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FOREWORD

This Technical Evaluation Report was prepared by Franklin Research Center
under 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

technical evaluation was conducted in accordance with criteria established by
the NRC.

Principal contributors to the technical preparution of this report were
T. Stilwell, M. Darwish, W. A, Segraves, and S. J. Triolo of the Franklin
Research Center.

Dr. E. W. Wallo, Chairman of the Civil Engineering Department, Villanova
University, and Dr. R. Koliner, Professor of Civil Engineering, Villanova
University, provided assistance both as contributing authors and in an advisory

capacity as consultants under subcontract with the Pranklin Research Center.

The report alsc incorporates the suggestions, guidance, and supportive

efforts provided by Mr. D. Persinko, the NRC Lead Engineer for this task.
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1. INTRODUCTION

For the Seismic Category I buildings and structures at the Big Rock Point

Nuclear Power Station, this report provides a comparison of the structural
design codes and loading criteria used in the actual plant design against the

corresponding codes and criteria cucrently used for licensing of new plants.

The objective of the code comparison review is to identify deviations in
design criteria from current criteria, and to assess the effect of these
deviations on margins of safety, as they were originally perceived and as they
would be perceived today.

The work was conducted as part of the Nuclear Regulatory Commission's
(NRC) Systematic Evaluation Program (SEP) and provides technical assistance
for Topic 111-7.3, "Design Codes, Design Criteria, and Load Combinations."

The report was prepared at the Pranklin Research Center under NRC Contract No.

NRC-03-79=-118,

- *d=
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2. BACI"GROUND

Wwith the development of nuclear powe , provisions addressing facilities
for nuclear applications were progressivel  introduced into the codes and
standards to which plant building and struc:ures are designed. Because of
this evolutionary development, older nuclear power plants conform to a number
of different versions of these codes, some of which have since undergone

considerable revision.

There has likewise been a corresponding development of other licensing
criteria, resulting in similar non-uniformity in many of the requirements to
which plants have been licensed. With this in minrd, the NRC undertook an
extensive program to evaluate the safety of 1l older plants (and eventually
all plants) to a common set of criteria. The program, entitled the Systematic
Evaluation Program (SEP), employs current licensing criteria (as defined by

NRC's S*-ndard Review Plan) as the common basis for these evaluations.

To make the necessary determinations, the NRC is investigating, under the
SEP, 137 topics spanning a broad spectrum of safety-related issues. The work
reported herein constitutes the results of part* of the investigation of one
of these topics, Topic [I1I-7.8, "Design Codes, Design Criteria, and Load

Compinations.”

This topic is charged with the comparison of structural design criteria
in effect in the late 1950's to the late 1960's (when the SEP plants were
constructed) with those in effect today. Other SEP topics also address other
aspects of the ihth:xty of plant structures. All these structurally oriented
tasks, taken together, will be used to assess the structural adeguacy of the
SEP plants with regard to current requirements. The determinations with
respect to structural safety will then be integrated into an overall SEP

evaluation encompassing the entire spectrum of safety-related topics.

*The report addresses only the Big Rock Point plant.

.... Franklin Research Center
A Onemon of The Franasn neutue
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3. REVIEW OF "ECTIVES

The broad objective of the NRC's Systematic Evaluation Program (SEP) is
to reassess the safety of 1l older nuclear power plants in accordance with the
intent of the requirements governing the licensing of cur:@ent plants, and to
provide assurance, possibly involving backfitting, that operation of these
plarts conforms to the general level of safety required of modern plants.

Task II1I-7.B of the SEP effort seeks to compare actual and current
structural design criteria for the major civil engineering structures at each
SEP plant site, i.e., those important to shutdown, containment, or both, and
therefcre designated Seismic Category I structures. The broad safety
object.ve of SEP Task III-7.8 is (when integrated with several other
interfacing SEP topics) to assess the capability of all Seismic Category 1
structures to withstand all design conditions stipulated by the NRC, at least
to a degree sufficient to assure that the nuclear power p.iant can be safely
shut down under all circumstances.

The objective of the present effort under Task III-7.B is to provide,
through code comparisons, a rational basis for making the required technical

assessaents, and a tool which will assist in the structural review.

Finally, the objective of this report is to present the results of Task

I1I-7.8 as they relate to the 3ig Rock Point Nuclear Power Station.

- o
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4. SCOPE

In general, the scope of work requires comparison of the provisions of
the structural codes and stardards used for the design of SEP plant Seismic

Category I civil engineering structures* against the corresponding provisions
governing current licensing practice. The review includes the containment and
all Category I structures within and exterior to it. BExplicit among the
criteria to be reviewed are loads and loading combinations postulated for

these structures.
The review scope consists of the following specific tasks:

1. Identify current design requirements, based on a review of NRC
Regulations; 10CFRS0.55a, "Codes and Standards"; and the NRC Standard
Review Plan (SRP).

2. Review the structural design codes, design criteria, design and
analysis procedures, and load combinations (including combinations
involving seisamic loads) used in the design of all Seismic Category I
structures as defined in the Final Safety Analysis Report (FSAR) for
each SEP plant.

3. Based upon the plant-specific design codes and standards identified
in Task 2 and current licensing codes and standards fron Task 1,
identify plant-specific deviations from current licens: criteria
for design codes and criteria.

4. Assess the significance of the identified deviations, performing
(where necessary) comparative analyses to quantify significant
deviations. Such analyses may be made on typical elements (beams,
columns, frames, and the like) and should be explored over a range of
parameters representative of plant structures.

5. Prepare a Technical Evaluation Report for ea~h SEP plant including:

a. comparisons of plant design codes and criteria :0 those currently
acrepted for licensing

b. assessment of the significance of the deviations

*In general, these are the structures normally examined in licensing reviews
under Section 2.8 of the SRP (but note the list at the end of this section of
structures specifically excluded from the scope of this review).

P -4
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¢. results of any comparative stress analyses performed in order to
assess the significance of the code changes on safety margins

d. overall evaluation of the acceptability of str.ictural codes used

at each SEP piant.

A number of SEP topics examine aspects of the integrity of the structures

composing SEP facilities. Several of these interface with the Task III-7.B

effort as shown below:

Topic
I1I-1

I11-2

I1I=-3.A

Ll
[
L
'
L

L
i
L
'
w

I11-6

I1I=7.D

Vi-2

Designation

Classification of Structures, Components,
Equipment, and Systems (Seismic and
Juality,

Wind and Tornado Loading

Effects of High Water Level on Structures
Missile Generation and Protection
Zvaluation of Pipe Breaks

Seismic Design Considerations

Structural Integrity Tests

Mass and Energy Release for Postulated
Pipe Break.

Because tney are covered either elsewhere within the SEP review or within

other NRC programs, the following matters are explicitly excluded from the

scope of this review:

Mark I torus shell, supports, vents, Reviewed in Generic Task A-7.
local region of drywell at vent

penetrations

Reactor pressure vessel supports, Reviewed in Generic Task A-2,

steam generator supports, pump
supports

Equipment supports in SRP 3.8.3

P

J——
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QOther component supports (steel
and concrete)

Testing of containment

Inservice inspection; quality
control/assurance

Determination of structures that
should be classified Seismic
Category I

Shield walls and subcompartments
inside containment

Masonry walls

Seismic analysis

P
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Specific supports have been
analyzed in detail in Topic
III-6. (Component supports may
be included later if itoms of
concern applicable to component
supports are found as a result of
reviewing the structural codes.)

Reviewed in Topic III-7.D.

Should be considered in the review
only to the extent that it

affects design criteria and
design allowables. Aspects of
inservice inspection are being
reviewed in Topics III-7.A and
I11-3.C

Not within scope.

Reviewed in Generic Task A-2.

Reviewed generically in IE
Bulletin 80-11.

Being reviewed as an independent
SEP Topic.
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5. MARGINS OF SAFETY

There are several bases upon which margins of safety* may be defined and
discussed.

The most often used is the margin of safety based on yield strength.
This is a particularly useful concept when discussing the behavior of steels,
and became ingrained into the engineering vocabulary at the time when steel
was the principal metal of engineering structures. In this usage, the margin
of safety reflects the reserve capacity of a structure to withstand extra
loading without experiencing an incipient permanent change of shape anywhere
throughout the structure. Simultaneocusly, it reflects the reserve loai
carrying capacity existing before the structure is brought to the limit for
which an engineer could bDe certain the computations (based on elastic behavior
of the metal) applied.

This is the conventional use of the term and the meaning which engineers
take as intended, unless the term is further qualified to show something else
is meant. Thus, 1f a structure is stated to have a margin of safety of 1.0
under a given set of loads, then it will be generally understood that every
load on the structure may De simultaneously doubled without encountering
(anywhere) inelastic stresses or deflections. On the other hand, if (under
load) a structure has no margin of safety, any increment to any load will
cause the structure to experience, in a least one (and possibly more than one)

location, some permanent distortion (however small) of its original shape.

Because the yield strengths of common structural steels are generally
well below their ultimate strengths, the engineer knows that in most (but not
all) cases, the structure possesses substantial reserve capacity--beyond his

computed marg.n~-to carry additional load.

There are other useful ways, however, to speak of safety margins and
these (not the conventional one) are particularly relevant to the aims of the
systematic evaluaticn program.

*Pactors of safety (PS) are related to margins of safety (MS) through the
relation, MS = PS - 1.

P e
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One may speak of margins of safety with respect to code allowable limits.

This margin reflects the reserve capacity of a structure to withstand extra
loading while still conforming to all criteria governing its design.

One may also speak (if it is made clear in advance that this is the
intended meaning) of margins of safety against actual failure. Both steel and
concrete structures exhibit much higher "margins of safety" on this second
basis than is shown by computation of margins of safety based on code
allowables.

These latter concepts of "margin of safety” are very significant to the
SEP review. Indeed the basic review concept, at least as it relates to
structural integrity, cannot be easily defined in any gquantitative manner
without considering both. The SEP review concept is predicated on the
assumption that it is unrealistic to expect that plants which were built to,
and were in compliance with, older codes will still conform to current
criteria in all respects. The SEP review seeks to asseas whether or not
plants meet the "intent® of current licensing criteria as defined by the
Standard Review Plan (SRP). The objective is not to require that older plants
be brought into conformance with all SRP requirements to the letter, but
rather to assess whether or not their design is sufficient to provide the

general level of safety that current licensing requirements assure.

With respect to aspects of the SEP program that involve the integrity of
structures, the SEP review concept can be rephrased in a somewhat more
quantitative fashion in terms of these two "margins of safety.® Thus, it is
not expected or demanded that all structures show positive margins of safety
based upon code allowables in meeting all current SRP requirements; but it is
demanded that margins of safety based upon ultimate strength are not only
positive, but ample. In fact, the critical judgments to be made (for SEP

plants) are:
1. to what extent may current code margins be infringed upon.

2. what minimum margin of safety based on ultimate strength must be
assured.
The choice of method for Topic III-7.B review can be discussed in terms

of these two key considerations.

T -~
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6. CHOICE OF REVIEW APPROACH

The approach taken in the review process depends on which kzy questions
(of Secticn 5) one chooses to emphasize and address first.

One could give primary consideration to the second. If this approach is
chosen, one first sets up a minimum margin of safety (based on failure) that
will be acceptable for SEP plants. This margin is to be computed in
accordance with current criteria. Then cne investigates structures designed
in accordance with earlier code provisions, and to different loading
compinations, to see [ they meet the chosen SEP margin when challenged by
current loading combinations and evaluated to current criteria. This approach
3ives the appearance Of being efficient. The review proceeds from the general
(the chosen minimum margin of safety) to the particular (the ability of a
Sreviously designed structure to meet the chosen margin). Moreover, issues
are immediately resolved on a "3o; no~go" basis. The initial step in this
approach 1is not easy, nor are the necessary evaluations. One is dealing with
nighly loaded structures in regions where materials behave inelastically.
Rulemaking in such areas is sure to be difficult, and likely to be highly

controversial.

The alternative approcach is taken in this review. It proceeds from the
particular to the general, and places initial emphasis upon seeking to answer
(for SEP plants) gquestions as to what, how many, and of what magnitude are the
infringements on current criteria. No new rulemaking is involved (at least at

the outset). All initial assessments are based on existing criteria.

Current and older codes are compared paragraph-by-paragraph to see the
effects that code changes may have on the load carrying ability of individual
elements (beams, columns, frames, and the like). It should be noted that this
process, although involving judgments, is basically fact-finding -- not

decisionmaking.

This *i~d of review is painstaking, and there is no assurance in advance

that it in itself will be decisive. It may turn out, after examination of the

P -9~
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facts, that designs predicated upon the older criteria infringe upon current
design allowables in many cases and to extensive depths. If so, such
information will certainly be of value to the final safety assessment, but
many unresolved questions will remain.

On the other hand, it may turn out that infringements upon current
criteria are infrequent and not of great magnitude. If this is the case, many
issuyes will have Deen resolved, and guestions of structural integrity will be

sharply focused upon a few remaining key issues.

[_. " 30w
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7. METHOD
A brief description of the approach used to carry out SEP Topic II1I-7.8

follows. Por discussion of the work, it is convenient to divide the approach

1Nty sSix areas:

information retrieval and assembly

appraisal of information content

. Ccode comparison reviews

4. code change impact assessment

5. plant-specific review of the relevancy of code change impacts
6. summarizing plant status vis-a-vis design criteria changes.

[P S
.

7.1 INFORMATION RETRIEVAL

The initial step (and to a lesser extent an ongoing task of the review)
w#as to collect and organize necessary information. At the outse:, NRC
forwarded files relevant to the work. These submittals included pertinent
sections of plant PSARs, Standard Review Plan (SRP) 3.8, responses to
questions on Topic III-7.B previcusly requested of licensees by the NRC, and

other relevant data and reports.

These suomittals were organized into Topic III-7.B files on a plant-by-
plent pasis. The Tiles alsc contain subsequently received information, as

well as other documents developed for the plant rev) 4.

A number of channels were used to ga ner additional information. These
included information requests to NRC; letter requests for additional infor-
mation sent to licensees; plant site visits; and retrieval of representative

structural drawings, design calculations, and design specifications.

In addition, a separate file was set up to maintain past and present
structural codes, NRC Regulatory Guides, Staff Position Papers, and other
televant documents (including, where available, reports from SEP tasks

interfacing with the II1I-7.B effort).

7.2 APPRAISAL OF INFPORMATION CONTENT

Most of the information sources were originally written for purposes

cther than those of the Task III-7.B review. Consequently, much of the

P *1l=
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information sought was embedded piecemeal in the documents furnished. These
sources were searched for the relevant information that they did contain.
Generally, it was found that information gaps remained (i.e., some items were
not referenced at all or were not specific enough for Task III-7.B purposes).
The information found was assembled and the gaps were filled through the

information retrieval efforts mentioned earlier.

7.3 CCDE COMPARISON REVIEWS

The codes and standards used to represent current licensing practice were
selected as described in Appendix I of this report. Briefly summarized, the
Criteria selection corresponds to NUREG-800 (NRC's Standard Review Plan), the
operative document providing guidance to NRC reviewers on licensing matters

(see Reference 1).

Next, the Seismic Category I structures at the Big Rock Point Nuclear
Power Station were identified (see Section 8). Por these, the codes and
standards which were used for actual design wore likewise identified on a
structure-by-structure basis (see Section 9). BEac® cide was then paired with
its counterpart which would govern design were the structure to be licensed

today.

Workbooks were prepared for each code pair. The workbook format
consisted of paragraph-by-corresponding-paragraph photocopies of the older and
the current versicns laid out side-by-side on ll-by-l17-inch pages. A central

column between the codes was left open to provide space for reviewer comments.

The code versions were initially screened to discover areas where the
text either remained identical in both versions or had been reedited without
changing technical content. Code paragraphs which were found to be essentially

the same in both versions were so marked in the comments column.

The review then focused on the remaining portions of the codes where
textual disparities existed. Pertinent comments were entered. Typical
comments address either the reason the change had been introduced, the intent

P g
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of the change, its impact upon safety margins, or a combination of such

considerations.

As can be readily appreciated, many different circumstances arise in such
evaluations--some simple, some complex. A few examples are cited and briefly
discussed below.

Provisions were found where code changes liberalized requirements, i.e.,
less stringent criteria are in force today than were formerly required. Such
changes are introduced from time to time as new information becomes available
regarding the provision in question. Not infreguently, code committees ar2
called upon to protect against failure modes where the effects are well known;
but too little is yet clear concerning the actual failure mechanism and the
relative importance of the contributing factors. The committee often cannot
defer action until a full investigation has been completed, but must act on
behalf of safety. Issues such as these are usually resolved with prudence and
caction--sometimes by the adoption of a rule (based upon experience and
judgment) known to De conservative enough to assure safety. Subsequent inves-
tigation may produce evidence showing the adopted rule to be overly cautious,

and provide grounds for its relaxation.

On the other hand, some changes which on first view may appear to reflect
a relaxation of code requirements do not in fact actually do so. Structural
codes tend tOo be documents with interactive provisions. Sometimes apparent
liberalization of a code paragraph may really reflect a general tightening of
criteria, because the change is associated with stiffening of requirements

elsewhere,

70 cite a simple example, a newly introduced code provision may be found
making 1t unnecessary to check thin flanged, box section beams of relatively
small depth-to-width ratio for buckling. This might appear to be a relaxation
of requirements; however, elsewhere the code has also introduced a require-
ment that the designer must space end supports closely enough to preclude

buckling. Thus, code requirements have been tightened, not relaxed.

/;_; -13-
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Whenever it was found that code requirements had truly been relaxed, this
was noted in the reviewer's comments in the code comparison review. Because
liberalization of code criteria clearly cannot give rise to safety issues

concerning structures built to more stringent requirements, such matters were
not considered further.

On the other hand, whenever it was clear that a code change introduced
more stringent criteria, the potential impact of the change on margins of
safety shown for the structure was assessed. When it was felt that the change
(although more restrictive) would not significantly affect safety margins,
this judgment was entered as a reviever comment. When it was clear that the
code change had the potential to significantly affect the perceived margin of

safety, this was noted in the comments and the paragraph flagged for further
consideration.

Scmetimes the effects of a code change are not apparent. Indeed,
depending upon a number of factors,* the change may reflect a tightening of
tequirements for some structures and a liberaliz~ ‘oa for others. When
doubtful or ambiguous sitvations were enccuntered in the review, the effect of

the code change was explored analytically using simple models.

A variety of aralytical techniques were used, depending on the situation
at hand. One general approach was to select a basic structural element (a
beam, a column, a frame, a slab, or the like) and analytically test it, under
both the older and the current criteria. Por example, a typical structural
element and a simple loading were selected; the element was then designed to
the older code regquirements. Next, the load carrying capacity of this
sStructure was reexamined using current code criteria. Pinally, the load
carrying capacities of the element, as shown by the older criteria and as
determined by the current criteria, wer: compared. Examples of investigations
performed to assess code change impacts are found in Appendix C.

*Geometry, material properties, magnitude or type of loading, type of supports--
to name a few.

. -14-
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In making these studies, an attempt was made to use structural elements,
model dimensions, and load magnitudes that were representative of actual
structures. For studies that were parametized, an attempt was made to span

the parametric range encountered in nuclear structures.

Although one must be cautious about claiming that results from simplified
models may be totally applicable to the more complex situations occurring in
real structures, it was felt that such examples provided reasonable juidance
for making rational judgments concerning the impact of changed code piovisions
on perceived margins of safety.

7.4 ASSESSMENT OF THE POTENTIAL IMPACT OF CODE CHANGES

As the scope of the Task III-7.B assignment indicates, a limited
objective is sought in assessing the effects of code changes on Seismic

Category I structures.

The scope of this review is not set at the level of appraisal of
individual, as-built structures on plant sites. Consequently, the review does

not attempt tO make guantitative assessments as to the structural adequacy

under current NRC ciiteria of specific structures at particular SEP plants.

To the contrary, the scope is confined to the comparison of former
structural codes and criteria with counterpart current requirements. Corres-
pondingly, the assessuent of the impact of changes in codes and criteria is
confined to what can be deduced solely from the provisions of the codes and

criteria.

Although the review is therefore carried out with minimal reference to
actual structures in the field, the assessments of code change impacts that
can be made at the code comparzison level hold considerable significance for

actual structures.
In this respect, two important points should be noted:

1. The review brings sharply into focus the changes in code provisions
that may give rise to concern with respect to structural margins of
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safety as perceived from the standpoint of the requirements that NRC
now imposes upon plants currently being licensed.

The review simultaneously culls away a number of code changes that do
not give rise to such concerns, but which (because they are there)

would otherwise have to be addressed, on a structure-by-structure
basis.

2. The effects of code changes that can be determined from the level of
code review are confined to potential or possible impacts on actual
structures.

A review conducted at the code comparison level cannot determine
whether or not potentially adverse impacts are actually realized in a
given structure. The review may only warn that this may be the case.

For example, current criteria may require demonstration of structural
integrity under a locading combination that includes an additional
load not specified in the corresponding loading combination to which
the structure was designed. If the non-considered load is large
(i.e., in the order of or larger than other major loads that were
included) , then it is gquite possible that some members in the
structure would appear overloaded as viewed by current criteria.

Thus a potential concern exists.

However, no determination as to actual overstress in any member can
Se made oy code review alone. Actual margins of safety in the

controlling member (and several others*) must certainly be examined
before even a tentative judgment of this kind may be attempted.

In order to carry out the code review objective of identifying c-iteria
changes that could potentially impair perceived margins of safety, the
following scheme classifying code change impacts was adopted.

7.4.1 Classification of Code Changes

where code changes involve technical content (as opposed to those which
are editorial, organizational, administrative, and the like), the changes are

classified according to the following scheme.

*The addition of a new load can change the location of the point of highest
stress.
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Bach such code change is classified according to its potential to alter
perceived margins of safety* in structural elements to which it applies. Four
categories are established:

Scale A Change - The new criteria have the potential to substantially impair
margins of safety as perceived under the former criteria.

Scale Ay Change - The impact of the code change on margins of safety is not
immediately apparent. Scale A, code changes require
analytical studies of model structures to assess the
potential magnitude of their effect upon margins of safety.

Scale B Change - The new criteria operate to impair margins of safety but not
enough to cause engineering concern about the adequacy of
any structural element.

Scale C Change - The new criteria will give rise to larger margins of safety
than were exhibited under the former criteria.

7.4.1.1 General and Conditional Classifications of Code Change Impacts

Scale ratings of code changes are found in two different forms in this
report. For example, scme are designated as "Scale A, and others as "Scale
C." Others have dual designation, such as "Scale A if --- [a ccndition state-

ment] or Scale C if -=-- [a second conditicn L_atement).”

In assigning scale classifications, an efficient design to original
criteria is assumed. That is, it is postulated that (a) the provision in
guestion controls design, and (b) the structural member to which the ccde
provision applies was proportioned to be at (or close to) the allowable

limit. The impact scale rating is assigned accordingly.

If the code change is Scale A, and it applies (in a particular structure)
to a member which is not highly stressed, then this may afford excellent
grounds for asserting that this particular member is adequate; but it does not

thereby downgrade the ranking to, say, a Scale B change for that member. The

*That is, if (all other considerations remaining the same) safety margins as
computed by the older code rules were to be recomputed for an as-built
structure in accordance with current code provisions, would there be a
difference due only to the code change under consideration?
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scale ranking is neither a function of member stress* nor a ranking of member
adequacy. The scale system ranks cods hange impact, not individual members.

However, a number of code provisions are framed so that the allowable
limit is made a function of member proportion. When this kind of a code
provision is changed, the change may affect members of certain proportions one
way and members of other proportions differently.

Por example, assume a change in column design requirements is introduced
into the code and is framed in terms of the ratio of the effective column
length to its radius of gyration. The new rule acts to tighten design require-
ments for slender columns, but liberalizes former requirements for columns that
are not slender. This change may be rated Scale A for slender columns, and
Simultaneocusly, Scale C for non-slender ones. Although some columns now appear
tO De Scale A columns while others appear to be Scale C columns, the distinc-
tion between them resides in the code, and is not a reflection of member
adequacy. learly, it is still the code changes that are ranked; but, in this
Case, the code change does not happen to affect all columns in a unilateral

way.

7.4.1.2 Code Impact on Structural Margins

This classification of code changes identifies both (a) changes that have
the potential to significantly impair perceived margins of safety (Scale A) and
(B) changes that have the potential to enhance perceived margins of safety
(Scale Q).

':-phasis is subsequently placed on Scale A changes, not on Scale C
chanﬁps. The purpose of the code comparison review is to narrow down and bring
intowsharper focus the areas where structures shown adequate under former
czit::ia may not fully comply with current criteria. Once such criteria
chanles have been identified, actual structures may be checked to see if the
potertial concern is applicable to the structure. Depending Jypon a number of

structure-specific circumctances, it may or may not pertain.

*There are exceptions, but these are code-related, not adequacy-related.
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The same thing is true of Scale C changes, i.e., those that may enance
perceived structural margins. Specific structures must be evamined to see if
the potential benefit is actually applicable to the structur . If it is
applicable, credit may be taken for it. However, this step can only be taken
at the structural level, not at the code level.

A simple example may help clarify this point. Assume a steel beam exists
in a structure designed by AISC 1963 rules for the then-specified loading
combination. Current criteria require inclusion of an additional load in the
locading combination (Scale A change), but the current structural code permits
a higher allowadble load if the beam design conforms to certain stipulated
proportions (Scale C change). Several circumstances are possible for beams in

actual structures, as shown below.

New Load Higher Stress Limit Results
Maximum stress in bDeam Applicability Beam adequate under
under original loading immaterial current criteria

conditions was low with
ample margin for addi-
tional load

Maximum stress in beam Beam qualifies for Beam may Dbe
under original loading higher stress limit adequate under current
condition was near former Criteria

allowable limit

Maximum stress in beanm Beam does not qualify Beam unlikely to be
under original loading for increased stress adequate under current
condition was near former limit criteria

allowable limit

It is clear from this example that the function of the code review is to
peint cut code changes which might impair perceived margins of safety, and
that assessment of their pertinence is best accomplished at the structure-

specific level.
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7.5 PLANT-SPECIFIC CODE CHANGES

There is substantial overlap among the SEP plants in the codes and stan-
dards used for structural design. Several plants, for example, followed the
provisions of ACI-318, 1963 edition, in designing major concrete structures.

Thus, the initial work of comparing older and current criteria is not
plant-specific. However, when the reviewed codes are packaged in sets
containing only those code comparisons relevant to design of Seismic Category
I structures in a particular SEP plant, the results begi. to take on plant-
specitic character.

The code changes potentially applicable to particular structures at a
particular SEP plant have then been identified. However, this list is almost
surely overly long because the list has been prepared without reference to
actual plant structures. For example, the code change list might include an
item relating to recently introduced provisions for the design of slender

columns, while none actually exist in any structures in that particular plant.

In-depth examination of design drawings, audit of structural analyses,
and review of plant specifications were beyond the scope of the III-7.B task;
accordingly, such activities were not attempted. However, occasional
reference to such documents was necessary to the review work. Consequently,
it was possible to cull from the list some items that were obviously
inappropriate to the Big Rock Point plant structures. Wherever this was done,

the reason for removal was documented, but nc attempt was made to remove every

such item.

Code changes that may be significant for structures in general but did
not appear applicaole to any of the Seismic Category I structures at the Big
Rock Point plant were relegated to Appendix A. The Scale A or Scale Ax

changes that remained are listed on a code-by-code basis in Section 1l1l.
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8. BIG ROCK POINT SEISMIC CATEGORY I STRUCTURES

The objective of SEP Topic III-l is the classification of components,
structures, and systems with respect to both guality group and seismic
designation. Based upon the review of the Big Rock Point FSAR [S] and Bechtel
Corporation drawings (6] showing the location of Seismic Category I equipment,
the present report considers the following to be Seismic Category I structures:

Spherical Containment Vessel
Internal Structures

© support for reactor enclosure plenum
o fuel pit

External Structures

water intake structure

control room

waste storage vaults

structures housing liquid radwaste

stack

diesel generator enclosure/screen well and pump house
battery rooms.

0000V oOO0Oo

According to Reference 7, the stack is a Seismic Category II structure.
It may be appropriate, however, to include the stack in this repcrt as a
Seismic Category I structure based on its proximity to other Seismic Category
I squipment and structures. The turbine building, except for the control
room, 13 considered a Seismic Category II structure. The waste storage vaults
and structures housing liquid radwaste are included above and in Section 9 for

information only and are not considered further in this report.
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The structural codes governing the design of the major Seismic Category I
structures for the Big Rock Point Nuclear Power Station are detailed in the

following table.

Structure

1. Spherical Containment
Vessel

Internal Structures

2. Support for reactor
enclosure plenum

3. PFuel pit
External Structures

4. Water intake structure
5. Control room

6. Waste storage vaults

7. Structures housing
ligquid radwaste

8. Stack*

9. Diesel generator
enclosure/
screen well
and pump house

10. Battery rooms

Desi Criteria

ASME B&PV Code Sect.
VIII, 1956

ACI 318-56

ACI 318-56

AISC 1953; ACI 318-56

AISC 1953; ACI 318-56

AISC 1953; ACTI 318-56

ACI 318-56

Design criteria not stated

Design criteria not stated

AISC 1953; ACI 318-56

Current Criteria

ASME B&PV Code, Sect.
III Div. I Subsect.
NE, Class MC
Components, 1980

ACI 349-76

ACI 349-76

AISC 1980; ACI 349-76
AISC 1980; ACI 349-76
AISC 1380; ACI 349-76

ACI 349-76

ACI 307-79

AISC 1980; ACI 349-76

AISC 1380; ACI 249-76

* Although the provisions of ACI-349 currently govern design of all Seismic
Category I structures external to containment, nonconflicting provisions of

ACI-307 also apply.

Comparisons of these design codes with previous versions

of ACI chimney codes are not carried out in this report since a complete
reanalysis of the stack to current criteria will be carried out elsewhere

within the SEP program.

**PSAR references UBC 1958.

..L. Franklin Research Center
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The reference identifying major codes used for original design is
"Seismic Design Bases and Criteria for Big Rock Point Nuclear Generating
Station" by Engineering Decision Analysis Company, Jan. 1979.
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10. LOPDS AND LOAD COMBINATION CRITERIA

10.1 DESCRIPTION OF TABLES OF LOADS AND LOAD COMBINATIONS

The requirements governing loads and load combinations to be considered
in the design of civil engineering structures for nuclear service have been
revised since the older nuclear power plants were constructed and licensed.
Such changes constitute a major aspect of the general pattern of evolving
design requirements; consequently, they are singled out for special considera-
tion in this section of this report.

The NRC Regulatory Guides and Standard Review Plans provide guidance as
to what loads and load compinations must be considered. In some cases, the
required loads and load combinations are also specified within the governing
structural design code; other structural codes have no such provisions and
take loads and locad combinations as given a priori. In this report, loads and
load combinations are treated within the present section whether or not the

structural design codes also include them.

Later sections of this report address, paragraph by paragraph, changes in
text between design codes current at the time the plant was cons:ructed and
those governing design today; however, to avoid repecition, code changes
related to loads and load combinations will not bs evaluated ayain although

they may appear as provisions of the structura’ design codes.

To provide a compact and systematic comparison of previous and present

requirements, two sets of tables are used:

1. load tabples
2. load combination tables.

Both sets of tables are constructrd in accordance with current require-
ments for Seismic Category I structures, i.e., the load tables list all loads
that must be considered in today's design of these structures (as enumerated
in NRC's Standard Review Plan), and the load combination tables list all
combinations of these loadings for which current licensing procedures require

demonstration of structural integrity.
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In general, the loads ani lcad combinations to be considered are determined
by the structure under discussion. The design loads for the structure housing
the emergency power diesel generator, for example, are quite different than
those for the design of the containment vessel. Consequently, structures must
be considered individually. Bach structure usually requires a load table and
load combination table appropriate to its specific design requirements.

The design requirements for the various civil engineering structures
within a nuclear power plant are echoed in applicable sections of NRC's
Standard Review Plan (SRP) 3.8. The tables in the present report correspond
to, and summarize, these requirements for each structure. A note at the
bottom of each table provides the reference to the applicable secticn of the
Standard Review Plan. Section 10.2 of this report lists, for referen.e, the
load symbols used in the charts together with their definitions.

The loads actually used for design are considered, structure by structure,
and the load tables are filled in according to the following scheme:

1. The list of potentially applicable loads (according to current
requirements) is examined to eliminate loads which either do not

occur on, Or are not sigaificant for, the structure under
consideration.

2. The loads included in the actual design basis are then checked
against the reduced list to see if all applicable loads {(according to
current reguirements) were actually considered during design. :

3. Each load that was considered during design is next screened to see
if it appears to correspond to current requirements. Questions such
as the following are addressed: Were all the individual loads
encompassed oy the load category definition represented in the
applied loading? Do all loads appear to match present requirements
(1) in magnitude? (2) in method of application?

4. An annotation is made as to whether deviations from present
requirements exist, either because of load omissions or because the
loads do not correspond in magnitude or in other particulars.

5. If a deviation is found, a judgment (in the form of a scale ranking)
is made as to the potential impact of the deviation on perceived
margins of safety.

6. Relevant notes or comments are recorded.
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Of particular importance to the Topic III-7.B review are comments indicat~
ing that the effects of certain loadings (tornado and seismic loads, in
particular) are being examined under other SEP topics. In all such cases, the
findings of these special SEP topics (where review in depth of the indicated
loading conditions will be undertaken) will be definitive for the overall SEP
effort. Consequently, no licensee investigation of such issues is required
under Topic III-7.B nor is such effort within the scope of Topic III-7.B (see
Section 4). Licensee participation in the resolution of such issues may,

however, be requested under the scope of other SEP topics devoted to such
issues,

After the load tables have been filled out, the load combination tables
are compiled. Like the load tables, the load combination tables are drawn up
tO current requirements and the load combinations actually used in the design

Dasis are matched against these requirements.

Current criteria require consideration during plant design of 13 load
compinations for most structures, as shown in the load combination tables.
These specific requirements were not in effect at the time when SEP plants
were designed. Consequently, other sets of load combinations were used. In
comparing actual and current criteria, an attempt was made to match each of the
load combinations actually considered to its nearest counterpart under present
requirements. PFor example, consider a plant where the safe shutdown earthquake
was addressed in combination with other loads, but not in combination with the
effects of a LOCA (load compination 13). The load combination tables would
reflect this by showing that load case 9 was addressed, but that load case 13
was not. If six load cases were considered, only six (nearest counterpart)

load cases are indicated in the table--not partial fulfillment of all 13.

Por ease of comparison, the load combinations actually used are super-
imposed on the load combinations currently required. This is accomplished in
two steps:

1. Currently specified load combinations include loads sufficient for
the most general cases. In particular applications, some of these
are either inappropriate or insignificant. Therefore, the first step
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is to strike all loads that are ncc applicable to the structiure under
consideration from all load combinations in which they appear.

2. Next, loads actually combined are indicated by encircling (in the
appropriate load combinations) each load contributing to the
summation considered for design.

Thus, the comparison between what was actually done and what is required
today is readily apparent. If the load combinations used are in complete
accord with current requirements, each load symbol on the sheet appears as
either struck or encircled. Load combinations not considered, and loads
omitted from the load combinations stand out as unencircled items.

A scale ranking is next assigned to the load combinations; however (unlike
the corresponding ranking of loads), a scale ranking is not necessarily
assigned o each one. When the load combinations used for design correspond
closely to current requirements, scale ratings may be assigned to all
combinations. However, when the number of load combinations considered in
design was suostantially fewer than current criteria prescribe, it did not

appear to serve any engineering purpose to rank the structure for each
currently required load combination. Instead, a limited number of loading

cases (usually two) were ranked.
The following considerations guided the selection of these cases:

1. For purposes of the SEP review, it was not believed necessary to
require an extensive reanalysis of structures under all load
combinations currently specified.

2. SEP plants have been in full power operation for a number of years.
During this time, they have experienced a wide spectrum of operating
and upset conditions. There is no evidence that major Seismic
Category I structures lack integrity under these operating conditions.

3. The most severe load combinaticns occur under emergency and accident
conditions. These are also the conditions associated with the
greatest consequences to public health and safety.

4. If demonstration of structural adequacy undar the most severe load
combinations currently specified for emergency and accident
conditions is prov.ded, a reasonable inference can be drawn that the
structure is also adequate to sustain the le ’ severe loadings
associated with less severe consequences
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The scale rankings assigned to loads and load combinations in tables are
intended as an appraisal of plant status, with respect to demonstration of
compliance with current design criteria, based on information available to the
NRC prior to the inception of the SEP review. A number of structurally
related SEP topics review some loads and load combinations in detail based
ypon current calculational methods. In order that a consistent basis for the
tables be maintained, they are based upon load combinations considered in the
original design of the facility or, in the case of facility modifications,
they are based upon the combinations used in the design of the modification.
Loads that were not included in the original design or that have increased in

magnitude and have not been specifically addressed in another SEP topic should
be addressed by the Licensee.

10.2 LOAD DEFINITIONS

D Dead loads or their related internal moments and forces (such as
permanent equipment loads).

E or E, Loads generated by the operating basis earthquake.

E' or Egg Loads generated by the safe shutdown earthquake.

"

Loads resulting from the application of pre-stress.

- | Hydrostatic loads under operating conditions.

8, Hydrostat'c loads generated under accident conditions, such as
post-accident internal flooding. (P is sometimes used by others*
to designate post-LOCA internal flooding.)

L Live loads or their related internal moments and forces (such as
movable equipment loads).

P, Pressure load generated by accident conditions (such as those
generated by the postulated pipe break accident).

P, or ¥, Loads resulting from pressure due to normal operating conditions.

*See, for example, SFP 3.8.2.
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All pressure l>ads which are caused by the actuation of safety
relief valve discharge including pool swell and subsequent
hydrodynamic loads.

Pipe reactions under accident conditions (such as those generated by
thermal transients associated with an accident).

Pipe reactions during startup, normal operating, or shutdown
conditions, based on the critical transient or steady-state

condition.

All pipe reaction loads which are generated by the discharge of
safety relief valves.

Thermal loads under accident conditions (such as those generated by
a postulated pipe break accident).

Thermal effects and loads during startup, normal operating, or
shutdown conditions, based on the most critical transient or
steady-state condition.

All thermal loads which are generated by the discharge of safety
relief valves.

Loads generated by the design wind specified for the plant.

Loads generated by the design tornado specified for the plant.
Tornado loads include loads due to tornado wind pressure, tornado~

created differential pressure, and tornado-generated missiles.

Equivalent static load on the structure generated by the impinge-
ment of the fluid jet from the broken pipe during the design basis
accident,

Missile impact equivalent static load on the structure generated by
or during the design basis accident, such as pipe whipping.

Equivalent static load on the structure generated by the reaction
on the broken pipe during the design basis accident.

load combination charts correspond to loading cases and load defini-

specified in the appropriate SRP. Each chart is associated with a

specific SRP as identified in the notes accompanying the chart. Guidance with

respect to the specific loads which must be considered in forming each load

compbination is provided by the referenced SRP. All SRPs are prepared to a

standard format; consequently, subsection 3 of each plan always contains the

appropriate load definitions and load combination guidance.
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10.3 DESIGN LOAD TABLES

"COMPARISON OP DESIGN BASIS LOADS"
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STRUCTURE :
A F S LOADS
ALSON OF DESIGN BASIS LOABS SPHERICAL CONTAINMENT VESSEL
PLANT: BIG ROCK POINT
!Cuzmt is Load s Load SEP Topic Does Load | Does Code
Design |ApplicabldIincludec Reviewing Magnitude | Deviation| Impact
| Basis To This [In Plant This Load Corres Exist Scale Comments
‘m Structure ign To Present| In Load Ranking
is’ Criteria’ | Basis’
> 1
.‘E 2 Tes Tes ——— — No —
- L Yes Yes ——- — No A 1.
S x
F Ne —_— —— —— — —
- Yes No III-5.A . - *
s Tes Tes — — ¥o -
: ]
- ’, Tes Tes vi-2.D, II1-7.3 . . . 2.
P Tes No —_— —- Yes -
- k-
T Tes Negl — — —— -—
‘i Qo
& T Tes Tes | VI-1.D, III-7.3| . . 3.
2 a ' |
. ?s Tes No . — _— Yes —
i io Tes No - —_— Tes —_—
2 £ .
: - * | o Tes i No Yes A‘
| R Tes | Ne —— — Tes AL
- | e Yes | Tes 111-6 . . A &, 5
'i' E Tes No IIT-6 . - . .
s &' Tes | No 1112, IIl=é.A » . A
- ’ Yes Tes 111-2, Ill-é.A . . » 5.
3
!r Yes So II1-5.A . - »
-
= Tes So ITI-5.A . * .
-? ‘.': Tes No I1I-5.A . . .
Ref.; SRP(198]1) Section 3.3.1 or 3.
Comme~ -
* To be determined per results of 3EP topics. Scale ranking shown for SEP topic items are independent
judgments, Dased on informatiou in the FSAR or other original design documents.
1. Scow loads have increased ;er topic II-2.A.
2. PSAR states that comtainment is designed for internal pressure resulting from worst accidenmt. Design
internal pressure is 27 psig (Ref. FSAR 3.1.2).
3. Design max. temp. is 235°F (Ref: PSAR 3.2.2).
4, According to NRC's letter to C.P. 5-19-81, a .05z (static) seismic lateral load was used. Current

requirements call for dymamic analysis for containment structures.
5. Presencly a 0.12g SSE is deemed appropriate for this structure.
6. Design wind lcad used is 100 mph., per referemce 9.

-
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STRUCTURE:  SUPPORT FOR REACTOR

ENCLOSURE PLENUM
PLANT: BIG ROCK POINT
Current | Is Load |Is load SEP Teopic Does Load | Does Code
Design | Applicabldlincluded Reviewing Magnitude | Deviation|lmpact
Sasis Te This In Plant This Load Correspond Exist Scale Comments
Loads Scructure {Design To Presentg In Load |[Ranking
Basis’ Criteria’? | Basis?
»
- D Tes Tes —— — No —
>
= L Tes Tes — —— No o
H q - Ne 113-3.A . . *
k3
= » Tes o 131-5.8 . * .
o a
3| 1 . s =t
g1 % e No Yes 5,
3 T Tes No I11-5.3 . . *
(=4 a
|
g‘ -: lo ! — No 1.
Polag R ! — so T
L s J
- Tes Tes I11-6 . . A 2.
H £ Tes So 111-6 . . » 2
¢ W' ¥o - I11-2, IIl-4.A . * e
: | w — 1212-2, II1-4.A . . —
- !
|
Y. . No I11-%.3 . - .
. T
) L . No 111-5.3 . " é
2 Y. . So I11-5.3 . * »
Ref.; SRP(1981) Section 3.8.4
Comments

* To be determined per resul:s of SEP topics.
based on iaformation in the FSAR

!udgments,

1. TSAR informaticn insufficiint to evaluate these items.

2. According to NRC's letter to C.P., 5-19-81, a -05g (static) seismic lateral load was used. Current

requirements call for dynamic analysis.
3. Presently a 0.12g SS5E is deemed appropriate for this structure.
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STRUCTURE :
COMPARISON OF DESIGN 3ASIS LOADS
FUEL POOL
PLANT: 831G ROCK POINT PLANT 1
Current | Is load |[Is lLoad SEP Topic Does Load | Does Code
Design |Applicablqlacluded) Reviewing Magnitude | Deviacion|Ilmpact
3asis To T™his Ia Plant This Load Correspond Exisc Scale Comments
Loacs Structure {Design To Preseng In load |Ranking
Bastis’ Criceria? | Basis?
>
- b} Yes Tes — A %o -
>
- L Tes Tes ——_— — No —
-—
® , d No — — — - —— ’
3 4 Tes — t12-3.4 . . . |
: !
. ] ?i So s 11-5.8 . . - |
! |
= 1 )
i | _’ “‘ —— —— —— — —— l
3 T Tes Yo 111-5.8 . - - {
z . |
| :
s 'E | ia Segl [ — —_— — —_—
- - |
i %1 3 Yo — —— —_— —_— ——
3 | ,
- | = f Tes Tes 1116 : o & AL 11..2 (
= ] |
: |k | ‘e | N 11145 | o . . 1.,2. f
= W' S T I11-2, II1-4.A . . s
E d '8 ' - IT1-2, IIl-4 A . . -
1 r , '
v o | % I11-5.3 . . " '
s | }
3 ’ t & ’ e 111-5.3 . . o
z | ]
- l L e l o I111-5.8 . . - l

Ref.; SRF(198]) Seccion 3.8.4

Comments

* T . e s
‘0 Se determined per ~esulcs of SiP topics. Scale ranking showm fcr SEP topic items are independent
judgments, Yased on information in the FSAR or other iriginal desiyn documentcs.

1. According to NRC's letter 2o CP, 5-1%-81, a static analysis vas used with .05g as seismic lateral
iocad. Current requirements call for dynamic analyseis.

2. Presently a 0.123 55E is deemed appropriate for this structure.

- ~33~
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TER-C5257-317

STRUCTURE :
r ’
PLANT: BIG ROCK POINT
Current |1s Load |Is load SEP Topic Does Lcad | Does Code
Design |Applicablqlacluded| Reviewing Magnitude | Deviacion|Impact
3asis To This Ia Plant This Load Correspond Exist Scale Comments
Loads Structure {Design To Presentg In Load |Ranking
Basis’ Criteria’ | Sasis?
E 2 Tes Yes — — No —
: L Tas Tes — —_— Yo —
— i {
|
- 2 So —— ——— - ——— ——
$ 1 » The " 111-3.4 . . ' i
: | ‘ '
s | ® | %o o 11-5.9 | . . —_— I
= | = ; |
! : 1
- - | Segl — — - e ot
- ° | | |
s | T | % — | I1I-5.3 . . —
— L 4 | | |
i | ‘
s = | ‘; | Nesl ’ — i il — iy o
= 9 | i
2*2| =2 e = _—
i I ..‘ Sc ! — ————
! 3 | o - | s ° A 1 2
} _Z . o Yo et - % bephs
| H E Tes Tes 1316 - . . 1.
L= { @ | Tes 112-2, I1I-4.4 . . AL
: | W | TYes Tes i 1312, TIl<4.A . » -
- |
1
Yy | W v I111-5.3 . . .
: r
3 Y, i - 111-5.8 . . '
: L - - 111-5.3 . . .
Ref.; SRP(1981) Sectiom J.3.4
Zomments

* To >e determined per resulcs of SEP topics.

judgments,

-

analysis (See Section 3.3 Reference 3).
1. Presently a 0.12g 55E is deemed appropriate for this structure.

[-—.;

.... Franklin Research Center
A Dramon of The Franmin insttute

T

Scale ranking shown for SEP zopic (tems are independent
Sased on information i{n the FSAR or other original design documents.

1 Sracic analysis wvas used with ,025g as lateral seismic load. Current requirements call for dynamic



TER-C5257-317

STRUCTURE :
COMPARISON OF DESIGN BASIS LOADS CONTROL ROOM
(SERVICE BUILDING)
pLANT:  BIG ROCK POINT
Currenct | Is load |is load SE?P Topic Does Load | Does Code
Design |Applicabldlncluded Reviewing Magnitude | Deviation|lmpact
Sasis To This !In Plant This Load Correspond Exist Scale Comments
Loaas Stnstunhhniu To Preseng In load |Ranking
Basis’ Criteria’ | Basis’
>
- 3 Tes Tes —_— - No A %
< x
s F No — ———— —— —— — I
; -,
: H So So I11-3.a . . p— I
-
B ?, Tes o 111-5.8 . . . |
|
‘ ’a Negl — — — — — ’
H T Tes No I11-5.8 . . * L.
(=] * {
1
| . !
a‘ g | X No — —— — — —
=4z f R %o it R e . = .2
EY
: | A i v rey b
o £ | Tes So I11-4 - . Ax -
! £ Tes Tes 111-6 - . . -
_§ v Tes Yo III-2, IlI-4.A . * A
F d Tes Tes 111-2, I11-4.A . . "
|
Y No iy 121-5.3 . . ¢
: T
< Y, o - 111-5.3 . . "
Z b/
= s - s 111-5.8 . ’ .

Ref.; SRP(1981) Secticn 3.3.4

Comments

* To be determined per results of SEP ropics.
judgments,

Scale ranking shown for SEP topic i(tems are independent
based on information in the FSAR or other original design documents.

1. Not a major strucrural comcer:m, but might affect control room habitabilicy.

Static analysis was used, with .025g as seismic laterial load. Current requirements call for dynamic
analveis.

3. Roof loads have increased per SEP Topic II-2A and may increase per SEP Topic I[I-3B for parapet roofs.
For the turbine building, D'Apalonia Comsulting Engineering, Inc. reported this loading is insignificant.

/::; -35-
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COMPARISON OF DESIGN 3ASIS LOADS

TER-C5257-317

STRUCTURE :

STACK (Concrete)

PLANT: BIG ROCX POINT
Curvent |Is load |Is load SEP Topic Does Load | Does Code
Design | Applicabldincluded Reviewing Magnitude | Deviation|lmspact
Sasis To This Ia Plant This Load Correspond Exisc Scale Comments
Loads Seructure {Design To Presentyy In Load |Ranking
Basis’ Criceria? | Basis?
h-
; L Tes Tes " S No i
: | i
™ s Nc — —— pu— P p—— E 3
: 4 Tes % 111-3.4 . . . | |
= !
-
= Y %o — 111-3.3 . . -
{
- - |
H Ty Tes S0 — - - o |
2 A o — I11-5.8 . . - ]
- |
;'. f l ‘3 %o J— —_— — —_ — }
23| a % — — — - - |
1 a |
E : g Tes Tus 111-6 * > A i 1.
= ' ! ]
i & | Ye Tes 111-4 . . * | 1
E | w | Yes o 111-2, Ill-4.A . . Ay |
H “ | Yes Tes 111-2, 1I1-4.A . . . |
= 1 i
| | i
| %o —_ 111-5.3 . . o |
g | ' l
T 1 5 o —_ 111-5.3 . . . '
T |
- * g rew B
]l ‘s No I11-5.8 - N
Ref.; SRP(1981) Sectiom 1J.3.4
Comments

* To be determined cer results of SEP ropics.
iudgments, based on informaticn in the FSAR

1. Static analysis was used, with .025g as seismic laceral load.

dynamic analysis.

[—_‘_‘.

.... Frankiin Research Center
A Dwsion of The Franwin insstute

Scale ranking shown
or other original design documents.
current requirements call for

-36-

for SEP topic items are independent
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1 STRUCTURE :
COMPARISON OF DESIGN BASIS LOADS ** DIESEL GENERATOR ENCLOSURE/
SCREEN WELL AND PUMP HOUSE
PLANT: 316G ROCK POINT
Current | Is Lload |Is load SEP Topic Does Load | Does Code
Design |Acplicabldlncluced Reviewing Magnitude | Deviation|lmpact
Sasis To This Ian Plant This Load Correspond Exist Scale Comments
Loads Structure 132 To Preseng In Load |Ranking
Basis? Criteria? | Sasia?
= !
= 2 Tes Tes —— - o ——
>
; L Tes Yes S —— No —
Y F Yo P T ) e s
2 Ed Tes w— 1l1-3.a . . -
-1 |
& ’, So — 111-5.8 . . e
s ) '
3 r, %o - 111-5.3 . . -
- i
%o —— P — v e
2 £/ % | |
S0d| 8 | e | — g -1 N . S
| a | |
s | & Tes —— 1216 o R . | 1.
;, B Yes —_— II1-% . . . ' l
z ' Yes - I11-2, 1T1-4.A . - . | =
2 o Tes — I11-2, IIl-4.A . . " i 1.
| ¥, so —_— I11-5.3 . . - |
v ! N I
2| v i1
] 4 No a— 111-5.8 . - .
3
- } ‘!’ So — I11-5.3 . . -
Ref.; SRP(1981) Section 3.3.4
Zomments
* To e determined per resulcs of SEP ropics. Scale ranking showm for SEP topic (tems are independent

judgments,

based on informaticn

in

1. Informatiom on original design

.... Franklin Research Center
A Dremon of The Franin insttute

the FSaR or other original design documents.
basis is oot stated in amaterial provided for FRC review.

«37=




TER-C5257-317

STRUCTURE :
COMPARISON OF DESIGN 3ASI BATTERY R0OM (TURBINE
BUILDING)
PLANT: 816 ROCK POINT
Current | Is load |Is load SEF Topic Does Load | Does Code
Design | Applicablqincluded) Reviewing Magnitude | Ceviation| lmpact 3
Sasis To T™ats In Plant This Load Corvespond Exist Scale Comments
Loads Structure {Design To Presend I3 load [Ranking
Basis’ Criteria’ | Sasis?’
E ) Tes Tes e —_ No —
>
; - Tes Tas R — Yo J—
» F So e —— — — — "
3 - So % 111-3.A . . . |
»
F~ P‘ . Mo 11-5.8 . - ® l
-
! rO w ——— — — —— !
é’ T, Ne so 111-5.8 . . ® ;
|
. ] %o — — J— pa— — |
5‘ " ~ I
Pl 3 Yo — PR o e i |
EY
CER S Tes Tes 111-6 . . A ; 1.
= | = ‘
2 g Tes Yes 1Il-8 . . A | L
g « Tes —— 111-2, TIl-4.A . . . | 2.
: | w Tes — 1112, II1-4.A . . . [ 2.
- ' {
| No s 111-5.3 . . . {
. £ |
- o — &
3 Y: No 111-5.8 - -
'I'- Y No — 111-5.3 . . -
=

Ref.; SRP(1981) Section 3.3.4

Comments

* To Se determined per results of SEP topics.

judgments,

1. Static analysis was used, with .025g as seismic lateral load.

analyvsis,

i. Revort reference 7 states that snow, wind, & seismic loads were considered.

.... Frankiin Research Center

A Demon of The Franman insotute

Scale ranking shown for SEP topic items are independent
Sased on information in the FSAR or other original design documents.

Current requirements call for dwmamic

No values are given.
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0.4 LOAD COMBINATION TABLES

“COMPARISON OF LOADING COMBINATION CRITER''~

- =39~
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TER-CS5257-317
COMPARISON OF LOADING COMBINATION CRITERIA '
PLANT: BIU ROCK POINT | CONTAINENT VESSEL
-
Combined ] Gravicy Natural |[Impulsive |Scale
Loading Dead, Thermal Pressure {Mechani Phenomena | Loading Ranking
< 2.
: 1 @t T, @ %
3 2 D+1L T ? R
2 s . .
s 3 D+l @ R 3.
2 s a
H - 2+ 1L T +7 P +P R +R
- a - & - B -
(3)
o— “ v "
: > .@ T, ?, R, t ®
- . T
i B (OO0 BRA % ., ® :
3 3 D+1L T, ’, L E
2 " per [T P er I o+r
- ' ¥ w ?
. 1 D+l % ’, ], X Y A ;
5 2 D+ L T, ? L £
- * - LT
E 3 D+l Te e P. - P. l. - l.. E'
-
»
w
b D+1L A A R, &' ™
= - 1 - .
-.' - D+ L A. <> T. " - P’ l. - l. E Yf"j“h " 7.
H
-
S
5
-
»
"
1 D+l F, E
T
< §-
=
- 2
. =
C
-
Ref.: SRP Section 1.3.7 Steel Containment
Notes

Encircled loads are those actually considered in the design per FSAR.
When load factors different from those curremtly required wvere used,
the factor used is also encircled.

2. 0.5 psi external pressure plus des? load considered, Reference 9.

3. Maximum temperature gradient plus 27 psi internal pressure considered, Reference 9.
4. Snov load plus 60 mph wind comsidered, Reference 9.

S Dead locad plus smow plus 0.05g seismic considered, Reference 9.

6. Credited here as an OBE Combination, because the 0.05% static load used is approximately
half the value currently deemed appropriate for the SSE (i.e. 0.123).

y For purposes of the SEP Reviev, demonstration that structural integrity is maintained for
load cases indicated above (per current criteria) mav be considered as providing reasonable
assurance that this structure meets the intent of current design criteria.

Z_b_._: -40~-

.... Franklin Research Center
A Dvision of The Frankin nsutute
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TER-C5257-317

COMPARISON OF LOADING COMBINATION CRITERIA STRUCTURE : SUPPORT FOR

CONCRETE STRUCTURES REACTOR ENCLOSURE PLENUM

PLANT: BIG ROCK POINT

{ , '
Conbined Natural Impulsive Scale |
loading ' Gravity Dead, Live Therzal Pressure, Mechanical SR Lesding .m1
Cases | 1 ]

- | }
1 1.4D + 1.7L | !
S. | 6.

2 1. X 1. | {
| 1@ 1.0 j R |

3 | 5 elTL (IS LT, TS5 x 1T R _
i ! L ! _J
- |

- . e 71y 9 1.7 . " 4 ! " .9 |

- .75 (1.4D 1.7L) | 73 & 3. TO i 7Sx1 ‘ol Sx1 El
i

] ! .

; ] D+l ; ta lo ! E
‘ D - T R | |
| [} L X s ‘

- : }
7 D+1L ?. 1.5 ? l. | |
: s | v.or] |
3 D+L ; 5 1.25 P‘ l. 1.25¢ Yr - ' + Y" %
! |
4 ! |
' -1 T ? R E' ' ey o9 | &
’ 2+t a a a ‘ r 3 -; x
_! | ;
Ref.: SRP (1981) SEC 2.8.3 Concrete and Steel Internal Structures of Containment
Notes

L Ultimate strength sethod required by ACI-349 (1977).

2. Method wosd &8 ““p{'ﬂfuu stress Consequently no load factors vere used.

3. Loads deemed inapplicable or negligible struck froe loading combinationms.

4. Encircled loads are those actually considered in the design. When load
factors different from those currently required were used, the factor
used is alsc encircled.

| "Equipment” lcads comsidered for internal concrete structures. (See Table 4~1, Ref. 9).

5. Credited here as an OBE Combination, because the 0.052 static load used is approxizately
half the value currently deemed appropriate for the SSE (.., 0.12g).

7 For purposes of the SEP Review, demonstration that structural integrity is asintained for
load case 9 (per currenmt cirteria) zay be considered as providing reasonable assurance that
this structure meets the intent of current design criteria.

/ ) -4 2~

.... Franklin Research Center

A Crvson of The Franusn insatute



TER-C5257-317

COMPARISON OF LOADING COMBINATION CRITERIA STRUCTURE : 1
CONCRETE STRUCTURES FUEL PooL |
PLANT: BIG ROCK POINT :
'Codm.d. ] |
i Natural lspulsive | Scale |
| Loading i Gravity Dead, Live Thermal Pressure; Mechanical Phanatins Loading .hukuq'
| Cases | i ! ]
; H { ]'
| 1 | ree1n | ’
| —_—
3 T !
! |
I 1.9 ‘ ) ' 6.
- 1 | » !
! 1 1 |
3 | .75 (1.4D + 1.7L) }.75 x 17T, -ﬁb--i—i-&;} ‘
- 3 4 e —
| 3 [ T i . 4
- 7 2.4 1.7L) | .7 3.7 % m . N :
| g.sﬂ.ao‘z.;l S x . o 75 x 1.98 | |
; - r { = | |
B | % » } | A |
5 !
! g *
=" D+l T f !
i - \ | \ * |
[ | 1
. > | | |
7 D+t b -t X, | | ,
: L i ]
3 D41 T —— LN I 1.25¢ +Y +v | "
et X, o S Nty . ;
{ 5 ‘ a f
- + . I
- - . |
i 3 DelL l A \ E \or:or_l
J I | ‘ I
Ref.: SRP (1981) SEC 1.8.3 Concrete and Steel Internmal Structures of Containment
Nctes

Ultimate strength method required by ACI-349 (1977).

2. Mathod wesd in ““n{wrtm Stress o Consequently no load factors vere used.

3. Loads deemed inapplicable or negligible struck from loading combinacionms.

4. Encircled ‘oads are those actually considered in the design. When load
facters different from those currently required were used, the factor
used i{s also encircled.

2 Load combinations shown by dashed-line boxes were considered in the review of the integrity
of the plant structures under 0.12g earthquake by D'Appolonia Consulting Eangineering, Inc.

6. Credited here as an OBE Combination, because the 0.05g static load used is -pproximately
half the value currently deemed appropriate for the SSE (i.e. 0.128).

7 For purposes of the SEP Review, demomstrationm that structural -3tegrisy ‘c “aistain~d for
load case 5 (per current criteria) may be considered as providing reascnable assurance that
this structure aeets the intent of current design criteria.

g -4 3=

.... Franklin Research Center
A Dramion of ™he Franman inegtute



TER-CS5257-317

COMPARISON OF LOADING COMBINATION CRITERIA

CONCRETE STRUCTURES
BIG ROCX POINT

Gravicy Dead, Live

1.40 + 1.70
2 1.40 + 1.7L 1.9
bl . -
i -3 1.40 + 1.7L 1.7w
P& 75 (14D & LTL) | i REESRA %
| s 75 (1,40 1.TL) | i IS el7R] 75 x 1.9:1
i
|
5 LTS (1,40 & 1.7L)| =it IS x LT RY LIS x LW
? 1.20 1.9
| @ 1.2 %
o el
-y HETE R A \ R o A
L 10 D+L X, R, %, A,
11 D+l % +ro-e- !
12 D+l \‘ e \ 1.25¢ ‘\’\‘N
- & 1 A - -
, 13 2 L \ \ \ g \ \ H

- |
Ref.: SRP (1981) Sectc. 1.8.4 Other Category [ structures (concrete)
Sotes 1. Ultimace strengcth sethod required by ACI-349 (1977).

2. Methods used in design {‘T'Tu‘ stress o Consequently no load factors were used.
1. loads deemed inapplicable or negligible struck from lcading combinations.

4. Zncircled loads are those actually considered in the design. When load
factors different from those currently required vere used, the factor
used is also encircled.

5. Load combinaticns shown by dashed-line soxes were considered in the review of the
integrity of the plant structures under 0.12g earthquake by D'Applonia Comsulting
Zngineering, Inc.

6. Load combinations applicalbe to the steel porticas of these structures (See NRC
Standard Review Plam J.8.4, Structural Steel) are essentially the same as shown
above for the comcrete portioms.

7. For purposes of the SEP Review, demonstration that structural i{ntegrity (s maintained
for load cases 3 and 10 (per current criteria) may be considered as providing reascnable
assurance that this structure meets theintent of current design criteria.

- -4 4-

.... Franklin Research Center
A Devmion of The Franmsn insutute
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COMPARISON OF LOADING COMBINATION CRITERIA STRUCTURE : CO~TROL ROOM
CONCRETE STRUCTURES (IN SERVICE BUILDING)
—2LANT: _S1G R0CK POINT
]
l Loading |Gravicy Dead, Live) Thermal Pressure| Mechanical INensutns | Loading Scale
{ Cases Ranki:
I - \
: 1 1.49 ¢ 1.7L
- = [} ]
i - : ’..o‘ sno L.@ ‘
Pr— e — L—
{3 1.40 + 1.70 : % ) ..
]
i s .78 (1.4D + L.7L)|. 7S = LT T, S —
]' 5 78 (1.4D + 1.70L)| .75 = 1.7 ?° rn-!-h-l-bo‘ I3 B 1.9ﬂ
|
6 78 (1.4 + L7W| .78 w 1.7 T, Aytette| .75 x 1.7W
.’ 7 1.20 1.9
|
| 8 1.29 1.9
| BN, ¢ . e
| 9 2. L %, N H_
| 1 - L w A
L 10 D=L Ta \ e <
|
[, D+L T 1.5 ?
| i ot ‘-! 4
| 1 D+ r, 1.25 ¢, = 1.258 \.\.\{
i
. ’ - A
‘ b e ‘a . Y e \’\J‘# x
-
Ref. SRP (1981) Sec:. 1.3.4 Other Category [ structures (concrete)
Notes 1. Ultimate stremgth sethod required by ACI-349 (1977).
2. Mechods used in design § WERINS stress o Consequsatly no load factors were used.
3. loads ieemed inapplicable or negligible struck from lcading combinations.

4. Encircled loads are those actually comsidered in the design. When load
factors different from those currently required were used, the factor
used is also encircled.

S. Sonow and "equipment’ loads were considered for turbine building (See Sect. 3.3,
Ref. 3).

6. Wind loads considered, accordiang to Sect. 1.3, Ref. 9 but load combinations not
stated iz FSAR.

? Load comsbinations shown %y dashed-line boxes wvere considered in the review of the
integrity of the plant structures under 0.123 esrthouake by D'Appolouia Consulting
Engineering, Inc.

3. Load combinaticns applicable to the steel portions of these structures, (See NRC
Standard Review Plam 1.8.4., Structural Steel) are essentially the same as shown
above for the concrete portioms.

3., Credited here as an 2BE Combination, because the 0.05g static load used is approximately
half the value currently deemed appropriate for the SSE (i.e. 0.12g).

10, For purposes of the SEP Review, demonstration that structural integrity is maintained
for load cases 10 & 13 (per current criteria) may Le considered as providing reascnable
assurance that this structure zeets the intent of current design criteria.

P S -45-

.... Franklin Research Center
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COMPARISON OF LOADING COMBINATION CRITERIA STRUCTURE :
CONCRETE STRUCTURES STACK
PLANT: 316G ROCK POINT
| T
Combined i
Natural [mpulsive
Loading |Gravity Dead, Live} Thermal Pressure; Mechanical . Lond Scale J
Cases ! ing Ranki

) § 1.4D » 1.7L {

2 1.4D + 1.7L ! 1.9¢ |
. - - ‘
i3 1.4D + 1.7L : 1.7v |
. !
P& 78 (1.4 1. 70?2 : e !

: b} D~ J{1-75 = 1.7 To A l
| s 7S 1.0+ 1.7 75 =27 it .75 x 1.9E
o o |
T

. 7S (1.40 + 1.70); .7 T it | . .

5 S D N Sx "o x 9z 1.7¢

? 1.20 1.98 |

L} 1.2 1.4

— |
- - "

’ G L ito, ™ L A s,
| 10 D+L T, \ LR AL 5,
|
| u d+L LY i A
! =

2 ____,3"' _ ‘:‘ — A 1.25¢ !\o\o‘.wl
| |
| 13 D+L e’ 1 X
| % ] ! %" Y "*

— L
el SRP (1981) Sect. 1.3.6 Other Category [ structures (comcrete)
Sotes 1. Ultimate streagth sethod required by ACI-349 (1977).
1. Machods used in design {"”'ml stress«”  Consequently no load factors were used.
1. loads deemed inapplicable or negligible struck from lcading combinaticns.
4. Encircled loads are those actually considered in the design. When load
factors different from those currently required wvere used, the factor
used is also encircled.
5. The priacipal loads om the stack are D, E, ', ¥, & W.. Resnalysis of all
ventilation stacks for these loadings {s being carried out within the SEP
.":ogr-. Therefore, no action need be zaken by licensee in response :o this
item.
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COMPARISON OF LOADING COMBINATION CRITERIA STRUCTURE: DIESEL GENERATOR

CONCRETE STRUCTURES ENCLOSURE/SCREEN WELL AND PUMP
_PLANT: B.G ROCK POINT HOUSE
|
| Coms Natural Impuisive
| Loading jCravicy Dead, Live| Thermal Pressure| Mechanical m.;:‘“ Loading Scale
i sases MT
|

l 1.4 + 1.7L
f 2 1.40 + 1.7L 1.9 |
 — -—~L-- - -
i 3 1.4D + 1.7L 1.7

& 75 (1.48 + 1.70) -i-b-.-hi—'-; —&b—-—h-i-.; |

5 7S (1.0 + 1.7TL) -rH-r-h-i-ﬁc -—ﬁl--h-&-&o 3R 1.91 l

LY .75 (1.4D + 1.71.)‘—4&-.-6—3—30 —3-6—.-%—3-&; <75 x 1.7

7 1.2 1.9¢
| 3 1.20 1.9 *
i 1
| 9 Tt % N 22 AL
!r 10 Dol X, " “, N
,{ 11 D+l \‘ 4o N |
| 12 D+t e 3 1,258 | X + % +
¥ i A * A | \ N H
| ' |
| 1 DetL % 9 \ z X ¢ \ - \{
~
et SRP (1981) Sect. 1.8.4 Other Category [ structures (concrete)
Notes 1. Ultimate strength method required by ACI-349 (1377).

1. Methods used in design working stress+” Consequently no load factors were uscd.

J. loads ieemed inapplicable or negligible struck from loading combinacions.

4., Zacircled loads are those actually considered in the design. When load
factors different from those currently required vere used, the factor
used (s also encircled.

5. Load combinations showm 5y dashed-line boxes were considered in the review of the
integrity of the plant structures under 0,12z earthquake by D'Appélonia Consultiag
Zagineering, Iac.

6. For purposes of the SEP Review, demonstration that structural {ntegrity is maintained
for load cases 9 5 10 (per current criteria) may de considered as providing reasonable
assurance that this structure zeets the intent of current design criteria.

A. . -47=-

.... Franklin Research Center
A Drsion of The Franiin 'nsttute



TER-C5257-317

COMPARISON OF LOADING COMBINATION CRITERIA STRUCTURE:  GATTERY ROOM
CONCRETE STRUCTURES (IN TURBINE BUILDING)
[MT_'LL@&* POINT
]
Combined i apul
l Loading jCravity Dead, Live| Thermal I?ruwn Mechanical 'm W::r Scale
| _ l
S | 1.4D + 1.7L f
1 " 5,5 ' !
L2 L@+ 1.0 *° | ‘ L.€) | ..
—_—— - }-
{3 1.40 + 1.7L ' 1.7%
%
' é J75 (14D + 1.7L) [+t i |
I 5 75 (14D ¢ 1.70)| it i 75 x 1.9:]
5 75 (1.4 1L | Aot 75 x LW
? 1.20  f 1.98
‘ 1.20 B 1.9
]
| @ A T \ H
g = X
| 2 o %, 5 v A
{ 1 D+1L 5 1.5 P ~| »
12 D+L \ Lase, \‘ 1.25¢ vroxj orﬂ
|
13 D+L \. ’, LY & T Y, e 14 s
- ! -
Ref.: SRP (1981) Sect. 1.3.4 Other Category I structures (concrete)
Notas 1. Ultimate strength aethod required by ACI-349 (1977).

2. Methods used in design { working stressv” (ongequently no load factors were used.
’ I e TS
3. Loads deemed inapplicable or negligible struck from loading combinations.

4. Encircled lcads are those actually considered in the design. When load
factors different from thosa currently required vere used, the factor
used is also encircled.

5. Soow and “"equipmeat” loads were considered for turbine building. (See Sect. 1.3, Ref. 9 .

6. Wind loads comnsidered according to Sect. 3.], Ref. 9 but load combinations not stated
in FSAR.

7. Load ccmbinations shown by dashed-line b were considered in the review of the integrity |
of the plant structures under 0.12g earthquake by D'Appolonia Consulting Engineering, Inc.

3. Load combinations applicable to the steel portions of these structures, See NRC Standard
Review Plam 3.3.4, Structural Steel) are essentially the same as shown above for the
concrete purtions.

9. Credited here as ac OBE Combination, because the 0.05g static load used is approximately
half the value currently deemed appropriate for the SEE (i.e. 0.123).

0. For purpcses of the SEP Review, demonstration that structural integrity i{s maintained for
load cases 10 & 1J (per current criteria) mav e considered as providing reasonable
assurance that this structure zeets the intent of current design criteria.
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11. REVIEW FINDINGS

The most important findings of the review are summarized in this section
in tabular form.

The major structural codes used for design of Seismic Category I buildings
and structures for the Big Rock Point Nuclear Power Station were:

1. Uniform Building Code 1958 (invokes AISC, "Specification for Design,
Fabrication, and Erection of Structural Steel for Buildings," 1953)

2. ACI 318-56, "Building Code Requirements for Reinforced Concrete," 1956
3. ASME Boiler and Pressure Vessel Code, Section VIII, 1956.

Each of these design codes has been compared with the corresponding
structural code governing current licensing criteria. Tables fcllow, in the

order listed above, summarizing important results of these comparisons for

each code.
These tables provide:

1. identification by paragraph number (both of the original code and of
its current counterpart) of code provisions where Scale A or Scale
A, deviations exist.

2. identification of structural elements to which each such provision

may apply.

Some listed provisions may apply only to elements that do not exist in
the Big Rock Point structures. When it could be determined that this was the
case, such provisions were struck from the list. Any provisions that appeared
to be inapplicable for other reasons also were eliminated. Items so removed

are listed in Appendix A to this report.

Access to further information concerning code provision changes is
provided by additional appendixes. Each pair of codes (the design and the
current ones) has a tabular summary within the report (Appendix B) which lists

2ll code changes by scale ranking.

P =g
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In addition, a separately bound appundix exists for each code pair. The
appendix provides:

1. full texts of each revisaed provision in both the former and current
versions

2. comments or conclusions, or both, relevant to the code change

3. the scale ranking of the change.

o i =30~
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11.1 MAJOR FINDINGS OF AISC-1953 VS. AISC-1980 CODE COMPARISON
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MAJOR FINDINGS OF Al 1953 VS Albl 1980

(Summary of Code Changes with the Potentlial

CODE COMPARISON

to Significantly

Degrade Percelived Margin of Safety)

cale A

Re ferenced Subsection

AlLSC AISC AISC Structural Elements
1980 1963 19513 Potentially Affected
1.5.1.2.2 Beam end connection

where the top flange

18 coped and subject

to shear, or faitlure by
shear along a planc
through fasteners or by
a combination of shear
along a plane through
fasteners plus tension
along a perpendicular

plane

3o 9:3:.8:1 1.5.1.4.1 15(a) (3) Rolled sections, plate
girders and built up
members.

1.6 1.6 12(a) Members subject to axial and

bending stresses

- l1.8.3 16 Allilly loaded compression

members where sideway 18

not prevent ed

Comment s

See case study 1
for details.

New requirements added in
the 1963 Code limiting the
allowable stresses for
tension due to bending.

New requirement for
combined stresses added
in the 1963 Code

New requirements for
slenderness ratio added
in the 1963 Code

LTE-LSTSO-¥EL
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Scale A (Cont.)

Referenced Subsection

NS SR By 10 YOG
d9URT) UDIResay UInjuRIy "7

AISC AISC
1980 1963

1.9.1.2 1.9.1

and
Appendix
& C
[ ")
i
1.10.4 1.10.4
1.10.7 1.10.7

AISC
1953

18 (b)

26(d)

1.10.10.2 1.10.10.2 26

1.11.1 1.11.1

13(a)

Structural Elements
Potentially Affected

Slender compression unstiff-
ened elements subject to
axial compression or
comprezsion due to bending
when actual width-to-
thickness ratio exceeds the
values specified in subsec-
tion 1.9.1.2

Partial length cover plates
in plate girders and rolled
beams

Plate girder web

Stiffeners for web plate
girders

Composite construction

MAJOR FINDINGS OF AISC 1953 VS, AISC 1980 CODE COMPARISON

(Summary of Code Changes with the Potential to Significantly
Degrade Perceived Margin of Safety)

Comment s

New provisions added in
the 1963 and the 1980
Code, Appendix C,

New requirements added in
the 1963 Code

New requirements for combined
shear and tension stress
added to the 1963 Code

Change in the requirements
of the 1953 Code

Limitation on effective
width of concrete flange
is introduced in the
1953 Code

LTE-LSTSO~NEAL
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MAJOR FINDINGS OF AISC 1953 VS, AISC 1980 QODE COMPARISON

(Summary of Code Changes with the Potential to Significantly
Degrade Perceived Margin of Safety)

Scale A (Cont.)

Referenced Subsection

AISC AISC AISC Structural Elements

1980 1963 1953 Potentially Affected Comment s

1.11.4 1.11.4 13 Shear connectors in New requirements added in
composite beams the 1963 Code and the 1980

Code

3.11.5 - -- Composite beams or girders New requirements added
with formed steel deck in the 1980 Code

1.19:2.2 == - Axially loaded tension New requirement added
members where the load is in the 1980 Code
transmitted by bolts or
rivets through some but not
all of the crass-sectional
elements of the members

1.14.6.1 1.14.7 15(f) Effective throa* thickness
for partial penetration weld

1.15.5:2 - -- Restrained members when New requirement added

3:35.5:.3 flange or moment connection in the 1980 Code

1.15.5.4 plates for end connections
of beams and girders are
welded to the flange of |
or H shaped columns

LTE-LSTSO=¥EL
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Scale A (Cont.)

MAJOR FINDINGS OF AISC 1953 VS. AISC 1980 CODE COMPARISON

(Summary of Code Changes with the Potential to Significantly
Degrade Perceived Margin of Safety)

Re ferenced Subsection

AISC
1980

1.18.3

2,9

A1SC
1963

1.18.3

2.8

AI™C
1953

28(b)

Structural Elements
Potentially Affected

Built up members under
tension

Lateral bracing of members
to resist lateral and
torsional displacement

Comment s

New requirement added
in the 1963 Code

0.0 <M/Mp < 1.0
0.0 > M/Mp > -1.0

See case study 7
for details,

E
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11.2 MAJOR FINDINGS OF ACI 318-56 VS. ACI 349-76 CODE COMPARISON
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MAJOR FINDINGS OF ACI 318-56 VS. ACI 349-76 CODE COMPARISON

(Summary of Code Changes with the Potential to Significantly

Scale A

Referenced Subsection

Degrade Perceived Margin of Safety)

Structural Elemento
Potentially Aifocted

ACY rCI
349-76 Jl6-63 318-56
7.10.3 805
11.13 -
11.15 - -

Columns designed for
stress reversals with
variation of stress from
f, in compression to

1/2 fy in tension

Short brackets and corbels
which are primary load-
carrying members

Applies to any elements
loaded in shear where it is
inappropriate to consider
shear as a measure of
diagonal tension and the
loading could induce

direct shear-type cracks

Comment s

Splices of the main rein-
forcement in such columns
must be reasonably limited
to provide for adequate
ductility under all loading
conditions.

As this provision

is new, any existing
corbels or brackets may
not meer these criteria
and failure of such
elements could be non-
ductile type failure.
Structural integrity
may be seriously
endangered if the design
fails to fulfill these
requirements,

Structural integrity

may be seriously
endangered if the design
fails to fulfill these
tequirements.
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