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July 28, 1980
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Mr. Robert Dietch : ~ Mr. B. W. Gilman
Vice President Senior Vice President - Operations
Southern California Edison Company San Diego Gas and Electric Company
2244 Walnut Grove Avenue ~ 101 Ash Street
P. 0. Box 800 ~P. 0. Box 1831
Rosemead, California 91770 San Diego, California 92112
Gentlemen:

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION RELATING TO THE STAFF REVIEW OF -
THE SAN ONOFRE NUCLEAR GENERATING STATION, UNITS 2 AND 3

As a result of our review of the Final Safety Analysis Report for the San Onofre
Nuclear Generating Station, Units 2 and 3, we find that we need the additional
information listed in the Enclosure. P]ease contact us if you have any questions
about the information requested. :

S1ncere1y,

(. bsasistn

A. Schwencer, Acting Chief
Licensing Branch No. 3
Division of Licensing
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Request for Additional
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cc w/enclosure:
See next page
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Santa Ana, California 92701

Lawrence (. Garcia, Lsqg.

California Public Utilities Commission
5066 State Building: :

San Franciscc, California 94102
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040.69

(9.5.6).

040.69
(9.5.8)

. 040-1 .

POWER SYSTEMS BRANCH

Provide a discussion of the measures that have been taken in the design

~of the standby diesel generator air starting system to preciude the

- fouling of the air start valve or f1lter with moisture and contaminants

such as o1 carryover and rust. (SRP 9.5.6, Part 11I, item 1).

Experience at some opeéating plants has shown that diesel engines have

“failed to start due to accumulation of dust 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
venti1ati6n air»intake design(s) to preclude tﬁis condition to assure

availability of the diesel generator on demand.

Also describe under normal plant operation what procedure(s) will bé
used to miminize 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 under

construction .(abnormal generation of dust).




040.70
(9.5.5)

040.71
' (8.3)

040-2

The dtesel generators are required to start automatically cn loss of

aIi offsite power and 1n the évent of a LOCA. The diesel genérator

sets should be Capab1e'of-operat10n at less than full load for extended
periods'withodt degradation of performance or re]fab111ty. Should a |
LOCA occur with availabiltty of offsite power; discuss the design
provisions and other parameters that have been cﬁnsidered in the selection

of the d1¢se1 generators to enable them to run unloaded (on standby) for

- extended periods w1thout'degradation of engtne performance or re]iab111fy.
- Expand your‘PSAR/FSAR to include and eipIicitly define the capahility of
- your desigq with regard to this requirement, (SRP 9.5.5, Part III, Item 7).

~ Provide a detail discussion (or plan) of the level of training proposed

fbr ypur-operators, ma{ntenance crew, quality assurance, and supervisory
vpersonn§1 responsible for the opéfatfon and maintenance of the emergency
diesel gener?tors. Identify the number and type of.personnel that wil}

be dedicited to the operations and mafntenance of the emergency diesel
generators ahd the number and type‘that will be ass?gned from your general

plant operations and maintenance groups to assist when needed.

In your discussion identtfy the amount and kind of training that will be
récéived by each of the above categories and the type of ongoing training

program p1inned'to assure optimum availabtlity of the emergency generators.

‘Also discuss the level of education and M1n1mum experience requirements

for the various categories of operations and maintenance personnel associated

with the emergency diesel generators.
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RSP

periodic equipment testing or during accident conditions with availability

040 - 3

Operating experience at cefta1n nuclear power plants which have two
cycle turbocharged diesel engines manufactured by the Electromotive
Division (EMD) of General Motors driving emergency generators have
experienced a significant number of turbocharger mechanical gear drive
fa11ure§. The failures have occurred as the result of running the
emergency diesel generators at no load or 1ight load conditions for

extended periods. No load or Tight load operation could occur during

~of offsite power. When this equipment is opefated under no load conditions

insufficient exhaust gas volume is generated to operate the turbocharger.

As a result the turbocharger is driven mechanically from a Qear drive in
order to supply enqugh ;ombﬁsion air to the engine to maintain rated

speed. The tdrbocharger and mechanfcal drive gear normally supplied with

‘these engines aré'not‘designed for standby seré}cefencountered in nuclear

power plant application where the equipment may be called upon to operate

-at no load or 1ight,load.cohd1tion and full rated speed for a prolonged

period. The EMD equipment was originally designed for locomotive service
where no load épeeds for the engine and generﬁtor are much lower than

full load speeds. The locomotive turbocharged diesel hardly ever runs at
full speed except at fu11 Toad. The EMD has strongly recommended to users
of this dieseT engine design against;operat1on at no 1q§d or 1§ght load |
conditions at full rated speed for extended periods because of the short

1ife expectancy of the turbocharger mechanical gear drive unit normally
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(9.5.7)
RSP

040- 4

furnished, No Toad or 1tght load operatton also causes general ' 1

deterioration in any dtesel engine,

To cope with the severe service fhe equipment ts normally subjected to and
in the interest of reducing faflures and increasing the avatlability of

their equipment EMD has developed a heavy duty turbocharger drive Qear

. : : ’
unit that can replace existing equipment. This {is availabdle as a

replacement kit, or engtnes can be ordered with the heavy duty turbo-

charger drive gear assembly.

To asSure optimum availability of emergency diesel génerators'on demand,

Applicant's who have on order or intend to order emergency generators

. _ \ .
- driven by two cycle diesel engines manufactured by EMD should be provided

with the heavy duty turbocharger mechanical drive gear assembly as
recommended by EMD for the class of service encountered in nuclear power

plants. Confirm your compliance with this réquireméht.

Several fires have occurred at some operating plants in the area of

“the diesel engineiexhaust manifold and {nside the turbocharger housing

which have resulted in equipment unavaiiabiiity. The fires were
started from,iube ofl 1éaking and accumulating on the engine exhaust
manifold and accumulating and igniting instde the turbocharger housing.
Accumulation of Tube of1 in these argas; on some engines, is apparentiy
caused from an eicessivéiy 1ong prgiubé'period,-gengraiiy longer than
five minutes, prior to m#nuai’starting of a diesei generator. This

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

is minimal,
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(9.5.7)
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040. 5

Whenvmanu311y staftihg'the dlesel generators for any reason, to minimize -
the potential fire hazard and to improve equipment évailabi]ity, the

prelube period should be}11mited to a maximum of three to five minutes

hnless otherwiSe recommended by the diesel engine manufacturer. Confirm

youf compliance with this requirement or provide your justification for

requiring a longer prelube time 1nterva1;periorlto manual starting of |

the diesel generators. Provide the prelube time interval your dfesel

engine will be exposed to prior to manual start.

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

in thg ready standby mode unless there ts a loss of offsite power, an
accident, or the diesel generator 1s under tgst. Long pertods on standby
have a tendency io drain or nearly émpty the eng1ne.fube otl piping |
.system. 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 otl pressure
is atfained even though full engine speed is generally reached in about
five seconds. With an essenttally dry engine,-the momentary lack of
lubrication at the various moving parts may damage bearing surfaces pro-
ducing incipient or gctual component failure with resultant equipment

unava11ab111ty,

The emergehcy condition of readtness requires this equtpment to attain

-.fuTlfrated speed and enable automatfc sequencing of electric load within

ten seconds. For this reasbh. and to improve upon the availabtltty of

" this equipment bn demand, it is necessary to establish as qu1ck1yvas possible

an of1 film in the wearing parts of the diesel engine, Lubricating oil is

nbrmaT]&tdeiivered_to the engine Hear1hg parts by one or more engine driven
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pump(s). During the starting cycle the pﬁmp(s)_acce]erates slowly with the
engine and may not supply the required quantity of lubricating oi1 where
needed fast enough. To remedy thts EOndition, as a.m1n1mum, aﬁ electric$11y
driven Tubficating oil pump, powered from a reliable DC power supply, should

be installed in the lube oil system to operate in parallel with the engine

driven main lube pump, The electric driven preIube-pump should operate
onlyduring the engtne crankfng cycle or unttl satisfactory Tube of1l
pressure 1s established in the engtne main lube distribution header.
The tnstallation of this prelube pump should be cootdinated with the
respective gngihe manufaﬁturer. Some diesel engines tnclude a lube ofl
,gjrculatfng pump as an intregal part of the lube ofl preheating system
which s {n use while the dieéeIIengine is in the standby mode. In this

case an additional prelube otl‘pump may not be needed,

Confirm your compliance with the above requirement or provide your

justification for not installing an electric prelube o11lpump.
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O40.§5 . Periodic testing and test loading of an emergeﬁcy diesel generator
(8.3 | | | - | «
RSP in a nuclear power plant {s a necessary function to demonstrate the “

operability, capabiltty and avatlabiltty of the unit on demend. Periodic
'_ testing cohpTed with good preventtve maintenance practices will assure
optimum equipment readiness and availability on demand, This {s the

desired goal.

To achieve this optimum equtpment readiness status the the following
requirements should be met:
_ \

‘1. The equipment should be tested with a minimum loadtng of 25 percent
of rated load. No load or 1i1ght load opgration will cause incomplete
combustion of fuel resulting in the formation of gum and varnish
deﬁosits on the cylinder walls, intake aﬁd exhaust valves, p1ston$
and piston rings, etc., and.accumulation of unburned fuel in the
tdrboch&rger and exhaust system. The consequences ofvno load or
1ight 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
. ) - 4 :

the applicable NRC guidelines (R.g. 1.108), and with the recommendations

of the engine manufacturer. Conflicts between any such recommendations

and the NRC guidelines, particularly with respect to test frequency,

loading and duhation; should be identified and justified.
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3. Preventive maintenance should go beyend the normal routine adjust-

ments, Servfcing'and repair of components»hhen,a mal function occurs.
Preventive maintenance should encompass 1nvestfgat1vevtesttng of
components Qﬁ1ch have a history of repeated malfuncttoning and

require cbnStaﬁt attention and repatr; In such cases considefation
.shou1d be given to rep1§cement of those components with other

products which have a record of demonstrated reliability, rather than
repet1t19e repair and matntenance of the existing components; Testing
of the unit after adjestments or repairs have Seen‘made.onTy confirms
that the equiphent is operable anddoes not neceﬁsari]y mean, that the

root cause of the problem has been eliminated or alleviated.

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 functionaT. 1.e7, fuses are {n
place, switches and circuit breakers are 1nvthe1r proper.pos1tion, no
" loose w1re§. ail test leads have been removed, and all valves are in
the préper position to permit a hanual start of.the équipment. 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 imp1 emented

in the emergency diesel generator system design and how they will be

| cohsideredehen the plant is in commerctal operation, i.e., by what means

will the-above'requirements be enforced.
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(8.3)
RSP

The availability on demand of an emergency diesel generator 1s

dependent ‘upon, among other things, the proper functioning of tts
controls and monitoring instrumentation, This equipment ts generally
pané1'mounted and in some instances the pahels Are mounted directly

on the diesel generator skid, Major dtesel engine damage has occurred
at some operating plants from vibration induced wear on skid mounted
control and monitoring 1nstrumentation; This sensitiye instrumentation
{s not made to withsfand and functton accurate1y for prolonged periods
under continuous vibrational stresses normally encountered with internal
combustion engines, Operation of senstive instrumentation unde(_this

environment rapidly deteriorates ca11bratfon;_ accuracy and control

~stgnal 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 aAfree standing fioor mounted
panel separétg from the engine skids, and located on a v1bratioﬁ free

floor area or equipped with vibration mounts,

Confirm your comp11ance with the above requirement or provide justification

for noncompl fance, '
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321.9

321.10

321 - 1

EFFLUENT TREATMENT SYSTEMS BRANCH

Additional Accident Monitoring Instrumentatioh (Eff]uent)
Action Plan II.F.1 |

In ybur\status report reagrding TMI concerns submitted in December 1979,
you bropose to insta11_a high range noble gas effluent monitor prior to
receipt of the opérating»]icense. - We reqUire that you complete final
installation and‘calibration of high range noble gas effluent monitors
for each of the 1ndependeht»re1ease lines, i.e., containment purge,

continuous exhaust, steam dump/safety va1ve exhaust and main condenser

'evacuat1on system exhaust pr1or to fuel loading. Also, We request that

you subm1t the information required in Item 2.1.8b, Sections 1.B and
2.8, g1ven in our 1etter dated November 9, 1979 as soon as pract1cab1e

For add1t1ona1 1nformat1on regard1ng ™I concerns, see NURE5-0694,

; "TMI-Related Requirements for New Operating L1censes," June 1980.

Primary Coolant Sources Outside Containment

Action Plan II1.D.1.1

We have reviewed your response to Section 2.1.6a of NUREG-0578.  In addi-
tion to what ydu plan to implement prior to. the issuance of full power
operating license, you should complete to foT]owing'requirements at this

time:
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a) ?rovide'a description of the practical leak reduction measures you
will imp]ement immédiate]y to reduce leakages from all systems out-
side the containment that could carry radioaétive fluids. Your .des-
cription should include measuring values of actual leakage rates with

the systems in operation and a summary report of your test resuits.

b) Provide a descfiption'bf the continuing leak reduction program,ydu
propose'to esfab]ish énd jmplement. This description shouid include
the preventive mainfenance program to reduce leakages to as-Tlow-as
practical limits, the leak rate test method and summary of procedures
for each system or subsystem, the test frequencies and acceplance cri-
teria. You should inciude the steos you will take to minimize octu-
pational radiation exposures and assure system compieteness. Your
description should é]so specify the staffing and training requirements
and the qUa]itv,aésurance aspects of your program. For furtﬁer'

information, see NUREG-0694.

321;11 Post Accident Sampling

‘Action Pian 11.B.3-

We have reviewed your response to Section 2.1.8a of NUREG-0578. In addition,

we need the following information:

a) Submit a descriptive summary ot the interim provisions and procedures
for sampling and anaTyzing fhe.reactor coolant and containment atmos-

phere. Your sUmmafy should include the interim modifications, ybu will

need to conduct the physical, chemical and radiological analysis steps.
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b) Provfde a description of the final system desfgn of the sample handling.
and countfng.faci]itfes. Your final system description should include
addition of new_samp]ihg station equfpment and/or final médifications
to existing sample handling and counting facilities to achieve analysis
within the time speéified in Item 2.1.8a given in fhe November 9, 1979

Tetter.

For further information. see NUREG-0694.




361.0  GEOSCIENCES BRANCH

361.66 The fo]]owing recent papers,'reports and other materials have added
important data to that included in the publications cited in question 361.60:

(1) Abbott, P.L., and E1liott, W. J., 1979, Earthquakes and other
perils; San D1ego region: Geol Soc America, 227 p.

(2) Abbott, P.L., (edit), 1979, Geo]oglca1 excursions.in t he southern
California area: Dept. Sc1 ., San Diego State Univ., 217 p.

(3) Abbbtt; P.L. ‘and Gastil, G., 1979, Baja Ca]ifornia geoTogy:
Geol. Soc. Amer1ca, 228 P.

(4) Landsat 1mage, color compos1te, Path 42, Row 32, 16 Feb. 1976.

(5) Gastil, G., 1971, Reconnaissance Geol. Map of the State of Baja
California: Geol. Soc. America Memorandum 140, Plate 1-A,

These above new data sources suggest southward extensions of the 0ZD from.

the Rose Canyon fault into Baja Ca]ifornia, a region'of high regional

seismicity. This southward extension of actirity includes (]) a magnitude

»6 8 earthquake in the San Miguel fault zone. The faulting could extend to the
prominent Sierra Juarez fault, the San Pedro Martir fault, and the Gulf of California
rift zone, for a major continenta] zone of deformat1on, (2) a poss1b1e branch1ng

or distributed zone from San. Diego Bay via locality 36 of Legg and Kennedy in

Abbott and Elliott (1979), to the actiVe western section of the Agua Blanca

fault zone for a continenta]-partly of fshore zone of deformation, or (3) active zones
extending south along the west coast of Baja California for a mainly offshore zone

of deformation.‘ |

Possible extens1ons inland toward the San Mlguel fault zone are not well understood

at present with regard to tectonic continuity, fault types, foca] mechanisms

and surficial evidence for act1v1ty. Examinations of the LANDSAT 1magery provided
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by Southern California Edison suggests a diffuse zone along the "Tijuana 1tneament"
of Gastil and others in Abbott and Elliott (]979),‘to the Vallecitos fault,

the San Miguel fau]t, and the seismic zones shown in Brune and others (1979) in
Abbott and E1190tt (1979). This zone projects toward the prominent Valle de San
.Rafael depression and myrconnect with the Agua Blanca, Valle de Trinidad
depression and the Valle de San Fé]ipe. The high or fresh actiuity of the

western section of Agua Blanca fault is recogn1zed but the poss1b1e connections

of offshore fau]ts to the 0ZD is not fully known

Provide copies of theﬂabove publications and in view of the new data:
a). Discuss the‘teetonic, geo1ogica1, and structura] relationships
of the 0ZD with regard to poss1b1e extenswons of the 0ZD to
the south of San D1ego, 1nc1ud1ng both cont1nenta1 and offshore
fault zones.
b) Eva]uate and d1scuss the 1mpact of fault cont1nu1ty, historic se1sm1c1ty,
nd max1mum earthquakes on the above fault zones in BaJa California
- on the Safe Shutdown Earthquake for SONGS.
361.67 The WOodward Clyde consu]tants report of 1979 1mp11es that the fault
slip on the OZD 1s der1ved from a decreas1ng act1v1ty to the west of the San
Andreas (p.. 1 ), a westward transfer at the Transverse Ranges (p: 13), and a
decrease in act1v1ty to the south (pt 18) EuaTuate and discus$ the possibility
- of causat1ve stress. accumulat1ons from the south elther from the Gulf of -California
or the‘west coast'of BaJa Ca11forn1a
361.68 Eva]uate and d1scuss the v1bratory ground mot1on at the SONGS site, with
respect to peak acce]erat1on and response spectra, assum1ng the El A]amo earthquake
(14:32:38 GMT,,9 February 1956)‘to occur on’ the 0ZD 8 ki from the's1te‘ Among the
faetors'to be tonsideredvin this eualuationrare:' etfect of oblique fauTt motion,

amount of displacement, surface rupture, stress condition at the source and

directivity effects:




