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ABSTRACT

The Seismic Review Table is a summary of Engineering Design parameters that
were employed in the seismic analysis and design of nuclear power plants. The
table covers 71 reactors licensed to operate by the U.S.N.R.C. The information
contained is listed plant by plant and consists of OBE and SSE ig: Level and
Modified Mercalli Intensity; Earthquake Time History used to develop the
ground response spectra or as input in the dynamic analysis; Number of Earthquake
Components used and Method of Combining Them; Method of Modal Combination;

Type of Ground Design Spectra; Method of Generation of Floor Response Spectra;
Type of Foundation and Depth; Type, Thickness, Shear Wave Velocity and Shear
Modulus Profile of the Surrounding Subgrade Soil and Bedrock; Ground Water
Table Depth; nearby Dams; Modelling Method used fOr soil-structure interaction;
Material Damping of Soil; Limitation on Modal Damping . Damping Values; and
Loading Combinations, and Acceptance Criteria for Category I Structures,
Mechanical Equipment, Piping, and Electrical systems. The goal of the Seismic
Review Table is to provide a reference of the available information relevant

to the seismic design of currently licensed nuclear power plants.
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INTRODUCTION

The intent of this report is to enable a quick reference of the major seismic
design parameters inherent in the 71 currently licensed nuclear power plants.
A11 of the presented data was obtained from the existing Final Safety Analysis
Reports (FSAR) and their associated amendments. The results are tabulated for
each plant in a five page "Seismic Review Table." The major headings in the
table are:

A) Earthquake data

B) Method of combination (e.g., modes and earthquakes directional
components

C) Design spectra
D) Foundation and liquefaction assessment
E) Soil-structure interaction

F) Damping, load combination and acceptance criteria and allowable
stresses for:

1) Category I structures
2) Mechanical Equipment and piping

3) Electrical equipment

Table I 1ists all of the plants together with the names of the owners, the
location, the principal reactor contractor, the plant architectural engineers,
the type of plant (PWR, BWR, HTGR), the type of containment vessel, and the
electrical and thermal power output. FSAR's for all the plants listed in the
table have been reviewed and the tabulated results are given in this report.

For completeness Figure 1 depicting the geographical locations of the operational
plants is also included.



PROGRAM TASKS AND ACCOMPLISHMENTS

Efforts under this program can be subdivided into three distinct stages:
Stage 1 involved the determination and collection of all available plant
FSAR's and related questions, answers, and amendments. Next, under Stage 2,
the collected information was reviewed in detail for relevance to the
information needed for the Seismic Review Table. Finally, under Stage 3, the
pertinent parameters were assembled and summarized in tabular form.

With reference to the work carried out under Stage 1, it should be realized
that the documented information contains numerous sections, subsections, and
amendments per plant which were compiled over a span of many years. This
information had to be reviewed to ascertain which documents were available and
which had to be ordered. This was accomplished by carrying out a careful
review of the documents and comparing the information contained within the
documents against the information compiled in the following reference reports:

Title Listing of Civilian Power Reactor Docket Literature in Nuclear
Science Abstracts, volumes ‘21-26 (1967-1972), TID-3354 R1. U.S.
Atomic Energy Commission, Technical Information Center, April 1973.

Title Listing of Civilian Power Reactor Docket Literature in Nuclear
Science Abstracts, volumes 27 (Jan.-June 1973), TID-3324-R1-S1.
U.S. Atomic Energy Commission, Technical Information Center,
September 1973.

Title Listing of Power Reactor Docket Information, PRDI-74-12. U.S.
Atomic Energy Commission, Technical Information Center, December
1974.

Power Reactor Docket Information, Annual Cumulation, NUREG/PRDI-75/12.
U.S. Energy Research and Development Administration, Technical
Information Center, December 1975.

Power Reactor Docket Information, Annual Cumulation, NUREG/PRDI-76/12/P1.
U.S. Energy Research and Development Administration, Technical
Information Center, December 1976.

Power Reactor Docket Information, Annual Cumulation, NUREG/PRDI-77/12/P1.
U.S. Dept. of Energy, Technical Information Center, December 1977.

Power Reactor Docket Information, Annual Cumulation, NUREG/PRDI-78/12/P1.
U.S. Dept. of Energy, Technical Information Center, December 1978.




Since there was no specific standardized FSAR format until 1975-76, each FSAR
had to be examined on an individual basis. In a number of cases the FSAR was
actually defined as an amendment to the PSAR. Once it was determined what
information was missing and what part of the missing information involved
seismic design criteria, the necessary steps were taken to obtain the required
documents.

Once the material needed for the review was compiled, Stage 2 efforts were
initiated. For each plant assembled FSAR's were first reviewed for the
pertinent seismic information. These were available either in "hard cover" or
in "microfiche" form. Next, the amendments which include various questions
and answers about the plant raised over a period of many years were reviewed
and the gathered information was then compiled and referenced for section and
page number.

Under Stage 3, the compiled reference material of Stage 2 was prepared and
extracted for insertion into the Seismic Review Tables. The information given
in the table thus reflects the data up to an including the latest amendments
available at time of pubtication. The tables are numbered according to the
numbering scheme shown in the first column of Table I. For each number, a set
of five pages comprising the Seismic Review Table is presented with the page
number appearing in the lower right hand corner in sequence. As an example,
page 8-2 would indicate the eighth entry on Table I, with the number 2
representing the second page of the five-page review table.

Referring to the Seismic Review Tables, the first item assembled is on page 1
of the five-page table. The name of the plant with reactor unit numbers (if
more than one), the type of reactors, and containment, Nuclear Steam System
Supplier (NSSS), the architect engineer, and the CP/0L issue dates. Next,
under the heading of earthquake data, information pertaining to OBE, SSE, and
earthquake time-history was assembled. The OBE and SSE information was further
broken down into horizontal and vertical "g" values and Modified Mercalli
Intensity values. Reference pages, sections, and amendment numbers are listed
in the tables for all assembled information. Under the time history column,
names of the earthquake records used are given. These records in turn are



used either for the development of the ground design spectra or are modified
so that their response spectra envelopes the specified ground design spectra.
Generally speaking, this information was available for most of the plants.
However, some of the early plants, such as Yankee Rowe, did not have this
information in the reviewed dockets, and thus the term “not available" is
written in the table. For those cases where the available information was
unclear, the term "unclear information" appears in the table, together with
the pertinent page numbers where the unclear information is giVen so that the
reader can look up the information for further insight.

Returning to headings OBE and SSE, in many plants the vertical components were
equal to two-thirds of the horizontal, with OBE values typically one-half of
the SSE. For the earthquake time-history, the older plants usually used

E1 Centro or Taft, while the newer plants used synthetic time-histories.

Methods of combinations were assembled under the subheadings "Number of
Earthquake Components Used and Its Combination" and "Modal Combination."
The information under these headings includes such items as the the number
of horizontal and vertical components used for the analysis, the number of
modes considered, and how they were combined, e.g., absolute sum, SRSS, or
algebraic sum. It is to be noted that the term "modal combination used"
in the table refers to the response spectrum analysis.

The final item on page 1 involves the design spectra with the two subheadings
entitled "Type of Ground Design Spectra" and "Method of Generation of Floor
Response Spectra." Ground design spectra includes the Housner, Newmark, and
Regulatory Guide 1.60 response spectra or any other method specified in the
FSAR's. The most commonly used method for generating the floor response
spectra was the time-history method. When information regarding the input



time-history was available, it was also included under this heading. For some
of the older plants, the ground design spectra was directly used with some
amplification factor.

Turning to page 2 of 5 of the table, the major headings are "Foundation and
Liquefaction Assessment" and "Soil-Structure Interaction." The first item
contains four subtopics: "Type of Foundation," "Bearing Information" (including
information related to the type, thickness, and shear velocity profile),
"Groundwater Table," and "Dams." Foundation description and bedrock
characteristics are listed for the containment building. Information regarding
structures on pile foundations is also given under this heading. Bearing
Information lists such items as type of rock (dolomite, glacial fill, sandstone,
etc.), the thickness of the various soil deposits, and shear wave velocities.
Groundwater Table information and the existence of nearby dam locations were
obtained from the site geological survey.

“Soil Structure Interaction" consists of four subtopics. "Method of Modelling"
lists the mathematical model chosen for generating the floor response spectra
of the reactor building and the soil beneath it. Usually the structure is
modeled as a conventional stick model while the soil is represented as either
a lumped spring or finite element model. It is to be noted that a number of
plants have their foundation on bedrock. When reviewing the soil structure
interaction modelling method, it was found that for some plants a fixed base
method was employed. For these cases, the notation fixed base method appears.
For cases where no statement was found as to the type of modelling used, the
term "not available" was entered in the table. The term "not available"

should only be interpreted as a statement of fact with reference to the material
presented in the FSAR; it only means that no information about the particular
item was found. Other subtopics include the "Soil Shear Strength Modulus
Profile," "Material Damping of Soil," and the "Limitation on Modal Damping."

Pages 3, 4, and 5 of the Seismic Review Table are devoted respectively to
Category I--structure, mechanical, piping and electrical equipment. Each of
these pages have common headings that include "Damping Values" (OBE/SSE) and
"Design Criteria," with the latter heading containing subheadings for load



combination and acceptance criteria/allowable stresses. "Method of Qualification"

(testing or analytical) was included for the mechanical equipment, piping and
electrical equipment given on pages 4 and 5. Generally, very little information
was available for electrical equipment.

The information listed for the 11 SEP plants (Big Rock Point, Dresden 1 and 2,
Ginna, Haddam Neck, LaCrosse, Millstone 1, Oyster Creek, Palisades, San Onofre 1,
and Yankee Rowe) was partly obtained through the use of unpublished docket
search reports supplied to us by the Systematic Evaluation Program Branch,

DOR. This information supplements what was obtained by Brookhaven staff

members in their docket search.

In conclusion, this report contains much information covering a wide range of
seismic topics. It is possible that some relevant information has been
inadvertently overlooked. The Structural Engineering Branch of the Division of
Engineering has the responsibility for maintaining these tables and would
appreciate any contribution from interested parties as to additions or
modifications which might be made to improve it.

The information contained here comprises a data base which will be used to
evaluate conformance of the operating reactors with current seismic design
guidelines.
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CONTENTS

Seisaic NSSS
Reviev Manufac- Architect Reac Containment Power
Table turer Engineer tor Type Unit Size Reactor
No. Name and/or owmer Location * L Type * Net MW(e) MW (t)
1=1 [Arkansas Nuclear One, Unit 1 (Arkansas [Russellville,| B&W Bechtel PWR (11) 850 2,568
] Power & Light Co.) Ark.
2-1 Arkansas Nuclear One, Unit 2 (Arkansas Russellville, | Comb. Bechtel PWR (11) 912 2,815
Power & Light Co.) Ark.
3-1 Beaver Valley Power Station, Unit 1 Shippingport,| West. S&W PWR 2] 852 2,652
. (Duquensne Light Co., Ohio Edison Co., Pa.
and ‘Pennsylvaina Power Co.)
4=1 |Big Rock Point Plant Nuclear (Consumer |Big Rock GE Bechtel BWR (1) 72 240
Power Co.) Point, Mich.
L 7% | Browns Ferry Nuclear Power Station, Unit |[Decatur, Ala.| GE TVA BWR ) 1,065 3,293
1 (Tennessee Valley Authority) _
%1 Browns Ferry Nuclear Power Station, Unit |[Decatur, Ala.| GE TVA BWR (2) 1,065 3,293
] 2 (Temnessee Valley Authority)
,-1 Browns Ferry Nuclear Power Station, Unit [Decatur, Ala.| GE TVA BWR ) 1,065 3,293
3 (Tennessee Valley Authority)
6=1 |Brunswick Stesm Electric Plant, Unit 1  [Southport, GE UE&C BWR (5) 821 2,436
(Carolipa Power & Light Co.) N.C.
=1 |Brunswick Steaam Electric Plant, Unit 2  [Southport GE UESC BWR (5) 821 2,436
(Carolina Power & Light Co.) N.C.
7-1 Calvert Cliffs Nuclear Power Plant, Unit |Lusby, Md. Comb. Bechtel PWR (10) 845 2,700
1 (Baltimore Gas & Electric Co.)
7=-1 Calvert Cliffs Nuclear Power Plant, Unit |[Lusby, Md. Comb. Bechtel PWR (10) 845 2,700
2 (Baltimore Gas & Electric Co.)
s-1 Cooper Nuclear Station (Nebraska Public [Browmville, GE B&R BWR (2) 778 2,381
Power District and Iowa Power and Nebr.
Light Co.) _
9=1 Crystal River Nuclear Plant, Unit 3 Red Level, B&W Gilbert PWR (10) 825 2,452
(Florida Power Corp:) Fla.
TABLE I: CURRENTLY LICENSED REACTORS IN UNITED STATES




Seismic NSSS
Reviev Manufac- Architect Reac{ Containment Power
Table turer Engineer tor Type Unit Size Reactor
No. Name and/or owner Location R Rk Type * Net MW(e) MW (t)
10-1 Davis-Besse Nuclear Power Station, Unit 1 Pak Harbor, B&W Bechtel PWR (4) 906 2,772
: Cleveland Electric Illuminating Co.)  Phio ! :
11-1 Donald C. Cook Nuclear Power Plant, Unit n:idgmnn, West. AEP PWR (6) 1,054 3,250
_ 1 (Indisna and Michigan Electric Co.) ch.
11-1 Ponald C. Cook Nuclear Power Plant, Unit hridg‘man, West. AEP PWR (6) 1,100 3.391
2 (Indisna and Michigan Electric Co.) Mich. ’
12=-1 Presden Nuclear Power Station, Unit 1 MOrt:ls, I11. GE Bechtel BWR (1) 200 700
(Commonwealth Edison Co.)
13-1 Presden Nuclear Power Station, Unit 2 Morris, Ill. GE S&L BWR 2) 794 2,527
_(Commonwealth Edison Co.)
13-1 presden Nuclear Power Station, Unit 3 Fdortis, I1l. GE S&L BWR ) 794 2,527
{Commonwealth Edison Co.)
14-1 e Arnold Energy Center, Unit 1 (Iowa Palo, Iowa GE Bechtel BWR ) 538 1,593
Electric Light & Power Co., Central
Iowa Power Cooperative, and Corn Belt
Power Cooperative)
15-1 win I. Hatch Nuclear Plant, Unit 1 Baxley, Ga. GE Bechtel BWR ) 786 2,436
(Georgia Power Co.)
16=1  [Edwin I. Batch Nuclear Plant, Unit 2 raxley, Ga. GE Bechtel BWR 2) 795 2,436
(Georgia Power Co.;
17-1 Fort Calhoun Station, Unit 1 (Omaha ort Calhoun, { Comb. G&H PWR (9 457 1,420
Public Power District) ebr. '
18=1  Port St. Vrain Nuclear Generating Station Platteville, GA S&L HTGR 9) 330 842
(Public Service Co. of Colorado) Colo.,
19-1 dam Neck Plant (Connecticut Yankee Haddam Neck, West. S&W PWR (8) 575 1,825
Atomic Power Co.) . Conn. .
.20-1  H. B. Robinson Plant, Unit 2 (Carolina rtsville, West. Ebasco PWR (9) 700 2,200
" Power & Light Co.) F c.

CURRENTLY LICENSED REACTORS IN

UNITED STATES (continued)




CURRENTLY LICENSED REACTORS IN UNITED STATES (continued)

Seismic NSSS
Review Manufac- Architect Reacd Containment Power
Table turer Engineer tor Type Unit Size Reactor
No. Name and/or owner Location *k *k Type * Net MW(e) MW (t)
21 -1 |Humboldt Bay Power Plant, Unit 3 (Pacific |Eureka, Calif| GE Bechtel BWR (1) 63 242
Gas & Electric Co.
22 -1 Indian Point Station, Unit 1 (Consoli- Buchanan, B&W UE&C PWR 3) 265 615
dated Edison Co. of New York, Inc.) N.Y.
23 =1 Indian Point Station, Unit 2 (Consoli- Buchanan, West. UE&C PWR (8) 873 2,758
dated Edison Co. of New York, Inc.) N.Y.
24 =) Indian Point Station, Unit 3 (Power Buchanan, West. UE&C PWR (8) 965 2,760
Authority of New York) N.Y.
25 =1 James A. FitzPatrick Nuclear Power Plant |Scriba, N.Y. GE S&W BWR ) 821 2,436
(Power Authority of the State of
New York)
26 -1 |Joseph M. Farley Nuclear Plant, Unit 1,2 [Dothan, Ala. West. Bechtel PWR (11) 821 2,652
(Alabama Power Co.)
27 =1 |[Kewaunee Nuclear Power (Wisconsin Power &|Carlton, Wis.| West. Pioneer PWR (4) 535 1,650
Light Co., Wisconsin Public Service Co.
and Madison Gas & Electric Co.)
- 28 =1 |La Crosse (Genoa) Nuclear Generating La Crosse, AC S&L BWR (1) 50 165
Station (Dairyland Power Cooperative) [Wis.
29 -1 Maine Yankee Atomic Power Plant (Maine Wiscasset, Comb. S&W PWR ) 790 2,500
Yankee Atomic Power Co.) Maine
30 =1 Millstone Nuclear Power Station, Unit 1 |[Waterford, GE - Ebasco BWR 2) 660 2,011
(Northeast Nuclear Energy Co.) Conn,
31-1 H:lllstone'Nuc.lea: Power Station, Unit 2 |Waterford, Comb. Bechtel PWR (11) 830 2,560
(Northeast Nuclear Energy Co.) Conn.
32-1 Monticello Nuclear Generating Plant Monticello, GE Bechtel BWR (2) 545 1,670
(Northern States Power Co.) Minn.
33-1 Nine Mile Point Nuclear Station, Unit 1 |Scriba, N.Y. GE S&W BWR (2) 610 1,850
(Niagara Mohawk Power Corp.)
I-3




Seismic NSSS
Review Manufac- Architect Reac{ Containment Power
Table turer Engineer tor Type Unit Size Reactor
No. Name and/or owner Location *k Rk Type * Net MW(e) MW (t)
341 'North Anna Power Station, Unit 1 Mineral, Va. West. S&W PWR (7) 907 2,775
(Virginia Electric & Power Co.)
35-1 Oconee Nuclear Station, Unit 1 (Duke Seneca, S. C.| B&W Utility & Bechtel| PWR (10) 887 2,568
Power Co.)
35-1 Oconee Nuclear Statiom, Unit 2 (Duke Seneca, S. C.| B&W Utility & Bechtel | PWR (10) 887 2,568
Power Co.)
35-1 Oconee Nuclear Station, Unit 3 (Duke Seneca, S. C.| B&W Utility & Bechtel| PWR (10) 887 2,568
Power Co.)
36-1 Oyster Creek Nuclear Power Plant, Unit 1 {Toms River, GE B&R BWR 2) 650 1,930
(Jersey Central Power & Light Co.) N.J.
37-1 Palisades Nuclear Plant, Unit 1 (Con- South Haven, Comb. Bechtel PWR (10) 805 2,530
sumers Power Co. of Michigan) Mich.
38-1 Peach Bottom Atomic Power Station, Unit 2 |Peach Bottom,| GE Bechtel BWR (2) 1,065 3,293
(Philadelphia Electric Co., Public Ser-|Pa. :
vice Electric & Gas Co., Atlantic City
Electric Co., and Delmarva Power &
Light Co.)
38-1 Peach Bottom Atomic Power Station, Unit 3 |Peach Bottom,| GE Bechtel BWR (2) 1,065 3,293
(Philadelphia Electric Co., Public Ser-|Pa.
vice Electric & Gas Co., Atlantic City
Electric Co., and Delmarva Power &
Light Co.)
39-1 Pilgrim Nuclear Power Station, Unit 1 Plymouth, GE Bechtel BWR €)) 655 1,998
(Boston Edison Co.) Mass.
40-1 Point Beach Nuclear Plant, Unit 1 (Wis- {Two Creeks, West. Bechtel PWR (10) 497 1,518
consin Electric Power Co. and Wisconsin |[Wis.
Michigan Power Co.
oint Beac clear ant, Unit Z (Wis- o Creeks, west. Bechtel PWK (10) 497 1,518
401 consin Electric Power Co. and Wisconsin [Wis
Michigan Power Co.)
I-4

CURRENTLY LICENSED REACTORS IN UNITED STATES (continued)




Seismic NSSS
Review Manufac- Architect Reacd Containment Power
Table turer Engineer tor Type Unit Size Reactor
No. Name and/or owner Location *h ki Type * Net MW(e) MW (t)
41-1 Prairie Island Nuclear Generating Plant, |Red Wing, West . Pioneer PWR (4) 530 1,650
Unit 1 (Northern States Power Co.) Minn.,
41-1 Prairie Island Nuclear Generating Plant, |Red Wing, West, Pioneer PWR (4) 530 1,650
Unit 2 (Northern States Power Co.) Minn.
42-1 Quad-Cities Station, Unit 1 (Commonwealth [Cordova, Ill.| GE S&L BWR (2) 789 2,511
Edison Co. and lowa-Illinois Gas &
Electric Co.)
421 Quad-Cities Station, Unit 2 (Commonwealth |Cordova, Ill. GE S&L BWR (2) 789 2,511
Edison Co. and Iowa -~Illinois Gas & -
Electric Co.)
43 -1 |Rancho Seco Nuclear Generating Station, |Clay Station, | B&W Bechtel PWR (1) 918 2,772
Unit 1 (Sacramento Municipal Utility Calif.
District) .
46 -1 Robert Emmett Ginna Nuclear Power Plant, [Ontario, N.Y. | West. Gilbert PWR (9 490 1,520
Unit 1 (Rochester Gas & Electric Co.)
45-1 Salem Nuclear Generating Station,Unit 1,2 |Salem, N.J. Vest. UE&C PWR (8) 1,090 3,338
(Pudblic Service Electric & Gas Co.,
Philadelphia Electric Co., Atlantic
City Electric Co., and Delmarva Power
& Light Co.)
46 -1 San Onofre Nuclear Generating Station, San Clemente, | West. Bechtel PWR (3) 436 1,347
Unit 1 (Southern California Edison and |[Calif.
San Diego Gas & Electric Co.)
47 -1 Shippingport Atomic Power Station (DOE Ehippingport, West, B&R ,S&W PWR (3) 60 236
and Duquesne Light Co.) a.
48 -1 St. Lucie Plant, Unit 1 (Florida Power & [Fort Plerce, Comb. Ebasco PWR %) 802 2,560
Light Co, la.
49 -1 Surry Power Station, Unit 1 (Virginia Gravel Neck, West . S&W PWR 7 822 2,441
Electric & Power Co.) Va.

CURRENTLY LICENSED REACTORS IN UNITED STATES (continued)

I-5




Seismic NSSS ! CJ

Review Manufac- Architect Reacd Containment Power

Table turer Engineer tor Type Unit Size ) Reactor

No. Name and/or owner Location ok *k Type * Net MW(e) MW (t)

49 =1 Surry Power Station, Unit 2 (Virginia Gravel Neck, West ., S&W PWR ) 822 2,441
Electric & Power Co.) Va.

50 =) Three Mile Island Nuclear Station, Unit 1jMiddletown, B&W Gilbert PWR (10) 819 2,535
(Metropolitan Edison Co.) Pa.

51 -1 Three Mile Island Nuclear Station, Unit 2{Middletown, B&W B&R PWR (10) 906 2,772
(Metropolitan Edison Co.) Pa.

52 -1 Trojan Nuclear Plant, Unit 1 (Portland Prescott, West. Bechtel PWR (12) 1,130 3,411
General Electric Co., Eugene Water & Oreg.
Electric Board, and Pacific Power &
Light Co.)

531 ‘Turkey Point Plant, Unit 3 (Florida Power |Florida City, West. Bechtel PWR (10) 693 2,200
& Power Co.) Fla.

53 -1 Turkey Point Plant, Unit 4 (Florida Power |Florida City,| West. Bechtel PWR (10) 693 2,200
‘& Power Co.) Fla.

54 =1 Vermont Yankee Nuclear Power Station Vernon, Vt. GE Ebasco BWR (2) 514 1,593
(Vermont Yankee Nuclear Power Corp.)

55 =1 Yankee-Rowe Nuclear Power Station (Yan- |Rowe, Mass. West. S&W PWR (3) 175 600
kee Atomic Electric Co.)

56 =1 Zion Nuclear Plant, Unit 1 (Commonwealth |Zion, Ill. West. S&L PWR (10) 1,040 3,250
Edison Co.) .

56 =1 Zion Nuclear Plant, Unit 2 (Commonwealth [Zion, Ill. West. S&L PWR (10) 1,040 3,250
Edison Co.)

(10) 6 Buttresses With Shallow Dome
(Pre-Stressed Concrete)
(11) 3 Buttresses With Shallow Dome

* Containment types:
(1) Pre-Mark (Steel)
(2) Mark I (Steel)

B&R = Burns & Roe, Inc.
B&W = Babcock & Wilcox Co.
Comb. = Combustion Eng., Inc.

UE&C = United Engineers &
Constructors
West. = Westinghouse Electric Corp.

(3) Dry Containment-Spherical (Steel) (Pre-Stressed Concrete) GA = General Atomic

(4) Dry Containment-Cylindrical (Steel) (12) 3 Buttresses With Hemispherical GE = General Electric Co.

(5) Mark I (Reinforced Concrete) Dome (Pre-Stressed Concrete) G&H = Gibbs & Hills, Inc.

(6) Ice Condenser (Reinforced Concrete) ** Manufacturers and Engineers S&W = Stone & Webster Eng. I-6
(7) Sub-Atmospheric (Reinforced Concrete) AC = Allis-Chalmer Mfg. Co. Corp.

(8) Atmospheric (Reinforced Concrete) AEP = Amertcan Electric Power S&L = Sargent & Lundy Engineers

(9) Without Buttresses (Pre-Stressed Service Corp. TVA = Tennesse Valley Authority

Concrete) CURRENTLY LICENSED REACTORS IN UNITED STATES (continued)




SEISMIC REVIEW TABLE

Docket Number

50-313
NAME AND NSS . METHOD OF
TYPE OF T“ES EARTHQUAKE DATA COMBINATION DESIGN SPECTRA
PLANT NO, ©
OBE SSE -0' F MODAL
EARTHQUAKE EARTH, TYPE OF GROUND METHOD OF
INE HISTO CoMP. GENERATION OF
T RY USED COMB DESIGN SPECTRA FLOOR RESPONSE
HOR. VERT. . '
CP/OL ISSUE DATE g P INTnglTY HgR VEgT. AND ITS SPECTRA
COMB.
—-t
ARKANSAS NUCLEAR _ Sk
UNIT No. 1 0.10 0.067 V11 0.20 0.133 [T 4 Hoo SRSS Housner Time-history
& 0
bl Eg % (No closely method .
gz R paced Vertical ground
oY w52 odes). response spec-
o b -5 8 l trum was used
el ] | for equipment
.- o0
oA g9 32 design (no ver-
gy 55 § tical floor
g:act:r tyze: PWR 2948 HE S response spec-
ntainment type: < g . £ O~ tra generated).
3 buttresses with 9 a & ~ » g
shallow dome 899 -5%
(prestressed con- vl B w
crete) a5 §3 45
& o e 9
93 8§58
i cNa
SSS Manufacturer: 55 : Ss "
Babcock & Wilcox < 9% o=
Arcitect Engineer: u 250
Bechtel £33T
12-68/5-74 Sec. 5.1.}.2.5 p. 2-19 Sec. 5.1.1.2.5 |p. 5.A-6 Sec. Sec. Sec. 5.& 4.1 Sec. 5.A,4.2
p. 5-28a p, 5-28a Amend. 28 5.A.4.1 5.A.4.2 |p. 5.A-5 pP. 5.A-6
p.5.A-5{p. 5.A-7 |Figs. 5,A-1 and p. 5-28¢
| pmend. 28 5.A-2 Amend, 23
8/18/72

1-1




SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL ~ STRUCTURE INTERACTION

ro?ngi'rggn BEARING INFORMATION GROUND METHOD MATERIAL  |LIMITATION
AND WATER DAM OF Gs PROFILE DAMPING ON
TYPE |[THICKNESS| v _ PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH 8
DAMP ING
Flat Slab 13 ft to |Properties of Most wells drilled| Not avail-| Stick model |[Not available Unclear in- Not availabli
9 feet 24 fr, |shale, 10,000 into bedrock are able. with soil formation
a to 14,500 fps. less than 150 ft. springs, as
"All Class I a indicated in
structures utilize s Fig. 5A-3
the shale bedrock| Fig. S5A-4
as a foundation" E% Fig. 5A-5
g
[ Y]
m .
-
Q e~
o
o C
& 0
]
- oo
® O
(-3}
¥
o
E( U
9
X o
[SH /]
o w
o=
S
m
Sec. 5.1.1.1 . 2-24 [p. 2-16 [Table 2-5 Bec. 2.5.3
p
p. 5.1 p. 2-28 b. 2-7a Sec. 5.1.1.5.6
Sec. 2.7.2 p. 2-28a
Hn—%ziéf

1-2



SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
OBE/SSE

DESIGN CRITERIA

LOAD COMBINATION

ACCE?IANCE'CRITERIA
& ALLOWABLE STRESSES

Welded steel plate assemblies

Welded steel framed structures

frestressed concrete structure

Bolted or riveted steel framed structure
Reinforced concrete equipment supports

Feinforced concrete frames and buildings

(X critical damping)
1.0/1.0
2.0/2.0
2.5/2.5
2.0/3.0

3.0/5.0

2.0/5.0

Y=1/¢ (0.25D + 1,0 R + 1,25 E)
Y=1/¢ (1.25 D + 1,25 H + 1,25 E)
Y=1/¢ (1.25 D+ 1.25 H + 1,25 W)
Y=1/¢ (1.0D + 1.8 E) (For structural element carrying mainly

earthquake forces.)
Y=1/¢ (L.OD+ 1.0 R + 1.0 E")
Y=1/¢ (1.0D+ 1.0H + 1.0 E")
(0.9 D is used where dead load subtracts for critical stress in
the first three equations.)
Y = yield strength.
= dead load.

D

R = force or pressure on structure due to rupture of any pipe.

H = force on structure due to thermal expansion.

E = design earthquake load.

' = maximum earthquake load.

W = tornado load

¢ = 0.9 for reinforced concrete, 0.85 for shear, bond. Anchor-
age in reinforced concrete.
0.75 for spirally reinforced concrete component members.
0.70 for tied component members.
0.90 for fabricated structural steel, and 0.90 for reinforceq
steel (not prestressed) in direction of tension.

Sec. 5.A.3

p. 5.A-3

p. 5.A-4

ACI-318-63 Code
AWS D12.1-61

Ultimate strength design

"Design of Protective
Structures"”, Dept. of Navy,
NP-3726, August 1950.

Sec. 5.A.3 pP.
p. 5.A-3

5-38a
Amend. 28
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING
DAMPING METHOD DESIGN CRITERIA
OBE/SSE "OF
QUALIFICATION LOAD COMB 0 ACCEPTANCE CRITERIA
COMBINATION & ALLOWABLE STRESSES
(X critical damping) L. C. for Internals, vessels, integral support attachments
d piping:
Steel piping 0.5/0.5 |Analytical and piping ASME BPVC, Section III
and/or testing L.C. Stress Limit
ANSI B31.7 Nuclear Power
Designhloa:s I d:sign Py < 1.0 SM piping code -
earthquake loads
P+ PB < 1.5 Sy
Design loads + SSE PM £1.2 SM
P+ Py 1.2 (1.58)
Design loads + pipe rupture PH £1.2 SM
P+ PB £1.2 (1.5 SM)
Design loads + SSE PM < 2/3 Su
PL + PB < 2/3 Su
kec. S5A.4 ec, 5.A,4.2 Sec, 4,1,2 Sec. A-3
p. 5.A~6 . S5A~6 p. 4-4 p. A-2
. 5A-8




SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
oF _
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available.

Not available.

Not available,

Class 1 electrical equipment is
geismic qualified in accordance
with the IEEE Guide for seismic
qualification of Class I elec-
trical equipment for nuclear
power generating statioms,
JeNPS/Sec. 5 (to be designated
IEEE 344).

Sec. 8.1
p. 8-1, Amendment No. 22,
December 14, 1971
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SEISMIC REVIEW TABLE

Docket Number

50-368
NAME AND NSSS EARTHQUAKE DATA METHOD OF DESIGN SPE
TYPE OF THE COMBINATION CTRA
PLANT
OBE NO, OF
SSE EARTHQUAKE EARTH, MODAL TYPE OF GROUND METHOD OF
TIME HISTORY et GENERATION OF
USED CoMB. DESIGN SPECTRA FLOOR RESPONSE
CP/OL ISSUE DATE HOR. VERT. INTENSITY | HOR. VERT.
8 g MM g g ‘C‘gngTs SPECTRA
Arkansas Nuclear One R,
Unit No. 2 0.10 0.067 VII 0.20 0.133 Synthetic time °33 SRSS Design response Time-history method
history °vEe spectra generated [using synthetic
g s from time-histories|earthquake accelera-
=494 tion time history
Reactor type: PWR 8o 2 as per AEC Reg)
Containment type: g o Guide 1.60
3 buttresses with IR
shallow dome M e
(prestressed con- £ o g (BC-TOP-4)
crete) S8
oo
W
Qo -
o O =t
NSSS Manufacturer: 2.4
Combustion Engin- IR
eering guu
g.%4
Architect Engineer: Sagsce
Bechtel ° ”(..)' D :
[TRE SR =
H oW WO
L 0
B >30
12-72/9-78 p. 2.5-25|p. 3.7-7 p. 2.5-25[p. 3.7-7 pg. 3.7-1 p- 3B-1 [p, 3.7-9 lp. 3.7-1 p. 3.7-3




SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL ~ STRUCTURE INTERACTION
Fog;:rgg“ B ING INFO TION GROUND METHOD MATERIAL LIMITATION
AND - WATER DAM OF Gs PROFILE DAMPING ON
MODELLING OF SOIL MODAL
ITS DEPTH THICKNESS| V, PROFILE TABLE 0 F 5 A;’ﬂ T
Reinforced cone 2 _U"S 70 ft to [Not available. [About 10 ft below [Ozark Dam |Stick model Not available, No soil damping Not
crete flat cir- ~.c 0|90 ft. ground surface. with fixed available.
cular slab. vE3 8 Dardanelle |4 ,qq
e .g o o Dam
§%a%
th not 11- g Robert S.
b:ll’e- ot avall EE% s Kerr Dam
I ey
»0a
&N
-l @
~Ek
“222].
HETReR -
0 ~ |G
8 awhk
dyag
SLEL
W'NT I
w“ olo
e SRR S 7] 1
LR
-] 3 M
o acgle
- K T
swoo |
s wlo
99 maiH
s0Qa
g0~ |d
8w Al
oSz
}9. 3 0 o
p. 3.8-46 p. 2.5-9p. 2.5-8 2.5-11 p. 2.4-6 to | p. 3.7-3 p. 3.7-2
2.4-8

2-2




SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
OBE/SSE

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE.CRITERIA
& ALLOWABLE STRESSES

(% critical damping

Welded steel frame structures

Bolted and riveted steel

Reinforced concrete structure and equip
ment supports

Prestressed concrete structures

Bolted or riveted steel frame structures

p. 3.7-15

2.0/5.0

3.0/5.0

3.0/5.0

2,0/5.0

2.5/2.5

A. Design loading case: 1) D+L+F+T,
2) D+L+F+P+TA

B. Factored loading case:

1. C=1/¢ ((1.040.05) D+ 1.5P + 1.0 Ty + 1.0 F)

2. C=1/¢ ((1.040.05) D+ 1.25 P + 1.0 TA +1.25H+ 1.25 E

+1.0 R
3. C=1/¢ ((1.040.05) D+ 1.25H+ 1.0 R+ 1.0 F + 1.25 E
+ 1.0 T,)
4, - =1/¢ ((1.040.605) D+ 1.0 F+ 1.25H + 1.0 W' +1.0T))
5. C=1/¢ ((1.040.05) D+ 1.0 P + 1.0 T, + 1.0 H + 1.0 E'
+ 1.0 F)
6. C=1/¢ ((L.040.05) D+ 1.0 H+1.0R+1.0E' +1.0F
+ 1.0 Tp)

C = Required capacity of the containment
D = Dead loads.
E = Operating basis earthquake loads.
E' = Design basis earthquake loads.
F = Prestress loads.
= Pipe expansion loads.
Live loads.
LOCA pressure loads.
Pipe rupture loads
LOCA thermal loads.
Operating thermal loads.
Tornado wind and tornado missile loads.
Capacity reduction factors.
p. 3.8-7 to 3.8-8

=0 .
[ I O I B B B |

e LMo x

ACI 318-63

AISC 1969

Supplement 1, 2, November 1970
and December 1971.

. 3.8-3
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA

DAMPING METHOD
OBE/SSE OF
QUALIFICATION 0 N ACCEPTANCE CRITERIA
LOAD COMBINATION & ALLOWABLE STRESSES
(X critical dampirg)
Steel piping 0.5/0.5 | Analytical Loading combination l: normal operating loads + OBE loads. ASME BPVC Section III
Loading combination 2: normal operating loads + DBE loads.
Vital piping 0.5/1.0 Loading combination 3: normal operating loads + DBE loads +
pipe rupture loads.
*Helded steel plate assemblies 1.0/1.0
p. 3.7-15 p. 3.6-6 p. 3.6-4 p. 3.6-4




SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
OF ‘
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available.

Not available.

Not available.

Equipment supplied by NSSS
vendor:

Combustion Engineering
Topical Report CENPD-61

Equipment supplied by other than

NSSS vendor:
IEEE Standard 344-1971

p. 3-10.2







SEISMIC REVIEW TABLL

Docket Number

50~-334
NAME AND NSSS EARTHQUAKE DATA METHOD OF DESIGN SPECTRA
TYPE OF THE COMBINATION
PLANT
NO, OF
OBE SSE EARTHQUAK. EARTH, MODAL TYPE OF GROUND METHOD OF
TINE o1 coMp ., GENERATION OF
HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE
CP/OL ISSUE DATE HOR. VERT. INTENSITY | HOR. VERT. ND
8 8 MM 8 g A gL TS SPECTRA
Beaver Valley 0.06 0.04 Iv 0.125 0.085 Compared with El Three com—| SRSS Housner response Time-history method.
Power Station Centro 1940 and ponents, spectra was gener-—
Unit No. 1 Taft 1952, Fombinatioﬂ\ ated which enveloped
Golden Gate 1957. :is simul-. El Centro, Taft and
Reactor type: PWR ‘taneous. Golden Gate time -
Containment type: histories. Performgd
Sub-atmospheric by Dr. R. V. Whitmar
(Reinforced con-
crete)
ksss Manufacturer:
Westinghouse
chitect Engineer:
Stone & Webster
Q. 3.15-5 Q. 3.15-1
Sec.2.5.3|Sec.2.5.3]Sec.2.5.3 (Sec.2.5.35ec.2.5.B Sec. 2.6.4.2 Amend. 5 end. 1 [Figs. 2.5-1 and
70/7-76 p. 2.5-4 |p. 2.5-4 [p. 2.5-3 |p. 2.5-4 p. 2.5-4| p. 2.6-11 10/10/73 p/23/73 %.5525 3
e 2.5~
App. B.1-3 App. 2D
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL ~ STRUCTURE INTERACTION
TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL  |LIMITATION
FOUNDATION WATER DAM OF G, PROFILE DAMPING ON
AND TYPE |THICRNESS| V. PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH e
DAMPING
[Reinforced con- [Gravel 100 ft Varying from 10 ft to 50 ft 3.1 miles Stick model (1) Containment structure [Not available.' 5% OBE
crete mat terrace 800 to 1250 average 30 ft be- {downstream | with soil G = 22,000 psi
10 ft thick psf low surface. from Mont- | springs. (2) Fuel building, auxil- 7% DBE
gomery Lock
iary building and
and Dam
other near surface
19.6 miles building
upstream G = 17,000 psi
(f:me:z;nd (3) Intals (s);;uct:re
Rock and G = 17,000 ps
Dam.
1Sec. 2.6.3.1 Lec. 2.4|Sec. 2.4 |Sec. 2.6.2.3 Sec. 2.3.2.1.1 Sec. 2.3.1 Pec. 2.6.4.4 |[Sec. 2.5.3 App. B
p. 2.6-3 pe 2+4=2p. 2.4-2ip. 2.6-3 p. 2.3-3 p. 2.3-1 p. 2.6-15 p. 2.5-5 pg. B.1-3
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SEISMIC REVIEW TABLE

STRUCTURES
DESIGN CRITERIA
DAMPING :
BE
OBE/SSE (% criti- LOAD COMBINATION ACCEPTANCE CRITERIA
cal damping) & ALLOWABLE S8TRESSES
Containment structure 5.0/7.0 Concrete structure Using working stress design
D.L. + L.L. ACI 318-63
kteel reinforced concrete D.L. + L.L. + OBE
(no cracking) 0.5 to 1.0 D.L. + L.L. DBE
p.L. + L.L. + TOR
Pelded steel, well reinforced concrete 2.0 D.L. + L.L. + F
(with slight cracking)

Steel structure Steel structure, AISC-63, Part I
efnforced concrete (with consider- 2.0 D.L. + L.L. Specified minimum yield strength
able cracking) D.L. + L.L. + OBE for structural steel.

D.L. + L.L. + DBE
olt steel 5.0 D.L. + L.L. + TOR
D.L. + L.L. + F
elded steel 5.0
einforced concrete 5.0
olted steel 7,0
Amendment I, Sec. B.1.2, Table B.1-3, p. B.1-3 Amendment VII, p..B.1-6 (3/29/74) Amendment VII, P. B.1l-7
4/23/73 3/29/74




SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF
(% crici- | QUALTFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
cal damping) & ALLOWABLE STRESSES
Piping 0.5/1.0 Analytical Pressure piping Piping
and testing. 1. Normal conditions (a) P2 S ANSI, B31.1 pressure piping code
() P (or P.) < S with diameters of 6 in. NPS and
m L* = below.
W2
2. Upset conditions (a) Pm <1.28 ASME BPVC, Section III (1968
(b) Pm + PB < 1,558 edition)
3, Emergency conditions (a) P < 1.2°S
(b) P_+ Py < 1.5 (1.2 8)
Pressure vessel
1. Normal conditions (a) Pm < Sm
(b) B_+ Py < 158,
(c) Pm+PB+Qi3Sm
2, Upset conditions (a) P < Sm
(b) B+ Py <158,
() P_+Pp+Q<3sS,
3. Emergency conditions (a) Pm < 1.2 Sm
(b) B+ Py < 1.5 (1.2 5)
Amendment I, Table B.1-3
4/23/73 For further details refer to Table B.3-4 Question 3.22-1




SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES
Not available Testing for "Class I instrumentation and electrical equipment are designed to maintain their
mounted capability to:
components 1. 1Initiate a protective action during DBE and OBE

2. Withstand seismic disturbances during post accident operatid

IEEE STD 344-1971

"Seismic Qualification of
Class I Electric Equipment
for NPP Generating Station".

p. B. 2-14







SEISMIC REVIEW TABLE*

Docket Number

50-155
NAME AND NSSS EARTHQUAKE DAT
A METHOD O
TYPE OF THE Q COMBINATIEN DESIGN SPECTRA
PLANT
OBE SSE No, OF
EARTHQUAKE EARTIL, MODAL TYPE OF GROUND METHOD OF
coMP
. GENERATION OF
CP/OL ISSUE DATE HOR. | VERT. | INTENSITY | HOR. | VERT, TIME HISTORY o s | SO DESICN SPECTRA FLOOR RESPONSE
MM g g COMB. SPECTRA
Big Rock Point Not used| Not used |Not avail-| +93 not mot used one Not used fzzaiaﬁﬁiaﬁeiinﬁrize
Nuclear Plant able and 5 used horizon- | SRSS for internal concrite
(0-021 tal RDS only structures were
see last component ined f U.B.C
Reactor type: BWR column of 3 direc- gzzszﬁe;:ntsromA. T
this ;
tions ismic factor of
Containment type: page) with SRSS o
0.025 was used for
- 0.12 £
Pre-Mark (steel) RDS oni; for react the equivalent la-
° depressurigation teral coefficlent
NSSS Manufacturer: system onl for these structures
General Electric as well as other ma-
t g
Architect Engineer: 23:bin:u§ﬁiigi;ge &
Bechtel 240 ft. high stack,
control room and
waste storage
building. RDS re-
analyzed in 1974
using R.G. 1.60,
floor response
spectra by Kapur
method.
5-60/8-62 Sec. 2-11 Sec. 2-11

*Information obtained from BNL Docket search and SEPB Report prepared

by LLL; EDAC Report #175-130.04, January 1979.
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL - STRUCTURE INTERACTION

TYPE OF
FOUNDATION
AND
ITS DEPTH

BEARING INFORMATION

A
TYPE FHICKNESS

VB PROFILE

GROUND
WATER
TABLE

DAM

METHOD
OF
MODELLING

Gg PROFILE

MATERIAL
DAMPING
OF SOIL

LIMITATION
ON
MODAL
DAMPING

ent of the spherical steel vessel 1s
ncrete and the structure extends 2

The lower segm

ion

crete mat and reinforced concrete

to 8 ft. below grade.

7 ft.

The foundation consists of a combinat

embedded in co

below grade.

of a 3-foot thick con
footings from 38 ft.

Rock
¢ Not

availabl{

Not available

Not available

Not
available

Not used

Not available

Not used

Not
avail-
able
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SEISMIC REVIEW TABLE

STRUCTURES

(% Critical
damping)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE' 8TRESSES

Containment:

used in 1974 reanalysis of
reactor depressurization system
to acceleration equal to

RDS components assumed to
have damping values of

4.0

Containment; Seismic (0.05g) + DL + snow

Internal Concrete Structure:

Seismic (0.05g) + DL + equipment

NSSS: Seismic (0.05g) + DL + pressure
NSSS Piping: Seismic (0.025g) + pressure + equipments

Turbine Building:

Seismic (0.025g) + DL + equipment

Sec. 3-3

Containment:
ASME B and PV
Sec. VI, VIII, IX

UBC - 1958
ACI ~ 318-56
Sec. 2-11




SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING
OBE/SSE

(% Critical
damping)

METHOD
oF
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

Not available

Not available

Not available

Containment/Reactor Vessel:

ASME BPVC

Sec. II, VI, VIII, IX, 1958

Piping and Supports:

ASA B 31.1 1955




SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF
(% Critical .
damping) | QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES
Test

MIL-STD-167,
Mechanical vibration of
shipbord equipment

MIL-STD-901C,
Requirements for shock
test,

"Seismic qualification of
RDS for BRP plant”.

Amend. 8, Docket 50155-50







SEISMIC REVIEW TABLE

Docket Number
50-259, 260, 348

METHOD OF
N;gggAgg g::s EARTHQUAKE DATA COMBINATION DESIGN SPECTRA
PLANT
NO, OF
OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
TINE HISTORY COMP . GENERATION OF
CP/OL ISSUE DATE HOR. VERT. INTENSITY HOR. VERT. Ag%m;'rs covB. DESIGN SPECTRA FLOO:pggings £
g 8 MM 8 g COMB.
Browns Ferry Nuclear | 0.10 0.067 VII 0.20 0.13 !Design spectra com- |Three com-| SRSS Housner design Time-history method,
fPlant pared with the El ponents: spectra
Unit Nos. 1, 2, & 3 Centro, May 1940, N-S]Each hori-
component, normalized|zontal co
Reactor type: BWR to maximum accelera~ |bined with
tion. El Centro time {vertical
Containment type: history enveloped component
Mark I (steel) ground spectrum and |simultan-
was used in time- eously.
NSSS Manufacturer: history analyses "A verticdl
General Electric pcceleratidn is
tonsidered |to act
Architect Engineer: simultaneoysly
Tennessee Valley [with horidontal)
Authority ind to inchgease or
jecrease t ver-
tical load which-
bver 1s mo
¢onservati
P.
nit 1: 5-67/6-73 12.2-32
Init 2: 5-67/6-74 ec. 2.5 Sec. 2.5.4 Sec. 2.5-4 Sec. C.3-21Sec. C.3-2 Figs. 2.5-15 and Sec. 12.2.2.8
nit 3: 7-68/8-76 . 2.5-6 .12.2-2 p. 2.5-6 p. 2.5-6 p.12.2-2| pp. 2.5-7, 2.5-8, p. C.0-3 [p. C.0-3 |2.5-16 , 2.5-17 p. 12.2-12
2.5-12 p. 2.5-7
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL - STRUCTURE INTERACTION

Pozzgirggﬂ BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
AND WATER DAM OF GB PROFILE DAMPING ON
TYPE [THICKNESS| V_ PROFILE TABLE MODELLING OF SOIL MODAL
1TS DEPTH )
DAMP ING

Base slab with a | Bedrock JAverage [ Not available. |Ground water is Wheeler Dam|Lumped mass 2,300,000 psi bedrock Not available |5% for all
circular mass of depth 54 derived from pre- model with modes
concrete at the ft (41 to cipitation. Wilson Dam [soil springs
center supporting 69 ft)
the drywell. Tuscombi} 50 ft

forma- [below bed

tion rock

Fort 145 ft

Payne below

forma- Tuscomb-

tion ia
Sec. 12.2.2.1 Sec. 2.5312.3.2 Sec. 2.4.2.1 Sec. 12.2.2.8 | Sec. 2.5.2.4.2 Sec.12.2.28

. 12.2-1 M@. 2.5-]182.5-2 p. 2.4.1 p. 2.4-3 p. 12.2-11 p. 2.5-5 p. 12.2-69 p. 12.231
p. 12.2-69
Fig. 12.2-78
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SEISMIC REVIEW TABLE

STRUCTURES
DESIGN CRITERIA
DAMPING
OBE/SSE (% crici- LOAD COMBINATION ACCEPTANCE CRITERIA
cal damping) & ALLOWABLE STRESSES
Steel structure 1.0 These loads are considered in the following combinations: ACI-318-63
Reactor building
Concrete 5.0 Case 1. Prestartup - DL+LL+P N.0. + OBE £ 0.5 fy
Case 2. Operating - DL+LL+P+THERM+RESTR ,
Case 3. Operating + Earthquake N.0. + DBE < 0.85 fc or 0.9 fy
-A. DL+LL+P+THERM+RESTR+OBE
-B, DL+LL4+P+THERM+RESTR+DBE
Ultimate strength method
where
DL = dead load
LL = live load
P = pressure transmitted through polyurethane foam at oper-
ating temperature
OBE = Operating Basis Earthquake (0.1 g)
DBE = Design Basis Earthquake (0.2 g)
THERM = thermal load at operating temperatures
RESTR = restraint to thermal growth of shield by pools
For more details: refer to Tables 12.2-1 through 12.2-43
Sec. 12.2.2 Sec. 12.2,2.2.3 AEC Q. 12.2-10
p. 12,.2-4 p. 12.2-4 p. 12.2-4
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBE/SSE ‘OF
(X criti- QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
cal damping) Tt & ALLOWABLE STRESSES
Piping 0.5 Analytical Deformation limit Table C.0-1 Piping
Primary stress limit Table C.0-2 ANSI B31.1.0
Buckling stability limit Table C.0-3 ANSI B31.7
Equipment 1.0 Fatigue limit Table C.0-4
Vessel
For detalls refer to Tables C.0-1 to C.0-7. ASME BPVC, Section III
Sec. C.3-2 ppendix C Section C.2-6 lAppendix C
lp. c.0-3 Eection c.3 p. C.0-2 Section C.4-1
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
or
QUALIFICATION

|

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available.

Not available.

Not available,

Not available.
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SEISMIC REVIEW TABLE

Docket Number
50-324, 325
NAME NSS EARTHQUAKE METHOD OF
npzkgg 'rgzs THQUAKE DATA COMBINATION DESIGN SPECTRA
PLANT
NO, OF
OBE SSE EARTHQUAKE EARTH, MODAL TYPE OF GROUND METHOD OF
T coMP, GENERATION OF
IME HISTORY USED COMB, DESIGN SPECTRA FLOOR RESPONSE
CP/OL ISSUE DATE HOR. VERT. INTENSITY | HOR. VERT. ND
g g vy g g ‘éomﬁTs SPECTRA
Brunswick Steam Elec-| 0.08 0.053 0.16 0.107 o or piping The envelope of the| Time-history method
tric Plant Units 1 & VII (SSE) 1940 N-S El Centro g% quipment |llousner spectra and
2 spectrum normalized 25 gy SRSS the E1 Centro spec-
by a factor was used | 3 4 .4.3.2 tra was termed as
Réactor type: BWR for developing the i the smoothed 1940
design spectra. L For struc- |[N-S E1 Centro nor-
Containment type: — 2 ture abso- |malized spectrum.
Mark 1 S e lute sum. |Fig. 2.6-7
(Reinforced con- g Fig. 2.6-9
crete) Ny
W
o W
SSS Manufacturer: <o
General Electric 58
S ]
Architect Engineer: .
United Engineers & as
Constructors €z
e u
o9 -
&> 0
g
o wn
v .cd
e
v
Uc
& @
£33 8 Comment
: C-10
nit 1: 2-70/10-76 Sec. 2.6 |Sec. 2.6 |Sec. 2.6 Sec. 2.6|Sec. 2. Sec. 2.6.6.1 C4.3.2 MC.10-1 Sec. 2.6 Comment C.3,P.MC.3-1
nit 2: 2-70/12-74 p. 2.6-6 |p. 2.6-10|p. 2.6-11 |p. 2.6-7|p. 2.6-3}1 p. 2.6-10 p. C-56 |Amend. 14 | p. 2.6-9 Amend. 13 (Sept. 72)
11972 Fig. 2.6-7




SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL ~ STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL  |LIMITATION
FOUNDATION WATER DAM OF G, PROFILE DAMPING ON
AYD TYPE |THICKNESS| v_ PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH 8 : DAMPING

Reinforced con- Pand and | 115 ft [Thick. Vg Table M,2.17-1 Not avail- Lumped mass Not available Soil structure|Not avail-
crete mat founda-glay. (ft) (ft/sec) gives ground able, with soil l interaction able.
tion, founded on water details, springs. damping .04/.07
a strata of very [imestone| 115 ft |35 750 critical damp-
dense-fine to 30 1400 See design ing for OBE/DBY.
medium-coarse Hard cal-| down to | 43 5500 'reports 4, 9,
sand. tareous 1500 fc | 127 4500 and 10.

tlay and 1290 3000
Depth not avail- gretace-
able. pus rock.

¢rystal-

line

c.57,
Comment 2.17

Sec. 12.2,1 c. 1,5 [sec., 1.5| Fig. 2.6-7 EM2.17-1 p. MC.57-1
p. 12,2-1 . 1.5-2 jp. 1.5-2 Amend. 14, 11/72 l ) Table C-1
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SEISMIC REVIEW TABLE

-STRUCTURES

DAMPING
OBE/SSE

(% criti-
cal damping)

DESIGN CRITERIA

Reinforced concrete:
Primary containment
Other Class I structures

Steel structures:

(Reactor building and other
Class I structures)

Bolted or riveted

Welded

Table C-1

5.0/10.0
2.0/5.0

1
2
3

H o c o

P

Class I Structures

U=15D+
U=1.5D +
U=0.9D+
U= (1.0+0.1
U= (1.040.1
U=1.5D +
Sec. C.2.6.1
p. C-9

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

(1.0+0.1) D+ 1.50 P + 1.0 T, ( +1.0R
(1.040.1) D+ 1.25 P + 1.0 T, ,c + 1.25 E+ 1.0 R
(1.040.1) D + 1.00 P + 1.0 T, o, + 1.00 E'+ 1.0R

(1.040.1) D + 1.15 P (Pressure test condition)

Codes
ACI 318-63, Part IV B
Ultimate strength design

AISC (1963) specification for the
erection of structural steel

Plant stack design, ACI 307-69

Comment 22

p. MC.22-1

Amendment 13 (Sept. 1972)
C-5




SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA

DAMPING METHOD
OBE/SSE OF
_ QUALIFICATION ACCEPTANCE CRITERIA
i:lc;:;; 10g) LOAD COMBINATION & ALLOWABLE STRESSES
Piping
Equipment 1.0/2.0 Analytical Design condition Load combination Stress limits JANSI B31.1 - 1967
and testing Design, normal Pressure S Power piping
h ASME BPVC, Sec. III
0.5/2.0 and upset
Piping o2l
Pressure; dead Sh Valves
weight ANSI-B31.1-67
Pressure, dead 1.25 8§ ANSI-B16.5
weight, OBE
L, Wh |
ergnt, ANSI-B31.1-67
Emergency Pressure, dead 1.8 s ASME Sec. III. Class €
weight, DBE
Sec. 2.2 Table C-7 through C-29 Amendment 13 (Sept. 1972)
able C-1 -4 endment 13, Comment 4.3, p. M4.3-1 p- Ma.1-1

Sec. A.l.1, p. 2

p. MC.18-3




SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DESIGN CRITERIA

DAMPING METHOD
OBE/SSE OF
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES
Not available. Analytical OBE IEEE 344-1971

and Testing

Combined stresses < 0.6 Sy.

DBE
Combined stresses < 0.9 Sy.

ot

| Equip Max. Hor. "'g
Voltage 8.5
pre-amp
Temp. control 12
switch
Intermediate 1.5

range monitor

see Tahle C-30

Table C-30
Sec. 2.2 Comment 7.8, p. M7.8-5 Comment 7.8
.8 p. M7.8-2
p. C-4 Amendment 13 (Sept. 1972) Amendment 13 (Sept. 1972)







SEISMIC REVIEW TABLE Docket Number

50-317, 318
NAME AND NSSS EARTHQUAKE DATA METHOD OF
TYPE OF THE Q COMBINATION DESIGN SPECTRA
PLANT
OBE NO, OF
SSE EARTHQUAKE EARTH., MODAL TYPE OF GROUND METHOD OF
TIME HISTORY COoMP . GENERATION OF
USED COMB. DESIGN SPECTRA FLOOR RESPONSE
CP/OL ISSUE DAT HOR. VERT. INTENSITY | HOR. VERT.
/oL 18 D 8 8 1 8 g AND TTS SPECTRA
=
Calvert Cliffs 0.08 0.053 VII 0.15 0.10 |Compared with digit- | ¥ SRSS in- 1l. Housner spectra ['"Digitized El
Nuclear Power Plant alized E1 Centro 3 cluding for frequency Centro was used
Units No. 1 & 2 earthquake 1940 (E-W)| § closely >0.33 cps. in the analysis
normalized to: i spared 2. Newmark ctra of Class I
Reactor type: PWR 0.08 g horizontal o] modes. - hewmark spe equipment.
- for frequency
0.053 g vertical s <0.133
Containment type: g .32 cps Class 2 struc-
6 Buttresses with e (¥1 2.6-4 d tures use UBC
shallow dome o N ;gz) -9=%, an Zone 3.
(prestressed con- - *PT
crete) b AEC TID 7024
e "Nuclear Reactors
NSSS Manufacturer: u and Earthquakes'.
Combustion Engineert >
ing TR
© 3
Architect Engineer: =3
Bechtel g
o &
N —~
- 3
w E
o -
= ®u
Unit 1:7-69/7-74 Sec. ‘Sec. Sed. 2.6.5.3 ,|Sec. 2.6.5.4 Sec. Sec. Sec. 2.6.5.4 p. 2.6-10
Unit 2:7-69/11-76 2.6.5.2 |2.6.5.2 p- (2.6-9 p. 2.6-10 5A.3.1.4 |5.1.3.2(h)]p. 2.6-10 SA-6
p. 2.6-9 |p. 2.6-9 p. 5a-5 p. 5-22 p-




SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL -~ STRUCTURE INTERACTION
TYPE OF BEARING INFORMATION
FOUNDATION GROUND METHOD MATERIAL  |LIMITATION
- WATER DAM OF Gs PROFILE DAMPING ON
ITS DEPTH TYPE |THICKNESS| V s PROFILE TABLE MODELLING OF SOIL MODAL
DAMP ING
Foundation for E é»:% 200 ft 1600 fps Varies from 8 ft |Not avail- [Stick model Not available. Soil: % criti-Not available
containment: 10 93 a to 82 ft. able. with soil cal damping
ft thick rein- T springs. 9
- OBE: 2%
forced concrete © o ;
-2 M SSE: 3%
ﬂslab. vwyg
tEl:
539
85 i
$3 .
mﬁ' i )
g ® s
¥ o o )
o - 1) )
-y 5 3] o
HN 30 - [ -
20w ] Q
e o W o =]
Qo W e =] [=3=]
N o ® 3% 3¢
S3ygud I B
& Mo (o] O U
9'g &g o =N
TR o o
o0 & 80 W
r ce ¢g
-1 - o o ol
w2865 RSV
85% 3 3™ 8~
2eaE
Sec. 5.1.2.1 Sec. Sec. Sec. 2.6.4.4 Sec. 2.5.3.3 Sec. 5.1.3.2 Sec. 5A.3.1.4
p. 5.2 2.6.5.1 |2.4.1 |[p. 2.6-7 p. 2.5-9 p. 5-21 p. S5A-5,
p. 2.6-9{p. 2.4-1 p. 5A-6




SEISMIC REVIEW TABLE

-STRUCTURES

DAMPING
OBE/SSE

(% criti-
cal damping)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE' STRESSES

1. Welded steel framed structure
2. Bolted or riveted steel framed
structure

3. Reinforced concrete frames and
buildings

;. Prestressed concrete structures

1. Rocking motion for prestressed
concrete structures

P. Rocking motion for reinforced
: concrete structures

Sec. 5A.3.1.4
PP 5A-5 and S5A-6

(translational)
1.0/1.0
2.5/2.5
3.0/5.0
2.0/5.0

(rotational)

5,0/7.0

5.,0/7.0

I

[VIVIVIVvIV]V

< -3 [32]
o m®™ P> MWE ~-mO <
(]

©

PP-

Sec.

1/6 (1.05 D + 1.5 P.+ 1.0 T, + 1.0 F)

1/¢ (1.05 D+ 1.25 P + 1.0 Ty + 1 25 H+ 1.25 E+ 1.0 F)
1/¢ (1.05 D+ 1.25H+ 1.0 R+ 1.0 F+ 1.25 E + 1.0 T,)
1/6 (1.05 D+ 1.25 H+ 1.0 F + 1.25 W + 1.0 Tj)

1/9 (1.0D+1.0P+1.0TA+1.0H+10E' + 1.0 F)
1/¢ (1.OD + 1.0 H+ 1.0 R+ 1.0E' + 1.0 F + 1.0 Ty)

Yield strength.

Dead load.

OBE

SSE

Tornado wind load.

LOCI pressure load.

Final prestress load.

Thermal load incident temperature gradient through walls

and expansion liner

Force or pressure on structure due to rupture of one pipe.

Thermal expansion force.

= Thermal load due to normal operating temperature gradient
through walls.

= Reduction factor.

5A.3.1.2
5A-3 and 5A-4

ACI-318-63, when ¢ is taken as 14

Sec. 5A.3.1.2
p. 5A-3




SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
(% critical damping) Vessels Piping
(Translational) Analytical . Design loading + OBE: Pm < Sm | S Reactor vessel: ASME BPVC III
Steel pipin .
piping PB+PL < 1.5 Sm PB+PL < 1.5 Sm Piping: ASME BPVC III (1967)
Welded steel plate assemblies . Normal operating Pm < SD Pm < SD USAS B 31.7, Class I
+ SSE: Pm 2 4 i (Code cases 83, 1477
Py < 1,50~ (gg) }SD PBi ;SDcos(E are included).
. Normal operating Pm < SL P < SL
+ SSE + pipe P 4 .
rupture: PB < 1.5 1-(§—) S PB 5-;SLC°S(§.
L L
P = Calculated primary membrane stress.
Pg = Calculated primary bending stress.
PL = Calculated primary local membrane stress.
S~ = Allowable stress limit ASME BPVC III.
S? = Yield at temperature ASME BPVC III.
SD = Design stress.
SU = Tensile streng¥h at temperature.
Sec. 5A.3.1.4 . 4.2.1, Table 4-2 Sec. 4.2.1, Table 4-2
p. 5A-5 p. SA-5 . 4=5 to 4-7 p. 4-7

7-4




SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

DESIGN CRITERIA

METHOD
OF _
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available

"All electrical-systems and components vital to plant

Not available safety, including the emergency diesel generators, are de-
T signed as Class I so their integrity is not impaired by the

design basis earthquake, high winds, or disturbances on the

external electrical system'".

Dg. 8.1

Not available

7-5







SEISMIC REVIEW TABLE Docket Number

50-298
NAME AND NSSS EARTHQUAKE DATA METHOD OF DESIGN SPECTRA
TYPE OF THE COMBINATION
PLANT
NO, OF
OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
COoMP. GENERATION OF
: TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE
CcP/OL E DATE HOR. VERT. INTENSITY | HOR, VERT.

/oL 1ISSU g 8 MM 8 8 éggnl.l'l‘s SPECTRA
Cooper Nuclear : 0.10 0.05 VII 0.20 0.10 |The accelerogram of = Reactor Design spectrum re-{ Time-history method |
Station the N69W component of] * lvessel in-| sponse curves gen-

the July 21, 1952 Y3 ternals: |erated from 1952
Reactor type: BWR Kern County earth- ° SRSS for rq.]:afc earthquake
quake recorded at 25 sponse sped-
Containment type: Taft, California was | ® § trum method;
Mark I (steel) used to develop re- |73 S 1gebraic
sponse spectra - sum for
NSSS Manufacturer: es . time—
General Electric To2 istory
O W ®w
F-RT R ethod
Architect Engineer: o 58
Burns & Roe, Inc. Zy g
Y]
0~
;,; L 3
Sc8
=Y a
Q@
C ol e~
0 «
[=% J
87T
O O W
o= 8
[V
¥
ﬁ ]
jol.1l Vol. 1 Vol. 1 LVol. 1 |Vol. 1 Vol. 1 Vol. 1, Sec. 5.2.4
6-68/1-74 Bec. 5.2.3ec. 5.2.3] Sec. 5.2.1Pec. 5.2.3Sec.5.24 : App. C p. 1I-5-4, Figs.
- Sec. 5.2.4 Sec. 3.3,3Vol. 1 Vol. VII
- - . -3 tp.1I- JII=-5~ s ncd . II-5-7 to II-5-10 .
p.I1-5-4| p.I1-5~4 |{p. IL 5 p.I1I-5-4 | p.II-5~-% p. I1I-5-4 p. C-3-1275ec.3.5.3 Amend 9
LIII-3-12 Q.12.35




SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION
FOUNDATION F GROUND METHOD MATERIAL LIMITATION
AND WATER DAM OF Gs PROFILE DAMPING ON
ITS DEPTH TYPE |THICKNESS Vs PROFILE TABLE MODELLING OF SOIL MODAL
DAMPING

Mat foundation. ( be'nse Not available. | Not available. Not avail- | Stick model |Not available 5% ot avail-

E > tructure L able, with rocking ble.
o ot avail- springs.

-D;:];th not avail- g P ble. No vertical

able. ¥ or horizontal
g ¢ iley soil springs
a8 . pand: 10 were included
wh o [to 25 fr.
£ o U
35 -
B
& -4
5y
- &3
- o
Ao o
Yd &
-
Moo
de%
Lo g
ona
R
0 ? -
@29
(- BT -]
@ 0d
anon

Vol, 1 Vol. I Jol. 1 Vol, V

Sec. 5.2.3 Sec.5.1.pec. 5.1. o 13 Appendix C

p. 1I-5-4 4, p. IIp,p.1I-3 0.12.55 p. C-2-7
5.3

8-2




SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
OBE/SSE

(% criti-
cal damping)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE' STRESSES

‘Steel frame structures.

Welded assemblies.

Bolted and riveted assemblies

Vol. IV, p. XII-2-16
Table XII-2-5

Reinforced concrete structures.

5.0/7.0

2.0

1.0

2.0

D+E

D+R

D+R+E
D+E+Flood
D+T
D+R+E'

Dead load of structure and equipment.
Loads resulting from jet forces and pressure and temperature
due to rupture of a single pipe.
E OBE
E' SSE
Flood = Loads due to flooding.
W = Wind loads.
T = Tornado loads.

o
uou

u

Appendix- C
Sec., 2.2

1p. C-2-1

ACI-318-63 for reinforced concreﬁe.

AISC Manual of Steel Construc-
tion (Sixth Edition)

Vol, V
Sec. 2.4
p. C-2-3

8-3



SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF
(% criei- | QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
cal damping) & ALLOWABLE STRESSES
Vital piping system 0.5 Analytical Deformation limit Table C-3-2 Reactor vessel
and Primary stress limit Table C-3-3 ASME BPVC, Sec. III
Testing Buckling stability limit Table C-3-4 Vol. V, Table C-3-7, p. C-3-14
Fatigue limit Table C-3-5
loading criteria Table C-3-7 Piping

Vol. IV, p. XII-2-16
Table XII-2-3

Vol. V, Sec.
3.3.26 & 3.3,
2, p- C-3-11 &
c-3-12.
Appendix C
Yol. VII

p. 12.61.1

p. C-3-3, p. C-3-14, Table C-3-7
App. C, Table C-3-7

USAS, B31.1.0

Vol. V, Table C-3-7, p. C-~3-28




SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
OF '
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available.

Not available.

Not available,

Not available.

8-5







SEISMIC REVIEW TABLE

Docket Number

50-302
METHOD OF
“#BAgg NSSS EARTHQUAKE DATA COMBINATION DESICK SPECTRA
PLANT
B NO, OF
OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
IME coMpP., GENERATION OF
HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE
CP/OL ISSUE DATE ngn. VE:‘I‘- Immsrm agn. vm;r. %ggy 1TS SPECTRA
Crystal River Nuclear{ 0.05 0.033 v 0.10 0.067 T u r;‘j %,') - SRSS ] Approximate
Generating Plant, $90° ©ag ks u method not based
fnit 3 @ %é & ST“,; u E on time-history
© LR
3 9 3] w9 o
rleactor type: PWR 9 %’Eu s g'go Z}:: I
~ o« [ c
Containment type: f.-; §-§‘§ "’8 :,.f: gu E ]
Mark I (steel) Sred g WesdY e
o~ 0 e c0 3z o 9
SSS Manufacturer: E-?‘ > .G 248 EdE §-3 E
Babcock & Wilcox g™9 8= €303 S Y ©
5.587% Egelgc E22%
pirchitect Engineer: V| gggu - ©geg
s & . »Re ©3 E o 80 M e
Gilbert Associates 296~ Sggw3 Hg9 2
8,.8 60 (3 oy o 8-3‘5 -] oL B O
(] [ 7, I =] o &~ 4 g. >~ g (7]
25820 b SB2 e
=
Ref
ec. 5.4.5
.5-65A p. 2-32 GAI Topical 1729
end. 26 :
ec {5-25-73) ec. 5.4.5 Sseca. 5.2 Sec; 2525
2276 Sec. 2.5.4.1 and .5-65 . 6-D Xm ; 5
9-68/12~ 5.2.1.2.9 2-31 Sec. ec. 2.5.4.1 end. 26 |p.5-6 end.
. 5-12 end. 34 15.2.1.2.¢ . 2-31 (5-25-73) |Amend. 32 (5~25-73)
P
(11-15-73) |p. 5-12 (10-1-73) |




SEISMIC REVIEW TABLE

FOUNDATIOR AND LIQUEFACTION ASSESSMENT

SOIL -~ STRUCTURE INTERACTION

ro?ﬁ::rggn BEARING INFORMATION GROUND METHOD MATERIAL  |LIMITATION
AND WATER DAM OF G, PROFILE DAMPING ON
ITS DEPTH TYPE |THTCKNESS Ve PROFILE TABLE MODELLING OF SOIL MODAL
‘ DAMP ING
For reactor g.u § — 'Not available Depth of approxi- [Not avail- Stick model Not available. Not
building 280 | mately 10 ft. be- {ble. with fixed available.
ne o4 low ground surface| base. Soil
Mat foundation 2§ - Based on a ground spring model @
thickness Pt S datum of 100 ft. was used to § "
12.5 ft. Ev: groundwater levels check poll
E 530 were recorded to accuracy of 38
dagc |Average rise approximately fixed base E :
K=t of thick- 1.5 ft. at peaks model. «
wgg negs of of high tides. T
o >»a@ |approxi- -
e e ~ 3
~“ oo [mately QT
2328 .14 o T8
o ‘ 5 °
vg g ’2 : o on
HHEQOU ® g g
S @d>d O
o o0 o A oo
0 St U o &
|20 gl _ . P
! Sec. 5.4.5.2 S e
g Approxi- p. 5-66 oo
SY e mately . ;nci s
ec. 5.6,
Sec. 2.5.7 © 0 ? 20 fe. Sec. 2.5 5-65
p. 2-36 S beneath p. 2-20 P d
- ve _ . - an
and § §5 thetpre and p. 5-65a
sec. 5.2, p.5-7_ |82 T |°°0F Sec. 2.5.3.5 end. 32 p. 5-65a
Amend.26,(5-25-73)| % & o |8 p. 2-29 and p.2-30 (10-1-73)
m o« )surface. \
Sec. 2.5.3
p 2-22




SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING
OBE/SSE (X criti~
cal damping) LOAD COMBINATION ACCEPTANCE CRITERIA
plng & ALLOWABLE STRESSES
Reactor building shell 2.0 a) e= (1.0 £ ,05) D + 1,5P + 1.0T Reactor building:
b) c= (1.0 + .05) D + 1.25P + 1.0T" + 1.25 (E or W)
Concrete support: Structure ¢) e= (1.0t .05) D+ 1.0Pp + 1.0 T + 1.0E" R. C. ACI 318-63
(Inside reactor building) 2.0 d) c= (1.0 £ .05) D + 1.0 W, + 1.0P
t Structure concrete ACI 301-66
Steel assemblies and structure
a) bolted 2.5 Structure steel AISC. 1963.
b) welded 1.0 '
D= Dead load
Other concrete structure P= Design accident pressure load
(Above ground) 5.0 E= Seismic load based on 0.05g.
E’= Seismic load based on 0.10g.
W.= Wind load based on Tormado
P.= Pressure load based on external pressure drop of
3 psig between inside and outside of reactor
building.
Sec. 5.2.3.2.1 Sec. 5.2.3.1
p. 5-42 p. 5-32 p. 5-31




SEISMIC REVIEW TABLE

MECBANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
03E/88E "or
g lct'*ti;ng | QUALTFICATION LOAD COMBIMATION ACCEPTANCE CRITERIA
damp & ALLOWABLE STRESSES
Vital piping systems. 0.5 Analyses and | For piping: Reactor coolant system:
test. ASME, boiler and pressurizer
primary stress + OBEs 1.2 x Sh Vessel code, Sec. III, Art. 9
Details. thermal stress < SA Summer, 1967
Ref. where S, = t (1.25"S_+ 0.25 Sh) For piping (belongs to re=-
Table 5-5 s, = ﬁllovable stréss . actor coolant)
p.5-86 s: = basic material allowabié stress at max. (hot) temp. USAS Sec. B3l.7
AMEND. 17 Sc = .basic material allowable stress at min. (cold) temp.
(6-10-72) p. 5-641 Amend. 45(7-11-75) and p. 5-63
Case Load Combination Stress Limits
I) Design loads + design earthquske P 5}100~§m
loads
PL + Pb < 1.5 Sm
1) Design loads + maximum hypothet- P < 1.2 5
ical earthquake loads ?L + Pb <1.2 (1.5§
IIT) Deasgn loads + pipe rupturé loads P < 1.28)
P. +P <1.2 (1.58
Sec. 5.4.5 L b=
? ;_‘% * v) Design loads + maximum hypothet- P < 2/3 Sy
AMEND. 40 ical earthquake loads _ P +P <2/38,
(7-3-74) = Primary local membrane stress intensity

. ps 5-82

p.5-64b AMEND.
45, (7-14-75)

= Primary bending stress intensity

'm = Primary general membrane stress intensity

Amendment 48, (3-16-76)
p. 5-64a

S, = Ultimate stress for unirradiated material at operating temperature
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD \ DESIGN CRITERIA
O3L/SSE OF b T
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES
Not available. Test or Not available. IEEE Standard.
protype test 314-1971
or calcula-
tion.
Ref.
Sec. 7.1.3.1.4 Sec. 7.1.1.8
p. 7-9b p. 7-2b and
Amend. 32 p: 7-26
(10-1-73) Amend. 45
(7-11-75)







SEISMIC REVIEW TABLE

50-346
NAME AND NSSS EARTHQUAKE DATA METHOD OF
TYPE OF THE q COMBINATION DESIGN SPECTRA
PLANT
NO, OF
OBE SSE EARTHQUAKE EARTH., MODAL TYPE OF GROUND METHOD OF
: TIME HISTORY ggHP- GENERATION OF
ED COMB., DESIGN SPECTRA FLOOR RESPONSE
HOR. VERT. INTENSITY OR. VERT.
CP/OL ISSUE DATR 8 s o1 Bs s'r AND ITS SPECTRA
Davis-Besse 0.08 .053 Vil 0.15 0.10 3 com- SRSS Design spectrum re-| Time-history
Nuclear Power E-W component of ponents:? spongse curves were | method.
Station, Unit 1 Helena Earthquake each hor- developed by
of October 31, 1935 | izontal Newmark's method
Rea type: PWR was used as the combined modifying the spec-
ctor type basis for developing| with the tral amplification
tainment type: accelerograms of the| vertical factors.
°°;r; co“amz‘;nt OBE & DBE. resulting
- two seis-
JR cylindrical (steel mic load
SSS Manufacturer: cases.
Babcock & Wilcox
chitect Engineer:
Bechtel
Vol. 1, jVol. 1 Vol. 1, Vol. 1, |Vol. 1,| Vol. 1, Append. 2C, |Vol. 2C, Vol. 2 Vol. 1, Append. 2C, Vol. 2
Append. 2§ Append.2C|Append. 2C,| Append. |Append.| p. 2Cc-39 Sec. Sec. p. 2C-41 to 45 Sec. 3.7.2
Sec.D|Sec. D p. 2C-31 2c, 2c, 3.7.1.6 3.7.3.3 p. 3-54
p. 2C-36 |[p. 2C-36 p. 2C-31|p. 2C-34 p. 3-51 p. 3-63
Fig. 3-24
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL - STRUCTURE INTERACTION

10-2

TYPE OF BEARING INPORMATION -
PFOUNDATION ) GROUND METHOD MATERIAL  |LIMITATION
AMD WATER DAM OF G, PROFILE DAMPING ON
ITS DEPTH TYPE [THICKNESS| V_ PROFILE TABLE MODELLING OF SOIL MODAL
DAMPING
Main structure: ts:olicl::.ola; For bedrdck Prior to construc-|Not availa-| Stick model |[Soil: For OBE: Soil: For OBE{Not avail-
Mat f:otinzs & guatrine 5,700 fps to tion ble. :nh f‘fixedh Lo KIPS/ft2 0.04 able.
‘“‘ﬂb 114 ary and a 7,500 fps 571 fe. 28 i tte
'Pler ::g;ing- till de- to and the suxil For SSE:
. . s ] . E:
pearing on bed{ P21t} 572 fe. (1.6 , fary building ) For S8
- "é' <o 12 KIPS/ft 0.05
(U - a — —_
oL - 1] [} -
Depth not avail~- d‘E 8 £t lt)unl;:ng construc Bedrock: For OBE: Bedrock: For
Q& hd
able. "g!"; ® to 150 KIPS/ft’ OBE:0.01
-]
28 |0 525 ft. (I.G. For SSE: For
'-* . L.D.) 180 KIPS/ft? SSE:0.02
283
o
E 0 W
S
oL
038
89 .
524
ids
0
.'U
489 . Vol. 1, Sec. 2.5.1.8,
. 9 ] 2-124
vol. 1 -TL R Vol. t Vol. 1 P
Sec. 2.5.1.10.2 |ga% B Sec. 2.5.1.7  [Sec. 2.5.1.5 o3 1s vol. 1
. 128 |Re8¢@ p. 2-123 p. 2-122 st Sec. 2.5.1.8
Vol. 1 p. 3-52 to 53 . 2-124
hd 14
Sec. 2.5.1.8,
p+ 2-123 and p. 2-124




SEISMIC REVIEW TABLE

DESIGN CRITERIA

ACCEPTANCE CRITERIA
& ALLOWABLE' $TRESSES _

nuzm .
OnE/sSE (Z eriti-
cal damping) LOAD COMBINATION
Class I Structures: Operation during normal and OBE conditions
<1406 |12 | o ?0 Concrete Concrete
Velded steel y vy - -
1.0 200 5.0 7.0 U'I.SD + 1.810 A.C.I- COde- 318-63
U=1.25(0 + L+ H +E) +1.0T
Bolted and U=1.25(D+ L+ E + W) + 1.0 T°
Riveted steel 1.0 5.0 |10.020.0 U=0.9D + 1.25(H °% E)+1.0T°
U=0.9D + 1. 25(n +W) +1.0T°
Reinforced
concrete 1.0 2.0 | 7.0} 10.0 Structural steel Structural steel

VOI. 2. le]& 3-7. Pg- 3-50

D= Dead load of structure and equipment plus other
permanent loads, e.g., soil or hydrostatic loads
LsLive load and piping loads

To*Thermal loads due to temp. gradient, cperating
Ho=Force due to thermal expansion of pipes, operat
Ta*Thermal loads due to temp. gradient, accident
H -Force on structure due to thermal exp., accident

E-force due to OBE
E'sforce due to SSE
W=Wind load=wind velocity 90 mph at 30 ft. above gy
W'=Tornado loads including differential pressure

ReForce or pressure on structure due to pipe ruptur]gu-l .00+ 1.0L + 1,25 + 1,0T, + 1,04
i

D+L
D+L+ Tdfﬂo + E
D+L+ Té*ﬂo +W

During accident and SSE conditions:
Concrete: o

+ 1.0R
Us1.0D + 1.25€ + 1.0T, + 1,08, + 1.08
Us1.00 + 1.0L + 1.0E' ™+ 1.0T, + 1.25Hy + 1.0R

U=1.00 + 1.0L + 10E'+10T,+10-I + 1.0R
U=1.00 + 1.0L + 1.0W' + 1, OTo + 1.25 H,
Structural Steel
D+L+R+Ty+Hy+E

D+L+R+ T + Hy + E'

Ultimate strength method

£
1%25¢5
1.33fg

1.5¢
1.5f¢

VO]. 2. SeC. 301.103. pgo 3‘76

ol. 2, Sec. 3.8.1.1.6, pg. 3-72
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SEISMIC REVIEW TABLE

MECBANICAL & PIPING

DESIGN CRITERIA

DAMPING METHOD
OBE/SSE "or
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
Code Class 1 Pressure Vessels
< 1/4 1/2 ASME BPVC, Section III, Class
°y oy qy i oy ]Condition Stress Intensity "A" 1968 edition for reactor
vessel, steam generator,
Vit::s 0.5 0.5 [2.0 analytical Normal Py < SM pressu'rizer,reactor coolant
PeP ' ' ' - y Py (or P) + Py 1.5 S, pump ,casing.
Piptng | 0.5 | 1.0 2.0 | 5.0 P, (or P) + Py + Q< 3.05 ANSL B 31.7 - 1968 for piping
PH(orPL)+PB+Q+F$SE
Emergenc P.s 1l.25, 0or S whichevern
gency M ¥ d is largen
PH (or PL) + PB <1.5 (1.2 SM)
or 1.5 SY wvhichever is larger
or 0.8 CL
Vol. 2, s Vgl; g 1 See Table 5-13 for upset and faulted condition
Table 3-7, p. 3-50 352 | Tables 5-12,13,14,15,16,17, 18 p. 5-79 through 5-85
p- - ) Tables 5-10, p. 5-77
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
03E/SSE

METHOD
OF X
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available.

Not available.

Not available,

IEEE 344-1971
and
IEEE 336-1971

' Vol. 2, Sec. 3.10, p. 3-176,
| Vol. 2 Append. 3D, p. 3D-85
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SEISMIC REVIEW TABLE

Docket Number

50-315, 316
: METHOD OF
mmzAg?r gg:s EARTHQUAKE DATA COMBINATION DESIGN SPECTRA
NO, OF
OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
v CoMP . GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE
CP/OL ISSUE DATE HOR. VERT. INTENSITY | ROR. VERT. AND ITS SPECTRA
8 8 MM 8 8 COMB.
=4
Donald C. Cook Nu= 0.10 0.067 VII 0.20 0.133 |E1 Centro (as present d . SRSS Response spectra as [Time-history method.
clear Plant ed in TID 7024) -9 shown in Figs.
Units No. 1 & 2 ormalized to the rect G § 2.5-2 and 2.5-3
nded ground accelt & were generated from
ration was used to 29 El Centro earth-
Reattor type: PWR develop response spect g — quake.
. tra. <3
Containment type: E § S
- féesgondenser: CRAE]
s oo
(ReWSEA con- K
crete) g -
£3%
SS Manufacturer:. N
Westinghouse B oo
£Y g
chitect Engineer: Yse
American Electric =i
Power Service Tl
Corporation He3
L
]
LEE
ol. 1 Vol. I Vol. I {Vol. 1 Vol. 1 C Ques- |Vol, IX Vol. I Amend. 16
ec. 2.8.fSec. 2.8.4 Sec.2.8.6Sec.2.8/6 Sec. 2.5.2 ion 5.74 [Amend. 9 | Sec. 2.5.2 Question 5.71
3-69/10-74 . 2,82 |p. 2.8-2 p. 2.8-2|p. 2.8-1 p. 2.5-5 . 5.74-1 1Q.5.72-1 | p, 2.5-5 p. 5.71-6




SEISMIC REVIEW TABLE

FOUNDATION AND LIQUBPAbTION ASSESSMENT SOIL -~ STRUCTURE INTERACTION
ro?u;:rggn BEARING IRFORMATION GROUND METHOD MATERIAL  |LIMITATION
AND WATER DAM OF Gs PROFILE DAMPING ON
TYPE hucnmss V_ PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH s :
: . DAMPING
Mat foundation Compact [120 to 900 fps ground water Not avail- jStick model Not available, Not available| Not avail-
sand, re1200 ft elevation 593 ft | able, with soil able,
_ |compacte springs,
:g:h not avail sand or
* stiff
clay de-
posits oq
shale
bedrock.
ec. 2.5.2 ¢.2.3.25ec. 2.3} Vol. IX, Amend. | Vol. I, Sec., 2,4.] (Azum:::io;% 71
. 2.5.2 . 2,3-4 Fig.2.3-2 19, p. 5.85-2 p. 2.4-4 Fig. 5.71_i
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

ACCEPTANCE CRITERIA
& ALLOWABLE' STRESSES

Amend. 9
Question 5.85, p. 5.85-2

Sec. 5.2.2.3

pc

5.2-18

ACI-318~63, Ultimate strength

DAMPING
OBE/SSE (% criti-
cal damping) LOAD COMBINATION
Containment structure: (with DBA) 4$.0/7.0 For contaimnment:
(without DBA) 2.0/5.0 C =(1.0+0.05D + 1.5 P = 1.0 (T+TL) + 1.0 B design.
C -(1.0-_0_-0.05)D +1.25P + 1.0 (T'4+TL') + 1.25 E+ 1.0 B
C =(1.0¥0.05D + 1.0 P + 1.0 (T''+TL'') + 1.0 E' + 1,0 B
Welded steel structure 1.0/1.0 C =(1.0+0.05)D + 1.0 (T''"'+TL''') + 1.0 B + 1.0 W' + 1.0P
C =(1.040.05) D + 1.0 (T'''+TL''') + 1.0 B
C =(1.0+0.05)D + 1.15 P
Bolted or rivited steel assemblies 2,0/2.0

Amendment .9, Question 5.1-1
Appendix B-9
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF
(% criti- QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
cal damping) & ALLOWABLE STRESSES
iping 0.5/0.5 For pressure vessels: 1. ASME BPVC, Section III

Amendment 19, Q. 5.85
. 5.85-2

knalytical and
Testing

endment 25
. 4.31-1

1. (a) P <£5S
m m <
(b) P (or PL) +Pp = 1.5 S,

<
() Pln (or PL) + PB +Q £3.0 Sm

2. (a) Pm <SS

~'m
<
(b) P+ Py 2 l.i Sm
(c) P+ Py + Q=£3.0 Sm

For pressure piping:
L3
1. (a) P =5

<
(b) Pm + PB < S

2. (a P = 1.2 s
(b) P+ P_.21.258

B

Tables 1 and 2, p. B-18 and p. B-19.

Normal condition

Upset condition

Normal condition

Upset condition

2. USAS.1l, B3l.1l code (power
piping)
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
OF
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available,

Not available.

Not available.

Not available.







SEISMIC REVIEW TABLE ¥

Docket Number

A A LA

Pre-Mark (steel)

SSS Manufacturer:
General Electric

Architect Engineer:
Bechtel

5-56/9-59

|

50-010
NAME AND NSSS . EARTHQUAKE DAT METHOD OF
TYLE OF THE . EARTHQ A COMBINATION DESIGN SPECTRA
PLANT
OBE No, OF
SSE EARTHQUAKE EARTH, MODAL TYPE OF GROUND METHOD OF
- CoMP. GENERATION OF
ME HISTORY USED COMB, DESIGN SPECTRA " FLOOR RESPONSE
CP/OL ISSUE DATKL HOR. VERT. INTENSITY ROR., VERT, AND ITS
) SPECTRA -
8 § M 8 8 COMB. P
Dresden Nuclear None used|Norie used None used (None None None used None used {None iied None used No floor response
(0.10)** used used Two SRSS spectra generated
gz::rlstation (0.067)** (0.20)%% |(0.13) ** comps. , ** UBC, 1955 used for
vertical containment (Zone 2)
+ and internal con-
Reactor type: BWR worst crete structure
‘case (Zone 1)
Containment type: horizontall Housner spectra

Times 2 used for
ECCS and Core Spray
System.

* Data are obtained

Bases and Criteria for Dresden Unit 1 Nuclear Generating Station,' EDAC 175-1

from FHSR Docket 50-010 and SEPB Report "Seismic Design

%% Used for ECCS and Core Spray System omnly.

30,03, January 1979.
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL ~ STRUCTURE INTERACTION

FogzgingN BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
AND WATER DAM OF Gs PROFILE DAMPING ON
TYPE THICKNESS| V_ PROFILE TABLE MODELLING OF SOIL MODAL
1ITS DEPTH 8
DAMPING
Circular con- Limestone| 20-45 ft.] Not used, bed- "Groundwater Dresden No SSI model | Not used Not used Not used
crete foundation|Shale 70 ft. rock site found @ various Dam used
37 ft. below Dolomited levels beneath
grade. Limestone[100-400ft the site".
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SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
OBE/SSE

(% Critical
damping)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

Not available

Internal Concrete Structures:

E + pressure + equipment

UBC, 1955
ACI, 318-55
AISC, 1955

12-3




SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA

DAMPING METHOD
OBE/SSE (% critical _oF
damping) QUALIFICATION LOAD COMBINATION ﬁAigigaﬁggg gg;:gggg
Vital piping 0.5 None Containment: Steel Containment Sphere
d- NSSS:
1.) 0.033 ==
Welded assembly 1.0 2.) pressgre + snow + wind ASME Section VIIT (1955 ed.)
Bolted assembly 1.0 and

2z

0.025¢

SSS
.)
.) operational transients

N =

UBC, 1955

Piping and ECCS, Core Spray:

ECCS:
1.) earthquake + operational + blowdown

ANST B31.7, and
ASME Sec. III, (1974 ed.)
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
OF )
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available

Not avallable

Not available

Not available
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*
SEISMIC REVIEW TABLE Docket Number

50-237,249
METHOD OF
N%ggEAgg ¥ggs EARTHQUAKE DATA COMBINATION DESIGN SPECTRA
PLANT .
NO, OF
EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
COoMP., GENERATION OF
TIME HISTORY USED COMB . DESIGN SPECTRA FL.OOR RESPONSE
CP/OL ISSUE DATE HOR. INTENSITY VERT. AND ITS SPECTRA
g MM 8 COMB,
EWpBEET0D O
Dresden Nuclear 0.10 VII 0.133 |N-S component of the |2 comp., SRSS Housner-(El Centro | 33 &5 52 3 5 "2
Power Station El Centro Earthquake |greater [reactor, T-H envelops the 5 o&mi8ga 25
Unit 2 and 3 (May, 1940) nor- horizontal| turbine Housner spectra B m'E ﬂ-glg A E-%
malized to a maximum + bldg., and| except for high B 28 en L1
Reactor type: BWR ground acceleration |[vertical, }drywell frequency end.) BT meg 5 b
of 0.1lg was used absolute |analyzed FREEEEE § =R
Containment type: for time history method by time w e m o w8 as
Mark-I (steel) analysis. history pgEoRoo. B
method) 2 froru . Qb
R R
NSSS Manufacturer: FAR MY 06 3o
General Electric PHema®all?
WP 00D O o
PEOERTES &S
Architect Engineer: 1 = a E D<o«
Sargent and Lundy Eonmnag =
> g = O 2 op o o
Engineers. gD Cl
rt 0T 30
B M o n oM
500 MO H
o 0 La I I
T PO OO Hg
o HB.O (L3N]
<3~ cormnK
S mO0rgE N E-T
T O 55 R On
et o S8Soe
o wn n M = nn
HTJ ® Tt Hy 5 o
vgApOoED O
[ 8 no =]
Bt -]
@ H O tte Om
Unit 2: 1-66/12-69 CRRa FEea
Unit 3: 10-66/1-71 p. 12.1-9 p. 12.1-9 |p. 12.1-9 p.12.1-P  Question I1.A.1 PmBay BRT
Docket 50237-~16 28898 B8
(microfiche) } Woheow.on
, £ |

*Information was obtained from BNL Docket Search and SEPB Report
"Seismi¢ Review of Dresden Unit 2 for the Systematic Evaluation Program', NUREG/CR-0891, July 1979.
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SEISMIC REVILEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL ~ STRUCTURE INTERACTION
TYPE OF BEARING INFORMATION ;
FOUNDATION GROUND METHOD MATERIAL  |LIMITATION
AND - WATER DAM oF Gy PROFILE DAMPING ON
ITS DEPTH TYPE  |THICKNESS VB PROFILE TABLE MODELLING . OF SOIL- MODAL
(calculated) (calculated) DAMPING
Reinforced con- A% .- " s ndst - Not available Dresden Dam|Fig. 12.1.8 Sandstone = 18.7 x 10 psi|Not available [Not
crete mat i fd"l.d)'d e ga(,og ?g: and Fig. 12.1.|Limestone = 250 x 10 psi available
. . ’ .
founded on com- g_g‘gsg mﬁ-ﬁ ;j 9 indicate Argillaceous = 68x%04 psi
petent rock 35, 09 |Bad B Limestone = stick model Dolomite = 68x10 si
g 8uo [HoH 8,600 fps with fixed A P
ot mxdx (U0 &8 rgillaceous base. Shale = 44x10 psi
- Dolomite =
| . 12.1-12 _
SR o0 [@D A 14,700 fps p.12.1-12 gzli“‘“e = 74x10% psi
S08%Y |co® o [Shale = 3,900 Lumped mass ale
g o g ? .
by 3 @ -Sgpq 5! fps and stick
8299 -A @ Dolomite model (tor-
Y U e [ DB O _ i 1 effects
3g.obs [0g2 6 [Shale = 4,700 sional e
=98 |DES fps not considered|.)
@0 K NN Quy U
g 3OO @0 @
ez vo @
O® wWwm F=3vIe)
wn. o Hax u
0 LI = [P
HUW O g O
N 4 & ] = oD
A uwg ng J e
wAdo @ —~ v -
gy Ui U o
ow tna A’:Em g8
ono O |oEndg 3
030 om0
Vo U Ut G4t
o n g |Adg |
o -ANQ Hug O U
g oM oHa
go 0l EdHO O
uroud | Owe g
LSeddg | ~Hag8 3 9
.0 o oomd O &
>0 | DPO W o
ITI- p. III-2-21 p. 2.5-1 p. III-2-21
p. 12.1-10 lii3
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SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
OBE/SSE

(% criti-
cal damping)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE' 8TRESSES

Reinforced concrete structures
Steel frame structures

Welded assemblies

Bolted and Riveted assemblies
Reactor and turbine building
Ventilation stack

Drywell

Control room

Amend 13 - Unit 2-SAR
Amend 14 - Unit 3-SAR

Reactor buillding + all other Class I structures

a) D+ R+ E

a) Normal allowable code
stresses, AISC for struc-

increase for seismic

b) D+ R + E-

energy input.
5.7.

Stresses are limited to the minimum yield pt.
case an analysis, using the limit-design ap-
the energy absorption capacity which should be

AEC publication TID-7024 '"Nuclea

as a general case. In this
proach, is made to determine
such that it exceeds the
Reactor and Earthquake" Sec.

a) D+ P+H+ T+ E

Primary containment (including penetrations)

a) ASME, Sec. III, Class B,
without the usual increase
for seismic loadings.

bB) D+ P+R+H+ T+ E

Same as (a), above except lo-
cal yielding is permitted in
the area of jet gorce where

the shell is backed ug b{ con-
crete., In areas not backed up

by concrete, primary local mem-
brane stresses at the jet force
<0.9 x yield pt. of material

at 300°F,

¢) D+P+R+H+T+ E”

Primary membrane stresses, in general,
of the material.
analysis was made to determine that tjhe energy absorption capacity
exceeded the energy input from the eaythquake. .
as in (b), above, is applied to the efiffect of jet force for this

If the total stress

do not exceed the yleld pt.
s exceeded yileld pt. an

The same criteria

loadin
D = Dead load of structure and equipment plus any other permanent loads contributing str

% condition.
sS.

P = Pressure due to loss-of-coolant accident, R = Jet force on pressure on structure due to rupture of any one pipe,
H = Force on structure due to thermal expansion of pipes under operation conditions, T = Thermal loads on containment
E = Design earthquake load.

due to loss-of-coolant accident,

P

13-3
. 12.1-5

tural steel, ACI-318-63 without




SEISMIC REVIEW TABLFR

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBE/SSE "OF
(% eritical QUALIFICATION LOAD G ACCEPTANCE CRITERIA
damping) OHBINATION & ALLOWABLE STRESSES
Reactor Primary Vessel Internals o) ASME, Sec. III Class A
Suppression chamber 2.0 Analytical a) D+ E vessel
model
Feedwater lines 0.5
b) D+ E° b) The secondary and primary plus secondary stregsses are examined on a
Vital piping systems 0.5 rational basis taking into account elastic ard plastic strains. These
strains are limit to preclude failure by defqrmation which would com-
Reactor pressure vessel 2.0 promised any of the engineered safeguards or |prevent safe shut-down of
the reactor.
Recirculation 10OP piping 0.5
c) P+ D c) ASME, Sec. III, Class A-
Main steam lines 0.5 Reactor Primary Vessel Supports
a) D+ H+ E a) AISC for structural steel
Suppression chamber ACI for reinforced concrete
ring header 0.5

Question 2.16

b) D+ H+ R+ E

b) Stresses do not exceed:
- 150% of AISC allowable
for structural steel

- 90% of yleld stress for
reinforcing bars

~ 85% of ultimate stress for
concrete

¢) D+ H+ E”

c) The design is such that
energy absorption capacity

Amend, 7,8
’ p. 12, 1-6 exceeds energy input.
ECCS: a.) D+ T+ H+ E a.)Piping - ASA B 31.1 (1955 ed.) and code cases
Pumps - ASME Sec. III, Class C
Shellside ~ ASME Sec. III, Class C and TEMA C 13-4

. Tubeside - ASME Sec. VIII, TEMA C
b.) D+ T+ H+ E” b.) Same as P + D above




SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DE N
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE OTRESSES
Not available Analysis and Battery racks - No structural design calculations
Generic Testing Instrumentation and control room panels - GE geﬁeric tests* Not available

Motor Control Center - Cutler Hammer Co. Generic Tests **
- Vibration test and analysis of 7700
Line Motor Control Center, # 70ICS100, 8470

Transformers - No tests or calculations
Cable trays - S. and L. Engrs., Specs, for Cable Pans and Hangeys,
Spec. K-2197

* GE -~ "'Selismic Testing of Instrumentation” Dresden Z, l-/1
**% Yyle Labs - "Seismic Simulation Test Report for Modified Unitrol
Motor Control Center, Report 43746-1, 10-77 13-5






SEISMIC REVIEW TABLE

Docket Numbex

50-331
NAME AND NSSS EARTHQUAKE DATA METHOD OF i
TYPE OF THE @ COMBINATION DESIGN SPECTRA
PLANT
OBE SSE NO, OF
EARTHQUAKE EARTH, MODAL TYPE OF GROUND METHOD OF
TIME HISTORY COMP., GENERATION OF
CP/OL ISSUE DATE WOR. | VERT. |INTENSITY | HOR. | VERT. s | OB DESIGN SPECTRA FLOOR RESPONSE
8 MM g 8 COMB. _ PECTRA
Duane Arnold For For strucd Not avail— For Struc— 1. 1935 Helena, The earth- Direct Response spectra Time history
Energy Center struc- ture on struc- [ture on | Montana earthquake. |quake conw addition | developed for stuc-] method using
tures on jbedrock: tures rock: ditiouns (Time tures on: developed earth-
bedrock [0.05 on 0.10 2. 1952 Taft were history) (1) Bedrock: quake time history.
H BWR >
Reactor type or loft bedrock California earth- applied to 1935 Helena,
: fill: or 10 quake. the struc- SRSS Montana earthquake
t tt :
Co;ai;n?e?stezgi 0.06 ft. of ture in (Spectrum| (2) Compact fill
£111: the direc analysis) | and/or soil over-
. 0.12 tion of lying bedrock:
SSS M facturer:
N Geneigg ;ieztiic each of 1952 Taft, Cali-
For For strucH For Btruc- their fornia earthquake.
Architect Engineer: struc- ture on struc~ fure on principal
Bechtel ture on soil: ture on B0-50 axes.
30-50 ft.|0.06 30-50 Ft. of
of soil: ft. of poil:
0.09. soil: .12
0.18
Sec. Sec Sec. Sec.
2.6.2.1.1 '§'6'2'1 L b.6.2.1.1)2.6.2.5}3
p. ) p. P.
2.6-24 26728 b 640 |2.6-40 Sec. .
6-70/2-74 Table Table Table - Sec., 2.6.2.5.3 c.5.2.3.1|p. C.5-5 | Sec. 2.6.2.5.3 Sec. €.5.2.3.1
2.6-2 2.6-2 2.6-3 p. 2.6-40 p. C.5-5 |p. C.5-13} p. 2.6-40 p. C.5-6
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL -~ STRUCTURE INTERACTION

m%:.rg& BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
AND WATER DAM OF Gs PROFILE DAMP ING ON
ITS DEPTH TYPE [THICKNESS V. PROFILE TABLE MODELLING OF SOIL MODAL
DAMPING

Reactor building:|Surfi- P5 feet [V_ value About 8 feet below]"There are | Figure C.5-5 | Alluvial sand: Foundations, [Not avail-
mat foundation cial o more s . the existing 12 low indicates 0.5 106 £ rock, soil: ﬁa‘ble.
on bedrock. deposits fthan 100 computed: ground surface. |head dams." | stick model X0 ps OBE and DBE:

of clayeyfeet Surficial with soil . 5.0% of
Depth: not silt, Y hick. deposit: springs. Glaciaé till: critical
available. sand, 500 fps 0.7x10" psf damping.

and

gravel. Rock:

6

Glacial Glacial till: 200x10" pst

till.. 1800 fps.

Wapsipin4About Limestone:

icon 67 feet {8600 fps.

formatiogthick,

(1ime-

stone

and dol-

omite.

Sec. Sec.
Sec. 2.6.3.1.1 2.6.1.1.1 2.6.1.1{1
P. 2.6-46 . 2.6-1[p. 2.6-1 Sec.

1g. Fig. Sec. 2.5.1 |{c¢.5.2.3.1 Table 2,6-4

.6-9 |2.6-9 Fig. 2.6-9 Fig. 2.6-12 p. 2.5-1,2 |p. €.5-5 p. 2.6-80 Table C.5-1

142




SEISMIC REVIEW TABLE

.STRUCTURES
DESIGN CRITERIA
DAMPING
o'””' X criti~
cal damping) - LOAD COMBINATION ACGEPTANCE CRITERIA
& ALLOWABLE' S8TRESSES ,
Containment structure and all (1) Normal loads + operating basis earthquake ACI-318-63
internal concrete structures: 2.0/5.0
(2) Normal loads + maximum probable flood Ultimate strength design.
Other conventionally reinforced (3) Normal loads + design basis earthquake
concrete structures, such as
shear walls or rigid frames: 5.0/5.0 (4) Normal loads + tornado loads
(5) Normal loads + design basis loss~of-coolant accident
reference
For further information refer to Sec. 12.4.2, p. 12.4-1.
Table C.5-1 p. 12.4-3 p. 12.4-7
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

Table C.5-1

Sec. C.5.2.
3-1
p. C.5-6,7

DAMPING METHOD DESIGN CRITERIA
OBE/SSE (Z of criti- OF
& ALLOWABLE STRESSES
Welded structural Analytical Table C.2-1 (partial) ANSI B31.1.0-1967
steel assemblies: 1.0/1.0 and testing. B31.7
Summary of Loading Conditions and Criteria

Bolted or riveted ASME, BPVC
steel assemblies: 2,0/2.0 Reactor Pressure Vessel - Normal - ASME Code, Special Criter:lL
. Upset - ASME Code, Special Criterig (Table C.2-2)
Piping systems: : 0.5/1.0 Emergency - ASME Code, Special Crit bria (Table C.2-2)

Faulted - ASME Code, Special Criterfa (Table C.2-2)

Piping - Normal - Industry Codes, Table C.2-2
Upset - Industry Codes, Table C.2-2
Emergency - Industry Codes, Table C.2-2
Faulted - Industry Codes, Table C.2-2

Sec. A.1.2
Tables C.2-1 through C.2-25,p. C.2-11 through c.2-73 p. A.1-3

14-4




SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE oF
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES
Not available. Analysis or GE equipment : IEEE 344-1971
testing. "All instrumentation required for nuclear safety is capable of performing all
functions important to safety during normal operation, during DBA and post-accident
operation. Qualification is achieved by test and/or analysis a§ acceleration values
Of 1.5g horizontal and 0.5g vertical over a frequency of 0.25 td 33 Hz".
Bechtel supplied equipment:
"Purchase specifications will require that each type of Class 1l|device be individually
qualified by vibration test or suitable analysis. The methods {.. will meet
the general requirements of IEEE Standard 344-1971.
Sec. C.5.2 For futher information refer to:
3.1 Appendix M: Section M.3.,3,
p. C.5-6, 7 P. M.3-27 through p. M.3-34







SEISMIC REVIEW TABLE

Docket NumbeX

50-321
. 2 METHOD OF
A EAop anp EARTHQUAKE DATA  COMBTNATION DESIGN SPECTRA
PLANT
NO, OF
OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
TIME KI CoMP. GENERATION OF
CP/OL ISSUE DATE HOR. | VERT. |INTENSITY | ROR. | VERT. STORY R DESIGN SPECTRA FLOOR RESPONSE
8 8 MM g 8 COMB.
Edwin I. Hatch Nucleaf 0.08 0.053 VIl 0.15 0.10 N-S component of 2 conm- SRSS Conform to the aver- Time-history method
Power Plant 1940 El-Centro ponents: |including |age spectra by G.W. 1
Unit No. 1 earthquake. Worst closely [Housmer for T ;6 s. | Class II UBC
horizontalspaced Normalized to the.
component | modes. peaks (horizontal)
tor type: BWR plus of OBE and SSE.
vertical
Containment type: combined
Mark I simultan-
(steel) eously
SS Manufacturer:
General Electric
chitect Engineer:
Bechtel
ec. Sec. Sec. p. C-13 Sec,
9-69/8-74 ec. 12.343.2 Sec. 2.5.9 012.3.3.2 12.3.3.2}77 . 6.2.1 12.6.2.1 [Sec. 2.5.9 Sec. 12.6.2.1
. 12-8 p. 2-33 . 12-8 $ 12-8 p. 12-21 p. 12-20 jp. 2-33 p. 12-21
Fig. 2.5=5 and 6

15-1




SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL ~ STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL  |LIMITATION
FOUNDATION : WATER DAM OF G, PROFILE DAMPING OoN
AND TYPE |THICKNESS| V_ PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH 8 DAMPING
Reinforced con- Duplin: 2450 fps Summary of domesticiNot avail- {Stick model 23,300 ksf Translation Unclear in -
crete mat founda-|(cemented 135 ft well study is given|able. with soil and rotation |formation
tions for the foliclay-sand in Table 2.4-3, pp. springs. of foundation '
lowing buildings: |grading 2-18 and 2-19 of soil - &.5%0BE[Ref:
reactor, turbine, (to sandy Section 2.4.6.2, _ 5.5%DBE| PSAR
cont;oi, dlzzzl- clay). Summary of Piezom- Sec. XII-31
generator, Beneath: | 10 to leter Installation
radwaste. The s .
. (sand, 70 ft Data is given in
foundation for the
. . sandy- Table 2.4-4, pp.
main stack is a
. clay) 2-20 and 2-21 of
reinforced con- Section 2.4.6.2
crete mat on steellClay, 65 ft e
H-piles. and, No liquefaction
ravel, potential has been
2tc. found.
_ Amendment 14, 4/72
rystal- | 4000 £t Vol. VIII of FSAR
ent rockl Taple Q 12.3.3.2.4-1 of QueSﬁion 12.3.3.2.4
Amendment 12
12/72 Table 12.3-2
Sec. 12.6.2.1 P 12-10
Sec. 12.5 Sec. 2.7}4 end. 14 (4/72) | Sec. 2.7.7 p. 12-20 :
p. 12-18 p. 2-41 . 12.3.3.2.4-2 |p. 2-45 Fig. 12.6-1
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING
OBE/SSE glc;::li;n , LOAD COMBINATION ACCEPTANCE CRITERIA
ping) & ALLOWABLE STRESSES
Reinforced concrete structures: 3.0/5.0 Class 1 structures They are classified according to
1. Primary containment. the load combination case. For
Steel frame structures: 3.0/5.0 (a) DILHHTHE (b) DHLHHHPHRTHE ggfi;l:;dsi;-izc' 12.4, pp.
A .
Bolted and riveted assemblies: 3.0/5.0 (C) DHLAHHPIRITIE (d) DHE+F
2. Reactor pressure vessel support. Generally used: ASME, Sec. III,
Relded assenblies: 2:0/3.0 (a) DFLHHE (b) DALHHRIP+T gi:s:tzél structures, AISC
' ’ .
Vital piping: 0.5/1.0 (c) DHAHHTHP+THE () DHLAHHHRIPHTE For concrete structure: ACI
3. Reactor building and all other Class I structures. 318-63 and 307-69
Translation and rotation of
. . (a) D+LHHE (b) DHLHHW
foundation soil: 4.5/5.5 (c) DHLHHHE' (d) DHLHHW'
4. Reactor building crane structure.
(a) DHL+CHI (b) D+L4CHE
(c) D+L+CHE' (d) D+L+CHW
(d) DL+CHI'
Class II structures: designed according to applicable codes and
standards.
NOTE: D = dead load, L = live load, C = crane load, I = impact

Amendment 12, 2/72, Vol. III
Sec. 12, Table 12.3-2
p. 12-10

load, P = pressure due to LOCA, R = jet force, T = thermal load,
E = OBE, E' = SSE, W = wind, W' = tornado wind, and F = hydro-
static.

Sec. 12.4, p. 12-15
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA

Sec. A.3.1.4
p. A=4

testing.

endment 13 3/1

1. Normal + OBE
2, Normal + piping rupture or normal + SSE
3. Normal + SSE + piping rupture

Piping: Dead loads + external loads + thermal loads.

1. Dead + pressure
. Dead + pressure + OBE USAS B31.1.10

. Dead + pressure + thermal

Low probability of

Dead + maximum pressure + OBE
occurrence

2

3

4. Dead + pressure + SSE

5.

6. Dead + maximum pressure + SSE

More details on Table C-3.1 of Section: NSSS Equipment Loading
Design on FSAR, Vol. 1V, pp. C-14 to C-46.

2

ections C.1.1 4nd

.12, p. C-1

DAMPING METHOD
OBE/SSE oF
(% criti- QUALIFICATION ACCEPTANCE CRITERIA
cal damping) LOAD COMBINATION & ALLOWABLE STRESSES
Fiping: 0.5/2.0 Analytical and] Reactor vessel: ASME, BPVC, Section III,

Nuclear Vessels, 1965 Edition
and Winter 1966 Addenda with
additions listed on page I-1
of Appendix I of Reactor
Pressure Vessel Report.

pp. C-10, C-12
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
OF _
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available.

Not available.

Not available,

Not available,

15~5







SEISMIC REVIEW TABLE

Docket Number

50-366
NAME AND NSSS METHO
TYPE OF THE EARTHQUAKE DATA Rt DESIGN SPECTRA
PLANT
NO, OF
oBE SSE EARTHQUAKE EARTH., MODAL TYPE OF GROUND METHOD OF
COMP. GENERATION OF
CP/OL ISSUE DATE HOR. | VERT. |INTEwSITY | ROR. | VERT. TIME HISTORY P CoMB. DESIGN SPECTRA FLOOR RESPONSE
8 8 ™ g 8 QQHB?S SPECTRA
I. Hatch Nucleay 0.08 0.053 Vi1 0.15 0.10 dified Taft 1952 3 compo~ |SRSS with | Modified Newmark Time-history method.
ower Plant orizontal component ments: close design spectra.
it No. 2 was used for develop- [Each hori-|modes
ing synthetic accel- [zontal summed
ctor type: BWR eration time history. |combined |absolute-
ith the ly.
Containment type: ertical
Mark I (steel) simulta-
eously, r
SSS Manufacturer: sulting in
General Electric two separ-
ate sels-
chhitect Engineer: rnic cases.,
Bechtel
Sec.
ec. B.7A.2.1.1
3.7A.3.7 |Sec.
ec. ec. ec. Sec. ec. ) ec. B.7A.2.2 Sec. 3.7B.2.6
9-69/8-74 «5.2.11 R2.5.2.11 pR.5.2.10 2.5.2.10}2.5.2.1¢ Sec. 3.7A.1.2 . 3B.3.7 |sec. Sec. 3.7A.1.1 Sec. 3.7B.2.3
. 25=26 Pp. 25-26 Pp. 25 p. 25 .25 p. 3.7A-1 .9 3.7A.3.7 | Figs. 3.7A1-3.746 |Sec. 3.7B.2.8
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEPACTION ASSESSMENT SOIL ~ STRUCTURE INTERACTION
TYPE OF BEARING INFORMATION
FOUNDATION GROUND METHOD MATERIAL  [LIMITATION
AND WATER DAM OF Gg PROFILE DAMPING ON
178 DEPTH TYPE [THICRMESS V. PROPILE TABLE MODELLING OF SOIL MODAL
DAMP ING
Reinforced con- |[Major and 2450 + 200 fps e1.70 to e1,75 ft.]2 upstream | Stickmodel Not available. Not available] Not avail-
crete mat 27'2" |minor of plant, |with soil able.
thick at middle |[struct: Caltamaha springs
dry well and Upper 1 To a River Basin
12'4" thick at Miocene |jdepth of 1) Sinclair
other sections. {Dublimn [J135' (ft) Dam on
locally Oconee Riv.
cemented} 2) Lloyd
sand to Shoals Dam,
sandy Ocmulgee
clay River,
Upon Below
HawthornqDublin
sandy  |down
clay. 10'-70"
(fe).
Sec. Sec.
2.5.2.1 |25.2.1
p. 23 p. 23
Sec. 2A.}]Sec.2A.2
p. 4 p. 4
Sec. 3.8.5.1b Figures |Figures [Sec. 2A.l1.4
p. 3.8-76 282 -2 |p. 2A.1-3 Sec. 3.7A.2.4
Fig. 3.8-31 8 32 . |ehru  |Pig. 2a-5 and  |Sec. 2.5.4.6 Sec. 3.7A.2.5
A-3EE 2A-3EE | 2A-6 p. 2.5-30 p. 5
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SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
OBER/SSE

(% criti-
cal damping)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

Reinforced concrete structure:
Steel frame structures:

Bolted and riveted assemblies:
Welded assemblies:

Translation and rotation of soil:
(NSSS) -

Drywell-building (coupled):
Suppression chamber:

Reactor pressure vessel, support
skirt, shroud head, separator and

guide tubes:

Fuel:

Table 3.7A-1 and 3.7B-1

3.0/5.0
3.0/5.0
3.0/5.0
. 2.0/3.0

4.0/5.0

3.0/5.0

2.0/3.0

2.0/3.0

7.0/7.0

Steel containment
(a) Initial and final testings
¢)) D+L+Pt+Tt+E

'
2) D+L+Pt+Tt+E

(b) Normal operating
(1) D+L+T°+R°+E

(2) DHL4T +R +E'
3) D+L+Te+R +Pe+E
(4) DHLAT +R +pe+r:‘

(c) Refueling
(1) DHL+E

(2) DHL+E'

(d) Accident
(1) D+L+T _+R +P +E
a a a

(2) DHL+T +R +P +E'
a a a
(3) DHL+T +R +P +Y_+Y +Y +E
a aarxr jmn
(e) Flood
(1) DHL4E+F

o

o

o

ASME, BPVC, Sec. III

AISC 1969 Ed.

ACI 318-63
Sec. 3.8.2.2 p. 4
Sec., 3.8.3.2 p. 45
Sec. 3.8.4.2 p. 57
Sec. 3.8.5.2 p. 78
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA

DAMPING METHOD
OBE/SSE OF
(X criti- QUALIFICATION ACCEPTANCE CRITERIA
cal damping) LOAD COMBINATION 6 ALLOWABLE STRESSES
Vital piping systems 0.5/1.0 Analytical and |Load combination definitions are according to ASME Sec III ASME, BPVC, Section III
Fuel 7.0/7.0 supplementary |NB-3200 through NB-3600.
testing
For details see tables below, e.g., Table 3.9-4,
"Reactor Pressure Vessel Internals and Associated Piping."
(NSsS)
Secs,
3.7B.2.1
3.7B.2.1.6.1
3.7B.2.1.6.2 Table 3.9.-1, 3.9-2
3.7B.2.1.7.1
3.7B.2.1.7.2 Sec. 3.9.1.6
. e Table 3.9-4, th h 3.9-64 .
3.7B.2.1.8 able 3.9-4, throug p. 3.9-8
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
or .
QUALIPICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available.

Analytical and
testing.

Secs.
3.7A,A.3.1
3.7A)A.3.2
Table 3.9-23

Not available.

Seismic class 1 electrical
equipment
IEEE Std. 344-1971

p. 3.7A.A-1 to 3.7A.A-6

Tubing- ASME BPVC
Section IIL
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SEISMIC REVIEW TABLE

Docket Number

© 50=285
NAME AND NSSS METHOD OF
AME ASD EARTHQUAKE DATA COMBINATION DESIGN SPECTRA
PLANT
OBE |NO, OF
SSE EARTHQUAKE EARTH, MODAL TYPE OF GROUND METHOD OF
TIME HISTORY ggur. o
ED COMB. DESIGN SPECTRA FLOOR RESPONSE
CP/OL 1ISSUR HOR. VERT. INTENSITY | HOR. VERT.

/ DATE 4 8 W 2 s éggn ITS SPECTRA
Fort Calhoun 0.08 .053 Unclear 0.17 .0113 Time history—1940 3 compo- SRSS Response spectra Time history
Station Unit #1 information El Centro and 1952 nents. conform to the method.

Taft normalized to Combina- average spectra
Reactor type: PWR the ground acceler- |tion not developed by

ation of the maximum ]availablel Housner for fre-
Containment type: hypothetical earth- quency > 0.33 HZ

Without Buttresses quake are used for and Newmark for

(Prestressed Con- developing floor frequency <0.33 HZ|

crete) response spectra.

NSSS Manufacturer:

Combustion Engi-

neering
Architect Engineer:

Gibbs & Hill, Inc.

App. F p. F
Sec. ec, App. F App. F
Sec. 2.4 |Sec. 2.4 | Sec. 2.4 |Sec. 2.4|Sec. 2.4 Sec. F.2.2.4 .2.5 .2.2.3 Sec. F.2.1.4 Sec. F.2
6-68/5-73 lp. 2.4-3 |p. 2.4-3 | p. 2.4.1 |p. 2.4.3|p. 2.4.3 p. F-10 p. F-12 . F-9 p. F-6 p. F.10 & F.14
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL ~ STRUCTURE INTERACTION

FO?N::T‘I);N BEARING INFORMATION CROUND METHOD MATERIAL LIMITATION
AKD WATER DAM OF Gs PROFILE DAMP ING ON
ITS DEPTH TYPE [THICKNESS V. PROFILE TABLE MODELLING OF SOIL MODAL
DAMPING
High strength Compact 60 ft Not available. |Missouri River Gavin Point|Stick model Not available. Not available.|0.05 SSE
concrete mat granular. Valley. with soil
supported by pile Fort Randal]ﬂsprings, 0.02 OBE
foundation luvial |4-8 ft Domestic wells
resting on eposits depth 20 ft to Big Bend
bedrock n lime- 35 ft. Oah
(containment, tone. ahe
auxiliary bldg.) Commercial wells Garrison
edrock | 19-21 ft depth 50 ft to
nderlai; 75pfc_ Fort Peck
y rock
trata,
Sec. 5.1
p. 5.1.1 Sec. S.H Sec. 5.1
Covering letter |p. P-
"Dames & Moore" 5.1.1 |5.1.1
App. C App. C | App. C Sec. 2.7.2 Sec. 2.7 Sec. F.2.2.3 Sec. F.2.2.3
p. 10 P. 6 p. 6 p. 2.7-6 p. 2.7-1 p. F-8 p. F.9
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SEISMIC REVIEW TABLE

-STRUCTURES

DAMPING
OBE/SSE

(X criti-
cal damping)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE'CRITERIA
& ALLOWABLE STRESSES

Containment structure:

Concrete support structures for
reactor vessel and steam
generators:

Steel Assemblies:

Bolted or riveted
Welded

Vital piping systems:

Rigid vault type'eoncrete
structures:

Framed concrete structures:

Sec., F-2.1.3
p. F=6

2.0/2.0

2.0/2.0

2.0/2.0
1.0/1.0

0.5/0.5

2.0/5.0
5.0/7.0

1. DHL4S+T''’
2. DHL4S+T'''+W or E

3. D+L+P+S+THW or E

where:

D = Dead load including equipment weights and hydrostatic
loading

L = Live load :

S = Post-tensioning load (which varies with time)

P = Accident design pressure

T = Thermal loads based on a temperature corresponding to

pressure P

Wind load

= Design earthquake

T'''s Thermal loads based on normal operating temperature

[
n

For further details refer to section 5.5.

Sec. 5.5
p. 5.5-1to 5.5-5a

Ultimate strength method
ACI 318-63

Modified ultimate strength
design

No loss of function design for
extreme environmental loading

Sec, F.2.1.1
P. 5.5-1
Sec. 5.5

p. F.3
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
o ;
BE/SSE (% criei- OF
cal damping) QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
Mechanical equipment: 2,0/2.0 Analytical Reactor vessel: ASME, BPVC, Section III
and testing. 1. Design loading + OBE Pin f_Sm
Piping: 0.5/0.5 P 4P. <1.58 USAS, B31.1 and B31.7
b L-= m
2. Normal operation + SSE Px‘n <S d 3
P_<1.5 [1- {2 S
b [ (:d ] d
3. Eo;::‘la :ﬁ::‘:::on + SSE P <5 P 2
Pbtl.S 1- 5 Sl
where SL-sy+(1/3) (su-—sy)
Sd-l.ZSm
Piping:
1. Design load + OBE Applicable code allowable
2. N.0. + SSE P <S, B
Pb“b/ﬂ Sd cos|> g
Appendix ¥ 3. N.O. + SSE + pipe rupture Pm <_SL P
Sec. F.2.1.3 Appendix F P <4/ 8, cos -’21 '-S—m- Appendix F
p. F.6 Sec. F.2.2.2 For reactor vessel and piping Sec. F.2.1.1
Table F.2 p. F-7C Sec, F.2.1.2 p. F.3

Table F.1, p. F.4 and F.5, Appendix F
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES
Not available. Shop test, "Special seismic restraints will be installed at the According to IEEE 344

prototype test,
field test or
seigmic anal-
ysis to meet
Class I seis-
mic criteria.

Appendix F
Sec. 6.14
Sec. F.2.2.2
p. 6.1-4

p. F.7.C, 7d

electrical cable trays. The cable will be supported
vertically and horizontally so as to meet the stress
criteria under all conditions including postulated
earthauakes."

Sec. F.2.2.2
p. F.7.C

“"Guide for Seismic Qualification
of Class 1 Equipment for Nuclear
Power Generating Station'

Sec, F.2.2.2 and Sec. 7.2.2
p. F.7.C and p. 7.2.1
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SEISMIC REVIEW TABLE

Docket Number

50-267
NAME AND METHOD
A oD np EARTHQUAKE DATA R DESIGN SPECTRA
PLANT .
OBE SSE No, OF
EARTHQUAKE EARTH, MODAL TYPE OF GROUND METHOD OF
IME RISTOR COMP . _ GENERATION OF
cP/oL 1SSUE pATE | MOR. | VERT. |nTmstry | mor. | vemt. STORT L COMB. DESIGN SPECTRA | FLOOR RESPONSE
8 8 - 8 8 mm} SPECTRA
Fort St. Vrain 0.05 0.033 VII 0.10 0.067 | TID-7024, “Nuclear The hori-| PCRV: Response spectra ' ID~7024
Muclear Generating Reactors and zontal ref'Linear were developed as
Station (Unit 1) tarthquakes",AEC, sults super- recommended in
8/63 from specfposition JAEC TID-7024.
Reactor type: HTGR tral anal} of all
ysis weremodal Housner
Containment type: combined |contribu-
Prestressed Concrete simulta- [tions".
neously |[All other
NSSS Manufacturer: with the |Cat. I
Gulf General Atomic vertical |struct:
SRSS
Architect Engineer:
Sargent and Lundy
Engineers
Amend. 14| Amend. 14 end. 14| Amend. 14
Sec. Sec. ec. Sec.
5.2.1.1 [5.2.1. .2.1.1 ]s.2.1.1 .
o, 5.2-4 |+ 3+274 . 5.2-4 P K;p%bé%;;’ p. . ::(;g 11:.11-1 “p. 11;45,;’1
9-68/12-73 l?.3-33 14.1-4 b, 14,101, 16.1-3 App. E.
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SEISMIC REVIEW TABLE

FOURDATION AND LIQUEFACTION ASSESSMENT SOIL ~ STRUCTURE INTERACTION
TYPE rg; BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUN mn“ WATER DAM OF Ga PROFILE DAMPING ON
ITS DEPTH V. PROFILE TABLE MODELLING OF SOIL MODAL
DAMP ING
Tg
1. Reactor, tur- E-:x . Not available Ground water level] | Lumped mass Gs = 850 psi Not available] Not
bine buildings vy o was well below model with @ 20 ft available
and heavy SEL A" proposed founda- soil springs '
equipment, as 28 oalR tion level, excepy V_= 1200 fp4g G. = 104,000 psi
well as the main gw=° 2o o reactor building 5 S@ 65 £
and service wa- 'B'..gg o : & which extends be- | @ 20 ft. £
{ ter cooling % 533 g i ~ lou the water V= 2400 fpf Boring UHL
wxlo @ 65 ft.
Straight shaft 2088 E L
plers. artlled |ETE3|w oring UHL
into the clay-
stone bedrocks. °
v
2. Miscellaneous | g 8
light equip- o
ment . ; -a
. s 3
Spread footingsd ¥ 3
8y
- D> e
o o~
%3 &
o 35 = p. B, 37-12
. 2.6 Es_g N Sec. 2.6 Table 3-1 Fig. E.13-1 Table 3-1
P 0 <o g p. 2.6-21 p. 3-8
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SEISMIC REV1EW TABLE

-STRUCTURES

DESIGN CRITERIA

[Amend. 16, p. 14.1-3

Table E.1l-1

DA:;I!G
OBE/S8SE (X Criti-
@ damping) LOAD COMBINATION ACCEPTANCE CRITERIA
_ & ALLOWABLE STRESSES
Reinforced concrete: 2.0/5.0 PCRV: For reactor core support
structure:
PCRV. DL + 1.23 NWP + E- + TL
(prestressed concrete DL + 1.23 NWP + 1.5 TL Concrete. ACI 318-63
reactor;vessel) 2.0/5.0 Metal. ASME B and PV Code
NWP = Normal working pressure .
"eldd steel 2.0/5.0 DL = Dead load Sec. III. Class A
E” = SSE earthquake loads ]
Bolted steel 2.0/10.0 TL = Temperature loads Stress Criteria: Operating

Principal Comp. 0.45 Cf’q
Principal tension 3v f'¢

Bearing tendon area
0.6f 3/ab*/ab” <f’¢

Bearing: Shear Anchors
0.6f 7. average

Table E.1-1
Sec. 3.2, p. 3.2-2
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SEISMIC REVIEW TS5BLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBE/SSE oF
(2 crici- AL
cal damping) QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
vital steel piping 0.5/0.5 Dynamic seis- | For PCRV Internal Steel Structure: For 21l piping systems:

Amend. 16, p. 14.1-3

mic method for
Class 1 System
and piping
based on Fig.
"SSE" ground
acceleration
Sec. 1.4
p. 1.4-3
and

Tests for Class
I systems,
Q. 5.1,
Amend. 16
Attachment A,
p. 5.1-1

and
Q. 5.11,
Amend. 16
Attachment A
p. 5.11-1
and
Amend. 1
Attachemnt A
p. 5.11-9

a) D. L. + Operating mechanical load £ 0.667 F
b) D. L. + Operating mechanical load y
+ Design seismic loads = Fy

¢) D, L. + Operating mechanical
+ twice design seismic load < No loss of safety

function

Amend. 16, p. 5.21-1, Table 3.2-1

ANST B.31.1.0-1967.
For containment tank:
ASME Code Sec. III-C

For coolers:
ASME Code Sec VIII

Sec. 4.2, p. 4.2-10
Sec. 4.2, p.4.2-28
Sec. 4.2, p.4.2-35
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SETSMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING ! mETHOD i DESIGN CRITERIA
OBE/SSE i orF :

ALLOWABLE STRESSES

_ T :
QUALIFICATION' LOAD COMBINATION | ACCEPTANCE CRITERIA &
: |
l
1

Not available ! Tests and : Not available i Not available
' .
i

inspections.

" For auxiliary
electrical :
system. '

‘Amend. 25
gp. 8.4-1
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SEISMIC REVIEW TABLE”

Docket Number

50-213
NAME AND NSSS EARTHQUAKE DATA METHOD OF
TYPE OF THE ¢ COMBINATION DESIGH SPECTRA
PLANT
OBE SSE NO, OF
EARTHQUAKE EARTH, MODAL TYPE OF GROUND METHOD OF
TIME HISTORY bsEn GENERATION OF
SE
CP/OL ISSUE DATE HOR. VERT. INTENSITY | HOR. VERT. AN n COMB . DESIGN SPECTRA FLOOR RESPONSE
8 8 MM 8 g ) 1TS SPECTRA
COMB. .
1 -}
Haddam Neck Nuclear [Not used [Not used |Not used 0.17 0.11 Not used on D s E‘ Housner (JEMD, No floor re-
Power Plant, Unit I. ! §- 38 588 ASME, Oct. 1959) | sponse spectra
g A o P ke ’ )
BeD 8o oM =4 generated.
Reactor type: PWR b o § % o @ 9 - 8 o Housner's
Containment type: T 2283 E g g E ) “Average Ac-
Reinforced Concrete o0 B o Yoa® 8o NE celeﬁation spec~
Cylindrical v48 sgYa |29%a tyum" was used
one . =48 g CESY for all eleva-
NSSs ‘anufacturer: ® oD gSEg 886 - rions.
Westinghouse 2 ”é ?,’ 3 5 S 2 E 18 ﬁ ° o o
[SEC RSN O N WO Blaw 2D
i e — S [ar -5 =
Architect Engineer: BHg2y omm e - I
:one and Webster w0, u":?‘ég' mgg\.
r-:ineering Corp. 9HeY RS g%g 0 0 0®
M8 e EUpH Flo oS >0
gV E e [ER E TR T
—~ g U W o o YT =}
Jg o1 S~ & Hw ~ U 0
VRN S5 olg o 0 W
> O o Ao B o8 ns
a0 o o ula Q0099
D e oo gie #Alg &89
DY g N 51" gl ww o3
4858 wablgdsiazy
0 U &~ 8 S ‘; 8 Wi o = >
U o ool Gle U K
19 U M S 0 o Hig N OO0
0 H MmO ] oluv 9jo >t O O
= O & o oln g~ e e
W O g 1.0 9 o B B B
v gt djoe 0 ® D
L g olw < © O T
5-64/6-67 S 6 gl. ©
12.5-4 12.5-4 - 2.5-4 Fig. 2.5-1
oo o0.aS ®
| S I S R
%Information obtained from BNL Docket search and SEPB Report

prepared by LLL, EDAL Report # 175-13¢.01, January 1979.
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL ~ STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION ;
FOUNDATION GROUND METHOD MATERIAL LIMITATION
AND WATER DAM OF G8 PROFILE DAMPING ON
ITS DEPTH TYPE |THICKNESS VB PROFILE TABLE MODELLING OF SOIL MODAL
DAMP ING

Containment- SAMHLE: Not availlable 21 ft. MSL is yard] Not Fixed base Not available Not used Not
9 fr. mat. Spent lp .. L-11 grade. Calculated| available with single used ..
fuel pit founded & site flood stage degree of
on bedrock with |Loose EL+7.0 tof+ 5.0 is 15.1 MSL ireedom ,
lowerside wallg loam containment).
embedded in rock |Firm fing GWL: - 8 fr. MSL
and earth. sand and

. gravel +|5.0 to -2}
Major structures
are founded di- |boulder 42.0 to -8}
rect%y_on the schist 8.0 to —3p.0
granitic gneiss :
bedrock. Minor
structures are
founded either
on rock on piles
drived to rock
or on spread
footings in com-
pacted granular
fi1l.

2 4.2 Fig. 2.4-4 2.3-3




SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
OBE/SSE (% criti-
cal damping)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE' STRESSES

R/C containment:  Include mat
R/C framed structure

Steel framed structures, include
support. structure and foundation

bolted
welded

Table 2.5-2

7.0

5.0

N
ow

Reinforcing steel - primary plus secondary
33.3 ksi

operating + ;ncident -

26.7 ksi
operating + .03g hor. + incident - 33.3 ksi

operating + .03g hor. -

operating + incident + 0.17g hor. - 40.0 ksi

- wind loads up to 150 mph
- 30 psf snow and ice (not included in combination)

p. 3.2-2

Non-safety related systems:

No loss of function

E (=p.93g):

ACI and ASME Codes plus
Rayleigh method and equiva-
lent ‘static loads for seismic

p. 3.2-2

19-3




SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA

DAMPING METHOD
OBE/SSE OF
(% criti- QUALIFICATION ACCEPTANCE CRITERI
LOAD COMBINATION A
cal damping) & ALLOWABLE STRESSES
Piping: Analytical Reactor coolant Component Design Code
Safety Injection System:
Carbon steel 0.5
Operating loads + E < Steam generator- ASME Section VIII (1956 ed.)
Stainless steel 1.0 working Stress Reactor Coolant Pumps- ASME Section VIII (1956 ed.)
(E = 0.17g) Reactor Coolant Piping - ASA B31.1 (1955 ed.)
Pressurizer ASME Sgction VéII (%ggg'EddaZ34
and Code Case_Nos. an
Reactor internals and CRD Main Steam Piping: Safety and Relief Valves ASME Section I (1956 ed.)

welded 1.0

bolted 2.0
Mechanical equipment includes
pumps and fans 2.0
Table 2.5.2

Operating loads + E <

Working Stress
(E= 0.03g) Loop Stop Valves

Loop Check Valves
Pressure Control and Relief
System Piping

Low Pressure Surge Tank

and Code Case Nos. 1224 and
1234

ASA B16.5 (1957 ed.)

ASA B16.5 (1957 ed.)

ASA B31.1 (1955 ed.)

ASME Section VIII (1956 ed.)
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SEISMIC REVIEW TARI.E

ELECTRICAL EQUIPMENT

DESIGN CRITERIA

DAMP ING METHOD
OBE/SSE (7 crittcal OF )
damping) | QUALIFICATION LOAU COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES
Not available No testing Not available Not available
| —
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SEISMIC REVIEW TABLE

Docket Number

50-261
NAME AND NSS METHOD OF
TIPE OF 8 EARTHQUAKE DATA COMBINATION DESICN SPECTRA
PLANT :
OBE NO, OF
SSE EARTHQUAKE EARTH, MODAL TYPE OF GROUND METHOD OF
TIME HISTORY CoMP. GENERATION OF
USED COMB . DESIGN SPECTRA FLOOR RESPONSE
HOR. VERT.
CP/OL ISSUE DATE 0 . IN?ESSITY ngn. Vng- AND ITS SPECTRA
H. B. Robinson 0.10 0.067 yi1 0.20 0.133 [Not used. K and Y Absolute |Housner spectra. No floor re-
Nuclear Steam (vertical) [sum, sponse spectra
Electric Plant br Z and Y generated.
Unit No. 2 (verti:al) Housner spectra
pplie used for
Reactor type: PWR ogether. components
ombina- :
Containment type: ion not
without buttresses vailable,
(prestressed con-
crete)
SSS Manufactuer:
Westinghouse
chitect Engineer:
Ebasco
Figures 2,9-2
p. 5.1.2 |p. 5.1.2 p. 5.1.2 {p. 5.1. p. SA-4 Question [Question 9.9-3 p. 5A-4
4-67/8-70 -6 -6 -6 2-6 I1I A 11 [IIA p. 2.9-9
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL - STRUCTURE INTERACTION

in thickness
supported by
923 steel pile.

p. 5.1.2-20

TYPE
(cont.)

over 430 ft.
middendorf
formations.

Sec. 2.8.3
p. 2.8-6
Dock. 50261-104

basement |sands,
rock at |silty and
the site |sandy

18 over-|clay,
laid wit&sandston
460 ft. |and mud-
of uncon{stone.
solidatedFig. 2.8
coastal |-2

plain Basement
sediment Rock

sedimentdMidden-

are com~ jdorf
430f€t.

Alluvium
30ft.

(cont.)

cal clay
core and
supporting
shells of
compacted
sand. The
crest of
the dam is
at El. 230,
the normal
pool 1is at
El. 220 and
the dam has
a maximum
height of
50 ft. The
crown width
of dam is
15 ft. and
side slopes
are l(verti
cal ): **

**XDAM
(cont.)
3(horizontal)

lon upstream
side and 1
(vertical):
2.5(Horizontal
on dowmstream
ith 15 ft.
erm at El.
200.
Sec. 2.9.8
p. 2.9-10
Dock. 50261-
104

FOUNDATION BEARING INFORMATION GROUND METHOD MATERIAL  |LIMITATION
AND WATER DAM OF Ga PROFILE DAMP ING ON
ITS DEPTH TYPE |THICKNESS V. PROFILE TABLE MODELLING OF SOIL MODAL

DAMPING

A 144 ft. dian~ |The pied{The mid- {Not available. | Not available. Earth dam Not availabley Not available. Not avail- The modal

eter circular mont dendorf at the site able. analysis

reinforced con- |crystal-{is made has a cen- was per-
"crete slab 10 ft.]1line up of tral verti- formed

utilizing the
same damping
factor for
each mode.

Question
I11 A4
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

Table 5A.1-1
pP. SA-5

p. 5.1.2-8

Symbols used in these formulas are defined on p. 5.1.2-9.

DAMPING
ose/gsg (% criti-
cal damping) LOAD COMBINATION ACCEPTANCE.CRITBRIA
& ALLOWABLE STRESSES
Containment structure: 2.0 For containment structure: For containment structure using
ACI 318-63
Concrete support structure (a) C=1.0D30.05D+1.5P+1.0(T+TL)+1.08 Ultimate strength design.
of reactor vessel: 2.0 (b) C=1.0D+0.05D+1.25P+1.0(T"+TL")+1.25E+1.0B
— te (X} '
Concrete structures above (¢) C=1.0D+0.05D+1.0P41.0(T''+TL'')+1.0E"'+1.0B
ground: (d) C=1.0D+0.05D+1.0P_+1.0(T _+TL )+1.25WT+1.0B
(a) Shear wall 3.0 () C-1.0D+0.05DKLISP.
(b) Rigid frame 5.0 R *=7'p
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SEISMIC REVIEW TABLE

MECHANYCAL & PIPING

DESIGN CRITERIA

DAMPING METHOD
OBE/SSE (% criti- OF
cal damping) QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
Vital pipe systems: 0.5 Analytical Vessels Piping Pressure piping:
USAS B31.1
. d . < :
Steel assemblies: 1. Normal loads Pm pa Sm Pm <S
(a) Bolted or riveted 2.5 PL+PB<__ 1.58 PL+PB"<- S Pressure vessel:
(b) Welded 1.0 ASME ,BPVC
2. Normal + design Pm<_ S“1 Pm<_ 1.28
earthquake loads
P +Pp < 1.55 P 4P, < 1.28
3. Normal + assumed P l.ZSm P 1.28
hypothetical earth-
quake loads -PL+PB < 1'2(1'Ssm) I:‘L+PB < 1.2Q1.58)
4. Normal + pipe P < 1.28 P < 1.28
rupture loads m+— n 1.5 m+P 1.2(1.58)
< 1. .
PL PBf_l.Z( . Sm) PL B .
P_m = primary general membrane stress; or stress intensity.
PL = primary local membrane stress; or stress intensity.
PB = primary bending stress; or stress intensity.
Sm = gtress intensity value from ASME, BPVC Code, Section IIIL
S = allowable stress from USAS B31l,1 Code for pressure piping.
Table 5A.1-1
P. S5A-5 Table 5A.3-1 p. 5A-3
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
OF ‘
QUALIFICATION

\

DESIGN CRITERIA

H

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available.

Circuits and
equipment were
subjected to
vibration
tests which
simulated the
seismic condi-
tions for the
"low seismic"
class of
plants.

b. 7.5-13

Nét available.

Electrical equipment:
WCAP 7397-L

ps 7.5~14 Amendment 10
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SEISMIC REVIEW TABLE

Docket Number

50-133
NAME AND NSSS EARTHQUAKE DATA METHOD OF
TYBE OF THE Q COMBINATION DESIGN SPECTRA
PLANT
OBE SSE NO. OF
EARTHQUAKE EARTH, MODAL TYPE OF GROUND METHOD OF
TIME HISTORY SOMP- G oL
CP/OL ISSUE DATE HOR. | VERT. |INTENSITY | HOR. | VERT. e B DESIGN SPECTRA FLOOR RESPONSE
g 8 "™ 8 g COMB. SPECTRA
Humboldt Bay Power | 0.25 0.17 VIIL 0.50 |0.333 | Time-histories BC-TOP-4A | BC-TOP-4A | Reg. Guide 1.60, Time history
Plant, Unit 3 given in
Rev. 1, 1973
BC-TOP-4A
Reactor type: BWR
Containment type:
Pre-mark (steel)
NSSS Manufacturer:
Geparal Electric
Architect Engineer:
Bechtel
BC-TOP-4A
FHSR
Amend. 11 [FHSR, 5.3
11-60/8-62 p. 1-1 p. 1-1 . AAmend. 11, p. 2= p. 5-1
pP- 125 P 162

Information gathered from FHSR
FSAR Supp. (50133-59), FSAR proposed Amend (50133-124), FSAR

and Summary Report of Seilsmic Design Review, Rev. 3, 1977.

Amend. 11 (50133-1), Amend. 13 (50133-3)
Supp. Emergency Plant (50133-183)
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL ~ STRUCTURE INTERACTION

mg;ﬁﬁgu BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
AND WATER DAM OF Gs PROFILE DAMPING ON
TYPE [THICKNESS{ V_ PROFILE TABLE MODELLING. OF SOIL MODAL
ITS DEPTH -]
DAMPING
S
Not available '; Not Not available Not available Not avail- 2 dimensional _
g | availablg able finite ele- BC —-|TOP 4A
e A u
© g g ment model
g o« which in-
E-B
29 g cludes em-
o [°] bedded reactor
O -
e calssions
o g
e 0
5) <
~
Q09
o =1
© O @
H b
qge
a
28
A @ w
> o
(==
- O ® &
Mol N
o.C 0 a
5> B - o
o oo
o > u
E O ® ™
ER Y
A DO
>d ©
5E K
— . D
-~ O N
® W™ O
==
oo @ N
[~ S RS ]
SO @
o
thkE:
g : © O P. 5-1
v QT &

FHSR, Amend 11,
Sec. I, p. 155
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING
OBE/SSE LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE S8TRESSES
Accident Condition AWS D1.1-74
R. G. 1.61 Concrete structures: welded ‘steel tanks for oil
U storage, API 650, 1973
=D+L+T, +H +R+1.5P BC-TOP-9A, Design of structures

(BC-TOP-4A) A A for missile impact, Rev. 2,

D+L+T +H +R+1,25P+1.25E

N
>

D+L+T +H +R+P+E"

b3
h-d

a ac o
n

D+L+T +H +E~
o [o]
Steel Structures
Elastic working stress
. = + .
1.6S=D+ L + T, tH, + R+ P
1.6S=D+L+TA+HA+R+P+E
1.65=D+L+T, +H, +R+P+E

Plastic

0.9Y
0.9Y
0.9 Y

+ R+ 1.
D+L+T, +H +R+1.5P

D+L+T, +H +R+ 1.25 P + 1.25 E
+ + + g
D L + TA HA R+P+E

App. B-3

1974

UBC -~ 1973
ACI ~214 - 65
ACI -318 ~ 71
AISC -~ 1969

o o
28
N -
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMP ING METHOD DESIGN CRITERIA
OBE/SSE OF
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
Test or Piping System BN-TOP-2, Design for pipe
. Analysis break effects
Reg. Guide 1.61 Plant Loading ASME SEC.III Allowable
Operating Condition Ref. Stress
(BC-TOP-44) Condition
Normal P+ W Eq.(8) of NC-3652.1 SH
Upset P + W + OBE Eq.(9) of NC-3652.2 1.2 8
P + W + FV* H
Faulted P + W + SSE Eq.(9) of Code Case 2.4'S
1606 NC-3652.2 H
Normal &
Upset TH Eq.(10) of NC-3652.3(a) SA
P+ W+ TH Eq.(11) of NC-3652.3(b) SA + SH
Vessel Loading Conditions
Upset P + W + OBE NC-3300 Sec. VIII PM < 1.10 s
Code Case 1607 P
(P or Pp) + Pp < |1.65 S
Faulted P + W +SSE NC-3300 PM £2.05
Sect. VIII, Div. 1
(PM or PL) + PB < 2.4 8
Table 6.1

p- B-5,6

*Applies to main steam line
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD

DESIGN CRITERIA

OF _
QUALIFICATION

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available

Test and/or
analysis

Not availabile

Recommended practices for
beismic qualification of
Flass 1E equipment for
NPP, IEEE 344, Jan. 1975.

Table 6.1
p. 8-1
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SEISMIC REVIEW TABLE

Docket Number

50-3
NAME AND NSSS EARTHQUAKE DATA METHOD OF
TYPE OF THE @ COMBINATION DESIGN SPECTRA
PLANT
OBE SSE NO, OF
EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
TIME HISTORY CoMp . GENERATION OF
. R USED . DESIGN SPECT r
CP/OL ISSUE DATE HOR. VERT. | INTENSITY | HOR. | VERT. AND 115 covs GN SPECTRA FLOOR RESPONSE
] 8 MM 4 4 COMB. SPECTRA
Indian Point None None Not avail- v ; Synthetic Time Each horir SRSS Synthetic design Time-history
Nuclear Generating able gL History zontel spectra method
Station, Unit No. 1| o B .0 combined
2 o~ with TID-7024
U~ B . 1
Reactor type: BWR c v a vertica
= g o simul— Housner
Containment type: o § & taneously
Dry containment- 35 Q |0
spherical (steel) gago | o9
H M E O 0 | >
£ : 53231 87w
NSSS Manufacturer: R L
Babcock and Y 9. 9=
wWilcox % £ %0%0 .-g E .5
. . g o= o Ml
Architect Engineer: o 5": ) g gﬂ
United Engineers S o 8 ? H 3 g
and Constructors o H g 3 CINR S J. Blume Report on
5 -“% § ] § S8 Piping Systems,
h 2 3 p. 1-2
=T L S Class 1 structure
0409 |l
Sshod 9‘3 "Earthquake Analysis * "Earthquakz and . Sheet 10.1, p. 1-4
of Piping Systems." Sheet: Sheet 10.1} porpado Analysis |°
9-12-69 161.1 p- 1-6 of Structures" Piping
5_56/3-62 5. Blume J. Bl;me Report, p. D.2-2 3_5;59 . iheet 11.1, p. 1-2
- - 1 M p. 1- . Blume Report
l p- v1, p.1-2 Begpalyzed;ofhect

* "gheet'" refers to microfiche Sheet #
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SEISMIC REV1EW TABLE

FOUNDATION AND LIQUEPACTION ASSESSMENT

SOIL ~ STRUCTURE INTERACTION

TYPE OF

BEARING INFORMATION

FOUNDATION GROUND METHUD MATERIAL LIMITATION
AND WATER DAM OF GB PROFILE DAMPING ON
ITS DEPTH THICKNESS V. PROFILE TABLE MODELLING OF SOIL MODAL
DAMP ING
Reinforced U ounda- [Not available Not available Not avail- | Stick model [Not available No damping “Not
concrete mat. L ion sits able with founda-~ assumed available
264 . bn bed- tion rigidly
o 5 @ § frock fixed to bed-
$eETD rock.
Eegd
88T
L &0 Y
[ ] (U]
(AR
@ @ d.0
g &
O & U W
Sbcow
@w O
¢ 0 8
478
g
$5w
2573
08D >
-l U :
g8833
-l N e
K]
oY oG
]
g @
KK
33:8
Ta%
-l O vl -
RS
B>
-3
'c"ﬁ 4 2} Sheet Sheet 10.1 Sheet 10.1
Sheet 10.1 5 3. njro.l p. 2-1 p. 2-1
e 222 “avlp, 2-1
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SEISMIC REVIEW TABLE

-STRUCTURES

DAMPING
OBE/SSE (X criti-

DESIGN CRITERIA

ACCEPTANCE CRITERIA

Sheet 10.1, p. 1-2

cal damping) LOAD COMBINATION
Reinforced concrete 5.0/5.0 First analysis-
C= (1.0 + 0.05) D + (E or W)
Structural steel - bolted 2.0/2.5 C = Required load capacity; E = earthquake loads
- welded 1.0/1.0 D = Normal loads (dead load of structure, plus anynormal

Sheet 10.1, p. 1-3 operating live loads)

Reanalysis~

U=D+L+F + T =P - steel containment
eqs a A

U=D+L+T +F - Biological shield
a eqs

U=D+ 1L + Feqs - other Class I structureS$

D = Dead loads; L = live loads
'l‘a = Thermal loads; PA. pressure loads

F = SSE loads
eqs

Sheet 4.30,p. 1 and 2
Sheet 114.2, Question 7

& ALLOWABLE STRESSES ,

ACI Standard- ACI 318-63
"Ultimate Strength Design"
ASME BPVC, Sec. VIII

Sheet 4.1, p. 1-4
Sheet 10.1, p. 1-3
and Sheet 10.2
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

g:g::g METHOD DESIGN CRITERIA
(% criti- OF
cal damping) | QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
Piping 0.5/0.5 Analytical Reanalysis ASME -
- . - USA Standards , code for
U=D+P+ PA + Feqs piping pressure piping, nuclear
U=D+ L+ Feqs - component supports power piping, USAS B3l.7
also
D = Dead doads ASME BPVC, Sec. III
L = Live loads
P = Internal pressure loads
PA‘ ="Load on safeguard systems in the event of LOCA"
F = SSE loads
eqs
Sheet 5
Sheet 11.1, p. 1-3 Sec. 2.1.2.1 Sheet 430 Sheet 11.1 gpq Sheet 2. Sec: 3.0
Sheet 430,p. 1 p. & p. 1 and 2 LANAN p-
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
OF .
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE OTRESSES

Not available

Not available

Not available

Not available
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SEISMIC REVIFW TABLE

Docket Number

50-247
NAME AND RSSS EARTHQUAKE DATA METHOD OF
TYPE OF THE q COMBINATION DESICN SPECTRA
PLANT
OBE SSE NO, OF
EARTHQUAKE EARTH, MODAL TYPE OF GROUND METHOD OF
TIME HISTORY CO:;. A o
CP/OL 1SSUE DATE HOR. | VERT. |INTENSITY | ROR. | VERT. D 11 COMB. DESIGN SPECTRA FLOOR RESPONSE
8 8 MM g g ) ITS SPECTRA
COMB..
Indian Point Nuclearj 0.10 0.05 vi 0.15 0.10 None used Horizontal]l SRSS Housner No floor re-
Generating Station, and verti- sponse spectra
Unit No. 2 cal. generated;
tin ground response
ac g spectra used for
simultan-
Reactor type: PWR eousl piping and com-
y ponents.
Containment type:
Atmospheric
(Beinforced
Concrete)
NSSS Manufacturer:
Westinghouse
Architect Engineer:
United Engineers
& Constructors
p. A-3
Sec. Sec. App. A Q. 1.3-2 _ Sec. 3.1.5
1.2.2 Sec. 2.8 1.2.2 Suppl. 9 Fig. A.1-2 p. 3.0-9
P- . P - 'S 70 Supp. 6
10-66/10-71 1.2-9 JP' 2.8-1 | 5.9 /100 (2/70)
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL - STRUCTURE INTERACTION

m%:rg; BEARING RMATION GROUND METHOD MATERIAL LIMITATION
AND WATER DAM OF G, PROFILE DAMPING ON
ITS DEPTH TYPE [THICKNESS| V_ PROFILE TABLE MODELLING OF SOIL MODAL
DAMPING
3 aw
Mat foundation %182 Not Not available. | Stony Point: Not avail- | Structure; Not available. Not available|Not availlk
9ft. thick 35:,§ vailable about 35ft. depth | able. Stick Model able.
* * e
Ta® Rockland County
-°§5§ 100£t. to 300ft. Fixed base
2220 depth
goog
ooy At the fringe of
i -a Westchester Coun-
3%‘32 ty depth less than
83 50ft.
85" 4
A58 »
Rtk
phet
g &
R
38
G
o OH
o8 o
3y 8
©09 g
ML
Sec. 1.3.0 ~ s SOvd
p? 1.0-4 it Sec. 3.1.5,
Supp. 6 S8n p. 3.0-9,
(2/70) Eb’% 0.0 Vol. 1, Sec. 2.5, Suppl. 9
LEREH p. 5-10
Sec. 2.7°
p. W-4

23-2




SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
OBE/SSE

(2 criti-
cal damping)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE' STRESSES |

Containment structure 2.0 a) C=1.0D *+ 0.05D + 1,5P + 1.0 (T + TL) ACI 318-63
: b) C = 1.0D # 0.05D + 1.25P + 1.0 (T"+ TL”) + 1.25E
Concrete support structure of reactor ¢) C=1.0D ¢+ 0.05D + 1.0P + 1.0 (T" + TL") + 1.0E°
vessel 2.0 C = Required load capacity section
D = Dead load of structure and equipment loads
Steel assemblies: P = Accident pressure load
(a) bolted or riveted 2.5 T = Load due to maximum temperature gradient through the con-
(b) welded 1.0 crete shell and mat based upon temperature associated
with 1.5 x (accident pressure)
Concrete structures above ground TL = Load exerted by the liner based upon temperature associat
(a) shear wall 5.0 with 1.5 x (accident pressure)
(b) rigid frame 5.0 T = Load due to maximum temperature gradient through the con-
crete shell and mat based upon temperature associated with
* One damping value is given, but not _ 1.25 x (accident pressure)
clear vhether for ©.B.E. or D.B.E. TL” = load exeérted by the liner based upon temperature associateF
with 1.25 x (accident pressure)
E = Load resulting from operational basis earthquake
T" = Load due to maximum temperature gradient through the con-
crete shell, and mat based upon temperature associated
with the accident pressure
TL" = Load exerted by the liner based upon temperature asaociatqd
with the accident pressure
E” = Load resulting from design basis earthquake
Sec. 2.1.12, p. 2.0-7
and
Sec. 5.1.3.8, p. 5.1.3~6 Sec. 2.1.12, p. 2.0-5, Supp. 6 Eec. 2.1.13, p. 2.0-8
. upp. 6
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SELSMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERTA
OBE/SSE '
(% eriei- QUALI:§CATION
cal damping) ' LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
Vital Piping Systems 0.5 Analytical L.C. Vessel Piping Supports For mechanical:
and
. N ME , BPVC, Section III
* One damping value 1is given. Testing a 12:3:1 Py S Sy Pyes Working stress ASME i ection
But not clear whether for P+ PB <1.58 P, +P_<S or applicable
0.B.E. or D.B.E. M L B factored load v ufbt piping:
p - Normal + Py $1.28 1 1/3 working UsAS B31.1 (1955)
Design Same as
E.Q above P +P <£1.258 stress
<X L B For further details refer to
B. Normal + P, < 1.2 5, B, <128 Maintain equip.| & 410
SSE within stress
PL + PB < 1f2 (1.5 SM) PL + PB < 1.2(1.5 S) limits
%. Normal + Same as Same as Same as
pipe above above above
rupture
Sec. 5.1.3.8
p.5.1.3-6
and Sec. 3.2.3, p. 3.2.3-3
Table A.3-1 Sec. Q. 4.5, p. Q. 4.5-1

Sec. 5.1.3.8, p. 5.1.3-7

Q.4.5, Q.4.5-1
Supp. 6

Supp. 6

234




SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

DESIGN CRITERIA

METHOD s
OF ke
QUALIFICATION

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available.

Not available.

Not available.

Not available.
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SEISMIC REVIEW TABLE

Docket Number

50-286
NAME AND NSSS EARTHQUAKE DATA METHOD OF .
TYPE OF THE Q COMBINATION DESIGN SPECTRA
PLANT
OBE SSE NO, OF
EARTHQUAKE EARTR. MODAL TYPE OF GROUND METHOD OF
TINE HISTOR'Y COMP. GENERATION OF
JSE! 5
CP/OL ISSUE DATE MOR. | VERT. |INTENSITY | ROR. | VERT. amars | SO DESIGN SPECTRA FLOOR RESPONSE
g g MM 8 g ) 1TS SPECTRA
COMB.
Indian Point .10 .05 VIiI .15 .10 Compared with (1) El |3 compo- |SRSS, Containment Time history.
Nuclear Generating Centro 12/30/34 and ments: closely response:
Station, Unit No. 3 5/18/40 (2) Olympia Fach hori~{spaced Housner spectra
4/13/49 (3) Taft zontal 10%)
. 7/21/52. combined |[modes
Reactor type: PWR | ith combined
Containment type: vertical gy abso-
Atmospheric component |lute sum.
by abso-
(reinforced con-
crete) lute sum,
NSSS Manufacturer:
Westinghouse
Architect Engineer:
United Engineer
and Contractors
Sec. 5.1.] Sec. 5.1. Sec. 5.1.] Sec. p. Q5.28
2.2 2.2 2.2 1.2.2 -1
p. 5-1.2{p. 5.1.2 p. 5.1.2 {p. 5.1.{p. Al-9, Appendix Al |Question |p. Q5.37 |Sec. 5.1.3.5
8-69/5-76 -4 ~4 —4 2-4 Curves-Fig. Al-1&2 5.22 -1 p. 5.1.3-3 p. Q4.32-1 Vol. VI
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL - STRUCTURE INTERACTION

COUNBATION BEARING INFORMATION GROUND METHOD MATERIAL  |LIMITATION
AND WATER DAM OF Gs PROFILE DAMPING ON
TYPE [THICKNESS| V_ PROFILE TABLE MODELLING OF SOIL MODAL
1TS DEPTH 8
DAMPING
Concrete base Fine- ot availt Not available. |Fluctuates between {Three Structure: Not available. Not available.| Not avail-
mat—-9 feet grained lable. El. 35 to El. 55 reservoirs stick model able.
thick. phyllite, (MSL) are within
a schist, five mile Soil:
and lime- radius, cantilever
stone No informa- | beam assump-
with tion on tion indi-
bedrock dams is cates fixed
lying available. base modeling
close to
the sur-
face.
Bedrock
is
jointed
and
frac—
tured.
) Appendix 5A
Sec. 5.1.2.1 Eec., 2.7 Sec. 2.5 Sec. 3.1.5
p. 5.1.2-1 p. 2.7-1 See Fig. 2.7-3 p. 2.5-2 p. 5A-26->28
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

ACCEPTANCE CRITERIA

g:’:/’::: (% criti-
cal damping) LOAD COMBINATION \NCE,
& ALLOWABLE' 8TRESSES
Containment: 2.0/5.0 Containment factored load equations: Containment concrete-—-—

Concrete support structure of
reactor vessel: 2.0/2.0

Concrete structures above ground:

(a) shear wall 5.0/5.0

(b) rigid frame 5.0/5.0
Steel assemblies:

(a) bolted or riveted 2.5/2.5

(b) welded 1.0/1.0

Sec. 2.1.8, p. 5A-10, Appendix 5A
Table A.1-1, p. Al-10, Appendix Al

(a) C=1.0D#0.05D+1.5P+1.0(T+TL)

(b) C=1.0D#0.05D+1.25P+1.0(T '+TL")+1.25E
(c) C=1.0D40.05D+1.0P+L.0(T" '+TL"*)+1.0E"
(d) C=1.0D+0.05D+1.0W'

(a) = LOCI (b) = Design base accident (DBA)+OBE
(c) = DBA+SSE (d) = Design base tornado

where

C = required load capacity

D = dead loads

P = accident pressure load

T = maximum temperature gradient load associated with 1.5P.
TL = liner load due to temperature associated with 1.5P.

tornado wind and external pressure drop
T' and TL' are T and TL but due to 1.25P.
T'' and TL'' are T and TL but due to 1.0P.

E = operational base earthquake load

E' = design base earthquake load

p. 5A-13
Appendix 5-A
Table 3.2, 4.1

ACI-318-63

Ultimate strength design
ACI 318-63 Part IV-B

p. 5.1.1-2
P. 5A-13, Appendix 5-A
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
B .
OBE/SSE (% eriti- OF
cal damping) QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
Piping Vessels
Piping: 0.5/0.5 Analytical. (1) Normal=D+T+P P<o P < S, & P 1.5~ |Piping: ANSI B31.1-1955
: P (or P )+P, < 1.58 ASME BPVC
m LB~ """m Sec. ITI-1965
=D+T+
(2) Upset=D+T+P+E P< 1.20 Pm(or PL)+PBfQ'i-3'OSm
(3) Faulted=D+T+P+E' Design limit Pm'i_(l.ZSSm) or S
curves y
or
PL i_(l.ZSSm) or 1.§Sy
whichever is larger
(4) Faulted=D+T+P+PR Design limit Pm(or PL)+PBf_ 1.5(1.25m)
curves or 1.58 whichever is
larger
(5) Faulted=D+T+P+E'+PR Design limit For stress limit refer td
curves Table A.1-3
Sec. 2 D = dead load, T = thermal load, P = pressure load,
p. A.3-3 E = OBE, E' = SSE
p. A.3-10-12
For testing
Table A.1-1, p. A.1-10 p. Q4.17 Table 4.10-6 & 10
p. 4.2-8; p. 4.3-29 Vol. VI Sec. 4.0, p. Al-18, Appendix Al p. 4.9-2
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD [ DESIGN CRITERIA
OBE/SSE OF - T -
QuaLtECATION| LoD COrBINATION | ALLOMADL STRESSES :
! ;
Not available. | Analytical Not ayailable. ?:g:;ix;gl;guse Report
and teﬂt . I -
| e . "Seismic Testing of Electrical
‘ jand Control Equipment"
| |
;
]
l
i |
’ |
i
!
! ! ]
i {
| |
Sec. 3 ! \Sec. 3 \
Appendix A3 | lp. A.3-6, 7, 8 .
lp. Q5.16=2 | |Appendix A3 ‘
iVol. Vi : ISupplement 4 |
- | - A i |
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SEISMIC REVIEW TABLE Docket Number

50-333
NAME AND NSSS EARTHQU DATA METHOD OF
TYPE OF ‘THE QUAKE COMBINATION DESIGN SPECTRA
PLANT
OBE NO, OF
SSE EARTHQUAKE EARTH, MODAL TYPE OF GROUND METHOD OF
T HISTORY COMP. GENERATION OF
IME USED COMB DESIGN SPECTRA FLOOR RESPONSE
HOR. VERT. | INTENSITY . | VERT, )
CP/OL ISSUE DATE 0 P oo ngn BF;T AND 175 SPECTRA
S 2 T
James A. Fitzpatrick| 0.08 .053 VIII 0.15 0.10 Articifical time- wu? SRSS Housner Time~history
Nuclear Power Plant T 3 method.
history used & E
-l o]
-~ U
L2 0
[ 3 Y]
339
Reactor type: BWR 159 =
o e >
oA
Containment type: gua
Mark I (steel) ME °
o -1
Y N oo
NSSS Manufacturer: N
General Electric 8 g 2
S ol
W n
Architect Engineer: 8.
Stone and Webster s S
Engineering Corp. a® D
RS
Q € Mo
Gt O Q
O o &
A W «
8 > M
[+ 3] ]
< h
A a0 Sec. 2.6, p. 2.6-2
: A c3 3Sec. See Fig. 2.6-1
' PP. L 2-7112.5, d Fig. 2.6-2 Sec. 12.5.4,
5-70/10-74 p. 2.6-1 | p. 2.6-1 p. 2.6-1 Jp.2.6-1 | Sec. 2.6, p.2.6-1 [pc.34 |23t 1 O TS boti2.503
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL =~ STRUCTURE INTERACTION

1
!

np:rgzu BEARING INFORMATION GROUND METHOD MATERIAL  |LIMITATION
FOUR mﬂ WATER DAM OF G, PROFILE DAMPING ON
1TS DEPTH TYPE I!'HICKNESS V. PROFILE TABLE MODELLING OF SOIL MODAL
DAMPING
e
Reinforced con- §E% o 150 fr, | Not available, | Water table at thejNot avail- | Stick model Not available. Not availabled Not avail-
crete mat. HE_§ [pf Osvego site slopes to-  lable. with springs able.
v 3 £ [sandstone ward Lake Ontario to model the
w.c oS at an average gra- rock.
5'-9" thick S8y, dient of 37 ft.
“ “E per mile and the
embedded 45 ft. §§:E direction of
below top of 23%, ground water is
bedrock in the | > 8 _~ toward the lake.
surrounding 8799
area neas
3839
S22 8
qOHOO
Yy rr)
283 ¢
W
[4] %
g M
e 0 g M
LN
“ea o
~ 0 oM
B
S gnu
-HOoNL3
Sec. 2.5 Sec. 12.5.1.1
p- 2.5-1 Sec. 2.4.1 p. 12.5-1
Sec. 12.3.1, p. 2.4-1
. 12.3-1
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SEISMIC REVIEW TABLE

-STRUCTURES
DESIGN CRITERIA
e (z critd )
oBR/SSE criti-
cal damping) LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
L. C. Structural steel Concrete
Concrete structures 2.0/5.0 1. Normal dead AISC Code ACI 318 Building code requirements
+ live load working stress ACI-318 (working stress de-
sign
. 2. "1" + wind 1/3 increase of 1/3 increase per
Stee; framﬁdstruct::es, b 2.0/3.0 AISC ACI Code P specific for structural con-
Bolted and riveted assemblies : 3. "1" + OBE Same as abnve Same as above crete ACI-301
Welded assemblies 1.0/1.0
4. "1" + DBE 90% of yield 75% of ultimate | Concrete chimneys ACI-307
Fluid containers 0.5/0.5 AISC
S. Normal dead Same as above Same as above

Sec. 12, Table 12.4-2

6

+ tornado load

. Normal dead

+ max. possible
flood

Same as above

Table 12.4.3

Same as above

NY State Building Comstruction
Code

Sec. 12.4.8 to
12.4-5
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBE/SSE (X criti- ‘or
cal damping)
ing) | quALIPICATION LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
Piping:
Vital piping systems 0.5/1.0 Analytical 1. General membrane primary stress: For piping:
S.e ¥ SpL® % ANSI B31.1.0
2. Operating basis earthquake: HR App. C.3.3, p. ¢.3-3
=S . +—=1¢<1.
Sip * SpL * Sopeg " Swp taM i E 1S,
/ 5 3 " )2 Mechanical:
- + —_—
where Mp=V (M) * Mcp)® & (Myy * Myp)™ + (Mp * Mz2 ASME BPVC Section III Subsec-
3. Design basis earthquake M tion B, 1968 Edition and
- = { £ Addend blished t
SLP + (SDL + STH + SDBEQ) SLP + M 1£3 5, enda published to June
30, 1968.
where
--/(M + M +M)2+(M +M tM)2+()‘l +M_EM )2\
MR x1 x2 ~ %3 yl y2 y3 z1 22 23
SL = Longitudinal Pressure Stress
P 1 = Appropriate stress
Spp = Dead Load Stress intensification
Sy = Thermal Stress factor
S = Operating Earthquake Stress SM = Section modulus
Sec. 12, Table 12.4-2 Sec. 12.5.4, | OBEQ~ P g a
p. 12.5-11 SDBE = Design Earthquake Stress
Sn Q . Allowable Stress at operating temperature App. I.3.2.2, p. 1.3-2

Section 12.5.4, p. 12.5~10 to p. 12.5-11
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
OF

QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

- Not available

Not available

Not available

Not available
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SEISMIC REVIEW TABLF

Docket Number

50-348
NAME AND NSSS EARTHQUAKE DATA METHOD OF
TYPE OF THE Q COMBINATION DESIGN SPECTRA
PLANT :
OBE SSE NO, OF
EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
t TIME RISTORY Oog- GENERATION OF
CP/OL ISSUE DATE | MOR. | VERT. | INTENSITY | HOR. | VERT. R COMB. DESIGN SPECTRA | FLOOR RESPONSE
8 8 MM 8 8 ) LTS SPECTRA
COMB.-
Jogeph M. Farley 0.05 0.033 Vi 0.10 ]0.067 |[Synthesized time 3 compo- SRSS Modified Newmark Time history
Nuclear Power Plant hhistory. ments: Closely curves. method.
Units I and II ach spaced
horizontal|{modes are
combined combined
Reactor type: PWR with absolutely]
vertical
Containment type: omponent.
3 buttresses with
shallow dome
(prestressed con-
crete)
NSSS Manufacturer:
Westinghouse
Architect Engineer:
Bechtel
Sec, Sec.
Sec. 2.5.2.10]2.5.2.10 Sec Sec.
Unit I: 8-72/6-77 |Sec. ec. 2.5.2.10 |p.2.5-33|p.2.5-33 Sec. 3.7.1.2 3.7.3.7 3.7.3.3.4}Sec. 3.7.1.1 Sec. 3.7.2.1
Unit II: 8-72/6-77 2.5.2.11]2.5.2.11 lp. 2.5-33 p. 3.7-2 p. 3.7-14|p. 3.7-13 | p. 3.7-1 p. 3.7-6
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOTL - STRUCTURE INTERACTION

FOE‘::T?:N BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
AND WATER DAM OF Gs PROFILE DAMPING ON
ITS DEPTH TYPE hHICKNESS V. PROFILE TABLE MODELLING OF SOIL MODAL
DAMPING
Rigid mat foun— [pper 40 ft Not available. | Approximately There are |Stick model Soils~ 0.04 critical {Not avail-
dation 9 ft. esidium. 55-65 ft below 13 dams up-{with soil 13,000-21,000 psi damping for able.
thick on Lisbon grade. stream, 14 [springs. OBE.
formation. Lower 30 ft dams in Lisbon- 0.07 critical
residium, area: 50,000-970,000 psi d. ing £
Jim Wood- amping tor
Moody's 10 ft ruff, SSE.
L imestone Columbia,
Walter F.
L.isbon George,
formation Eagle, City
Mills,
North High-
lands,
Oliver,
Goat Rock,
Bartlett's
Ferry,
Riverview,
Langdale,
West Point,
Sec., 2B6.2 Morgan
P. 2B-15 Sec. Sec, Falls, and s 3716 1s 28.7.2.2
Sec. 3.8.1.1 Sec. 2B.4.3.2 Buford ec. 3.7.1. ec. 2B.7.2.
p. 3.8-1 2845252 |28 45342 p. 2B-8 Das. p. 3.7-3 p. 2B-20 Table 3.7-1
Fig. 2.4-14
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SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
0BE/SSE

(X criti-
cal damping)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

Welded steel frame structures:

Reinforced concrete structures
plus equipment supports:

Prestressed concrete structures:

Table 3.7-1

2.0/5.0

2.0/5.0
2.0/5.0

Design loading case:

1. D+F+L (construction case)

2. DHFHLAT +E (or W) (operating case)

3. DHFHLAP4T, (design accident case)

4, D+F+L+Ta+E (or W) (prolonged shutdown case)
5. DHFHL+1.15P (test case)

Factored loading case:

1. C=1/4¢(1.0D+1.5P+1.0T +1.0F)

2. C=1/4(1.0D+1.25P+1.0T +1.25H+1.25E (or 1.25W) +1.0F)
3. C=1/¢(1.0D+1.25H+1.0R+1.0F+1.25E (or 1.25W) +1.0T )
4, c-1/¢(1.00+1.255+1.0F+1.25wt+1.oro)

5. C-1/¢(1.0D+1.0P+1.0Ta+1.0H+1.0E'+1.0F)

6. c=1/¢(1.01)+1.ou+1.0R+1.or:'+1.01-‘+1.0'r°)

Sec. 3.8.1.3
p. 3.8-13

ACI 318-63
AISC 1969
AEC Reg. Guides

For further details refer to
Section 3.8.1.2.
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

g::;::: METHOD DESIGN CRITERIA
(% criti- OF
_ & ALLOWABLE STRESSES
Vital piping: 0.5/1.0 Ana:z;ical .. C. -Cless_1 Components Stress Limits ASME, BPVC, Section III,
Welded steel plate Testing Table 3.9-3
Normal P, < S
assemblies: 1.0/2.0 M M "pesign Criteria for Components
P 2158y, not covered by ASME Code."
Bolted and riveted P. (or P,) + P_ € 1.5 S
steel: 3.0/5.0 M L BT """ "™ Ex. Heat exchangers - ARL
PM (oxr PL) + PB + Q< 3.0 SM 410-64
Fan AMCA Test Code
Upset Same as normal 300-67, 211 A-67
Faulted Table 5.2-6

Table 3.7-1

Sec. 3.7.2.1
. 3.7-5
.9-1, 3.9-24

3.9-3

p. 3.9-1, Table 3.9-1, Table 5.2-4, -5, -6, -7

Table 3-9-3
Section 3.9.2, 3.9.2
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES
Not available. Testing and For electrical cable tunnels: IEEE 344-1971
analysis. (Dead load + live load + E.Q.) 0.75 <_ maximum allowable stresd
Sec. 3,10.1 Sec. 3.10.1,2
p. 3.10-2 Table 3.8-14 p. 3.10-2,3
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SEISMIC REVIEW TABLE

Docket Number

50-305
NAME AND NSSS EARTHQUAKE DATA METHOD OF DESIGN SPECTRA
TYPE OF THE COMBINATION
PLANT NO, OF
OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
COMP. GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE
CP/OL 1SSUE DATE HOR. | VERT.  |INTENSITY | HOR. | VERT. AND 17S SPECTRA
8 8 8 8 COMB.
Kewaunee Nuclear 0.06 0.04 v 0.12 0.08 Synthetic time Horizontal] SRSS Newmark method Spectral method
Power Plant normal fo- history and
cus shock vertical
*R thin 7 components
eactor type: PWR les of Blume report
 ontainn plant site. Combina- #JAB-PS-01
nta ent type: tion not ~PS- ’
Dry containment- VII own JAB-PS-03
cylindrical (steel) hormal fo-
cus shock
SSS Manufacturer:
West inghouse
Architect Engineer:
Pioneer
App. B App. B App. B App. B Plate 8-A and
Sec. Sec. ec. Sec. Plate 8-B
B.4.5 B.6.3 App. A B.4.5 B.6.3 App. B App. B App. A App. B
8-68/12-73 P. B.4~2 |p. B.6-5 |p. 31-32 p. B.4-3 [p.B.6-6 p. B.6-5 |p. B.6-5 | p. 33 p. B.6-5
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SEISMIC REVIEW TABLE

FOUNDATION ARD LIQUEFACTION ASSESSMENT

SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION
POUNDATION GROUND METHOD MATERIAL LIMITATION
AND WATER DAM OF Gs PROFILE DAMPING ON
11S DEPTH TYPE mmmss V. PROFILE TABLE MODELLING R OF SO1L MODAL
DAMPING
pou—bearm type | Glacial }|60-150 ft Varies from 10-30 |Not avaiil- Stick model Glacial till 5% critical |Not avail-
(Raft-type till1 ft below ground able. Lith soil 7 damping able.
formation) Shear wave surface springs. G=1x10" 1bs/sq ft OBE,SSE
‘ velocity soil
=2500 fps
Concrete base Glacial Glacial lucustrine
rlab lacus- deposits
trine 5
deposit G=5x10" 1bs/sq ft
ES ft. Bedrock }350-600 | Shear wave Bedrock
epth of slab (Niagra |ft velocity rock 8
dolomite =11,500 fps 6=7.5x10 1bs/sq ft
App. E App. B
Sec. E.1-E.3 App. A App. A [App. A App. A Sec. B.6.3 App. A : App. B
Fig. E.2-5 p. 16 p. 16 p. 16 p. 11 p. B.6-5 p. 26 -Table 7 Table B.6-5
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING
OBE/SSE (% criti-
lcal damping) LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
Reactor Containment vessel 1.0/1.0 ACI 318-63
Shield building 2.0/2.0 Normal operating Dead+livetwindtsnow
Reactor containment vessel OBE Dead+live+DBA+snowtgreater of the OBE
internal concrete 5.0/5.0 or wind
Steel frame structures 2.0/2.0 DBE Dead+1ive+snowtDBA+DBE
Reinforced concrete construction 2.0/2.0 Tornado Dead+1ive+300 mph design tornadottornado
missile, 1f any
App. B App. B _
Table B.6-5 Table B,6-1 Table B.6-2
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING
OBE/SSE

(X criti-
cal damping)

METHOD
oF
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

Piping systems

Mechanical Equipment

App. B
Table B.6-5

0.5/0.5

2.0/2.0

Analytical or
Tests.

App. B
. B.7-10d,e

Normal condition:

Upset condition:

Emergency condition:

Faulted condition:

Table B.7-2

Table B.7-3 For further details refer to App. B

(a)
(b)
(c)
(a)
(b)
(e)
(a)
(b)

(a)
(b)

Pressure Vessels Piping
P <§
m—m
Pm(or PL)+Pb <1.58 P<§
Pm(or PL)+Pb+Q <_3.0Sm
P «<§
o —m
P (or P, )+P, <1.58 P<1.28
m L b — m -
P_(or P )+P +Q<3.05
P<1.2S or S
— m
Pm(or PL)+Pb <__1.85m
or 1.55y
Stainless steel: (a) Stainless

design limit curve

Carbon steel:

(1) P =1.58 or 1.2S
m m y
i) Pm(or PL)+Pb 5_2.255m

or 1.875S
y

P <1.5(1.25)

steel design
limit curve

(b) Carbon steei
P g_Sy or 1.85

ASME, BPVC, Sec. III, 1968

ANSTI B31.1 code for power
piping 1967.

App. B
p. B.7-6
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES
Not available Analysis "Electrical equipment and its supports were designed to be Not available

sufficiently rigid so that its natural frequency will be out
of the range of resonance with the building structure”.

B.7-10C
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SEISMIC REVIEW TARLE *

Docket Number
50-409
NAME AND NSSS EARTRQUAKE DATA METHOD OF
TYPE OF THE Q COMBINATION DESIGN SPECTRA
PLANT
OBE SSE NO, OF
. EARTHQUAKE Eglégl MODAL TYPE OF GROUND METHOD OF
T oI, @ -GENERATION OF
: TIME HISTORY
CP/OL ISSUE DATE HOR. VERT. INTENSITY | HOR, VERT, R A%%ED coMB, DESICN SPECTRA FLOOR RESPONSE
g 8 M 8 com“s SPECTRA
La Crosse (Genoa) .06 .04 VI .12 .08 Taft 1952 record HoIizontal SRSS for lp . 1.60 used as ) No vertical
Nuclear Generating chosin as 1nitizl D;C% for :ggipﬁezzg basis to develop response spectra
Station accelerogram. == PIP response spegtra generated,
ground timi—hiStarY :i:iigztal‘(R.s.) from Taft earth- | instead use 2/3
Reactor type: BWR . ;;igh e:ve ops t ef pectra [Algebraic fjuake, (not specifi-| of horizontal.ground
o, RnG 3?9688 c:rven: (x or z sum for cally stated as response spectra.
-G. 1.0U was gene- h but ¢ Horizontal re-
Containment type: 9 reactor suc urves are r
Pre-Mark (szgel) E & ;:in Zziuizilzzizu2£ g:zeggézg)bldg- those of R.G. 1.60) | sponse spectra
e athhe containment. simultan- |(time his—d ﬁirived frbT time
NSSS Manufacturer: 28 . eously tory method.) story analysis.
Allis Chalmers, FED with the Reanalysis of
Manufacturing Co. gEen vertical ¥Hechanical and
oER for major Piping,,1975-77,
Architect Engineer: S U;E: piping and No amplification
Sargent and Lundy .% - 2 equipment . of vertical.
Engineers 9w o response.
© 00
— .'CP‘ )]
OB &
o > g
oo
B
-]
R
. 2.4 . 2.4 . 2.4 . 2.4 . 2.4
3-63/7~67 Sec. 2 Sec. 2 Sec. 2 Sec. 2 Sec. 2

*Information was obtained from BNL Docket search and SEPB Report "Seismic Review of La Crosse BWR Phase I Report!
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

S0IL ~ STRUCTURE INTERACTION

E .
COUNDATION BEARING INFORMATION GROUND METHOD _ MATERIAL  |LIMITATION
AND . WATER DAM OF GB PROFILE DAMPING ON
TYPE |THICKNESS| V_ PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH 8
DAMPING
Pile foundation Not available Not available Not avail- | Lumped-mass Not available Not available | Not
232 piles will able for structure available
support 50 tons

each

overlies about 100-130 ft,
luvial deposits at the site.

lying sandstone and shale of the

15 ft. of hydraulic fill
of glacial outwash and f

Bedrock of flat-

Dresbach group extends below these deposits about

650 ft.

where it makes contact with the crystalline

basement.

soil-spring
and dashpot

ldeconvolutiaon
process used;
soil layers
jmodeled as
shear beam
(2% damping
used)
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING o o
OBE/SSE (% Critical
damping) LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE' STRESSES
1/2 SSE SSE Structural Steel — Elastic:
Reactor Containment 3.0 up 7.0 up Construction: 1.0D+ 1.0L + 1.0 T + W < 1.33 AISC (1969) Allowable structural
Test: 1.0D+ 1.0L + 1.0 To +1.0 B < 1.33 AISC (1969) GCapacities for RCB, Two stacks,
Turbine building 7.0 Normal: 1.0 D + 1.0 L + 1.0°T + 1.0°R < AISC turbine building waste disposal
o (¢} .
Severe Environmental: 1,0D+ 1.0L+ 1.6 T + 1.0 R + E < AISC building:
Stacks 7.0 up
Extreme Environmental: 1.0 D + 1.0 L + 1.0 ‘i‘o + 1.0 RO + E- < 1,6 AISC
. . : E
New dlgse% genera-= R/C - strength design: ;g:zg:te 1é2 S5 %§%3 M
tor building 4.0 7.0 Construction: 1.1 D+ 1.3 L+ 1.3 T, + 1.3 W _ u : u
Test: 1.1D+1.3L+1.3T + 1.3R Shear Yy 0.60 v,
Normal: 1.4 D+ 1.7L+1.3T + 1.3 R
o o] Steel
Severe Environmental: 1.4 D+ 1.7 L+ 1.3T,+ 1.3 R, +1.3W Moment 0.66 M M
0.9 D + 13T +1.3R +1.3W y y
1.4 D+ 1.7 L+ 1.3 TO + 1.3 Ro + 1.4 E Shear 0.40 V 0.53 Vv
0.9 D + 1.3 7 +1.3 R+ 1.4 E

Extreme Environmental:

1.0 +1.0L + 1.0 TO + 1.0 Ro + 1.0 E©

Section 3.7.1; Table 4.5-1 and 4.5-2
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SEISMIC REVIEW TABLE

MQCHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBE '
/SSE (% Critical OF
damping) QUALTIFICATION LOAD" COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
1/2 SSE SSE Not available |M.S. Piping: - Load conditions from NB-3110, 3620 Piping:

‘Piping 1.0 2.0 Design: (Primary) P + DL + E < 1.5 Su AEC Reg. Position 1
Normal: Primar \ T+ P+SA+TA+E<3S and Subsection NB~3600
~oRs (Primary and secondary) M of Section III of ASME
Upset: Same as for normal conditdon B&PV Code

Emergency: (Primary stress) < 2.25 SM

Faulted: P + DL+ E< 3.0S8
[} M

(Main steam piping and feedwater piping designed
as Class 2 since fatigue loads not considered).

Follows R.G. 1.48, EQ 8,9,10,11 of ASME Code
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
OF _
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available

Not available

Not available

Not available
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SEISMIC REVIEW TABLE

Docket Number

50-309
METHOD OF
Nggzltgg };}Slgs EARTFQUAKE DATA COMBINATION DESIGN SPECTRA
PLANT
NO, OF
OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
- s COMP. GENERATION OF
ME HISTORY SED DESIGN SPEC
CP/OL ISSUE DATE HOR. VERT. INTENSITY | HOR. VERT. A‘,’m 1TS COMB. ESIGN SPECTRA Fmo;gii:ﬁ"“
8 g 8 g COMB.
Maine Yankee Atomic 0.05 0.033 Vi 0.10 .067 No earthquake time- |Each hori-No combin-}Housner spectra Empirical procedure
Power Company history used. zontal ation used used for piping to
combined {flexual provide amplified
Reactor type: PWR lwith the |mode used response spectra.
vertical {only. For equipment and
Contaimment type: resulting anchors used equi-
Sub-atmospheric in two valent static load
(Reinforced concret+ load case4 method or Housner
The method] response spectra.
SSS Manufacturer: of com-
Combustion Engineer- bination
ing 1s un- Amendment 22 (4-71)
_ clear. Q. 4.4
Architect Engineer: Q. 4'5
Stone & Webster o
Engineering Corp.
Method used de- .
scribed in Section
5.1.1,2.2
p. 5-6
Sec. 2.5.4
|0-68/9-72 ec. 1.3.2 Sec. 1.3.2 Sec. 1.3.p Amendment 20 (3-71) p. 2-27
P 1-6 p. 1-6 p. 1-6 |p. 1-6 {Q. 4.5 p.5-3 p. 5-6 igs. 2.5.6 and
s 1




SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL ~ STRUCTURE INTERACTION
TYPE OF BEARING INFORMATION )
FOUNDATION GROUND METHOD MATERIAL LIMITATION
AND . WATER DAM OF Gg PROFILE DAMPING ON
1TS DEPTH TYPE |[THICKNESS Vs PROFILE TABLE MODELLING OF SOIL MODAL
DAMPING
Flat reinforced Major 1Joints in| 7,000 fps Dug wells: less ot avail- [franslational 1.80x106-2.06x106 psi Not available.|Not avail-
concrete slab tructure |bedrock than 25 ft deep. ble. b Rocking mode able.
bearing on bed- are med- Eere not in-
rock with a Hard ium grporated in
central reactor frystal- |spaced, . khe dynamic
veggel pit. line bed-|ranging g:itiegfuiéés%t Fodel.
rock from 1 tqg orpmore
10 ft. thick 5 ft  in+ .
nor tervals g¢r
tructure|and less.
bn rock
br com—
bacted
pranular
Fi1l a-
bove the
rock.
ec. 5.1 Sec. 2.4|Sec. 2.4|Sec. 2.4 Sec. 2.3.3 Sec. Sec. 2.4
. 5-1 p. 2-23 |p. 2-23 |p. 2-23 p. 2-22 5.1.1.2.2 p. 2-23
-]
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SEISMIC REVIEW TABLE

.STRUCTURES

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE' STRESSES

DAMPING
OBE/SSE (2 criti-
cal damping)
1. Reactor containment. 5.0/7.0
2. Reinforced concrete structure, other 5.0/7.0
than containment (on rock or soil).
3. Reinforced concrete structure (not 2.0/5.0
on soil or rock).
4. Steel framed structure
Bolted or riveted 3.0/5.0
Welded 1.0/2.0
5. Reactor vessel
Welded assemblies 1.0/1.0
Bolted assemblies 3.0/3.0

Table 2.5-1

1. (1.040.05) D + 1.5 P + 1.0 (T+TL)
2. (1.040.05) D + 1.25 P + 1.0 (T+TL) + 1.25 E
3. (1.0+0.05) D+ 1.0 T+ 1.0C
4. (1.040.05) D + 1.0 P + 1.0 (T+TL) + 1.0 E'
| D = dead load
P = fBesign pressure load
TL = load by exposed liner
T = temperature gradient load
E = OBE
E' = SSE

Section 5.1.1.2, p. 5-2

Containment:

Ultimate strength methods

ACI 318-63, Sec. 1504, Part IV B
or the Ultimate Strength Design
Handbook ACI Special Publication
No. 17.

Section 5.1.1.2, p. 5-2
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA

Q. 4.9, Table 2.5-1

L

DAMPING METHOD
OBE/SSE OF
(% criti- QUALIFICATION LOAD COMBINATION * ACCEPTANCE CRITERIA
cal damping) & ALLOWABLE STRESSES
.. Mechanical equipment. 2.0/2.0 Analytical Reactor vessel internal structure ASME BPVC, Section III
1. Design loading + OBE Pul < Sm
+ .
k. Piping. 1.0/2.0 P+ P <155
2. Normal Operating + SSE P2 SD P,
Pp < 1.5 [l-(s—l;) ]SD
3. Normal Operating + SSE + pipe P < SL P
rupture ! 2
<1l.5Q1 (S ) ]SL
L
Where:
sL = Sy + (1/3)(Su—Sy)
SD = 1.2 sm
Piping
1. Design load + OBE Applicable code allowables
2. N,0. + SSE P <S8
m— D
4 T m
Pp < 7 Sp cos (35
3. N.O. + SSE + pipe rupture Pm i-SL
Amendment 20 (3-71) Amendment 22 P < 45 cos Pl
(4-71) Q. 4.8 B—w L 2s p. 3-4, 4.2-4

*For reactor internals:

Vessels and piping:

Table 3.2-1, p. 3-4
Table 4.2-3, p. 4.2-4
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
OF

QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available.

ot available.

Not available.

Not available.
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SEISMIC REVIEW TABLE

Docket Number

50-245
NAME AND NSSS EARTHQUAKE DATA METHOD OF
TYPE OF THE Q COMBINATION DESIGN SPECTRA
PLANT .
NO, OF
OBE s e
SE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
) TIME HISTORY e GENERATION OF
CP/OL ISSUE DATE HOR. | VERT. |INTENSITY | HOR., | VERT. USED COMB. DESIGN SPECTRA FLOOR RESPONSE
8 B M4 g g A LTS SPECTRA
Millstone Point 0.07 0.05 VII 0.17 0.113 |Taft 69° west earth- |HOTizontalj No modal Equivalent Static
Nuclear Power Station quake record and verti Cmeina- Housner Metiod —
Unie 1 (Blume response spec cal oo T for
onse spec-— «needed for .
Reactor type: BWR trum is more con- (X4Y,Z+Y) “|time his— iziiisesiigcturgéin
servative than Taft tory. Un- crean 1inesg.élass I
ontainment type: response spectrum) _ clear in- iping in réactor
Mark T (steel) e ine [LOTation Pad turbine bldg.
resulting \for re- batteries and batterf
$$S Manufacturer: seismic |sponse racks.
General Electric stress forspectrum
the two method. Time History Method:
Architect Engineer: motions Reatiirtgldg.é .
Eb were com- ventilation stack,
= bined radwaste/control
linearly. room, condensate
storage tank
Resporise Spectrum
Gas turbine bldg.,
recirculation leop
piping, torus, RPV,
Sec. XII |Sec. XII Sec. XII Q VII - A.9 and Sec. XII Fig. XII-1.2 isolation condensor,
5-66/10-70 p. XII- |p. XII- p. XII- |p. XII-|qQ VII - A.10 p. XII- Fig. XII-1.3 ~ fuel racks
1.7 1.7 1.7 1.7 Amend. 17 1.7 Sec. XII
p. XII-1.7 p. XII-1.12

Information obtained from BNL Docket Search and SEPB Report,
"geismic Review of Millstone Nuclear Power Station, Unit i
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL ~ STRUCTURE INTERACTION

poﬁﬁiﬁgn BEARING INFORMATION GROUND METHOD MATERIAL  |LIMITATION
AND WATER DAM OF Gs PROFILE DAMPING ON
TYPE |THICKNESS] V_ PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH 8
DAMPING
Reinforced .con- |not not 14,000 fps Not available None Lumped mass Not available Not available [Not
crete square mat 'applicablg applicabpe with soil available

(42'-6") and six
feet of thickness
at elevation of
32'-0". The
foundation is
supported di-
rectly on the
bedrock.

Gas turbine
building founded
on piles.

Turbine build mat
foundation on
piles.

Sec. XII-p. XII-
1.13

.was considered

springs (for
reactor bldg.
only).

Rocking mode

for reactor
bldg.

Fixed base
without
rocking for
other major
structures.

Sec. XII
p. XII-1.2.1
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

DAMPING
OBE/SSE (% criti- LOAD COMBINATION ACCEPTANCE CRITERIA
cal damping) & ALLOWABLE STRESSES
1. Reinforced concrete structures 5.0 1., D+R+E - Normal allowable code stresses are 1, AIsC
-used in AISC and ACI increase in de- 2. ACI Code
2. Steel frame structures 2.0 sign stress for earthquake loads is -
not permitted.
3. Welded assemblies 1.0
2. D+R+ E” - Stresses are limited to the minimum
4, Bolded and riveted assemblies 2.0 yield point. In few cases,
stresses may exceed yield pt. then
5. Ventilation stack - 5.0 in this case the limit-design method
as discussed in AEC publication TID
6. Radwaste Bldg., Control room 5.0 7024 "Nuclear Reactor and Earth-
quakes", Section 5.7, to determine
7. Condensate storage tank 0.5(f1luid) that the energy absorption capacity
2.0(tank) exceeds the energy input.
8. Gas Turbine Bldg. 5.0 D = Dead load R = Jet force or pressure due to rupture of
any one pipe
E = Design earthquake load E* = maximum earthquake load
Sec. XIT - 1.12
1. DL + LL + OL + E (.07g)
2. DL+ 1LL+OL+ W
3. DL + LL + OL + E“(.17g)
Sec. XII and  Table VIL - A.14-1, Table XII-1
p. XII-1.7 Q.A.14, Amend. 17 Table XII -1 p. XIIT - 1.3

30-3




SEISMIC REVIEW TABLE

MECHANTCAL & PIPING

2. D+T+H+E”

Primary Containment

1. D+P+H+.T+ E
2. D+P+R+H+ T+ E
3. D+P+R+H+ T+ E

Primary stresses are within the stress
criteria of ASME Section III, Class A.
secondary and primary plus secondary
stresses and examined on a rational basis
taking into account elastic and plastic
strains. These strains are limited to pre-~
clude failure by deformation.

The

D =Dead load

P =Pressure due to LOCA

R =Jet~force or pressure on
structure due to rupture of any

DAMPING METHOD DESIGN CRITERIA
OBE/SSE (% critical OF
damping) QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
1, Vital Piping System 0.5 - Analytical Reactor Vessel Internals ASME Section III. Class B
Sec. XII 1. D+E Stress criteria of ASME Section III, Class A | sps - B31.1+1967
p. XII-1.7 vessel
2. D+ E”° The secondary and primary plus secondary
2. Containment heat exchange 2.0 stresses are examined on a rational basis
taking into account elastic and plastic
3. RPV 2.0 strains.
4, Recirculation loop piping 0.5 Fmergency Core Cooling Systems
1. p+4 T+ H+ E Stresses remain within code allowable.
5. Suppression chamber 2.0 USAB-B 31.1 plus code cases (piping)

Sec. XII
Question ‘A.14, Amend 17

H =O%grg%pgn structure due to ther} Table XII-1

mal expansions of pipes
T = Thermal loads on containment due to LOCA 30-4
E = Design E.Q. load; E’= maximum E.Q. load




SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
OF ,
QUALIFICATION

DESIGN CRITERIA

LuaD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE 'TRESSES

Not available

Not available

Battery racks and batteries were designed to withstand lateral
and vertical seismic loads of 0.12g horizontal and 0.046g vertical

Not available
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SEISMIC REVIEW TABLE

50~336
NAME AND NSSS EARTHQUAKE DATA METHOD OF
TYPE OF THE Q COMBINATION DESIGN SPECTRA
PLANT
OBE SSE NO, OF
EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
- TIME RISTORY CO:;- GENERATION OF
USF.
CP/oL I1SSUE DATE | WOR. | VERT. |INTENsITY | ROR. | vERT. AND COMB. DESIGN SPECTRA | FLOOR RESPONSE
8 8 MM g g ) ITS SPECTRA
COMB.
Millstone Nuclear 0.09 0.06 VIL 0.17 0.11 Synthetic time- 3 compo- |Absolute |Separate sets of Time history
Power Plant history hents: sum design spectra method.
Unit 2 ach hori-|method. were developed for
ontal rock foundation
Reactor type: PWR ombined and backfill.
ith Housner for rock
Cogt:inment type: . ertical foundation. Modifipd
uttresses wit omponent | . backf t
shallow dome (pre- imultane- Newnmark for backfil
stresagd concrete) pously.
S$SS Manufacturer:
Combustion Engineer-
ing
chitect Engineer:
Bechtel
Sec, 5.8.1
Sec. Sec. Sec. Sec. |Sec. 5.8.1.1 Sec. p. 5.8-1
5.8.1.1 }5.8.3.2.2 | Amend. 39 {s5.8.1.1 15.8.3.2{p. 5.8-1 Sec. 5.8.4p-8.2.2.11| Fig. 5.8-1,2 Sec. 5.8.4
12-70/9-75 . 5.8-1 p. 5.8-8 |Sec. 2.6 |p. 5.8-1|p.5.8-8 Fig. 5.8-6 p. 5.8-11 |p. 5.8-7 |Fig. 5.8-3,4 p. 5.8-11

31-1




SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL - STRUCTURE INTERACTION

!GTI:::‘I(I)('M BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
AND WATER DAM OF G, PROFILE DAMPING ON
ITS DEPTH TYPR m;{ V' PROFILE TABLE MODELLING OF SOIL MODAL
DAMPING
Reactor building {Glacial | Glacial |5500-7500 fps Little or no ot avail- backfill: Not available. 2%2/5% 2%
mat rests on deposits:H depositsiin bedrock. ground water is able. tick model
unweathered rock.|Ablation |0 to 30 present in bed- ith soil
till and| ft rock. So virtu- prings.
Depth: 8% feet |a dense ally all ground
basal Bedrock: wvater is restrict- edrock:
till 11 to 54 ed to the soil tick model
which ft below overburden. Water with fixed
lies ground. level is subjected base .
above to considerable
the bed- seasonal fluctua—
rock. tions.
drock
consist
£
nson
eiss
truded
sterly
ranite.
Sec. 2.7.5
. 2.7-3 ec. 2.4 Pec. 2.4 Sec. 2.5.2
Sec. 5.2.1 . 2.4~4p. 2.4-4.] Sec. 2.4.4 p. 2.5-2 ec. 5.8.2 Table 5.8-1 [Sec. 5.8.3.3
. 5.2-1 v'2.4-5p. 2.4~5}p. 2.4-9 Fig. 2.4-2c, 2d . 5.8-3,4 p. 5.8-9 p. 5.8-10
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SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
OBE/SSE

(% crici-
cal damping)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE.CRITERIA
& ALLOWABLE STRESSES

Welded steel plate assemblies:
Welded steel framed structures:

Bolted or riveted steel framed
structures:

Reinforced concrete equipment
supports:

Reinforced concrete frames and
buildings:

Prestressed concrete structures:

Table 5.8-1, p. 5.8-9

1.0/1.0

2.0/2.0

2.5/2.5

2.0/3.0

3.0/5.0

2.0/5.0

a. DHF+L Construction case

b. D+F+L+T0+E Operating case

c. D+F+L+P+Ti Design incident case

d. D+F+L+T8+E Prolonged shutdown case

e. D+F+L+1.15P Test case

D = dead loads

L = live loads

F = prestressing loads

P = design pressure

T1= thermal loads due to the loss of coolant incident

To- thermal loads due to operating temperature

Ts- thermal loads due to transient wall temperature over a
prolonged shutdown (20 F at exterior face, 70 F at center,
50 F at interior face)

E = operating basis earthquake loads (0.09 g)

For further details refer to Section 5.2.3.2.5.

Sec. 5.2.3.2.4

p. 5.2.8

ACI-318-63
ACI-301-66

ASME, BPVC (1968)
AISC, 1963




SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBE/SSE (% criti- OF
& ALLOWABLE STRESSES
Steel piping: 0.5/0.5 Analytical Reactor coolant system (vessels): Piping——
and testing. 1. Design loading + OBE Pm f_Sm ANSI B 31.7
ANSI B 31.1.0
Pbﬂ:.l. <_1.SSm Sec. 1.2.14, p. 1.2-21 and
2. Normal operation + SSE Pm»<_Sm P\ 2 Sec. 4.5.2.1, p. 4.5-5
m
Py 1.3 [1- (SD> ] Sp Pressure vessels—-—
3. Normal operation + SSE P <S, P o\2 SSPE,ABEV(Z:’ZP. l.lz‘-ﬁsand
+ pipe rupture Pm<1 5[1_(_“1)]3 ec. 4:3-8:2s Pr 8-
§,=S,+(1/3) (5,5 ) b~ St L
y u y
R.C.S. (Piping)
1. Design loading + OBE P <Sa

Sec. 5.8.3.3
p. 5.8-9

2. Normal operation + SSE

Pb+P <1. SSm

L

P <8§
m—m

P
mn m
Pb <_10/1rSD Cos 5 .SD)
3. Normal operation + SSE Pm <_SL P
+ pipe rupture P. <4/nS Cos("—- .M
b — L 2 SD
Sec. 5.8.5 See Table 4.2-2, p. 4.2-3.
p.- 5.8-12 For mechanical see Sec. 3.2.1, p. 3.2-1 to 3.2-5,
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
OF
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available.

Analytical and
testing.

Sec. 5.8.6
p. 5.8-13

Not available.

Instggmentation designed as per
Reg. guide 1.12.

Sec. 5.8.6
p. 5.8-13
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SEISMIC REVIEW TABLE

Docket Number

50-263
NAME AND NS U METHOD OF
e oF 'm:s EARTHQUAKE DATA COMBINATION DESIGN SPECTRA
PLANT _
OBE NO, OF
SSE EARTHQUAKE EARTIH. MODAL TYPE OF GROUND METHOD OF
- TINE HISTORY COMP ., GENERATION OF
USED . DESIGN SPE
cefoL 1ssue paTe | BOR. | verr. |uwrensity | mor. | vemr. AND coMB SIGN SPECTRA | FLOOR RESPONSE
8 8 m 8 8 P Qﬁbus SPECTRA
Monticello Nuclear |[Class I 0.004 VIII 0.12 0.08 Horizon- SRSS Response spectra Time-history
GCenerating Plant, 0.06 Taft Earthquake of tal and from Taft earth- analysis for
Unit 1 July 21, 1952, North ]vertical quake Class 1 struc-
Class II | 0.0033 69 West component component tures. UBC for
Reactor type: BWR 0.05 combined Class 2
linearly.
Containment type:
Mark I (steel)
LSSS Manufacturer:
General Electric
‘Architect Engineer:
Bechtel
Sec. 2.1.9
p. 12-2.9¢
and
Vol.vi |Fis: 2-6-5
ppend. A |B: 2-6.1
Sec. 2.1.PSec. 6.0 [Sec. 6.0 Sec. 2.119 Sec. 2.1. eactor Secé 2.1.9, p. 12 -
. - . - - . 12-28 9 . 12- -~2.8a and p. 12- |[Sec. 2.1.9
6-67/9-70 p. 12-28 |p. 2.6-1 p. 2.6-1 P Sec. 6.0, p. 2-6.1 |>*.P uilding |54 P TR
eismic
Analysis
p-6
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL - STRUCTURE INTERACTION

TYPE OF
FOUNDATION
A
ITS DEPTH

BEARING INFORMATION

TYPE *

THICKNESS[ V. PROFILE

GROUND
WATER
TABLE

DAM

METHOD
oF
MODELLING

Gg PROFILE

MATERIAL
DAMPING
OF SOIL

LIMITATION
ON
MODAL
DAMP ING

Reinforced con-

crete mat#
founded on medium

sand with some
gravel.

Sec. 2.2.1.1
p. 12-2.13

granitic and

basic rocksof

precambrian
age comprise

the

formation.

75 to 122 fe.

brian crystalling

rocks are

directly below
the above
strata.

10 to 15 ft.

Above the sandstone is| Wethered precam-| Decomposed

a serles of alluvial

strata consists pre-
dominately of clean

sands with gravel, as

well as a few layers
of clay and gracial

till.

50 ft.

ot available.

‘Mississippi River

The water table
beneath the low
terraces which
border the

usually lies at a-
bout river eleva-
tion and slopes

very slightly to-
ward the river

during periods of
normal stream flow.

Groundwater at
shallow depths
moves toward the
Mississippl River
or its tributaries
at variable gra-
dients depending
on local condi-
tions.

Sec. 5.4, p. 2-5.3
and Fig. 2-5-3

Not avail-
able.

Stick model
with soil
springs.

Append. A.

at Seismic
Analysis Part
p. 2

Not available.

critical

Not availablT 10.0% of

App. A

Sec. 2.1.9
p. 12-2.8

damping.

Append. A
Table 1

p.8

o w
-

0
N e

W
.
W W
-

-]

o
'
w

.
N
-

*Because of space Type and Thickness columns
are combined together.
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

ACCEPTANCE CRITERIA

DAMPIRG
OBE/SSE (% criti-
cal damping) LOAD COMBINATION
& ALLOWABLE STRESSES
Recommended damping: 1. Primary containment AISC - Sixth Edition
Rector-boilding (massive construction 5.0 :' g I g : § : : : gBE OBE ACI - 318-63
with many cross walls and equipment and c. D+P+R+H+TG+SSE

providing only secondary containment)

Thin-shell and prestresséd concrete 2.0
Steel structures 2.0
Ref.

Append. A., Table 1, p.8

2. Reactor building and all other Class 1 structure
a. D+ R + OBE
b. D+ R + SSE

Sec. 2.1.4, p. 12-2.3 and 12-3.6

ASME CODE Sec. III and IX
ACI 505-54 for R. C. Chimney

Sec. 2.1.4, NSP-1, p. 12-2.6
Table 12-2-1

Sec. 2-1.4, p. 12-2.4 and
p. 12-2.5
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBE/SSE "OF
(% criti- UAL
cal damping) QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
Piping: Analytical ASME Sec. III
vital Damping System 0.5 3. Reactor vessel supports and
a. D+ H+R+OBE USAS B 31.1-1967
b. D+ H+ R + SSE :
4, Reactor vessel internals
a. D + 0.B.E.
b. D + S.S.E.
c. D+ P
5. Emergency core cooling system (ECCS)

a. D+ O.B.E.
b. D + S.S.E.

For piping:

Suction header pipe:
Dead loads + seismic loads + OBE = 820 psi } allowable
Dead loads + selsmic loads + SSE = 1640 psi] stress is

17, 500 psi
Append. A, Table 1, p. 8 Sec. 2.1.9, Sec. 2.1.4, p. 12-2.3-12.2.6 Sec. 2.1.4., p. 12-2.5 and
p. 12-28 p. 12-2.11 p. 12-2.6
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

!
DAMPING METHOD \ DESIGN CRITERIA
OBE/SSE OF —
QUALIFICATION‘ LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES
Not available. Inspection and Not available. For diesel-g@nerator set:
tiStlzﬁxiii;r Equipment shall conform to
.Power S sth applicable standards of the
2 Planty NEMA, ASA, DEMA, ASME, NBFW,
"standby gen- NIPA, ASTM, IEE, USASI and
v 8 state and local regulations.
erator gys-—
tems.
3. D-L Power
supply sys-
tems.
4. Reactor
protection
system -power
supplies.
Sec. 8
p. 8.3-5
p. 8.4-4
- 8.5-6 Sec. 4.1
. 8.6-2 p. 8-4.1
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SEISMIC REVIEW TABLE

Docket Number

50-220
NAME AND NSSS EARTHQUAKE DATA METHOD OF N
TYPE OF THE Q COMBINATION DESIGN SPECTRA
PLANT
NO, OF
OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
TIME HISTORY COMP . GENERATION OF
USED . DESIGN SPECT
CP/OL ISSUE DATE | HOR. | VERT. |INTENSITY | ROR. | VERT. an s | E PECTRA FLOOR RESPONSE
g 8 MM ] 8 COMB.
Analysis by
Nine Mile Point Not used |Not used IX 0.11 0.055 | Not used Not availd SRSS Hounser Reserve Energy-
Nuclear Station able. Technique, by
Unit No. 1 John Blume
Reactor type: BWR
Containment type:
Mark I (steel)
NSSS Manufacturer:
General Electric
Architect Engineer:
Stone & Webster
Engineering Corp.
Amend-
ment 6,
Supp. 2, lAmend . 6, PHSR PHSR
PHSR PHSR Ques- Supp. 2, Yi-22, I11-1
III-1 III-1 tion Quest ion PP
-65/8-
4-65/8-69 1-11 I-2.
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SEISMIC REVIEW TABLE

FOURDATION AND LIQUEFACTION ASSESSMENT

SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION
FOUNDATION GROUND METHOD MATERIAL LIMITATION
AND WATER DAM OF Gs PROFILE DAMPING ON
ITS DEPTH TYPE THICKNES% Vg PROFILE TABLE MODELLING OF SOIL MODAL
DAMPING
. . 1 N 1- -
All major struc- 3 185 ft.| 14,000 fps lgzuf‘; sssf:‘c’e azieavai Stick model Not available. 2 to 3% Not avail
tures founded on -] 8 . with soil critical able.
Oswego sandstone. '8% :5’. springs. damping.
Reactor bldg. is 28
founded in rock tg g:‘» o
a depth of 60 fr. ™" u
3 .®
i
nod
.l O W
vg
788
kY
333
w O .c
© nu
s 3
o .
U U
N O ®uw
- D
i gwn
o vV O
~ @ o
Amend. 6,
Amend. 2 Amend. 6, Supp. Supp. 2, FSAR
PHSR Vol. 2, 2, FSAR, Oct. App. C "Earth Oct. 1968,
111-3 FSAR 1968, Question Science" Amend. 6, Ques;ion v
6/1/67 1V 12, p IV-24 Slipp.%,zQues— 12, p 1V-25
— tion I-
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SEISMIC REVIEW TABLE

STRUCTURES

DAMPING

OBE/SSR (2 criti~

cal damping)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA

& ALLOWABLE STRESSES

critical damping for integral reinforced-

concrete StrucCtures.,,....ccveeececcrcvsscs 5.0

critical damping for ventilation stack... 7.5

First supplement to PHSR in
gnswer to question ITI-1(d)

Details:

Amendment 6, Supp. 2, Question I-5

Reactor bldg.

waste disposal bldg.

screen and pump house
drywell radial steel framing:

DL + LL + OL + Design Earthquake

Reactor vessel concrete pedestal

' DL + Equipment Load + Temp. (operating)

DL + Equipment Load + Jet Load + Temp. + Design Earthquake

See Table I-4 for 10 load combinations for the
drywell

Supplement 2, question I-4, question 1-9

1.
2.

ACI-318-63

For proportioning of
concrete members:

Part IV-A "Working stress
design" of
Code 318-63.

Reinforced-concrete
ventilation stack:

ACI 505-54

AISC specifications for
the design, fabrication
and erection of structural
steel for building.

New York State Building
Code

UBC

Amend. 6, Supp. 2,
Question I-2
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING
OBR/SSE

METHOD
oF
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

Rot available.

Not available.

Core spray piping and sparger ring located in the

reactor vessel:

Equations given in ASME Section IlI.

Drywell - ASME Sect. VIII plus Code Case
1270N-5, 127iN, 1272N-5

Amend. 5-Supp 1 (5/20/68)

Question II-12.

1. "Method of Differences"

2. Reactor internals:
ASME Code Class A

1. Amend. 6, Supp. 2,
Question I-10

2. Amend. 5, Supp. 1 FSAR
Question I-5
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

OF
QUALIFICATION

METHOD &

DRESIGN CRITERIA

-

\

|

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available.

Not available.

Not available.

Not available.
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SEISMIC REVIEW TABLE

Docket Number
50-338
NAME AND NSSS EARTHQUAKE DATA METHOD OF DESIGN SPECTRA
TYPE OF THE COMBINATION
PLANT -
NO, OF
OBE SSE EARTHQUAKE EARTH, MODAL TYPE OF GROUND METHOD OF
coMP. GENERATION OF
TIME HISTORY USED COMB, DESIGN SPECTRA FLOOR RESPONSE
CP/OL ISSUE DATE HOR. VERT. INTENSITY | HOR. VERT. AND ITS SPECTRA
8 8 MM g g COMB.
North Anna Power 0.06g for|0.04g for| VII D.12g foq0.08g E-W and N-S compo- 2 SRSS Developed from Time history
Station struc- struc- truc- |for nents of Helena, jcomponentd: Helena 1935 and method.
Unit 1 ‘tures on | tures on ures on [struc- |Montana 1935 earth- Horizonta San Francisco 1957
rock rock ock tures on|quake, and the S-E plus ver- by enveloping the
rock component of the tical add response spectra
Reactor type: PWR o 09g for|0.06g for .18g D.12g San Francisco 1957 simultan- shown in Fig.
. struc- struc-— or for earthquake. eously 2.5-9 thru Fig.
Containment type: tures on |tures on truc- truc- 2.5-12.
Sub-atmospheric soil soil fures on fures on
(reinforced con- L oil Loil
crete)
NSSS Manufacturer:
Westinghouse
Architect Engineer:
Stone and Webster
2-71/11-77 p. 1.2-2 p. 1.2-2 p. 1.2-2p.1.2-2 3.7-10
1.2-3 |p. 1.2-3 1.2-3| 1.2-3 |p. 2.5-9 p. 2 Sec. 3.7 |p. 2.5-9 Sec. 3.7
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL - STRUCTURF TINTFRACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL  |LIMITATION
F°““m1°“ WATER DAM OF G, PROFILE DAMPING ON
THICKNESS| v OFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH TYPE 8 PR DAMPING
Flat reinforced [Sapro- Not avail} Not available. Not available. North Anna Stick model Fresh and slightly Not available.|Not avail-
concrete mat lite able. Reservoir with soil weathered rock able.
10 ft. thick. Eoil springs. G=1.Ox106 psi
peathered
Founded on rock Soils
concrete @ 10 ft. depth 14,000 psi
backfill. @ 20 ft. depth 19,800 psi
p. 1.2-2 p. 2.5- Sec. 2.4 Sec. 3.7
p. 2.5-17 12 1.1 2.5-9 p. 2.5-24
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SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
OBE/SSE

DESIGN CRITERIA

_ LOAD COMBINATION
Containment Structural Loading Criteria:

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

Stress Level

1. Low Stress, well
below proportional
l1imit. Stresses be-

2. Working stress
limited to 0.5
Pield point stress

B. At or just below
yield point

able 3.7.2-1

Type & Condition
of Struct, Syst.
or Component

Percentage (1.0 + 0.05) D+ 1.0P + 1.0 (T + IL) + 1.5 E
Critical |} 4 4 0.05) D + 1.0 P + 1.0 (T + TL) + 1.0 (DBE)

low 0.25 yield point.

a. Steel, reinforced
concrete; no crack-
ing and no slipping
at joints.

a. Welded steel,well
reinforced concrete
(with only slight
cracking)

b. Bolted steel

a. Welded steel

b. Reinforced con-
crete

c. Bolted steel

+ +

Damping — =
1] 1 7

0.5 to 1.4(1-0 £0.05) D+ 1.25 P + (T' +TL) + 1.25 E

2.0

p. 3.8-87, Table 3.8.2.2-1

AISC Manual
ACI 301-66
ACI 318-63
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SETISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING
OBE/SSE

(Z criti-
cal damping)

QUALIFICATION

METHOD
OF

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

Piping

p. 3.7-23

0.5/1.0

Analysis and

Testing

P-
P

3.7-46,47
3.7-22

ASME Class 1 Piping:

Class A Components

based on Subarticle NB-3650

1) Normal a)p <SS, b) P <1.5 8 ,
m— m - m

+ .
Pm(or PL) P_< 1.5 Sm

c)
d)
2) Upset a)
c)
d)

3) Faulted i) P < 1.2 Sm or Sy whichever is larger,
AND P (or P,) + P_< 1.5 (1.2) S or 1.5 S_ whichever is
m L B — m y
larger

B —

Pm(or PL) + PB + Q< 3.0 Sm

<SS, b) P S 1.58 (SIC)
m L m

Pm(or PL) + P, +P 1.5 Sm

P
m

B B—

P (or ) + Py, +Q <3.08

ii) Table 5.2-15

p. 3.7-30, p. 5.2-46, T 5.2-15

p .
p.

ANST B31.7-1969
ASME BPVC Sec. III

3.1-101
3.7-49
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

! I.
|

DAMPING ! METROD DESIGN CRITERIA
OBE/SSE i oF — _
" QUALIFICATION . LOAD COMBINATION ACCEPTANCE CRITERIA &
) | OAD €O ALLOWABLE STRESSES
| l
1
NOT AVAILABLE | Analysis and " NOT AVAILABLE TEEE Standard 344-1971
1
}
!testing :
! !
‘ ':
! i
! i
I |
I H
| !
’: |
! |
: !
i |
I i
i '
' '
i |
| .
‘ 3 10-1 | b, 3.10-1
p- > |

34-5






SEISMIC REVIEW TABLE

Docket Numbel
50-269, 270, 287

NAME AND NSSS EARTHQUAKE DATA METHOD OF
TYPE OF THE Q COMBINATION DESIGN SPECTRA
PLANT
OBE SSE NO, OF
EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
TIME HISTO COMP ., GENERATION OF
CP/OL ISSUE DATE HOR. VERT. INTENSITY | ROR. | VERT. RY E:%ED COMB. DESIGN SPECTRA FLOOR RESPONSE
8 ) MM g g AND 1TS SPECTRA
. CQMB.
Oconee Nuclear 0.05 0.03 VI 0.10 0.07 [|Time history record |3 com- Absolute | R-S smooth curve Time-history method.
Station for rock for rock of the N-S, May 1940 |ponents: sum with max. accelera-
Unit Nos. 1,2,3 foundatiof foun- El Centro Earthquake |[Each hori- tion of .15g @ 2%
dation. was used (vertical zontal damping. Housner.
Reactor type: PWR N.15 and N-S horizontal combined
for overp components) at 0.01 with the
| Containment type: burden sec intervals for the {vertical
6 buttresses with foun- first 30 sec of dura- |simultane-
shallow dome (pre- dation. tion. ously.
stressed concrete)
NSSS Manufacturer:
Babcock & Wilcox
Architect Engineer:
Utility & Bechtel
Plate TI-4
App. 2B
Sec. 1C.3.4.2.1
Unit #1: 11-67/2-73 Sec. 5SA. p.5-19 p- lC-Ad“ ‘
Unit #2: 11-67/10-73 Bec. 2.6 Sec. 2.6 Sec. 1C.3.4.2.1 2.2 Scc. 1€.3.4.2.2(b)
Unit #3: 11-67/7-74 p. 2-9 p. 2-9 p. 1C-4d p. S5A-3 p. lC-4e-4f
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION
rogg:rgzu BEARING INFORMATION GROUND METHOD MATERIAL  |LIMITATION
AND WATER DAM oF Gs PROFILE DAMPING ON
ITS DEPTH TYPE |THICRNESY V, PROFILE TABLE MODELLING OF SOIL MODAL
DAMP ING
Reinforced con- o Sound ?ot available in|Not available in ["Design of | Stick model Not available in FSAR. 2% OBE
crete foundation 2 Rock is [FSAR FSAR. Keowee and |with soil 5% SSE
slab. :é found at Jocassee springs.
Depth = 84 feet |&% @ depths of Dam" Refer
thick. gw 5-40 feet to PSAR p.
Founded on - a 2.4.3 and
bedrock. E'ﬁ Question
g 8.6-PSAR
g © Supp. 1,
a ':s Question
g 5 12.1-PSAR
=z . Supp. 4,
o g > Question
© o P 12.2-PSAR
e e Supp. 4,
K }:: & Item 11-
) a&; : PSAR Supp. Sr
E g - Item 1-PSAR
I Supp. 6.
© ®© 0O
2L
g vy Refez to PSAR Ref .
- 2.4, efer to
Sec. 5.1.2.1 o% & §§§‘“2“§ and Sec. 2.4.5 Sec. 2.4.4 |[Sec. 5.1.3.2 Sec. 2.5,|and Sec. 2.6 [P. 3-12
p. 5-2 Lo Sec. 2.6 p. 2-8 p. 2-8 p. 5-18 p. 2-8, |2-9 Fig. 5-10
€ o p. 2-8 in PSAR
2 E 5
2] in PSAR
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SEISMIC REVIEW TABLE

STRUCTURES
DESIGN CRITERIA
DAMPING
OBE/SSE (% crivi-
cal damping) LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
Welded carbon and stainless steel 1?1/0(1.0D+1.0P+1.0T+E') ACI 318-63
assemblies: 1.0

XF1/0(1.05D+1.25P+l.OT+l.ZSE or W)
Steel framed structures: 2.0 1?1/0(1.05D+1.5P+1.0T)
XF1/¢(1'OD+1'Owt+1°0Pi) for tornado forces

ACI 301

ASME, PVBC, Sec. III, VIII, IX
Reinforced concrete equipment

supports: 2.0 Y=required yield strength of structure
D=dead loads
Reinforced concrete frames and P=design accident pressure
buildings: 5.0 T=thermal load
E=seismic load based on design earthquake
Prestressed concrete structures E'=seismic load based on maximum hypothetical earthquake
(1) under design earthquake forces 2.0 W=wind load
(11) under maximum hypothetical Pi=stress due to differential pressure
earthquake 5.0

d=capacity reduction factor

Sec. 5A.2.2 For further details refer to Sec. 5.1.2.1
p. 5A-3 Sec. 5A.2.2, p. S5A-2 p. 5-4
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMP ING METHOD DESIGN CRITERIA
OBE/SSE "oF
Z criti-
231 danping) QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
vital piping: 0.5 Analytical (A) piping: For piping:
I. Dcsign loads + design earthquake loads Nuclear power piping code
P <1.0S USAS B31.7, Sec. 1C.3,
no." p. 1C-3
PL+Pb i}.SSm
II. Design loads + maximum hypothetical earthquake loads Mechanical components:
P < 1.28 -ASME, Sec. III for nuclear
m— m vessels.
Py #Py, <1.2(1.55.) -s_ values Table N-421 of
III. Design loads + pipe rupture loads ASME code.
P <1.2S
m — m
PL+Pb 1}.2(1.55m)
Iv. Design loads + maximum hypothetical earthquake loads
+ pipe rupture loads
P <2/3S
m = u

Sec. 5A.2.2
p. 5A-3

Sec. 1C.3.4.1
p. lC-4ai

P Py <2/3s

P_=Primary local membrane stress intensity

P =Primary bending stress intensity

P =Primary general membrane stress intensity
s"=Allowahle membrane stress intensity
S'=Ultimate stress

=23 3 O pe

p. 4-4




SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
OF
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available.

Analytical and
tests.

Table 8.8
p. 8-36

Not available.

No detailed information
available.

Refer to Table 8.8 for some
seismic considerations.

p. 8-36
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SEISMIC REVIEW TABLE *

Docket Number
50-219
NAME AND NSSS EARTHQUAKE DATA METHOD OF DESIGN SPECTRA
TYPE OF ‘THE COMBINATION
PLANT
NO, OF
OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
; CcoMP ., GENERATION OF
_ TIME HISTORY USED COMB, DESIGN SPECTRA FLOOR RESPONSE
CP/OL ISSUE DATE HOR. VERT. INTENSITY HOR, VERT, . AND ITS CTRA
g g . g SPE
MM g {coMs.
Oyster Creek 0.11 0.073 VII 0.22 '0.147 | Not used | o SRSS Housner spectra used| No floor response
Nuclear Power o % O for analysis of spectra:
Station Unit 1 2HE 5 reactor building, Seismic Design
3 E % % ventilation stack, |®ciirves for FWCI
Reactor type: BWR - D ® control room, rad-". piping and equip-
§ e % waste bldg. ment.
Containment type: St Equivalent static
[ d f . k
Mark I (steel) 9 g wA method for intake
. > g w8 structure,suction
NSSS Manufacturer: E W header, spent fuel
General Electric ans = pool
@ o &
L 30
Architect Engineer: g o
Burns & Roe, Inc. 54ea
“oged g
o 0.0 .0
LR
— Do
. ~ O
wrg BB
g o
o @0
4 H o
[=E o0
O &
s o -
g o NdY
5 9 o~
' SHETD
Sec. V.3 |[Sec. V.3 Sec. V.3|Sec. V.3 ~©O.2 |Amend.1l |Question IV. 2 p. 5-11, 12
. V-3-1 . V-3-5 p. V-3-5.p. V-3 Quest . Amend. 11, Sec. Amend. 38
i P -5 sect. 3.6 17051 v-3-1.2, FDSAR,
Amend. 11 S 3.5.1
12-64/4~69 q TV-3-1 ec. 3.5.
*Information from BNL Docket search and SEPB Report "Seismic Review of

Oyster Creek Nuclear Power Plant for SEP"; Phase I Report.
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL ~ STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION ;
FOUNDATION GROUND METHOD MATERIAL LIMITATION
AND WATER DAM OF G8 PROFILE DAMPING ON
ITS DEPTH TYPE |THICKNESS Vs PROFILE TABLE MODELLING OF SOIL MODAL
_ . DAMPING
Mat foundation Fine to Not available Wells are 60 to 7( Not avail- Rocking mode Not available Not available | Not
' ad1 17 ft ft. or more in able analyzed available
Grade: + 23 fr |TESuT : depth. separately in
MSL texture seismic analys}s
sand of of reactor and
Foundation: -11 ft| med. dengity control room/
ML l'aiternating 17 ft turbine
layers of building.
clay,silg and fine Using a tor-
sand sional spring
represent
dense sagd, Ege fgﬁnda—
med. to 65 ft. tion flexi-
Foarse bility.
Lexture _{ = ___
Layers of
iay,silt 8 ft.
End fine
and
ense fing
o coarse|
and below
Sec. Sec. Se?i Ii’i’
sec. I1.5.2 1.5.2  [I.5.2 pr 114~
: |
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SEISMIC REVIEW TABLE

STRUCTURES

DAMPING

OBE/SSE
cal damping)

DESIGN CRITERIA

LOAD COMBINATION

ACQEPTANCE CRITERIA
& ALLOWABLE' 8TRESSES

Reinforced concrete
structures (reactor building)

steel frame structures
welded assemblies
bolted and riveted assemblies

reinforced concrete stack

Sec. V.3, p.
Table V-3-1

10.0

2.0

1.0

2.0

5.0

Concrete
Reactor building., Control Room., Battery Room., Intake Structure.*}Reinforcing Steel Max. Allowabl
1. DL + LL + OL + E (0.11g) Max. Tension Compression
2. DL+ LL + OL + W 1. 0.5 Fy 0.45 f ¢
3. DL + LL + OL + E“(0.22g) 2. 0.667 Fy 0.60 f ¢
3. 0.90 Fy 0.90 ¢
Reactor Concrete Pedestel**
1. DL + equipment + jet load + temperature + OBE 1. 0.25 Fy 0.133 £¢
2. DL + equipment + jet load + temperature + SSE 2, 0.25 F (bendlng)
y 0.267 £ ¢
(bending)
Drywell Concrete Shield*** _ .
1. DL + LL + over pressure + max. temp. + OBE 1. 0.50 Fy 0.45 £ ¢
2. DL + LL + over pressure + max. temp. + SSE . 0,50 F 045 £
3. DL + LL + max. temp. + OBE + jet force 1 ' 'y . c
3. 0.667 Fy 0.60 f¢

*Table V-323, Table 1-A-4, Amend. 22
**Tgble 1-A-2, Amend. 22
*%k%Table 1-A-1, Amend. 22
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING
OBEISSE (% criti~
cal damping)

METHOD
OF
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

1. Bolted and riveted 2.0
assemblies
2. Welded assemblies 1.0
3. Vital piping 0.5
Table V-3-1

Sec. V.3 p. V-3-2

Not available

Class 1 Eiging*
Thermal

MOL + SL
MOL + 2(SL)

MOL = Max. operating loads

g, = Seismic loads due to OBE
= . + 0.
SA £(1.25 Sc 0.25 SH)
f = stress range reduction factor
SC,SH = a-lowable stress, ASA B3l.1

Allowable stress
Sa
SH
Safe shutdown can be

achieved

Reactor vessel supports®

Seismic -
Seismic + jet -

2 (seismic) -

Normal AISC allowables

150% of normal AISC
allowables

150% of normal AISC
allowables

Primary containment %%
DL + operating + LOCA + E

DL + operating + LOCA + E”

* Ques. IV. 1, Amend. 11
*% Table V-3-2, Sec. 3.8.1

ASME Sec. VIII
Code case 1272N-5

See .load combinations and
Supplement 6, Amend. 68,
Appendix 6.
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DESIGN CRITERIA

DAMPING METHOD
OBE/SSE OF
(% Critical QUALIFICATION' AT ACCEPTANCE CRITERIA &
damping) LOAD COMBINATION ALLOWABLE ATRESSES

Not available

Not available

Quoted from answer to Question IV.1l, Amend 11

"The control room panels and auxiliary racks are usually
shipped assembled and therefore these units must be designed
for normal shipping shock which is in the order of several g's
acceleration. Certain components are removed and padded to re-
duce vibration effect and excessive acceleration. 1In all cases,
however, the design analysis is made of the panels and instru-
ments. All relays in safety circuits are energized; and since
they are capable of closing against 1.0g, they can certainly
maintain contact during an acceleration of 0.22g."

Question IV.1l, Amend. 11
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*
SEISMIC REVIEW TABLE Docket Number

50-255
NAME AND NSSS EARTHQUAKE DAT METHOD OF
TYPE OF THE Q A COMBINATION DESIGN SPECTRA
PLANT
NO,
OBE SSE EARTHQUAKE mrgp MODAL TYPE OF
. ¥ GROUND METHOD OF
. TIME HISTORY CoMP. GENERATION OF
USED . DESIGN SPECT !
CP/OL ISSUE DATE ROR. VERT. INTENSITY HOR. VERT. AND 1S COMB P RA FLOOR RESPONSE
[3 '3 M g g COMB SPECTRA
Palisades Nuclear 0.10 0.067 VI 0.20 0.13 Containment design Max imum SRSS - Housner design " W08
Generating Plant Housner spectra. For |horizontal| response spectrum ; gh 3 ] -
Unit 1 floor response spec- |[component | spectra 0588 g
tra generation and with ver- | method —fﬂu e 3 ‘? °I= -
. for equipment and tical com-| for SS9 93 £
Reactor type: PWR piping the 1952 TAFT |ponent structurall .E.f-”g %-c?g ©
Containment type: earthquake was used, |simul- modes and 5 do % ::i
6 buttresses with whose R-S envelops taneously.| piping. *rEEYES
shallow dome the Housner spectra. oL s 0o e
(prestressed con- =z §‘§ 2T 5.
crete) e 05
EELd &
NSSS Manufacturer: e 52 & 2 5
& QAU 0w -
Combustion MVWoL OO o
L Vuo SN v
Engineering LNg A o
@ o253 &
Architect Engineer: b §ﬁ ® v omg
Bechtel B -9 g &5
Too ST &R
o ‘-{;’U ) U o0
ha S g E S : —
LI~ © o - S
Y0y oo
MW~ O
PN EE:
-
3-67/3-71 p. 2-16 [sec. A.2 Sec. A.2 Sec. A.2 Question 5.13 el SR~
7 216 P A-7 p. A-7 p. 5.13-1 L g gyedE
p. A- p. 2= O W 3 U U -~ u
Z 34—~ 32 00

*Information obtained from BNL Docket search and SEPB Report, "Seismic Review of Palisades NPP Unit No. 1".
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL ~ STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION
FOUNDATION GROUND METHOD MATERIAL LIMITATION
AND WATER DAM OF Gs PROFILE DAMP ING ON
ITS DEPTH TYPE  hyrciness| Ve PROFILE TABLE MODFLLING OF SOIL MODAL
DAMPING

Reinforced con-
crete slab

8 1/2 to 13 f¢t.
thick

of well-com-
Below this is about 90 ft.
Bedrock, Mississippian Coldwater

bout 30 ft.

Loose dune sand overties a

5400 fps
for lake
deposits
6700 fps
for glacial till

below

10,000 fps
for bedrock

1t is composed of blue, gray or red

is reached at a depth of about 150 ft.

o

o

]

)]

>

o
— .
-

0 —

-

>

© .
1Y) —
[T ] v
] 2 x
[ = o
o E N -
v 0 U o
o o o~
3} « X
@ q c
Lo wm — 0

10 ft. from ground | Not avail-
surface

able

"Building

¥ éno\;j Py rlt' ic an t§ P '1'1].1;05
10-66, ASCE Fngr.

sprin
tant an

lumped mass,
spring cons
interaction effects'.

which provide rotational restraint.
Mech.

Containment
“Horizontal
FNDT.

Not available

Not available

Not available

Sec.

P

2.3.1
2-10 to p. 2-11

** Type and thickness of bearing information are presented together.



SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
OBE/SSE

(% criti-

cal damping)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
s'q}LowaLz‘STnzsszs

o
.

Sec.

Welded steel framed structures
Bolted steel framed structures

Reinforced concrete: Struc-
tures on soil including struc-
tural damping

Prestressed concrete: con-
tainment structure on soil
including structural
damping

A.2, p. A-8, Appendix A

2.0/2.0

2.0/2.0

5.0/7.5

4.0/7.5

inal design (SSE) for Class I structures except the containment sheﬂl

1. Y = 1/¢ (1.25D + 1.0R + 1.25E)
2. Y = 1/¢ (1.25D + 1,25H + 1.25E)
3. Y = 1/¢ (1.25D + 1.25H + 1,25E)

in the above two equationms)
4.Y = 1/¢ ( 1.0D + 1,0 R + 1.0E”)
5. Y =1/¢ (1.0D + 1.0H + 1.0E7)

(0.9 D is used wheredead 1oad subtracts from critical stress

ACI 318-63 Code
Utlimate strength design

Sec. A.2, p. A-3, AppendixA

final design (SSE) of The containment structure 7 ¢ < .9)

a) Y = 1/¢ (1.05D + L.5P + 1.0 T, + 1.0F)

D) Y = 1/¢ (1.05D + 1.25P + 1.0T" + 1.25H + 1.25E + 1.OF)

¢) Y = 1/¢ (1.05D + 1.25H + 1.0R™+ 1.0F + 1.25E + 1.0T ) 5

d) Y = 1/¢ (1.05D + 1.0F + 1.25H + 1.25W + 1.0 T)  °

e) Y = 1/¢ (1.0D + 1.0P + 1.0T, + 1.0H + 1.0E” +°1.0T ) Sec. B.1.6

£) Y = 1/¢ (1.0D + 1.0H + L.OR™+ 1.0E” + 1.0F + 1.0 o) p. B-5, Appendix B

Y = Required yield strength of the structures gz:zz:?ment Working

D = Dead load of structure and equipment + any other permanent lpads —_—
contributing stress, such as soil or hydrostatic loads a.D+L+F+ T6

R = Force or pressure on structure due to rupture of any one pipp b.D+L+F+T, +E

K = Force on structure due to thermal expansion of pipes under ' A
operating conditions. (or W)

E = Design seismic load for Class I structures

E- = Maximum seismic‘:load for Class I structures c. P© = 1.15P

W = Wind load for Class I structures, tornado load for containmeht FSAR App. B.l

¢ = Capacity reduction factor (Defined in B.1.7)

P = Design accident pressure loads

F = Effective prestress loads

To = Thermal loads due to temperature gradient through wall during operating conditions

TA = Thermal loads due to temperature gradient through the wall and expansion 37-3




SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBR/SSE "OF
é:lcgzii;n ) QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
ping & ALLOWABLE STRESSES
Critical reactor vessel internal structural PL, P ,S , S are defined in
1. Design loading + design earthquake forces P * § | A 4
1) Welded steel plate Analytical * g 8 g 1 m m the ASME Boiler and Pressure
assemblies 1.0/1.0 method P.+ P. $1.55] Vessel Codes, Section III,
B M Article 4.
2) Concrete equipment DC control 2. Normal operating loadings + hypothetical
supports on a- centers earthquake forces o Pm < SD
2.0/2.0 250V-test < _ 2
nother structures / Py 1.5 [1 (S%) ] Sy ASA B31.1
3) Steel piping 0.5/0.5 3. Normal operating loadings + hypothetical P < S "USA Standard Code for pressure

earthquake forces + pipe rupture loadipgs 5

<
Pp £ 1.5 [1-(32_) 1S,

piping power piping."
Piping: FSAR App. A

S, = Minimum tensil strength of material at temperature
SL=s +(1/3) (5 -5) Sec.
Sp = Dzsign stress = 1. Sm P-

Q.5.12, Q.5.7

w W
0NN

Class 1 systems and equipment design (including piping)

1. MOL + PTT + SL 1. Applicable code allowable stress

2. MOL + MTT + SL 2. Minimum yield stress at temperature

3. MOL + MTT + 2SL 3. Minimum yield stress at temperature
no more than + 10%

may be exceed but limited to

Sec. A.2 Question 5.8 MOL = Maximum normal operating load including design pressure, d4sign temperature + piping
Appendix A p. 5.8-3 and support reactions
PTT = Normal planned thermal transients associated with expected |[plant normal operating
transients suych as start-up, shutdown and load swings
MTT = Maximum thermal transients in the sysgems functigning guriT§ gla?t energency conditigns
such as full power reactor trip turblne generator trip, §S ol auxillary” power an
the DBA 37-4
SL = Design seismic load resulting from a seismic ground surface acceleration of 0.lg
2SL = Hypothetical seismic load resulting from a seismic ground surface acceleration of 0.2g




SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
OF
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE &TRESSES

Not available

Not available

Not available

Not available







SEISMIC REVIEW TABLE

Docket Number

50-277, 278
NAME AND NSSS EARTHQUAKE DATA METHOD OF
TYPE OF THE Q COMBINATION DESIGN SPECTRA
PLANT
OBE SSE NO, OF
EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
TIME HISTORY COMP, GENERATION OF
USED
CP/OL 1SSUE DATE HOR. VERT. INTENSITY | HOR. VERT. AN% COMB. DESIGN SPECTRA FLOOR RESPONSE
g g MM g g ) ITS SPECTRA
COMB.
Peach Bottom Atomic 0.05 0.033 Vi1 0.12 0.08 Synthetic time- 2 com- Absolute Time-history
Power Station, history. ponents sum |method using an
Unit 2 and 3 H+V (Response Housner earthquake time-
simultan- |spectrum history whose raw
Reactor type: BWR eous analysis) |{opg: Fig. C.3.1 spectrum response
SSE: Fig. C.3.2 curve is greater
Containment type: than or equal to
Mark I (steel) the site design
Max. acceleration |response spectrum
N8SS Manufacturer: = 0.15g @ 2% curve.
General Electric damping
Architect Engineer:
Bechtel
Unit 2;1-68/8-73 . €.3-2 .
; . C.4-1 p. C.3-2,
Unit 3:1-68/7-74 gei.lz.s. P Sec. €.3.3
p-C.2-1 |p.C.2-2 el _ ~ Bec. C.2.2|Sec, C.3,3 p. C.3-3
p.2.5-12 Cc.2-2 |p.C.2-2 bec. €.3.3)p. €.3-3
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL ~ STRUCTURE INTERACTION

FOE:S?T?SN BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
AND WATER DAM OF Gg PROFILE DAMPING ON
1TS DEPTH TYPE | THICKNESS| Vg PROFILE TABLE MODELLING OF SOIL MODAL
DAMP ING
[lass I structuresy Residualj O to 40 |Not available Varies from 12 to {Site is 9 Fig. C.3.3 Not available Not available [Not avail-
Spread or mat soils.| ft. be- 15 ft. near and miles above | indicates ble
foundation on fresl low sur- upstream. Conowingo fixed
Fock face. Dam; 6 miles] base stick
Peters Creek Schist.Weathergd 25 to below Holt- } model.
Depth: Not avail- Peters 65 ft. wood Dam
hble in thick¢ Reaches 100 ft.
Schist. ness. one mile down~
Auxiliary building3 stream.
Steel H bearing
bile foundation. Fresh 15 to 80
Peters ft. be-
Creek low sur-
Schist. [face.
p. 2.5-10 p. C.3.3
3. 2.7-3, p. 2.7.4 |p. 2.5-| p.2.5- p. 2.5-10
14 14
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SELSMIC REVIEW TABLE

DAMPIRG
OBE/SSE (% criti-
cal damping)

DESIGN CRITERIA

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

einforced concrete strutures 2.0/5.0
teel framed structures 2.0/5.0
Meld steel assemblies 1.0/2.0
Bolted and riveted assemblies 2.0/5.0

. C.2-2

STRUCTURES
LOAD COMBINATION
1. D+ E
2. D+ E”
3. D+ W
4, D+ W
5. D+ E+T
6. D+ E" + T
7. D+ F
where D = Dead load
W = Wind load
W” = Tornado load
E = OBE
p. C.2-6
p. C.2-7
For further reference, refer Appendix C

- m

. DBE

Thermal
= Flood

AISC for structural steel

ACI 318-63 for reinforced
concrete

Maximum allowable stresses

Steel - .9 yield strength

Concrete - .85 compressive

strength

Reinforcement- .9 yield
strength

See Codes on p. C.2-8.

p. C.2-6
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SEISMJC REVIEW TABLE

MECHANICAL & PIPING

DAMPING
OBE/SSE (% criti-
cal damping)

METHOD
OF
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

Welded steel assemblies 1.0/2.0

Bolted and riveted assemblies 2.0/5.0

Seismic Class I Piping System 0.5/0.5

p. C.2-2

Analysis and
tests

p. C.5-1

Normal and upset:

1. D. + pressure

+ pressure + OBE

. + pressure + thermal
+

pressure + OBE + thermal

=s==

2. D.
3. D.
4. D
Emergency:

1. D. W. + DBE

Faulted:

1. D. W. + DBE + Jet reaction forces

For further details refer to TAble C.5.6, Table C.S5.7

Reactor Vessel
ASME BPVC III

Piping
USAS B 31.1.0

Table C.5.6
Table C.5.7
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SEISMIC REVIEW TABLE

ELECTRICAL ZEQUIPMENT

|
DAMPING METHOD \ DESIGN CRITERIA
OBE/SSE OF
QUALIFICATION‘ LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES
Not available Test and Not available Not available
empirical
experience.

JE; C.5-1
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SETSMIC REVTEW TABLE

Docket Number

50-293
METHOD OF
N::EzAgg :;is EARTHQUAKE DATA COMBINATION DESIGN SPECTRA
PLANT
NO, OF
OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
T COMP. GENERATION OF
IME HISTOR
CP/OL ISSUE DATE HOR. VERT. | INTENSITY | HOR. | VERT. ISTORY Ag%E?TS o PESTON SPECTRA rLoogpggigﬂuss
8 8 MM 8 8 COMB.
Pilgrim Nuclear 0.08 0.053 VII 0.15 0.10 Taft Earthquake, Horizontal{ For Time-history
Power Station Unit July 21, 1952 nor- component | piping method using Taft
No. 1 malized to 0.08g and pnd verti-| system: Housner record. Then each
0.15g ground acceler-fkal com- curve was compared
Reactor type: BWR ate was used for com-bonent wer¢ SRSS to the ground re-
puter analysis and acting For sponse spectrum and
Containment type: % results compared a- imultane—| grruct: corrected to fall
Reinforced Concret gainst those from pusly. below the ground
smothed response not a- spectrum curve.
NSSS Manufacturer: spectra method. vailable.
General Electric
Architect Engineer:
Bechtel
App. C, App. C,
Sec. Sec. C.2.3 Sec. Sec. App. C, Sec. Fig. 2.5-5 Sec. 12.2.3.5.2
2.5.3.2 [p. C.0-1 2.5.3.2 2.5.3.2 [Sec. Sec. 12.2.3.5.2 Comment c.3.3 Fig. 2.5-6 p. 12.2-6 '
8-68/6-12 . 2.5-6 p. 2.5-6 |p. 2.5-6[C.2.2 |p. 12.2-5 12.2.4 lF. €.0-7 Comment: 12.2.2
. C.0- p. 2-26 o 2-22
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION
GROUND METHOD MATERIAL LIMITATION
FOUNDATION
AND ] WATER DAM OF Gs PROFILE DAMP ING ON
ITS DEPTH TYPE THICKNESY V s PROFILE TABLE MODELLING OF SOIL MODAL
DAMP ING
= :
Heavily rein- HE il Not available. | Ground water table{Not avail- | Stick model Not available. Not available{ Not avail
forced concrete |% Q4 ,, |- generally follows ]able. with soil able.
mat 8 f£t. depth |98 oo$ fud the site topo- springs.
WSS 5 3 graphy. i.e.,
a1 moderately steep
C - 14 round water gra-
YT I° ients are present
BB ith flow toward
82510 Cape Cod Bay.
0w~ 0« O
T 4 B Water level is a-
“%ao |8 bout 2 1/2 to 5 ft.
3wl from surface
§~o0 al® (gathered from
So2y E boring logs).
H w00 g
—- i
worp|d
RN -]
a v
o3 [
- 3 -l &
w0 O - v
alr -SRI ]
U o [} [SIL ]
avo >[0
- 0alsx
WY k|D -
& @ o0l U W
Ut o -]
Ol 0wl
®_ o °
12.2.2.1 kool ds Sec
Sec. .2.2.1, tonglmau .
Sec. 2.6.1.3.2,
p. 12.2-2 7583|358 :Cz.aq 12.2.3.5.2
it p. 12.2-5
Sec. 2.5.2.4.2
and Sec. 2.5.2.4.3
p. 2.5-4




SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
OBE/SSE

DESIGN CRITERIA

(% criti-

cal damping) LOAD COMBINATION

ACCEPTANCB|CRITERIA
& ALLOWABLE STRESSES

Reinforced concrete building

Internal concrete structures
and equipment supports

Steel frame structures
Bolted steel assemblies

Welded assemblies

Table 12.2.3, p. 12.2-6

5.0/7.5 1. Dead load + OBE,

2.0/3.0 2. Dead load + wind loading.

2.0/5.0

2.0/5.0 3. Dead load + jet forces and pressure and temperature

transient with rupture of single pipe + OBE.
1.0/2.0

4. Dead load + R + SSE

R= Jet forces and pressure and temperature transient with
rupture of single pipe.

Details: See C.2.3, App. C, p. C.0-2

Stresses according
AISC. and ACI Codes.

Maximum allowable stress
increased 1/3 above nor-
mal code-allowable stress.

Normal code-allowable
stress.

Steel - 15% of AISC Code
allowable stress concrete
-0.75 f’c where "working
stress design' method is
used. Reinforcement =
0.9 f when "ultimate
strength design"” method is
used. Load factor of 9.0
is used with appropiate
reduction factor as in
ACI-318-63.

Details: See C.2.3, App. C,
p. C.0-2
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA

DAMPING METHOD
OBE/SSE "OF

QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA

& ALLOWABLE STRESSES

ASME BPVC Section III

Class I Piping System 0.5/1.0

Table 12.2.3, p. 12.2-6

Both analyti-
cal and empir-
ical (testing){

App. C, C.3.1,
p. C.0-5

Load combinations are presented as tables.

Drywell membrane stresses:

D+ R+ E
D+ R + flood

Table C-9
Table C-20

Per ASME Code.

stress intensities are defined per code
paragraph N-413 and their limits as per

code N-413.

Sec.. C.3.4, App. C, p. C.0-7

Table 12.2.3-2

39-4




SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD \

OF
QUALIFICATION

DESIGN CRITERIA

-

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available

Not available

Not available

Not available
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SEISMIC

REVIEW TABLE

bocket Number

50-266, 301
NAME AND NSSS EARTHQUAKE DATA METHOD OF
TYPE OF THE q COMBINATION DESIGN SPECTRA
PLANT
OBE SSE NO, OF
EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
TIME HISTORY COMP ., GENERATION OF
SED
cp/oL 1SSUE DATE | WOR. | vERT. |iwTEwsiTy | mor. | vemr. D COMB. DESIGN SPECTRA | FLOOR RESPONSE
8 8 mm 8 8 COMB TS SPECTRA
Point Beach Nuclear 0.06 0.04 NOT 0.18 0.08 NOT AVAILABLE Horizontal| SRSS Housner Spectra |Olympia, Washing-
Plant AVAILABLE & ton
Unit No. 1 & 2 Vertical N80OE on April 13,
IComponents 1949 Earthquake
Reactor type: PWR Combined normalized to .06g
Simultan- was used for this
Containment type: eously analysis.
6 buttresses with
shallow dome
(prestressed con~-
crete)
NSSS Manufacturer:
-Westinghouse
Architect Engineer:
Bechtel
Q. 5.2
Unit 1: 7-67/10-70 Pec. 5.1 Sec. 5.1 hppend. A §ec. 5.1.2.kF p. 5.2-2 Append. A.
Unit 2: 7-68/11-71 . 5.1-41 p. 5.1-41 . A-3 p. 5.1-52 | Fig. A-1 & A-2 p. A-18
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL - STRUCTURE INTERACTION

ro?ngirgzn BEARING INFORMATION GROUND METHOD MATERIAL  |LIMITATION
AND WATER DAM OF Gs PROFILE DAMPING ON
TYPE |[THICKNESS] V_ PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH L DAMPING
For containment erburded NOT AVAILABLE ['The potable water NOT Structure: NOT AVAILABLE OBE/SSE: NOT
building: oils: 70 ft. for use at the AVAILABLE |Stick Model 5.0/5.0 AVAILABLE
ilty clay, to Point Beach Plant Soil: F of damping
Reinforced con- ilty sand,100 ft. Hs drawn from a 257 Cantilever factors.
crete foundationpand, gra- ft. deep well." Beam assumptio1
slab which is el, cob- indicates fixeq
supported by les and base modelling
steel H-piles oulders | _ _ _ _|
edrock:
Depth 1is not iagara NOT
available lolomite
the bed- |AVALIL-
tock as a|ABLE
yhole cond
sists of
dolomites
limestongs
and sandA
stones.
Sec. 1.2
p. 1.2-2
Sec.. 2.11.4 Sec., 2.9.3 Sec. 2.6 Q.5.15 Append. A
p. 2.11-3 . 2.9-2 p. 2.6-10 p-Q5.15-6 . A-S5
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SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
OBE/SSE

(% critical damping)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE' 8TRESSES

Welded Steel FramedStructures
Bolted Steel Framed Structures

Prestressed Concrete Containment
Structures on Piles

Append. A
p. A-5
Table A.1-1

Reinforced Concrete Structures on Solls

2.0/2.0
2.5/5.0
5.0/7.5

2.0/5.0

For Containment Structures:

a)
b)
c)
d)
e)
f) Y

e e e

o nu

Note:

(1.05D + 1.5p + 1.0TA + 1.0F)
(1.05D + 1.25p + 1.0TA + 1.25H
(1.05D + 1.25H + 1.0R + 1.0F +
(1.05D + 1.0F + 1.25H + 1.0W +

1/4
1/4
1/¢
1/¢
1/¢
1/¢

critical stress.

1
1

1.25E + 1.0F)
.25E + 1.0To)
.0To)

(1.0D + 1.0p + 1.0TA + 1.0H + 1.0E' + 1.0F)
(1.0D + 1.0H + 1.0R + 1.0E'" + 1.OF + 1.0To)

0.95D is used instead of 1.05D where dead load subtracts

For ConcreteStructures of the
Reactor Containment:
ACI-318-63,

For further details refer to Sec.
5.1 p. 5.1-8

Sec. 5.1
p. 5.1-2

40-3




SEISMIC REVIEW TABLE

MECHANICAL & PIPING
DESIGN CRITE
DAMPING METHOD ¢ RIA
OBE/SSE OF
. QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
(% critical T & ALLOWABLE STRESSES
damping) Pressure Vessel Piping
Interior Concrete Equip. Analytical Normal Conditions (a) P < S For pressure piping:
m—m ASME BPVC, USAS B31.3
Supports 2.0/2.9 & (b) P_(or P )+P_<1.58
Vital Piping Systems 0.5/0.% Testing m L’ B= m
Welded Steel Plate Assemblies 1.0/2.0 (¢) P (or P )+P_+Q<3.0S P<S [For reactor vessel:
. L= m B SME Sec. III, Class A
Upset Conditions (a) Pm < Sm A c. ’
(Normal + OBE) (b) Pm(or PL)+PB§}.SSm
(¢) Pm(or PL)+PB+Q§}.OSm P<1.28
Emergency Conditions(a) P <1.2S or P_<S§
m— m my
whichever 1s larger
(b) Pm(or PL)+PB§}.5 (1.2Sm)or P<1.2§
Pm(or PL)+PBil.5 (Sy)
whichever is larger
Faulted Conditions Design Limit Curves of
WCAP-5890, Rev. | as Same as
(Normal + DBE, Modified by Note 1 of Pressure
Append. A Normal + DBA, This Appendix Vessel
p. A-3 Normal + DBE + DBA')
. P = Primary general membrane stress intensity pppend. A
Append. A Vol. 2 P" < pri 1 1 b 1 p. A-3
p. A5 bec. 5.1 L = Primary local membrane stress intensity Sec. 4
Table A.l1-1 b, 5.1-41 PB = Primary bending stress intensity Table 4.1-9
Q" = Secondary stress intensity
S = Stress intensity from ASME BPVC III Code DBA' = Steady-state Portion of Design Basis Accident
m . .
S = Minimum specified material yield

y Append. A, Table A.3-1 40-4



SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE ATRESSES
NOT AVAILABLE Testing as NOT AVAILABLE NOT AVAILABLE

Q.5.2
p. 5.2-2

per WCAP 7397-1.
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SEISMLIC REVIEW TABLE

Docket Number

50-282,306
NAME AND NSSS EARTHQUAKE DATA METHOD OF
TYPE OF THE Q COMBINATION DESIGN SPECTRA
PLANT
OBE NO, OF
SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
TIME HISTORY uSED RO
USED . DESIGN SPE
CP/OL ISSUE DATE HOR. VERT. INTENSITY | HOR. VERT, AND 1TS CoMB IGN SPECTRA FLOOR RESPONSE
8 8 MM g g COMB. SPECTRA
Prairie Island 0.06 0.04 VI 0.12 0.08 Synthetic t ime- 2 com- SRSS Housner Time hiStOl’y method.
Nuclear Generating history |poncnts
Plant Unit 1 and 2 combined For details refer
linearly to John A. Blume
Reactor Type: PWR JAB-PS-02 report, JAB-PS-04.
App. B

Containment Type: . Jggn Biume

Dry Containment-

Cylindrical (Steel)
NSSS Manufacturer:

Westinghouse
Architect Engineer:

Pioneer

App. B
Sec. Sec. Sec. B.6.
Sec. Sec. 2.10.2  p.2.1 B. 6-7 B.6-9 3(1) App. A. App. B

Unit #1: 6-68/8-73 2.10.2 6.2.1 p. 2.10 p. 5.2 Apn. A-1 B.6-6 Plate 4.5.4.6 Sec. B6.3 _
Unit #2: 6-68/10-74 |p. 2.10-2p. 5.2-6 -2 -6 p. 4.11 p. B.6-10 ’ p. B.6-6 to B.6-7
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SEISMIC R

EVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL -~ STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION
FOUNDATION GROUND METHOD MATERIAL LIMITATION
AND i WATER DAM OF G, PROFILE DAMPING oN
ITS DEPTH TYPE |THICKNESS V’ PROFILE TABLE MODELLING OF SOIL MODAL
DAMP ING
Plant grade is atverbur- }|Struc- Elv. 470 Ground water table | Lock and Stick model ~ot available, 5% of criticaljNot avail-
Elv. 693.5 en tures aro 0-20 ft/sec|is 5 ft to 20 ft off dam number Jwith soil damping. able.
aterials| founded loose the ground surface | 2 is 17 springs.
1. Mat foundatiormare on sand of the site and niles up-
at Elv. 676 ermeable| densified Elv 2150 slope southwest stream of
andy sandy 20_50 fe/sec from the Missippi | plant site.
App. A-1, p. 5.1 luvial | Alluvial River toward It is 3250
oils soils of med Vermillion River. ft long
Because of prob- from 158 to dense dike, 2
lem with lique- lacial 185 feet| Elv. 2860 single-lift
faction of soils putwash 50-180 ft/sec locks with
above Elv. 645 nd very chambers
due to ground ecent dense 110'x600"'
acceleration, iver . and 110'x
the soil above Heposits Elv. 5020 500'; and a
Elv. 645 is den- frhe bed- 180-4100 {t/sec spillway
sified to a min- bk is Sandstone section of
imum relative andstone| 20-30 ft.
density of 85%. f Fran-
onia
ormation
f <180 Amend. 22
For further eet in Apn. A Sec. 2.7.3 | Apr. B Arend. 12
detalls refer to fhicknes Sec. 4 Sec, 2.7.1 p. 2.7-8C Sec. b6 Lpp. b
App. Al, Sec. 5 Sec. 2.J0.4 Plate 4.1 n. 2.7-1 p. 2.6-6 Table B.6-5
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SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
OBE/SSE

(% criti-~
cal damping)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE' STRESSES

Reactor building containment vessel:

Reactor building shield structure:

Reactor building internal concrete
construction:

Steel framed structures:

Reinforced concrete construction:

Amend. 12 (11-15-71)

App. B
Table B.6-5

1.0/1.0

2.0/2.0

5.0/5.0
2.0/2.0

2.0/2.0

L. C.
Normal operating
OBE

DBE

Tornado

Other

For details refer to

Class 1
+ L+ (Wor S)
+ L + DBA + greater of the OBE +
(W or S)

D
D
D+ L+ S + DBA + DBE

D + L + tornado + tornado missiles

Jet forces, rupture loads, flood
whereever applicable

App. B, Sec. B.6.1, p. B.6-1 and

Table B.6-1.

R/C Steel
ACI 318-63 AISC
il i\

1 1/2 times ACI 318-63
1 1/2 AIsC

f =0.8 £~ f=09F
c c s y
f =0.9F
s y
Apn. B
Sec. B.3
p. B.3-1
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SE1SM1C REVIEW TABLE

MECHANICAL & PIPING

DAMP ING METHOD DESIGN CRITERIA
OBE/SSE "OF
» criti-
cal danping) QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
Piping systems: 0.5/0.5 Analytical Vessel Piping ASME, BPVC, Section III
and 1. Normal condition (a)y P :_Sm
Mechanical equipment: 2,0/2.0 testing. (p.L. thermal and () Pm(or P Y4P <1.5S Pes ANST B31.1, 1967
pressure) w L B — n — (App. B., Table B.7~3)
(¢) P (or P )+P +Q < 3.0S
m L B - m
. 5.2-11
2. Upset condition (a) Pm 1§m Kpn B Table B.7-3
(normal and OBE) (b) P_(or P,)+B, <1.5$ P<1.28 ‘
m LB — m -
(c) P_(or P )+B,+Q <3.05
LOAD COMBINATION(cont.)
3. Emergency condition (a) Pm :}.ZSm or Sy P =Primary general membrane
whichever is larger P<1.5(1.29) stress intensity
(b) P (or PL)+{% i}.S(l.ZSm) P,=Primary local membrane stress
" 1.55 hich roi intensity
2§rgér\ whichever 1s PB=§ri:arztbending stress
4. Faulted condition (a) P i}.SSn or 1,28 q =52co::ary stress intensit
(Normal+DBE+pipe . D y . S =All bly . ‘ty
ture) whichever is larger P ipy or o owable stress intensity
rup (b) P _(or PL)+P <2.258  or 1.8S value from ASME, BPVC
m .B 'm S =Maximum specified material
App. B 1.8755 whichever is larger . h 4
Amend. 12 (11-15-71) Sec. B.7(i) y Hgfg_ggegggleﬁ‘e;fi 2
App. B p. B.7-9 S _=Minimum specified yield strength (ASME, BPVC Code, Sec. ILI) P =Stress @ )
Table B.6-5 p. B.7-14 y

Amend.

11, App. B., Table B.7-2 and Table B.7-3

S =Allowable stress from ANSI

B31.1 code for power pipin%967

App. B, Table B.7-3.
p. 5.2-11




SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
OF
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available.

Not available.

Not available.

Not available.
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SEISMIC REVIEW TABLE

Docket Number

50-254, 265
NAME AND NSSS EARTHQUAKE DATA METHOD OF
TYPE OF THE Q COMBINATION DESIGN SPECTRA
PLANT
OBE NO, OF
SSE FARTHQUAKE EARTH, MODAL TYPE OF GROUND METHOD OF
TIME H Comp. GENERATION OF
ME HISTORY USED . DESIGN SPECT
CP/OL 1SSUE DATE HgR- VERT. INTPNSITY ROR. VERT. AND ITS coe " FLOO?PEE::KNSE
g ot g 8 COMB.
Quad - Cities 0.12 0.08 VII 0.24 0.16 South-East component | Horizon- SRSS Ground response
Station of San Francisco tal and spectra for the Normalized
Unit 1 and 2 Golden Gate 1952 vertical Golden Gate Park [Golden Gate 1952
earthquake normalized| components carthquake as well fearthquake was
Reactor type: BWR to a maximum ground |combined as the Housner used for the Time
! acceleration. simulta- spectra. History Mettod.
Containment type: : neously.
Mark I(Steel)
NSSS Manufacturer:
General Electric
Architect Engineer:
Sargent & Lundy,
Engineers
Sec., 2.6 | Sec. Sec. Sec. 2.6)gec Append. C Sec Sec Amend. 13, Sec. 12,| Sec. 12, Amend.13
Unit 1: 2-67/9-71 p. 2.6-1 [12.1.1.3 |12.1.1.3 p. 2.6-1112.1.1.3 p. E-1 12.1.2 12.1.2 p. 12.1-1, p. 12.3-8
12.1-6 p. 2.6-1 p-12.1-6 p.12.1-9 p.12.1-9 Fig. 12.1-1
Unit 2: 2-67/3-72 p. 2.2
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION
FOUNDATION GROUND METHOD MATERIAL LIMITATION
"AND WATER DAM OF G8 PROFILE DAMPING ON
ITS DEPTH TYPE THICKNESS Va PROFILE TABLE MODELLING OF SOIL MODAL
DAMP ING
Zone 1:

Reactor building:|(above El Turbine Room Not available. This site Structure: 300,000 psi to 1,500,000 |Not available. Not a-
Reinforced con- |530) con-f0 to 20 No. 1. is about Stick Model psi vailable.
crete foundationdtains both ft. Middle Grout Zon midway be- Soil:

B good & popr tween Lock | o "7y,
297 ff.-'o by zones muci ?{;2(.)0 to 9’000 and Dam No. z;g‘;slflieg
150 fe. -0 of bad rotk above Upper Soft 14 and 13 base assump-

as been Zone 5,500 to :? {ssipDi tion.
xcavated| _ _ _ | 7,500 fps. Upper 118S1SsS1pPY
one 2: Soft Zone 3,900 River.
(E1 530-5p0) -
rimarily 30 fr ‘to 5,100 fps.
ood rock *{Good Rock Zone
pone 3: |~ 18,000 fps.
(E1 500_475) Lower Soft Zone
both good 25 ft. 4,700 to 6,200
b poor fps. below Deep
pones._ 1 _ _ _ | Soft Zone 6,000
fone 4 W fp—s———
[Below El
,75) 50 ft.
brimarily
$ood rocki _ _ _ | !
Sec. 12.1.2.1 hmend. 15 Amend. 15, p.6 Sec. 2.4, Sec. 12.1.2, Amend. 15, 1 of 2
p. 12.1-7 . 13 p. 2.4-1 p. 12.1-8 and
Table 4 p. 12.1-9
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SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
OBE/SSE

(% crici-
cal damping)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE' STRESSES

Reinforced concrete structure
Steel frame structure

Welded assemblies

Bolted and riveted assemblies

*(For both 0.B.E and D.B.E.)

and p. 12.2-4

Sec. 12.1.1.3, Table 12.1.1, p.

12.1-6

[£%]

o
.

Primary containment (including penetrations) =

a) D+ P+ H+T+E
b) D+ P +

H+ T+
¢) D+ P+H+T+

E
E”
Class I structure =

+ R+ E

+ R + E7
+ L

oo o

D = Dead load; L = Wind live load .

P = Pressure due to loss-of-coolant accident

R = Jet force or pressure on structure due to rupture
of any one pipe

H = Force on structure due to thermal expansion of pipes
under operating conditions

T = Thermal loads on containment, reactor vessel, and internals
due to loss-of-coolant accident.

E = Design earthquake load, ground horizontal g
vertical g = 0.68

E® = Maximum earthquake load, ground horizontal g = 0.24,
vertical g = 0.16

0.12,

Amend. Sec. 12, p. 12.1-3 v p. 12.1-6

AISC - For structure steel

ACI - 318 - 63

Amend. 13, Sec. 12, p. 12.13-1
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBE ’
/SSE (% criti- OF
cal damping) QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
Vital'Piping Systems 0.5 Analytical Reactor primary vessel supports = For reactor pressure vessel:
a) D+ H+ E ASME Boil and Pressure
(For both O.B.E. and D.B.E. b) D+ H+ R + E Code, Sec. III, 1963 and
except for the standby gas c) D+ H+E’ Summer 1964, Append. A.
treatment system, where
1% of critical damping was Reactor primary vessel intermals = Class 1 piping:
used). USAS B31.1
a) D+ E
b) D+ E”
c) P+ D+ T
Other major Class 1 equipment =
a) D+ T+ M+ E
b) D+ T+ M+ E”
For designations refer to previous page.
Sec. 12.1.1.3, Table 12.1.1 Amend. Sec. 12] Amend. 13, Sec. 12, Append. C p. ii,
. 12.1-6
p. 1 p. 12.2-14 p. 12.3-10 Amend. Sec. 12, p. 12.1-4
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SETSMIC REVIEW TABLE

ELECTRICAL EQUIPMERT

DAMPING
OBE/SSE

METHOD
OF i
QUALIFICATION

|
|

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available.

Not available.

Not availlable.

Not available.
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SEISMIC REVIEW TABLE

Docket Number
50-312
NAME AND NSSS EARTHQUAKE DATA METHOD OF
TYPE OF THE Q COMBINATION DESIGN SPECTRA
PLANT
'NO, OF
OBE SSE EARTHQUAKE [EARTH. MODAL TYPE OF GROUND METHOD OF
\ ! TIME HISTORY | Ecsnm. el
JSED D
CP/OL ISSUE DATE HOR. | VERT. |INTENSITY | HOR. | VERT. | e COHB. ESIGN SPECTRA FLOOR RESPONSE
g g MM P g g ~D ITS SPECTRA
i CO&{B. :
Rancho Seco Nuclear 0.13 0.09 VI £ 0.25 0.17 1952 Taft Earthquake[@2 5§ 9 SRSS both | Accelerogram of Time-history
Generating Station 3 W R0 for strucq{ Taft Earthquake acceleration method
Unit No. 1 ! DY tures and | 1952. The respons
i 2o piping. spectra are broad-
ﬁeactor type: PWR ' 223873 ened in their rang
! } {E § % 3 of peak responses.
Containment type: i 2R3 -
3 buttresses with | bz 2482
shallow dome (pre- ! 22c9%4
stressed concrete) ! .99
[ ' | 222483
SSS Manufacturer: | i SR3T%
Babcock and Wilcox l i g pE 5
cw g 9O
! Ewucud
Architect Engineer: ! S3%0 S8
Bechtel i | P -
| ! v of @ > A
I | 3 .3:§
| o ° 879
| G5 e B
: BRIV
H O u3 @Ay
U g oo
2.55%
= ¢ 3o
6 T
10-68/8-74 p. 5.1-2 Ip. 5.1-2 ' p. 5.1-2 |p. 5.1-2 Appendix 5B Elestion Question | Appendix 5B Appendix B
l p. SB-4 AEC 5.51 |AEC 5-51 |p. 5B-4, Figs. p. 5B-4
p. 5A-51 p. 5A-51 SK6292-5-59 and

SK6292-5-62
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION
FOUNDATION GROUND METHOD MATERIAL LIMITATION
AND k WATER DAM OF G, PROFILE DAMPING ON
ITS DEPTH TYPE THICKNESS| V_ PROFILE TABLE MODELLING OF SOIL MODAL
DAMP ING
ircular reinforc-

d concrete mat
ft thickness

Foundation is
fFound about 35 ft
below grade sur-
Face. :

Sec. 5.2.1

p. 5.2-1

Appendix 2E P
. 2E-1

00 to 2000 ft tertiary or

The granite & metamorphic basement is overlain

in the site by 15
older sediments.

ppendix |2C,
C-7, Tafle 2C-1.2
ec. 2.5

,gravel

The surface unit is pliocene

The surface unit of pliocene laguna formation

laguna formation of firm siltstone, sand
is about 126 ft.

(g}

ot available.

150 ft below
original ground
surface.

p. 2.4-1

Data on reservoirs and lakes within 50-mile

radius are given in Table 2,4-1.
2, Plot of on-site dam, Question AEC No. 2.14,

1.

Appendix 2A
p. 2A-132

Stick model
with soil
springs.

Sec. 5.2.1.3.§

p. 5.2-18

! Not available

basis earth-
quake.

hWppendix 5B
p. 5B-6

L10% for design{Not availabled.
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SEISMIC REVIEW TABLE

STRUCTURES

DESIGN CRITERIA

*NOTE. Stress level 1

Stress level 2
Stress level 3
Stress level &4
Appendix 5B
p. 5B-7

Working stress

At or just below yield poin

Varies

30 (OBE, SSE)[ A
low, well below proportion-
al limit. Stress below 1/4 yield point,

10.0/15.0f o
. Rocking of entire structure 5.0/9.0
Translation of entire structure

-3

-0

E

ating conditions.
Thermal loads due to the temperature gradient.

OBE

Required capacity to resist factored loads.
DBE

.1-6 and p. 5.2-7

DAMPING
OBE/SSE o
(% criti- LOAD COMBINATION ACCEPTANCE CRITERIA
- cal damping) & ALLOWABLE' 8TRESSES
Stress level: &) ¢C = (1¥0.05) D + L,5 P + 1.0 Ty + T,0 ¥ 1. ACIS318-63
1. a) Welded structural steel, reinforced 0.5/1.0 B) ¢C = (1%0.05) D + 1.25 P + 1.0 Ty + 1.25 H+1.25 E+ 1.0 F Ultimate strength method
or prestressed concrete, no crack- C) ¢C - (1#0.05) D + 1.25 H+ 1.0 R +.%.0 F+1.25 E+1.0T¢ Question AEC 5.23, p. 5A-25
ing, no joint slip. D) ¢C = 1.0 D+ 1.0 P+ 1.0 Ty + 1.0 EY + 1L0F+1.0H
0. a) Welded structural steel, reinforced 2.0 E) ¢¢=1.0D+1.0H+1.0R% 1LO0E'+1.0F+1.0T, 2. AISC (Sixth Edition)
and prestressed concrete (only slight 4 = Capacity reduction factor Sec. 5.1.3, p. 5.1-4
cracking). B .
b) Reinforced te wi _ D = Dead loads of structures and equipment plus any other perma-| NOTE:
able crzikizz?cre e with consider 3.0/5.0 nent loading contribution stress, such as hydrostatic or 1. Normal working stress.
¢) Bolted and/or riveted steel. 5.0/7.0 soil, - Design methods are used for
B. a) Welded structural steel, prestressed '5 0' P = Design accident pressure load, design load case.
: F = Effective prestress loads,
co t ithout -
ncrete §w out complete loss in R = Force or pressure on structure due to rupture of any one 2. Factored load case--to check
b g;estress é pipe the capacity to withstand
restr t - .
strzsseizit concrete with no pre 7.0 'H = Force on structure due to thermal expansion or contraction accident conditlons.
¢) Reinforced concrete. 7.0/10.0 of pipes due to design conditions.
d) Bolted and/or riveted steel. *“YI7 = Thermal loads due to the temperature gradient during oper-

Sec. 5.1.4, p. 5.1-4a
For details see: Sec. 5.2.1.3
p. 5.2-11
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA

DAMP ING METHOD
OBE/SSE OF
(% criti- QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
cal damping)

) ) < . S
Vital piping systems or equip- Dynamic I. Design loads + OBE loads F 1.0°5, Nuclear vessels. ASME BPVC
Ament' analysis P 4P, < 1.5 S, 1967, Section III

Testin . + 23 Piping: USAS I, B3l.7
Low, well below proportional 0.5 & It Design loads DBE loads Pm < 1.2 %
limit, stress below 1/4 yield PL+PB < 1.2 (1.5 %])
point. III. Design loads plus pipe rup- Sm < 2/3 SU
ture load p +PB < 2/3 SU
Working stress, no more than 0.5/1.0 v. Design loads + DBE + pipe P < 2/3s
point. + rupturce loads Pm+; Z/g S
L7 = u
At or just below point. 0.5/2.0 PL = Primary local membrane stress intensity.
Pm = Primary general membrane stress intensity.
PB = Primary bending stress intensity.
S™ = Allowable membrane stress intensity.
SE = Ultimate stress for unirradiated material at operating
temperature.
Question
AEC 5.49
p. 5B-7 p. S5A-49 . 414 p. 4.1-5
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
OF _
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available.

Test data/or calculations of equipment to with-
stand OBE and DBE are provided by vendors.

Question

Not available,

Not available.
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SEISMIC REVIEW TABLE™*

Dncket Number

50-244
NAME AND NSSS EARTHQUAKE DATA METHOD OF DESIGN SPECTRA
TYPE OF THE COMBINATION
PLANT
OBE NO, OF
SSE EARTHQUAKE EARTH. MCDAL TYPE OF GROUND METHOD OF
’ COMP . GENERATION OF
TIME HISTORY USED COMB, DESICN SPECTRA FLOOR RESPONSE
CP/OL ISSUE DATE HOR. VERT. INTENSITY AOR, VERT. AND ITS SPECTRA
8 8 MM 8 8 COMB. ‘
Two comp., ne Equivalent static
Robert Emmett Ginna 0.08 0.08 \ 0.20 0.20 None used Narger P ?EOntain— Housner agproach based on
Nuclear Power Plant, horizontal ment Housner ground
Unit No. 1 blus ver- analyzed spectra.
tical,com#?s singli Mult imod
eactor type: PWR b ined via egree o ultimode response
Containment type: Mdirect freedom). spectrum analysis
cylindrical ddition" used to check con-
tainment vessel and
without buttresses ertical | -
(prestressed concretg) omponent RHRS pipeline from
P 1 RCS loop to con-
s assumed .
Nsss Manufacturer: nampli- tainment.
Westinghouse ied due
o high
Architect Engineer: <ial
Gilbert tiffness
of the conq
Fainment.
Bec Sec. Sec. Sec .
b.1.2.4 .1.2.4 5.1.2.4 .1.2.4
. i. Sec. 2.9 - 5_
4-66/9-69 §.1.2-15 [.1.2-15 fp- 2:9°1  |s.1.2-15 b.1.2-15 l

*Information was obtained from BNL Docket Search and SEPB Report
"Seismic Review of Ginna Nuclear Power Station Unit No. 1 for SEP, Phase 1 Report".
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SEISMIC REVIEW TABLE
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SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
OBE/SSE

(% criti-
cal damping)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

1. Containment structure
(prestressed cylindrical w

2. Concrete support structure
for reactor vessel and ste
generator

3. Steel assemblies
a) Bolted or riveted
b) Welded

4. Other concrete above
ground

Table 5.1.2-1

all)

am

~

o

w

Cop;pinmcp;_St{gftpfq_Louding Combinations:
Normal- 12 load combinations, example

T.0DL + 1.17 VP + 1.0 0Tg + 2.0 F

Test- 4 load combinations, examnle

1.0 bl. + 1,17 vp + L.0 ﬁTw + 1.15 IP

Accident Pressure-

Cond. "d" - 12 load combinations, example

1.0 b + 1.17 VP + 1.0 OTK + 1.0 TP + 1.0 ATHO + 0.8 K
(a=0.1g)

cond. "a" - 4 load combinations, example

1.0 DL+ 1.17 vp + 1.0 0T, + 1.5 TP + 1.0 AT90

"L -8 load combinations, example

ne o -
+ 1.25 TP + 1.0 AI9O+F

Cond.

1.0 bL + 1.17 vP + 1.0 ()Tw

Cond. "¢" - 8 load combinations, example
1.0 DI. + 1.17 VP + 1.0 OTS + 1.0 TP + 1.0 AT6O + 2.0 E

DL = Dead load IP = Internal pressure (p=60 psi%
VP = Vertical prestruss AT6 = Accident pressure + tem-
0T, g ™ Operat ing temp. winter, perature (p = 60 psig,

, summer T = 286°F)

App. 5D, Table 5.1.2-41 FSAR

E = Design eartaquake (a=0.1g)

ACT-1218

AISC - 63

State of New York

Building Construction Code,
1961 (Class ITT structures)

~
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBE/SSE (7 criti- "OF
& ALLOWABLE STRESSES
. . Loading Vessels and SME BPVC Sec. III, USAS B3l.1
1. Vital Piping System 0.5 Analytical Combinat ion Reactor Internals Pipin P
and — IZRTE Supports
Testing 1. Normal + OBE P S s PS1.258 -L-_ Vorking stress
< <
PL + PB_ 1.5 Sm PL + PB_ 1.2 8
2. Normal + SSE Pm < 1.2 Sm Pm £1.28 -4-  within yield after load
< < 1. . redistribution
PL + PB 1.2(1.5 sm) PL + _P__B. 1.2(1.5 8)
3. Normal + Pipe Pms 1.2 Sm Pm.<- 1.2 8§ d- within yield after load
rupture 103ds  p 4R S 1.2 (1.55) P+ PyS 1.2(L.5 §) redisttibution
X . Fuel Pool Racks:
Pm = Primary general membrane stress; or stress intemsity Reg. guides 1.13, 26, 28, 38, 60,
P. = Primary local membrane stress; or stress intensity 61
L ANST N 18.2 - 1973
PB = Primary bending stress; or stress intensity ANSI N 45.2.2 - 1972
Sm = Stress intensity value from ASME B and PV Code Sec. III ANST N 45.2.13 - 1974
S = Allowable stress from USAS B31.1 Code for pressure piping |Structural Welding Code
AWS Spec. D1.l1 Rev. 2-74
ASME BPV Code, Sec. III,
Se¢,VIII, and IX, 1974
Amend. 2 AISC - 1974
T 5.1.2-1 ’
able Question 5 FSAR 5.1.2, FSAR App. 4-A, Table 1 FSAR 9.5, App. l4A

Equipment:

FSAR Table 3.2.3-2 through 3.2.3-7

[NAWS




SEISMIC REVIEW TABLE

ELECTRICAL -EQUIPMENT

DAMP ING
OBE/SSE

METHOD
OF ‘
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available

Testing

Amend. 2
Question 5

Class I instrumentation:

Control Room:

Racks have been assembled and the mounting and wiring of all
components has been designed such that the functions of the
circuits or equipment will perform in accordance with pre-
scribed limits when subjected to seismic accelerations of 0.21g
in the horizontal and vertical direction simultaneously.

" Control room, containment, and auxiliary bidg:

Mounting and wiring of all components has been done such that
simultaneous accelerations of 0.52g in the horizontal and
vertical planes will not dislodge, cause relative movement or
result in any loss or change of function of circuits or equip-
ment.

Section 5.1.2.4, 7.2

Not available
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SEISMIC REVIEW TABLE

Docket Number

50-272, 311
NAME AND NSS MET
TYPE OF 'mzs EARTHQUAKE DATA comfx{ggrggn DESIGN SPECTRA
PLANT :
OBE SSE NO, OF
EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
COMP . GENERATION OF
CP/OL ISSUE DATE HOR. VERT. | INTENSITY | HOR. TIME HISTORY A‘;?,E‘;TS COMB. DESIGN SPECTRA FLOOR RESPONSE
g MM 8 COMB. SPECTRA
Salem Nuclear 0.10 0.067 VI 0.20 F1 Centro (N-S) May [[he verti-|l.Responsell. For freq > 0.33 | Time history
Generating Station 18, 1940 normalized cal com—- ([spectra cps: method.
Units 1 and 2 to 0.10g to 0.20g ponent wasjanalysis: |Aug spectra
New Jexsey for OBE and DBE considered|Sq root of|developed by
! respectively was to be sum. of Housner.
Reactor type: PWR used for containmentpcting squares
structure analysis imultane~|but if < }2. For freq< 0.33
Containment type: by step by step jusly with|3 modes+ |cps:
Atmospheric integration method. he hori- |absolute |Utilized data
(reinforced concret ontal sum of suggested by
otior. maximum Newmark.
NSSS Manufacturer: values.
Westinghouse 2,Time
history
Architect Engineer: analysis
United Engineers (finite
and Constructors element
method) :
summing
of signif-{Fig. IIC-3a
icant Fig. IIC-3b
Sec. 5.2. |modes. App. C
Unit #1: 12-66/8-71 Sec. 5.2.4.2 4.2 App. C App. B Sec. C.3.3
Unit #2: 10-67/8-71 |Sec. 2.9 |Sec. 2.9 |Sec. 2.9 [Bec. 2.9 p. 5.2-17 p. 5.2-17(Sec. C.3.3|p. IIC-10 p. C.3-2
p. 2.9-1 {p. 2.9-1 [p. 2.9-1 p. 2.9-1 j p. C.3-2
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL ~ STRUCTURE INTERACTION

TYPE OF BEARIN
FOUNDATION G INFORMATION GROUND METHOD MATERIAL LIMITATION
AND WATER DAM OF Gs PROFILE DAMPING ON
ITS DEPTH TYPE [THICKNESS V8 PROFILE TABLE MODELLING OF SOIL MODAL
DAMPING
Circular concrete|1800 [Founda- 3500 ft./sec Water level is Not avail- | Two methods Not available. 2%--0BE Not avail-
mat feet of [tions are about 20' from able. were used: able.
sedimentgestab- surface, but 1. Lumped 5%--DBE
Depth 16 ft Uppiﬁ 35 Nished ground water move- mass model
feet in- {directly ment thru acqui- analysis
cludes {in fiers is quite low using aug
hydrau- [Paleocene due to low permea- resp. spectra
lic £ill |silty bility. The direct 2. Finite
and Qua- |[sands of tion is going into element modal
ternary [Vincen- Delaware River. analysis, for
alluyium |town structure and
of clay formation soil. The
silt and [or upon most conser-
some sandcompacted vative
and gra- {fill results are
vel. extended used.
Vincen- jto
town Vincen—
forma- town.
tion is |Depth of
encoun~ (Vincen-
tered at [town is
bo:t 70 {90 feet. App. B
Sec., 5.6.2 eect. p. IIB-14 Sec. 5.2.4.2 Sec. 5.2.4.2
See Table 5.6-1 | PP+ B laep. B App. B. Table IIB-2 p. 5.2-17 p. 5.2-17
- 11c-9 [P+ LG94, 11C-9 - '

See Plate IIC-1, App. B




SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
OBE/SSE

(% criti-
cal damping)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE' STRESSES

Concrete structures:

Structural steel:
Bolted or riveted
Welded

App. C
Sec. C.3.2
p. C.3-1

2.0/5.0

=N
o uw

=
|

1. Operating + DBA + OBE
C=1.0Dip,05D+l.25P+l.0(I'+TL')+1.25E+1.0B

2. Operating + DBA + DBE
C=l.0Dip.05D+l.0P+1.0(T"+TL")+1.0E‘+l.OB

3. Operating + DBE
C=1.0Qt0.05D+1.0T"'+1.0E'+1.0B

Required load capacity of section

Dead load

Accident pressure load

Load due to maximum temperature gradient based upon

temperature associated with 1.25 times accident pressure

Load due to maximum temperature gradient based upon

temperature associated with accident pressure

T'''= Load due to operating temperature gradient thru the steel

. liner, concrete shell and mat

E = Load from OBE

= Load from DBE

TL! = Load exerted by liner based upon temperature with 1.25
times accident pressure

TL!''= Load exerted by liner based upon temperature associated

with accident pressure.

-
]

Sec. 5.2.3
P. 5.2-7 to 5.2-8

ACI 318-63
AISC Manual, 6th edition

Note:

(a) For normal operating + OBE"
"Working Stress Design"

ACI 318-63 and the allowable
stresses are 1/3 above the
normal applicable codé working
stresses.

(b) For normal load + DBE:
"Ultimate Strength Design"
ACI 318-63

Sec. 5.6.3
p. 5.6-2
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DESIGN CRITERIA

DAMP ING METHOD
OBE/SSE OF
% criti- QUALTIFICATION ACCEPTANCE CRITERIA
LOAD COMBINATION
cal damping) & ALLOWABLE STRESSES
Vital piping system: 0.5 Not available, Vessel Piping ASME Nuclear Vessel Code
1. Normal (a) P_~x§ (a) P_ <5 Section III
comALtion: (y) plor(e 1P <1.55  (b) Por(R )P, <5
m L°b m m b — ANSI B31.1 for piping
(c) Pm(PL)+Pb+Q <3.0s
2. Upset (a) P. <§ (a) P <1.28
condition: mon m -

(b) P (P, 4P, <1.5S
m- L b — m
(c) B (P 24P +Q<3.05

3. Emergency (a) P <1.28 or Sy

condition: whichever is larger

(b) B_ (P, )+P, <1.5(1.25))

or 1.58 whicheyer is
y larger
4, TFaulted Design limit curyes*
condition:

NOTE: Pm = primary general membrane stress, Py = primary local

membrane stress, Pb = primary bending stress, Sm = stress value

(b) P or (PL)+Pb <
1.5(1.28)

(a) Pm <1l.2s
() P or (PL)+Pb <
1.5(1.28)

Design limit curves¥

App. C i = mi
Sec. €.3.2 for ASME, BPVC code, Section III, nuclear vessels, § minimum Sec. 5.2.8.3
p. C.3-1 specified material yield, S = allowable stress from USASI, B31.1] p. 5.2-53
code for press piping. App. C, Table C.4-2
*Design limit curves developed using 50% of ultimate strain as maximum allowable 454

membrane strain.




SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
OF ‘
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available.

Not available.

Not available.

Not available.
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METHOD OF
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GENERATION OF
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SEISMIC REVIEW TABLE

TYPE OF
FOUNDATION

AND
ITS DEPTH

*33 0007 3o y3idep e 3e ST

j}D0apag ‘pues OIIEK UBS ST Wnypam 3uy3aoddns ayg
*33 0y 3o yadap e o3 aoeyins punoixd a8yl woiy
Surpusixa juowBas Tedjiayds e Jo adeys 3yl ujy ST
SurpTInqg 1030BD1-JUBUIUTRIUGD dYJ JO UOFIBPUNOF YL

p. 3.7.1-6

kS
S o4
& _2Z|1
< Z |
aK-F-] m 4
=t (=) )
= = o~
= Rloaxo
= PG
* Burduep T
=2 TETI21EW pue UOT3IRTpPeI 3IPNIdUl SInTea Isay] i
< Z - ~
- :
Z [+ m v %01 - 8uryo0a YO8 ”
= M a m %81 - UuoTjEe[BSUBI] TEOFIIIA [TOS &
m 42T - UOT3IBTSUEBII TEIUOZTIOY TYOS m
E
-4
(o]
E
O =]
2 2 |
= (™ —
w [=] 0
[ o
t [ —
2 ® s
[ © >
[=4 ©
7]
3
o
Z
©
an Z *pasn wexldoad 3
Exe «IAVHS,, ‘3w 3seq 3yl jo £37Aead jo 193juld Byl v ~
m °8 2an3on13s SurprIng 103081 3yl o3 payoseile sfuyads ~
] uofi1deI123uUl Juapuadapup-£duanbaij xIs Jo 33s -
x e Aq pa3juasaadax ST uoT3IOBIIIUT 2INIONIIS-TIOS n.r
1
—
o~
]
] >
(=] b @
& o~
Q o
Z n
w o~
- .
w e 9 [
O Nr g Wwoa
wt D4 BN~ D
- all'sl -
0 s+ ~g8°
m_z.h U & =BT )
= u —~ M 3 30 O <
[~ ] oW M T A A
o [ —~~ % 0 -
o WYY QN T o
W ED QO _ 08k -
m M3 mMZT ww '
@ @0 WY 3 .-
2 ZhOBESRS g .
w n Q
v
<
= SJUdW] pas
2 o sd3 006°¢ paIBT U133 JTPUN
5 ™~ sd3 000S pT2D91g 2ajouQ ues
P> 2 sd3 0912 areys Aa1a3uoy
= g B sd3 0002 s9u03s1TIS ouexaasyde)
= e |>" sdy g9, pues oajey UES
= m sd3 0gz1 pue Q0% 11sodap adeaaay adejang
) =
2|28 .
z 518 “>143 *33 0001
=] L] =) +xoaddy ‘2u01s3TIs 10 ayeys Keiad papaq uryl jo ~
£ & & sasua] rRuUOISEIDO pue [3arid YIfm pues 3S1BOD 0O M%
m m auyj ‘popeaS-f1om ‘IAFsSsel UOFIBUIO] OIIBY UES ¥ B
2 ’° I~ *33 Q% ST SSaW{ITYl1 28el1aay g .
# -$91qqO0d 2WOS YITM pues s180d 03 Aufj ‘KIT¥s 10 w a
£aKe1> 30 1Isysucy :siysodap 3oueiial Laeuwxrazaend T

46-2



SEISMIC REVIEW TABLE

-STRUCTURES

DAMPING
OBE/SSB

DESIGN CRITERIA

(% critical
damping)

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

1. Reactor vessel internals

( stainless steel core support structure)

(a) welded assemblies
(b) bolted assemblies

2. Reinforced concrete reactor support

3. Steel containment vessel and foundation
4., Framed steel structures

5. Concrete structures above ground

(a) shear wall type
(b) rigid frame type

Sec. 9.2.2
Table 9.1
p. 9-10

Concrete structures (concrete sphere enclosure)

u=1.4D+1.71L
u=1l.4D+17L+1.9E
u=D+L+T +R + E°

o (]
u A + 1.0 PA + (YR +Y
(9 additiomal L.C.)

+ 1L+ + -
D L TA R + YM) + E

3

Steel structures
S=D+ 1L

1.6S-D+L+T°+R°+E‘
1.6S-D+L+TA+RA+PA+1.0 (YR+Yj+YM)+E
(8 additional L.C.)

Reactor building and foundation and cradle support

Concrete sphere enclosure,
Reactor bldg. (concrete in-
ternals), foundation and
cradle, diesel generation bldg.
- ACI 318 - 71, AISC 1971

Main building, intake structures
auxiliary bldg., battery mm.,
turbine pedestal

- ACI 318 - 63

-~ AISC 1963

- UBC 1964

u=1.0D+1.0L + 1.0 (DBE)
0.9Y = 1.0 D+ 1.0 L + 1.0 (DBE)
Y = ultimate strength of section

Refueling Water Stg. Tank-API
publication for storage tank.
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMP ING
OBE/SSE

(2 crit-
cal damping)

METHOD
OF

DESIGN CRITERIA

QUALIFICATION

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

1. Vital Piping Systems 0.5

Sec. 9.2.2
Table 9.1
p. 9-10

Not Available

Containment sphere
Primary membrane and bending stresses are evaluated at:

A). -Basic shell thickness under combined dead weight,
desipn pressure and seismic loads

B). Shell to base mat juncture under combined deadweight,
design pressure and selsmic loads.

C). Shell in vicinity of eguipment hatch and personnel
lock

D). Main feedwater penetration under combined dead weight,
internal pressure, seismic, and piping.

Containment sphere:
ASME Sect. III, 1971 and 1972
Summer Addenda

Allowable

Stress Ref.
b -
ﬁéﬁ%gzne SM NE-3221.1
Primary
Membrane

plus pri- 1.55M NE-3221.3
mary bending

Primary plus NE-3131.0
secondary 3.OSM NB-3222.2

Equipmenté&Piping ,RCL&NSSS Supports

[ategory A, ASME, Section III,
1971, NB-3600;A1l other Category A
piping and equipment (feedwater,
VC, ECCS, ACS)?

SME Section ITI -~ 1962,

USAS B 31.1 (1964)

1IESEL Gen-IEEE-STD-344
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMP ING
METHOD
OBE/SSE oF DESIGN CRITERIA
UA .
QUALIFICATION LOAL COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES
Not available Tested or Not available Not available

evaluated to
determine that
the instru-
ments would
withstand 1.0g
without mis-
operation.

Amend. 10,
Suppl. 1,
Quest. 14
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SEISMIC REVIEW TABLE

Docket Number

NAME AND NSSS

EARTHQUAKE DATA METHOD OF -
TYPE OF THE e COMBINATION DESIGN SPECTRA
PLANT -
NO, OF
0 [}
BE SSE FARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
TIME HISTORY COMP . GENERATION OF
CP/OL ISSUE DATE HOR. VERT. | INTENSITY | HOR, | VERT. A‘é%E‘;TS CoMB. DESIGN SPECTRA FLOOR RESPONSE
8 g MM g g COMB. SPECTRA
Shippingport
Project 129
Reactor type: PWR
Containment.type: P [ Mot ava%lable
Dry containment-~ < -

spherical (steel)

NSSS Manufacturer:
Westinghouse

Architect Engineer:

Burns and Roe, Ing.

also
Stone and Webster
Engineering Corp.

v

47-1




SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL ~ STRUCTURE INTERACTION

"

l,m‘;::rg:“ BEARING INFORMATION GROUND METHOD MATERIAL  |LIMITATION
e WATER DAM OF G, PROFILE DAMPING ON
TYPE  |micrEss| v_ PROPILE TABLE MODELLING OF SOIL MODAL
1S DEPTH .
DAMPTNG
Not AvailabXe S

47-2




SEISMIC REVIEW TABLE

-STRUCTURES

DAMPING
OBE/SSE

DESIGN CRITERIA

LOAD COMBINATIOR

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

Not available

Not available

ASME Code Sec. VIII
1952 Ed.

P.A. Regulations for

pressure vessels 1954 ed.

47-3




SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMP ING
OBE/SSE

METHOD
oF
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

Not Available

N

T\
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
OF .
QUALLFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

)\

Not Available

v
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SEISMIC REVIEW TABLE

Docket Number

50-335
NAME AND NSSS EARTHQUAKE DATA METHOD OF DESIGN SPECTRA
TYPE OF THE COMBINATION
PLANT .
N0, OF
OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
COMP. GENERATION OF
TIME RISTORY USED COMB. DESIGN SPECTRA FLOOR RESPONSE
CP/OL ISSUE DATE HOR. VERT. INT::fITY ROR. | VERT. AND 1TS SPECTRA
e
St. Lucie Plant, 0.05 0.033 VI 0.10 0.067 lsynthetic time- 3 SRSS Housner spectra Time-history
Unit No. 1. for for history E‘: method using
shield hield -3 synthetic time
Reactor type: PWR building building E :; history
>c
Containment type: SE
Dry containment- e
cylindrical (steel] < g
ol
NSSS Manufacturer: : ;
Combustion g
Engineering a8
g
Architect Engineer:’ -9 g
Ebasco o
&
£ 3
O i
N o
-l 0
3%
= o u;
XK
S 3.8 3.8 553 37S§(6:. 3
ec. 3.8. ec. 3. p. 3.7-
sec. 2.5|2.2, p. | g;g, 2, p. |5 g;gé3 e, 3.7, |sec. 3.7. Fig. 2.5-23 and 24 Sec. 3.7
p. 2.5- |3.8-67, {P* “* B.8-67, |P* “* 3.2.4, p. |2, p. 3.7-Fig. 3.7-1 and 2 p. 3.7-3
7-70/ 3-76 25a Amend. 32 Amend. 3.7-43a |19 Rev. 16
32 :

48-1




SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFPACTION ASSESSMENT SOIL - STRUCTURE INTERACTION
TYPE O BEARING INFORMATION
FOUN;ATI;N HG INFORMATIO GROUND METHOD MATERIAL LIMITATION
AND WATER DAM OF Ge PROFILE DAMPING ON
TYPE [HICKNESS| V_ PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH s
: DAMP ING
For reactor Ay o . Not available Shallow non- Stick model |Generally utilize shear [Not available |Not a-
building: -3 RE ] artesian aquifer - with soil shear moduli ranging from vailable
Rigid foundation 'E Yoe | A extends to a depth| w springs. ranging from 16,700 psi
mat. Eed¥13 of about 150 ft. | = to 14,000 psi.
@@~ | O o0
F-Rg o - below land surface| ©
(YRR o —
et - ¥ O e
*273 |8 o )
v s |2 M 2.
MR g
v, 5% & R 272
Vo o o — ug
g3EL |1 52
Jgox| = g g
599 5 8
St > w4 [-]
Qo O )
R o
(YR & U
=3c 5| K
OO X1y o X
a ol e ~
new ola oo
co + A
- O 7] -
avec 3|0 - 8 o
™ @~ o 9
€ @ w|2 n -
oW .C bl — ch g
e LI g
. 2.5~ Sec. 2.5-36
p. 2.5-1 a3 Sl o ec ) Vol. 1, Sec. 2.4 | £ % Sec. 3.7.2.1.1] sec. 2.5, p. 2.538 2 5.1
. 2.5-3 . 2.4-2 - . 3.7- p. 2.5-
:g:ﬁ § il 4 p- 2 0 sec. 2.4, |P 3.7-6
une 9l g p. 2.4-7a
cuU- €
S o @)
(Mote: Due to  shell iragmeSEE h
space the more clayey n the _
cglﬁ:ns for material above, does not  150' to at least 400’ 48-2

contain pockets of shells
and limestone, and is dense
in consistency. Vol. 1, Sec. 2.5, p. 2.5-8

Type and Depth
had to be con-
tinued here....)




SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
OBE/SSE

(% criti-
cal damping)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

Welded steel framed structure

Bolted or riveted steel framed
structure

Reinforced concrete frames
and buildings

Steel containment vessel

Sec. 3.7
p. 3.7-3a

2.0/2.0

2.5/2.5

2.0/5.0

2.0/2.0

Shield Building

(1.0 *+ 0.05)(D + T) + 1.25 LOCA + 1.25 OBE
(1.0 + 0.05)(D + T) + 1.25 OBE

(1.0 + 0.05)(D + T) + 1.0 LOCA + 1.0 DBE
(1.0 + 0.05)(D + T) + 1.0 DBE

For further details refer to Sec. 3.8.2.2

p. 3.8-68 of Amend. 32-9/6/74.

AIC 318-63

¢ Yield capacity
reduction factors
are used.

Sec. 3.8.2.2.8
p. 3.8-71

AISC -1969
Sec. 3.8
p. 3.8-2,3
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBE/SSE "oF
(% criti~ UALIFI N
cal damping) qQ CATIO! LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
Pipi
Welded steel plate 1.0/1.0 Hnalytical Containment Vessel Design: PpS Sp Z1pINE ASME BPVC Sec. III
assemblies and LocA I OBE: P; + Pp< 1.5 Sy
Testing Py s 1.0 8, L b
Reinf:rced concrete Py + Pg £ 1.5 Sy P, + P.Sl- Pe + Q< 3.0 Sm
equipment supports 2.0/5.0 P+ Pg+Q=3.08, Normal: P, + P +P +Q+F
Steel piping 0.5/0.5 LOCQ ; DBE: = Sp (use fatigue curve)
Py £ 0.9S
M Upset: P, +P,_ +P + Q< 3.08
P, +P_ < 0958 b e m
L B u (Press p 4, p +P +Q+F=S
OBE + Pipe rupture: +We. + L b e : P
P, <1.0S OBE + VT) (use fatigue curve)
¥ n Emergency: Max press < 1.5 de-
PL + Py < 1.5 S‘n (Press + sign press
< Jt. + DBE)
B+ Py +Q%3.05, P+ P, S 2255
DBE + Pipe rupture: Faulted: Max press ¢ 2.0 design|
P, <0.98 (Press + press.
P+ P 0.9 t. +DBE L p <3.08
L B~ """ "u + rupture) L b=""" "m Sec. 3.8
OBE + Thermal + Seismic loads 5 5 8:14
Sec. 3.7, on piping: ev. 13, 7-15-13
p. 3.7-36,43a |PM 5 1.0 S Table 3.9-3 A
Sec. 3.9 Py + Py ¢ 1.5 Sp __Z;en& I8 ANSTB31.7
Sec. 3.7 p. 3.9-1 P, +Pp+ Q23,08 : Sec. 3.9
. 3.7-3a LOCA + DBE with pressure & rable 3.9-3
thermal + seismic loads on Jp. 3.9-18
piping: -
P. < 0.95S Table 3.8-7
M y p. 3.8-30 48-4
PL +Pp<0.9S  Amend. 32




SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD

DESIGN CRITERIA

OF
QUALIFICATION

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE OTRESSES

Not available

Testing and
Inspection

Sec. 8.3
p. 8.3-23

D+P £ 90 percent

<
D+ DBE £ 90 percent

Vol. 2
Sec. 3.8
p. 3.8-33, Rev. 15 (10-11-73)

Type 11 - 600 v penetration assembly.
A steel plate barrier has been erected inside the
containment in the electrical

system penetrations:

of material yield strength

normal AISC working stress

of material yield strength

IEEE - 317, April 1971
Standard for electrical
assemblies in containment
structure for nuclear fueled
power generating stationms.

Sec. 3.8, p. 3.8-33,
Rev. 15, 10-11-73.

IEEE -279 (Aug. 1968)
IEEE -308 (Nov. 1970)

Sec. 8.1, p. 8.1-2
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SEISMIC REVIEW TABLF Docket Number

50-280, 281
NAME AND NSSS EARTHQUAKE DATA METHOD OF
TYPE OF THE Q COMBINATION DESIGN SPECTRA
PLANT
OBE NO., OF
SSE EARTHQUAKE EARTH, MODAL TYPE OF GROUND METHOD OF
TIME HISTORY CgMP- GENERATION OF
USED . DESIGN T
CP/OL ISSUE DATE HOR. | VERT. |INTENsITY | ROR. | VERT. amars | O GN SPECTRA FLOOR RESPONSE
8 8 mm g 8 COMB. SPECTRA
Surry Power Station 0.07 0.046 VII 0.15 0.10 Synthetic time- For Class | SRSS 1) For frequencies [The floor response
Unit 1 & 2 history 1 higher than 2 cyclesppectra are encouw-
Structure /sec. passed by the umbrel-
Reactor type: PWR la spectrum used in
Hor. Housner Spectra the dynamic analyses
Containment type: & if Westinghouse sup-
sub-atmospheric Vert. 2) Frequency range plied equipment.
(reinforced concrete)] between 0.3 cycles/ | pey analysis done
Combined sec.
with floor re-~
SSS Manufacturer: sponse spectra
Westinghouse simultan- ousner Average Sped-
eously tra have been nor-
Architect Engineer: lized to a max.
Stone and Webster ground velocity of
_ about 4''/sec for
up. Vol. L0.B.E. and 9"/sec
.4.10 for P.B.E.
.S4.10-2
0-15-70 [3) For frequencies
& lower than about
UE- g°1-1 .3 cycles/sec. App. B,
Al sing data sugges-
Unit 1: 6-68/5-72 [Sec. 2.5.4 Sec. 2.5 |Sec. 2.5{5 06.23, Supp. 1 1. 15.2-16p. S6.12 _ted by Dr. Newnark p. B.3-I
p. 2.5.4-1 p. 2.5.5-5 {p. 2.5.541 B.1-1 . $4.12-2 lg Ha1l. Supp. Vol. 1
Unit 2: 6-68/1-73 F-l3—70 2-13-70 p. 2.5.547 0-15-70 c. 2.5.5 %_4‘10’ Q 5.10,
12-1-69 . 2.5.5-9 .12
2.5-4, 2:5-5
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL ~ STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
rouu::;xou WATER DAM OF G, PROFILE DAMPING oN
V_ PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH TYPE HICKNESS s DAMPING
For Major Class I [Surface Not available 118 wells within a | NOT STICK NOT AVAILABLE 0.B.E/S.S.E. |0.B.E/S.S.E
Struct. (except Deposits five mile radius of} AVAILABLE MODEL
for the fuel buildiConsist 50" the site. 0.05/0.10 0.02/0.05
ing and main steampf sand, Sec. 2.5 Depth from 280'+799 with soil This.is an ovef-
valve enclosure 11ty sand 80" P, 2.5.5-2 4 operating water springs all value whic
struct.): hin lay- wells on the site includes the F
MAT Foundation. rs of obtain water from damping in both
10 ft. thick ron Ox~ the Focene sedi- the reinforced
: . fde-cemen TYPE -~ THICKNESS|ments at depth concrete struct
Pile foundationi T '
turbine foundation d sinds (cont.) about 400 sure‘and the
spent fuel pit, l? Nc ;yil *|Below this Thick- amping.
mainsteam pt Nor:oi% lie forma- ness
. X Estuarine R
shielding, s tions of -
ormation '
RWST Eocene 45
pelow this '
1 1 Paleocene 55
To:;aztay * 240' [Cretaceous 800'
gand and 52;CEEESSCrystal— Esti-~
silt mem; YAINE l1ine Bed- mated
from
bers, anl_16 msl rock. at a
shell o depth
fragmentg_ of
Sec. 15.4 of the 47 msl about P. 15.5.1.4-2
p. 15.4-8 Chesapealte 1300" Sec. 15.5 Supp. Vol.l
Sec. 15.5 Formatio * Part B Append. B p. 15.5.1.4-2 Iy, 5.22
p. 15.5.1~1 Sec. 2.4 Vol. 1 Sec. B.2 & . S§5.22-1
p. 2.4.6-1 p. 2.4.2-2 Sec. 2.3 p. B.3-1 p. 15.5.1.4-3

49-2




SEISMIC REVIEW TABLE

STRUCTURES
DESIGN CRITERIA
DAMPING
OBE/SS COMB
/SSE LOAD INATION ACCEPTANCE CRITERIA
(Z of Crit. Damping) & ALLOWABLE STRESSES -
1) Containment Struct. & Foundation 5.0/10.0 1, operating + DBA = (1.040.05) D+1.5P+1.0 (T+TL) For Containment Struct.

ACI 318-63 Part IV-B

2. Operating + DBA + OBE = (1.0+0.05) D+1.CP+1.0(T+IL) +l1.5E

2) Steel Framed Struct. Including

Supporting Struct. and Foundations 3. Operating + DBA + DBE = (1.040.05) D+1.0P+1.0(T+TL) +1.0HE
= 1] 1
a) Bolted 2.5 4. Operating + 1.25DBA + 1.250BE (1.0;0.05) D + (1.25p)+(T'+TL
+1.25E
b) Welded 1.0 5. Operating + Tornado Loading = (1.0+40.05) D + 1.0T' + 1.0C

3) Concrete Struct. Aboveground

a) Shear-wall type 5.0
b) Rigid-frame type 5.0
Sec. 15.3 & Supp. Vol. 1 Sec. 15.5
. 15.5.1.4-3 Q. 5.12 Table 15.5.1.2-1

15.5.1.2-4 Sec. 13.5

pec. 15.2 P. S5.12-1 P
MI R, 15,2-19 4-15-70 . p. 15.5.1.2-2

49-3



SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBR/SSE ‘OF
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
(% Critical Damping) PRESSURE_VESSELS PIPINGS & ALLOWABLE STRESSES
Reactor Vessel Internals of Analytical Normal P < Sm ASME BPVC SEC. III
Control Rod Assembly Drives: & Conditions: ° .
a) Welded assemblies 1.0| Testing P or P )+P, < 1.58 Po<S USAS B31.1
b) Bolted assemblies 2.0 P (or P )+PBHQ < 3.0S
Vital Piping Systems: m L - o
a) Carbon steel 0.5/1.0 Upset <S8
b) Stainless steel 0.5/1.0 Conditions: m—
Reinforced concrete reactor Pm(or PL)"'PB < 1.58) Py 1.28
support structure including P (or P_)+P_+Q < 3.0S
the reactor vessel 5.0 m LB~ = o
Mechanical equipment, Emergency
including pumps, fans, Conditions: P_ < 1.25  or
and similar items 2.0 o m
Pln < Sy whichever is larger
Pm(or PL)+pB < 1.5(1.28m) or Pm < 1.28
Pm(or PL)+PB 5_1.5(Sy) whichever
i{s larger
Faulted
Sec. 15.2 Sec. B.S Conditions: Design Limit Curves of WCAP-5890 Design Limit
Table 15.2.4-1 p. b.5-1 Curves of
p. 15.2-19 Table B.5-1 [~ - -~~~ = -=-<-=-==-=-==- ==-=-==-<- WCAP-5890 _
Supp. Vol. 1 Supp. Vol. 1 Pm= Primary general membrane stress intensity App. B p. B.2-8
Q5.12 Q 4.10 PL= Primary local membrane stress intensity p. B.2-10
p. S5.12-1 p. S4.10-1 PB= Primary bending stress intensity p. B.2-13
. Q = Secondary stress intensity
Sm= Stress intensity value trom ASME BPVC IIT
S = Minimum specified material yield 49-4

YFor further details refer to App. B, Talbe B.2-1, p. B.2-6




SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

1
|
}
DAMPING METHOD \ DESIGN CRITERIA
O3E/SSE oF h
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES
|
NOT AVAILABLE Tests Method. NOT AVAILABLE NOT AVAILABLE

(This tests
data is con-
tained in WCAP
7397-L Seismic
Testing of
Electrical and
Control System
Equipment)

Supp. Vol. 1
Q.4.11

p. S4.11-1
B-15-71

49-5







SEISMIC REVIEW TABLE

Docket Number

50-289
NAME AND NSSS EARTHQUAKE DATA METHOD OF ;
TYPE OF THE : Q COMBINATION DESIGN SPECTRA
PLANT
OBE SSE NQ, OF
EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
. TIME HISTORY CoMP. GENERATION OF
U
CP/OL ISSUE DATE HOR, | VERT. |INTENSITY | HOR. | VERT. e COMB. DESIGN SPECTRA FLOOR RESEONSE
8 g MM g g coMBI S SPECTRA
Three Mile Island 0.06 0.04 Vi 0.12 0.08 1957 Golden Gate Horizon- |Piping: Actual spectra en- Time-history
Unit 1 Park - Average smooth tal and SRSS and ‘elops Golden | method.
revised with 1940 vertical |modes 10% |Gate and El Centro
El Centro - nor- combined [within earthquake time Gilbert Topical
Reactor type: PWR malized to ground by abso- leach other|histories. Report # 1729
. acceleration of 0.06gllute sum. |are added "Dynamic Analysis
Containment type: absolutely, of Vital Piping
6 buttresses with Synthetic time- Systems Sub-
shallow dome (pre- history for floor jected to
stressed concrete) ] response spectra Seismic Motion."
INSSS Manufacturer:
Babcock and Wilcox
Architect Engineer:
Gilbert
Sec. Sec. Sec. Sec. Sec. Sec. Sec.
5.1.2.1.1}5.1.2.1.1§2.8.1 5.1.2.1.115.1.2.14 Sec. 2.7.1, p. 2-31 5.2.4.1.215.4.5.1 Sec. 2-7, p. 2-31 Sec. 5.4.5.1
p. 5-10 |p. 5-10 |[p. 2-41 p. 5-10 |1 Sec. 2.8.2, p. 2-42 |p. 5-52 |p. 5-76a |Fig. 2-24 p. 5-76a
5-68/4-74 p. 5-10 p. 5-52 | Fig 5-48 gigl; 5-49 through
.5
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SEISMIC RFVIFW TARLFE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL - STRUCTURE INTERACTION

BEARING INFORMATION

PO:::?T?SN GROUND METHOD MATERIAL LIMITATION
AND WATER DAM OF Gs PROFILE DAMPING ON
ITS DEPTH TYPE [THICKNESS| V_ PROFILE TABLE MODELLING OF SOIL MODAL
DAMP ING
Reinforced con- sand Bedrock 8,500 tq Depth: between Not avail- |} geick model Not available. FOt available. |Not avail-
crete mat founda- | and gra-[14-19 ft.[11,500 fps. 14 and 19 ft. able. with fixed able.
tion bearing on vel base
rock. —_— )
bedrock
9 ft. thick with
2 ft. thick con-
rete slab. Abov
the bottom liner
late.
Sec. Sec.
2.7.1 2.7.1
p. 2-30 [p. 2-30
Sec. Sec.
2.7.4.3 }2.7.4.3 |Sec. 2.7.3.4 Sec. 2.7.4.3 Fig. 5-47
Sec. 5.2, p. 5.114P" 2-37 fp- 2-37 |p. 2-34 p. 2-37
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SEISMIC REVIEW TABLE

STRUCTURES
DESIGN CRITERIA
DAMPING . i
oBe/ssg (% criti-
cal damping) LOAD COMBINATION ACCEPT{ANCE. CRITERIA
& ALLOWABLE STRESSES
Reactor Building: 2.0/2.0 a) ¢ = (1.0 £ 0.05) D + 1.5P + 1.0T Reactor Building:
b) C= (1.0 * 0.05) D + 1.25p + 1.0T”° + 1.25E ACI 318-63
Concrete Equipment Supports: 2.0/3.0 ¢) C= (1.0 £ 0.05) D+ 1.0p + 1.0T + 1.0E” s
- Y ACI 301-66 (modified)
d) ¢C= (1.0 £ 0.05) D+ 1.0w_+ 1.0P
t t AISC Manual of Steel
Steel Framed Structure: ) Construction
a) Bolted or riveted 2.5/2.5 uc
b) Welded 1.0/1.0 ASME BPVC Sect. III, VIII
Prestressed concrete structures 2.0/5.0 and 1X
ASA N 6.2-1965
Sec. 5.2.1.2.11 Sec. 5.2.3.2 See. 323 P
p. 5-18a p. 5-40 ec. -%+%s P
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SEISMIC REVIEW TABLE

MECRANICAL & PIPING

DAMPING

DESIGN CRITERIA

METHOD
OBE/SSE (% critical OF
damping) QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
Vital Piping | 0.5/0.5 Analytical Design loads + DBE loads P 208, ASME BPVC
and P+ P £1.5 S, Sec. III
Design loads + SSE loads < USAS B31.1.0
Welded Steel Plate Testing By ¥ ByS 1:201.3 5p) USAS B31.7
Assemblies 1.0/1.0
Design loads + SSE loads + Pipe rupture
<
< 2/3 S,
<
PL + Pb_ 2/3 su
Table 4-2 » P. 4-38;
Sec. 5.2.1.2.11, p. 5-18a p. 5-10 Sec. 4.1.2.5, p. 4-3 and
p. 5-76b Sec. 4.1.3, p.4-5
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
OF ‘
QUALIFICATION

DESIGN CRITERIA

—

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available.

Not available.

Not available.

Not available.

50-5







SEISMIC REVIEW TABLE

Docket Number
50-320
'NAME AND NSSS EARTHQUAKE DATA METHOD OF
TYPE OF THE ¢ COMBINATION DESIGN SPECTRA
PLANT
OBE SSE NO, OF
EARTHQUAKE EARTH, MODAL TYPE OF GROUND METHOD OF
TIME HISTOR CoMP., GENERATZON OF
Y SED
CP/OL ISSUE DATE HOR. VERT. | INTENSITY | ROR. | VERT. Ang COMB . DESIGN SPECTRA FLOOR RESPONSE
4 g mm g g comxITs SPECTRA
. [Acceleration
Three Mile Island 0.06 0.04 Vil 0.12 0.08 Golden Gate, 1957 Vertical [SRSS. response {1 Time-History Method
Nuclear Station El Centro, 1940 & Closely Spectra for *SSE Using simulated
Unit 2 Synthetic time- Horizontaljspaced were partially devel} ground motion.
Reactor type: PWR history for floor Componentdnodes com- loped from "Golden
Containment type: response spectra were con- bined di- Gate"Park S.F. March
6 buttresses with sidered [rectly 1957" Earthqgk. Then
shallow dome (pre- to act it is modified in
stressed concrete) simultan- the low frequency
eously region by the 1940
NSSS manufacturer: El Centro Eart@-
‘Babcock and Wilcox Suake - normalized
to basic ground mo-
Architect Engineer: tion of 0.06g (OBE)
Burns and Roe
p. 2.5-11
Sec 3-7.1.2 Flg- 2-5_8
p. 3.7-1
Sec 3.7.141 Sec 3.7.2.8 S¢c 3.7.1.1Sec 3.7.R.9 Sdc 3.7.2.9 pec 3.7.3.4Sec. 3.7.1.2 Sec. 3.7.2.6
Unit 2: 11-69/5-78 . 3.7-1 p. 3.7-% pl 3.7-1 |p. 3.7-5 pd 3.7-5 b. 3.7-8 p. 3.7-1 p. 3.7-5
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL -~ STRUCTURE INTERACTION
mg;:rg;“ BEARING INFORMATION GROUND METHOD MATERIAL  |LIMITATION
AND WATER DAM OF Gs PROFILE DAMPING ON
ITS DEPTH TYPE ]JTHICKNESS V. PROFILE TABLE MODELLING OF SOIL MODAL
DAMPING

The foundation The sta-] NOT NOT Water levels occur-|No large Stick model NOT AVAILABLE NOT NOT
slab is mild- Fion is AVAILABLE| AVAILABLE ked generally at a {dams exist [with rock AVAILABLE AVAILABLE
steel reinforced founded depth in excess of immediatelYfprings
circular mat bn un- 5 ft & ranged from]upstream of
Depth: 11 feet {weathered 14 to ft. The the site.

shales round water level

and sand- ccurred at a max.

stones of 6.2 ft above the top

Gettys- f rock with less

burg For1 than one ft of head

mation. bove the soil-roc

interface at one
pt. of observation.

Sec. 1.2.3.1.1 c 2.5.142.9 |Sec 2.4.13.2 Sec 2.4.4 Sec 3.7.1.6
p. 1.2-3 . 2,57 p. 2.4-26 p. 2.4-12 p. 3.7-3,4
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SEISMIC REVIEW TABLE

-STRUCTURES

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES _

DAMPING
OBE/SSE
(% of critical damping)
Welded steel plate assemblies 1.0/1.0
Welded steel framed structures 2.0/2.0
Bolted steel framed structures(riveted) - 2.5/2.5
Reinforced concrete equipment supports 2.0/3.0
Reinforced concrete frames & buildings 3.0/5.0
Prestressed concrete structures 2.0/5.4
Cable Tray Hangers (lateral direction) 5.0/10.0
Table 3.7-1
p- 3.7-13

Unit Load A B C D E E G
Dead load 0.95 0.90 0.95 0.87 0.95 0.95 0.90
Int. pres. 1.50 1.25 1.25 1.00 - 1,00 1.00
Prestress 1.0 1.0 1.0 1.0 1.0 1.0 1.0
wWind load - - 1.25 - - - -
Tornado load - - - - 1.25 - -
Earthquake - 0.81 - 1.0 - - 0.81
Thermal norm 1.25 1.25 1.25 1.25 1.25 1.25 1.25
Accident 1.00 1.00 1.00 1.00 - 1.00 11.00

Thermal incr.

Table 3.8.-1,-2

1.

2.

ACI 318-63
ACI 318-71

AISC-1965
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAHPING ob DESIGN CRITERIA
OBE/SSE "OF
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
& ALl
(% of critical damping) AWABLE STRESSES
S I'IEL“E
Steel Piping 0.5/0.5 |Analytical pro-4I. Max Operating Loads gm < ?.gém Pm < Sm 1. ASME, B&PV Code
cedure + 4SSE (upset) P.+P. < 1.5§ P+P, < 1.55 Section 111
L b - m L b~— m
1. Equivalent 2. ANSI B31.7
Static Load II. Max Operating Loads P < 1.28 Pmi l.ZSmor S . )
Method ) n n y
2. Dynamic + SSE (emergency) PL+Pbi 1.2(1.SSm) PLE_I.SSmor l.5py
Analysis Method PL+Pbi 1.85 or
1.58
m
II1I. Max Operating + SEE Pm < 2/3Su Pm <
+ Pipe Rupture Loads PL+Pb < 2/3Su P < '2/3Su
Faulted PL+Pbi
P = Primary bending stress T
P2= Primary local membrane stress
P“= Primary general membrane stress
™= Allowable stress
5"= Minimum yield strength at temp.
Y= Ultimate strength of material at temp.
FSr components: Table 3.6~1, p. 3.6-5
Table 5.2-4, p. 5.2-34
Table 3.7-1 Sec 3.9.1.2.1 for piping: Table 5.2-3, p. 5.2-33 Table 3.6-1
p. 3.7-13 p. 3.9-1,-2 p. 3.6-5
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE oF
QUALIFICA’IION' LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES
NOT AVAILABLE TESTING NOT AVAILABLE NOT AVAILABL
Sec 3.10.1.3
p. 3.10-2
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SEISMIC REVIEW TABLE

Docket Number

50-344
NAME AND NSSS EARTHQUAKE DATA METHOD OF
TYPE OF THE Q AT COMBINATION DESIGN SPECTRA
PLANT
OBE SSE NO, OF
EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
TIME HISTORY gom’. GENERATION OF
SED
CP/OL ISSUE DATE HOR. | VERT. |INTENSITY | ROR. | VERT. AND T COMB. DESIGN SPECTRA FLOOR RESPONSE
8 8 MM 8 g MITS SPECTRA
. For Westinghouse
Trojan Nuclear 0.15 0.10 VIII 0.25 0.17 Synthetic time Horizontal| SRSS Developed by Dr. ‘equipment:
Plant, Unit No. 1 history combined I. M. Idriss for 2%|horizontal and ver-
sith vertit critical damping. fical seismic
Reactor type: PWR kal com~ For other damping [were used. They
ponent values Newmark's were compared with
Containment type: amplification the horizontal and
3 buttresses with factors were used. [vertical floor
hemispherical dome combined response spectra
(prestressed con- labsolutely, developed by
crete) ' Bechtel Corporation.
NSSS Manufacturer: Time-history used
West inghouse to generate re-
, sponse spectra
Architect Engineer:
Bechtel
BC-TOP-4
Sec. 2.5
p. 2.5 Sec. 3 :
=19 .7 Sec. 3.7
Sec. 3.7 |Sec. 3.7 |Sec. 2.5 Kec. 3.7 |p. 3.7 | Sec. 3.7 Sec. 3.7 lSec. 3.7 |p. 3.7-2 Sec. 3.7
2-71/ 11-75 p- 3.7-1 [p. 3.7-1 |p. 2.5-19 p. 3.7-1 -1 p. 3.7-3 p. 3.7-8 . 3.7-22 |Fig. 3.7-1 & 3.7-2] p. 3.7-31
p. 3.7-12
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL ~ STRUCTURE INTERACTION

roggirggn BEARING INFORMATION GROUND METHOD MATERIAL  |LIMITATION
AND WATER DAM OF Gs PROFILE DAMPING ON
TYPE [THICKNESS] V_ PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH 8
DAMPING
For containment: |The site [The thick{ 4500 fps to Wells vary in Grand The dynamic 0.7 x 106 psi Not available.] Not avail-
Rigid base is under-pess of 5000 fps. depth from 50 feet| Coulee Dam { analysis was able.
mat foundation. laid by (the alluv{ to over 200 feet. at performed
Depth is not bedrock [Hum is Columbia using stick
available. and re- Jconsider- River model with
Administration cent al- led to be mile 597. fixed-base
building luvium. |close to assumption.
supported by The bed- [280ft.The Results were
steel H-piles rock is jupper ap- compared with
which go to rock }volcanic jprox. 80 respect to
15 ft to 53 ft in ori- |lto 100 ft| Sec. 2.5 flexible-
below grade. gin and |of the alf{ p. 2.5-15 base model
Sec. 3.7,p- 3.7-9 consists fluvium: and found to
Sec. 3 7’p 3.7-4 princi- oft to be conserva-
T el pally of [very soft DEPTH(cont.) tive,
tuffs, clayed -
tuff ile. upper 25 ft to

TYPE (cont')breccias, t 50 ft {35 ft. Predom-
soft clayed silt |agglomer-depth inately silty
to silty clay tes, andrange: fine sand. All
with varying asalt ecom- holes in the al-]
amounts of inter- [flow. Al-posed luyium encoun-
mixed fine sand uvium ood tered principal
and layers of onsists [fragments| ly soft clayed
silty fine sand. f soft Jand vegeJ silt between 30 | Sec. 2.4 Sec., 2.4 Sec. 3.7 Sec, 2.5
Sec. 2.5, p. 2.5-9 o very* |tation** | £t to 90 ft. p. 2.4~54 P. 2.4-33 |p. 3.,7-6 p. 2.5-12

Sec. 2.5,
p. 2.5-9
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SEISMIC REVIEW TABLE

-STRUCTURES

DAMPING
OBE/SSE

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE $TRESSES

Stress Level

At yield
Low Working point
Steel Structure
Prestressed concrete 1.0 2.0 5.0

Reinforced concrete

Sec. 3.7
Table 3.7-1
p. 3.7-3

C=1/4 {(1.040.05)D+1.5P+1.0T,+1.0F}

C=1/¢ {(1.0+0.05)D+1,25P+1,0T,+1.0H,+1.25E+1. OF}
C=1/4 {(1.0+0.05)D+1.25P+1.0T +1.25H +1.25E+1.0F}
c=1/¢ {(l.0;0_-0.05)1’&1.OHA+1.0R+1.0F+1.25E+1.0TA}
C-1/${(l.in.OS)Di;.25H°+1.0R+1.0F+1.25E+1.0T°}
C=1/¢ {(1.0+0.05)D+1.0P+1.0T,+1.0H,+1.0E'+1.0F}
C=1/4 {(1.040.05)D+1.0P+1.0T_+1.25H +1.0E'+1.0F}
c=1/¢ {(1.010.05)D+1.0HA+1.0R+1.0E'+1.0F+1.0TA}
C=1/¢ {(1.0+0.05)D+1.25H +1.0R+1.0E"+1.0F+1.0T }
C=1/¢ {(1.0+0.05)D+1.0A+1.0F+1.0T }

For the combinations of category I structures other than

containment refer to p. 3.8-13.

Sec. 3.8
p. 3.8-38

ACI 315-65
ACI 318-63
AISC 6th edition (1967)

ASCE paper no. 3269

Sec. 3.8
p. 3.8-12, 33
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBE/SSE ; OF
% criti-
cal damping) | SUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES
Stress Level Analytical For reactor vessel internals: For reactor vessel internals:

Low Working At yield
point
Vital
piping: 0.5 0.5 0.5
Sec. 3.7
Table 3.7-1

and testing.

Normal+OBE < ASME, BPVC Code, Sec. III for upset condition.

For ANSI B31.7 Class II and III and ANSI B31,1.0 seismic
category I piping systems:

--For 0.B.E,:

S, =S __ +S. +S

1 S0BE*S1p S0r “. 125,

where: = maximum total longitudinal stress

T
OBE
1p

= maximum bending stress due to 0.B.E.
= longitudinal pressure stress

= bending stress due to weight effect

m mn nn unu un

h (hot) temperature

--For S.S.E.:

+S. +S

S$1¢s.5.E.) " SssE S 1p0wr < 1+85y

where: = maximum longitudinal stress

Sr(s.s.E.)
SssE
Sec. 3.7; p. 3.7-12; p. 3.7-26.

= maximum bending stress due to SSE

= basic material allowable stress at maximum

ASME, BPVC Code, Section III

For piping:
ANSI B31.7 and ANSI B31.1.0

Sec. 3.7; p. 3.7
7

-12
Sec. 3.7; p. 3.7-26
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

\ DESIGN CRITERIA

DAMPING METHOD
OBE/SSE OF
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES
Not available. Analytical Not available. IEEE 344-1971
and
Testing
I
l
Sec., 3.10 Sec. 3.10 Sec. 3.10
p. 3.10-1 ' p. 3.10-2 p. 3.10-1
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SEISMIC .
MIC REVIEW TABLE Docket Number

50~-250,251
NAME AND NSSS METHOD
TYOE OF THE EARTHQUAKE DATA COMBINAngN DESIGN SPECTRA
PLANT ,
NO, OF
OBE SSE EARTHQUAKE EARTH, MODAL TYPE OF GROUND METHOD OF
. COMP. GENERATION OF
CP/OL 1SSUE DATE HOR. | VERT. | INTENSITY | HOR. | VERT. TIME HISTORY (ISED CoMB. DESIGN SPECTRA FLOOR RESPONSE
g 8 om g g 'C‘ggB}TS SPECTRA
Turkey Point Plant 0.05 0.033 VIl 0.15 0.10 | Synthetic time Vertical |[SRSS The Response Spectral TIME HISTORY
Unit No. 3 & 4 history & (Response |used are those based| METHOD
: HorizontalifSpectrum [on TID-7074 scaled
Reactor type: PWR ComponentﬁAnalysis) to the appropriate
Applied ground accel.
Containment type: Simultan- {Sec. 5.1 (Fig. 5A-1 & 2)
6 buttresses with eously p 5.1.3-13 R
ef.
shallow dome (pre- Report to the AEC
stressed concrete) @or reactos Regulatory Staff.
nternals :
. Dockets No. 50-250
NSSS Manufacturer: Summing the
Westinghouse Absolute & 50-251 by N. M.
: Newmark & W. J.
lvalues ob- Hall, p. %)
prchitect Engineer: tained for >R
Bechtel Fll modes.
Housner
Sec. 5.1
p. 5.1.3-11
nit 3: 4-67/7-72 Sec. 2.11[Sec. 2.11 Sec. 2,11Sec. 2.}41 p. 5.1.3-11 Appen. 5A pppen. 5A {Sec. 5.1 REV. 5 - 8-28-70
Unit 4: 4~67/4-73 p. 2.11-2|p. 2.11-2}] . p. 2.11-4p. 2.1142 p. 5A-12 p. 5A~98 {p. 5.1.3-13 6 - 10-2-70
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL - STRUCTURE INTERACTION

TYPE OF BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
FOUNDATION VATER DAM OF G, PROFILE DAMPING ON
AYD TYPE THICKNESS| V_ PROFILE TABLE MODELLING OF SOIL MODAL
1TS DEPTH 8 R ING
% Critical Dampi
For containment: [Organic, |4ft to 8fENOT AVAILABLE |UNCLEAR INFORMATIO NOT FIG. 5.1-13 NOT AVAILABLE 0.B.E./S.S.E, | Com=
reinforced con- ngrove |of swamp AVAILABLE indicates posite
crete slab. wamp soils stick model Soil: with
Thickness: oils ovef- over- with soil 5.0/10.0 Soil:
10 s feet ies the |lies the springs 5.0/7.5
iami oo-|Miami oo+
ite bed-|lite bed-
ock for-}jrock for~4 TYPE THICKNESS
tion mation.. (cont.
bhich ex- * | o rmat fon
X (o)
;i::: ;g. (Limestone
below sea nd cal-
evel areous
site eley sandstone _ _ _
less than The Tamiami
0') Small Format ion
yoids and (clayey and
dolutions calcareous
dhannels rl indu-
re pres- rated locally
t._ _ | __ _J to limestone
elow thid Extends [¢1th beds of
e the | to 70ft [silty and Vol. 1
Sec. 5.1 _ shell sands) Sec. 2.10 Append. 5A
p. 5.1.2-1 re Th°““] below 1§ d the Haw- p. 2.10-1 5.1.3-13 5A-13
U ek sea level;. o—and te Pe et P -
Tampa Formations
Vol. 1, Sec. 2.9 53-2
p. 2.9-4




SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
OBE/SSE

(2 criti-
cal damping)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

Welded steel framed structure:
Bolted steel framed structure:

Concrete equipment supports on
another structure:

Prestressed concrete
containment structure:

Prestressed containment
including interior concrete
and soil composite:

R.C. frames and buildings:

Append. 5A
p. 5A-13

2.0/2.0

2.0/2.0

2.0/2.0

2.0/5.0

3.5/7.5

3.0/5.0

For class I structure outside the containment structure:
Y=1/¢(1.25D+1.25E)
Y=1/¢(1.25D+1.0R)
Y=1/6¢(1.25D+1.25H+1.25E)
Y=1/¢(1.0D+1.0E')

where:

Y
D

= regular D yield strength of the structure.
= dead load of structure and equipment plus any other

permanent loads contributing stress. In addition,
a portion of "live load" is added when such load is
expected to be present when the unit is operating.

= force or pressure on structure due to rupture of any

one pipe.

= force on structure due to restrained thermal expansion

of pipes under operating conditions.

= design earthquake load.
= maximum earthquake load.
= wind load.

(to replace E in the above load equation
whenever it produces higher stresses than E does)

= 0.9 for R.C. in flexure.
= 0,85 for tension, shear, bond, and anchorage in R.C.
= 0.75 for spirally R.C. comp. members

(cont.)

ACI 318-63

AISC Manual of Steel Construction
(6th edition)

Append. 5A, p. 5A-5
Sec. 5.1, p. 5.1.8-1

LOAD COMBINATION (cont.)

¢ = 0.70 for tied comp. members.
¢ = 0.9 for fabricated structure
of steel.

Vol. 1, Append. 5A
p. S5A-5
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING
OBE/SSE

(% of Critical Da

METHOD
OF
QUALIFICATION
ing)

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

Welded Steel Plate Assem—

blies

Steel Piping

1.0/1.0

0.5/0.5

or Class I =

Analysis
and testing

LOADING
COMBINATIONS VESSELS PIPING
Normal Loads <$§ P <S8

= °n m —

+ Py <1.58 P, +Pp <8
Normal + Design
Earthquake Loads 25, P= 1.2 8

+PB_<1.SSm PL+PB_<1.ZS
Normal + Maximum < 1.2 Sm P < 1.2s
Potential Earth-
quake Loads + PB < 1.2 (1.5 Sm) PL + QB <1.25s
Normal + Pipe <l.2s) Po< 1.2 8
Rupture Loads

+ PB < 1.2 (1.5 Sm) PL + PB <l.2s

ASME BPVC Sec. III
USAS B 31.1 Code for piping.

Vol. 1
Append. 5A Append. 5A Append. SA Append. 5A, Table 5A-1
p. 5A-13 P. 59;1127 p. 5A-6, Table 5A-1 p. 5A-8
. P - -
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SEISMIC REVIEW TABLE

ELECTRICAL EQUIPMENT

DAMPING METHOD . : DESIGN CRITERIA
OBE/SSE OF :
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES
Not available. Tests and "Electrical cable trays and DC battery racks are being checked for]'g' loadings obtained

inspections. from the spectrum curves of the supporting floors. Motor control .center and load centers
have. been shaker table tesfed to demonstrate no-loss-of-function capability under the
maximum hypothetic earthquake. Mechanical and electrical equipmenh has been purchased
under specifications that include a description of the seismic desfign criteria for the
plant."

p. 5A-16, B-37
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SEISMIC REVIEW TABLE

Docket Number
50-271
METHOD O
N%gnggg :;gs EARTHQUAKE DATA COMBINATISN DESIGN SPECTRA
PLANT
OBE NO, OF
SSE EARTHQUAKE EARTH., MODAL TYPE OF GROUND METHOD OF
TIME RISTORY COMP ., GENERATION OF
USED COMB, DESIGN SPECTRA FLOOR RESPONSE
CP/OL ISSUE DATE HOR. VE:T- INTENSITY ngn. VE'S“'- AND 115 SPECTRA
Vermont Yankee 0.07 0.046 V to low | 0.14 0.093 1952 Taft earthquake | Each hor-| SRSS Housner spectra Time-history
Nuclear Power Station VII N69°W izontal rmethod using
combined earthquake N69°W
eactor type: BWR with the component of Taft
vertical earthquake nor-
Containment type: simulta- malized to 0.07g
Mark I (steel) neously, (0.14g).
resulting
$SS Manufacturer: two dis-
General Electric tinct See also "addi-
seismic tional informa-
rchitect Engineer: cases. tion concerning
Ebasco seismic analysis
of piping" in
App. I.
App. C, -
SZZ. App. A See App. A., Sect. guest;on c-1,
€.2.6 p. A.5-6 | 5, Fig. 10 Ppi 52144
2-67/3-72 p. 2.5-9 |p. 12.2-6 p.2.5-9 |p.12.2-4 App. A p.C.2-22 P. 2ee
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SEISMIC REVIEW TABLE

FOUNDATION AND LIQUEFACTION ASSESSMENT SOIL - STRUCTURE INTERACTION
TYPE OF BEARING INFORMATION
FOUNDATION GROUND METHOD MATERIAL  [LIMITATION
AND WATER DAM OF Gs PROFILE DAMPING ON
ITS DEPTH TYPE |[THICKNESS Vs PROFILE TABLE MODELLING OF SOIL MODAL
DAMPING
; 6 2 :
goncietfe malé. a 6,500 £ps Unclear informatiof 1.Vernon Lumped mass 1.53 x 10 1b/in Not available {Not a-
epl.:l i: noe -E ﬁ (About @ Ef 230 Dam is about vailable
izaélas ei truc—| € 9 and existing 3,500 ft. with soil
i ass stru S8 s ground surface is | downstream.| gprings
ureskexcept; ma(:;nd a0 0 @ 250 from boring 2. Other
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855 | o p. 2.4-1 App. A.1 Sec. 2.5.2.5.2, p. 2.5-6
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SEISMIC REVIEW TABLE

STRUCTURES

DAMPING

opr/ssg (% criti-
cal damping)

DESIGN CRITERIA

LOAD COMBINATION (Allowable Stress)

ACCEPTANCE’CRITBRIA
& ALLOWABLE STRESSES

1. Reinforced concrete structures 5.0
2. Steel frame structure 2.0
3. Bolted or riveted assembly 2.0

Sec. 12.2.1.2.1, p. 12.2-6

1. D+L +E

1. Normal allowable code stresses
are used.No increase in design
stresses for the load combinations
considered is premitted.

2, D+4+L+R+E”

D+ L+ W 2. Yield stresses for ductile ma-
terials 0,85 times of ultimate
strength concrete.

D = Deal load , R = Jet force or pressure due to
L = Live load rupture of one pipe

E = OBE

E° = DBE Sec, 12.2.1, p. 12.2-2

stress design."

Note that no load factors were applied to the equations above
because no plastic strength design for steel structures or
ultimate strength design for concrete was used.

"Allowable

Question 12.15, App. I, p. 1.2-66

1. ACI 318-63
2. AISC (1963)
"Allowable Stress Design."

Sec. 12.2.1, p. 12.2-1
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MECHANICAL & PIPING

DAMPING

cal damping)

METHOD
oF
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

-Welded assembly

(Equipment and supports) 1.0

-Vital Piping System 0.5

Sec. 12.2.1.2.1, p. 12.2-6

1. Analytical
2. Testing

App. C

Primary containment

L.C.

Normal & Upset

DL

Design pressure

Design temperature

Piping and mechanical loads
. Design basis earthquake

WV W=
« » s

Emergency condition loads

1. Dead load

2. Design pressure

3. Design temperature

4, Piping and mechanical loads

5. Maximum hypothetical earthquake

For flooded containment condition
1. Dead weight

2. Design basis earthquake

3. Flooding water load

App. C. pg. C.2-30

Stress Limit

ASME B&PV Code, Sect. III, Sulsection B.

Membranestress intensity S, =

1.0 s

= 17,500 psi

Primary local membrane and erjding :

= 1.5 5, = 26,250 psi

Slimit

Membrane plus secondary bendir
Slimit = 3.0 SM = 52,500 psi

o

Primary local stress = 90%
of yield strength @ design

temperature
Sa = 0.90 X 33,700 = 30,330 gsi

Primary local stress = 90%
of yield strength @ 100°F

Sy = 0.90 X 38,000 = 34,200 psi
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ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

or i
QUALIFICATION

!
METHOD \

DESIGN CRITERIA

|

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES

Not available

Not available

T

Not available

Not available
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*
SEISMIC REVIEW TABLE

Docket Number

Bases amd Criteria for Yankee Rowe Gemerating Statiom",

50~-29
NAME AND NSSS EARTHQUAKE DATA** METHOD OF
TYPE OF THE e COMBINATION DESIGN SPECTRA
PLANT
OBE SSE NO, OF
EARTHQUAKE EARTH, MODAL TYPE OF GROUND METHOD OF
TIME HISTORY beED’ L
D
CP/OL ISSUE DATE HOR. VERT. INTENSITY | HOR. VERT. Agf)zms COMB, DESIGN SPECTRA FLOOR RESPONSE
8 8 MM g g COMB. SPECTRA
Yankee Rowe VI
Nuclear Power
Station.
s No Seismic 4nalysis Performed \
Reactor type: PUWR < v
Containment type:
Spherical (steel)
‘INSSS Manufacturer:
Westinghouse
Architect Engineer:
Stone and Webster
Engineer Corp.
11-57/7-60
* Remarks: Information obtained from BNL Docket Search and SEPB Report by LLL "Seismic Design

EDAC 175-130.02, January 1979.
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LIMITATION
ON
MODAL
DAMP ING

MATERIAL
DAMPING
OF SOIL
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SEISMIC REVIEW TABLE

STRUCTURES

DAMPING
OBE/SSE

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA
& ALLOWABLE' STRESSES

None used

"Neither structures nor equipment were classified into seismic
categories, e.g., séismic category I or equivalent, but in-
stead were classified as safety related or non-safety related.
These systems were designed and analyzed in accordance with the
design codes in effect in 1955. For structures, the design
of lateral load restraint systems was dictated by wind require-
ments. No lateral force provisions were made for internal
structures or equipment.”

AISC

American Standard Building
Code requirements

A58.1-1955
ACI 318-56
ASTM - specifications for
structural steel for bridges.
ASA A56.1 - 1952

Stone aud Webster 'Summary of

Structural Design Requirements
Yankee Atomic Electric Co."

J. 0. Mo. 9699, October 1957.
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SEISMIC REVIEW TABLE

MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF
QUALIFICATION ACCEPTANCE CRITERIA
LOAD COMBINATION & ALLOWABLE STRESSES
None used None used Not available ASME B and PV Code, Section VIII

"Unfired Pressure Vessels"
1955 and code case 1226

ASTM specification for A300
(Class A20l1, Grade B, Firebox

Quality)
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ELECTRICAL EQUIPMENT

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF
QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA &
ALLOWABLE STRESSES
None used None "Electrical penetrations, control room systems, etc, were Not available

designed based on nuclear, mechanical and functional criteria.

No provisions for lateral loads."
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Docket Number

50 - 295, 304
NAME AND NSSS EARTHQUAKE DATA METHOD OF DESIGN SPECTRA
TYPE OF THE COMBINATION
PLANT ;
NO, OF
OBE SSE EARTHQUAKE EARTH. MODAL TYPE OF GROUND METHOD OF
COMP . GENERATION OF
TIME HISTORY USED COMB. DESIGN SPECTRA FL.OOR RESPONSE
CP/OL 1SSUE DATE HOR. VERT. INTENSITY | HOR. VERT. AND ITS SPECTRA
8 g MM 8 g COMB.
Zion Nuclear Plant 0.08 0.05 VII 0.17 0.11 Compared with the Each hor- gigzeyith Desiin resPonsigao Tiﬁﬁ—gisﬁfry
Unit 1 and 2 1940 E1 Centro (N-S) }izontal spacedy ;iegesirzstggs) ;§20°E1u2e2%ro
earthquake record was com-
Reactor type: PWR with maximum ac— bined with Eg::z E;m— :ii;hi:iggu;engd' (N-Szdearthquake
C i tt celeration of 0.08g. |the verti- absolute | celeration of 0.08g recore:
ontainment type: cal com— .
6 buttresses with ponents ?um metho§ at the rock level.
shallow dome (pre- rsimulta— response
stressed concrete) heously. spectrum)
NSSS Manufacturer:
Westinghouse
Architect Engineer:
Sargent and Lundy
Engineers
Unit 1: 12-68/4-73
Unit 2: 12-68/11-73
Amend. 18 Amend. 14 JAmend. 14 }Amend. 19 _Amend. 14, Q. 4.25
p.2.11-2 |p.2.11-2 |Q.2.26-1 .2.11-3 |p.2.11-3 Q.5.79 Q.4.23 Q.4.23 Q.5.83 " Amend. 19, Q. 5.83
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FOUNDATION AND LIQUEFACTION ASSESSMENT

SOIL - STRUCTURE INTERACTION

* Type and thickness

of bearing information are presented together.

56-2

FO{IYN:))EA:T?FO.N BEARING INFORMATION GROUND METHOD MATERIAL LIMITATION
AND WATER DAM OF Gs PROFILE DAMPING ON
_ TYPE |THICKNESS! v _ PROFILE TABLE MODELLING OF SOIL MODAL
ITS DEPTH 8 DAMPING
Reinforced con- ) & é Not available| Ground water is Not avail- | Aux. building| Not available Soil 7% criti- |Not
crete slab 9ft o g| © near the surface able was modelled cal damping: .
. wal o~ available
thick graood w2 over much of the as fixed base OBE 2
ndodl o - site area assumptions DBE 5
LR B - with lumped
el ) ®© o g Yt B e
—~og N ad o . mass building
3] oo @ H W ;
2809 ) . g, model. Re-
Sgogf o B - _é '(% b actor building
?8&‘%‘;8’3 S‘: w model has a
M2 blE e - 293° rocking soil
g 4 o] o - wld3 spring only.
SIS = QE® G« A comparison
T oal”% o~y study was
g A Ulo Wt s BEZ2®
5'&’»2"’-2%‘;«: Hgmﬁg made with a
3gm3§w§ 28 g 8 soil model
mg.égsﬁg »Ex_:lg'g by finite
“Cobuwluod 6y E O element mesh.
~ & 9 olg a A0 b g
HEE [F2¢ o M OH
— Q . g S wdY ownad
200 Lu W 0O W
] R @ .0 a
JERn Y] [T < 1] < + B
g o olado R
a son|l T o= 00 ® & O
—n > W | o U o 2 [
e B t|lo o2 ZRgunp
wt:'EJ‘Nmo . = 0~ Amend. 18
ﬁ&&:;éf\?u‘i A% e oA Q. 5(.17914
} Amend.
p- 5.1-5 SRR g o p- 2.9-5 Q. 5.80
g =3 5 o Q.5.3,Q.4.23
p. 2.9-4




SEISMIC REVIEW TABLE

DAMPING
OBE/SSE (% criti-
cal damping)

ACCEPTANCE CRITERIA
& ALLOWABLE STRESSES

Reactor containment: 0.5/2.0

Q. 4.23

STRUCTURES
DESIGN CRITERIA
LOAD COMBINATION
1) ¢ = (1/¢) (1.05D + 1,25 P + 1.0 T + 1.25 E)
2) ¢ = (1/¢) (L.OSD + 1.5P +1.0T)
3) ¢ =(1/¢) (1.OSD+1.0P+1.0T+ E”)
C = Required yield strenght of the structure as defined below
D = Dead loads
P = Design accident pressure
T = Thermal loads due to the temperature gradient through the
wall and expansion of the liner and based on a temperature
corresponding to the factored design accident pressure
E = Operating basis earthquake (OBE) load
E” = Design basis earthquake (DBE) load
W = Wind load
¢ = Capacity reduction factor
p. 5.1-38

ACI Code 318-63
refer to page 5.1-41
for ¢ values.

AISC Manual of Steel Con-
struction (6th Edition)

p. 5.1-41
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MECHANICAL & PIPING

DAMPING METHOD DESIGN CRITERIA
OBE/SSE OF
(2 criti-
cal damping) QUALIFICATION LOAD COMBINATION ACCEPTANCE CRITERIA
- Pressure Vessels Pressure Piping & ALLOWABLE STRESSES
P < S
Piping OBE = 0.5 Analytical 1)n§2§?2i a) B < S5y a) Py ASME B&PV Code
-0 b) P (or PL) + Py s 1.5 s b) Pm(Or PL) +Pp<S Section III, Nuclear Vessels
and ) Pm(or P.)+P +Qc< 3m0 s for limit curves:
Testing m L B =7 m WCAP 5890, Rev. 1
P) Upset
kondition a) Pm < sm a) Pm <128
B) Bplor Py) + Py < 155 1y P (or P)) + Py < 1.2[5
¢) Pm(or PL) + PB +Qx 3.0 Sm
3) Emergency
condition a) P <128 or Sy a) P sl.2s
whichever is larger b) Pm(or PL) + PB < 1.51(1.2 8)
b) Pm(or PL) + PB < 1.5
(1.2 S ) or 1.5 S which-
i ever 1is larger
;) Faulted Design limit curves as Design limit curves as
condition discussed in the text discussed in the text
Appendix D p Primary general membrane stress intensity
Amend. 14 n Prim 1 1
Q. 4.23 L rimary local membrane stress intensity
P- Q. $.32-1 p- Q4.23-3 B Primary bending stress intensity Appendix D
'Q = Secondary stress intensity
Sm Stress intensity from ASME B&PV Code, Section III, nuclear vessels
S Minimum specified material yield (ASME B&PV Code, Section III, Table 56-4
y N-421 or equivalent)
S Allowable stress from USASI B3l.1 Code for pressure piping.

Table Bl-2, Appendix D
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ELECTRICAL EQUIPMENT

DAMPING
OBE/SSE

METHOD
OF .
QUALIFICATION

DESIGN CRITERIA

LOAD COMBINATION

ACCEPTANCE CRITERIA &
ALLOWABLE ATRESSES

Not available

Not available

Not available

Not available
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