ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

NUCLEAR REGULATORY COMMISSION
WASHINGTCN, O, C. 20555

September 17, 1375

Benorable William A. Anders .
Chairman :

U. S. Niclear Pequlatory Commission

Washington, D. C. 20S35

Dear Mr. Anders:

| Subject: COMEUSTION RIGREERDG STANDARD SAFETY ANALYSIS REPCRT - CESSAR-20. ..

- At its 18Sth Meeting, September 11-13, 1975, the Adviscry Comuittee cn )
r - Reactor Safequards coopletad its review of the Mzpiicatica of CorZustion I
= Engineering, Inc. for a Preliminary Design Apcroval (PCA) for ics Standard :
Reference System-30, Safsty A..d.l]SJ.S Peport CESSRR-20. Subccomittee meetings
were held with rerresentatives of the Ascl:.cant, and che Muclear Peculatory
Comission (MRC) Staff in Windsor, Connecticut, on February 28 and larch 1, -
1975, and in tashingten, D. C., on May 23 and July 25, 1575. The full :
Caomittee met with representacives of the NPC Staff and the Applicant a2t
its 134th leeting August 14-16, 1375. The Cammittee also had the benefit
of the documents listad Delow.. .. ... . e

The Reference System-30 design consists of the nuclear steam supply system
(NSSS) with a rated core power of 3800 Mi7(t), the NSSS control system, reactoer
protection system, engineered safety fratures actuation svstem, chamical-and-- -
volume centrol system, shutdown cooling system, safety injecticn system and
fuel handling system. Combustion Engincering will provide, at the ogticn

of the user, certain other safety-related systers which are cutside the scooe
of th» Raferance Systen-30 design. These non-standard systems will be dealt .
with in the user's Safety Analysis Reports.

The Reference System-30 has been cdesigred for applicaticn to an envelooe
of plant sites which encormpasses all sites arproved to date for Combustion
Engineering MSSS. (CESSAR-80 provides seismic response spectra for all
- major compconents, and equipment and giping systams, and other informaticn

. required to ensure that the balance of plant is designed to protect the
‘Reference System-80 from all site-celated hazards. Apolication of the
Reference System-30 design will roquire an evaluaticn of each site o
confirm its acceptability within the CESSAR-30 envelope. for multiple
reactor units at a single station, CZ=SS\R-80 requires that each impertant
safety-related item of the Reference Systom-80 cesign be provided for
each reactor unit.
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-CESSAR-80-will provide sufety-related interface roguir-~ments information
essential to the dzsign of the balance of plant censistent with the assumticns:
used by Combusticn Engineering in its accident Malvses. Since the gtility—il".
applicant-is-resrcnsible for instituting the quality assurance progrars SRy
necessary to assure that all safety-related desicn reguirements have beemr -~ - -

' .met, the Committee will review these matters in more cdatajl with the utility- ...

applicants cn a case-ty-casc basis. The Cormittee recommends that, during. -
the design, procurement, constructicn, and startup, timely and appropriate
interdisciplinary system analyses be carried out t~ assure corplate funcsicnal -
compatibility across each interface for an entire spectrum of anticipatad

| operations and postulated design basis accident conditicns.

- The RC Staff “as identified ceveral outstanding-issues which will require v g
resoluticn before the issuance of the FOA. The Committee recormends that
these matters be resslvea in a manner satisfactory to the Staff., The Com= — -

* mittee wishes to-be kept informed cn the resclution of the following issues:

1. The emercency core cocling system evaluaticn.

* 2. The analysis of the effects of anticipated transients i
without scram. '

-+ 3. Generic review of the effacts of failures of reactor pump

The most recent ACRS reports cn nuclear power staticns utilizing Combustion
Engineerinc NSSS are the December 12, 1974 rapcrt on the arplication to constri:-
the 2570 iT(t). St. Lucie Plant, Unit lio. 2 and the June 10, 1975 recort on

- the- applicatiom~to cperate the~2S70 !77(:). St.-Lucie Plant; thit 'o. 1. “The =--
Comnittee resort on the 3380 Mi7(t). San Cnofre Nuclear Scwer Generating Staticn.
Units Nos. 2 and 3, selectad by the Staff for reactor systam desicn comparisen
vith the Reference System-30 dasicm, was issued July 21, 1972. Generic matters
which include possible pp oversceed during a loss of coclant accicdent, hransic-
associated with inadvertent ogperaticn of the emergency core cooling. svstem .
or chemical and volume centrol systam charging sumps, and analyses of postulates-
ruptures of the steam generator feed line, should be dealt with appropriately
by the Staff. with regard to the rupturs accident, the Committoe rocommends
that the Staff perform an independent check on the calculation of steam genaracc-
blowdown force effacts. It is expectod that these items will be resolved
in a manner satisfactory to the NIC Staff following the PDA and crior to the
Pinal Desicn Approval (FDA). During the interim period, the Committoe will
continue to roview these items on a case-by-case basis as well as througn
other appropriate Subcommittoe and full Committoe meetings.
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The poak linear heat generaticn rate is reduced to 12.1 kw/ft in order to

mret the ECCS final accectance criteria of Appendix X, 10 CIR 50. The Com-
mitlne recognizes that conservative restrictions used in the MIC-acoroved -
11 ~ndel and the use of a generalized containment envelcpe yielding low . =o--
contain-ent pressures may be factors contributing to the imposed raducticn « -
in the mrmissible linear heat generaticn rates. The reduced limit

jkgusen restrictions on mocdes for plant operation and becomes desendent -
on in-core ronitoring systems for verificaticn that limits are not exceeded. : '~
Me C~mittee recormends that for a standard reactor of this size, larser

culety marging, such as cbtainable from higher reflooding rates, should .

be o ~nastrated. Programs underway by Comtustion Sngineering, Inc.,

incluls analytical and experimental studies aimed at providing the PR
techinical base for ZCCS medel improvements, as well as stidying possible

ch.orvn involving augmented ECC systems. The Committee believes that these s
Pronra o constitute a sufficient basis for proceeding at this time and -t
that the desonstration of larger safety margins should be sart of the first
major revised version of the Reference System-80 desicn which, as stated

by Co-lustion Engineering, Inc., is likely to be submitted for review in

about tue years. iy ;

The C-mittoe needs to complete its review of the suitability of the new
16 x 1 fu2]l and modified qere reactivity controls or. the Peference System= .. .
80 «l-inn which are now scheduled for initial proof testing at Arkansas -
Nuclear One, Unit Mo, 2 and at St. Lucie Plant, Cnit No. 2. The Committee

2o mewls to ccoplete its review of the naw core protacticn calculator -
Sy=ten and the computer-tased core operating limit supervisory uystem which
will I» incorporated into the Reference Systam-30 design in the event thay
are nweernnfully demonztrated at Arkansas Nuclear Cne, Unit No. 2. The
Cormitle: noods to be assured of the dezendapility of in-core neutren flux
cenror: for contzol of reactors ororating.at . lcw core over peaking factors..

For thisz purroze the Committee reccmmends that the Staff and the Agplicant
contin:: to qathar pertinent information from operating CE reacters.

Thes Comittee will continue its review of these matters as approcriate
docirs ntulion is sucmitted and the improvements scught can be evaluatad.

MNw: Comittoe recognizes the importance to safety and improved desiens
of v loning conputational methods to provide best estimate analyses
of 1127 .l othar postulated accidents. The Committoe encourages the
Applic.at and the NRC Staff to accelerate their efforts to this end.
Ther Giaamitice wiches to be kept informed.
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The CESSAR-30 design should include provisicns which anticipate the
maintenance, inspecticn, and cpetaucna.l needs.of th2 plant throughaut .. . ..
{ts service life, including cleaning and decontamination of the primary- o
coolant systom, and eventuzl deccmisTioning. In.particuler, the (srnittee -
belisves that t'e !TC Staff and Corbustion Engineering, Inc., ‘should review
methods and procodures for remeving sscurulations of radiocactive ceoatamination
- whereby maintenance and inspecticn programs can be more effectively-and: .
safely carried out.

The Cormittee delieves chat Combusticn Inginsering and the RC Staff should
continre to roview the Reference System-30 for ‘eszgmc:.a.nces that will
further improve protacticn against sabotage.

The Cocmmittee believes that methcds that seek to develop tefe:ence svsta.s
through standardizaticn and through replicaticn need to be coupled with
engoing progrars that will pemmit dasisn changes to. reference systers

which improve safety and which, when *t.sufied will be implementad in e
a timely manner. Use of referenca systers should lezd to more efficient

and dfect.ve licensing :evz.e.:s. Progrars such as CESI\R0 will contritute
to this process. A transition pericd will be required in which the Committee
will still give attenticu to the iters noted, or a case-py-case basis.

The Committee believes that, subject to the abom coments and successful
completicn of the RD SrograTs, the Combusticn Dhgineering Seference ‘Y!tln-é"
desig: can be successfully engir .eer'd to serve as a reference system.

s S Sincerely vours, LTIy

Nwn

William Rerr
Chaizzan
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REFERENCES TO THE CESSAR-30 ISTTER:

—— p— . - - - —

1. Combustion Ingimeering Standard Safety Ar.a.fysis Repnrt for System-80 (CESSs-
with Amendments 1 througn 36

2. Report to the Adviscry Committee o Feactor Safejuards from the Cffice of
clear Reactor Ragulaticn, dated July, 1975

s» Stpplement 1 to the Report %o the Advisory Cormmittee on Peactor
Safeguards from the Office of Muclear Reactor Regulaticn, dated
Must 80 975 '

4. Letter, dated !arch 24, 1975, Combustion Engineering, Inc., to CRL
- concerning informaticn on the fuel transfar tuce

5. Letter, dated March 10, 1975, Combusticn Engineering, Inec., to CRL
concerning radioicdire spiking effects on accident releases

6. Letter, dated January 15, 1975, Combucticn Engineering Inc., to CRL
concerning views on Anticipated Transients Without Scram




