ADVISORY COMMITTEE ON REACTCR SAFEGUARDS

NUCLEAR REGULATORY COMMISSION
WASHINGTON, O. C. 20855

February 11, 1975

Bonorable William A. Anders
Chairman
U0.S. Nuclear Regulatory Commissicn

Washington, OC 20S53

Subsject: REINRT ON SWESSAR-Pl, STONE AND WEBSTER ENGINEERDNG CCRPCRATION
BALANCE-CF-PLANT CESIGN

Dear Mr. Anders:

At its 190th meeting on February 5-7, 1976, the Adviscry Committee on Reactor
Safequards reviewed the applicaticn of the Stone and Webster Ingineering
Corperation for a Preliminary Desicr Arproval of its SWESSAR-Pl, a stand--
ardized nuclear btlana-ot-pla.n: (8CP) design. SWESSAR-Pl had previcusly

- been reviewed at Subcommittee meetings held in Chicace, Illinois, on August 1,

1975, and in Washington, DC, on Japnuary 22, 1976. CDuring its review, the
Copmittee had the benefit of discussions with representatives of the Stone
and Webster Engineering Corperation and the Nuclear Requlatory Cormission
(NRC) Staff., - The Committee also had the benefit of the documents listed.

The SWESSAR-Pl BCOP design would interface with single unit pressurized-
water-reactor nuclear islands of standardized desicn such as RESAR-41
and CESSAR-80. This review is limited to RESAR-4l., The interface
requirements with other stancardized nuclear island desicns have not
yet been established.

The SWESSAR-Pl containment is a conventicnal reinforcad-concrete-steel-linec
building with a flat base, a cylindrical shell, and a hemispherical dome.

It is surrouncded by an annulus building extending about one-nalf the height
of the contaimment building. The contaimment and the annulus buildings are
rted on a common base mat. The annulus building cocntains porticns of
xmered safety features and scme auxiliaries. The turbine generator
a separate turbine building with its axis criented radially

ith respect to the contaimment structure. Separate buildings are provicded
house the diesel generators, the control facilities, and the radicactive

dispesal ecuipment.
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'MSSS desicn, on one hand, and the customdesicred site-celated- strxtures - -~ -
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A set of design parameters has been established for SWESSAR-PL which
enable it to be applied to a range of sites without site-specific-desicn

treatment. of many features. The desicn was reviewed for a power level. . Lo _

of 3200 MWt and would accept seismic lcadings gouivalent to 0.30g e
horizon“al ground acceleratiom-for the safe shutdown: earthcuake (SSE) o' SN
and 0.15g.horizental ground acceleration for the operating basis earth- : _ .. .
quake (CBE). SWESSAR-Pl would be usable under meteorologic cenditions = - -
prevailing in 22% of the more th 40:sites reviewed in this context by

the NRC Staff. An opticnal eutensionm of the annulus building to enclose

the entire contaimment structure would permit SWESSAR-Pl to accommodate
metecrological conditions at most sites thus far licensed. OCther site *
conditions such as tornado desicn recuirements, missile resistance, flod

design limits, and postulated pipe rupture effects insicde and outside - -
contairment are comparable to tiose now being recuired in licensed nuclear - -
power plants. The remaining related desicn features such as offsite power,  ~o-
ultimate heat sink, and condenser cooling water supplv and return, would

 be individually selec'ad %o suit the site cn which SWESSAR-Pl is used. s
- . The arrangement of SWESSAR-Pl provides extensive physical separation of . .: -

critical safety-related ecuirment to protect against common mode failures
associated with fires or other operaticnal contingencies. However, com—

plete desicn details for SWESSAR-Pl have not been developed and the concept -~~~ -
has not yet been arplied to a complete nuclear cower plant desicn. X
Consecuently, further review of *he chysical segcaratcion arrangement should - --
be made prior to the Final Desicn Apvroval or when SWESSAR-PL is proccsed e
for a nuclear power plant for witich a construction permit is being sought.,
The Committee wishes to be kept informed.

A matter of major concern in the NRC Staff's review has been the safety-
relaced interfaces between the SWESSAR-P1 BOP desicn and the RESAR-41 4
and campenents, on the other hand. The responsibilities and reguirements
related to the SIESSAR-RESAR interfaces have been defined in detail in the
Safety Analysis heports for these two stancdardized designs. The Comnittee
believes that these interface requirements are satisfactory for a Preliminary
Design Approval, but expects the MNRC Staff and the Arplicant tu continue

to examine them further in connection with the provosal to use these designs

for an actual plant when it is reviewed for a construction permit. The

interfaces between SWESSAR-Pl and the site-related features are defined in

the SWESSAR-Pl Safety Analysis Repcrt, but have not yet been subjectad - - --
to the test of a camplete desicn for a nuclear power plant. The NRC Staff
should review these interfaces in greater depth when a construction permit
applicaticn is received.
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The Camittee recommends that, during the desigrn, procurement, construc-

tion, and startup, timely and approcriate interdisciplinary system analyses |

be performed to assure complete functicnal corpatibility across each [
interface- for the entire spectrum of anticipated coetar.ians and postu.utad o B
design basis accident conditions.

= -

The coordinmaticn of interdepende .t instrumentation and controls in the nuclear -
island and in the balance of plant will recuire attenticn at the time when 3
SWESSAR-Pl is used as a portion of a nuclear pcwer plant license applicaticn.
These matters should be included in the NRC Staff's standard review plans. :_ _
The p:oposed crientation of the turbine-generator with respect to the .
nuclear island is suitable for a single unit installation. For multiple
unit power plants, the location and orientation of the units should be
such as to vield acceptably low probabilities of damace by low-trajectory
turbine-generator missiles, .or suitable missile shielding should be pro-
vided.

tho

Although SWESSAR-Pl includes provisicns for protection against industrial
sabotage, the Comittee believes that further steps can be taken beyond

those in SWESSAR-Pl and i.nmc.:stanplmtduxgns about which the ACES has
pre.icusly expressed concern. Pricr to the use of SWESSAR-Pl as a portion

of an applicaticn for a nuclear ocwer plant license, the Ctility-Acplicant
should be reguired to demonstrate that acceptable industrial sabotage .
provisicns will be incorporated into the plant design. o

The SWESSAR-P1l design should include previsions which anticipate the
maintenance, inspection, and cperaticnal needs of the plant throughcut

its service life, including cleaning and decontaminaticn of the primary
coolant system, and eventual decommissioning. In particular, the Committee
believes that the NRC Staff and the Arplicant should review methods and
procedures for removing accumulations of radicactive contaminaticn whereby
maintenance and inspection programs can be more effectively and safely
carried cut. )

. Generic problems related to large water reactors are discussed in the
Committee's report dated March 12, 1975. Those problems relevant to
SWESSAR-P1 stould be dealt with appropriately by the NRC Staff and the
Applicant as soluticns are found.
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Dhe Advisory Committee on Reactor Safequards believes that the items
mentioned above can be resolved during the standardized olant licensing
-process and that, if due consideration is given to the foregoing, Pre-
liminary Desicn Appcoval for SWESSAR-PL to be usaed -1n cenjunction with
RESAR-4]l can be granted in accord with the spirit and purposes set forth
in the Zommission's molicy statement on stancardization of nuclear cower
plants as described in WASHE-1341, "Programatic Information for the
Licensing of Standardized Nuclear Power Plants® and in conformance with
the Regu'ations of Appendix 0 tc Part 50 and Section 2.110 of Part 2

‘of Title 10 of the Code of Federal Requlations.

Sincerely yours,

Rade W Dol

Dade W. Moeller
Ciairman
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