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Attention: Mr, John I. Logan
Vice President
Gentlemen:
This refers to vour application for 2 comnstruction permit and
facilitvy license for tha Cyster Creek Unit 2 liuclear Power
Station. Our preliminary review has indicated that additional
i{infcrmation with respect to the quality control and assurance,
containment design, and other structural desisn matters will
be necessary to enable us to continue our review.
It is likely that many questions sizilar to those contained in
the enclosed listing have either been addressed in other formal
submittals or were previously resolved in connection with other
construction permit applications filed with the Comnission.
This may be true especially with resmect to the contaianment
building design. In such cases, we encourage you to respond to
these questions by reference to the pertinent documented infor-
mation, Zncluding any additional information needed for clari-
fication or amplification of these matters. Your response on
these matters will be necessary to complete the record needed
to sunport vour application for a corstruction permit and
facility license.
Sincerely vours,
Yeter A. Morris, Director
Division of Reactor Licensing
Znclosure:
List of Muestions
ce: James V., MNaely See attached for concurrences
Georgze F. Trowbridge 3G. i
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Jersey Central Tower & Licit Compaany
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‘lorristown, ..ew Jersey 07300

Atteaticn: Joan Z. Locan
Vice President

Gentlemen:

This refars to your arplication for a censtruction permit and
facility license for the Oyster Creek Uait 2 ..ueclear Tower
Station, UJur preliminary review has indicated that adciticnal
inforzmation with respect to containment and otrer structures
will bDe uecessary to enable us to contiaue our revicw of these
oattars. The type of information needed is descrited ia the
enclosed list of gquestions.

wa will bLe availablae to discuss and clarify anv of the snecifiz

couments.
Sincerely wours,
Peter a. !lorris, Direcctor
ivision of leactor Licensiz-
Laclosura:

Wdat of Cuestions

cc: James V, lieely
Jersey Central Tower &
Liznt Comrany
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UNITED STATES
ATCMIC ENERGY COMMISSICN
WASHINGTON. D.C. 20%48

Docket No. 50-320 SEP 19 e

Jersey Central Power & Light Company
Madison Avenue at Punch Bowl Road
Morristown, New Jersey 07960

Attention: MNr. Johm E. Logan
Vice President

Gentlemen:

This refers to your application for a construction permit and
facility license for the Oyster Creek Unit 2 Nuclear Power
Station. Our preliminary review has indicated that additional
information with respect to the quality control and assurance,
containment design, and other structural design matt rs will
be necessary to enable us to continue our review

It is lively that many questions similar to those contained in
the enclosed listing have either been addressed in other formal
submittals or were previously resolved in comnection with other
construction permit applications filed with the Commission.
This may be true especially with respect to the containment
building design. In such Cases, we encourage you to respond to
these questions by reference to the pertinent documented infor-
mation, including any additicnal information needed for clari-
fication or amplificaticn of these matters. Your response on
these matters will be necessary to complete the record needed
to support your application for a conmstruction permit and
facility license.

Sincerely yours,

%//

.7fg\, ter A. Morris, Director
Divisiorn of Reactor Licensing

Enclosure:
List of Questions

cc: James V. Neely
George F. Trowbridge, Eaq.
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1.0

1.1

1.2

1.3

1.5
1.5

1.6

1.7

2.0
2.1

JERSEY CINTRAL POWER & LICHT COMPANY

OYSTER CREEK NUCLEAR STATION - UNIT 2

DOCXET NC. 50-320

General Structural Design

Provide a liat of Class I items or structures combined with, housed in,
adjacent to, or supported by Class II structures.

Descridbe the protection to be prosided any Class I equipment noct ia, or
supported by, Class I structures.

State how the 2arthquake loads will be established for equipment in 1.2
above.

Describe the design methods used for the combined structures in 1.1 above.

Justify a combined rotational and translational tornado wind velocity of
300 mph.

Describe the spectrum of external missiles which the facility will be

protected against above 25' from ground and how this protection will be
provided,

Descridbe the design criteria and bases for the supports for the major
components in the reactor coolant and emergency cooling system, including
in particular the reactor vessel, steam generators, pressurizer, main
coolant pumps, and safety injection tanks.

Describe the protection against, and effects of, a tornado on the fuel
pool.

Containment Structural Desizn

For the containment structure, provide:

(a) Scaled load plots for moment, shear, deflection, longitudinal force,
and hoop tension, in order that an appraisal can be made of the sig-
nificance of the various loadings which influence the containment
design. Provide these plots for several containment heights for the
following loadings: prestress, dead, pressure, design earthquake,
wizd, liner thermal (normal and accident) and concrete thermal (normal
and accident).

(b) The normal operating and transient accident thermal gradients to de
' used in the desiga of the containment for the typical winter and
summer days.
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(e)
(9

(2)

(9

(g)

(h)

A description of toryional loads and how thay will te handied,

The values of Z, and u, for cracked and uncracked reinforced concrete
structure for different slevations and explain their use {n the de~
sign of the concrete shell and in thermal liner loading comput .tions,
Include the effect of shrinkage and creep, State whether the computar
program to be used takes into sccount these variations of E. and Uas
and also axisymmetric loads,

The analytical procedures used for arriving at the forces, snears,
and moments {n the structursl shell, considerinz that the structure
i3 not axisymmetric (Suttresses),

The ccnsiderations given to, and the analytical procedures used for
determining discontinuity stresses at the base, dome (ring girder),
and buttresses, State the assumtions, with regard to structural
stiffness, that form the basis for these stress determinations and
indicate the extent to which variations of Ec and u, are considered,

Because of cracking of concrete due to shrinkage, to testing, to
thermal stresses, and during an accident, the problem of adequate
bar anchorage {s of special concern., Provide information on how the
reinforcing bars are anchored at certain critical points such as:
centar of the dome, intermediate terminal points of radial bars in
the dome, bars provided to take discontinuity stresses, sowe diagonal
bars, bars connecting the buttresses t» main shell, bars under pre-
stressing anchors, etcz,

Discuss the {nfluence of cracking on bond and anchorage of bars tere
minating i{n 2 cracked zome, The increase of crack width during the
life of the plant due to thermal cycling, to progressive shrinking

and creep of concrete, to veathering (freezing and thawing), to seismic
loading occurring during the 1ife of the plant, and to stress reversal,
should be considered,

2.2 Iandicate vhether the following have been or will be considered:

(a)
(b)

Possible reversal of stresses due o creep during cold shutdown,

The cracking of the cylindrical wall, compared with the behavior of
the wncracked mac,
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2.) For the base slab, dascribe:

2.4

2.5

(a)

(®)

(e)

With
(a)

(®)

(e)

(d)

The snaiytics! procadurss used to arrive st the forces, moments, and
shears, coneidaring the ncn-asvmmetrics losding and deformetions cf
the msz, 35tats wnetuer transient thermal gradients have bien consid-
ered,

The elastic properties of the sands vhich have been used for the
dessign,

Taspeact o selgmic desiznm of the containment, descrive:

The general analytical model for the containment including mass dis-
tribution, stiffness coefficients, modes of vidbration, and analiytical
procadures for arriving at a loadiag distribution on the containment
siructurae,

The mannar {n vhich damping will be considered in the structural de=-
sign, Justify the damping values employed fcr the various components
of the structure considering possible cracking and different modes,

The extent and manner in vhich the horizontal, vertical and rocking
motions will be considered {n the desizn, and how the correspending
damping will be included. Describe the moticn of the strueture with
respect to zround using the above three compcnents of action,

respect to liner design, descride:

Types and combinations of loading considered with regard to liner
buckling, and the safety factors nrovided, Tnclude the influencs of
large tangential strains due to possible opening and closing of cracks
in the concrete under the lcad combination that includes accident and
earthquake loads,

The effect on the liner plate of sudden cooling by the containment
sprays.,

Tolerances on liner plate thickness and liner yield strength vari-
ation and the bases for the selected values.

The possibility of elastic and inelastic buckling especially at base

of the vall, Provide sample calculations show'ng the influence of
all pertinent parametars, such as:
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2.6

()

()

(2)

(h)

(1)

Variation of plate thickness;

Variation «f yicld polnt of liner stecl:

Iafluence of Poisson's ratio for stesl;

Erection (naccuracies (local bulges, offsets at
seams, wrong sanchor locacien);

Prescresaing;

Creep of concrete;

Variction of Young's modulus and Poissen's ratie
for crackad and uncracked concrecta, and as a
function of strees level i{n concrete (elastis
and plaatie): z=d

Ground water infiltratiom, esarthquake, temperature
loading,

The atTses and strain limits used for the liner, the bases for these
limits, and the extant to which these limics relate to liner leakage,

If the efiect of temperatura rise {n the liner will be repres. nted by
a mifeom pressure i{ncrease, Justify this approach,

Jescribe the design approach that will be used where loadings must be
transferred through the liner such as at crane brackets or machinery
equipment mounts,

It is noted that the bottom liner i{s not accessible for inspection
during the life of the plant, It {s therefore very {mportant to
avoid any unnecessary stresses and strains in the bottom liner. The
arrangement for load transfer tYrough liner under the bottom of the
interior structure should provid: for transfer of shears parallel to
the liner, Indicate how the shears, sspecially those due to thermal
expansion and earthquake, will be ccommodated.

Describe the liner arrangement to be used at the base-cylinder to

liner juncture, the strain limits impesed at tha juncture, and provide
an analysis of the capability of the chosen liner arrangement to abe
sord these strains under design basis accident and earthquake conditiocns,
Discuss the influence of local cracking on liner anchors,

For the design of the liner anchorages, describe:

(a)

(®)

The analytical procedures and techniques to be used, including sample
calculations,

The failure mode and failure propagation characteristics of anchorages,
Discuss the extent to which these characterist’es {nfluence leaktight=
ness integrity, Indicate what design provisions will be iacorporated
€0 prevent anchorage failures frosr Jeopardizing lzaktight {ntegrity,
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2.7

(e)

Wich
(3)

(®)

(e)

(d)

(e)

How elastic and inelastic buckling of the liner will be considerad
in the desiz= of ¢ha wachors, Discuss the possibility of unbalanced
loads scting on one or several anchors and provide a study showing
that ne chain reactiocn can occur and that massive buckling of the
liner, and mass far: ‘re of anchors s excludad,

r2gard to pemetration design, describe:

The design criteria that will Se applied to ensure that, under -oz:-
ulated desigzn basis scsident condi:tions potential resultant torsicnal,
axial, teading, cor shesr piping lcadz +i1] not cause a breach of the
containment., Include the design critaeria intended to prohibhit pipe
Tupture between the penetration and containment {solation valves,
Specify the codes that wiil be used, Provide design details for
typical penetrations to L{llustrate how the criteria will be applied.

The extent to which the penetrations and the applicable surrounding
liner regions will be subjected to vibratory loading from equipment
attached te the piping systems, Indicate how these loads will be
treated {n design,

Criteria for concrete thermal protection at penetrations; include
the temperature rise to be permitted in the concrete under operating
conditions and the time dependent effect that loss of thermal nyro-
tection would have on the containment's structural and leaktightness
characteristics, Indicate the thermal gradients that will be used
for design purposes,

The capability of the penetraticn design to absorb liner strain witi=
out severe distress at the ovenin-,

The manner in which axial stresses, loop stresres, shear stresses,
bending etresses (in two directions) and shear stresses due to torsion
will be combined in the plastic domain, i{f e full plastic strength
of a pipe with regard to tersion, bending and shear i{s to be used.
State the failure criterion to be used. Indicate how the exterior
loads i{ncluding jet forces will be combined. Give factored loading
combinations for all the loads for all types of penetrations considerad
in the design, Explain how the Standard Code ’ r Pressure Piping=-
Power Piping, 331,1.0-1967 will be used for these leoading cases, In-
dicate whether factored load combinations will be used with this code,
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2.8

()

(3)

For all penetrations, the criteria that will be used for the bendinz

of reinforcing bars which have to clear the opening., ‘Iriteria defin=
ing maximum slopes and minimun bending radii to avoid local crushing

of concrate should be included,

For penetrations betwsen approximately 9 inches and 4 feet {(n dia=
meter, how normal, shear, bending, and torsional stresses will be
covered by the prestressing and the reinforcing bara,

For large openings describe:

(a)

(»)
(e)

(d)

(a)

(£)

()

(h)

Criteria with regard to opening sizes that constitute larpe openings;
hence, meriting special design consideration., List the number and
indicate the size of the large openings for the containment,

The primary, secondary and thermal loads that will be considered in
design of the openings,

The stress analvsis procedures chat will be used i(n design,

The methed that will be followed for the desisn (working stress
design method, ultimate strenpgth design method, or both), If ul-
timate strength is used, the factored load combinations should be
given topether with corresponding capacity reduction factors.

How the existence of biaxial tension in concrete (cracking) will be
taken care of in the design and how the normal and shear stresses

due to prestressing, axial load, two-directional bending, two=direc~
tional shear, and torsion will be zombined. Also, state the proposed
criteria for the design of the thickeners part of the wall around the
opening (ring girder),

The method to check the design of the thickened stiff part of the
shell around large openings and its effect on the shell., Include the
manner of considering prestressing, creep and shrinkage, Comparison
with stresses in a rircular flat plate would not be convincing, since
it eliminutes tha eifect of torsion which {s one of the most {mportant
affects involved, How will torsional sirasses bs checked?

Additional information on reinforcing patterns and prestressing natterns
that will be used around large openings (i.e.,, rebar size and spacing),

The safety factor provided in design at large cpenings, Sample compu=
tations should be provided, listing all the criteria and analyzing
the effect of all pertinent factors such as prestressing, cracking, etc,

anr
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2.9

2.10

2.11

3.0
3.1

T

For tha design of the tencon anchorage zones,

(a)

(»)

Prcvide a description of the procedures used for analyzing anchorage
zones and provide typical results of such analyses. Include consid-
eration of biaxial tension in concreta.

Provide typical detnf&o of anchorage zone reinforcing. Provide in-
formation to support the acceptability oi this method to resist the
imposed anchorage loading (particularly under long-term loading).
Justify bond values used for anchorage of reinforcing hars.

Provide an evaluation of the corrosion inhibiting characteristics of
the grouted tendca prestressing systea. Clearly identify all supporting
evidence and include discussions of tha following:

(a)

()

(b)

(e)

(d)

(e)

(£)

Use cof, and reports from, specialized consultants on the corrcsion
potentials and protection requirements.

Grout composition and interaction with the tendons. Specifically,
include effects of hydrogen or nitrogen generated by the grout and
admixtureo. Discuss the resulting possibility of embrittlement.

Provide discussions on the following:
(a)

The extent to which the structure 7111, because of the use of grouted
tendon ., behave as a brittle structure in relation to an unbonded
design, which is relatively insensitive to local cracking.

With respect to the liag-term survei:lance program for the tendons,
list the methods to be used, the surveillance intervals, the accep-
tance ~riteria, and steps to be taken if e acceptance criteria
are not met in any instance,

State the value of the bond st -.. transfer between the tendon conduit
and rhe contracting interna, auad external concrete surfaces. State
whether the crack control/temperature reinforcing and tandon :achor=-
ages will be designed taking credit fur this bond or whether it will
be designed similar to that for an unhbonded tendon system,

The maximum sllowable percentage of void area in the grouted cross-
section withiin the prestressing conduit and the basis for this value.

State whether the design accommodates the secondary stresses which
the tendon will experience due to discontinuities of the shell,
dynami~ loads, temperature, bending, etc.

Provide the sequence of prestressing and grouting.

Materials

Describe the type and usage of admixtures, their 'liance with ASTM
specifications, and extent of testing.

Provide the detailed material seiections for containment penetrations,
list the corresponding ASTM specifications and indicate NDTT considera-
tions in their gelection.

o0 0Ob



4.0
4.l

4.2

4.3

4.5

4.6

4.7

4.8

4.9

4.10

4.11

® . @

congiructicn

-

Supplement the ~i3ziag of coces with an additicral list of any documenta
(U.S. Arzy Corps of Engineers, Bureau of ‘eclamation, etc,) which may be
used as the basis for your specifications to contractors to cover items
not recognized by specific codes. State the basis cn which these
supplementary mandatory specifications will be prepered,

Sinc~ ASME Standards do not define erection tolerances in sufficient detail
to ensure a satisfactory erection of the liner (e.3., they do not cover
local curvature deviations), provide the comprenensive set of erection
tolerance standards selected for the liner, and show that they identify

and satisfaccorily limit all inaccuracies likely to occur during erection.

Cive a detailed descripticn of the placing of concrete ia the dome,
especially near the center porticn of the dome.

ladicate the extent to which splicing of reinforcing steel will be made
by welding. State the location of these welds.

Describe the "splicing" of inclined bars, or horizontal stirrups provided
to take the radial shears in the base of the walls, with the vertical
bars. If done by lapping the dizgonal bar with a vertical bar or by
bending the stirrup around a vertical bar d:monstrate that, despite bi-
axial temsile stresses in concrete and vertical and horizontal crack
patterns, the load in the diagonal bars or stirrups can be transmitted
safely to the vertical bars.

Specify the proposed quality control procedures for the strength welds of
reinforcing bars to 8tructural elements such as plates, rings, and sleeves.

Describe the compositional specifications for reinforcing bars which are
to be welded, and what degree of non-destructive testing (x-ray, dye
penetrant test, etc.) will be perforaed.

Indicate the extent of user verification testing of certified liner
NDTT properties, liner thickness, ductility, weldability, etc.

Describe those quality control procedures and standards for field
welding of liner plate that differ from the general procedures and
standards. Include welder qualifications, velding procedures, post=-
weld heat treatment, visual inspection, magnetic particle inspection,
liquid pemetrant inspection and construction records,

Indicate the requirements that will be placed on seam welds to assure
adequate ductility,

Indicate the factory quality control requirements that will be imposed

on the prestressing System to insure that production material will
meet design requirements and specifications.

i ——— e . - — - ~—omrem o T i . A e ey S5 Yo -



4.12

4.1

4,14

6,15

5.0
5.1

5.2

3.3

-

Describe the corrosion protection that will be siven to the prestrassin:
vira or strand at tha factory, through transportatica, end {a the structus:
priosr ¢o srestrassing,

Iadicate the scope and extant of quality centrsl testing of anchoraze cor~
fonents and produczioss ancnorsge assemblles,

If the sissar splice technique (s used for tasting Cadweld splicza, stats
how many backup production splices vwill also Le tastead,

Give the tasting procadurs to de followed if a tast splica turas out to
be unzcceptable,

Tesg:ng 5 Sgrvttllance

Provide a table that corpires the computed stresses for twvo different prage
Sure test conditions with the corputed stresses due to the design basis
accident alone, and to the earthquake plus accident conditions, The {nfor-
mation should be sufficient to evaluate the reliability of the stress compu=
tations, Explain the methods used in the preparation of this table, the
physical constants employed, eic., Include the following:

(a)  Thermal StTesses at large openings: evaluation of temperature
5 3dients, stress computations for concreta and reinforcing steel,
me thods of combining stresses due to normal, tangential, bending,
and torsional load, assumptions on cracking, stresses {n stirrups,
ete,

(b) Prestressing,

(¢) Influence of shrinksge,

(d) Creeg,

(e) Influence of liner elastic and plastic deformations,

(f) Line’ stresses before cracking of concrete occurs,

(8) Influence of transient thermal gradients,

Provide an 1alysis of crask size, spacing, and pattem expectad duringz
conlainment structural testing,

Describe the surveillance capabilities provided by the containment design

with reference to both periodic inspection of the prestressing system and
the steel liner and periodic structural testing of the containmens, 1If
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the leak rate testing {s intended o be performed at reducad pressurs,
provide an svaluation of the minimm level of such tests tha: would
also servwe to werify comcinued etructural intagrity. Consider ia the
evaluation structural rsspense aad surveillancs instrumntation require-
ments, Iadicats what provisicas will bde asds for {adividual tasting of
3alectad tsadons,

o0 059
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6.0

7.0.

EISMIC DESICN

Appendix 5A (page 5A-5) states the design criteria for Class I systema
and components, and refars to & methed of analysis described in tie
Floricda Pover Corporation's PSAR for Crystal River Unic 3, Docket lio.
50-3C2, Amendament No. 2 (Supplement No. 1) dated Febraary 7, 1968,
Quastion 3.11. To clarify the proposed design criteria, coafirm thas
all Cass I systexs and coaponents vill de desizzed using “be loading
combinations and stress limits listed in page 9.11-5 (Revised 4-.8-68)
of the Crystal River Unit 3 application. Also, compare the proposed
desiyn criteria with the critaria for emerg=ncy and fault coanditions
Tecently approved by the ASME Section III Committee.

Provide strain limits for the principal materials of comstruction
for the loading combination including simultaneous maximum earthquake
and loss-of-coolant loads.

Describe methods that will be used for seismic analysis of Class I
Systems and components. As an example, describe the analytical
model to be used for the reactor coolant system, including location
of lumped masses and support cornditions.

Identify specific .eactor internals vhich must maintain their
functicnal performance capabilities to assure safe shutdown of the
reactor. Provide calculated (or estimated) maximum limits of
deformation or stress, at which inability to function occurs, for
each compeneat identiffed. Also, supply the calculated (or estimated)
maximum design limit value, and the expected deformaticn or stress.

In all cases identify the applicable loading combination and state
the proposed margin of safety.

For reactor intermals provide information that will permit evaluation
of the effect of irradiation om the material progertliel and on the
provosed deformation limits.

THERMAL SEOCX ON REACTOR COMPONENTS

Witl regard to thermal shock on reactor components, induced by
opersticn of the emergency core cooling system /ECCS) , the PSAR
(page 4-18) refers to tne results reported in Metropolitan Edison
Company's PSAR for Three-Mile Island Muclear Station (Docket No.

50-269), Amendment No. 3 (Supplement No. 2), dated November 6, 1967,

50”060
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Question 1i. Provide details of the brittle fracture analysis,
including equations used to Correlata crack size with the calculated
strass intezaity factor ('T)' and updata results of the amalysis.

50 061
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8.0 QUALITY AS3URANCE MATTERS

8.1 Provide a general discussion of the experience accumuiated by
the Jersey Central Power & Light Company {(n the general arsas
of quality assurance and conirol. Include references, if
applicadble, to experiences with large conventional plants ownad
by the Company, and the organizaticm, staffing, and experience
of any permanent in-house 8roups responsible for quality.

8.2 Provide 2 functicnal organization chart for Jersey Central Power &
Light Company detailed to show responsibilicy channels for Cualizy
Assurance (design) and Quality Cemtrol (inspectiocnm) efforts,
including consultant services enlisted,

3.3 Provide a functional organization chart for Burns & Roe, Inc.,
and describe the responsibility channels for Quality Assurance
(design) and Quality Control (inspection) efforts, including
safety relatad electrical, instrumentation and control systems.,
Include the site organization, consultants and service organi-
zations which have been enlisted.

8.4 will electroslag welding be used for any Class I pressure vessel,
and if so what {s the applicant's planning for quality control
tequirements during fabrication?
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9.0

9.1

9.2

9.3

9.4

5.7

9.8

9.9
9.10

92.11
9.12

s s
- 19 -

INSTRUMENTATION & CONTROL

Plears perform a fzult analyais of the relay contact matrices which dirzesly

control the scram breakers. This analiyvsis should include comsideraticnz ¢’
fault detectaS!lity by the proposed cesting methods.

Please describe the qu .ification tests which will be performed on vital
instrumentation and control equipment (including wiring) located within
containment,

Cur raview indizates that single failures of individual pump menitors wer:
not conmsidered in analyses of flow loss transients terminatad by menitcr
actica. l2ase acalyza all such transients assuming that one monitor fzils
to indicata the loss of its respective pump.

Please describe the control system which initiates rumback in the event
of asymmetricz rod patterns. What are the consequences of failure to pro=-
vide runback when required? Caa any failure cause the syutem to withdraw
rods?

Please analyze the consequences of withdrawing rod groups out of sequence.

Please describe your criteria for cable tray loading, and cable derating,
routing and overload protec*ion. This question is intended to explore
the irmunity of your design to catastrophic cable fires.

Are the circuits which tie together the engineered safetv feature busses
controlled manually or automatically?

With respect to redundancy and indeperdence, what are the design criteria
for the d.c. circuits which control the load-shedding and lcad-connecting
breakars in the engineered safety feature busses?

Are your station batteries located in separate rooms in a Class I structura?

Please evalnate the stability cf the extermal power network. What {s the
effect upon the network of tripping onme unit? What is the effect of
simultaneously tripping both units?

What are your criteria with respect to diesel generator loading margins?

Please describe the quality control procedures which aoply to the equipmen:
in the reactor protection system, emergency safety feature and containment
isoclation systems, and the associated emergency power systems., This
description should include, hut not necessarily be limited to, (a) quality
control procedures used during equipment fabrication, shipment, field
storage, field installation, and system compeoment checkout; and (b) records
pertaining to (a) above.
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10.2

10.3

10.4

10.5

10.6

1C.7

10.8

10.9

10.11

GENZZAL SEISMIS pToow
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Indicate the various foundation levels with regard to existing zrade,
finished grade, and the underlyinug soil strata. Also preovide a
di.zussion of the potentigl for liquafaction under “he varsious atruc-
tural foumdatiea.

For the ccatainment seismic design, as well as Class I eruipment and
iter. such as piping,; describe the methcds for computing mode shapes,
freiv</ . .es and participation factors, and the methods for combining
the = cal values to obtain che desizn values of acceleration, shear,
monent, etc.

If seismic coefficlents are to be used for design ia places cf nozmal
sodal analysis procedures, explain the basis for sslaction of the
coefficiencs and their application.

State whether earthquake stresses will be added linearly and directly
to the other applicable stresses.

Under the factored load design, will the load capacity be limited to
yield or below? 1If the tutal stress exceeds yield, describe the
criteria employed to ensure that stresses and deformations are
limited.

Provide loading combinations for which the piping is to be designed
and the stress and strain criteria applied for earthquake loadings.

For the prestressing tendons, give strand details, showing the
number of strands per rendon. Also provide approximate dimensions
and spacings of anchorage zomes both through the wall thickness
and along the circumference of the structure.

Describe functionally the side gallery (not tha prestressing gallery)
located above the foundation slab to about grade.

Describe design criteria which ensure that critical controls, instru-
mentation, batteries, etc. will operate properly to provide safe
shutdown under seismic or other design loads. ;

L.ive the design criteria for design of the z200ling water intake
structures and associated piping critical to the safe shutdown of
the plant under seismic, hurricace or high water conditioms.

Consistency of design with the 0.22g earthquake would indicate that

Class II structures and equipment be designed to 2/3 of the Uniform

Building Code Zome 3 requirements. Indicate the design criteria and
details for Class II structures and components.
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