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REVIEW RESPONSIBILITIES

Primary - Power Systems Branch (PSB)

Secondary = None %

1. AREAS OF REVIEW

The PSB review of the emergency diesel engine stariing sysiem (EJESS) includes
those system fegtures necessary to assure reliable starting of the emergency diese!
engine following & loss of offsita power to assure conformance with the require-
ments of General Design Criteria 2, 4, 5, and 17. The review includes the system
air compressors, air dryers, air recefvers, devices to crank the diese! engine,
valves, piping up to the connection to the engine interface,' filters, and
associated ancillary instrumentaticn and control systems.

1. The PSB reviews the EDESS to verify that:

a. Each emergency diesel engine has reliasble, redundant sterting systems of
adequate starting capacity.

5. The system complies with appropriate seismic requiremerts and guality
stardards. and has been properly designed, fabricated, erected, and
tested.

- Essential portions of the system «re housed within seismic (ategory I
structyres capable of protecting the system from extreme natura! phenom-
ena, missiles, ane the effects of pipe whip or jet i1mpingement from high-
and moderate-energy pipe Dreaks.

2 The PS8 wi))l determine the adequacy of cesign, installation, 'nspection ang
testing of all electrical components (sensing, control, &na power) required
for croper operation of the systam, including interlocks.

TES gefined by the engine manufacturer.
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'n the *eview 0f tne diese! 2ngine starting system, Lhe PS8 will Cocrainate

tre evaluations ¢! other branches that interface with the overall review o

the svstem as follows: Ine Structura’ Engineering Eranch (SEB) cetermines “he
acceptability of the design analyses, orocedures, &nc criteria used tc estapiish
the ability of structures nousing the system to withstand the effects of natural
phenomena such a¢ the safe shutdown earthguake (SSE), the prodapie maximum ‘\o0C
(PMF), and tornadu m ssiles as part of 1ts primary review responsibility for

SRP Sections 3.3.1, 3.3.2, 3.5.3. 3 7.1 through 3.7 4, 3 8.4, ano 3.8.5 The
Mechanical Engineer:ng Branch (MEB) determines that components, piping, and
structures are oesigned in accoroance with appiicable codes and stardards as
part of its primary review respensibiiity for SKP Sections 3.9 1 through 3 9.3,
‘he MEB also cetermines the acceptabi!ity of the sersmic and quaiity group classr=
t'cations for syster components as part of its primary review responsibility

for SRP Sections 3.2.1 and 3.2.2 The Auxiliary Systems Branch (ASh) cetermines
that the EDESS 15 'n accordance with Branch Technica) Positions ASE 3-1 and

MEB 3-1 for breaks 'n nign-enerQy and moderate-energy PIpING systems outsiae
containment. The Materials Engineering Brancn (MTEB) verifies, upcn request,
the compatibility of the materials of ccnstruction w'th service cond i'ons.

The Procedures and Test Review Eranch determines the acceptabi!ity of the ore-
operational and startup tests as part of 1ts primary review respons b 1%y for
SRP Section 16 C

The reviews for fi~e protectior, technical specitications, and quaiily assJrance
are coordinated and performec by the Chemical Eéngineering 3ranch, Licensing
Guidance Branch, and Quality Assurance Branch as part of their primary review
responsibility for SR? Sections 9.5.1, 16.0, and 17.0, respectively.

for those areas of review 1dent fied above as being part of the prindry review
responsibility of other branches, the acceptance triteria necessary for the
review and their metnods of app’ ‘cation are contained in the referenced S5RP
section of the corresponding branch.

11 ACCEPTANCE CRITERIA

Acceplability of the diese) engine starting system, as described 'n the appin-
cant's safety analysis report (SAR). is basea on specific genera! design
criteria, regulatory guides, and indystry standards Information obtained from
otner Federa! agencies and reports, military spec)ications, ava‘ladble tech-
nica) literature, and operationa! performance data obtained from similarly
designec systems at other plants maving satisfactory operationra) experience
wil)l also be utilized to determine EDESS ascceptab'iity

The design of the EDESS is acceptable 17 the 'nteg-ated design of tne system
is in accordance with the tollowing criteria:

1. Genera) Design Criterion 2, as related to the asility of structures housing
the system to withstand the effacts of naturai ohenomens such as earthquakes.
tornadoes, nurricanes, and *loods, as establisned 1n Chapters 2 and 3 of
the SAR. Acceptance is based on meet:'ng Position 13 to the appendix te
Regulatory Guice 1.117, as related to the protection of structures, systems,
and components important to safety from the effects of tornado missiles,

2. Genera) Design Criterion 4, with respect to structures housing the sysiems

and the systom i1tself being capable of withstanding the effects of exter-
nally and internally generated missiles, pipe whip, and je: i1moingement
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‘orces assciiated with prpe breaks Acceplance ¢ Dased or meel ng Posis
"ion T 1 of Regulatory Guige 1.115 as related to :he protectisn o struce
tures, systems  and Components important to satety from the eftects of
tJ™hine miss  es5.

Genera) Ces gn Critericre 5, as related to the capability cf sharec systems
a1 comporents mportant to safety to pertorm required safety ‘unctians.

senergl Jes‘gn Critericr 17 as -eiated to the capadility of the ciese)
engine air starting system to meet Independence 37d redundancy c-iterta.
Speci®ic criteria and guidance necessary to meet the relevant requirements
af GUC 1) 41e as follcws

# hegu'atory Guice 1.9 as ~elated to tne design of the d ese! air start-
ing systeme.

b Brancn Technical Positior IL5B=17 (PSB) as related to ciesel engine
air starting systems' protective interlocks during accident concitions

¢ NUREG/CR-0660 "Fnhancement of Cn¢ile tmergency Diese! Generator
Re!iabiriivy "

¢.  1CEE Stancerd 387 as related to the design of the Jdresal engire air
starting systew

e. Cresel Engine Manufacturers Association (OEMA) standara 4s relaeted
to tre design of *he Jiese! air starting system.

t Eacnh diesel engine smould Le provided with ¢ dedicated air starting
system consisting of an air compressor, am air dryer, one or more air
receiver(s), piping, injection "ines and vaives. 471 Jevices to cranx
the engine 45 recommendec Dy the engine manufacturer.

9. As @ minimum. the air starting system shc.ld be caqsdule of Cranking
3 cold giese! engine five times without recharging the receiver!s)
Toe air starting system capacity s7ould te determired as ‘c)lows.
(1) each cranking cycle duration should be approximately ! 5€.0Nds,

(2) consist of two to three engine revolitions; or (3) air start “eQuire-

ments per engine start provided Dy Lhe engine manuracturer. whichever
A1 start reguirement 1s larger

h Alarms should De previded which alert operdting persontel 1t Lhe air
receiver pressure Talls beiow the minimum al lowanle vaive.

i Provisions shoula be made for the periodic or automatic blowdown f
accumylated moisture and foreign material *n the air recelver(s),
and other c~1tial points oF the system.

J  Starting arr shou'c be aried t5> a gew po.nt of 10t more then 50°°
when installed in a normally controlled 70°F eavironment. otherwise
the starting air cew po'nt should be ontrolled to at least 10°F less
than the 'owest expected ambient temperdture
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[ REVIEw TRUCEDUxES

‘he procecures Deluw are ysed during the Corstiruci vt permit (CP rovaay te
dJetermire 1At Lhe Jusign Criter'a anu bases ond ine Dreliminary ges191 ac re*
tortn in the preliminary sa‘ety analys1s report meel the acceptance criteria
given in subsection (I of tris SKP section. For =he ~eview of operating licerse
(CL) applications, the procecures are usec tc verify that the in“tial cesign
criteria anc bases have been appropriately mplemented in the fina' desisn as
set forth 1n the Ti1n3) safety anaiysis regort  The ssview procedures *sr OL
epplicaticns nclude 3 determination that the contest ana intent of the tech-
nical spec ticaticis drepared by the appiicant are i+ agreemert w'ih the
requiremerts for system Lesting. minimum performance, and surve® . ance devel-
oped as & recult of the LCB review as ‘naicated in sudsection | 0 thig SRP
section. The reviewer will se’ect and emphasize material from the paragraphe
below, as may pbe appropriate for a particular case

‘he primary reviewer will coordingte Lhis review with the otrer branches’
areds of review as stated in subseciion 1 of th's 52 sectior  The primary
reviewer ottains and uses such 'npJt as required Lo assure t a8t thic review
procedure 1t complete.

. Tne SEB reviews Lhe seism ¢ desiyn bases and the MEB reviews the aualne,
and seismic classification as Indicated 'n sudsection | of this SRP gec-
tion. The P53 assures tha essential portion; of the EUFSS iacluding tre
1soletion valves separating esgsentia! and nongssential prortione are class -
fied Quality Group C ana seismic Category |  “omponertc and system
descriptions 'n the SAR that igentity mechanical ang performance character-
1stice are reviewsd to veri®y that the above seismic anc qual‘ty
clussifications have been 'ncluded and that the PAIUs indicate any pointe
of change at the systems and/or systems component interfaces

The reviewer establishes that tne ECESY descriotion arg pip.ng and 1nstru-
mentation drawings (P&IDs) clearly <el:neate 2i! moges ct oparation and
incluge the means for mon'%oring, 1ngicat ' ng, and control 'ng receiver

air pressure as required Dv the engine starting service. 'he ~4[Js are
reviewed to dererminge that the receiver(s) has heen provicded with 3 pres-
sure gauge. rellet valve. @rain valve, ang automatic means o“ maintairing
the receiver Dressure within an allowab e range, ang su'tab'e low pressure
alarms. [ tnere are pip ng Interconnections det.2en tre cdedicated air
start systems, they are reviewed Lo ver'fy tnat 3 “atlyre 'n the inter-
connecting pioing could not Inad to the ioss 2f startirg of more than one
giese) engine. [he bui'd'ng layout drawings are examined Lo ascertair
that sufriciert space has been provided around the components to permit
inspeccion  The reviewer verifies that the air starting system meets the
specitic criteria given n sybsection 71 item 4 of thic SRP section.

o

3 The SAR 15 reviewed to «ssure Lhat each drese) engine air start system
has 1ts own compgressur and that the compressor capacity is adequate with
respect to tne air receiver capacities of the dedicatec air starting system

4 The reviewsr verifies that Lne system has been designed to be voeratec
anc mawntained in the event of adverse enviromenta! condit ons surh as
hurricanes, tornagoes, or floods, and 1s protected agairst the effects of
internally or externally generatled miss 'es.
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5 The reviewer determines that the farlure cf wensuismic Category |

systems, stryctJres, or components locateo close to the ELESS wiil ot
preclude operation of the system

6 The reviewer determines that measures have Deen Laxen 'n the design of
the EDESS to preciude the fouling of the air start valve or f1)ter with
moisture and contaminarts such as o1l aro rust carryover. An a1+ Jryer(s)
should te 'nstalled upstream of the air receiver(s) for tne removil! of
entrained mo sture,

7 Ihe reviewer determines that essentral port-ons ot the EDESS ure
protected from the effects of nigh- ano moderate-energy 1 ne breaks
Layout arawings are reviewed to assure that no high  or moderate-enerq
pilping systems are close to the system, or that protection from the
effects of failure are provided. The means of providing such p-atecticn
are giscussed in Section 3.6 of the SAR and the procedures far reviewing
this information are given in the corresponding 58P sections.

€ The SAR information, P&IDs. ~elated system drawings, ang 1a)'ure modes
and effects analyses are reviewed to assure that minimum requirements of
the system will be met fcllowing design bas s accidents, assuming 3
concurrent single active “aiiyre ano lcss o offsite power. The analyses
presented ‘n the SAR are reviewed to assure function of required com=
ponents following postulated accidents. Utilizing the cescriptions,
related drawings, anc analyses, the reviewer verifies that minimum sysiem
recuirements are met for esch degradeq s tuation over the required Lime
spans. For each case the design is corsidered acceptable f minimum
system requirements are met.

Iv. EVALUATION FINLINGS

Ine reviewer verifies that sufficient irformar on nas been provided and thal
nis review supports conclusiens of the follow'ng type, to be 'ncluded in the
staff's safety evaluation report

ihe emergency diese) engine starting system (ZDESS) includes an air
compressor, air dryer(s). f'lters, valves and all components and
piping connecting tc the engine I1nterfaces necessary to assure that
the system wi)) be available and capable o“ starting the desel
engine rollowing a loss of offsite power  "he scope cf review of
the tystem for the ——y plart inciuded
layeut drawings, f1ow diagrams, piging and instrumentation diagrams,
and descriptive Information for the emergency diese! engine starteng
systam and supporting systems essential to 1ts operation. lhe
essent1al portions of the EJzdS that are necessary for the sate
shutgown of Lhe reactor or tecessary Lo m'tigate the consequences ot
an accident are desgned to sei1smic Lategory | and Quality Group C.

[he start concludes that the design of the emergency diese! engine
starting system is acceptable ana meets the -eauirements o G2( 2,
4, 5, and 17. This conclusion is tased on the tollowirg:

1. ‘he applrcant met the reguirements of GOC /7, "Uesion Bases for
Protection Against Natural Pheromena " with respect to the
ability of structures nousing the EDLSS and the system itself




to witnstard the effects of natu-al phynomera such ag 2artn-
quaxes tornadaes, hurricanes, and !louds, and Gu. &,
“Emyironmental and Missile Design Bases, w th raspect to
structures housing tre cystem and the sy:iem itself peing
capable of withstanding the effects of externally ang (nternaiiy
generated missiles, pipe whip, and jet mgingement forces
associated with pipe breaks Toe tDFSS 15 housed 'n e s€YsMIC
Category | structure which provides protection from tre etfects
of tornage, tornado missiles, turbine missiles, and f'oods

This meets the positivns of Regulatory Guiges 1.115, "Frotec-
tion Against Low=Trajectory Turdbine Missiles.” Positron C.1, and
1 117 “Tarnado Design Classification,” Appendix Position 13

Tne applicant nas met the =eguirements of GOC S, "Sharing of
Structures, Systems and Comoonents, w th ~espect tc capabi!ity
of shared systems ond components important to safety to perform
required safety functions Each unit of the

plant has 1ts own emergency Jiesel generalors, whose (OESS 18
not shared bDetween the diesel generators.

‘he appiicant ras met Lhe requiresents of GOC 17, "Eischr i
Powe~ Systems ' w.th respect to the capapiiity of the arr
starting system to meet indepengence and reduncancy critaria.
fach EDESS is independent and phys'callv separated frem Lne
other system serving the reduncant diese) generator. A single
‘ailure in ary one of the systems will affect cnly the asso-
ciated diese) generator. Each of tha startirg sysiems 15
capaoie of cranking a cold ciese’ engine five times without
recharging the a'r receiver(s). Tnis meats the positions of
Regulatory Guide 1.9, "Selection, Design, arg Quali’icatioun cf
Diesel-Generator Units Jsed as Standdy (Onsite) E'ectric Power
Systems at Nuciear Power Plamts.’ Tne applicant has also met
the positions of Branch Tecknical Position ICSB-17(738). "Diese.
Generator Protective Trip Circuit Bypasses,” and NUREG/CR-0660,
‘Enhancement o Onsite Emergency Diesel Gererator Reliability.”
The applicant has met the requirements of the foilowing inaustry
standards: [FEE standare 387. “IEEE Standa~d Criteria for Drese
Generator Units Applied as Standby Power Supplies for Muclear
Power Generating 3tations,” and Diesel Engire Manufacturers
Association (DEMA) Standard.

IMP_EMENTATION

The following 15 'ntendes to provide guidance 1o app i ‘cants and licensees
regarding the NRC staff's plans for using this SRP section.

Except in those cases in which the applicant proposes an acteptable alter-
native methoc for complying with speci®ied portions of the (ommission s
regulations, the method describec herein will be used by the staff ‘n its
evaluation of conformance with (ommission regulations

mplementation schedules for conformance to parts of the methoo @iscussed
herein are contained in the referenced regulatrry guides and NUREG.
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