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FOREWORD

This Technical Evaluation Report was prepared by Franklin Research Center
unde. a contract with the U.S. Nuclear Regulatory Commission (Office of
Nuclear Reactor Regulation, Division of Operating Reactors) for technical
assistance in support of NRC operating reactor licensing actions. The
tech1ical evaluation was conducted in accordance with criteria established by
the NRC.
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sussary

Information concerning the Ginna Nuclear Power Plant Unit 1 supplied to
the NRC by Rochester Gas and Electric Corporation (RG&E) dealing with Topic
11I1-7.B of NRC's Systematic Evaluation Program was reviewed. Topic III-7.B
assesses the impact of perceived margins of safety of Seismic Category I
structures that may result from changes in design codes ard from differencec
between loads and loading combinations used for design znd those currently

specified.

The review was conducted by the Pranklin Research Center with the objec-
tive of assisting the NRC in the evaluaticn of RG&E's compliance status with
respect to implementation of the Systematic Evaluation Program by appraising
the technical content of the information submitted.

The review found that RG&E has made a substantial eng ineering effort
toward resolution of Topic II1-7.B concerns. Although open items were found
to remain, these primarily relate to assessment of effects of design code
changes when appraised for loadings associated with extreme environmental and
faulted service conditions. RG&E plans to address these concerns in due

course as part of the Structural Reanalysis Program.

vii
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1. INTRODUCTION

Current design criteria for nuclear power plant structures contain
requirements that were not in effect when older plants were designed and
licensed. Consequently, one aspect (designa .ed Topic I11I-7.B) of the
implementation of NRC's Systematic Evaluation Program requires licensees to
review changes that have occurred in structural design criteria since their
plant was built and also to review the loads and locad combinations used for
design of plant structures by comparing them with the loads and load
combinations now specified for current construction. The licensee's objective
is to assess the impact that these changes may have on margins of safety of
Seismic Category I structures as they were originally perceived and as they
would be perceived under current criteria. Upon completion of this work,

licensees report their findings to the NRC.

To assist in this review, the NRC provided licensees with plant-specific
Technical Evaluation Reports (TERsS) concerring these issues (e.g., Reference
1). The TERs listed design code changes and, on a building-by-building basis,
the load and loading combination changes to be addressed in the licensee

review. The items listed were ones judged to have the greatest potential to

degrade the originally perceived margins of safety.

In May 1583, under contract NRC-03-81-130, the NRC retained the Franklin
Research Center (FRC) to assist in its review of licensee findings. This
report describes the review for the R. E. Ginna Nuclear Power Plant Unit 1 and

summarizes Rochester Gas and Electric Corporation's (RG&E) compliance status

with respect to the implementation of SEP Topic I1II-7.B.

-
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2. DESIGN CODE CHANGES DESIGNATED SCALE A

Current structural design codes contain provisions that differ from, or
did not appear in, the codes to which older plants were designed and con-
structed. Changes that were judged to have the potential to significantly
affect perceived margins of safety have been designated as Scale A. These
changes are discussed item-by-item in this section of the report.

2.1 SHEAR CONNECTORS FOR COMPOSITE BEAMS

Pour major modifications to the 1963 AISC lode (2] related to the type,
distribution, and spacing of shear connectors for composite Yeams occur in the
1980 Code [2]. These modifications are:

a. Permission to use lightweight scructural concrete (concrete made with
C330 aggregates) i) composite designs

b. Allowance of design for composite action in the negative moment
region of continuous beams and provision of design guidance for
including the longitudinal reinforcing steel in the negative moment
resisting section

c. Design requirements for the minimum number of shear connectors in
regions of concentrated load

d. Maximum and minimum spacing requirements in terms of stud diameters.

The first two modifications will not affect old designs because they were not
allowed by the previous code. The new provisions concerning the number of
studs in the region near concentrated loads and the new limits concerning
spacing of studs may adversely affect the margin of safety in older designs
when checked against the new code provisions. These new requirements are of
special concern in the case of composite beams subject to large concentrated
loads, such as those associated with extreme environmental or critical

accident conditions.

5.2 COMPOSITE BEAMS OR GIRDERS WITH FORMED STEEL DECK

The 1980 AISC Code (3] contains a new section covering stay-in-place

formed steel deck when used in a composite design. These ptovisions for

Qe
-
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formed steel decking, depending on the rib geometry and the direction of the
ribs relative to the beam, may affect the lcad capacity of the shear studs and
the efiective flange width of the assumed concrete compression flange. They
provide for reduction factors, to be applied to the shear stud allowable
capacity, which account for the structural irregularity introduced into the
composite slab.

Composite beams with formed steel decks that were designed to the
previous code could have less conservative margins of safety wnen compared to
present requirements, especially in cises where extreme loadings are to be

considered.

2.3 FLANGE STRESS IN HYBRID GIRDERS

The AISC Code section covering reduction of bending stress in the
comp ession flange was modified in the 1980 Code.

The original flange stress reduction formula in the old code was needed
to account for stress transfer which may occur in ordinary beam webs if the
compression region should deflect laterally, thereby changing the bending
capacity of the cross section. In hybrid girders, the amount of the loss of
bending resistance resulting from th.s phenomenon will vary depending on the
relative properties of the web and flange steel. A reduccd bending stress
formula reflecting this interaction was introduced. In order to keep the
formulation relatively simple, the reduc.d bending stress was made applicable
to both flanges of the hybrid member.

Beams or girders fabricated from plate where the flange and web steels
are different could have lower margins of safety under the new code than were
thought to exist under older code reguirements where the ratio of web yield
stress to flange yield stress is less than 0.45 and the ratio of the web area

to flange area is low.

2.4 STRESSES IN UNSTIFFENED COMPRESSION ELEMENTS

New requirements provide stress reduction factors for unstiffened
elements subject to compression with one edge free parallel to the compressive

stress.
-
T
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Previous code provisions allowed the designer to neglect a portion of the
area of such elements. The new code requirements provide equations for var-
ious elements based on the critical buckling stress for plates. The new
analytical approach is more conservative for the steams of taes and less
conservative for all other cases.

Where structural tees are used as main members and the tee stem is in
compression, the margin of safety for older designs checked under the new code
could be significantly less than was thought under prior code requirements.
Since bucklng is a non-ductile type failure, these new requirements are of
special concern in the case of tee shapes subjected to the extreme environ-
mental or critical accident conditions.

2.5 MAXIMUM LOAD IN RIVETED OR BOLTED TENSILE MEMEER3

The 1980 AISC Code (3] introduces codes changes which affect the maximum
load permitted in tensile members.

Two interacting code changes are involved in establishing this limit, and
the mutual effects of both must be considered in assessing the impact of the
new code upon the perception of margins of safety in tension members. The two
provisions involved concern:

1. the tensile area permitted to be used in establishing load carrying
capacities

2. the allowable stresses to be used in conjunction with these areas.

Both effects are taken into account in ranking this change. The potential
magnitude of the mutual effects of the two changes is discussed below.

The 1980 AISC Specification definition of "Effective Net Area® introduces
a reduction coefficient which is to be applied to the traditional definition
of net area. This essentially changes the design capacity of a tension member
vhen compared to older versions of these specifications. First consider only
the effect of the critical area used for the design of a tension member as
defined in the new code compared to the critical area used for the design of
the same member as defined in the old code. Clearly, if all other factors are

- "
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equal, the new code is motra consegvative. However, all other factors are not
the same. The changes in allowable tensile stress definition (on the gross
area and on the effective net area) which were introcduced simultaneously with
the new definition of effective net area modify the above con:zlusion. 1Ia
addition, the traditional upper limit on the critical net area of 85% of the
gross area (a requirement of the ¢1d code) is no longer a requirement of the
new code. Both of these changes interact with the new effective net area

requirement.

A valid assessment of the effect oi these chances is best accomplished by
a comparison of the allowable load each code permits in tension members. If
one conside-s the allowable load on the effective net area, the value based on
the new code is a function of three variables: the new reduction coefficient,
the net area,* and the ultimate tersile strength of the steel. The allowable
load based on the old zode is a function of only two variables: the net area
and the yield strength of the steel. Pirst, form the load ratio of the
allowable load defined by the new code oriteria to the allowable load defined
by the old code criteria. Next, consider the ranges of all of the parameters
mentioned above, this ratio will have defined upper and lower limits which are
a function of the ratic of the net areas, the new code net area reduction
factor, and the ratio of the steel ultimate strength to the yield strength.

Por all the steels allowed under the new code, this load ratio ranges
from 1.5 to 0.69. FPor all the sceels allowed under the old code, this load
ratio ranges from i.6 to 0.88. It is apparent that, for those stezels with
load ratios less than 1.0, the new code is less conservative than the old.
The margin ot'lafcty of some older desions therefore coulid be significantly

lower when checked against the new code requirements.

2.6 SHEAR LOAD IN COPED BEAMS

The 1980 AISC Code (3] introduces additional control over the shear load
permitted at beam end connections where the top flange has been coped.

*In making this compariscn, oOne must be careful to note that the net area 1is
not always the same under the old and new codes.

whe
-
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Web shear control in older codes did not distinguish between coped and
uncoped beams or between shear allowed at connections and over the free span
(except for requiring reinforcement of thin webs at connections). The shear
load allowed was given Dy:

allowable shear load = 0.4 (yield strength) (gross web section).

The 1980 Code retains this limit, but introduces an additional
requirement to protect against a failure mode associated with coped beams.
Por coped beams (and similar situations), a portion of the web may sever,
failing along the perimeter of the connection holes. In particular, coped
beam web connections where the fastener holes lis close to the butt end of the
beam may be prone to such failures.

This web "tear out® failure is actually a combination of snear failure
through the line of fasteners together witn tensile failure across the
shortest path to the beam end. The failure surface turns a corner with shear
failure along a line trending upward through the holes, combined with tensile
failure across a more-or-less horizontal line running out to the beanm end.

The newly introduced shear limit is given as a function of the minimum
net failure surface and the steel ultimate strength. Thus, the new
requirements may or may not control a coped beam's allowable capacity in
shear. Whether or not it does depends on both the connection geometry and the
type of steel usec.

when this requirement is controlling, coped beams designed by previous
rules may be found, if checked against the new criteria, to have significantly
smaller margins of safety than previously thought.

2.7 COLUMN WEB STIFFENERS AT FRAME JOINTS

The more recent editions of the AISC code mandate which columns must be
stiffened at locations where beams of girders are rigidly attached to the
column flange and also establish requirements for the geometry of such web
stiffeners. These requirements are introduced to preclude local crippling at
such frame joints.

-
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Mo such guidance was provided by AISC-63 [2]). ©Older codes (such as
AISC-63) left such matters to the designer's discretion. Consequently, there
is n. assurance that all such columns are adequately stiffened for current
accident and faulted loadings.

2.8 LATERAL SUPPORT SPACING IN FRAMES (PLASTIC DESIGN METHOD)

The 1980 AISC Code contains changed spacing requirements for lateral
supports in portions of members in frames where failure mechanisms are
expected to form at ultimate load.

Members of such frames must not only be capable of developing a plastic
hinge, but must also be stable enough to sustain moments larger than those
computed on an elastic-perfect-plastic theory (because real steels work-harden
at strains expected to occur at hinge locations). Previous laterul bracing
requirements were developed for a limited range of steels., Resea ch on
high-strength steels has shown that, for certain ranges of slenderness ratio
of the compression flange of such frame members, older specification bracing

requirements were not sufficiently conservative.

The new specification requirements make the slencerness ratio limits a
function of the steel yield strength and the member curvature (as expressed by
the ratio of the lesser bending moment at the ends of the unbraced segment to
the plastic moment).

The new spacifications are more conservative for (1) any segment bent in
double curvature regardless of its steel specification and (2) very
high-strength steel members. The adequacy of frame members bent in single
curvature and ‘constructed of steels whose yield strength exceeds 36 ksi should

be examined on a case-by-case basis.
The new requirements may reduce the margins of safety thought to exist in:
1. structures designed under the plastic requirements of older codes

2. elastically designed structures sized to carry a smaller maximum
load than is now required by current accident and faulted lcad

combinations. In this case, plastic logic may have to be iavoked to
justify the adequacy of exisiting structures. vwonconformance with

= -
‘Pr‘l i3
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current bracing requirements may substantially restrict the
capability of frame members to carry code-acceptable overloads.

2.9 BRACKETS AND CORBELS

ACI 349-76 (4], Section 11.13 contains design requirements for short
brackets and corbels which are considered primary load-carrying members; no
comparable requirements are provided in ACI 318-63 (5].

The requirements apply to brackets and corbels having a shear span-to-
depth ratio of unity or less. They provide minimum and maximum limits on
tension and shear reinforcement, limits on ultimate shear stress in concrete,
and constraints on member geometry and location of reinforcement.

Brackets and corbels designed under earlier codes may or may not satisfy
the newly imposed limits. 1If they do not, they may be prone to non-ductile
failure (which occurs suddenly and without warning) and may exhibit smaller
margins of safety than those currently required.

2.10 SPECIAL PROVISIONS FOR WALLS
2.10.1 Shear Walls

ACI 349-76, Sections 11.15.1 through 11.15.6 specify requirements for
reinforcing and permissible shesr stresses for in-plane shear loads on walls.
The ACI 318-63 Code had no specific requirements for in-plane shear on shear

walls.

2.10.2 Punching EShear

ACI 349-76, Section 11.15.7 specifies permissible punching shear stresses
for walls. ACI 318-63 had no specific provisions for walls for these
stresscs. Punching loads are caused by relatively concentrated lateral loads
on the walls. These loads may be f{rom pipe supports, equipment supports, duct
supports, conduit supports, or any cther component producing a lateral load on

a wall.
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2.11 ELEMENTS LOADED IN SHEAR WITH NO DIAGONAL TENSION (SHEAR FRICTION)

The provisions for shear friction given in ACI 349-76 did not exist in
ACI 318-63. These provisions specify reinforcing and stress requirements for
situations where it is inappropriate to consider shear as a measure of

diagonal tension.

2.12 ELEMENTS SUBJECT TO TEMPERATURE VARIATIONS

The ACI 349-76 (4], Appendix A requirements for consideration of
temperature variations in concrete were not contained in ACI 318-63. Thuaise
new provisions require that the effects of temperature gradients and the
difference between mean temperature and base temperature during normal
operation or accident conditions be considered. The new provisions also
require that thermal stresses Do evaluated considering the stiffness and
rigidity of members and the degree of rnstraint of the structure.

2.13 COLUMNS WITH SPLICED REINFORCING

The ACI 349-76, Section 7.10.3 requirements for columns with spliced
reinforcing did not exist in the ACI 318-63 Cede. The ACI 349-76 Code
requires that splices in each face of a column, where the design load s*ress
in the longitudinal bars varies from fy in compression to 1/2 fy in tension,
be developed to provide at least twice the calculated tension in that face of
the column (splices in combination with unspliced bars can provide this if
applicable). This code change requires that a minimum of 1/4 of the yield
capacity of the bars in each face of the column be developed by both spliced
and unspliced-bars in that face of the coluamn.

2.14 EMBEDMENTS

Appendix B of ACI 349-80 provides rules for the design of steel
embedments in concrete; the design of embedments is not specifically addressed
in ACI 318-63.

Current requirements of Appendix B are based upon ultimate lt;ongt.h
design using factcred loads. The anchorage design is controlled by the

§ -
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ultimate strength of the embedment steel. Ductile failure (i.e., steel yields
before concrete fails) is postulated.

Under the provisions of ACI 318-63, the design of embedments was left to
the discretion of the designer. Working stress design methods were widely
used.

Consequently, it is likely that original embedment designs do not fully
conform to cucrent criteria. Review of such designs to determine the
implications with respect to margins of safety is therefore judged a desirable
precaution.

2.15 DUCTILE RESPONSE TO IMPULSE LOADS

Appendix C to ACI 349-76 (4] contains design rules for structures which
may be subjected tc impulse or impact loads; no such provisions occur in ACI
318-63 [5].

The rules of Appendix C are intended to foster ductile response (i.e.,
steel yields prior to concrete failure) cf auclear structures if and when they
experience impulse or impact loads. For structures built to codes not
containing such provisions, there is no assurance that sufficient design
effort was directed toward proportioning members to provide energy absorbtion
capability. Consequently, such structures might be prone to non-ductile,
sudden failure should they ever experience postulated accident loadings such
as jet impingement, pipe whip, compartment depressurizatior, or tornado

missiles.

2.16 TANGENTIAL SHEAR (CONTAINMENTS)

Paragraph CC-3421.5, Tangential Shear, of Section III, Division 2 of the
ASME Boiler and Pressure Vessel Code (6] addresses the cépacity of reinforced
concrete containments to carry horizontal shear load. It provides
code-acceptable levels of horizontal shear stress that the designer may credit
to the concrete. No specific guidance in this matter exists in ACI 318-62.

The provisions associate the ailowable concrete stress in horizontal

shear with the concrete properties, the manner in which latecal loads are

-l0=-
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imposed on the structure, and the presence of sufficient reinforcement to
assure that the assumed shear capacity of concrete can be developed.

sufficient diagonal reinforcement (or its demonstrated equivalent) is to
be supplied to carry, without excessive strain, shear in excess of that
permitted in the concrete. A major consideration here is the preservation of
the structural integrity of the liner.

In containments constructed to older codes, such matters were left to the
discretion of the designer, who may or may not have provided the horizontal
shear capacity at controlled strains that the code currently requires.

2.17 AREAS OF CONTAINMENT SHELL SUBJECT TO PERIPHERAL SHEAR

Concrete containment design is currently governed by the ASME Boiler and
Pressure Vessel Code. Section III, Division 2, 1960 (6]. The provisions for
peripheral (punching) shear appear in code Section CC-3421.6. These
provigions are similar to the ACI 318-63 Code [5] provisions for slabs and
footings, except that the allowable punching shear stress in CC~-3421.6
includes the effect of shell membrane stresses. For membrane tension, the
allowable concrete punching shear stress in the ASME Code is less than that
allowed by ACI 318-63.

2.18 AREAS OF CONTAINMENT SHELL SUBJECT TO TORSION

Concrete containment design is currently governed by the ASME Boiler and
Pressure Vessel Code, Section III, Division 2, 1980. Section CC-3421.7 of the
code contains provisions for the allowable torsional shear stress in the
concrete. Suéh provisions were not contained in the ACI 318-63 Code. The
present allowable torsional shear stress includes the effects of the membrane
stresses in the containment shell and is based on a criterion that limits the

principal membrane tension stress in the concrete.

)
-
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219 THERMAL LOADS

ACI 349-76 Appendix A and ASME B&PV Code, Section III, Div. 2, CC-3440
contains requirements foi consideration of temperature variations in concrete
that are not contained in ACI 318-63.

The new provisions require consideracion of the effects of thermal
gradients and of the effects depending on the mean temperature distribution
and the base temperature distribution during normal operation or accident
conditions. The new provisions also require that thermal stresses be eval-
uated considering the stiffness and rigidity of members and the degree of
restraint of the structure.

An assessment is to be made of the analytical methods used to determine
thermal stresses as compared to current code-acceptable practices, e.g., those
discussed in ACI 349.iR-80 and the commentary to ACI 349R-80.

1f the methods used for design produce siress results which are signifi-
cantly different from those current procedures generate, perceived margins cf
safety could be affected.

2.20 AREAS OF CONTAINMENT SHELL SUBJECT TO BIAXIAL TENSION

Increased tensile development lengths are required by Section cc-3532.1.2
of Reference 6 for reinforcing steel bars terminated in areas of reinforced
concrete containment structures which may exper ience biaxial tension. For
biaxial tension loading, bar development lengths, including both straight
embedment lengths and equivalent straight length for standard hooks, are
required to be increased by 25% over the standard development lengths required
for uniaxial loading. Nominal temperature reinforcement is excluded from
these special provisions. ACI 318-63 had no requirements related to this
increase in development length.

2.21 BRACKETS AND CORBELS (ON THE CONTAINMENT SHELL)

The ACI 318-63 Ccde dia not specify requirements for brackets and
corbels. Provisions for these comfonants are included in the ASME Boiler and
Pressure Vessel Code, Section III, Divisicn 2, Section CC-3421.8.' These

f“ e]l3=
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provisions apply to brackets and corbels having a shear-span-to-depth ratio of
unity or less. The provisions spe ./ minimum and maximum limits for tension
and shear reinforcing, limits on shear stresses, and constraints on the member
geometry and placement of :antorcing within the member.

— -
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3. . REVIEW K°THOD AND TABULAR PRESENTATIONS

information relating to SEP Topic 111-7.B which was supplied to the

NRC by Rochester Gas and Electric Corporation and made available for this
review is contained in tha following documents:

1.

J. E. Maier, Rochester Gas and Electric Corporation

Letter to D. M. Crutchfield, Chief, Operating Reactor Branch No. 5,
USNRC

Subject: Structural Reanalysis Program, SEP Topics I1I-2.A, III-2,
II1I-4.A, and III-7.B, R. E. Ginna Nuclear Power Plant, Docket No.
50-244

April 22, 1983

J. E. Maier, Rochester Gas and Electric Corporation

Letter to D. M. Crutchfield, Chief, Operating Reactor Branch No. S5,
USNRC

Subject: Structural Reanalysis Program, SEP Topics II1-2.A, III-2,
11I-4.A, and 1II-7.B, R. E. Ginna Nuclear Power Plant, Docket NO.
50-244

May 19, 1983

J. E. Maier, Rochester Gas and Electric Corporation

Letter to D. M. Crutchfield, Chief, Operating Reactor Branch No. 5,
USNRC

Subject: SEP Topic I111-7.B, Design Codes, Design Criteria, and Load
Combinations, R. E. Ginna Nuclear Power pPlant, Docket No. 50-244
May 27, 1983

Gilbert Commonwealth calculations for the Ginna Nuclear Power Plant
Unit 1 on the following subjects:

a. Integrity of structural walls against punching shear (5.6,
Attachment 3 of Reference 3). Specific example: Main steam

penetration under postulated LOCA.

b., Integrity of elements loaded in shear with no diagonal tension
(5.3, Attachment 3 of Reference 3). Specific example: Shear
capacity of beam pockets supporting the intermediate building
floor.

¢. Develupment length of lapped splices in columns (5.1, Attachment
31 of Reference 3). Specific example: Column group which
includes cont:nl room column.

d. Coped beams (4.2.6 of Refereace 2). Specific example: Integrity

of rocf beams (if coped) under extreme environmental load.

-
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TER-C5506-423

e. Steel embedments (4.2.9 of Reference 2). Specific example:
Prame columns under low roof of the auxiliary building.

Before undertaking licensee report reviews, PRC prepared tabular forms to
be used as a working tool during the review process and also to document the
review work and its findings when the review was completed.

These tables are intended to:
1. establish a systematic and compreliensive review procedure
2. standardize, as much as possible, the review process for all licensees

3. present a relatively compact overview of each licensee's SEP Topic
111-7.B compliance status.

Two such forms were prepared, one related to design code changes and the
other to the differences between loads and load combinations used for design
and loads and load combinations current today.*

The form sheets provide space to summarize key information reported in
licensee responses. Certain items (such as descriptions of Scale A code
changes, conclusions, and comments) frequently are not adaptable to
abbreviated summary. PFor such items, the form sheets refer the reader either
to sections of this TER where the matter is developed more fully or to an

extended note list compiled on separate sheets. The note list, although
detached from the main table in order to allow a fuller discusaion,

accompanies each table and should be rega-ded as an integral part of it.
The form sheet consists of four major cclumnar sections which:
1. identify each Scale A item

2. state the action that the licensee took or the logic that the
licensee presented to resolve the item

3. provide an assessment of engineering conclusions that may be
reascnably drawn from the evidence provided

*The tables for load and load combinations do not appear in this report because
RG&E plans to address these matters fully and in due course as part of their
*Structural Reanalysis Program.® However, for each Seismic Category I
structure, RG&E listed currently appropriate load combinations; this is

discussed later.

A};
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4. summarize the licensee's compljance status with respect to the item.

Items listed on the tables are designed code changes (or itemized load
combinations) designated Scale A. This list is drawn directly from
TER-C5257-322, the earlier report on this topic [(1].

Licensees may choose to address potential concerns stemming from Scale A
items in two ways'

1. generically, i.e., on an overall basis which resolves the concern for
all planc structures collectively, or

2. on a stricture-by-structure basis.

The form sheets are compiled in a manner matching the licensee's
approach, with one form sheet containing generically treated matters and with
structure-specific form sheets for each structure-specific matter.

Form sheets summarizing the review findings concerning the licensee's
compliance status with respect to the implementation of SEP Topic III-7.B
aspects related to design code changes follow in Section 4. A discussion of
the review findings concerning the licensee's compliance status with respect
to load and load combination changes is presented in Section 5.

e o
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TER-C5506-423

4. TABULAR SUMMARY OF REVIEW PINDINGS OF LICENSEE COMPLIANCE
STATUS CONCERNING IMPLEMENTATION OP SEP TOPIC III-7.B
IMPACT OF DESIGN CODE CHANGES

Porm sheets summarizing the review findings concerning technical aspects
with respect to the implementation of SEP Topic I11-7.B as related to design

code changes follow.

- -
JuUl Frankiin Research Center
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CODE CHANGE CITED AS SCALE A~
IN TER-5257-322

SUMMARY OF LICENSEE COMPLIANCE STA -
IMPACT OF DESIGN CODE CHANGES

LICENSEE'S ACTION TO RESOLVE
POTENTIAL CONCERN

REFERENCED CODES

AND PARAGRAPH

CURRENT

DESCRIPTION OF
CODE CHANGE

(See Indicated
Repoct Section)

AISC 1980 AISC 1963

1.11.4 1.11.4

1.1L.5 -

1.10.% 1.10.6

ni:
» -
3

1.88.2.2 -

Shear connectors

in composite
beams (2.1)

Composite beams
or glrders with
formed steel
deck (2.2)

Hybrid glrders
2.3)

Compression
elements having
width/thickness
tatio greater
than specified
in 1980 Code
(z.4)

Tension members,
when load is
transmitted by
bolts or tivets
2.5)

Notes: 4.

— IEVEIRCE
PAGE

DOCUMENT NUMBER

Ref. 2 p. -2
App. A
Retf. 2 p. 42
App. A
Ref. 2 p. 43
App. A
Ref. 2 p. )
App- A
Ref. 2 p. -4
App. A

The Licensee has not yet considered this code chang
2. Paragraph 4.1 iIn Appendix A of Reference 2 states,

APPROACH

Calculations and con-
struction drawings were
teviewed for the use of
shesr coanectors for
composite beams.

Calculations and con-
struction drawings were
revieved for composite
beams with steel deck-
ing. BSelected beams
were analysed for loads
shown on the drawinge.

Construction drawings
and specitfications were
reviewed for the exis-
tence of hybrid glrders.

The plant structural
wodel was reviewed to
determine where tee sec-
tions were used in com-
pression. These were
evaluated under normal
operating load combina-
tions.

Using the formulas and
ellowables for each
code, the structucal
capacity of a generic
design example was
computed and mpared.

ALUATI

18 METHOD
VALID AND
APPROPRI -

ATE?

Yes

Yes

18 BUFFICIENT
EVIDENCE

JUSTIFY CON-
CLUSIONS?

|
"8

PLANT: Ginna
STRUCTURE:

Sheet 1 of 11

Resolved

All steel structures

Purther inves-

loads shown tigation

on draw-
ings.

Not appli-
cable

operating
load com-
binations.

Resolved

required for
C and D service
conditions.

Fucrther inves-
tion required
for C and D

service condi-

tions.
.

e in conjunction with current accident and faulted secrvice loading conditions.
*the effects of selsmic loads are not a part of the code comparison of this report.*
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CODE CHANGE CITED AS SCALE A

IN TER-5257-322

SUMMARY OF LICENSEE COMPLIANCE STATUS -~
IMPACT OF DESIGN CODE CHANGES

REFERENCED CODES
AND PARAGRAPH

CURRENT _ DESIGN

CODE CHANGE __ MEFERENCE
(See Indicated FAGE
Report Gection) DOCUMENT NUMBER

AISC 1980 AISC 1963

1.5.1.2.2 -

1.15.5.2 -
through
1.15.5.4

Beam end connec- Ref. 2
tion with top

flange coped, If
subject to shear

(2.6)

Column web Ref. 2
stiffeners fox
connections

carrying moment

or restrained

member connec-

tion (2.7)

LICENSEE'S ACTION TO RESOLVE
POTENTIAL CONCERN

Steal fabrication draw-
ings were reviewed for
major members with
bolted connections and
coped top flanges.
Lightly loaded glirts,
platforms, stalr
stringers, etc. were not
included.

The block shear capaclity
of each beam was com-
pared with:

1. loads shown on the
constructlon drawings

2. the shear capacity of
the bolts, ox

3. the maximum sllowable
load for the beams
span.

Consteuction and fabel-
cation drawings were
revieved for use of
moment connections.
Only screenhouse roof
taams were 80 designed.
These were checked
against the AISC 1980
Code using the original
applied loads.

Ginna
STRUCTURE
Sheet 2 of 11

All steel structures

ALUA ‘@ acTION  LICENSEE STATUS
IS SUFFICIENT
I8 METHOD EVIDENCE BTATUS NITH
VALID AND REPORTED TO CONCLUSIONS RESPECT TO FURTHER
APPROPRI- JUSTIFY CON- AND COMMENTS THIS CODE ACTION
__ATE?  CLUSIONS? _ (SEE NOTE) _ CHANGE = REQUIRED
Yes See Notes c-6 oK for Purther Inves-
162 ioads shown tigation
(Sheet 1) on the required for
construc- C and D service
tion draw- conditions.
ings.
Yes Sse NOtes c-7 oK for Further inves-
182 original tigation
(Sheet 1) spplied required for
loads. C and D service
conditions.

£Zy-905S0-¥aL
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CODE CHANGE CITED AS SCALE A
IN TER-5257-322

SUMMARY OF LICENSEE COMPLIANCE STATUS -~

REFERENCED CODES
AND PARAGRAPH

CURRENT DES 1GN

DESCRIPTION OF
CODE CHANGE

{See Indicated
Report S:ctiomn)

REFERENCE
PAGE
DOCUMENT NUMBER

AISC 1980 AISC 196)

2.9 2.9

Spacing of Ref. 2 P -4
lateral supports App- A
of mewmbers

designed using
plastic design
methods (2.8)

IMPACT OF DESIGN CODE CHANGES

LICEMSEE'S ACTION TO RESOLVE
POTENT IAL CONCERN

APPROACH

All steel structures

Sheet 3 of 11

EVALUATION OF LICENSEE'S ACTION LICENSEE STATUS

IS METHOD

VALID AND

APPROPRI -
ATE?

Avallable calculations
and the Ginna FSAR were
teviewed for evidence of
plastic design methods.

Yes

IS SUFFICIENT
EVIDENCE

JUSTIFY CON- AND COMMENTS
CLUSIONS?

See Notes c-8
1s2

(Sheet 1)

THIS CODE ACTION

{SEE NOTE) __ CHANGE = __REQUIRED

OF for all Mo action
loadings tequired unless
when reac- plastic loglc
tions ls subsequently
remalin used to justify
elastic at the Integeity
beam of the existing
supports. structucres
under Scale A
loading com-
Sination. If
80, Licensee-
wtated con-

clusions must
be reexamined.

EZP=-90550-¥AL
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CODE CHANGE CITED AS SCALE A
IN TER-5257-1322

BUMMARY OF LICENSEE COMPLIANCE STA -

IMPACT OF DESIGN CODE CHANGES

LICENSEZ'S ACTION TO RESOLVE
PUTENTIAL CONCERN

REFERENCED CODES

DESCRIPTION OF

AND PARAGRAPH CODE CHANGE

CURRENT
ACI 349-76 ACI 319-6)

11.13 -

{See Indicated

DESIGN  Report Section)

Short brackets
and corbels (not
on the contain-
ment shell) (2.9)

1"

REFERENCE

DUCUMENT WUHBER

p- 17
Bect .
5.2
Att, )

TION L 'S ACTI'N LICENEGE STATUS
18 SUFFICIENT
18 METHOD EVIDENCE FTATUS WITH
VALID AND REPOKTED TO CONCLUSIONS RESPECT TO FURTHER
APPROPRI- JUSTIFY CON- AND COMMENTS THIS CODE ACTION
AP P ROACH ATE? _ CLUSIONS? (SEE NOTE) _ CHANGE  _ WEQUIRED
Concrete outline draw- Yew Yes c-9 Resolved None

ings and avallable
original calculations
were reviewed to deter-
sine where brackets and
corbels were used.
Twelve corbels were
found. BSignificantly
loaded corbels having
similar geomatry were
grouped. A corbel from
each group (judged to
have the worst load) was
evaluated for compliance
with ACI 349-78 conflg-
uration requiresents.

it all crequicrements were
met, the capacity of the
corbel was calculated

in sccordance with ACIH
349-76. 1f » corbel did
not confors to config-
uration requirements,
the concrete shear
stresses was computed,
taking no credit for
reinforcing.

PLANT: Ginna
STRUCTURE: All concreta structures
Sheet 4 of 11

EZP=-90550-¥AL
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CODE CHANC® CITED AS SCALE A
IN TER-5257-322

SUMMARY OF LICENSEE COMPLIANCE STATUS -~
IMPACT OF DESIGN CODE CHANGES

LICENSEE'S ACTION TO RESOLVE
POTENTIAL CONCERM

DESCRIPTION OF
CODE CHANGE

(See Indicated
Report Section)

REFERENCED CODZS
—AND PARAGRAPN

CURRENT DES IGN

PAGE

DOCUMENT WUMBER ____ APPROACH -

ACI 349-76 ACI 318-6)

R PR S O voRNG Y
JRUID) YURISIY UIDjuRLY

11.16.1 - Shear walls used
through as primary load-
11.16.6 carrylng members
(2.10.1)

U

~

»

1
11.16.7 - Punching shear

stress for walls
(2.10.2)

1

p. 20
Sect.
5.4.1
Att.

p. 22
Sect.
5.4.2
Att.

3

PLANT: Ginna
STRUCTURE: All concrete structuces
Sheet S of 11

'S ACTION _ _ LICENSEE STATUS
I8 BUFFICIENT

A total of 187 shear
walle was ldentified.
The walls in each bulls-
ing were taken as &
group, and further clas-
sified as either Inte-
tlor or exterior. One
wall representative of
each classification was
evaluated. For the
controiling load com-
bination, in-plane ver-
tical, in-plane horizon-
tal, and laterzl loads
on the wall were evalu-
aied to code provisions.
(Shear walls in the
screenhouse were evalu-
ated by comparison with
auxiliasry building
walls.)

Load sheets from the
Ginna Selsmic Upgrade
Program were reviewed to
determine punching loads
from pipe and equipment
suppocrts, For p'oe sup-
ports, the most sevece
loads found were applied
to the thinnest wall,
using a 6-in square area
of application. The
capacity of the wall
celculated In accordance
with the ACI 349-76 pro-
visions was determined.
Equipment punching loads
were Individually
treated.

I8 METHOD EVIDENCE STATUS WITH
VALID AND REPORTED TO CONCLUSIONS RESPECT TO FURTHER
APPROPRI- JUSTIFY CON- AND COMMENTS THIS CODE ACTION
__ATE?  CLUSIONS? _ (SEE NOTE) _ CHANGE = REQUIRED
Yeos Yes c-10 Resolved RGLE has com-
except for mitted to sake
diesel modifications
generator  to the diesel
bullding. generator
butlding.
Yes Yesu c-11 Resolved None

£ZP=905S0-¥aL



=

VRS PRI By O O v
1BIUID) UIRISIy UIpjuRl 4 nn.",lﬂ

CODE CHANGE CITED AS SCALE A
IN TER-5257-322

SUMMARY OF LICENSEE COMPLIAMCE STATUS -~

IMPACT OF DESIGN CODE CHANGES

LICENSEE'S ACTION TO RESOLVE
POTENTIAL CONCERN

REFERENCED CODES
AND PARAGRAFH

CURRENT DESIGN

ACT 349-76 ACL 318-63

11.15% -

-Ez-

T

DESCRIPTION OF

CODE CHANGE REFERENCE

(See Indicated
Report Section)

Structural
slements loaded
in shear where
it is Inappro-
priste to con-
slder shear as a
measure of diag-
onal tension
(shear friction)
(2.1

DOCUMENT NUMBER

p- 18
Bect.
5.3

Ate, 3

——APPROACE

__EVALUATION OF LICENSEE'S ACTION  __ LICENSES STATUS

I8 SUFFICIENT
EVIDENCE

PLANT: Ginna
All concrete structuces
Sheet 6 of 11

STRUCTURE:

VALID AND REPORTED TO CONCLUSIONS RESPECT TO
JUSTIFY CON- AND COMMENTS THIS CODE

APPROPRI -
ATE?

CLUSIONS? (SEE WOTE) _ CHAMGE  __ WEQUIRED

Review of concraete out-
line deawings and availl-
able calculations
revealed 203 shear-fric-
tion conditions from a
var lety of beam and slab
supports and other sit-
uations. Similar con-
flgurations were grouped
together in 15 catego-
ries. Taking credit
only tor reinforcement
meating ACI 349-76 pro-
visions, the shear
capacity of one member
(the most heaviiy
loaded) of each group
was determined. This
capacity was checked
against a code-tequired
tactor of safety or
(falling this) against
actual fallure.

Yes

Yes, but
sse Note
C-11 and
status com-
ment

c-12

oK for
loads
stated in
example
gliven in
Reference
5.b.

FURTHER
ACTION

Further lnves-

tigation may be
required for

C and D service
conditions,

EZP-905S0~¥AL



CODE CHANGE CITED AS SCALE X
IN TER-5257-322

SUMMARY OF 1ICENSEE COMPLIANCE STATUS -~ STRUCTURE: All concrete structures
IMPACT OF DESIGN CODE CHANGES Sheet 7 of 11

LICENSEE'S ACTION TO PESOLVE

POTENTIAL CONCERN

REPERENCED CODES
AND PARAGRAPH

DESCRIPTION OF

(See Indicated
Report Bection)

R PR 4 By O NG Y

JRUID) YDIRISIN UIPjURL 4 QHE[*

ACI 349-76 ACL 318-63

Concrete reglons Ref, )
subject to high-
temperature time-
dependent and
position-depen—

dent temperature
variations (2.12)

-pZ~-

spliced rein-
forcement subject

. BEFERENCE

DOCUMENT NUMBER

p. 23
Bect,
$.5

Att. 3

p- 15
Bect,
5.1
Att, 3

APPROACH

TioN : ___LICENSEE STATUS
18 SUFFICIENT

18 METHOD EVIDENCE BTATUS WITH

VALID AND REPORTED TO CONCLUSIONS RESPECT TO FURTHER

LOPROPRI- JUSTIFY CON- AND COMMENTS THIS CODE ACTION

__ATE?  CLUSIONS? _ (SEE NOTE) __CHANGE = __ REQUIRED

In bulldings where @
possible thermal differ-
scrential condition of
consequence could occur,
drawings and calcula-
tions were teviewed to
determine thersal condi-
tions, Bix situations
were found, Of these,
the cable tunnel condi-
«lon vas judged to be
the worst case and evel-
uated. Using the most
severe loading combina-
tion, the moments in the
cable tunnel were deter-
mined and compared to
the corresponding moment
capacities.

Drawings and calcula-
tions were reviewed to
detecmine coiumns with
spliced reinforcing; 57
were found. ALl use lap
splices at the bottom of
the colusn, These were
grouped, asccording to
their reintorcing
details and sizes, into
nine categorlies, One
heavily loaded column
from each group was
chosen for evaluation to
to ACI 349-76 provi-
slons. The splice

Yes Yes c-13 Resolved None

Yes Yes, for the C-M4 oK for Purther inves-
loads con- loads con- tigation msay be
sidered in sidered In rcequired for
the compu- the report, C and D service
tatione but the conditions.

report does
not clearly
state that
all extrome
load cases
have been
considered
for ail
column

groups.

£ZP-905S0~¥AL



PLANT: Ginna
STRUCTURE: All concrele structures
Sheet 8 of 11

SUMMARY OF LICENSEE COMPLIANCE STN -
IMPACT OF DESIGN CODE CHANGES

CODE CHANGE CITED AS SCALE A LICENSEE'S ACTION TO RESOLVE

IN TER-5257-322 POTENTIAL CONCERN ¥ 9 P LICENSEE !_f_‘_m
IS SUFFICIENT
REFERENCED CODES DESCRIPTION OF 18 METHOD EVIDENCE STATUS WITH
AND PARAGRAPH CODE CHANGE VALID AND REPORTED TO CONCLUSIONS RESPECT TO FURTHER
(See Indicated PAGE APPROPRI- JUSTIFY CON- AND COMMENTS THIS CODE ACTION
cummEwT _ DESIGN Mepoct Section) BDOCUMENY WawgR _ APPROMCH . ATE7  CLUSIONI (SEE NOTE) _ CWANGE  _ REQUIRED

ACT 349-76 ACT 318-63

7.10.3 capacity was calculated.
{Cont.) It the splices did not
have the minimum
required splice length
to fully develop the
bar, splice capacities
were reduced In propor-
tion to thelr length.

-GZ-

Appendix B -~ Steel esbedment Ref. 2 p- 4-7  Frrom a total population Yes
used to transmit Bect.

load to concrete 4.2.9

See Notes c-15 O for
of 194 columns, 46 1 &2 normal
(having concrete anchor- (Sheet 1) design

Further inves-
tigation may be
required for

(2.14)

age) were selocted an a
statistical sasple for
evaluation. These
column anchorages were
checked for ductile

loads using C and D service
Turrent conditions.
load

comb | na-

tions.

fatlure and other
requirements of the ACI
349-80 Code. If code
requitrements were met,
the anchorage was deemed
scceptable. If not, the
ulitimate capacity of the
anchorage was compared
to the normal design
load combinations.

"
Appendin C -- Elements subject -- -
to implusive and
impactive loads,
whose fallure
msust be precluded
(2.1%)

This item will be addressed in the Structural Upgrade Piogram.

£Z¥=-90850-¥AL
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CODE CHANGE CITED AS BCALE A

SUMMARY OF LICENSEE COMPLIANCE STATUS --
IMPACT OF DESIGN CODE CHANGES

LICENSEE'S ACTION TO RESOLVE

PLANT:
STRUCTURE: All concrete structures
Sheet 9 of 11

IN TER-5257-322 POTENTIAL CONCERN EVALUATION . ______LICEMSEE STATUS
18 SUFFICIENT
REFERENCED COLES DESCRIPTION OF 18 METROD EVIDENCE STATUS WiTH
AND PARAGRAPH CODE CHANGE VALID AND REPORTED TO CONCLUSIONS RESPECT TO FURTHER
(See Indicated PAGE APPROPRI- JUSTIFY CON- AND COMMENTS THIS CODE ACTION
CURRENT _ DESIGN  Report Section) DOCUMENT WUMBER __ APPROACH ATE?  CLUSIONS? (SEE WOTE) _ CHANGE = WEQUINED
ASME BePV  ACI J1B-8)
Code
Section 111
piv 2, 1980
cC-3421.5 -- Contsinment p. 2 Resolved in SER transmitting TER-CS257-322 to RGeE
transmitting Bect. {Section 1.2, Attachment ) of Reference 3).
‘nplane shear 1.2
(2.16) Ate, 3
cC-3421.6 1707 Reglion of the P A total of 126 panetra- Yes Yeu c-16 Resolved Mo fusther
containment shell Sect. tions was identified, action
subject to 5.6 and grouped by sleeve required.
periphural shear Att. 3 dliaseter into ten cate-
. 2.1 gotrles. Bome groups
were adequate by inspec-
tion; for others a “worst
case® penetrastion from
each group was chosen -
and the shell capacity
of these penetrations
was evaluated. Actual
factors of safety were
calculated and compared
o the factor of safety
M required by the code.
cc-3421.7 921 region of con- p. 26  SBtructural drawinge were  Yes Yes c-17 Resolved Mo further
tainment shell Bect. tevieved to ldentify action
subject to 5.7 penetzations which rely required,

torslon (2.18)

Akt, 3 upon concrete capacity

to resist torsion. Only
the main steam and feed-
water penetrations were

found to be so designed.

£ZP=-905S0-¥aAL



OO0 AP 4 B O SOmNG ¥
3 YRaRRY UL 1110

CODE CHANGE CITED AS SCALE A
IN TER-5257-322

SUMMARY OF LICENSEE COMPLIANCE STA -
IMPACT OF DESIGN CODE CHANGES

LICENSEE'S ACTION TO RESOLVE
POTENTIAL CONCERN

REFERENCED CODES  DESCRIPTION OF
AND PARAGRAPH

CURRENT

CODE CHANGE
(See Indicated
Report Section)

ASME B&PV ACI 318-8)

Code

Section 111
Div 2, 1980

cCc-3
b),

“w
(c)

CcC-3532.

1.2

1"

Elements subject

to transient
thermal loading
(2.19)

Aceas of contain- Ref.

ment shell sub-
ject to blaxial
tension (2.19)

— REVERENCE

p. 27
Sect.

Att. )

DOCUMENT WUMBER __ APPRONCH  _ ATED _

Contalnmsent concrete
drawings were examined
to identify the areas
where maln reinforcing
bars are terminated.
Nine areas were found
where the »aln reinforc-
ing bars In the wall and
dome are terminated and
seven additional aieas
where supplementary bars
are terminated, Thic-
teen of the 16 areas
were individually evalu-
ated. The tensile
development lengths
required for the con-
tro.ling load combina-
tion were compared to
the development lengtas
provided.

PLANT: Glnna
STRUCTURE: All concrete structures
Sheet 10 of 11

o ——LICENSER STATUS
18 BUFFICIENT

EVIDENCE STATUS WITH
REFORTED TO CONCLUSIONS RESPECT TO FURTHER
JUSTIFY CON- AND COMMENTS THIS CODE ACTION

CLUSIONS?  (SES WOTE) __CHANGE __ RSQUIRED

e - Mot Per cresolution

addressed, of NUREG/
but s CR-2580
consldered findings.
In NURES/
CR-2580.

Yes c-18 oK, for Licensee should
load com- provide sssur-
bination ance that all

considered. containment
service loads
were considered
in this evalu-
tion.

£TP=90550-¥aL
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CODE CHANGE CITED AS SCALE A
IN TER-5257-3i2

SUMMARY OF LICENSEE COMPLIANCE STATUS --

IMPACT OF DESIGN CODE CHANGES

LICENSEE'S ACTION TO RESOLVE

_POTENTIAL CONCERN

REFERENCED CODES  DESCRIPTION OF

_ AND PARAGRAPH _ CODE CHANGE

(See Indicated

_REPERENCE

PLANT: Al
LTRUCTURE

nns
All concrete structuces

Sheet 1: of 11

.
—LICENSES STATUS
18 SUFFICIENT
1S METHOD  EVIDENCE STATUS Wita
VALID AND REFORTED TO CONCLUSIONS RESPECT TO PLATHER
APPROPRI- JUSTIFY CON- AND COMMENTS THIS CODE ACTION

m&_u__w____am_mm_m__m_

CURRENT _DESIGN  Report Sectlion)

ASME BaPV ACTE 318-6)
Code

Sectlion 111

piv 2, 1980

Brackets and
corbels in con-
talnment shell
(2.21)

cCc-3421.8 —

p. 7
Sect.
5.0

Att.

3

Drawings and calcula-
tions for the contain-
ment shell were reviewed
to determine where
corbels were used.

Mo brackets  None
ot corbels

wera found

in the con-
talinment

shell.
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In the following notes, the Licensee’'s conclusion is presented first,

followed by the reviewer's comments, if any, in brackets.

C-l.

C‘2 .

C-3 -

C=4.

C-5.

C-6.

(:-3\

The review showed that the steel beam section was adequate to carry
the applied loads and that composite action was not relied upon.

The analysis showed that composite design was not required for
these beams and the Licensee surmised that the existing shear
connectors were provided to preclude lateral torsional buckling in
the top flange.

i@ review showed no use of hybrid girders in plant structures.

The review showed that, under ncrmal load combinations, none of the
tee section failed the code check for members in compression.

The results of the generic review showed that, for the structural
materials used in the Ginna plant, the AISC 1963 Code provides a
more conservative design.

(Por this design code change, the conservatism or nonconservatism
of the 1963 AISC Code is material dependent. For the Ginna plant,
where all structural members are of A-36 steel, the conclusion that
the 1963 AISC Code is more conservative is correct. However, this
is not necessarily true of plants which also use other construction
materials, particularly the higher strength steels.]

In all cases, it was found that the beam capacity was controlled by
one of the three other loading limits cited and not by the block

shear capacity.

(Positive evidence that coping will not reduce safety margins is
provided for those beams which pass comparison tests 2 and 3. For
such beams, the critical section ccntrolling beam capacity is not
chgouqh the coping but elsewhere.

Determination of coping acceptability by test 1 shows that safety

margins (although smaller than formerly perceived to be) are still
code acceptable for the loads that the Licensee considered, 1i.e.,

normal operating conditions.

In any case, since to date only normal operating loads have been
considered in the Licensee's review of this item, any structural
concern about the acceptability of coped members at the Ginna plant
is relegated to the review of member acceptability under the portion
of the III-7.B topic devoted to loads and load combinations. ]
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It was determined that no column web stiffeners are required to
safely carry the original applied lcads.

c-8. No evidence was found of plastic design methods being used.

C-9 »

C-IO -

C°11-

C"u .

(7:3\

Evaluation of the twelve corbels showed:

b.

The

Six of seven corbels supporting primary structural elements met
code requirments. One did not conform with the minimum
reinforcing requirements but its stresses were too small to be
of concern.

rThe five corbels which support secondary elements did not
comply with the code requirements for reinforcing. However,
all five have insignificant stresses.

evaluation showed:

The shear walls in the auxiliary building, intermediate
building, control building, containment interior structures,

and screenhouse met the code requirements.

The shear walls in the diesel generator building did not meet
current code criteria because 2f the new code provision for
in-plane shear.

The evaluation found that, in all cases, the walls met the code
required factor of safety for punching shear.

The results showed:

Six groups representing 26 conditions had safety factors that
were equal to oOr greater than the code-required factor of

safety, considering only code-satisfying reinforcing.

Five groups representing 108 conditions met the code-required
factor of safety, considering code-satisfying reinforcing plus
taking credit for any additional well-anchored reinforcing
installed.

Two groups representing three conditions met the code-required
factor of safety for shear stresses in unreinforced concrete.

One group representing six conditions (beam pockets for beam
supporting the intermediate building floor) had an actual

factor of safety less than the code requires, but greater than
unity against ultimate failure.
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[Computations for the beam pockets for beams supporting the
floor at elevation 271 ft in the intermediate building were
examined during of the review. This was one of several sample
calculations arbitrarily chosen by the reviewers and provided
by the Licensee to serve as examples typical of computations
made by the Licenses in support of its conclusions. It was
noted that the loading combination used in this computation was
the most severe of the operating loads (which included the
operational basis earthquake). However, a more severe loading
would appear to occur under accident conditions (for example, a
load combination including the safe shutdown earthquake).

1f the same procedure used for the check computations made by
tie Licensee were applied to the latter loading, it appears
that the beam pockets would exhibit a factor of safety less
than 1. However, the check computation is conservative, It
relies on the shear capacity of the concrete alone and takes no
credit for additional shear resistance provided by existing
bearing plate anchors and other reinforcement that may also be
present.]

e. One group representing two conditions met the code required
factor of safety assurming an in-situ concrete strength (f'c) of
3300 psi, as opposed to the 28-day strength of 3000 psi. This
in-situ strength is judged to be reasonable.

(The reviewers concur that it is reasonable tc expect a
long-term strength increase of at least this much.]

f. 'the results for the screenhouse show the safety factors are
greater than those required by the code.

rThe factor of safety found for the cable tunnel was greater than
the code requires. Based on this "worst case," the remaining five
elements were judged to meet the current code requirements.

The evaluation found all concrete columns examined met the code
required factor of safaty.

Results of the evaluation:

a. Of the 46 column anchorages evaluated, 22 did not meet the ACI
349-80 Code.

b. Of the 22 that did not meet the code, 5 anchorages were
unacceptable for the applied loads.

Using statistical projection, at a 95% confidence level, no more

than 27% of the population of 194 column anchorages would have
unacceptable margins of safety for normal load combinations.
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C-16. The results of the evaluation:

a. Por penetration groups with 6-in, 12-1/2-in, and l4~1/4~in
diameter sleeves, the code-specified punching shear capacity of
the concrete exceeded the ultimate axial load of the pipe
penetration.

b. FPor penetration groups with 24-in and 54-in diameter sleeves,
the shell capacity was judged to be adequate, since no
significant punching shear loads were identified.

¢. At equipment and personnel locks, significant punching shear
loads occur under containment internal pressure only. Under
the abnormal loading condition (1.5 Pa), adequacy against
punching failure local to the penetration was demonstrated by
calculations.

d. Por the groups with 10-in and 24-1/4~in diameter sleeves, the
shell capacity was shown adequate.

e. FPor the 29-in and 45~1/4-in diameter sleeve groups (feedwater
and mainstream penetraticns), tne shell was found not to meet
the current code-required factor of safety using pipe rupture
loads from the original plant design calculations. Howaver,
the actual factor of safety ies greater than 1.0.

Cc-17. A torsional shear stress check was not required.

c-18. In all of the 13 areas evaluated, the provided tensile development
lengths exceeded ASME Code requirements.

-
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§. REVIEW PINDINGS - LOADS AND LOAD COMBINATIONS

This section presents, on a siructure-by-structure basis, the review
findings concerning the Licensee's compliarce statue with respect to the loads
and load combination aspecta of SEP Topic III-7.B.

5.1 CONCRETE CONTAINMENT SHELLS

The reviewers concur with the RGGE conclusion (see Page 10, Attachment 3,
Reference 9) that the following set of loads is, as reduced by building-
specific considerations, a proper loading combinaticn under current criteria.

1. D+ L+F +Pve+To+

2. D+ L+P+Pv+TO+E + R

3, D+ L+P+Pv+TO+W+ RO

4. D+ 1l.3L+ P +Pv+To+ lL.5BO +Ro

S, D+ 1l.3L +PFP +Pv +TO + 1l.5W + RO

6. D+ L+P +Pv+To+Ess + RO

7. D+ L +P +Pv+ TO+ Wt + RO

8. D+ L+ P+ 1.5P2 +#T2a +#+ Ra

9. D+ L +PFP +Pa+Ta+ 1l.25Ra

10. D+ L+ P+ 1.25°a + Ta + 1.25E0 + Ra
11. D+ L + P + 1.,25Pa + Ta + 1.25W + Ra
*12, D+ L+F+To+ Eo
*13, D+ L+P+TO+ W

4. D+ L+ P +Pa+Ta+ Ess + Ra+Yr+Y)j

TER-C5257-322 had cite. load combinaticns 7, 8, and l4 as Scale A‘.

RG&E has demonstrated in Section 1, Attachment 2 of Reference 3 that lcad

conclusion is based on the results of SEP Topics II-2 and III-6.

Based on the conclusions drawn in NUREG/CR-1821 (substantiating the
seismic adequacy of the containment to withstand SSE considered as acting
alone) and the findings of NUREG/CR~2580 (where seismic stresses were
considered in combination with othar loadings), the Scale Ax rating may also
be removed irom load combination 14.

*The Licensee's response references a single load combination (designated
as License No. 12) representing the combined load combinations 12 and 13.
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$.2 CONTAINMENT LINER

Based on the information provided by RG&E (Section 2, Attachment 2,
Reference 3), the following set of loads appears o be a proper loading
combination under current criceria when reduced by plant-specific
considerations.

l. D+ L+PFP+TO

2. D+ L+PF+Tc+Eo

3. D+ L+P+TO+ W

4. D+ L+F+To+ BEo

5. D+ L+P+TO+ W

6. D+ L+P? + To + Es)

7. D+ L+PF +TO+ Nt

8. D+ L+ P+ Pa+Ta+ Ra

9. D+ L+ F +Pa+Ta+Ra

10, D+ L+ 2+ Pa+Ta+Eo+ Ra
11. D+ L+ P +Pa+Ta+ W+ Ra
#]12. D+ L+ P + Ha+ To + Eo
*13, D+ L+PFP+Ha+To+ W

4. D+ L+ P +Pa+Ta+ Ess + Ra

Load combinations 7, 8, and 14 are cited in TER-CS5257-322 as Scale A:.

Although the concrete shell and liner form an intergral structure and are
cucrently designed to the same code provisions, the liner was given individual
attention in the Topic I1II-7.B study because of the special considerations
associated with it. Primary among these considerations is maintenance cf
iiner integrity. Loading cases 7, 8, and 14 are retained as Scale Ax
pending:

1. Resolution under Topic III-6 of effects associated with pipe
reactions occurring under accident or faulted service conditions.

2. Resolution of concerns for dome liner integrity raised in
NUREG/CR=2580.

*See footnote on page 33.
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5.3 SPENT FUEL POOL (CONCRETE)

The reviewers concur with the RG&E conclusion that the following set of
loads is, as reduced by building-specific considerations, a proper load
combination under current criteria.

1. 1l.4D + 1.7L

2. l1l.4D + 1.7L + 1.9Eo0

3. 1.4D + 1.7L + 1.7W

4. 0.75 (1.4D + 1.7L)

5., 0.75 (1.4D + 1.7L + 1.9E0)
6. 0.75 (1.4D + 1.7L + 1l.7W)
7. 1.2D + 1.9Eo

8. 1.2D + 1.7W

9. D+ L + Ess

10. D+ L + Wt

1l. D+ L

12. D+ L + 1.25E0

13. D+ L + Ess

TER-C5257-322 had cited load combinatiuns 10 and 13 as Scale Ax.

RGSE has demonstrated in Secticrn 3, Attachmont 2 of Reference 3 that load
combinations 10 and 13 may be removed from the list.

This was based on the Licensee's response concerning loading case 10
which states:
"It was shown in the SER's for SEP Topics III-2 and III-4.A, that the

Spent Puel Pocl would not be affected by wind and tornado (including
missile) loadings."

Corcarning loading case 13, the Licensee stated:

*The spent fuel pool was shown to be adequate to withstand SSE loads, per
N"TEG/CR-1821. Temperature variations as the result of failures in the
Spent Fuel Pool Cooling system were considered, and found acceptable, in

the NRC's SER for SEP Topic IX-1l, 'Fuel Storage', dated January 27, 1982."

The original analysis of the spent fuel pool treated earthquake loadings
using static equivalent forces; current practice requires dynamic analysis.
However, because the pool is a massive structure and because of its location,
it is expected to respond to e-crthquake loads without appreciable amplification
or structural deformations. Consequently, it seems reasonable to expect that

static and dynamic treatment should not produce widely divergent results.
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On this basis, for Topic 11-7.B cbjectives, the review finds that pool
adequacy has been demonstrated.

5.4 AUXILIARY BUILDING (CONCRETE)

The reviewers concur with the RG:E conclusius that the following set of
loads is, as reduced by building-specific consideratiors, a proper loading
combination under current criteria.

1. 1l.4D + 1l.7L
2. 1.4D + 1.7L + 1l.9E0

3. 1l.4D + 1.7L + 1.7W

4. 0.75 (1L.4D + 1.7L + 1l.7R0)

5. 0.75 (1.4D + 1.7L + 1.7Ro + 1.9E0)
6. 0.75 (1.4D + 1.7L + 1l.7Ro + 1.7W)
7. 1.2D + 1l.9Eo

8. 1.2D + 1.7W

9. D+ L + Ro + Ess

10. D+ L + RO + Wt

ll. D+ L + Ra

12. D+ L + Ra + 1.25E0

13. D+ L + Ra + Ess

TER-C5257-322 had cited load combinations 10 and 13 as Scale A‘.

The A‘ classification for both of these loading combinations is
retained pending:

1. resolution of issues related to masonry walls, and

2. establishment of embedment strength needed to ensure that all columns
can wi.nstand loadings found during SEP seismic review and alco from
tornado loadings at wind magnitudes satisfying SEP objectives.

RGGE states that loading combination 13 reduces to loading combination 9,

a case treated in the original analysis of the auxiliary building. Except for
regions local to pipe penetrations or pipe supports (or the like) . this
equivalency does exist. However, it should be made clear that absence of a
Scale A citation of a previously analyzed load combination does not necessarily
reflect tacit agreemert that existing analytical results are in full accord
with current criteria. It merely indicates that some other loading

combination was deemed likely to be more significant.

—
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5.5 AUXILIARY BUILDING (STEEL)

Based on the information provided by RG&E (Section 5, Attachment 2 of
Reference 1), the following set of loads appears to be a proper loading
combination uncder the current criteria.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
1l.

D+L

D+ L+E
D+L+W

D+ L+ RO
D+L+R +E
D+L+R+W
D+L+@+E
D+ L+ Ro+ Wt
D+L+Ra
D+L+Ra+E
D+L+Ra+E'

TER~CS5257-32" had cited load combinations 10 and 13 as Scale A‘.

The A classification for both of these loading combinations is
retained pcnding results from the RG&E Structural Reanalysis Program.

5.6 CONTROL BUILDING

The reviewers concur with the RG&E conclusion that the following set of

loads is,

as reduced by building-specific considerations, a proper loading

combination under current criteria.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
1l.
12.
i3.

1.4D + 1.7L
1.4D + 1.7L + 1.
1.4D + 1.7L + 1.
0.75 (1.4D + 1.7L
0.75 (1.40 + 1.7L
0.75 (1 4D + 1.7L
D + 1.9Eo
D + 1.7W

L + Ess

L + Wt

L

L + 1.25E0

L + Ess

9Eo

Tw

)

+ 1.9E0)
+ 1.7wW)

-
.
-

-
o8

ocoooo
+ 4+ + + +

TER-C5257-322 had cited load combinations 10 and 13 as Scale Ax.

The east wall of the control building incorporates masonry bléck

construction. Although this wall is reinforced and has received analytical

e
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attention, criteria acceptable to the NRC are not available as a basis for

establishing its acceptability. Consequently, the Scale Ax racing has been
retained for both loading cases 10 and 13.

5.7 INTERMEDIATE BUILDING (CONCRETE)

The reviewers concur with the RG&E conclusion that the following set of
loads is, as reduced by building-specific considerations, a proper loading
combinaticn under current criteria.

1. 1l.4D + 1.7L

2. 1l.4D + 1.7L + 1l.9Eo0

3. 1l.4D + 1.7L + 1.7W

4. 0.75 (1.4D + 1.7L + 1l.7Ro)

5. 0.75 (l.4D + 1.7L + 1.7Ro 1l.9Eo0)
+ 1.7R0 +

6. 0.75 (1.4D + 1.7L . 1.7W)

7. 1.2D + 1l.9Eo

8. 1.2D +1.™

9. D+ L + Ro + Ess

10. D+ L + Ro + Wt

1l1. D+ L + Ra
*12. D+ L + Ra + 1.25Ec
*13., D+ L + Ra + Ess

TER-C5257-322 had cited load combinations 10 and 13 as Scale Ax'

The A' scale ratings for load combinations 10 and 13 are retained
pending resolution of issues relating to:

1. the wind locad magnitude in compliance with SEP objectives, and

2. the structural integrity of the intermediate building's masonry block
walls.

*Current requirements that the effects of an instantaneocus guillotine pipe
break be considered in these load combinations have been waived. The
Licensee stated:

*As noted in SEP Topic I1I-5.B, an inse:rvice inspection program has bDeen
instituted by RG&E, and accepted by the NiC, which would prevent full
diameter breaks in the steam and feedwater piping systems. Thus, only
crack breaks in the main piping, or full-diameter breaks in the small
branch lines, need to be postulated. The modifications implemented by
RG&E as a result of 'he review of postulated piping failures :in the
intermediate building (e.g., jet shields and missile barriers) conside:
the effects of the resultant piping dymanic loads."

«38=
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5.8 INTERMEDIATE BUILDING (STEEL)

Based on the information provided by RG&E (Section 8, Attachment 2,
Reference 3) the following set of loads appears to be a proper loading
combination under current criteria.

t

* * %+ *

E
w
E
w
9.

*10.
*1l.

+

o
DoUVUUUDUDODUDODUDODO
PO S T S O N B B B
st reee
+ 4+ 4+
EEEBEEEET"

+

Load combinations 8 and 1l are cited in TER-C5257-322 as Scale Ax.

A Scale A rating is retained on load combination 8 pending determina-
tion of the vind speed magnitude deemed necessary toO comply with SEP objec-

tives.

A Scale A rating is also retained on load combination 13 based on the
following conlxdctation. NUREG/CR-1821 found the intermediate building column
system, as presently constructed, to be "marginally acceptable” under SSE.
Modifications to the intermediate building are currently anticipated in order
to provide structural integrity under tornado. Assurance should be provided
that such modifications also enhance the structure's earthquake resistance Or

at least do not detract from it due to an altered dynamic response.

5.9 CABLE TUNNZL

The reviewers concur with the RG&E conclusion that the following set of
loads is, as reduced by building-specific considerations, a proper loading

combination under current criteria.

*"See footnote for corresponding items for intermediate building concrete
structures (Section 5.7).
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2.
3.
‘.
5.
‘.
7.
8.
9.
10.
11.
12.
13.

TER-C5506-423

1.4D + 1.7L

1.4D + 1.7L + 1.9Ec

1.4D + 1.7L + 1.7W

0.75 (1.4D + 1.7L)

0.75 (1.4D + 1.7L + 1.9E0)
0.75 (1.4D + 1.7L + 1.7W)
.2D + 1.9E0

. + 1.7W

+ Ess

+ Wt

+ Ta + 1.5Pa

+ Ta + 1.25Pa + 1l.2.E0
+ Ta + Pa + Ess

Do OO MM

*++ 4+ e
R

e

TER-CS257-322 had cited load combination 13 as Scale A‘.

Based on conclusions reached in NUREG/CR-1821, the Scale A! rating for

loading

combination 13 may be removed, and the structural integrity of the

cable tunnel may be considered demonstrated.

5.10 SCREENHOUSE

The reviewers concur with the RG&E conclusion that the following set of
loads is, as reduced by building-specific considerations, a proper loading

comb’nation unde: current criteria.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
*12.
*13.

1.4D + 1.7L
1.4D + 1.7L +
1.4D + 1.7L +

1.9E0
p &
0.75 (1.4D + 1.7L
0.75 (1.4D + 1.7L
0.75 (1.4D + 1.7L
1.2D + 1.9Eo

1.20 + 1.7w

+ Ess

Wt

+ +

OoDoDoODOD

L
+ L
+ L
+ L +# 1.25E0
+ L + Ess

TER-C5257-322 had cited locad combinations 10 and 13 as Scale Ax.

*Alternative methods of achieving safe shutdown are proposed under SEP Topic
III-5.B in the event of postulated pipe breaks in the screenhouse.

i

-
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A Scale A’l ranking is retained for load combination 10 pending
resolution of wind speed magnitudes deemed satisfactory to assure compliance
with SEP objectives under tornado loadings.

The Licensee observes the equivalence, when reduced by building-specific
considerations, of load combination 13 (ranked Scale Ax) and load
combination 9 (for which an original analysis was made). The original

analysis was based on representation of earthquake lcading by an equivalent
static g load; current criteria presune dynamic methods of analysis.

The Scale Ax ranking is retained pending demonstration that the

original analytical methods are adequately conservative.

5.11 DIESEL GENERATOR BUILDING (CONCRETE)

The reviewers concur with the RG&E conclusion that the following set of
loads is, as reduced by building-specific considerations, a proper loading

combination under current criteria.

l. l.‘D * l.?L
2. 1l.4D + 1.7L + 1l.9E0
3. 1.4D + 1.7L + 1.7W

4. 0.75 (1.4D + 1.7L)
5. 0.75 (1.4D + 1.7L + 1.9E0)
6. 0.75 (1.4D + 1.7L + 1.7W)

7. 1.2D + 1.9Eo

8. 1l.2D + 1l.7W

9. D+ L + Ess
10. D+ L + Wt

il D*L

12. D+ L + 1.25E0
13. D+ 5 + Ess

TER-C5257-322 had cited load combinations 10 and 13 as Scale Ax.

The Scale Ax rating is retained for load combination 10 pending
resolution of tornado wind speed magnitudes deemed necessary to comply with

SEP objectives.

The Scale Ax rating may be removed from load combination 13 based on
~onclusions stated in NUREG/CR-1821.

- -41-
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6. SUMMARY OF REVIEW FINDINGS

Number of Scale A and Scale Ay Rankings for Unresolved Items
for Ginna Seismic Category I Structures

Scale A Code Changes
ACI 318~63

vs.
AISC 1963 ACI 318-63 ASME B&PV
vs. vs. Sect. III
Issues AISC 1980 ACI 349-76 piv. 2 1980
Raised by 8 ga 6
TER-C5257-322
Resolved 3 3 ~
Remaining 5 5 2
pPlanned Resolution
per Structural
Reanalysis Program® 5 B 2
Issues Scale A, Load Combinations
Raisea by 23
TER-C5257~-322
Resolved 7
Remaining 16
planned Resolution
per Structural
Reanalysis Ptogtamb 16 (All structural elements exc2pt masonry
! walls)
Open Issues 6 (Masonry walls only)

a. Appears in TER-C5257-322 as seven items. The Licensee provided rational
treatment of code shear provisions (Section 11.16) as two separate items.

b. Presumes that RG&E concurs with general recommendations (see Section 7 of
this report) and that SEP structural acceptance criteria satisfactory to
NRC are adopted in the Structural Reanalysis Program.

_ -42-
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7. CONCLUSIONS AND RECOMMENDATIONS

The raview disclosed that Rochester Gas and Electric Corporation has
uaaertzken » substantial engineering effort responsive to the objectives of
Topic I11-7.B and that RG4E has supported its findings concerning Ginna Unit 1
with a considerable body of analytical evidence developed during the course of
its review of this topic.

A number of items were found to be unresolved and these are cited in
sections of this report dealing with the review findings.

The remaining items primarily relate to the assessment of effects that
currently defined loads and loadirg combinations for extreme environmental and
faulted service conditions may have on perceived margins of safety in building
structures that are determined to be essential to safe shutdown, especially
when these are taken in conjunction with Scale A design code changes.

RG&E plans to address these items in due course under their structural
reanalysis program. All plant modifications that may be found necessary to
comply with the objectives of the Systematic Evaluation Program are to be
constructed to current design codes and to curreitly specified loads and
loading combinations. Thus, for all modified plant structures, Topic 1I1I-7.B
will be fully resolved.

It is anticipated, however, that some structures determined to be
escential to safe shutdown will be found acceptable as built. It is likely
that determination of acceptability will be based primarily on a demonstration
that the generzal sizing of major structural elements in these buildings is
adequate to sustain current loads and load combinations. A number of the
design code changes, however, relate to the adequacy of specific structural
details. It is therefore recommended that a review of remaining Topic I11-7.B
items for essential structures which are retained as-built be incorporated as

a specific aspect of RG&E's structural reanalysis program.
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10. T. C. Stilwell (FRC)
Letter to D. Persinko (NRC)
Subject: Topic list for NRC/RG&E/GC/FRC meeting of June 21, 1983
June 15, 1983

1l. Hand-carried Gilbert Commonwealth calculations, in response to Reference

10,

T

on the following subjecte:

Integrity of structural walls against punching shear (5.6, Attachment
3 of Reference 9). Specific example: Main steam penetration under
postulated LOCA.

Integrity of elements loaded in shear with no diayonal tension (5.3,
Attachment 3 of Peference 9). Specitic example: Shear capacity of
beam pockets supporting the intermediate huilding floor.

Development length of lapped splices in columns (5.1, Attachment 3 of

Reference 9). Specific example: Column group which includes control
room column.

Coped beams (4.2.6 of Reference 8). Specific example: Integrity of
roof beams (if coped) under extreme environmental load.

Steel embedments (4.2.9 of Reference 8). Specific example: Frame
columns under low roof of the auxiliary building.

-d 5=
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FOREWORD

This Technical Evaluation Report was prepared by Franklin Research Center
under a contract with the U.S. Nuclear Requlatory Commission (Office of
Nuclear Reactor Regulation, Division of Operating Reactors) for technical
assistance in support of NRC operating reactor licensing actiocns. The
technical evaluation was conducted in accordance with criteria established by
the NRC.

v
PP

Juul Franklin Research Center
A Dvmon of The Fransin nestus




TER-C5506-423

Summary

information concerning the Ginna Nuclear Power Plant Unit 1 supplied to
the NRC by Rochester Gas and Blectric Corporation (RG&E) dealing with Topic
111-7.B of NRC's Systematic Evaluation Program was reviewed. Topic III-7.B
assesses the impact of perceived margins of safety of Seismic Category I
structures that may result from changes in design codes and from differences
between loads and loading combinaticns used for design and those currently
specified.

The review was conducted by the Pranklin Research Center with the objec-
tive of assisting the NRC in the evaluation of RG4E's compliance status with
respect to implementation of the Systematic Evaluation Program by appraising
the technical content of the information submitted.

The review found that RG&E has made a substantial engineering effort
toward resolutiocn of Topic III-7.B concerns. Although open items wvere found
to remain, these primarily relate to assessment of effects of design code
changes when appraised for loadings associated with extreme environmental and
faulted service conditions. RG&E plans to address these concerns in due
course as part of the Structural Reanalysis Program. '

vii
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1. INTRODUCTION

Current design criteria for nuclear power plant structures contain
requirements that were not in et*ect when older plants were designed and
licensed. Consequently, One aspect (designated Topic 1II-7.B) of the
implementation of NRC's System.tic Evaluation Program requires licensees tO
review changes that have occurred in structural design criteria since their
plant was built and alsc to review the loads and load combinations used for
design of plant structures by comparing them with the loads and load
combinations now specified for current construction. The licensee's ohjective
is to assess the impact that these changes may have on margins of safety of
Seismic Category I structures as they were originally perceived and as they
would be perceived under cur:isnt criteria. Upon completion of this work,
licensees report their findings to the NRC.

To assist in this review, the NRC provided licensees with plant-specific
Technical Evaluation Reports (TERS) concerning these issues (e.g., Reference
1). The TERs listed design code changes and, on a buildinq-by-bundinq basis,
the load and loading combination changes to be addressed in the licensee
review. The items listed were ones judged to have the greatest potential to
degrade the originally perceived margins of safety.

In May 1983, under contract NRC-03-81-130, the NRC retained the Franklin
Research Center (PRC) to assist in its review of licensee findings. This
report describes the review for the R. E. Ginna Nuclear Power Plant Unit 1 and
summarizes Rochester Gas and Blectric Corporation's (RG&E) compliance status
with respect to the implementation of SEP Topic III-7.B.

.
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2. DESIGN CODE CHANGES DESIGNATED SCALE A

current structural design codes contain provisions that differ from, of
did not appear in, the codes to which older plants were designed and con-
structed. Changes that were judged to have the potential to liq;litimtly
affect perceived margins of safety have been designated as Scale A. These
changes are discussed item~by-item in this section of the report.

2.1 SHEAR CONNECTOPS POR COMPOSITE BEAMS

Four major modifications to the 1963 AISC Code (2] related to the type,
distribution, and sgacing of shear connectors for composite beams oOccur in the
1980 Code [3]. These modifications are:

a. Permission to use lightweicht structural concrete (concrete made with
C330 aggregates) in compos.te designs

b. Allowance of design for composite action in the negative moment
region of continuous beams and provision of design guidance for
including the longitudinal reinforcing steel in the negative moment
resisting section

¢c. Design requirements for the minimum number of shear connectors in
regions of concentrated load

d. Maximum and minimum spacing requirements in terms of stud dlameters.

The first two modifications will not affect old designs because they were not
allowed by the previous code. The new provisicns concerning the number of
studs in the region near concentrated loads and the new limits concerning
spacing of studs may adversely affect the margin cf safety in older designs
when checked against the new code provisions. These new requirements are of
special concern in cthe case of composite beams subject to large concentrated
loads, such as those associated with extreme environmental or critical

accident conditions.

2.2 COMPOSITE BEAMS OR GIRDERS WITH FORMED STEEL DECK

The 1980 AISC Code (3] contains a new section covering stay-in-place

formed steel deck when used in a composite design. These provisions for

2=
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formed steel decking, depending on the rib geometry and the direction of the
ribs relative to the beam, may affect the load capacity of the shear studs and
the effective tlango.width of the assumed cohcrete compression flange. They
provide for reduction factors, to be aprlied to the shear stud ailowable
capacity, which account for the structural irregularity introduced into the
composite slab.

Composite beams with formed steel decks that were designed to the
previous code could have less consarvative margins of safety when compared to
present requirements, especially in cases where extreme loadings are to be
considered.

2.3 PLANGE STRESS IN HYBRID GIRDERS

The AISC Code section covering reductinn of bending stress in the
compression flange was modilied .n the 1980 Code.

The original flange stress reductior formula in the old code was needed
to account for stress transfer which may occur in ordinary beam webs if the
compression region should deflect laterally, thereby changing the bending
capacity of the cross section. In hybrid girders, the amount of the loss of
bending resistance resulting from this phencmencn will vary depending on the
relative properties of the web ana flange steel. A reduced bending stress
formula reflecting this Lnt.:actién was introduced. In order to keep the
formulation relatively simple, the reduced bending stress was made applicable
to both flanges of the hybrid member.

Beams or girders fabricated from plate where the flange and web steels
are different could have lower margins of safety under the new code than were
thought to exist under older code requiraments where the ratio of web yield
stress to flange yield stress is less than 0.45 and the ratio of the web area
to flange area is low.

2.4 STRESSES IN UNSTIFPENED COMPRESSION ELEMENTS

New requirements provide stress reduction factors for unstiffened
elements subject to compression with one edge free parallel to t/e‘tompressive
stress.

P -
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Previous code provisions allowed the designer to neglect a portion of the
area of such elements. The new code requirements provide equations for var-
ijous elements based on the critical buckling stress for plates. The new
analytical approach is more conservative for the steams of tees and less
conservative for all other cases.

where structural tees are used as main mepbers and the tee steam is in
compression, the margin of safety for older designs checked under the new code
could be significantly less than was thought urder prior code requirements.
Since bucklng is a non-ductile type failure, these new requirsments are cf
special conce-n in the case of tee shapes subjected to the extreme environ-
mental or critical accident conditions.

2.5 MAXIMUM LOAD IN RIVETED OR BOLTED TENSILE MEMEERS

The 1980 AISC Code [3] introduces codes changes which affect the paximum
load permitted in tensile members.

Two interacting code changes are involved in establishing this limit, and
the mutual effects of both must be considered in assessing the impact of the
new code upon the perception of margins of safety in tension members. The two
provisions involved concern:

1. the tensile area permitted to be used in establishing load carrying
capacities

2. the allowable stresses to be used in conjunction with these areas.

Both effects are taken into account in ranking this change. The potential
magnitude of the mutual effects of the two changes is discussed belcw.

The 1980 AISC Specification definition of "pffective Net Area" introduces
a reduction coefficient which is to be applied to the traditional definition
of net area. This essentially changes the design capacity of a tension member
when compared to older versiins of these specifications. FPirst consider only
the effect of the critical area used for the design of a tension aember as
defined in the new code compared to the ecritical area used for the design of
the same member as defined in the old code. Clearly, ;t all other factors are

-
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equal, the new code is more conservative. However, all other factors are not
the same. The changes in allowable tensile stress defirnition (on the gross
area and on the effective nat area) which were introduced simultanecusly with
the new definition of effsctive net area modify the above conclusion. in
addition, the traditional upper limit on the critical net area of 85% of the
gross acea (a requirement of the old code) is no longer a requirement of the
new code. Both of these changes interact with the new effective net area
requirement.

A valid assesament of the effect of these changes is Dest accompl ished by
a comparison of the allowable load each code perm.ts in tension members. If
one considers the allowable load on the effective net area, the value based on
the new code is a function of three variables: the new reduction coefficient,
the net area,* and the ultimate tensile strength of the steel. The allowable
load based on the old code is a function of only two variables: the net area
and the yield strength of the steel. Pirst, form the locad ratio of the
allowable load defined by the new code criteria to the allowable load defined
by the old code criteria. Next, consider the ranges of all of the parameters
mentioned above, this ratio will have defined upper and lower limits which are
a function of the ratio of the net areas, the new code net area reduction
factor, and the ratio of the steel ultimate strength to the yield strength.

Por all the steels allowed under the new code, this load ratio ranges
from 1.5 to 0.69. For all the steels allowed under the old code, this load
ratio ranges from 1.6 to 0.88. It is apparent that, for those steels with
load ratios less than 1.0, the new code is less conservative than the old.
The margin of safety of some older designs therefore could be significantly
lower when checked against the new code requirements.

2.6 SHEAR LOAD IN COPED BEAMS

The 1980 AISC Code [3] introduces additional control over the shear load
permitted at beam end connections where the top flange has been coped.

*In making this comparison, one must be careful to note that the net area 1is
not always the same under the old and new codes.

-
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Kab shear control in older codes did not distinguish between coped and

: uncoped beams or between shear allowed at connections 2nd over the free span
(except for requiring reinforcement of thin webs at connections). The shear .
load allowed was given by:

allowable shear load = 0.4 (yield strength) (gross web section).

The 1980 Code retains this limit, but intr~duces an additional
requirement to protect against a failure mode associated with coped beams.
por coped beams (and similar situations), a portion of the web may sever,
failing along the perimeter of the connection holes. In particular, coped
beam web connections where the fastener holes lie close to the butt end of the
beam may he prone toO such failures.

This web "tear out" failure is actually a combination of shear failure
through the line of fasteners together with tensile failure across ‘he
shortest path to the beam end. The failure surface turns a corner with shearc
failure along a line trending upward through the holes, combined witk tensile
failure across a more-or-less horizonta! line running out to the beam end.

The newly introduced shear limit is given as a function of the minimum
net failure surface and the steel ultimate strength. Thus, the new
requirements may Or may not control a coped beam's allowable capacity in
shear. Whether or not it does depends on both the connection geometry and the
type of steel used.

when th.s requirement is controlling, coped beams designed by previcus
rules may be found, 1if checked against the new criteria, to have significantly
smaller margins of safety than previously thought.

2.7 COLUMN WEB STIFFENERS AT FRAME JOINTS

The more recent editions of the AISC code mandate which columns must be
stiffened at locations where beams of girders are rigidly attached to the
column flange and alsc establish requirements for the geometry of such web
stiffeners. These requirements are introduced to preclude local crippling at

such frame joints.
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No such guidance was provided by AISC-63 [2]. Older codes (such as
AISC-63) left such matters to the designer's discretion. Consequently, thc:bc
is no assurance that all such columns are adequately stiffened for current
accident and faulted loadings.

2.8 LATERAL SUPPORT SPACING IN PRAMES (PLASTIC DESIGN METHOD)

The 1980 AISC Code contains changed spacing requirements for lateral
supports in portions of members in frames where failure mechnanisms are
expected to form at ultimate load.

Members of such frames must not only be capable of developing a plastic
hinge, but must also be stable eiough to sustain moments larger than those
computed on an elastic-perfect-plastic theory (because real steels work-harden
at strains expected to occur at hinge locations). Previous lateral bracing
requirements were developed for a limited range of steels. Research on
high-strength steels has shown that, for certain ranges of slenderness ratio
of the compression flange of such frame members, older specification bracing
requirements were not sufficiently conservative.

The new specification requirements make the slenderness ratio limits a
function of the steel yield strength and the member curvature (as expressed Dy
the ratio of the lesser bending moment at the ends of the unbraced segment to

the plastic moment).

The new specifications are more cor ervative for (1) any segment bent in
double curvature regardless of its steel specification and (2) very
high-strength steel members. The adequacy of frame uwembers bent in single
curvature and constructed of steels whose yield strength exceeds 36 ksi should
be examined on a case-by-case basis.

The new requirements may reduce the margins of safety thought to exist in:
1. st: ctures designed under the plastic requirements of older codes

2. elastically designed structures sized to carry a smaller maximum
load than is now required by current accident and faulted load
combinations. In this case, plastic logic may have to be invoked to
justify the adequacy of exisiting structures. Nonconformance with

-
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current bracing requirements may substantially restrict the
capability of frame members to carry code-accertable overloads.

2.9 BRACKETS AND CORBELS

ACI 349-76 (4], Section 11.13 contains design requirements for short
brackets and corbels which are considered primary load-carrying members; no
comparable requirements are provided in ACI 318-63 ([5].

The requirements apply to brackets and corbels having 2 shear span-to-
depth ratic of unity or less. They provide minimum and maximum limits on
tension and shear reinforcement, limits on ultimate shear stress in concrete,
and constraints on member geometry and location of reinforcement.

Brackets and corbels designed under earlier codes may or may not satisfy
the newly imposed limits. 1f they do “ot, they may be prone to non-ductile
failure (which occurs suddenly and without warning) and may exhibit smaller
margins of safety than those currently required.

2.10 SPECIAL PROVISIONS FPOR WALLS
2.10.1 Shear Walls

ACI 349-76, Sections 11.15.1 through 11.15.6 specify requirements for
reinforcing and permissible shear stresses for in-plane shear loads on walls.
The ACI 318-63 Code had no specific requirements for in-plane shear on shear
walls.

2.10.2 Punching Shear

ACI 349-76, Section 11.15.7 specifies permissible punching shear stresses
for walls. ACI 318-63 had no specific provisions for walls for these
stresses. Punching loads are caused by relatively concentr.ted lateral loads
on the walls. These loads may be from pipe supports, equipment supports, duct
supports, conduit supports, or any other component producing a lateral lcad on
a wall.

A\
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2.11 ELEMENTS LOADED IN SESAR WITH NO DIAGONAL TENSION (SHEAR FRICTION)

The provisions for shear friction givem in ACI 349-76 did not exist in
ACI 318-63. These provisions specify reinforcing and stress requirements for
situations where it is inappropriate to consider shear as a measure of

diagonal tension.

2.12 ELEMENTS SUBJECT TO TEMPERATURE VARIATIONS

The ACI 349-76 (4], Appendix A requirements for consideration of
temperature variations in concrete were not contained in ACI 318-63. These
new provisions require that the effects of temperature gradients and the
difference hetween mean temperature and base temperature during normal
cperation or accident conditions be considered. The new provisions also
require that thermal stresses De evaluated considering the stiffness and
rigidity of members and the degree of restraint of the structure.

2.13 COLUMNS WITE SPLICED REINFORCING

The ACI 349-76, Section 7.10.3 requirements for columns with spliced
re.-forcing did not exist in the ACI 318-63 Code. The ACI 345-76 Code
requires that splices in each face of a column, where the design load stress
in the longitudinal bars varies from fy in compression to 1/2 fy in tension,
be develuped to provide at least twice the calculated tension in that face of
the column (splices in combination with unspliced bars can provide this if
applicable). This code change requires that a minimum of 1/4 of the yield
capacity of the bars in each face of the column be developed by both spliced
and unnpucod' birs in that face of the column.

2.14 EMBEDMENTS

Appendix B of ACI 349-80 provides rules for the design of steel
embedments in concrete; the design of embedments is not specifically addressed
in ACI 318-63.

Current requirements of Appendix B are based upon ultimate strength
design using factored loads. The anchorage design is controlled by the

- -
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ultimate strength of the embedment stesl. Ductile failure (i.e., steel yields
before concrete fails) is postulated.

Under the provisions of ACI 318-63, the deéaign of embedments was left O
the discretion of the desijner. Working siress design methods were widely
used.

Consequently, it is likely that original embedment designs do not fully
conform to current criteria. Review of such designa to determine the
implications with respect to margins of safety 18 thou:ou judged a desirable
precaution.

2.15 muummmmm

Appendix C to ACI 3149-76 [4] contains design rules for structures which
may be subjected to ispulse or upact loads; no such provisions occur in ACI
318-63 (5].

The rules of Appendix C are intended to foster ductile response (i.e.,
steel yields prior to concrate failure) of auclear stcuctures if and when they
experience impulse or impact loads. For structures built tc codes not
containing such provisions, there is no assu:ance that sufficient design
effort was directed toward proporticning members to provide energy absorbtion
capability. Consequently, such structures might be prone to non-ductile,
sudden failure should they ever experience postulated accident loadings such
as jet impingement, pipe whip, compartment depressurization, or tornado

missiles.

2.16 TANGENTIAL SHEAR (CONTAINMENTS)

Paragraph cc-3421.5, Tangential shear, of Section III, pivision 2 of the
ASME Boiler and Pressjure yvessel Code (6] addressas the capacity of reinforced
concrete containments to carry horizontal shear leoad. It provides
code-acceptable levels of horizontal shear stress that the designer may credit
o the concrete. NoO specific guidance in this watter exists in ACI 318-63.

The provisions associate the allowable concrete stress in horizontal
shear with the concrete propertias, the marner in which la:e:al;loads are

.LL. Franklin Research Center
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imposed on the structure, and the presence of sufficient reinforcement to
assure that the assumed shear capacity of concrete can be developed.

Sufficient diagonal reinforcement (or its demonstrated equivalent) is to
be supplied to carry, without excessive strain, shear in excess of that
permittad in the concrete. A major consideration here is the preservation of
the structural integrity of the liner.

In containments constructed to older codes, such matters were left to the
discretion of the designer, who may or may not have provided the horizontal
shear capacity at controlled strains that the code :urrently requires.

2.17 AREAS OF CONTAINMENT SHELL SUBJECT TO PERIPHERAL SHEAR

Concrete containment design is currently governed by the ASME Boiler and
Pressure Vessel Code, Section III, Division 2, 198C [6]. The provisions for
peripheral (punching) shear appear in code Section CC-3421.6. These
provisions are similar to the ACI 318-63 Code (5| provisions for slabs and
footings, except that the allowable punching shear stress in CC-3421.6
includes the effect of shell membrane stresses. For membrane tension, the
allowable concrete punching shear stress in the ASME Code is less than that
allowed by ACI 318-63.

2.18 AREAS OF CONTAINMENT SHELL SUBJECT TO TORSION

Concrete containment design is currently governed by the ASME Boiler and
Pressure Vassel Code, Section III, Divisioa 2, 1980. Section CC-3421.7 of the
code contains provisions for the allowable torsivnal shear stress in the
concrete. Such provisions were not contained in the ACI 318-63 Code. The
present allowable torsional shear stress includes the effects of tie membrane
stresses in the containment shell and is based on a criterion that limits the

principal membrane tension strass in the concrete.
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2.19 THERMAL LCADS

ACI 349-76 Appendix A and ASME B&PV Code, Section III, DBiv. 2, CC-3440
contains requirementa for consideration of temperature variations in concrete
that are not contained in ACI 318-63.

The new provisions require consideration of the effects of thermal
gradients and of the effects depending on the mean temperature distribution
and the base temperature distribution during normal operation or accident
conditions. The new provisions also require that thermal stresses be eval-
cated considering the stiffness and riyidity of members and the degree of
restraint of the structure.

An assessment is to be made of the analytical methods used to determine
thermal stresses as compared to current code-acceptable practices, e.9., vhose
discussed in ACI 349.1R-80 and the commentary to ACI 349R~-80.

1f the methods used for design produce stress results whick are signifi-
cantly different from those current procedures generate, perceived margins of
safety could be affected.

2.20 AREAS orcomxunmsmro BIAXIAL TENSION

Increased tensile development lengths are required by Section cc-3532.1.2
of Reference 6 for reinforcing steel bars terminated in areas of reinforced
concrete containment structures which may experience piaxial tension. For
biaxial tension loading, bar development lengths, including both straight
embedment lengths and equivalent straight length for standard hooks, are
required to be increased by 25% over the standard development lengths required
for untui'u loading. Nominal temperature reinforcement is excluded from
these special provisions. ACI 318-63 had no requirements related to this
increase in development length.

2.21 BRACKXETS AND CORBELS (ON THE CONTAINMENT SHELL)

The ACI 318-63 Code did not specify requirements for brackets and
corbels. Provisions for these components are included in the ASME Boiler and

pressure Vessel Code, Section III, Division 2, Section cc-3421.8. These

e}l=
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provisions apply to brackets and corbels having a shear-span-to-depth ratio of
unity or less. The provisions specify ainimum and maximum limits for tensicn
and shear reinforcing, limits on snszar stresses, and constraints on the member
geometry and placement of reinforcing within the member.

«ll=
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3. REVIEW METHOD AND TABULAR PRESENTATIONS

information relating to SEP Topic III-7.3 which vas supplied to the

NRC by Rochestaer Gas and glectrfc Corporation and made aveilable for this
review is contained in the following documants:

1.

.

J. 2. Maier, Rochester Gas and glectric Corporation

Letter to D. M. Crutcafield, Chief, Operating Reactor Brinch No. §,
USNRC

Subject: structural Reanalysis 2rogram, SEP Topics 1I1-2.A, 111-2,
111-4.A, and 111-7.8, R. E. Ginna Nuclear Power Planc, Docket NoO.
50-244

April 22, 1983

J. E. Maier, Rochester Gas and Electric Corporation

Letter to D. #. Crutchfield, Chief, Qperating Reactor Branch No. 5,
USNRC

Subject: Structural Reanalysis Program, SEP Topics II-1.A, III-2,
111-4.A, and II1I-7.B, R. E. Ginna Nuclear Power Plant, Docket No.
50-244

May 19, 1983

J. E. Maier, Rochester Gas and Electric Corporation

Latter to D. M. Crutchfield, Chief, Operating Reactor Branch No. 5,
USNRC

Subject: SEP Topic 111-7.B, Design Codes, Design Criteria, and Load
Combinations, R. E. Cinna Nuclear Power Plant, Docket NO. 50-244

May 27, 1983

Gilbert Commonwealth calculations for the Ginna Nuclear Power Flant
unit 1 on the following subjects:

a. Integrity of structural walls against punching shear (5.6,
Attachment 3 of Reference 3). Specific example: Main steam

penetration under postulated LOCA.

b. Integrity of elements loaded in shear with no diagonal :tension

' (5.3, Attachment 3 of Reference 3). Specific example: Shear
capacity of beam pockets supporting the intermediate building
floor.

c. Development length of lapped splices in columns (5.1, Attachment
1 of Reference 3). Specific example: Column group which
includes control rcom column.

d. Coped beams (4.2.6 of Reference 2). Specific example: Integrity
of roof beams (1f coped) under extreme environmental load.

-
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e. ‘Steel embedments (4.2.9 of Reference 2). Specific example:
srame columns under low roof of the auxiliary building.

Before undertaking licensee report reviews, FRC prepared tabular forms to
be used as a working tool during the review process and also to document the
review work and its findings when the review was completed.

These tables are intended to:
1. establish a systematic and comprehensive review procedure
2. standardize, as much as posaible, the review process for all licensees

3. present a relatively compact overview of sach licensee's SEP Topic
1i1-7.B compliance status.

Two such forms were prepared, one related to design code changes and the
other to the differences between loads and load combinations used for design

and loads and load combinations current today.*

The form sheet3 provide space to summarize key :Lntofut.ion reported in
licensee responses. Certain items (such as descriptions of Scale A cods
changes, corclusions, and comments) frequently are not adaptable to
abbreviated summary. Por such items, the form sheets refer the reader either
to secticns of this TER where the ma:ter is developed more fully or to an
extended note list compiled on separate sheets. The note list, although
detached from the main table in order to allow a fuller discussion,
accompanies each table and should be regarded as an integral part of it.

The form sheet consists of four major columnar sections which:
1. identify each fcale A item

a. ltlé. the action that the licensee took or the logic that the
licensee presented to resclve the item

3. provide an assessment of engineering concliusions that may be
reasonably drawn from the evidence provided

*he tables for load and load combinations do not appear in this cteport because
RG&E plans to address these matters fully and in due course as p. 't of their

*Structural Reanalysis Program.® However, for each Seismic Catege.y I
structure, RG&E listed currently appropriate lcad combinations; th.s s

discussed later.
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4. summarize the license¢e's compliance status with respect to the item.

Items listed on the tables are designed code changes (or itemized load
combinations) designated Scale A. This list is drawn directly from
TER-CS257-322, the earlier report on this topic (1] .

Licensees may choose tO address potential concerns stemming from Scale A
items in two ways:

1. generically, i.e., On an overall basis which resolves the concern for
all plant structuces collectively, or

2. on a structure-by-structure basis.

The form sheets are compiled in a manner matching the licensee's
approach, with one form sheet containing generically treated matters and with
structure-specific fora sheets for each structure-specific matter. '

Form sheets summarizing the review findings concerning the licensee’s
compliance status with respect to the implementation of SEP Topic 11I-7.B
aspects related to design code changes follow in Section 4. A discussion of
the review findings concerning the licensee's compliance status with respect
co load and load combination changes is presented in Section 5.

P
A0
B
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4. TABULAR SUMMARY OF REVIEW FINDINGS OF LICENSEZ COMPLIANCE
STATUS CONCERNING IMPLEMENTATION OF SEP TOPIC III-7.B
IMPACT OF DESIGN CODE CHANGES

Form sheets summarizing the review findings concerning technical aspects
vith respect to the implementation of SEP Topic III-7.B as related to design

code changes follow.

) -l7-
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JLANT:  “iane
STRUCTURE: ALl steel strwctures

Sheet 1 of 11

SUMMARY OF LICENSEE COMPLIANCE STATUS -
IMPACT OF DESIGH CODE CHANGES

%)

CODE CHANGE CITED AS SCALE A INSEE'S ACTION TO RESOLVE

1N TER-3231-)22 POTENTIAL COMCENN  _ EVALUATION . _____LiCENSES STATUS
; 18 SUFFICIENT

REFERENCED CODES  DESCRIPTION OF 1S WETHOD  EVIDENCE STATUS WITH

AND PARAGRAPH CODE CHANGE RENC VALID AND REPORTED TO CONCLUSIONS RESPECT TO yURTHER
- (See Indicated PAGE APPROPRI- JUSTIFY CON- AND COMMENTS THIS CODR ACTION

_CURREWT _ DESIGN  Beport Bection) — DOCUMENT MUNBER ___aeeoace _ ATE?  CLUSIONS) {SEE NOTE) _ CHANGE = WEQUINED

AISC 1980 AISC 196)

R PR Wy O )
JRUID) YURISIY UIDIURL 4 n:",","‘

1104 [ R ) shear connectors Rel. 2 p- 4-2  Calculations and con- “an Yeu c-1 Resolved nons
in composite App. A struction dravings were
besma (2.)) teviewed for the use of

shear connectors for
composite Lesws.

1108 - Composite beams Ref. I p. 4-2  Calculations and con- Yesu Bee Noles c-2 o fox Furthetr lnves-
ot gleders with App. & struction drawings were 1s2 loads chown *igation
formed steel reviewad for composite on decaw- required for

"_. deck (2.2) beams with steal deck- ings. C and D secvice
@ ing. BSelected beasms conditions
| ware snalyzed for loads

shown on the drawings.

1.10.6 1.10.6 Hybrld glrdecs Ret. 2 p. 4-) Comstruction drawings Yeou Yes c-3 Mot appli-  None
2.3 App. A and specifications were cable

oy lewad for the exis-
tence of hybiid gledecs.

1.9.1.2 1.9.1 Compe asslon Ret. 2 p- 43 The plant structural Yes See Woles c-4 ox for Pucther inves-

and App. elements having rpp. A wodel was taviewed to s 2 notmal tion requiced

c width/thickness determine whers tes sec- operating for C and D
ratio greater ticns wete used In com- load com- service condi-
than specified pression, These were binationa. tions.
in 1980 Code evaluated under normal
1.4 operating load combina-

tions.
"

1.18.2.2 -- Yension members, Ref. 2 p. 4=t Using the formulas and Yeos Yes c-5 Resolved None
when load is App. A allowables for each
transeitted by code, the stiuctural
bolts or «lvets capacity of a genesic
12.9%) design example was

cosputed and compared.
fotes: 1. The Licenses hes not yet considesad this code change in conjunction with current accldent and faulted secvice loading conditions.

paragraph 4.1 in Appendix A of Relerence 2 state., *The effects of se

lsmic loads are not a part of the cude compatison of this report.*
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CODE CHANGE CIT#D AS SCALE A
IN YER-3257-322

SUMMARY OF LICENSER JOMPLISNCE STN

IMPACT OF DESIGN CODE CHANGES

LICENSEE'S ACTION TO RESOLVE

REFERENCEL CODES
—MND PARAGRAPS

CURRENT _ DESIGN
AISC 1980 AISC 1963

1.5.1.2.2 -

1.19.59.2 =
thi vugh
1.15.5.¢4

DESCRIPTION OF
CODE CHANGE
(Sce Indicated

Report Bectlion)

Bean and connec-
tion with top
flange coped, It
subject to shaar
(2.6)

Coluan web
stiffeneca for
connect lons
ratrying moment
ot zentrained
member coOnnec-
tion (2.7)

POTEWTIAL CONCERN

_APPROACH

Steel fabelication draw-
ings were reviewed for
major mambere with
bolted connections and
suoped top [langes.
Lightly loaded glrte,
platforms, stalr
stringers, etc. were not
Included.

The block shear capacily
of sach beax was com-
pared withs

1. loads shown on the
construct lon diawings

2. the shear capacity of
the Lolts, or

3. the maximum allowable
load tuz the beam
apan.

Constructlion and fabri-
cation dravings were
revieved for use of
sosent connections.
Only screenhouse goof
besms were 80 desiqned.
These were checked
against the AISC 1980
Code using che ociginal
appllied loade.

VALID AND REPORTED TO CONCLUSIONS RESPECT TO
JUSTIFY COM- AND COMMENTS THIS CODE

APPROPRI -

18 BUFFICIENT

ALl steel structures

Sheet 2 of 11

—kICHESE PTATNS
STATUS WITH
rURTER
ACTION

__ATE?  CLUSJONS?  (SEB NOTE) _ CHANGE = REQUIRED

Yeou

See Notes
182
(Sheet 1)

See Notes
1s2
(Sheet 1)

c-6

c-7

ox for Pucther Inves-
loads shown tigation

on the required for
constiuc~ C and P sexvice
tion draw- conditions.
ings.

ox ftor Purther loves-
ociginal tigation
applied tequired for
loads. C and D service

conditions.

£Ty-80§50-¥3L
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g PLANT: Glans
!Q SUMMARY OF LICENSEE COMPLIANCE STATUS -~ STRUCTURE: ALl steel structures
a lmolusnmcoucm Sheet ) of 11
CODE CHANGE CITED AS BCALE A LICENSEE'S ACTION TO RESOLVE
1IN TER-5257-322 - POTENTIAL CONCERN _Mﬂ!mw— __LICENSEE STATUS
18 SUFFICIENT
REFERENCED CODES DESCRIPTION OF 1S METHOD gvInTICE STATUS WITH
AND PARAGRAPH CODE CHANGE __ BEPEMENCE VALID AND REPORTED TO  CONCLUSIONS RESPECT TO FURTHER
(bee irdicated PAGE APPROPRI - JUSTIFY CON-  AND COMMENTS THIS CODE ACTION
cummewy _ OESiGM  Meport Section DOCUMENT wmsen __ Appnoacw  _ ATED Clusjowsy _ (SEE WOTE)  _ CHANGE _ BEQUIRED
S, amsc 190 AISC 196)
o
! 2.9 2.8 spacing of mef. 2 p. 4-6 Avatlsble calculations Yes See Notes  C-0 ok for all Mo action
Jateral supports App. A and the Ginna FSAR were 12 loadings required unless
of meabars seviewed fou evidence ot (Sheet 1) when resc- plastic loglc
deslgned vaing plastic design wethods . tions is subsequently
plastic design remaln waed to justity
methods (2.8} elastic st the Integeity
beam of the existing

supporta. structuces
undet Scale A
loading com-
bination, If
s0, Licensee-
stated con-
clusions must
be reexamined.

1"
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CODE CHANGE CITED AS SCALE A
1N TER-5257-322

SUMMARY OF LICENSES COMPLIANCE BTN e
IMPACT OF DESIGN CODE CHANGES

LICENSEE'S ACTION TO RESOLVE
_toreNTIAL ConcEeN

REFERENCED CODES  DESCRIPTION OF

AND PARAGHAPH CODE CHANGE
(Bee Indicated
_CURRENT _ DESIGN  Report Section)

ACL 349-76 ACL 318-8)

Shott brackets
and cothals (not
on the contain-
ment shell) (2.9)

1.1 - Ret. 3

1"

| S
PAGE
QUCUSENT MUMBER

— L - W

p. 17 Concrete outline diaw-
Bect. ings and avallable

5.2 original calculations
Att. ) were revieved to deter-

mine _.ate brackets and
corbels vere used.
Twelve cotbals were
found. Slgnificantly
loaded corbels havirg
similar geometcy weie
gtouped. A corbel from
sach group (judged to
have the worst Load) was
evaluated for complliance
with ACI 349-76 _onfig-
uration requiresents .

It all tequirements were
set, the capacity of the
corbel was calculated

in sccosdance with 1C1
349-76. It a cotbel 414
not conform to conflg-
uration requlicements,
the concrete shear
sliesses was computed,
taking no credit foux
seintorcing.

PLANT: Glnna
STRUCTURE: All concrete structures
Sheet 4 of 1)

. 1 CENSES'S ACTION _ _ LICENSES STATUS
18 BUFFICIENT
18 METHOD “AVIDENCE STATUS WITH
VALID AND REPORTED TO CONCLUSIONS RESPECT TO FURTHER
APPROPRI- JUSTIFY CON- AND COMMENTS THIS Cooe ACTION
ATE?  CLUSIONS? _  (SEE MOTE)  CWANGE =~ KEQUIRED
Yes Yes c-9 Reso!ved none

£ZP=905S0-¥3L
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CODE CHANGE CITED AS SCRLE A

IN TER-3257-322 o

SUMMARY OF LICENSEE COMPLIANCE STATUS
IMPACT OF DESIGN COUE CHANGES

LICENSBE'S ACTION TO RESOLVE

POTENTIAL CONCERN

REFERENCED CODES  DESCRIPTION OF

_ CURRENT

 AND PARAGRE DM

CODE CHANGE
(See Indicated

PESIGN  Report Section)

ACI1 349-76 ACI )18-6)

il 1s.}

theough
11.16.6

11.16.7

U

-- Shear walls used

as peimary load-
carrying mesboacs
(2.10.1)

- Punching shear
stress for walis
(2.10.2)

PAGE

QOCUMENT NUMBER

p. 20
Sect.
5.4.1
Att. 3

v 22
Bect.
5.4.2
Atr. )

E— . T

A total of I87 shear
walle was i(dentified.
The walls in each bulld-
ing were taken as »
group, and fucther clas-
sified as alther iInte-
tlor or exterior. One
wall representative of
each classification wvas
evaluated. For the
controlling load coe-
bination, In-plane ver-
tical, ia-plane horlzon-
tal, and latersl loads
on the wall wece evalu-
ated to code provisions.
(Shesr walle in the
screenhouse were svalu-
ated by compacison with
auxiliscy bullding
walle.)

Load sheats from the
Ginna Selsmic Upgrade
Prcram vere revieved to
deteraine punching loads
trom pipe and equipment
suppottu. For plpe sup-
porte, the most severe
tcade found were appllied
to the thincsst wall,
using & §-in agquare actes
of application. The
capacity of the wall
calculated In accordance
with the ACI 349-76 pro-
visions vas determined.
Equipment punching loads
were Individually
treated.

All concrete structuces
Sheet 5 of 1)

e LICENSEE STATUS
18 BUFFICIENT

REPORTED TO CONCLUSION® RESPECT TO
JUSTIFY COM- AND COMMEXRTS THIS COoODE

CLUSIONS? _  (SEE WOTE) __ CWANGE = REQUIRED |

Resolved RGAE has com-
mitted to nake
wodifications
generator  to the diesel

Resolved None
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CODE CHANGE CITED AS SCALE A
IN TER-5257-322

BUMMARY OF LICENSEE COMPLIAMCE STATUG -~

IMPACT OF DESIGN CODE CMANGES

LICENSEE'S ACTION TC RESOLVE

REPERENCED CODES
—-AND PARAGIARS

CURREWY _ DESIGH
ACE 349-76 ACI 318-6)

CODE CHANGE REFEMNE
DOCUMENT NUMBER

(Ses 'ndicated
Report Sectlion)

Structural
elements lCadse
in shear where
it is Inappro-
priate to con-
sldec shear as »
wmeasute of diag-
onal tenslon
(shear (riction)
(2.14)

POTENTIAL COMCERN
18 METHOD
VALID AND
FAGE APPROPRI -
APPROACH . AYE?
p- 10 Roview of concrete out- You
Bect. line dravwings and avall-
5.2 wole calculations
Att. ) tevealed 203 shear-fric-

tion conditions from @
vaclety of Lesm and slab
supgorts and other sit-
vaiions, Slmilaz con-
tigucations were grouped
together in 15 catego-
tles. Taking credit
only for reinforcement
seeting ACI 349-76 pro-
vislons, the sheac
capacity of one member
(the most heavily
loaded) of each group
was determined. Thia
cap.city was checked
against & code-tequired
factor of ravety ok
(ftalllng tute) agelnst
sctual fallure.

I8 BUFFICIENT
EVIDENCE

REPOKTED TO

JUSTIFY CON-

CLUSIONS?

Yes, Lut
ses Note
C-11 and
status com
ment

STRUCTURE: All concrete struciures
Sheet 6 of 11
'8 acTi —_LICEMSEE STAYUS
STATUS wWITH
CONCLUSIONS RESPECT TO FURTHER
AND COMMENTS TH'S CODE ACTION
{SEE WOTE) _ _CHANGE = REQUIRED
c-12 oK for Pui her loves-
loads tigation may be
stated In  required for
example € and D secvice
glven in conditions.
Reference
S.b.

£Zy=-90550-¥AL



<= PLANT: Ginna .
f:;:l SUMMARY OF LICENSEE COMPLIANCE STATUS -~ STRUCTURE: ALl concrets structuces
> IMPACT OF LESIGHN CODE CHANGES Sheet 7 of 1)
‘g CODE CHANGE CITED AS SCALE A LICENSEE'S ACTION TO RESOLVE
Fé4 1M TER-5257-322 POTENTIAL COMCERN _ EVALUATION OF LICENSEE'S ACTION = LICENSEE STATUS
18 SUFFICIRENT X
ii REYERZNCEL CODES DESCRIPTION OF 18 METHOD EVIDENCE STATUS WiTH
AND PARAGRAPH CODE CHANGE REFERENCE VALID AND REPORTED TO CONCLUSIONS RESPECT TO FURTHER
(See Indicated PAGE = APPROPRI~ JUSTIFY CON- AND COMMENTS THIS CODE ACTION
'5‘ _CUWREWT _ DESIGN  Report Section) DOCUMENT MUMBER ArPROACH __ATE? _ CLUSIONS? (GEE MOTE) _ CHANGE = _ BEQUIRED
AKCE M-7€ ACIL 310-6)
Appendix A -~ Conciate veglons Ref. ) p. 23 In bulldings where a Yes Yeu c-13 Resclved wone
subject to high- Sect . possible thermal diffec-
tempersture time- 5.5 etential condition of
dependent and Att. 3 consequence could occur,
position-depen— dravings and calcula-
dent temperature tions were teviewed to
varlations (2.12) determine thermal condli-

tions. BSix situationr

' wete found, Of these,
~ the cable tunnel condi-
‘.‘ tion was judged to be

the worst case and eval-
uated. Using the sost
severe loading cosmbina-
tion, the moments in the
cable tunnel were decer-
mined and compared to
the corresponding moment

capacities.

1.10.3 805 Column with Ref. 3 P15 Drawings and calcula- Yeu Yes, for the C-I4 o for Purthetr inves-
spliced rain- Bect. tions were tevieved to loads con- loads con- tlgation say be
focrcement subject 5.1 determine columns with sidered in sidered In rtequiced for
to stress rever- Att. 3 spliced celnforcing 57 the compu- the report, C and D service
sal (2.1)) wete found. ALl use lap tations but the conditions.

splices at the bottom of report does
the column. Thess were not clearly
L gtouped, sccording to state that
thelr reintorcing all extrene
detalls and slzes, into load cases
nine categuries, One nave been
heavily loaded colusn cons ldered
from sach group was for ald
chosen for evaluation to column
Lo ACE M9-76 provi- groups.

slons. The splice

€Zy=-908S0-¥3L
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SUMMARY OF LICENSER COMPLIANCE STATUS -

CODE CHANGE CITED AS SCALE A

- IN TER-5257-322

REFERENCED CODES  DESCRIPTION OF

___AND PARAGRAPH __  CODE CHANGE _ MEFERENCE
(Bew Indicated PAGE
CURRENT _ DESIGN  Report Sectlon) — DOCUMENT HUMLER

ACE 349-76 ACL 3i0-63

7.10.)
(Cont . )
.

Appendin B - Steel embedment Ret. 2 p. 7
used to transait Sect .
load to conciete 4.2.%
(2.14)

4"
appandix C© ~- Elemants subject - -

to implusive and
impactive loads,
whose falluce
sat be precluded
(2.1%)

PLANT: Ginna
STRUCTURE: All concrete structuces

IMPACT OF DESIGN CODE CHANGES Sheet 8 of 11

LICENSEE'S ACTION TO RESOLVE

‘SACTION  _ LICENGSS STAWNS
I8 SUFFICIENT

18 METHOD EVIDENCE STATUS WITH
VALID AND REPORTED TO CONCLUSIONS RESPECT TO FURTHER
APPROPRI- JUSTIFY CON- AND COMMENTS TWiS CODE ACTION
_APPROACH __ATE? _ CLUSIONS?  (SEE WOTE) _ CWMANGE _ REQUIRED
capacity was calculated.
1t the splices 4id not
have the minisus
roquiced splice length
to fully develop the
bar, splice capacities
were reduced In propos-
tion to thels length.
rrom a total population Yes See Notes c-is oK fox Fucther Inves-
of 194 columns, 46 1s2 nocmal tigation may be
(having concrete anchor - (Sheet 1) design required fox
age) were selected as » loads using C and D service
statistical sample for current conditions.
evaluation. These load
column anchorages wete comb ina-
checked fox ductlile tions.

falluce and othes
requirements of the ACI
349-80 Code. If code
teguicrements were met,
the anchorage was deemed
acceptable. 1If not, the
ultimate capacity of the
anchorage wai compared
to the normal design
load combinations.

this item will be addressed in the Structural Upgrade Progeaa.
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PLANT: Glona

SUMMA K OF LICENSEE COMPLIANCE STATUS - STHUCTURE: All concrete structures
IKVACT OF DESIGN CODE CHANGES sheet 9 of 11 i
CODE CHANGE CITED AS SCALE A LICENSEE'S ACTION TO RESOLVE
IN TER-5257-322 POTENTIAL CONCERN _ EVALUATION OF LICENSEE'S ACTION  _ LICENSEE STATUS
18 SUFFICIENT
REFERENCED CODES  DESCRIPTION OF 15 METHOD  EVIDENCE STATUS WiTH
_ AND PARAGRAPH COUE CHANGE REFERENCE VALID AND REPORTED TO CONCLUSIONS RESPECT TO FURTHER
(Bee Indicated PAGE _APPROPRI- JUSTIFY CON- AND COMMENTS THIS CODE ACTION

Commewr _ DESIGN baport Sectios) DUCWENY Mmesa __ MPPRONCH VP  CLUGIONS)  (SsN BOTE)  _ MMM _ SRR

ASME BAPV  ACT 318-6)

Code
Sectlion 111
piv 2, 1980
cc-3421.5 - Contalnsent Ret. ) P2 fesolved in BER trancsitting TER-C$257-322 to RGeE
transmitting Sect. (Sectlon 1.2, Attachsent 3 of Refecence 3).
inplane shear 1.2
12.18) Ate, )
cCc-3420.6 1LIY Reglion of the Ret. ) P A total of 126 penetia- Yes Yes c-16 Resolved No furiher
contalnsent shell Sect. tions was ldeutifled, action
subject to 5.6 and grouped by sleeve requiced.
peripheral shest Att. 3 dlametar into ten cate-
. 2.10) gotles. Lome jroups
were adequate by inspec-
tiony for others a “worst
case” penetration from
each group was chosen
and the i1hell capacity
of thess penstiations
was svaluated. Actual
faciots of safety were
calculated and compared
to the factor of safety
by tequired by the code.
cc-3421.7 921 Reglon of con- Ret. ) P Structural drawings wetre Yea Ves c-17 Resolved wo furthes
tainment shell Sect. tevieved to ldentify . action
subject to 5.7 penetrations which rely cequited.
torslon (2.18) Att. 3 upon conciete capacity

to resist torsion. Omly
the main steam and feed-
water penetrations wete
tound to be 80 designed.

£ZP=-90850-¥3L
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PLANT: Glona
STRUCTURE: ALl concrete structures
Sheet 10 of 11

SUMMARY OF LICENSES COMPLIANCE STATUS -~
INPACT CF DESIGN CODE CHANCES

CODE CHANGE CITED AS SCALE A LICENSEE"S ACTION TO RESOLVE

SRR WP B O Vo)
JRUID YBISIY UIDIURI4 N

1IN TER-5257-322 — e POTENTIAL CONCERN B o LICEWSER STATUS
18 SUFPICIENT
KEFERENCED CUDES DESCRIPTION OF 15 METHOD EVIUENCE STITUS WITH
AND PARAGRAPH CODE CHANGE REFERENCE VALID AND REPORTED TO CONCLUSIONS RESPECT TO FURTHER
(See Indicated PAGE APPROPRI- JUSTIFY CON- AND OUMMENTS THIS CODER ACY 0N
_CURRENT  DESIGN  Report Sectlon) DUCUMENT NUMBER  APPROMCN  ATE?  CLUSI:S?  (SEE MOTE)  CHAMGE = REQUIRED
ASME B4PV ACI 118-6)
Code
Section 111
tiv 2, 1980
CC-1440 - Elements subject - - - - - - wot Pear resolution
), () to transient addrensed, of NUREG/
.lo thermal loading but is CcR-2580
=) (2.19) consldered (tindings.
] in NURSG/
CR-2580.
cC-3%)2. - Areas of contaln- Ref. ) p. Contalnment concrete Yas Yes c-18 ox, for Licensee should
1.2 ment shell sub- Sect . deavwings were sxamined load com- provide sssur-
ject to blaxisl 5.9 to ldentify tie aress binatlon ance that all
tanslon (2.19) Att. 3 where maln reinforcing considered. contalnment

bars are terminated.
Nine aress wve o found
whets the mal  reinforc-
ing bats in the wall and
dome are terminated acd
seven additional aress
where supplem ntary; bacs
are terminate . Thic-
teen of the li sceas
were Individually evalu-
ated. The teusile
development 1 ingths
tequired for .he con-
trolling load combina-
tion were compared to
the development lengths
provided,

service loads
were considecred
in this evalu-
tion.
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CODE CHANGE CITED AS SCALE A
IN TER-5257-322

SUMMARY OF LICENSEE COMPLIANCE STATUS -~

IMPACT OF DESIGN CODE CHANGES

LICENSEE'S ACTION TO RESOLVE

REFERENCED CODES  DESCRIPTION OF

__AND PARAGRAPH _  CODE CHANGE _ REFERENCE

(Bes Indicated
_CURRENT _ DESIGN  Report Section)

DOCUMENT ~ NUMBER

ASME BAPV ACI 318-6)
Code

Sectlon 111

oiv 2, 1900

Brackats and
cortbels In con-
tainment shell
(2.21)

cC-3421.8 -

1"

e 27
Sect.
5.0

Att.

3

_POTENTIAL CONCERN

Dravwings and calcula-
tions for the contain-
ment shell wece reviewed
to determine where
cotbele were used.

18 METHOD
VALID AND
APPROPRI -
—ATS?

PLANT:
STRUCTURL . All corcretes s'ructures
Sheet 11 of 11

ON __ ___ LICENSSS STATWS
18 SUPFICIENT
EVIDENCE STATUS WITH
REFORTED TO  CONCLUSIONS RESPECT TO FURTRER
JUSTIFY CON- AND CUMMENTS THIS CODE ACTION

CLUSIONS? _  (SEE NOTE) _ CHMANGE ~_ REQUIRED

Mo brackets  None
ot corbels

were found

in the con-
talnment

shell.
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In the following notes, the Licensee's conclusion is presented first,
followad by the zeviewer's comments, if any, in brackets.

C-lo

C-z -

C-J .

C-4.

C-5.

C-6.

i

The review showed that thae steel beam section was adequate to carry
the applied loads &and that composite action was not relied upon.

The analysis showed that composite design was not required for
these beams and the Licensee surmised that the existing shear
connectors were provided to preclude lateral torsional buckling in
the top flange.

The review showed no use of h brid girders in plant structures.

The ceview showed that, under normal load combinations, none o) the
tee section failed the code check for members in compression.

The results of the generic review showed that, for the structural
materials used in the Ginna plant, the AISC 1963 Code provides a
more conservative design.

(Por this design code change, the conservatism or nonconservatism
of the 1963 AISC Code is material dependent. For the Ginna plant,
where all structural members are of A-36 steel, the conclusion that
the 1963 AISC Code is more conservative is correct. However, this
is not necessarily true of plants which also use other coastruction
materials, particularly the higher strength steels.]

In all cases, it was found that the beam capacity was controlled by
one of the three other lcading limits cited and not by the block

shear capacity.

[Positive evidence that coping will not reduce safety margins is
provided for those beams which pass comparison tests 2 an¢ 3. For
such beams, the critical section controlling beam capacity is not
through the coping but elsewhere.

Determination of coping acceptability by test 1 shows that safety
margins (although smaller than formerly perceived to be) are still
code acceptable for the loads that the Licensee considered, i.e.,
normal operating conditions.

In any case, since to date only normal operating loads have been
considered in the Licensee's review of this item, any structural
concern about the acceptability of coped members at the Ginna plant
is relegated to the review Of member acceptability under the portion
of the III-7.B topic devoted to loads and load combinations.]

-29-
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C=7. It was determined that no column web stiffeners are required to
‘ safely carry the original applied loads.

C-8. No evidence was found of plastic design methods being used.

C-9. Evaluation of the twelve corbels showed:

b.

C-10. The

C-ll. The

Six of seven corbels supporting primary structural elements et
code requirments. One did not conform with the ainimum
reinforcing requirements but its stresses were too small tc De
of concern.

The five corbels which support secundary elements did not
comply with the code requirements for reinforcing. However,
all five have insignificant stresses.

evaluation showed:

The shear walls in the auxiliary building, intermediate
building, control building, containment inte: ior structures,
and screenhouse met the code requirewents.

e shear walls in the diesel generator building did not meet
current code criteria because of the new code provision for
in-plane shear.

evaluation found that, in all cases, the walls met the code

required factor of safety for punching shear.

c'uo ﬂ.

b.

P

results showed:

Six groups representing 26 conditions had safety factors that
were equal to or greater than the code~required factor of

safety, considering only code-satisfying reinforcing.

Five groups representing 108 conditions met the code-required
factor of safety, considering code-satisfying reinforcing plus
taking credit for any additional well-anchored reinforcing
installed.

TWO groups representing three conditions met the code-required
factor of safety for shear stresses in unreinforced concrete.

One group representing six conditions (beam pockets for beam
supporting the intermediate building floor) had an actual

factor of safety less than the code requires, but greater than
unity against ultimate failure.

«30=
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(Computations for the beam pockets for beams supporting the
floor at elevation 271 ft in the intermediate building were
examined during of the review. This was one of several sample
calculatiors arbitrarily chosen by the reviewers and provided
by the Licensee to serve as exampies typical of computations
made by the Licensee in asupport of its conclusions. It was
noted that the loading combination used in this computation was
the most severe of the operating loads (which included the
operational basis earthquake). HOwe7er, a more severe loading
would appear to occur uncder accident conditions (for example, a
lcad combination including the safe shutdown earthquake).

1f the same procedure used for the check computations made by
the Licensee were applied to the latter loading, it appears
that the beam pockets would exhibit a factor of safety less
than 1. However, the check cosgutation is conservative., It
relies on the shear capacity of the concrete alone and takes no
credit for additional shear resistance provided by existing
bearing plate anchors and other reinforcement that may alsc be
present.)

e. One group representing two conditions met the code required
factor of safety assuming an in-3itu concrete strength (f£'c) of
3300 psi, as opposec to the 28-day strength of 3400 ps.. This
in-situ strength is judged to be reascnable.

(Tne reviewers concur that it is reasonable to expect a
long-tern strength increase of at least this much.]

£. The results for the screenhouse show the safety factors are
greater than those required by the code.

The factor of safety found for the cable tunnel was greater than
the code requires., Basad on this “worst case,” the remaining five
elements were judged to a~et .he current code requirements.

The evaluation found all concrete columns examined met the -ode
required factor of safety.

at'oulu of the evaiuation:

a. Of the 46 column anchorages evaluated, 22 did not meet the ACI
349-80 Code.

b. Of the 22 that did not meet the code, 5 anchorages were
unacceptable for the applied loads.

Using statistical projection, at a 95% confidence level, no more

than 27% of the population of 194 column anchorages would have
unacceptable margins of safety for normal load comkinatiofis.
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A Dramon of ™he Fraretin insotae



TER-CS506-423

C-16. The results of the evaluation:

a. Por penetration groups with 6-in, 12-1/2-in, and M4~1/4-in
diameter sleeves, the code-specified punching shear capacity of
the concrete exceeded the ultimate axial load of the pipe
penetration.

b. For penetration groupe with 24~in and 54~in diameter sleeves,
the shell capacity was judged to be adequate, since no
significant punching shear loads were identified.

c. At equipment and perscanel locks, significant punching shear
locads occur under containment internal pressure only. Under
the abnormal loading condition (1.5 Pa), adequacy against
punching failure local to thY penetration was demonstratzsd by
calculations.

d. Por the groups with l0-in and 24-1/4~-in diameter sleeves, the
shell capacity was shown adequate.

e. Por the 29-in and 45-1/4-in liameter sleeve groups (feedwater
and mainstream nenetrations), the shell was found not to meet
the current coda-required factor of safety using pipe rupture
1oads from the original plaat design calculations. However,
the actual factor of safety is greater than 1.0.

C-17. A torsional shear stress check was not required.

C~18. In all of the 13 areas evaluated, the provided tensile development
lengths exceeded ASME Code requirements.

32
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5. mnmw-mmmmn&rxm

This sect'on presents, on a structuce-by-structure basis, tha revievw
findings concern.ng the Licensee's compliance status with respect to the loads
and load combination aspects of SEP Topic III-7.B. o

5.1 CONCRETE CONTAINMENT SHELLS

The reviewers

concur with the RG&E conclusion (see Page 10, Attachment 3,

Reference 9) that the following set of loads is, as reduced by building~
specific considerations, a proper loading combination under current criteria.

l. D+L+P+Pv+TO+ RO

2. D+ L+P+Pv+TO+E+ RO

3. D+ L+P+Pv+TO+ W+ R

4. D+ 1l.3L+P +Pv +To+ L.5EO + RO

5, D+ l3L+P +Pv +TO + l.5W+ RO

6. D+ L+ P +Pv+TO+ Ess +Ro

7. D+ L+P+Pv+TO+ Wt + RO

8. D+ L+ P+ 1.5Pa+Ta+ Ra

9. D+ L+ P+ Pa+Ta+ 1l.25Ra

10. D+ L + P + 1.25Pa + Ta + 1.25E0 + Ra
1. D+ L + P + 1.25P2 + Ta + 1.25W + Ra
*12. D+ L+PFP+To+EO

*13. D+ L+P+TO+ W

4. D+ L+ P +Pa+Ta+Ess + Ra+Y¥r+¥j
TER-CS257-322 had cited load combinations 7. 8, and 14 as Scale Ax.

RG4E has demonstrated in Section 1, Attachment 2 of Reference 3 that load

combinations 7 and

8 may be removed from Scale &‘ classification. This

conclusion is based on the rasults of SEP Torics II-2 and III-6.

Based og the conclusions drawn in NUREG/CR-1821 (substantiating the
seismic adequacy of the containment to withstand SSE considered as acting
alone) and the findings of NUREG/CR-2580 (where seismic stresses were
considered in combination with other loadings), the Scale Ax rating may also
be removed from load combination 14.

*The Licensee's response references a single lcad combination (designated
as License No. 12) represen:ing the combined load combinations 12 and 13.

-
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5.2 CONTAINMENT LINER

3ased on tha iaformation provided by RG&E (Section 2, Attachaent 2,
Reference 1), the following set of loads appears to be a proper loading
combinstion under current criteria when reduced by plant-specific
considerations.

l. D+ L+ P+ TO

2. D+ L+P+TO+Eo

3. D+ L+PF+TO+ W

4. D+ L+PF+TOo+ Eo

S. D+ L+P+TO+ W

6. D+ L+PF +To + Ess

7. D+ L +PF +To+ Nt

8. D+ L+ PF+Pa+Ta+ Ra

9. D+ L+ F+Pa+Ta+ Ra
10. D+ L+PF+Pa+Ta+Eo+Ra
l1l. D+ L+F+Pa+Ta+ W+ Ra
*12. D+ L+P +Ha+To+ Eo
*13, D+ L+P+Ha+TO+ W

4. D+ L+ F +Pa+Ta+ Ess + Ra

Load combinations 7, 8, and 14 are cited in TER-CS5257-322 as Scale A'.

Although the concrete shell and liner form an intergral structure and are
currently designed to the same code provisions, the liner was given individual
attention in the Topic III-7.B study because of the special considerations
associated with it, Primary among these considerations is maintenancs of
liner integrity. Loading cases 7, 8, and 14 are retained as Scale Ax
pending:

1. Resolution under Topic III-6 of effects associated with pipe
teactions occurring wader accident or faulted service conditions. o~

2. Resoluticn of concerns for dome liner integrity raissd in
NUREG/CR-2580.

*See footnote on pzge 33.
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$.3 SPENT FUEL PCOL (CONCRETE)

The reviewers concur with the RG4E conclusion that the following set of
loads is, as reduced by building-specific considerations, a proper load
combination under current critecia.

1‘ ll‘n ’ lon

2. 1.4D + 1.7L + 1.9B0

3. l.4D + 1.7L + 1. TW

4. 0.75 (1.4D + 1.7L)

S, 0.75 (1.4D + 1.7L + 1l.9E0)
6. 0.75 (1.4D + L.7L + 1. TW)
7. 1.2D + l1.9E0

8. 1l.2D + 1.7W
9. D+ L + EBas
10. D+ L + Nt
1l. D+ L

12, D+ L + 1.25B0
13. D+ L + Bss

TER-CS5257-322 had cited load combinations 10 and 13 as Scale A‘.

RGaZ has demonstrated in Section 3, Attachment 2 of Reference 3 that locad
combinations 10 and 13 may be removed from the list.

This was based on the Licensee's response concerning loading case 10
which states:
"1t was shown in the SER's for SEP Topius III-2 and III-4.A, that the

Spent Puel Pool would not be affected by wind and tornado (including
missile) loadings."*

Concerning loading case 13, the Licensee stated:

*The spent fuel pool was shown to be adequate to withstand SSE loads, per
NUREG/CR-1821. Temperature variations as the result of failures in the
Spent Pyel Pool Cooling system were considered, and found acceptable, in

the NRC's SER for SEP Topic IX-l, 'Puel 3torage', dated January 27, 1982."

The original analysis of the spent fuel pool treated earthquake lcadings
using static equivalent forces; current practice requires dynamic analysis.
However, because the pool is a massive structure and because af its location,
it is expected to respond to earthquake loads without appreciable amplification
or structural deformations. Consequently, it seems reasonable to expect that
static and dynamic treatment should not produce widely divergent results.

- il
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On this basis, for Topic 1I-7.B objectives, the teview finds that pool
adequacy has been muaud.

5.4 AUXILIARY BUILDING (CONCRETE)

The reviewers concur with the RG4E conclusion that the following set of
loads is, as riduced by building-specific considerations, a proper loading
combination under current criteria.

1. 1.4D + 1.7L

2. 1.4D + 1.7L + 1l.9E0

3. l.‘D 0 l.n ’ 1."
4. 0.75 (1.4D + 1.7L + 1l.7R0)

§., 0.75 (1.4D + 1.7L + 1.7Ro + l1l.9E0)
6. 0.75 (1.4D + 1.7L + 1l.7Ro + 1.7W)
7. 1.2D + 1l.9Eo0

8. 1.2D + 1.7W

9. D+ L + RO + Ess

10. D+ L + Ro + Wt

ll. D+ L + Ra

12, D+ L+ & + 1.25E0

13, D+ L +# Ra + Ess

TER-C%257-322 had cited load combinations 10 and 13 as Sca'le Ax.

The Ax classification for both of these loading combinations is
retained pend.ng:

1. resoclution of issues related to masonry walls, and

2. establishment of embedment ¢ :rength needed to ensure that all columns
can withstand loadings founu during SEP seismic review and also from
tornado loadings at wind magnitudes satisfying SEP objectives.

RG&E states that locading combination 13 reduces to loading combination 9,

a case treated in the original analysis of the auxiliary buildingy. Except for
regicas local to pipe penetrations or pipe supports (or the like), this
equivalency does exist. However, it should be made clear that absence of a
3cale A citation of a previously analyzed load combination does not necessarily
reflect tacit agreement that existing analytical results are in full accord
with current criteria. It merely indicates that some other loading
combination was deemed likely to be more significant.

-36-
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.5 AUXILIARY BUILDING (STEEL)

Based on the information provided by RGGE (Section 5, Attachment 2 of
Reference 3), the following set of loads appears to be a proper loading
combination under the current criteria.

1.
2.
3.
‘.
5.
6.
7.
8.
9.
10.
il.

voovoovooooo o
LR R 2R R R 2R b B 2 2 4
e eerree
LR O R 2 2 2R 2B B R
cepEEEBE "
+ + v+ 4
(L]

+ B
TER-CS5257-322 had cited load combinations 1( and 13 as Scale A'.

The A' classification for both of these loauing combinations is
retained pending results from the RG&E Structural Reanalysis Program.

5.6 CONTROL BUILDING

The reviewers concur with the RG4E conclusion that the following set of
loads is, as reduced by builuing-specific consideraticns, a proper loading
combination under current criteria.

1. l.‘n * 1.7L

2. 1.4D + 1.7L + 1.9E0
3. 1l.4D + 1.7L + 1.TW

4. 0.75 (l1.4D + 1.7L)

5. 0.75 (1.4D + 1.7L + l1.9E0)
6. 0.75 (1.4D + 1.7L + 1.7W)
7. 1.20 + 1l.9B0

8. l1.2D + 1.7W

9. D+ L + Ess

10. D+ L + Wt

d: D+ L

12. D+ L + 1.25E0

13. D+ L + Ess

TER-CS257-322 had cited load combinations 10 and 13 as Scale A'.

The east wall of the control building incorporates masonry bldck

construction. Although this wall is reinforced and has received analytical
-
=
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L}

attention, criteria acceptable to the NRC are not available as a basis for

establishing its acceptability. Consequerntly, tie Scale A, rating has been
retained for both loading cases 10 znd 13.

5.7 INTERMEDIATE PUILDING (CCNCRETE)

The reviewers concur with the RG&E conclusion that the following sat of
loads is, as reduced by building-specific considerat.ons, & proper loading
combinaticn under current criteria.

1. 1.4 +« 1.TL

2. 1.4D + 1.7L + 1l.9E0

3. 14D+ 1l.7L + 1. 7W

4. 0.75 (1.4D + 1.7L + ..7Ro0)

§. 0.75 (l.4D + 1.7L + 1.7Ro 1.9E0)
6. 0.75 (1.4D + 1.7L + 1l.7R0 + 1.7W)
7. 1.2D + 1l.9Eo

8. 1.23"'1.7‘

9. D+ L+ Ro + Ess
10. D+ L + RO + Wt
ll. D+L + Ra

#]12. D+ L+ Ra+ 1l.25E0
*13. D+ L + Ra + Ess

TER-CS5257-322 had cited load combinations 10 and 13 as Scale A!.

The A: scale ratings for load combinations 10 aud 13 are retained
pending resolution of issues relating to:

1. the wind load magnitude in cosmp)iance with S§°P objectives, and

2. the structural integriiy of the intermediate Duilding's masonry block
walls.

*Current fequirements that tue effe~ts of au instantaneous guillotira pip=s
break be considered in thaae i0ad ¢oabinations have beefh waived. The
Licensre stated:

*As noted in SEP Topic III-5.B, an inservice inspection prdaram has been
instituted by RG&E, and accepted by the NRC, which would p*éven. full
diameter breaks in the steam and feedwater p°‘ping systeas. Thus, only
crack breaks in the maia piping, or fullediafe“er breaks in ‘he small
branch lin#s, need to "e& postulated. The mud. {ications l™oitmented iy
RG4E as a result of Ue review of postulated p.pihg failures in the
intermediate building (e.g., jet shields #nd missilé barriegs) consider
the effects cf the resultant piping dymaniC 'oads.® -

-38-
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5.8 INTERMEDIATE BUILDING (STEEL)

pased on the information provided by RGLE (Section 8, Attachment 2,
Reference 1) the¢ following set of loads appears to De a proper loading
combination under current criteria.

1‘
2.
3.
4.
s.
‘.
7.
..
9.
*10.
.ll.

* + 4+
#!‘ﬂ

+ E
+ B'

Do Yoo oLDoODoOODO
P S R O I
(ol ol o8 o o8 ol A o o o8 o
 ERE IR E R E R B
PEvEEEEET"™

Load combinations 8 and 1l are cited in TER-CS257-322 as Scale Ax’

A Scale A ratin) is retained on load combination 8 pending determina-
tion of the vuul speed magnitude deemed necessary to comply with SEP objec-

tives,

A Scale A rating is also retained on load combination 13 based o the
following eouidcneion. NUREG/CR-1821 found the intermediate building column
system, as presently sonstructed, to be "marginally acceptable” under SSE.
Modifications to the intermediate building ace currently anticipated in order
to provide structural integrity under tornado. Assurance should be provided
that such modifications also enhance the structure's earthquake resistance or
at least do not detract from it due to an altered dynamic response.

5.9 CrBLE TURNEL

The reviewers concur with the RG&E conclusion that the following set of
loads i3, as reduced by building-specific consideraticns, a proper loading
combinaticn under current criteria.

*See footnote for corresponding items for intermediate building concrete
structures (Section 5.7).

-39~
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1.
2.
3.
‘.
s.
‘.
7.
8.
9.
10.
11.
2.
3.

TER-C5506~423

1.4D + 1.7L

+ 1.7L + 1l.9Ec

+ 1l.7L + 1. TW

(1.4D + 1.7L)

(1.4D + 1.7L + 1.9E0)
(1.4D + 1.7L + 1.7W)
+ 1l.9B0

+ 1.7

+ Ess

+ Wt

+ Ta + 1.5Pa

+ Ta + 1.25Pa + 1l.25Eo
+ Ta + Pa + uss

-
L

s
Do

SRR I
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o ol o ol o

TER-C$257-322 had cited load combination 13 as Scale A‘.

Based on conclusions reached in NUREG/CR-1821, the Scale A‘ rat.ng for
loading combination 13 may be removed, and the structural integrity of the

cable tunnel may be considered demonstrated.

5.10 SCREENHOUSE

The reviewers concur with the RG&E conclusion that the following set of
loads is, as reduced by building-specific considerations, a proper loading
combination under current criteria.

1.
2.
3.
4.
s.
6.
7.
8.
9.
10.
il.
*12.
*13.

1.4D + 1.7L

1.4D + 1.7L + 1l.9E0

1.4D + 1.7L + 1.7W

0.75 (1.4D + 1.7L)

0.75 (1.4D0 + 1.7L + l1.9E0)
0.75 (1.4D + 1.7L + 1l.7W)

1.2D + 1.9Eo
1.2D + 1.7TW
D+ L + Ess
D+ L + Wt
P+L

D+L + 1l.25E0
D+ L + Ess

TZR-CS5257-322 had cited load combinations .J and 13 as Scale Ax‘

*Alternative methods of achieving safe shutdown are proposed under SEP Topic
III-5.B in the event of postulated pipe breaks in the screenhouse.

-
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A Scale “x ranking is retained for load combination 10 pending
resolution of wind speed magnitudes deemed satisfactory ©. «ssure compliance
with SEP objectives under tornado lcadings.

The Licensee observes the equivalence, when reduced by building-specific
considerations, of load combination 13 (ranked Scale Ay and low<
combination 9 (for which an original analysis was made). The oricinal
analysis was based on representation of earthquake loading by an eq:i~alent
static g load; current criteria presume dynamic methods of analys.s.

The 3Scale A‘ ranking is retained pending sZamonstration that the
original analytical methods are adequately conservative.

§.11 DIESEL GENERATOR BUILDING (CONCRETE)

The reviewers concur with the RG4E ~onclusion that the following set of
loads is, as reduced by building-specific considerations, a proper loading
combination under current criteria.

1. 1l.4D + 1.7L

2. 1l.4D + 1.7L + 1.9E0

3. 1l.4D + 1.7L + 1.7W

4. 0.75 (1.4D + 1.7L;

5. 0.75 (1.4D + 1.7L + 1.9E0)
6. 0.75 (1.4D + 1.7L + 1.TW)
7. 1.2D + 1l.3Eo

B: 1.2E » 1 7!

9. D+L +

10. D+ L +

11. D+ L

12. D+ L + 1.25E0
13. D+ L + ZEss

T!R—C5257—322 had cited load combinations 10 and 13 as Scale A‘.

The Scale A rating is retained for load combination 10 pending
resolution of to:nado wind s eed magnitudes deemed necessary tO comply with
SEP objectives.

The Scale Ax rating may be removed from load combination 13 based on
conclusions stated in NUREG/CR-1821.

-
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6. SUMMARY OF REVIEW FINDINGS

Number of Scale A and Scale A, Rankings for Unresolved Items
for Ginna Seismic Category I Structures

Scale A Code Changes
ACI 318-63
vs.
AISC 1963 ACI 318-63 ASME B&PV
vs. vs. Sect. III
Issues AISC 1980 ACI 349-76 Div, 2 1980

Raised by 8 ga 6
TER-CS5257-322

Resclved

Remaining

Planned Resclution
per Structural

Reanalysis P:og:anb

- Scale Ay Lcad Combinations
Issues

Raised by 23
TER-C5257-322

Resolved

Remaining

Planned Resolution

per Structural

Reanalysis Program® 16 (All structural elements except masonry

walls)

Cpen Issues 6 (Masonry walls only)

Appears in TER-CS257-322 as seven items. The Licensee provided rational
treatment of code shear provisions (Section 11.16) as two separate items.
Presumes that RG&E concurs wich general recommendations (see Section 7 of
this report) and that SEP structural acceptance criteria satisfactory to
NRC are adopted in the Structural Reanalysis Program.
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7. CONCLUSIONS AND RECOMMENDATIONS

The review disclosed that Rochester Gas and Electric Corporation has
undertaken a substantial enginaering effort responsive to the cbjectives of
Topic I1I-7.B and that RGLE has supported its findings concerning Ginna Unit 1
vith a considerable body of analytical evidence devuloped during the course of
its review of this topic.

A number of items were found to be unresolved and these are cited in
iections of this report dealing with the review findings.

The remaining items primarily relate to the assessaent of effects that
currently defined loads and loading combinations for extreme environmental and
faulted service conditions may have on perceived margins of safety in building
structures chat are determined to be essential to safe shutdown, especially
when these ars tazen in conjunction with Scale A design code changes.

RG&E plans to address these items in due course under their structural
reanalysis program. All plant modifications that may be found necessary to
comply with the objectives of the Systematic Evaluation Program are to be
constructed to current design codes and to currently specified loads and
loading combinations. Thus, for all modified plant structures, Topic III-7.B
will be fully resclved.

It is anticipated, however, that some structures determined to be
essential to safe shutdown will be found acceptable as built. It is likely
that determination of acceptability will be based primarily on a demonstration
that the general sizing of major structural elements in these buildings is
adequate to Sustain current loads and load combinations. A number of the
design code changes, however, relate to the adequacy of specific structural
details. It is therefore recommended that a review of remaining Topic I11-7.B
{tems for essential structures which are retained as-built be incorporated as

a specific aspect of RGLE's structural reanalysis program.
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1l. BHand-carried Gilbert Commcnwealth calculations, in response to Reference

19,

,ﬁ.,——-\

on the following subjects:

Integrity of structural walls against punching shear (5.6, Attachmant
3 of Reference 9). Specific example: Main steam penetration under
postulated LOCA.

Integrity of elements loaded in shear with no diagonal tension (5.3,
Attachment 3 of Reference 9). Specific example: Shear capacity of
beam pockets supporting the intermediate building floor.

Development length of lapped splices in columns (5.1, Attachment 3 of
Reference 9). Specific example: Column group which includes control
room column.

Coped beams (4.2.6 of Reference 8). Specific example: Integrity of
roof beams (if coped) under extreme environmental load.

Steel embedments (4.2.9 of Reference 8). Specific example: Frame
columns under low roof of the auxiliary building.
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