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WILLIM M. ZIMER NUCLEAR POWER STAT)OM

try
M. N, Bewmark, W. J. Hall, and A. J. Mendron, Jr.

LNTRODUCT 10N

This report concarns the sdequacy of the contalnment structures and
componants of the William W. Zimmer Muclesar Powsr Station for which app!icetion
for » comstruction parmit has been made to the U.$5. Atomic Energy Commission
by the Cincinnat! cas and Electric Conpanmy, Columbus and Southern Ohio Electric
Company, and the Deyton Powmr and Light Company. The facility Is located 24
miles southsest of Cincinnat!, Ohlo on the Ohio side of the Ohlo River, and
spproximately 1/2 mile north of Moscow, ONIo. This report s based on the
information and criteria presentsd In the Prellminary Safety Analysis Report
(PSAR) and Amendments thereto @s referenced herein. Additional Information has
been cbtained through discussions with the AEC Regulatory Steff.

RESCRIPTION OF FACILITY

The William M. Zimmer Nuclear Powar Station Is described In the PSAR
# & singla~cycle, forcad~circulation, bolling water reactor producing stean
for direct use in the steam turbine-generator unit designed for a net electrical
power output of sbout 807 Mve,

The primery contalnment, which houses the resctor vesse! and other
components , consists of @ steel~lined prestresssd concrete pressure suppression
system of the over-and-under configuration. The drywell, In the form of & cone,
Is located directly above the suppression chamber. The suppression chamber,
which Is cylindrical, is separated from the drywe!l by a reinforced concrete

slab which functions as the drywe!! floor. In the event of an sccident, the



drywei| atmosphere s vented Into the suppression chamber through @ teries of
dovncomer plpes peneirating the dryve! ) floor. The drywe!] has @ base dianeter
of spproximately 80 ft. and @ top diameter of about 30 ft.

The rasctor bullding, which conprises the secondery contaimnment, will
consist of poursd-in-place reinforced concrete for the substructures and exterior
walls of the building up to the refualing floor, end above this leve! the bullding
structure will be stee!~framed with Insul ated meta! siding. The siding wil)
have sealed joints, and entrance to the bullding will be through Inter!ocked
double doors.

"o RC F STR

The resctor conteimment structures will be designed for the following
loadings and conditions: dead losds; Vive loads; design temperatures and
pressc a3 for the drywe!) and suppression chanber of +45 psig Interna) pressure
and +1 psig external pressure, and temperatures of 290°F and 275°F for the drywe!!
and pressure suppression chanbers, respectively; test pressures of S2 psig for
the drysall and pressure suppression chambers; @ maximum d/fferential pressure
of 25 psi spplied to the drywe!| side for the floor separating the drywe!! from
the suppression chamber; o wind pressure reanging from 35 to 53 psf; end & tornedo
loading assoclated with a 300 mph horizontal peripheral tangential welocity with
& trenslational velocity of 60 mph, and an Internal pressure drop of 3 psi, with
#1s0ciated missiles.

in addition, the design is to be made for o Design Besis Earthquake
corresponding to @ maximum horizonta) ground acceleration of 0.20g (as noted in
Amendment 5) and for an Cperating Basis Earthquake Corresp;\nding to @ maximum

horizontal ground acceleration of 0.109. The wvertical accelerstion is to be

taken #s 2/3 of the horizontal valye.




MEQUACY OF DESIGN

Foundations

Bedrock formations In the site ares consist of limestone and shale,
#nd are encountered ot depths ranging from 83 to 88 ft. In the plant construction
éres. lemediately sbove the bedrock for a depth of roughly 80 ft., the soll
consists of medium dense fine to medium and fine to coarse send with verying
amounts of silt and gravel, and occasional grovelly layers. The next 20 to 30
ft. sbove that Is characterized by dense to medium dense and stiff inter!ayered
slity fine sand, fine sand and clay, silt and fine sand. The top leyer, up to
12 ft. In thickness, consists of very stiff cley and fine sandy siit with roots.
The upper 30 to 35 ft. of soll Is noted to be recent elluviel deposits and the
underiying sands are belleved to be of glaciofiuvial origin of Plelstocene ago.
The nearsst known fault Is the Maysviile Fault located sbout 30 miles southeast

of the facllivty.
On page 2.5-81 (Aaendment 11), It Is Indiceted that major plant

structures will be supported on mat foundations; the foundation elevations are
given in Table 2.5-16. Foundation preparation will consist of densification of
soils betwern foundetion leve! and Elevation 450 by dewatering, excavating and
recompacting existing soils. Also, as reported on page 2.5-87, soft, loose or
disturbed materials at the base of the excavation will be removed.

The epplicant advises In Anendment 18 that @ clay blanket will be

Installed on all slopes of the compacted fill upon which the Class | structures

ere founded, and a thin layer of clay will be placed under this compacted fill

foundation. Further, after completion of the foundation and base structure,
observations will be made of piezometric levels inside and outside of the

structural fill zone, i.e., on either side of the clay blanket, and the rate of




change of wa'ar levels under partial flood conditions will be studied to
ditearmine whether pumping under the foundations of the major facility structures
wil]l be needed later. Provisions sre to be made In the design so that |f pumps
sre needed they can be Instalied.

With the sforementioned technique of construction, and indication by
the spplicant on pege 12.2-13 that the foundation zone will be detigned to

resist & horizontal scceleration of 0.20g, we belleve the possibility of any

elfficultion with iiquefaction which could affect major plant structure s remote.

Ve believe the genarsl method described for construction of the foundations to
be adequats.

As noted on page 12.2<13, the service water pipe located between the
river intake structure and the main buliding complex will be supported on @& pile
foundetion. The description provided on page 12.2-13, In Appendix J, and
Amendment 18, Indicates that the plle foundation will resist all downward,

uplift and lateral loads for all conditions of static end dynamic loadings.

The design will be made to provide for resistance against lateral forces in both
the downhill and transverse directions; the forces for which the design Is to be
mace are on the order of 360 kips per bent downhill and approximately 100 kips
In the transverse direction. We be!leve the proposed design scheme for the
service water piping to be adequate.

Figure 12.5-8 (Revised), as presented in Amendment 18, provides detalls
of the service water pump house and intake structure design. Earth pressures at
rest and dynamic pressures are to be used in design of the bulkhead, and we are
odvised that the design of the surrounding bank area will be reviewed to insure
that the stability of the area Is maintained during the romal rise and fall of

the river. We believe the design of the service water pump house and intake

structure is satisfactory.




i sl

The earthquake design criteria and earthquake hazard were discussed
In meatings with the AEC/DRS/DRL staff and representatives of NOS and USGS.

As noted on page 12.2-13 (Amendment 12), the hazard for which the plant s
designed Is & Design Basis Earthquake cheracterized by & maximum horlzontal
ground sccaleration of 0.209 and an Operating Basls Larthquake of 0.109. Wwe
concur [n the design velues selected. The response spectra for the OBE end DBE
ére presented In Figs. 2.5-22 and 2.5-23 (Mmendment 13) and we concur In use of
the spectrs presented. ;

Nodul | and soll damping values for the fourdation matarials are
presentsd in Table 2.5-14. Mo specific values are 3 vin “5r the compacted
solls which will be employed under the facility structures. In Amendment 8,
the applicant confirms that a valus not greater than 7 percent be taksn for the
soll damping values, except for retaining walls where & s!ightly larger value
say be used. Ve concur In this approach.

The mathods of selsmic analysis to be employed are described generally
in Section 12.3 of the PSAR. This section, and answers to many of the guestions
In Section 12, refer to Appendix |I. The analytical procedures outl ined, and the
demping velues given for structural clements, are acceptable to us.

It Is noted on page 1.1=1 that "separate reports will be developed for
each major Class | structure on which & dynamic analysis must be performed.
These reports will cover the specific details of each analysis and will be
completed by the time the FSAR is prepared'. We Interpret this to mean that
datalled descriptions of the methods of enalysis actually employed and the
significant a pects of the design, Including tabulations of critical stresses

and deformations, will be provided for FSAR review. We concur In this approach.



It is indicated on page 12.3-] that the stresses resulting from the
horizontal exclitation will be combined linearly with those resulting from the
vertical excitation. We sgree with this approach.
hoad and Stress Criteria
The controlling load combinations and allowsble stresses for the
structural siements ore sumarized In Teble 12.2+2 and on the basis of the
Information presented, It sppars that all structurs! elements will be Oesigned
to behave elastically (l.e., not exceed yiald) for the maximum loading conditions
considered. On this basis we concur In the criterls ddopted.
r sse! at Exche ond Equl
The selsaic design criteria for piping, pressure vesiels, heat }
exchanges, and equipnent are described In Appendin A, Appendix C, Appendix 0,
and Appundix .
The method of dynamic enelysis for plping and equipment supp!ied by
the Genara! Electric Company Is described In detall In Appendix 0 (Amondment 4)
on piga D.6-1 (et seq.). The allowable stresses for this particular piping
correspond to code allowable stresses. The approaches described for the
recirculation piping and primary steam piping are satisfactory.
For equipment, It Is iIndicated on page 0.6-1 that for the Design
Basis Earthquake the horizontal coefficient will be taken as 1.5g and the
vertical coefficient as 0.14g. The #pplicant advises in Amendment 18 that the
&dequacy of the equipment to meet the specified floor response spectre will be
checked in all cases and appropriate design modifications made If required.
We concur in this approach.
It Is our understending that all other piping end equipment will be

designed In accordance with the criteria presented in Appendix | and we are

in agreement with the approach described there. With respect to allovable



stresses, on pages A.J-2 and A.3-3, for Group B piping, It Is Indicated that

plping Is to remain functicnal elther by keeping the sum of the longitudinal

stresses less than the maximum specified yleld stress, or by ellowing stresses
sbove yleld, provided o plastic snalysls shows no loss of function. The detalls
of the sennar In which the latter stress criterion will be employed, and the
limitations on deformation, straln limits, or deflections are not presented,
Should any of the plping be designed to stresses above yleld, It Is our
recommendation thet the spec!flic location of such overstressing, as wal' ay

description of the plpe runs, be carefully delincated and that the stress

analysis In such cases be reviewsd as o follow=on Item. We are sdvised thet

the spplicent will confirm In Amendment 19 thet plastic enalyses will not be

employed unless supporting date ere submitted for evaluation by the AEC staff.

Ve concur In this approach,
The applicent advises (to be documented In @ later Amendment) that

In developing floor response spectra & synthetlc time-history base Input wil)
be employed; and, the spectra corresponding to this time history will envelope
t'v site design basls spectra. We concur In this approach.

The selsmic design of the resctor Internals Is described In paragraph

3.3.5.5 of the PSAR and In the answer to Question 12.3.1-1 (Amendment b).

The appreach described Is satisfactory with one exception, It Is Indicated

that for closely spaced frequencles the peak modal responses may occur at

practicelly the same time, and normally the sum of the absolute values of the

contributions from each mode Is taken., Because of the Iinteraction with the

fluid, the moda'! responses are coupled. For thls case, the approach Indlicated

by the applicant of using the square root of the sum of the squares of 21l the

modal responses lIs generally acceptable. In Amendment 3, page 3.3-18, the

spplicant advises that for the Zimmer plant a time-history analysis of reactor




intarnals will be made. We concur in this approach.

The genaral stress criteria described for buried piping (Section
A.3.1.1.3) and Appendin J, which will incorporate the effects of the ground
motions, s acceptable. Careful sttention should be glven to points where
piping entars or leoves structures or other points of constrainmts to Insure
that the piping dows mot wundergo excessive Toca! straln In these reglons.

| Ins nta

The seimmic design criterio applicable to critica) controls end
Instrumentetion ere described briefly in the PSAR on poge D.6-3 (et seq.)
(Amandment 7). Analysis and vibration test procedurss sre to be used to
demonstrote the capsbllity and sdequacy of the oquipment Items. The resul ts
tobulated In the PSAR indicate thet for items with ressonsble amounts of
damping, the performance exhibited meets the plant design criteria. For
othar ltems, which are covered by procedures evt!ined In Appendix 1, It Is
noted that the selsmic analysis and/or test results submitted by vendors wil)
be examined in detell for acceptability. We baliave the criteria out!ined
ere satisfactory.

€ ING COMMENTS

As 2 result of our study of the PSAR and related materials, we
conclude that the seismic analysis and criteria to be employed In the design
of the Villiam H. Zimner Muclear Power Station are in accordance with the
present siate of the art and glive reasonable assurance to provide structures

with an adequate reserve of strength and ductility to resist seismic loadings

combined with other applicable loadings.
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