3. Any proposed design changes resulting from this analysis.

Servide e Uit f ¥ rvies I sour czerting, mirtamanca, ang
29TING IrUcacures T detarTine e Tt of usage o Zmert
Jthar tmmporry forss of ypassing Mnetisns “ar ccemting, tascte
ing, o MinAining of wafey ~vlatad rrrams.  [denti®y wng jussidy
iy sas wnert TN 33 F e UCSve MThecs annct e iveised.

‘mivida e —-taria ‘or iy e 3T [omert “ar tasTing.
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Concerning the Class 12 Oirect Current Power Systam address the
fallowing:

1. As a result of recent reviews on the idequacy of safaty~-relatad
44r. - current sower systams of operating nlants the following
recommendations agplicable %o those plants undergoing operating
licanse and construction sermit reviews have Jeen proposad.

In this regard, state 1¥ godr design conforms €2

these recommendations and explicitly icentify any excestion.

a. The zosition of circuit Sreakers or fusad disconnect swiilnes
associated with the battary charger, attery and direct
cur=ent Sus supoly should be monitored %0 canform I3 the
recommencations of Requlatary Guide 1.47, "Sypassed ana
Incperaple Status Indication for Nuclear Power Plant

Safety Systams," (May 1973).

5. The tachnical specifications should include pericdic tast-
ing of sattery chargers %3 verify that the current limiting

characterissics has not Seen compromisaed or lost.

o

The technical specifications snould require that cell-t3-
call and tarminal connection resistanca neasursments le
made is ecommended in [ZIZ Standare $50-1972, ‘Reccmmenced
Sractice for Maintanance, Testing, and leplacsment, ind
Large Staticmary Ty/pe Power 2lant ind Substation La2ag

Starage 3attardes.”
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d. The ¢ "=t current Dower sys:am design snould include the

failowing monitors and alarms”

(1) An aummeter (directicnal and dual ranca) in the hatsary '
Qutauc %0 monitor the batiary input current wnile
the dattery is on fioating and 2qualizing charge and
to monitor the batlary output current .nen ft is

supplying power.

—
”~
~—

An annunciatar %3 alarm whenever the charger joes inty

a current Timiting c3ndition.

(3) A tamperature indicator to measure the datiary racm

ambient tamperature.

The voltage variation for an associatad batiery Sus during any .
axpectad accident mode of speration should e within design

speci fications. -

f. The direct current 2quipment shouid Se rated and qualified for >
goeraticn at the 2qualizing charge voitage and rated discharge
voltage (typically 110 ta 145 volts for a2 nominal 125 velt

direct current systam).

..
L

State if the dattary charger has sufficient capacity %o ocerate a

L]
.

none-acsident shutdown lcads assuming the >atsary is not availaple.
A o, state if the sTability of the zatlary charger Jutlut is

lcad dependent and if sg descride.
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Provide a description of the capability of the emergency power
system battery chargers to properly function and remain staole
upon the disconnection of the battery. Include in the description
any forseen modes of operation that would require battery discon-

nection such as when applying an equalizing charge.

Provide the details of your design of the DOC power system that assures
equipment will be protected from damaging overvoitages from the battery

chargers that may occur due to faulty reguiation or operator error.

The specific requirements for 0. C. power system mo1itoring derive From
the general requirements embodied in Section 5.3.2(4), 5.3.3(S) and
5.3.4(5) of IEEE Std 308-1974, and in Regulatory Guide 1.47. In
summary, these general requirements simply state that the D. C. system
(batteries, distribution systems and chargers) shall be monitcred to

the extent that it is shown to be ready to perform its intended functian.
Accordingly, the guidelines used by PSB in the licensing review of the

D.C. power system designs are as follows:

As a minimum, the following indications and alarms of the Class 1E D.C.

power system status shall be provided in the cont.ol room:

3atsary current (ammeter-charze/discharge)

3attary charger output currant (ammeter)

0.C. Sus voltage (voltmeter)

3atsery charger output voltage (vol<imetar)

3atiary high discharge rate alam

D.C. bus underveltage and overveltage alarm

0.C. bus 3round alarm (for ungrounded systam)

3atsary breakar(s) or fuse(s) open alam

3attary charger sutput Sreaker(s) or fuse(s) open alarm

3attary charger trouble alarm (one 2larm for 2 number of abnormal
sonditicns which are usually indicated locally)
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Zxplicisly f{dentify a1l non-Class 1E electrical Toads which are

or may be Jowared from the Class 1€ a=c and d-¢ systams (refer

%0 Figures 3.1-1 and 3.3-10). Also, for each load fdentified pro-
vide the horsapower or kilowatt rating for that Joad and 1lso |
identify *he carresponding Sus numper from wnich the load is

Sowered,

Tancarning egqulatory Guides 1.33 and 1.1C8 ~e will require hat
the final tachnical specifications f.r this station incluce the
icolicable provisions of these ~equiataory guides. Accsraingly,
rerify that these sgecifications w#ill include these arovisicns

ar 7f applicaple axplicitly identify any axceptions.

Regulatory Guide 1.75, C.10 recommends that Class IE caoles,
installed in exposed raceways, be marked at intervals not De exceed
5 feet. Indicate whether this requirement will be incorperated in

the design; if not, provide justification for your position.



