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P. HoweJersey Central Pcwer & Licht Company

' H. Steele (2):tadison Avenue at Funch 3 owl Read
Morristown, New Jersey 07960 bec: J. R. Suchanan, ORNL

Attention: Pr. Jchn E. Lc;an
Vice President

Gentlemen:

This refers to your application for a construction permit and
facility license for the Cyster Creek Unit 2 Nuclear Power
Station. Cur prelininary review has indicated that additional
infer =ation with respect to the quality control and assurance,
containment design, and other structural desica matters will
be necessary to enable us to continue our review.

It is likely that many questions sinilar to those contained in
the enclosed listing have either been addressed in other formal
submittals or were previously resolved in connection trith other
construction pernit applications filed with the Ccenission.
This may be true especially with respect to the centainment
building desien. In such cases, we encouraec you to respond to
these questions by reference to the pertinent docu=ented infor-
nation, including any additional information needed for clari-
fication or a=plification of these tatters. Your response on
these matters will be necessary to complete the record needed
to support your application for a construction permit and
facility license.

Sincerely yours,

-

.%

~

l

Peter A. 'iorris , Director-

Division of 2eactor Licensing

Inclosure:
List of auestions

cc: James V. Neelv See attacb.ed for cencurrences.
~

George F. Trcubridge, Esq. J~n
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Jersey Central To ier & Licht Ocnpany
.iadison Avenue at Funch Bowl Ecad
'' orris town, ..ew Jersey 07960

Attentica: John E. Locan
Vice President

Gentlenen:

1his rciers to four application for a construction pernit and
facility license for tne tV. ater Creek Unit 2 '.uclear Power.

Station. Our preliminary review has indicated that adciticnal
infornation with respect to containnent and otcer structure 3

will be necesan:/ to enable us to continue our review of these
catters. 3e type of information aceded is described in the
enclosed list of questions.

'ie will be availabla to discusa and clarif, any of the specific.

cccnents.

Sinceruly yours,

Peter A. '.~. orris , Cirector

Division of neactor Licensine

Enclosure:
LiJO of Cuestions

cc: Jr.r.es V. Secly

Jersey Central 2cuer &
Licht Cenpanf

Geor;.e F. Trr.ibrid'e, Zacuire
_ s

3hav, ?ittnan. ?cttc. Trev5r16 a ',
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Docket No. 50-320 SEP 19 E
.

Jersey Central Power & Light Company
Madison Avenue at Punch Bcv1 Road
Morristown, New Jersey 07960

Attention: Mr. John 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 mattirs will
'be necessary to enable us to continue our review.

It is lik.ely that many questions similar 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 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 additional information needed for clari-
fication or a=plificatica of these matters. Your response on
these matters will be necessary to complete the record needed
to support your application for a construction permit and
facility license.

Sincerely yours,

'n
ter A. Morris, Director

Division of Reactor Licensing

Enclosure:
List of Questions

cc: James V. Neely
George F. Trowbridge, Esq. -
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. JERSEY CCITRAL ?OVER & LIC'dT CCMPAh7

OYSTER CREEK NUCLEAR STATION - UNIT 2

DOCXET NO. SG-320
.

,

1.0 General Structural Desien

1.l' ?rovide a liat of Class I items or structures combined with, housed in,
adjacent to, or supported by Class II structures.

1.2 Describe the protection to be pro /ided any Class I equipment not in, or
supported by, Class I structures.

1.3 State how the aarthquake leads will be established for equipment in 1.2
above.

1.4 Describe the design methods used for the co=bined structures in 1.1 above.

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

1.6 Describe the spectrum of external misailes which the facility will be
protected against above 25' from ground and how this protection will be
provided.

1.7 Describe 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 pu=ps, and safety injection tanks.

,

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

2.0 Containment Structural Des 12n

2.1 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 contain=ent heights for the
following loadings: prestress, dead, pressure, design earthquake,
wind, liner thermal (normal and accident) and concrete thermal (normal
and accident).

(b) The normal operating and transient accident thermal gradients to be
used in the design of the ecutainment for the typical winter and*

summer days.
.

.
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(c) A descriptien of torgicnal loads and how they vill he handled.

(d) The values of Z and u for cracked and uncracked reinforced concretee e
structure for different elevations and explain their use in the de-
sign of the ecucrete shell and in themal liner loading comput ations.
Include the effect of shrinkage and creep. State whether the computar
program to be used takes into account these variations of E and u ,e eand also axisy=cetric loads.

(-2) The analytical procedures used for arriving at the forces , shears ,
and reents in the structural shell, considering that the structure
is not axisytnetric (buttresses).

(f) The censiderations given to, and the analytical procedures used for
detemining discontinuity stresses at the base, dome (ring girder),
and buttresses. State the assumptions, with regard to structural
stif fness, that fom the basis for these stress determinations and
indicate the extent to which variations of E and u are considered.e e

(g) Because of cracking of concrete due to shrinkage, to testing, to
thernal stresses, and during an accident, the problem of adequate
bar anchorage is of special cencern. Provide information on how the
reinforcing bars are anchored at certain critical points such as:
centar of the dome, internadiate terminal points of radial bars in
the deme, bars provided to take discontinuity stresses , sece diagonal
bars, bars connecting the buttresses to main shell, bars under pre-
s tressing anchors , etc.

(h) Discuss the influence of cracking on bond and anchorage of bars ter-
minating in a cracked zene. The increase of crack vidth during the
life of the plant due to themal cycling, to progressive shrinking
and creep of concrete, to veathering (free:ing and thawing), to seismic
loading occurring during the life of the plant, and to s tress reversal,
should be censidered.

2.2 Indicate whether the following have been or vill be considered:

(a) Possible reversal of stresses due to craep during cold shutdcwn.

(b) Tae cracking of the cylindrical vall, coc: pared with tihe behavior of
the uncracked mat.

.
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2.3 For the base slab, dascriber

(a) The analytical procsdures used to arrive at the forces , moments , and
shears, considsring the nen-asmeric loading and defor=stiens of
the m4t. Stata whether transient thermal gradients have b2en censid-
erad.

(b) The elastic properties of the sands which havs been used for the
design.

2.4 With respect to seismic design of the containment, describe:

(a) The general analytical model for the containment including mass dis-
tributico, stif fness coefficients, modes of vibration, sad analytical
procadures for arriving at a loading distribution en the centainment
s t ructura.

(b) The mannar in which damping vill be considered in the structural de-
sign. Justify the damping values empicyed fer the various compenents
of the structure considering possible cracking and dif ferent modes.

(c) The extent and manner in which the horizontal, vertical and rocking
motiens vill be considered in the design, and hev the correspending
damping vill be included. Describe the motien of the structure with
respect to ground using the above three compenents of action.

2.5 With respect. to liner design, describe:

(a) Types and combinations of leading considered with regard to liner
buckling, and the safety factors provided. Include the influence of
large tangential strains due to possible opening and closing of cracks
in the concrete under the load cochination that includes accident andearthquake loads.

(b) The effect on the liner place of sudden cooling by the containment
sprays.

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

(d) The possibility of elastic and inelastic buckling especially at base
of the wall. Provida ss=ple calculations show?.ng the influence of
all pertinent parametsrs, such as

30~052
~
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Variatien of plate thickness;
Variatien ef yicld point of liner stec1;
Influenes of Poisson's ratio for steal;
Erection inaccuracies (local bulges, offsets at

seass, vreng anchor locatien);
Etestressing;
Creep of concrete;
Varistion of Young's modulus and Poissen's ratio

for erseksd and uncracked concrete, and as a
function of strssa level in cencrete (clastic
wed plastic); rnd

Ground water infiltration, earthquake, temperature
loading.

(a) The strssa mad strain Itmits used for the liner, the bases for these
limits, and ths extant to which these limits relate to liner leakage.

(f) If the ef2ect of temperatura rise in the liner vill be represcnted by
a unifccm pressure increase, justify this approach.,

(g) Describe the design approach that will be used where loadings must be
transferred through the liner such as at crane brackets or machinery
equipment mounts.

(h) It is noted that the bottom liner is not accessible for inspecticn
during the life of the plant. It is therefore very important to
avoid any unnecessary stresses and strains in the bottom liner. The
arrangement for load transfer through liner under the bottom of the
interior structure should provid3 for transfer of shears parallel to
the liner. Indicate how the shea rs , e specially those due to thermal
expansion and earthquake, vill be accommodated.

(1) Describe the liner arrangement to be used at the base-cylinder to
liner j uncture, the strain limits i=pesed at the j uncture, and provide
an analysis of the capability of the chosen liner arrangement to ab-
sorb these strains under design basis accident and earthquake conditiens.
Discuss the influence of local cracking on liner anchors.

2.6 For the design of the liner anchorages, describe:

(a) Die analytical procedures and techniques to be used, including sample
calculations.

(b) The failure mode and failure propagatien characteristics of anchorages.
Discuss the extent to which these characteristics influence leaktight-
ness integrity. Indicate what design provisions will be incorporated
to prevent anchorage failures fror jeopardizing leaktight integrity. -

*50 053
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(c) Ecw elas tic and inelastic buckling of the liner will be considered
in the desi:n of end wachers. Dis cuss the possibility of unbalanecd '
loads acting cc ens or several anchors and provide a study showing
that no chain reaction can occur and that massive buckling of the
liner, and mass fatizre of anchors is excluded.

2.7 With ragard to penetratica design, describe:

(a) The design criteria that will be applied to ensure that, unde r p os t-
ulated design basis ac icent conditions potential resultant torstenal,
axial, bending, er shear piping 1cada vill not cause a breach of the
cent ainman t. Include the design critaria intended to prchibit pipe
rupture between the penetration and containment isolation valves.
Specify the codes that will be used. Provide design details for
typical penetrations to illustrate how the criteria vill be applied.

(b) The extent to which the penetrations and the applicable surrounding
liner regions will be subjected to vibratory loading from equipment

L- attached te the piping systems. Indicate how these loads will be
treated in design.

(c) Criteria for concrete thermal protection at penetratiens; include
the temperature rise to be permitted in the cencrete under operating
cenditiens and the time dependent effect that loss of thermal pro-
tection veuld have en the containment's s tructural and leaktightness
characte ris tics. Indicate the thermal gradients that will be used
for design purposes.

(d) The capability of the penetratien design to absorb liner strain with-
out severe distress at the opening.

(e) The manner in which axial stresses, loop stresres, shear stresses,
bending stresses (in two directions) and shear stresses due to torsion
will be combined in the plastic demain, if me full plas tic strength
of a pipe with regard to corsion, bending and shear is to be used.
State the failure criterien to be used. Indicate hcw the exterior
loads including jet forces will be combined. Give factored loading
cochinattens for all the loads for all types of penetrations censiderad
in the design. Explain how the Standard Code ' r Pressure Piping-
Power Piping, 331.1.0-1967 will be used for these Icading cases. In-

dicate whether factored load combinations will be used with this code.

.
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(f) For all penetrations, the criteria that will be used for the bending
of reinforcing bars which hsve to clear the opening. Oriteria de fin-
ing maximun slopes and mini =us bending radii to avoid local crushing
of cenersta should be included.

(3) For penetratiens between approximately 9 inches and 4 feet in dia-
=etar, how normal, shear, bending, and torsional stresses will be
covered by the prestressing and the reinforcing bars.

2.8 For large openings describe:

(a) Criteria with regard to opening sizes that constitute large openings;
hence, neriting special design consideratica. Lis t the number and
indicate the size of the large openings for the centainment.

(b) The primary, secondary and thermal loads that will be censidered in
design of the openings.

(c) The stress analysis procedures that will be used in design.$

The met' od that will be followed for the design (working stress(d) h

design method, ultimate strength design method, or both). If ul-
timate strength is used, the factored load combinations should be
given together with corresponding capacity reduction factors.

(e) How the existence of biaxial tension in concrete (erseking) will be
taken care of in the design and how the normal and shear stresses
due to prestressing, axial load, two-directional bending, two-di rec--

', tional shear, sad torsion will be cembined. Also, state the proposed
criteria for the design of the thickened part of the wall around the
opening (ring girder) .

I (f) The method to check the design of the thickened stiff part of the
i shall around large openings and its effect on the shell. Include the

manner of considering prestressing, creep and shrinkage. Comparisen
with stresses in a circular flat plate would not be convincing, since
it eliminates the effect of torsion which is one of the most important
effects involved. How will torsional strasses be checked?

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

(h) The safety factor provided in design at large openings. Sample compo-
tations should be provided, listing all the criteria and analyzing
the effect of all pertinent factors such as prestressing, cracking, etc.

.
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2.9 For tha design of the tendon anchorage zones,

(a) Previde a description of the procedures used fer enalyzing anchorage
zones and provide typical results of such analyses. Include consid-
eration of 51 axial tension in concreta.

'

(b) Provide typical detaiIs of anchorage zone reinforcing. Provide in-
for=ation to support the acceptability of this method to resist the
imposed anchorage loading (particularly under long-ters loading).
Justify bond values used for anchorage of reinforcing bars.

2.10 Provide an evaluation of the corrosion inhibiting characteristics of
the grouted tendca prestressing system. Clearly identify all supporting
evidence and include discussions of the following:
(a) Use of, and reports from, specialized consultants on the corrosion

potentials and protection requirements.

(b) Crout composition and interaction with the tendons. Specifically,
include effects of hydrogen or nitrogen generated by the grout and
admixturec. Discuss the resulting possibility of embrittlement.

2.11 Provide discussions on the following:
(a) The extent to which the structure iill, 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.

(b) With respect to the Icag-ter= surveillance program for the tendons,
list the methods to be used, the surveillance intervals, the accep-

. tance criteria,.and steps to be taken if .Ne acceptance criteria
are not net in any instance.

(c) State the value of the bond st r a transfer between the tendon conduit
and the contracting interna 2 aad external concrete surfaces. State
whether the crack control /tamperature reinforcing and tendon 2nchor-
ages will be designed taking credit for this bond or whether it will
be designed similar to that for an unbonded tendon system.

(d) The maximus allowable percentage of void area in the grouted cross-
section within the prestressing conduit and the basis for this value.

(e) State whether the design accommodates the secondary stresses which
the tendon vill experience due to discontinuities of the shell,,

dynamic loads, temperature, bending, etc.
(f) Provide the sequence of prestressing and grouting.

3.0 Materials

3.1 Describe the type and usage of admixtures, their' $11ance with ASTM
specifications, and extent of testing.

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

.
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4.0 Cons:ructien

4.1 Supplement
the listing of codes with an additional list of any documenta

(U.S. Army Corps of Engineers, Bureau of Reclamation, etc.) which =ay be
used as the basis for your specifications to contractors to cover items
not recognized by specif1,c codes. State the basta en which these
supplementary mandatory specifications vill be prepered.

4.0 Sinca
ASME Standards do not define erection tolerances in sufficient detailto ensure a satisfactory erection of the liner ( .g., they do not cover

local curvature deviations), provide the comprehensive set of erection
tolerance standards selected for the liner, and shew that they identify
and satisfactorily limit all inaccuracies likely to occur during erection.

4.3
Give a detailed description of the placing of concrete in the deme,
especially near the center portica of the done.

4.4
!adicata the extent to which splicing of reinforcing steel vill be madeby velding. State the location of these velds.'

4.5
Describe the " splicing" of inclined bars, or horizontal stirrups provided
to taka the radial shears in the base of the valls, with the verticalbars.

If done by lapping the dingenal bar with a vertical bar or by
bending the stirrup around a vertical bar demonstrate that, despite bi-
axial tensile stresses in concrete and vertical and horirontal crack

-

patterns, the load in the diagonal bars or stirrups can be transmitted,

safely to the vertical bars..

4.6
Specify the proposed quality control procedures for the strength velds of
reinforcing bars to structural elements such as plates, rings, and sleeves.

4.7
Describe the compositional specifications for reinforcing bars which are
to be velded, and what degree of non-destructive testing (x-ray, dyepenetrant test, etc.) vill be performed.

4.8 Indicate the extent of user verification testing of certified linerNDTT properties, liner thickness, ductility, veldability, etc.
4.9

Describe those quality control procedures and standards for field
welding of liner plate that differ from the general procedures andstandards. Include velder qualifientions, velding procedures, post-
veld heat treatment, visual inspection, nagnetic particle inspection,
liquid penetrant inspection and construction records.

4.10
Indicate the requirements that will be placed on seam velds to assureadequate ductility.

4.11
Indicate the factory quality control requirements that vill be imposed
on the prestressing system to insure that production material vill
meet design requirements and specifications.

.

30-0 6 ~
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4.12
Describe the corrosion protection that vill be given to the prestrassin-
vira or strand at tha factory, through transportatien, cad in the structuraprior to prastrssainG.

4.13
Indicata the scope sad extant of quality centrol testing of anchorage cec-
ponenta and production 2ncnorsge assenblies.

4.14
If tha sistar splies technique is used for tasting Cadveld splicca, stata
how many backup production splices vill also be tested.

4. 15 Oive the testing procedurs to be follownd if a tast splica turns outbe unecceptable. to

5.0 Testine 4 survetilance
3,1

Provide a table that comp 2res the computed stresses for two different pres-
sure test conditions with the coeputed stresses due to the design basis
accident alone, mad to the earthquake plus accident conditions. The infor-
mation should be sufficient to evaluate the reliability of the stress compu-

.

I tations.
physical constants employed, etc. Explain the methods used in the preparation of this table, thei

Include the following:
'

(a) Tunnzal stresses at large openings evaluation of te=perature
h Tdients, stress computations for concreta and reinforcing steel,
methods of ecchining stresses due to normal, tangential, bending,
and torsional load, assumptions en cracking, stresses in stirrups,etc.

(b) Pres tres sing.

(c) Influence of shrinkcge.

(d) Creep .

(e) Influence of liner elastic and plastic deformations.
(f) Line > stresses before cracking of concrete occurs.
(g) Influence of transient thermal gradients.

5.2 Provida an
aalysis of crack si:e, spacing, and pattern expected duringcontainment structural testing.

5.3
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 centainment. If

.
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the leak rate testing is intended to be perfor=ed at reduced pressurs,
provida an svaluation of the minimum level of such tests that would
also sern to wrify concinusd structural intagrity. Consider in the
evaluation structural rsspense and surveillancs instrumentation require-
nonts. Indicats what proviaic:ui will be mada for individual esseing of
aslected tandcas.

.

esame

o
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6.0 JISMIC UESIGN

Appe= dix 5A (page 5A-5) states the design criteria for Class I systems
and cceponents, and refers to a method of smnlysis decerited in the
Florida power Corporation's PSAR for Crystal River Unit 3, n:cket No.
50-3C2, Acendment No. 2 (Supplement No.1) dated Feb:acr 7,1966,f
4:estion 911. 2 clarify the proposed design criteria, confim that
all class I aystc2s and ccaposenta vill be designed using the loadir4
combinstions and stress limits listed in page 9 11-5 (Revised b 8-68)
of the Crystal River Unit 3 application. Also, compare the proposed
design criteria with the criteria for emergency ani fault conditions
recently approved by the ASMS Section III Cccmittee.

.

Provide strain limits for the principal =aterials of construction
for the loam 93 combination including si=ultaneous -a ri earthquake>

ani loss-of-coolant loads.

,' Describe methods that vill be used for seismic analysis of Class I
systems and components. As an exa=ple, describe the analytical.

=odel to be used for the reactor coolant system, includin6 location
of lumped casses ani support conditions.

Identify specific n actor internals which =ust maintain their
functional perfor=ance capabilities to assure safe shutdown of the
reactor. Provide calculated (or estimated) max *-" limits of
deformation or stress, at which inability to function occurs, fer
each co=penent identified. Also, supply the calculated (or estimated)
max 1=um design limit value, an1 the expected defor=ation or stress.
In all cases identify the applicable loadirq combination an1 state
the proposed margin of safety.

For reactcr internals provide infomation that vill pemit evaluation
of the effect of irradiation on the material propertiec ani on the
proposed deformation limits.

7.0. FEL SECCK CN EZACTOR CCMP0hm

With regard to ther=al shock on reactor components, induced by
operation of the emergency core cooling system (ECCS), the PSAR
(page L 18) refers to tne results reported in Metropoli'an Ediaon
Company's PSAR for Cree-Mile Islani Nuclear Station (Docket No.
50-2e9), Amendment No. 3 (Supple =ent No. 2), dated November 6,1967,

.
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Question 11. Providt details of the brittle fracture analysis,
including equations v. sed to correlata crack aize with the calculated
strass intrnalty factor (LT, and updata rnaults of the analysia.&

.

e

1

0 0

m

e

i

-~
5 ,

,

1

1

!

i

.

30 061
~

--

. -



.

.

4

- 13 -

8.0 _ QUALITY AS5URXiCE MAI'rERS

8.1
Provide a general discussien of the experience accunulated by
the Jersey Central Power & Light Cenpany in the general areas
of quality assursace and centrol. Include references, if
applicable, to experiences with large conventional plants evnad
by the Company, and the organ 1:atica, staffing, and experience
of any permanent in-house groups responsible for quality.

8.2 Provide a functional organization chart for Jersey Central Power &
Light Company. detailed to shev responsibility channels for Quality
Assurance (design) and Quality Centrol (inspection) 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 Centrol (inspection) efforts, including
safety related electrical, instrumentation and control systems.
Include the site organization, consultants and service organl-
zations which have been enlisted.

.

8.4
Vill electroslag velding be used for any Class I pressure vessel,
and if so what is the applicant's planning for quality controlrequirements during fabrication?

.

.
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9.0 INSTRL' MENTATION & C0!! TROL

9.1 Pleare perform a fault analyeds of the relay contact =atrices which diractly
control the scram breakers. This analysis should include considerations cf
f ault detectability by the proposed cescing methods.

9.2 Please describe the qualificacica tests which will be perfor=ed on vital
instrumentation and control equipment (including viring) located within
ecutainment.

9.3 Cur reviev indi:stes that single failures of individual pu=p monitora vera
not considered in analyses of flov loss transients terminated by monitor
actica. Plasse analy:a all such tr:nsients assuming that one menitor fails
to indicate the loss of its respective pump.

9.4 Please describe the control system which initiates runback in the event
of asy= metric rod patterns. What are the consequences of failure to pro-
vide runback when required? Can any failure cause the system to withdraw
rods?

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

$.6 Please describe your criteria for cable tray loading, and cable derating,
& routing and overload protection. This question is intended to explore,

the immunity of your design to catastrophic cable fires.

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

9.8 With respect to redundancy and independence, what are the design criteria'
for the d.c. circuits which control the load-shedding and lead-connecting

'

breakers in the engineered safety feature busses?

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

9.10 Please evalnate the stability ef the external power network. What is the
effect upon the network of tripping one unit? What is the effect of
simultaneously tripping both units?

9.11 What are your criteria with respect to diesel generator loading =argins?

9.12 Please describe the quality control procedures which acply to the equipment
in the reactor protection system, emergency safety f eature and containment
isolation systems, and the associated emergency power systems. This
description should include, but not necessarily be limited to, (a) quality
control procedures used during equipment fabrication, shipment, field
storage, field installation, and system component checkout; and (b) records
pertaining to (a) above.

.
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10.1 Indicate the various foundation levels with regard to existing grade,
finished grade, and the underlying soil strata. Also prcvide a
diccussion of the potentiql for liquafaction under the various atruc-
tural foundaticn.

10.2 For the centainment seismic design, as well as Class I equipment and
ite . such as pip ag,- describe the mecheds for ccmputing mode chapea,
r M e ,les and par:icipation factors, and the methods for combining
the e aal values to obtain the design values cf acceleration, shear,
mouent, etc.

10.3 If seismic coefficients are to be used for design in place cf nornal
medal analysis procedures, explain the basis for selection of the
coefficien s and their application.

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

10.5 .Under the factored load design, vill the load capacity be limited to.

yield or below? If the total stress exceeds yield, describe the-

; criteria employed to ensure that stresses and deformat' ions are
i limited.

*

10.6 Provide loading combinations for which the piping is to be designed,

] and the stress and strain criteria applied for earthquake loadings.
I

10.7 For the prestressing tendons, give strand details, showing the
number of strands per rendon. Also provide approximate dimensions.

and spacings of anchorage zcnes both through the vall thickness.

and along the circumference of the structure.

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

10.9 1)escribe design criteria which ensure that critical controls, instru-
mentation, batteries, etc. will operate properly to provide safe
Ghutdown under seismic or o'ther design loads.j -

1

10.20 Gbe the design criteria for design of the :coling water intake,

structures and associated piping critical to the safe shutdown of
the plant under seismic, hurricane or high water conditions.

10.11 Consistency of design vith the 0.22g earthquake vould indicate that
Class II structures and equipment be designed to 2/3 of the Uniform
Building Ccde Zone 3 requirements. Indicate the design criteria and
details for Class II structures and components.

_
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