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UNITED STATES NUCLEAR REGULATORY COMMISSION
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captioned proceeding, hereby files Amendment 54 to the Pre-
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STATE OF TEXAS
COUNTY OF HARRIS

E. A. TURNER, being first duly sworn, deposes and says:
That he is Vice President of HOUSTON LIGHTING § POWER COMPANY, an
Applicant herein; that the foregoing amendment to the application
has been prepared under his supervision and direction; that he
knows the contents thereof; and that to the best of his knowledge
and belief said documents and the facts contained therein are true
and correct.

DATED: This (ZM day /Qic/ , 1979,

—_—

Signed: /pK\7;?AMM—

E. A. Turner

Subscribed and sworn to before me
this /(i—é day of _&gé, 1979.

blic in and for the
County of Harris, State of Texas

My comn' e?.)}'res:
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HOUSTON LIGHTING & POWER COMPANY
ALLENS CREEK NUCLEAR GENERATING STATION - UNIT NO. 1
PRELIMINARY SAFETY ANALYSIS REPORT

AMENDMENT NO. 54
INSTRUCTION SHEET

This amendment contains additional PSAR information updating the PSAR
to make i. consistent with Revisicii 2 of the CSDR. Revision 2 of the
CSDR incorporates the latest containment load definition information
from General Electric and documents a design change to the containment
which makes the dome of the containment hemispherical instead of semi-
ellipsoidal. All safety analysis depending on containment volume

remain conservative.

The following page removals and insertions should be made to incor-

porate Amendment No. 54 into ghe PSAR,
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3.8 DESIGN OF CATEGGRY I STRUCTURES

3.8.1 CONCRETE CONTAINMENT

The Mark III Containment Complex does not utilize a concrete Containment.

The primary Containment will be a free standing steel vessel. The drywell

is enclosed by the steel Containment Vessel which, in turn, is enclosed and %3)
protected by the Reactor Shield Building. The Reactor Shield Budiling will

be designed as a Category I structure for earthquakes, tornado and external
missile loading conditions. Due to the fact that the Reactor Shield Build~-

ing is not classified as a Class I pressure vessel it will be discussed

under Section 3.8.4, "Other Category I Structures." The steel Containment
Vessel and the drywell will be covered under Section 3.8.2 and 3.8.3,
respectively.

3.8.2 STEEL CONTAINMENT SYSTEM
3.8:2.1 Physical Description
3.8.2:1.1 General

The steel Containment Vessel (Containment), including all its penetrations,
is a low leakage steel shell which is designed to withstand the effects of
the postulated accidents and to .onfine the postulated resulting release of
radioactive material. The functional requirements of the Containment
vessel and the basis of the design pressures are discussed in detail in
Section 6.2.1.

Features of the Containment vessel are shown in Figures 3.&-1 and 3.8-2.
The free standing steel Containment Vessel is a cylindrical pressure |54
vessel with a hemispherical dome and a leaktight steel bottom. The bottom
seal plate is welded both to an embedded grid in the mat and to the Con-
tainment vessel walls providing a leaktight bottom. The vessel internal 54
diameter is 120 feet, and the total height is approximately 204 feet. The I
cylindrical portion of the vessel is adequately anchored to the building

mat, but above this vessel is free standing with no physical links to the
Shield Building of internal structures. An annular space is provided

between the Containment and the Shield Building.

The lower portion of the vessel cylinder and a portion of the vessel bottom
liner form two of the boundaries of the pressure Suppre .ion Pool which is
discussed in Section 3.8.3.1.

The cor ainment shell provides vertical support for a number of inter-
mediate platforms, the support brackets for which are designed with sliding
bases to prevent any restraint in the radial and lateral directions.

Figure 3.8-1 "Section B" shows the design details of the sliding bases. 1
Lubrite type bearings, as manufactured by Merriman Incorporated or an Q3.
approved alternate, will be an integral part of the sliding base. The 17

maximum zoefficient of friction is expected to be 0.15. The selection of
glide bearings will also be based up 1 the Containment service environment
(see Section 3.11 for temperature, humidity and radiation requirements) ac

(U)-Update
3.8-1 Am. No. 54, 12/20/79
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well as loading conditions. Horizontal movements, both for thermal and
seismic conditions will be provided after the final analysis is completed.

A 125 ton polar bridge crane will be jupported directly by the Containment
shell.

Two personnel access locks with double interlocked sealtight doors and one
flanged and bolted sealtight equipment hatch will be provided for access
into the Containment.

Containment mechanical, electrica! and other penetrations as well as the
design criteria for their internals are presented below. The nozzles for
these penetrations will be designed and fabricated with the Containment.

J3i8.2:1.2 Containment Penetrations
a) Design Bases

Containment penetrations will be designed to maintain containment
itegrity during normal operation of the plant in the event of a
LOCA. All Containment penetrations will be designed to meet the
requirements of Class MC components of the ASME Boiler and Pressure
Vessel Code, Section III. Penetrations will be designed in accord-
ance with NRC General Design Criterion 53 of 10CFR50 Appendix A

and in addition will be designed to meet the following considera-
tions:

1) Ability to withstand the maximum pressure which could occur due

to the postulated rupture of any pipe inside the Containment

2) Ability to withstand the jet forces associated with the flow
from a postulated rupture of the pipe in the penetration and
maintain the integrity of the Containment

3) Ability to accommodate thermal and mechanical stresses en-
countered in normal operation and other modes of operation and
testing.

b) Electrical Penetrations
Containment electrical penetrations will be used to pass signal,
control and power cables into and out of the Containment, annulus

and Shield Building.

The penetration assemblies will be of the split-canister type or
flange header plate type and will be designed to accommodate the

primary containment nozzles. Upon insertior of the first section of

the penetration assembly into the containment nozzle, a field weld
will be performed and thus a pressure seal will be established be-
tween the steel vessel and the canister or head'r plate. Primary
penetration assemblies will be designed to comply with IEEE-317-
1976.

3.8-2 Am. No. 54, 12/20/79
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N Boundaries

The boundaries for the steel containment consist of those defined in Para- 33
graphs NA-3254 and NE-1130 of the ASME Code Section III, and the additional |(C)

boundar

a)

h)

The bot
ment.

a)

3.8.2.2

The des

ies listed below:

The steel Containment shell and dome including the portion of the
shell embedded in the concrete mat foundation but not including the
associated auchorage steel

The attachment weld of the bottom liner plate to the steel Contain- 35
ment shell '(U)

The attachment welds of the crane girder, piping supports, walkay 35
or platform supports, and other attachments to the shell or other ‘(C)
pressure boundary of the steel Containment,

tom liner plate is outside of the boundaries for the steel Contain-
Boundaries of jurisdiction of the Containment Vessel Bottom Liner 9
will be in accordance with the ASME Code, Section III, Division 2,
Subsection CC, Article CC-1140 and will terminate at the weld which

conuects the liner plate to the containment vessel shell.

Applicable Codes, Standards and Specifications

ign, fabrication, erection, inspection and testing of the steel

Containment will comply with the requirements of the following wwith excep-
tions as noted:

3:8,:2.2:.1 Codes, Standards and Specifications

a)

b)

American Society of Mechanical Engineers (ASME) Codes.

- Boiler and Pressure Vessel Code, Section 11, "Material
Specifications"

- Boiler and Pressure Vessel Code, Section III, "Nuclear Power
Plant Components", Division 1|, addenda through Summer 1974 Isa
and updates of NE-3i23 through the Winter 1975 addenda.

- Boiler and Pressure Vessel Code, ASME Section III, Div 2,
"Code for Concrete Reactor Vessels and Containments", issued
in January 1975

- Boiler and Pressure Vessel Code, Section V, "Nondestructive r‘
Examinati.n."

- Boiler and Pressure Vessel Code, Section IX, "Welding Qualifi-
cations"

American Institute of Steel Construction (AISC):

(U)-Update
3.8-4] (C)-Consistency
Am, No. 54, 12/20/79
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“Specification for the Design, Fabrication and Erection

of Structural Steel or Buildings -196%¢, 7th Edition."
and Supplements through No. 3 of June, 1974.

3.8-4k Am, No, 54, 12/20/79
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The Bottom Liner is classified Class CC in accordance with Sub-Article 35
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9,

CC-1110, Section III, Division 2, of the ASME Code. ()

5.0.2.2.3 Code Compliance

a)

b)

c)

d)

Containment

The steel cylindrical shell and dome of the steel Containment in-
cluding all penetrations and attachments within the boundaries de-
fined in Section 3.8.2.1.4, is designed and constructed in strict
accordance with Subsection NE, Class MC Components, including the
requirements for quality assurance of Article NA-4000, and inspec-
tion requirements of Article NA-5000 of Section III of the ASML
Code.

The Bottom Liner of the Containment including attachments within the
boundaries defined in Section 3.8.2.1.4, is de-igned and constructed
in strict accordance with Subsection CC, Class CC Components, in-
cluding the reavirements for quality assurance of Article CA-4000,
and inspection requirements of Article CA-5000 of Section III, Divi-
sion 2 of the ASME Code. Furthermore, the suppression pool liner
will be designed in accordance with the ASME Code, Section III,
Division 1, Subsection NE to resist the SRV negative pressure, con-
sidering strength, buckling and low cycle fatigue.

Code Stamp

The steel Containment will not be ASME Code stamped. However, all
other requirements of the Code applicable to Class MC containment
vessels are complied with. The allowable stress limits are in
accordance with Sub-Article NE-3131 (e) of Section III of thc ASME
Code.

The mat liner will not be ASME Code Stamped. However, all require=-
ments of Section 3.8.2.2.3(a) will be complied with.

Exceptions

The following are exceptions to the requirements of Section III of
the ASME Code for Class MC containment Vessels.

1) The design of the bottom steel liner (see Section 3.8.2.1.4)
and the concrete mat foundation are not include! in the scope
of Section III, Division 1, of the ASME Code.

54

35
(©)

‘54

54

|‘9

54
2)  Buckling for SRV loads and post-accident flooding are not in ‘

the scope of ASME Section III, Division |l.

Attachments

Structural steel attachments beyond the boundaries established for
the e*tesl containment are designed and constructed according to the
AISC Manual for Steel Construction, Seventh Edit.on, where appli-
cable.

(C ,~Consistency

3.8-6 Am. No. 54, 12/20/79
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The allowable stress limits for other non-pressure retaining parts 54
are in accordance with Sub-Article ME-3131 (e) of Section III of the
ASME Code.

e) For the concrete mat foundatior and the flat bottom liner plate 1
anchorage, see Section 3.2.2.1.4 and Figures 3.8-2 and 3.

3.8.2.3 Loads and Loads Combinations

3.8.2.3.1 Loads and Symbols

The following loads will be considered in the design of the Containment 1,9
Vessel Shell. Included in this list are all the loads specified in the Q3.

ASME Code, Section III, Subsection NE-31.9, 1974 Edition. All applicable 18
loads below will be considered in the design.

a) Pressure Loads

Pa = D2sign Internal Pressure for a postulated design basis
accident (DBA) = 15 psig as per Table 6.2-1A). For 54

pressure under intermediate break accident (IBA) and

small break accident (SBA), see Containment Structure

Design Report (CSDR) Figures 3.3-2 and 3.3-5 respectively.

P = Structural Acceptance Test Pressure = 115 percent of P.
during DBA
35(D)

P = External pressure on vessel due to the maximum external
to internal pressure differential

Po = Operating Pressure (positive, inside Containment due to
negative press"r" maintained in the asnnulus). During
post-accident flooding will be adjusted accordingly

pbd. Pressure effects due to SR valve blowdown (1,2,8 or 19
valves operation), additional to P_. For detailed 54
description and magnitudes of thes® loads, see Section
3.5 of Rev. 2 of the Containment Structures Design Report

= Pool swell loads of Containment Shell, vertical and
horizontal, including reactions from structures and
projections supported thereof. For detailed description 54
and magnitudes of these loads, see Section 3.,2.1 of CSDR.

P
ps

Poc' Steam condensation oscillation loads including the direct
and the feedback effects. For detailed descripticn and 54
magnitude of these loads, see Section 3.2.2 of CSDR.

P g Chugging loads, including the direct and the feedback effects,
% Por detailed description and magniture of these loads, see 54
Section 3,2,3 of CSDR.

(D)-Design
3.8-7 Am, No. 54, 12/20/79



b)

c)
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Temperatures

T
a

= Design (accident) temperature inside Conta1nment When coinci-

dent with P_ this temperature is 185°F (Table 6.2-14). 7't is
ad justed accordingly when negative (accident) pressure occurs.
For T under IBA and SBA, see Sections 6.2.'.3.1.3 and
6.2.193.1.4 respectively.

Operating Temperature (The range is 60 to 80 F inside
Containment and 51 to 95 F in the annulus). During SRV
blowdown the increased temperature in the ouppresnion pool

is included in T . During construction T is specified
as the constructfon temperature.

Dead Loads

D = Dead loads; they shall include the following:

1)
2)

3)

Weight of vessel shell, penetrations, hatches and locks.
The dead weight of the polar crane and its runway.

Weight of platforms, walkways, equipment, piping, ventilation
duct, cable and trays, conduit, etc. These loads are generatei

either by direct attachment to the vessel, or through support-
ing structures.

(D)-Design
(C)-Consistency

3.8-7a Am. No. 54, 12/20/79
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3:8.2.3.2 7 yad Combinations

3.8.2:3.2.1 Containment Vessel Shell

|9

The design of the Contaimment will include consid<ration of the load combi-

nations listed below.

cussed in Section 3.8.2.6.

a)

b)

c)

d)

e)

Stress limits for these loading conditions are dis-

54
Construction and Test Conditions |
v C
3y p+1? . 1:2) & P:3) . Vessel Test (©)
o o n .
Norual Operating or Shutdown Conditions (D)
4) D+ L + To A 53 T2 A |35
i (5) SRV blowdown
5) D+ L#+T + B + P, +R +F (D)
Severe Lnvironment Loads
9
(5) +F + SRV blowdown
6) D+ L+ 'ro + po + Pt R, . l'm,o QL.
7) D + L(b) ¢ 7T (6) + P (6) + R (6) +F +F Refueling 33
o ) o n eqo
Ext reme Environmental Loads 35)
D
(5) SRV blowdown 44
8) D+ L+ T, *+P +P +R +F ¢+ peq. . Pl
Abnormal -~ Severe Envirommental Loads '
Pool swell
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Abnormal - Extreme Environmental Loads
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Notes: (1)

(2)
(3)
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(5)
(6)

(7

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)
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Temperature and live load (including snow), durir? comstruc-
tion. The wind load on the shell will be considered only if
the shield building does not provide protection during contain-
ment erection. Snow and wind shall not be combined in the same
loading equation.

Ambient pressure, temperature and live lcad during test.

Pressure test specified for the structural acceptance of the
vessel.

Use load factor 1.25 for the crane lifting load.

To is adjusted accordingly during SRV blowdown.

Use live load, the temperature, the pressure and the pipe
reactions during shutdown, start-up, refueling or post-
accident as the load combination might call for.

These are pressure and temperature distribution during the
first 100 seconds of the short term LOCA (Figures 6.2-5 and
6.2-6).

Single SR valve blowdown only (First Actuation).

It includes all local pressures in the suppress.on pool region
plus reactions from pipes, structures and protuberances.

The pressure, the temperature and the pool water level during
the long term postulated design accident (later than 100 sec-
onds after LOCA). The maximum values of P and F_ (water

dump from upper pool during accident) may not be 2oincidental
and therefore the worst feasible combination will be considered.

The pool temperature increase due to the activation of Auto-
matic Depressurization System (ADS) will be considered.

Use p1 :ssure resulting firom the blowdown of eight ADS
valves.

P , P and P, may occur sequencially while not
agault:%eoully?h

These are pressure and temperature distribution during the
intermediate break accident (IBA).

These are pressure and temperature distribution during the
small break accident (SBA)

Load Combinations (e) 9, 10 and (f) 16, 17 cover the design of the overall
vessel for the accident fluid pressure cases, include the accident press-

ure accident temperature and accident fluid pressure on the vessel shell;

the seismic loads on the shell and the penetrations, and the associated

(C)-Consistency
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values of R (thermal load) on the penetrations. The design accident loads
discussed above, result from a postulated pipe break inside the drywell. They
would not occur simultaneously with the loads "Y." which are for a pipe break=-
ing at a penetration. ]

The intent of load combinations (e) 14 and (f) 21 is to cover the design »f
local areas around penetrations for any pipe break postulated to occur a. a
penetration. In such a case, design accident loads (pressure, temperature,
and fluid) would not be acting simultaneously on the overall vessel. Th-
loads "Y" which would be acting at the penetration already include the
thermal effects on the penetration of the postulated pipe rupture (sce
definition item (g) in Section 3.8.2.3.1).

Local areas will be designed by investigating the applicable loads combined
as in the above listed loading cases. Local areas to be investigated in-
¢lude penetration nozzles and the surrounding shell, anchorage details, crane
runway and floor framing brackets, and the dome knuckle. Investigations of
these are discussed further in Section 3.8.2.4.

3835324 Bottom Liner

The containment bottom liner plate will be designed in accordance with the
applicable rules listed in the ACI-ASME (ACI-359), Division 2 Code Issued
in January 1975. It will also be designed in accordance with selected sec-
tions of ASME Code, Section III, Division |, Subsection NE applicable to
strength, buckling and low cycle fatigue for cases where SRV negative
pressure occurs. The load combinations shown in Table 3.8-? are appli-

cable to the liner plate design except that load factors for all load cases
shall be taken to equal to 1.0,

3.8.2.4 Design and Analysis Proccedures

The design and analysis cf the Containment will be the responsibility of
the selected containment vendor. The scope of the vendor's responsibility
includes the design and analysis of the vessel shell and bottom liner,

the vessel anchorage, the crane runway, dome platforms, i1ntermediate floor
support seats, personnel locks, equipment hatch, and penetration nozzles.
The penetration internals discussed in Section 3.8.2.1.2 are not included.

The vessel v ndor will be required to report fully on the actual completed
design and analysis, and a summary of this will be available for the FSAR.

Containment Vessel design and analysis procedures will vary somewhat
according to the selected vendor. However, the followinc discussion rep-
resents, in general, a typical example of the appr aches utilized, and, in
several areas, it represents specific requirements.

1
Q

(C)=Consistency
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The particular computer programs utilized for the design and analysis of

the containment vessel is dependent on the selection of the containment

vessel manufacturer. The following programs have been us:d in past

practice and are indicatiwe of th type to be used:

a) Shells of Revolution Program
This i{s based on the methods outlined in Reference 3.8-1 for overall
containment vessel including the anchorage region of the Containment
(Section 3.8.2.4.3). The program calculates stresses and displace- 1
ments in the shell for static edge, surface and/or temperature loads 03.20
with arbitrary distribution over the surface of the shell. The pro- ‘
gram numerically integrates the eight ordinary first order differen~
tial equations of thin shell theory derived by H. Reissmer. This
metho. may be utilized for the dome-cylinder transition region.

b) Stardyne II
A finite element program, especially used for stress concentration
areas (penetrations).

c) The rmos
A proprietory program used for thermal analysis.

d) Proprietory Program for analysis of ring girders, the mathematics
of which are based on the Hardy-Cross Column Analysis for rings
(Reference 3.8-3). This program will be utilized for the crane
runway girder (Section 3.8.2.4.6).

e) Several proprietory programs util’zing the mathematics of Welding 35
Research Council Bulletin No. 107 for penetration analysis. (See ‘
Reference 3.8-2). ©

f) Proprietory Programs for seismic analysis of wvessel appendages -
utilizing a step~by-step matrix analysis.

3.8.2:4.1 Containment Shell and General Procedure

The Containment will be designed in accordance with the ASME Boller and 54

Press re Vessel Code, Section III, Subsection NE for Cla s MC Components. 35

The minimum thicknesses of the shell under internal pressure will be

determined using the formulas of Section III, Subsection NE of the ASME 9 [(V)

Code, July 1974 edition (hereafter referred to as ASME, Section III). No

thickness used in this vessel for internal pressure will be less than that

required by the rules of Section IIl, Subsection NE.

The basic stress intensity limits of Paragraphs NE-3221.1, NE-3221.2,

NE=3221.3 and NE-3222.2 will be satisfied for internal pressure loadings 35(C

using S equal to tiv allowable stress, S, tabulated for the vessel i (©)

matcrlaT at the desiyn temperature in Appendix I of ASME Section III. 5

O
(C)-Consistency QS 17
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In r:gions of sub tantial mechanical or thermal loads otivr than pressure,
the vessel will be d2signed and analyzed using the requirements of Para-
graph WE=3131(b) of Section III of the Code.

For external pressure, the vessel will be analyzed using the procedure out-
lined in ASME, Section III, Paragraph NE-3133. Th cylinder is analyze. by
considering the length of the cylinder between the point of embedment and
the lower ring of the crame rail support. As outlined in Paragraph
NE-3112(c) of ASME Section III, the design external pressure will not be
increcased by 25 percent as required by Paragraph Uu-28(f) of ASME Section
VIII, since vacuum service is not the primary function of the Containment.

For instability effects resulting from SRV blowdown or post-accident flood-
ing condition in combination with SSE and OBE respectively, the latest pro-
cedures accepted by the industry, such as those presented in Reference
3.8-4, will be used.

The resulting plate thicknesses required for internal and external pressure
will be analyzed for the loads and load combinations listed in Section
3.8.2.3. This analysis will be made using the basic membrane equations for
thin shells. Th stress limits for each load combination are discussed in
Section 3.8.2.6.

The containment shell will be analyzed for the responses due to the speci-
fied SSE and OBE ground acceleration in two horizontal directions and in
one vertical direction acting simultaneously.

It will be assumed that any direct connections between the Containment and
other structures, such as piping, havwe sufficient flexibility to preclude
any coupling with the Containment. As described in Sectionm 3.8.2.1, the
intermediate floor supports will be seats with sliding bearing surfaces.

The seismic analysis of the vessel will include the local effects of the
access locks vibrating as independent systems. The seismic effect of this
inde pendent vibration will be added wectorially to all otler seismic
effects. Access lock seismic design is discussed further in Section
3.8.2.4.4.

Additional discussion of the seismic analysis of the Containment as well as
its interaction with other structures ard components of the Reactor Build-
ing, is given in Section 3.7.

3.8.2.4.2 Top Head 2nd Kiuckle

The analysis used for (he temispherical dome will consider three stress
cases:

a) Uniaxial compressive stress resultant
b) Biaxial equal compressive stress resultant
c) Biaxial unequal compressive stress resultant
(D)-Design
3.8-12 Am. No. 54, 12/20/79
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The geometry of this head is such that circumferential compressive stress
in the knuckle region of the head during the overload pressure test is not
expected to be critical, and this region should be stable in this configu~
ration without any further stiffening being required.

3.8.2.4.3 Anchorage Region

Tie Containment Vessel is assumed to be an independent, free-standing
structure rigidly fixed ac the base Elevation 116.17 feet.

The anchorage transition region will be analyzed for loads due to internal
pressure, the specified thermal gradient, the Containment dead load and
earthquake load. This analysis will utilize a Shells of Revolution Com=
puter Program based on well accepted methods. (See Reference 3.8-1).

Tie program will calculate the stresses and displacements in thin-walled
elastic shells of revolution when subjected to static edge, surface and/or
temperature loads with arbitrary distribution over the surface of the
shell.

The temperature stresses will be analyzed at the point of embedment of the
shell. This will he based on the vertical thermal gradients along the
plate to be supplied to the vendor. It will be assumed that there is no
temperature gradient across the thickness of the plate. Tk rules of
ASME, Section III, Paragraph NE-3213 will govern the treatment of tem-
perature stresses as either secondary or local.

The final details of the weld attachment of the floor liner plate to the
containment shell will be established during the detailed design and
analysis which will be performed by the selected containment vessel manu-
facturer. The relative position of the concrete and the anchorage ring
precludes excessive shell deflection in the area of this weld.

The analytical method used for these studies are already described in
Section 3.8.2.4.3. This analysis included the area of the floor liner
plate adjacent to the wssel shell as a branch on the analytical model.
The stresses in the liner plate and the relatiwe deflections were found
to be within acceptable limits.

3.8.2.4.4 Access Locks and Surrounding Shell

As part of the vessel seismic analysis, the vibration driving force on the
access locks will be determined by accelerations derived from the specified
response spectra curves. The three component earthquake will be considered
in seismic analysis of the local effects of the access locks. Th vibra-
ting driving forces will be considered to be independent of the vibration
modes of the Shield Building.

Th shell stiffness in the region of the lock can be obtained for a radial
load, circumferential moment and longitudinal moment. Using this stiffness
of the shell, the fuardamental period of vibration can be computed. From
this the response acceleration of the lock can be found from tte specified
response spectra. The driving force of the lock will then b found by
multiplying the mass of the lock by the response acceleration of the lock.

s - g 0'7
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b) Provide a structure to support the upper pool

c) Channel steam release from a LOCA through the horizontal vents in
the drywell for condensation in the Suppression Pool

d) Provide a support structure for work platforms, monorails, pipe
supports, anchorages and restraints, etc., that are located in the
annulus between the drywell and the steel Containment

e) Provide protection fo. the steel Containment from internal missiles
and/or pipe whip.

The drywell will be a rignat circular cylinder 87 feet high with an inside

diame ter of 73 feet and will contain a net free volume of approximately ‘2
280,000 cubic feet. The drywell will be designed as a Category I struc- 35
ture capable of withstanding an internal pressure of 30 psid (see Section 17 (D)

3.8.3.3 for addi*ional details on loading conditions). Normal operating
drywell atmospleric temperature will be approximately 135 F with an acci-
dent maximum atmospheric temperature of 330 F. The surfaces of the drywell
in contact with Suppression Pool water will be steel lined.

Two structural materials are being considered for the construction of the l35
drywell. The upper section utilizes reinforced concrete for the construc=—
tion of the 5 foot thick wall and 4 foot thick top slab. The top slab will

be stiffened by two 25 ft deep beams which will form the sides of tle upper
pool.

The lower drywell scheme will consist of two concentric cylinders fabri-
cated of steel plate with longitudinal and vertical stiffeners provided as
required by the design. These cylinders will be embedded into the mat,
with embedments designed to withstand and transmit all loading effects.

The vent openings will be fabriccted of steel plate and will form part of
the cylinders. Th annular space between the cylinders will be filled with
concrete in the region above the pool lewel for shielding purpose. Nominal
reinforcement may be provided in the concrete fill, if composite action of
steel and concrete is required. A continuous circular ring plate or girder
will be provided at the top of the steel portion of the drywell, which will
be welded to both concentric cylinders. The cadwelds for the re inforcing
of the concrete portion abowe will b welded on this ring. The bottom
liner of the Containment will be seal welded to the inner and outer faces
of both cylinders. The outline of the drywell lower portion and the an-
chorage details are shown on Figure 3.8-3].

54

I 54

Access to Reactor Pressure Vessel through the drywell top slab will be pro- |35(C)
vided by the drywell head. Access through the drywell walls will ke pro-

vided by a 12 1/2 ft diameter equipment hatch and a personnel lock at grade | 54
level. Th hatch will be provided to facilitate recirculation pump motor
removal. The standard personnel lock will permit entry into the drywel!

when the reactor is at hot standby. The equipment hatch will also be used

for removal of

(D)-Design
(C)-Consistency
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2) American Institute of Steel Construction (AISC)
. "Specification for the Design, Fabrication and
Erection of Structural Steel for Buildings - 35(0)

February, 1969 Edition”.

3) AWS Structural Welding Code Dl.1-75.

3.8.3.2.2 NRC Regulatory Guides
a) Regulatory Guide 1.10 = Mechanical (Cadweld) Splices in Reinforciny
Bars of Category I Concrete Structures
b) Regulatory Guide 1.15 - Testing of Reinforcing Burs for Concrete
Structures
c) Regulatory Guide 1.19 - Nondestructive Examination of Primary
Containment Liner Welds
d) Regulatory Guide 1.31 - Control of Stainless Sceel Welding 54
e) Regulatory Guide 1.55 - Concrete Placement in Category I Structures
f) Regulatory vuide 1.57 - Design Limits and Loading Combinations for
Metal Primary Reactor Containment System
Components .
3.8.3.2.3 Specifications
’ a) Material Specifications
Various ASTM Specifications, supplemented by the further require-
wents of ASME Section III, as noted in Section 3.8.3.6. | 32
b) Surface Preparation

Steel Structure Painting Council (SSPC):

SSPC-5P-3 Power Tooi Cleaning

SS5PC-SP-6 Commercial Blasting Cleaning
SSPC-5P=-2 Pickling

SSPC-5P-10 Near White Blasting Clcaning
SSPC-PA-1 Shop, Field and Maintenance Painting

c) Purchase Specifications
The purchase specifications will be prepared by the Architect-
Engineer and will specify the requirements for materials, design
criteria, fabrication, erection, inspection, and quality compliance.

These specifications will reilect and expand on the requirements set
forth in the Sections of 3.8.3 which follow.

. (U)-Update
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normal operating pressure (2.0 psig inside the drywell and
0.0 psig utside the drywell).

pressure used for acceptance test to verify structural
integrity and/or compliance with maximum allowable leak rate
specified for the component. For drywell pressure test,
34.5 psig shall be used.

maximum differential positive (outward) accide .t pressure
(U psid) or maximum differential negative (inward) accident
pressure (21 psid) for the drywell. Maximum mgative acci-
dent pressure is not considered coincident wit Pool Swell
loads. For P under IBA and SBA, see Figures J.3-l and
3.34 of Rev.®2 of the Containment Structures Desi,n Report
respectively.

normal operatlng tewperature (135°F inside the drywell

and 80°F outside the drywell). During blowdown mode under
normal operacion, the temperature increase is also included
in T . During construction, T {s specified as con-
struction temperature, and dur?ng post-accident flooding
To is adjusted accordingly.

accident temperatures nssociuted with the accident pres-
sure P_ and including T . (330 F is used for waximum

air temperature in the drywell under DBA transient condi-
tions as indicated in Figures 6.2-6 and 6.2-10 of Chapter 6
of this PSAR). For T under IBA and SBA, see Sections
6.2.1.3.1.3 and 6.2.193.1.4 respectively.

seismic loads generated by the Operating Basis Earthquake
(OBL) specified for the site (Section 3.7 of this PSAR).
During post accident flooding, the mass of water will be
properly accounted for. The simultaneous occurrence of three
dimensional earthquake motion is considered.

seismic loads generated by the Safe Shutdown Earthquake
(SSE) specified for the site (Section 3.7 of this PSAR).
The simultaneous occurrence of three dimensional earthquake
motion is considered.

piping loads during normal operating or shatdown condi-
tions, and their related internal moments and forces as
givea by the reactions of piping systems subjected to normal
operating thermal/hydraulic conditions (Chapter 4 and 5 of
this PSAR). When steam relief valves are actuated R

shall also include the blowdown reactions.

piping loads due to increased temperature resulting from

the postulated design accidents, or their related internal
moments and forces as given by related reactions of piping

(D)-Design
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systems subjected to the postulated accidental thermal/

hy dJraulic conditions (Chapter 6 of this PSAR), and including
R -

(s ]

equivalent static load on the structure generuted by the
reaction on the broken high-energy pipe during the postu=-
lated break, and including an appropriate dynamic factor to
account for the dynamic nature of the load (Section 3.6).

Jet impingement equivalent static load on a structure
pyenerated by the postulated break, and including an appro-
priate dynamic to account for the dynamic nature of the load
(Section 3.6).

missile impact equivalent static load on a s.ructure
generated by or during the postulated break, like pipe
whipping, and including an appropriate dynamic factor to
account for the dynamic nature of the load (Section 3.6).

pressure loads due to Main Steam Safety Relief Valve (SRV)
blowdown. During LOCA accident condition only one valwe is
assumed to open based on a single failure criteria. For
detailed description and magnitude of these loads, see Sec-
tion 3.5 of the Containment Structures Design Report (CSDR),
Revision 2.

pool swell loads, including pipe and other structure re—-
actions resulting from these pressures. For detailed des-
cription and magnitude of these loads, see Section 3.2.1 of
CSDR.

steam condensation oscillation loads, including the direct
and the feedback effects. For detailed description amd mag-
nitude of these loads, see Section 3.2.2 of 7SDR.

chugging loads, including the direct and the feedback ef-
fects. For detailed description and magnitude of these
loads, see Section 3.2.3 of CSDR.

hydrostatic pressure due to post-accident flooding of the
containment to a level °f 68'-6" above the botiom liner.

Steel Internal Structures

Tie following loads will be considered in the design of th steel
internal structures:

D

L)

Decad loads shall include the following:

Weight ot structure itself;

weight of penetrations (including shielding), hatches and
locks;

& ;W y 4]4’
\ | D
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Weight of platforms, walkways equipment, piping, ventilation
duct, cable and trays, conduit, etc.

= Live loads will include all or part of the following teampo-
rarily imposed loads:

Equipment laydown and live load on refueling on intermediate

floors, including any construction loads (Refer to Section
3.8.3.3.2b).

Live load in equipment hatch.
Live load in access locks.

tonorail hoist loads.

= normal operating pressure (2.U psig inside the drywell and
O.U psig outsige the drywell).

= normlooperattng tempe rature (13501-‘ inside the drywell
and 80 F outside the drywell). During blowdown the in-
creased temperature in the pool is included in r « During
construction T 1is specified as construction nemperatute
and during pos?-accident flooding T is adjusted ac-
cordingly.

= pipe reactions during normal operating or shutdown condi-
tion based on the most critical transient or steady state
condition. When SR valves are actuated R include the
blown reactions.

= hydrostatic pressure due to normal water level in the sup=
pression pool. The upper pool dump during c¢ccident will be
appropriately accounted for.

= pressure used for structural acceptance test (34.5 psig)

= pressure loads due to Main Steam Safety Relief Valve (SRV)
blowdown. During DBA and SBA accident cenditicns, only one
valve is assumed to open based on a single failure criteria.
During IBA accident condition, P represents the load
induced by 8 ADS5 valves actuatioR For detailed description
and magnitude of thesc loads, see Section 3.5 of the Con-
tainment .tructures Design Report (CSDR).

= pooul swell loads, including pipe and other structures
reactions resulting from these pressures. For detailed des-
cription and magnitude of these loads, see Section 3.2.1 of
Rev. 2 of the Containment Structure Design Report.

= steam condensation oscillation loads, including the & rect

and the feedback effects, For detailed description and mag -
nitude of these loads, see Section 3,2,2 of CSDR,

(D)~-Design
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Chugging loads, including the direct and the feedback effects,
For detsiled description and magnitude of these loads, see
Section 3,2,2 of CSDR,

maximum differential positive (outward) accid at pressure
(30 psid) or maximum differential negative (inward) accident
pressure (21 psid) for drywell, maximum negative accident
pressure is not considered coincident with Poul Swell leads.
For P_ under IBA and SBA, see Figures 3.3~l and 3.3-4 of
CSDR felpectively-

accident temperatures associated with the abov: accident
pressures and including T . For T under DBA, see
Figures 6.2-6 and 6.2-10.° For T {nder 1BA and Ssa, se.
Sections 6.2.1.3.1.3 and 6.2.1.3%1.4 respectively.

pipe reactions under thermal condition generated by the
postulated accident and including R . Ra should appro-
priately consider differences between positive and negative
accident pressure cases.

hydrostatic pressure due to post-accident flooding of the
containment to a level of 68" - 6" abowe the bottom liner.

seismic loads generated by the operating basis earthquake .
During post accident flooding, the mass of water will be
properly accouned for.

seismic loads generated by the safe shutdown earthquake.

equivalent static load on the structure generated by the
reaction on the broken high-energy pipe during the pos tu=
lated break, and including an appropriate dynamic factor to
account for the dynamic nature of the load (Section 3.6).

Jet impingers:nt equivalent static load on a structure
generated by the postulated break, and including an appro-
priate dynamic to account for the dynamic natur: of the load
(Section 3.6).

missile impact equivalent static load on a structure
generated by or during the postulated break, like pipe
whipping, and including an appropriate dynamic factor to
account for the dynamic nature of the load (Section 3.6).

required section strength based on the elastic design methos
and the allowable stresses defined in Part 1 of the AISC
"Specification for the Design, Fabrication and Erection of
Structural Steel for Buildings”, February 12, 1969.

[
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b) Steel Internal Structures

. The design of the steel structures inside the Containment will in-
clude consideration of the load combinations
limit; for these loading conditions are discussed in 5 :ctiom

listed be low.

Stress

3'8.3'5-
1) C(hecker plate or grating platforms, structure steel framing, |17
RPV and Shield Wall Pedestal, Reactor Shield Wall, and Welr 192.3,37
Wall
(a) Service Load Conditions
(1) 8§ = D+L+T
(2) § = D+L+F + F
eqo n
(3) 1.56 = D+L+T +R +P +F
o [ o n
" = . - +
(4) 1.58 D+ L+ To Ro + Po Fn Pbd “
58 = + L+ 130.24
(5) 1.58 D+ L To - Ro + By + Fn + Feqo Q
.58 = + L+ >
(6) 1.58 D L TO + Ro + Po + Fn + Fequ + bd
(b) Factored Load Conditions
‘ (L) 1.65= D+L+T +R +9¢ +F +F
o o o n eqs
Z o"- + +
(2) 1l.65 D+ L To “+ Ro - po - Fn . Feqs + Pbd
68 = + L+
(3) 1.68 D+L+T +R +P +F
(4) 1.65= D+ L+T +R +P +F +P_ or |54
P.c or pcﬁ+ Pbd + Yr - Yj % 2 Yll
(5) 1.6 =D+ L+T +R +P +F +F
a a a n eqo
(6) 1.6s=D+L+T +R +P +F+P or |54
P or P2+ r® 4% +%y RSy
sC ch eqo r j m
(7) 1.75 =D+ L+T +R +P +F +F
a a a eqs
(8) 1.7 =D+ L+T +R +P +F +P or pa
P orP2+pP® + $y
v y ch bd €qs r
h| m
(9) 1.6S =D+ L+R +T +F + F 4
et Bl LT 130.24
,;\/\ ‘J“
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Plastic Design Methods

For structural members subjected to pool swell l)ads, such
as lower platforms (Ground and HCU) and quencher supports,
plastic design method may be used. The applicable load
combination for such cases are:

(l0) V.9Yy =D+ L +T +R +125P +lz Pp of
P or P F ¥ 1.25 P2 +F
+si,+Yh+Y o o

J m
(11) 0.9Z2 =D+ L+T +R +P +P , P '

l a b c
] + of
Yh+Pd kn+Feqs QJrer

) Lower Drywell and Drywell Closure Head

(a)

(b)

Service Loads
(1) Construction Condition
a. D+L+T
o
(2) Test Condition
a- D+L+T +P
[+] t
(3) Normal Operating Condition

” + L+ + +
a. D+1L To Po R° + Fn
b D+L+T +P +R +F +P
o o o n bd
(4) Severe Environmental Condition
a. D+L+T +P +R +F +F
o o o n eqo

" - + - -
b D+L+T +P +R +F +P  +F

eqo
Factored Loads
(1) Extreme Environmental Loads
a. D+L + Po + To + Ro + Feqs + Fn
b. D+L+P°+TO+R°+Eeq8+Fn+ Py

(2) Abnormal Loads

a. D+L+ P, *+ Ta + Ra + Long term LOCA

(DY=Design
3.8-29

h130. 24

54
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Q2-3.37

35(p)

Q130.
24

Am, No. 54, (12/20/79)

54



ACNGS~- PSAR

d b D+L+P +T +R +P +P .orPocl swell steam
P ox ¥ h Y“ : . o condensation or
sC - n j chugging
ce D+*L+P + T + R + Pbd + P ot Intermediate break,
p.+r.* ¢ aps
ch n
d. D+L+P +T +R +P +P + Small break
F a a a bd ch
n
(3) Abnormal/Severe Environmental
a. D+ L+ Pa + Ta + Feqo + Ra + Fn Longterm LOCA
b. D+L+ P +T + F *+ R+ P + Pool swell steam
B +P ,aP or P qg Y i Y 2‘1 condensation or
- L chugging
m
¢« D+ L+P 4T +R_+P + P or Intermediate break
Pttt %2 o ST T N
ch eqo
d. D+L+P +T +R +PhP + Small break
bd " ch
F + 7
eqo
(4) Abnormal/Extreme Environmental
& DE+*LE+P T +17 + & + ¥ Longterm LOCA
a a eqs a n
b. D+L+Pa+Ta+Fs+Ra+Pbd Pool swell steam
+*+ . 2 . P or 9% + v® + v condensation or
ps scC ch r J
+ = chugging
ce. D+L+P +T + Ra + Pbd + Psc Intermediate break,
or P + ? + i ADS
ch n eqs
d. D+L+P.+T +Ph+Pbd+Pch Small break
+ F + F
eqs
(5) Post Accident Flooding with Earthquake
a. D+L+R +T +F + F
o o eqo pa
Note - For the Drywell CLosure Head the hydrostatic pressure of the
pool water abow the head is substituted for the term Fn.
In the above corbinations, thermal loads can ke neglected when it
can be shown that they are self-limiting and secondary in nature
where the material is ductile.
For combinations 5, 6, 7, and 8 of (1) (b), in computing the re-
uired =ection strength, S, the plustic section modulus of steel
shape s may be used. For load combinations of (1) (b) ubove involv-
ing ¢ and/or ¥  both cases of L having its fnll valw or
¢qo eqs
3.8-29a A, No. 54, (12/20/79)
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being completely absent will be checked for platforms and floor sys-

tems supported by steel floor framing.

Sep .rate live loads values

will be assigned for concrete or grating and checker plate floors sup-

ported by steel framing.
will be based on minimum OSHA require wents since personnel will have
limited access to these areas during operation.
etc. will not be stored on these platforms.
live load will be based on equipment removal and/or repair con-

siderations such as Recirculating Pump Motor removal.

The following live loads will be used for concrete or grating and
clecker plate floors supported by steel framing:

EL 23:.33'

Steel beams
Gratin, & checker plate

EL 2u7.33'

Steel beams
vrating & checker plate

Steel beams
vrating & checker plate

EL 184.83'

Steel beams
Grating & checker plate

* Except 500 PSF for Standby Liquid Control Area

EL 158.75'

Steel beams
Grating & checker plate
Concrete Slab

The operatin; condition floor live load
All spare parts, i35
The shutdown condition (v
17

Operating Shutdown

Condition Condition
200 PSF 500 PSF
100 PSF 100 PSF
100 PSF 200 PSF
100 PSF 100 PSF
100 PSF 10U PSF
100 PSF 100 PSF

100 PSF 200 PSF*
100 PSF 100 PSF
100 PSF 350 PSF
00 PSF 100 PSF
100 PSF 350 PSF
(U)-Update
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c)

d)

2)

3)

4)

3)

ACNGS~PSAR
Tension

Concrete tensile strength (membrane and/or flexure) shall not
be relied upon to resist the external loads and moments or the
forces and moments resulting from internal self-constraint.

Shear, Torsion, and Bearing

Refer to Article CC=3421.3 of the ACI-ASME Code.
Reinforcing Steel Stresses and Strains

Bar Tension

(a) Average tensile stress 0.5 fy'
The values given in Item (a) above may te increased by
33 1/3 percent when temperature effects are combined with
other loads. The 33 1/3 percent increase for stress
allowable shall also apply to test conaitions which in-
clude the temporary pressure load.

Axial Compression

(a) For load resisting purposes the stress shall not exceed
0.5 £ .
y

(b) The stress may exceed that given in Item (a) for com~
patibility with the concrete but this stress may not be
used for load resistance.

Concrete Temperature

1)

2)

The following temperature limitations are for normal operation
or any other long-term period. The temperatures shall not ex~
ceed 150 F, except for local areas which are allowed to have
increased temperatures not exceeding 200 F.

The following temperature limitations are for accident or any
other short-term period. The temperatures shall not exceed
350 F for the interior surface. However, local areas are
allowed to reach 650 F from steam and/or water jets in the
event of pipe failure.

Design for flexure, axial and shear loads

L)

Assumptions for factored loads

(a) The strength design of members for flexure and axial loads

shall be based on the assumptions given in this section,
and on satisfaction of the applicable conditions of
equilibrium of forces and compatibility of strains.

(U)-Update

35(v)

Q3.
23e

|54
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(b) Strain in the reinforcing steel and concrete shall be

assumed directly proportional to the distancc from the 3
‘ neutral axis. |Q3 230

3.8-36a Am. No. 54, (12/20/79)
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3.8.3.7.1.1 High Pressure Structural Proof Test

This test will be started after the temperature inside and outside the dry-
well has been maintained at 60 F or higher for the previous 24 hours.
During this test, the temperature inside and outside the drywell shall be
maintained above 60 F.

A temporary bank of air compressors will be used to pressurize the drywell.
The initial step in the test will be to raise the drywell pressure to

10 + | psig and hold for at least one hour. During this period, the
drywell and containment pressure and temperature will be monitored along
woth the air flow rate from the compressors into the drywell. The leak
ratv will be determined in a gross manner using the air inflow informati. n.
A walk thru gross visual and noise inspection will be made on the exposed
exterior surfaces of the drywell. Particular attention will be paid to
discontinuities such as the air lock, equipment hatch, and steam and
feedwater line penetrations.

During the second step, the drywell pressure will be raised to 20 + |
psig, and the one-hour hold, measurements, and inspections will be
performed as described for the 10-psig hold period.

The final step will be to raise the drywell pressure to 115 percent of
its design value or 34.5 psig. The pressure shall be maintained with + 1
peig of this value for at least one hour while the drywell pressure and
temperature and air inflow is monitored and the visual inspection
completed.

The structural acceptance criteria is no visual evidence of gross
structural failure as determined by the ability of the structure to meet
the subsequent drywell leak rate tests.

In the event that the drywell is a prototype drywell,* it will be provided
with instrumentation to measure strains and radial deflections as
follows:

| ) Strain Measurements

Strain gauges will be placed at or near the inner and outer sufaces of the
drywell wall at two azimuths as follows:

No. of
Elevations Locations
1 Vent region in the steel portion of the

cylindrical drywell wall

* Prototype drywell. A prototype drywell is defined as one that
incorporates a new or unusual design feature (which, as determined by
analysis, causes the drywell to respond structurally in a significantly
different manner than previous designs), in part or in full, that has
not yet been confirmed by a test on a prototype drywell with appropriate
instrumentation.

o i 4

'lu.lvsJ

VRV

3.8-46 Am., No. 54, 12/20/79
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No. of
Elevations Location
1 Mid-height of the drywell wal! above the

steel section where the drywell wall is
of reinforced concrete construction.

Strain gauges will not be provided at the mid-plane or neutral axis of the
wall because they provide limited information for the low strain levels
that are predicted.

2. Deflection Measurements

Instrumentation will be prcvided to obtain measurements of radial
deflections of the drywell wall at three azimuths as follows:

No. of
Elevations Location
1 Vent region in the steel portion of the
cylindrical drywell wall
1 Midheight of drywell wall
1 Top of drywell wall

The measurement locations selected for the test shall include points of
varying stiffness characteristics such that an overall representative
deflection pattern can be obtained.

In the event that the drywell is a prototype drywell, a detailed
description of the instrumentation, measurement locations, measurement
tolerances, and predicted responses will be provided twelve months
before the test is scheduled to be performed.

If, however, the drywell is not a prototy,e drywell and if the strains and
deflections measured on the drywell which is an acceptable prototype
correlate satisfactorily with analytical predictions, then neither strain
nor radial deflection-measuring instrumentation will be provided on drywell
and the testing described above which is applicable solely to prototype
drywells will not be performed on the ACNGS unit.

3.8.3.7:1.2 High Pressure Leak Rate Test

Immediately following the high pressure structural proof test, the drywell
pressurization sources will be shutdown and red.ice the arywell pressure

to its design value of 30 psig. The change in drywell pressure and
temperature will be monitored for the next 30 minutes.

The drywell pressure and temperature decay information wyll be used to
establish that the drywell leak rate is less than the allowable value.
The drywell air flow rate from the one-hour structural test holding
period will be used as a gross check on the drywell leak rate.

Figure 3.8-18 shoes the expected pressure decay rate for the drywell

from the 30 psig starting point, v 7 7 6 \ O \
| U &
3.8-47 (C)-Consistency
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a) Reactor Shield Building (RSB)

b) Reactor Auxiliary Building (RAB)
c) Fuel Handling Building (FHB)

d) Diesel Generator Building (DGB)
e) Control Center Building (CCB)

£) Ultimate Heat Sink Intake Structure Complex (UHS) 3900)
I U

g) Diesel Fuel 0il Storage Tank Building 35(C)

Figure 1.2-2, Plot Plan shows the arrangement of these Sections.
For design of foundation mats refer to Section 3.8.5.

3.8.4.1 Description of the Structures

3.8.4.1.1 Reactor Shield Building (RSB)

. . . . . | 350
The Reactor Shield Building (see GA drawings, Section 1.2) will be a
reinforced concrete dome-cylinder structure with cast-in-place mono-
lithic walls which represents the shield of the Mark IIT Reactor Building
protecting the steel containment. It will be a semi~leaktight structure
consisting of a 130.0 foot (ID) cylindrical shell with 3.0 foot walls
and a 2.5 foot thick shallow domed roof. The structure will have an
overall height of approximately 210.0 feet and will be separated from '54
the steel Containment by a 5.0 foot gap at the cylindrical section and
a 4.0 foot gap at the center of the dome. | s4

The Shield Building will be designed for normal structural loading |3S(C)
iacluding ventilation pressure differentials, wind, tornadoes, tornado

generated missiles and earthquake. The ventilation system will be

designed to maintain the pressure inside the annulus within design

limits.

Access to the inside of the Containment through the Shield Building will
be provided by two personnel locks approximately 9 feet 0 inches
diameter. The equipment access opening will also be provided of suf-
ficient size to allow for the removal of various equipment.

The Reactor Building will be supported on an independent reinforced
concrete mat. Waterproofing will be provided for the exterior portion
of the Shield Building below grade. 35

3.8.4.1.2 Reactor Auxiliary Building (RAB) |7 |(C)

The Reactor Auxiliary Building will be approximately 207 feet long by 35
123 feet wide adjacent to and partially "wrapping arourd" the Shield (C)
Building. It will house residual heat removal equipment, high and low-

pressure core sprays equipment, associated electrical, heating and 35
ventilating equipment, and the elevator for access to the upper elevations I(C)

(U)-Update
(C)~Consistency
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35(C
of the Containment Building. l ©
The Auxiliary Building will have a tunnel to house the main steam and

feedwater lines which run from the Reactor Building to the Turbine

Building. The tunnel will be approximately 21 feet high by 36 feet wide

after leaving |35(C)

3.8-48a(1) (C)-Consistency
Am. No. 54, 12/20/79
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A uniform normal live load of 30 psf will be considered for the
shield building dome and 65 psf will be used for the roofs f the
other Category I structures. A minimum uniform live load of 100 psf 5
will be considered for floors, stairs, and platforms not subject to
vehicle traffic nor used for equipment laydown. Loads for areas subject
to such use will be established as appropriate for the particular area.

Live loads shall not be used in establishing inertia forces for seismic
calculations.

c) Soil Pressure (H) 3
The static soil pressure to be used in the design will be 03.24
established as described in Section 2.5.4.10.3.
d) Water Loads (B) 3
Q3.24
The structures will be designed for the surface water or ground-
water elevation under normal environmental conditions. Wave action
will be considered in the design of the Ultimate Heat Sink Intake
Structure. Refer to Section 3.4.3. | 35(C)
e) Crane Lifting Loads (C) |3
These loads consist of wheel reactions on the structures due to a
rated lifting load, positioned in such a way as to give maximum
loading on structural members considered. Included will also be
the vertical, lateral and longitudinal impact loads due to crane
operation.
f) Thermal Load (To) '54

Thermal effects and loads during normal operating or shutdown
conditions will be based on the most critical transient or steady 3.24
state condition.

Th2 following temperatures will be used:

1) Shield Building Annulus Space I 35(C)
Maximum temperature of 95 F, normal operating condition 35(U)
(Summer)
Minimum temperature of 51 F, normal operating condition
(Winter)
2) Ambient Temperatures for Category I Structures, including
Shield Building ¥5(C)
Maximum 7 day mean 90 F (Summer)
Minimum 7 day mean 32 F (Winter) 35 (U)
3) As-built concrete temperature is 70°F
4 ’ " '/ /’,
U
g) Reaction Forces (R ) . 3
= Q3.24
(U)-Update .
(C)-Consistency
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h)

3.8.4.%3.1.2 Severe Environmental Loads

Severe environmental loads are those loads that could infrequently be
encountered during the plant life. Included in this category are:

a)

b)

c)

d)

ACNGS - PSAR

The pipe reactions during normal operating or shutdown conditions

will be based on the most critical transient or steady state
cnndition.

Safety Relief Valve Blowdown Feedback Effect (Pbd)

These are the loads generated via the fe..back effect of Safety
Relief Valve (SkV) actuation during norial plant operating
conditions or loss-of-coolant accident conditions. While
actuation of 1, 2 or 19 SRVs will be postulsted under normal
conditions, only the 8~ADS valves will be assumed to activate
during Intermediate Break Accidents (IBA) and one valve is

assumed to iradverdently open during Design Basis Accidents

(DBA) and Small Break Accidents (SBA). For a detailed description

of these loads, see Section 3.5 of Containment Structures Design
Report (CSDR).

Wind Loads (W)

These are the loads generated by the design wind specified in
Section 3.3.1.

Seismic Load (F )
eqo
These are the loads generated by the Operating Basis Earthquake.

The seismic loads will be computed through dynamic analyses, as
described in Section 3.7.

Ice Load (Ultimate Heat Sink Intake Structure)

The possibility of ice flooding at the intake structure is
negligible, as discussed in Section 2.4.7.

Soil Pressure (H'o)

Category I structures are surrounded by Class ~I engineered
backfill. The soil-structure interaction model for dynamic
analysis discussed in PSAR Section 3.7.1.6 includes this
backfill around the structures. The results of the soil-
structure interaction dynamic analysis will provide the
dynamic soil pressures acting on structures walls. The

soil pressure Ho is the lateral earth pressure under Operating

Base Earthquake conditions in excess of the static soil pressure
H.

Q3.24

Q3.24

Ql-
3.3

35(D)

(D)-Design
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b) Thermal Load (T.)
These are the thermal loads under thermal conditions generated by
the postulated break and including To.

¢) Reaction Forces (R.)
These are the pipe reactions udner thermal conditions generated by
the postulacved oreak and including lo.

d) Pipe Loads (Yr)
These ave the equivalent rtatic loads on the structure generated
by the reaction cn the broken high-energy pipe during the postulated
break, and including an appropriate dynamic factor to account for
the dynamic nature «f the load.

e) Jet Impingement (Yj)
These are the jet impingement equivalent static loads on a
structure generated by the postulated break and including an
appropriate dynamic factor to account for the dynamic nature
of the load.

£) Missile Load (Ym)
Tnis load is the missile impact equivalent static load on a
structure, such as those generated by an equipmen. failure or
pipe whipping during a postulated break, and an appropriate
dynamic factor to account for the dynamic nature of the load.

g) Pool Swell Feedback Effect (Pp')
This is the feedback effect resulting from the LOCA air clearing
and pool swell loads.

h) Steam Condansation Feedback Effect(P’c)
This is the feedback effect resulting from the LOCA steam
condensation oscillation loading.

i) Chugging Feedback Effect (Pch)'

This is the feedback effect resulting from the LOCA chugging
load.

In determining an appropriate equivalent static load for Yr, Vi, and
Ym, elasto-plastic behavior may be assumed with appropriate ductility
ratios, provided deflections are not excessive and will not result in
loss of function of auy safety related system.

(C)-Consistency
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3.5:8.3.1.3 Other Notations

3.8.4.3.1.5.1 Concrete Structures

U = Required =ltimate strength to resist design loads or their related
internal momenis and forces as defined by the ACI-349-76 Code,
Section 9.2.

3:8.4:.3.1.%5.2 Steel Structures

S = Required section strength based on the elastic design methods and the

allowable scresses defined in Part 1| of the AISC "Specification for
the Design, Fabrication and Erection of Structural Steel for Build-
ing ," February 12, 1969.

3.8.4,3.2 Loading Combinations
3.8:8.3.2.1 Concrete Structures
3.8.4.3.2.1.1 Service Load Conditi ins

For Service Load Conditions, which inclvude lcads encountered during

normal plant operation and shutdown and severe environmental loads, the
following load combinations will be considered:

U= 1.4D + 17L + 1/4B + 1.7H + 1.7C* + 1.7p #*
U= 1.4D+ 17L + 1.48 + 1.7H + 1.9 F___ + H39+ 1.7 p_ w«
U= 1.4D + 1.7L + 1.4B + 1.7H + 1.7w®9°1.7 pbd** bd

If thermal stresses due to T and R are present, the following
combinations should be consiferec: °

U=0.75 (1.4D +# J].7L + 1.4B + 1.7H + 1.7 T + 1.7 R + 1.7C*
1.7P  %*)

U=0.75"21.4D + 1.7L + 1.4B + 1 7H + 1.7 T+ LTR + 1.9

F #$1.99.)

7890 75 (1.48) + 1.7L + 1.4B ¢« 1.7H + 1.7 T+ LR+ LW

*k

+ 1.7 Pbd
For all 1:ad combinations above, both cases of L, B, H' , , and C
having their full value or being completely absenf shal? bebgona'dered
The foir wing load combinations shall also be considered.

U=1.2D + 1.2B + 1.9 F
U= 1.2D + 1.2B + 1.7w ©9°

3.0 58.3.2:1:2 Factored Load Conditions

For factored load conditions, which represent ¢ treme environmental,
abnormal, abnormal/severe environmental and abn: rmal/extreme
environmental conditions, the strength design method will be used
and the following load combinations will be considered:

g FrYs 4
' . \
| \/ W/

(U)-Update
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1) U=D+L +H+H' + R + + B+ C* + P *%

2) U=D+L+H+T s n o, WO B TP e bd

3) U=D+L+H+ r° + a° + 155 p + 8% 1.5 (p e,
P % or P %) 48] 258p 4 @ pe

@ ukper a2 er 21 ii P Y 54
ST SELE B+ 1525 (PP. .e,or P ) ‘e

5) U=D+ L + H!

g + T + R + P + Y + Yj + Y +-H
+ ** *h ** **
+ F.q. B + Pp' ’ I»‘.c or Pch + Pbd
6) U=D+L+H+T 4R +B'+ P, %
o (6] bd

* Crane Load "C" applies only to Fuel Handling Building. 35(C)

**% Loads due to feedback effects apply tc Skield Building and those
ad jacent structures which are significantly affected as indicated

in the soil-structure interaction model analysis. 54
In load combinations (3), (4) and (5) above, the maximum va'ues of 33
P, T,R,Y,Y and Y will be used unless a time histor (©)

agalySLs fb erforned tonJultxfy otherwise. Furthermore, only feed-
back efiect due to single SRV actuation has to be considered in these 54
three load combinations. Load Combinations (2), (4) and (5) shall be

satisfied first without the tornado missile load in (2) and without Y o

Y, aad Y in (4) and (5). wWhen considering these concentrated loads,’ 3

1dcal se’tion strength capacities may be exceeded provided there will be Q035.24

no loss of function of any safety-related system.

Both cases of L, H, H' , , and C having their full values |5a

or being completely abgent 3111 ﬂe considered.

3.8.4.3.2.2 Steel Structures |0130.
15

a) Service Load Conditions

1) S =D+ L +Ck + P **
bd

2) S=D+L +F + P k%
eqo bd

3) § = + wn 54
) D+L+W+ pbd

[t thermal stresses due to T and R are present and are

secondary and self-limiting fn natu?e, the following combinations
should aiso be satisfied:

la) 1.5 S =D +L+T +R +Ck + D #*
o o]

bd
2a) 1.58 =D +L+T +R +F ¢ P **
o o eqo bd 54
3 S S =D+ + +R + W+ P
a) 1 L To L bd
Both cases of L and P p having its full value or being
completely absent. i i 7 0
' W - ‘:_l \ '\_‘
(C)-Consistency
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3
Q3.24
b) Factored Load Conditions
54
.6 § = + + R +F + Ck 4+ P %%
1) 1.6 s =D+ L 2 e o bd
3 . = & - R + W + P %%
2) 1.68 D+1L To L ¢ bd
3) l.6S-D+L+T.+R * *P’.**,Psc**
P ** o ok a “
°f Yen ®bd
4) 1.6 S=D+L+T +1.0P + 1.0+ (Y, +Y +
Y )+ 1.0 Feqo + B %% P wx or P wxls p Tax 4 R 35
m ps sc ch bd a (D)
3) LIS mBeL+T 4R ¢PF +2.0(Y ¢Y oY)+ '
Fl a a r m J
F + P **)P **orp **«fp *k
eqs ps 8C ch bd
* The term C applies to the Fuel Handling Building only. ' »
** Loads due to feedback effects apply to Shield Building only. '5&
& 7y 2 ‘: _"/}
(D)-Design
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Y = Loads generated by the missile impact during the postulated 5
break. Q1-9.29
‘ Fpa = Hydrostatic pressure due to post-accident flooding of the

steel containment or its related moments and forces.
A
B = Buoyancy force due to Frobable Maximum Flood 'Q130.2A

Pbd- Pressure loads due 1, 2, 8 or 19 Main Steam Safety Relief
Valve (SRV) blowdown under normal plant operating or accident 54
conditions.

P : = Pool swell loads, including pipe and other structure
P reactions resulting from the pressure. 35(U)

P = Steam condensation oscillation loads, including the direct and the
feedback effects. 54

Pch= Chugging loads, including the direct and the feedback effects.

‘or a more exact definiticn of the above loads, refer to Section
».8.3.3.1 a)

P = Containment Vessel structural acceptance test pressure, as
described in Section 3.8.2.3.1(a) and 3.8.2.8(a)

c) Otiier Category I Buildings

‘ The definitions and symbols app!izable to the Category 1
buildings other than the Reactor Building are as specified in

Section 3.8.4.3.1.

3,8.%.3.2 Loading Combinations

a) Reactor Building Mat
The load combiuations to be used in the design of the
Reactor Building mat are as shown in Table 3.8-3. Furthermore, ' 54
the following load combination will be considered under Extreme
Environmental category to include the effect due to Probable 44
Maximum Flood. Q130.24

1) 1.0D +# 1.0L + 1.0p_+ 1.0T + 1.0R + 1.0B
o o o

b) Other Categoery I Building

The load combinations to be used in the design of Category 1
building mats are as indicated in Sections 3.8.4.3.2.1.1.2 and
« 6 I Ve TL A e e

c) In addition to the load combiuations referenced above, th fol- !
lowing load combinations are utilized to check all Category I |
building foundations against sliding and overturning due to

. earthquakes, winds and tornadoes, and against floatation due to
€ )
floods. i3S(D)
3.8-73 (U)-Update '
(D)-Design
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5)

ACNGS- PSAR

D+H' + F
eqo

D+H+ W
D+H"+F
eqs
+ H+
D H Wt

D+B

where, H is the static soil pressure load, H' and H" are the
lateral earth pressures under OBE and SSE respectively, and B
is the buoyancy force, The flood level to be used for deter-
mining the buoyancy force is discussed in Section 3.4.2.

3.8-73a (D)-Design
Am. No. 54, 12/20/79
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For the above load combinations, the minimum factors of safety will not
be less than the following:
Minimum Factors of Safety
Load Combination Overturning Sliding Floatation
l) 1.5 105 b
35(D)
2) 1.5 1.5 -
3) 1.1 i.1 -
4) —memm— e — 1:1 1:1 -
5) - - - ! i 45
(D)
3:8.5.3.3 Soil Bearing
The soil bearing pressures developed and factors of safety against bearing
failure calculated from the loading combinations specified in Section 3.8.5.3.2
will be within the limits described in Section 2.5.4.10.1.
3.8.5.3.4 Settlement
A discussion of the expected gross and differential settlements is presented
in Section 2.5.4.10.
All Category I structures are separated from each other and differential
settlement between structures will not impose loads on the structures.
3.8.5.4 Design and Analysis Procedures
3.8.5.4.1 Analytical Techniques
3:8.5.6.1.1 Dynamic Analysis
Lumped mass models of structures including their foundations will be made as
described in Section 3.7.2.1.1.1. Equivalent static forces will be obtained
at the assumed mass locations including the foundation.
3.8.5.4.).2 Static Analysis
The static analysis of all Category I foundations will be performed by con-
ventional stiffness/flexibility computerized methods using proven industry
accepted computer programs such as NASTRAN, STARDYNE, EAC/FASE, and ANSYS. |35(U)
3.8.5.4.2 Design Procedures
The design methods for the reinforced concrete foundations covered by this "
. - ¥
section shall be as follows:
a) Reactor Building: as described in Section 3.8.3.4.1
b) (ther Category I Buildings: as described in Section 3.8.4.4
(U)-Update
(D)-Design
3.8-73b Am. No.
124 1/
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TABLE 3.8-1

STRESS LIMITS FOR CONTAINMENT VESSEL

Load Stress Criterion Primary Stresses Primary and Peak Stresses Buckling
Combination Cate gory Bend + Local Se condary
Gen. Memb. P Local Memb. PL Memb . P. + ’I.
Construction Construction Consider for 125% of
and = Fatigue Allowables
Test Overpressure Test 0.9 sy 1.25 Sy 1.25 Sy 3s Analysis given by
. NE-3133
Normal and Operating or Consider for See Table
Se ve re Shutdown with Fatigue 3.8-2
or without OBE Sa 1.5 5. 1.5 s_ 3 5 analysis
Normal Operating Not integral and See Table
Extreme with Continuous s 1.58 1.5 N/A N/A 3.0-2
SSE o n n
Integral and The greater of The greater of The greater of See Table
Continuous 1.2 S- or Sy 1.8 S- or 1.5 Sy 1.8 s. or 1.5 Sy N/A N/A 3.8-2
Abnormal Accident with See Table
Se ve re OBE S 1.58 1.5 8 N/A N/A 3.8-2
@ m @
Post Accident The greater of The greater of See Table
Flood with OBE 1.5 S- 1.8 S. or 1.58y 1.8 S- or 1.5 Sy N/A N/A 3.8-2
Abnormal Accident with Not integral and See Table
Extreme SSE Continuous S. 1.5 s_ 1.5 S. N/a N/A 3.8-2
Integeral and The greater of The greater of The greater of See Table
Continuous 1.2 > or Sy 1.8 S- or 1.5 Sy 1.8S or 1.5 Sy Na N/A 3.8-2
m @

54

R1-1.20
01-9.29

35(C)
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TABLE 3.8-1 (Cont'd)

Toad Stress Criterion Primary Stresses Primary and Peak Stresses Buckling
Combination Category Bend + Local Secondary
Gen. Memb. P Local Memb. P Memb. P_ + P
m 3 B L Ql-
- 3.20
Accident with Not integral and The greater of The greater of The greater of See Table
SSE and Rupture Cont i nuous 1.2S orSy 1.8S or i.5S8y 1.88 or 1.58y N/A N/A 3.8-2 Q1-9.
Jet or Missile " » - 29
Loads
35(C)
integral and 85 of Stress Intensity Limits of 852 of Allow.
Cont inuous Appendix F N/A N/A given by F 1325
Note: The stress symbols used in this table conform to the definitions given in ASME Section III Div. 1 Subsection NE 3000. %
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Category

Service:
Test
Construction

Normal

Se ve re
Environmental

Factored:

Extreme
Environmental

abnormal

Abnormal/Se ve re

Environmental

Abnormal/cxt re me

Environmenta.

1.0

1.0

1.0

1.0

1.0

i
(AN
O

|
w

1.5

1.5

1.25

1.25

1.25

1.0

1.0

ACNGS- SAR I

TABLE 3.8-3

UPPER (CONCRETE) DRYWELL AND REACTOR BUILDING MAT

LOAD COMBINATIONS AND LOAD FACTORS -’

T T ¥ ¥ W g M R - Y
o a eqo eqs t o a r
1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0 or 1.0 1.0
1.0 1.0  or 1.0 1.0
1.0 1.0 or 1.0 1.0
1.0 1.0  or 1.0 1.0
1.0 1.0 1.0
1.0 1.0
1.0 1.0
1.0  1.25 or 1.25 1.0 1.0
l.u 1.45 or 1.25 1.0
1.0 1.25 or k<29 1.0
1.0 1.0 1.0
1.9 1.0 1.0 1.0
1.0 l.0 i.0
1.0 1.0 1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.25

1.0

1.0

1.5

1.25

1.25

Remacns

SRV, (3)

SRV, (3)

SRV, (3)

Short Term LOCA,
(4), (5)

(6)
Long Term LOCA

Short Term LOGA,
(8), (5)

(o)
Long Term LuuA

Post accident
Flooding

Short Term LOCa,
(%), )

(6)
Loag Term LOCA

35
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TABLE 3.8-3 (Cont'd)

NOTES :

(L) Refer to Sectifon 3.8.3.3.1 for symbols and numerical values.

(¢) Includes all temporary construction loading during and after comstruction of the Drywell. Both cases of L having its full value or
being completely absent will be considered.

(3) Due to 1, 2 or 19 SRV operation only, the thermal effects and pipe reactions will be treated as T & R under normal operation.

(4) The maximuo values of P, T , R, Y , Y and Y will be applied simultanecusly, unless a u--hu?ory guly-u is performed to
justify otherwise . Loc8l stresdes e do ¥ ¥ » and Y may exceed the allowable provided there is no loss of function.

(5) Due to short term LOCA with 1 SRV opeution'onl}. tte thermal effects and pipe reactions due to SRV discharge will be treated as 1‘. and
R‘ for accident condition. The pool swell load (Pps), the steam condensation oscillation load (P__), the chugging load (P _ ), the accident
pressure (P ) and their corresponding accident temperature (T ) will bs combined in accordance with their actual time bpﬁtu mutual
occurrence .~ Both cases of Urywell wall under outward and inwdrd pressures will be investigated.

(6) Due to Small Break Accident (SBA) with | SRV actuation and Intermediate Break Accident (IBA) with 8~ valve ADS operation, the thermal effect
and pipe reaction loads dwe to SRV actuation will be included in T and R .

(7) Applies to Reactor Huilding mat design only. N »

(8) While P _ applies only to Design Basis Accident (DBA) short term c.ses,

e P__ applies to both DBA and IBA, and Pch applies to all three
accidenPS (DBA, IBA and SBA); however, these three loads will not occur sifiultaneously.

S
(S
O

35
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Figure 3.8-2 has been deleted
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3.9.2.2 Design Loading Combinations

The design loading combinations considered in the design of ASME Code Class

2 and 3 components are categorized as Normal, Upset, Emergency or Faulted

plant conditions in Table 3.9-2. Additional loading combinations for '54
piping in the suppression pool area, however, are presented in Chapter 7

of Rev. 2 of the Containment Structures Design Report. Applicable stress
limits for piping, vessels, tanks, pumps and valves are given for each
condition in Table 3.9-3.

3.9.2.3 Design Stress Limits

Stress limits given in Table 3.9-3 are based on elastic deformation for all
conditions.

3.9.2.4 Analytical and Empirical Me thods for Design of Pumps and
Valves

The design stress limits given in Table 3.9-3 for ASME Class 2 or 3 pumps

and valves are selected to prevent excessiw deformation which could impair
the operability of the components. Manufacturers shall be required, in the
component specification, to submit test procedures and or analytical methods
to demonstrate that components will function as designed and in accordance 3
with the criteria specified in Section III of the ASME Code. Th valwe and '03-
pump operability assurance program is given in Appendix 3.9.B. 32

3.9.2.5 Design and Installation Criteria, Pressure-Relieving Devices

Safety valves and relief valves with free discharge will be analyzed in
accordance with ASME Section IIl code case (now in preparation).

Safety valves and relief valves with an enclosed discharge will be analyzed | 35
by methods which suitably account for the time-history of loads acting (G)
immediately following valve opening (first few milliseconds). The dynamic
response of the piping to these loads will also be analyzed. Stresses
resulting from relief valve opening will, when combined with other upset
loads, meet the limits in ASME Section III for upset conditions.

The analyses account for the actual fact that all vaives discharge out-
wardly away from the reactor vessel. Th simultaneous discharge creates
maximum energy into the piping system at one time and lower mode excita-—
tion will dominate. Thus maximum responses will result.

The fluid induced forcing functions are calculated usin; one~-dimensional 3

equations for the conservation of mass, momentum and energy. Th fluid Q3-
is assumed to be an ideal gas. These forcing functions, once calculated, 33
are applied at locations along the piping system where change in fluid flow
direction occurs. Applying these functions to the structural system model,
a dynamic time history is performed, to ca.culate structural response of the
piping. Therefore, a dynamic amplification factor is inhereutly accounted

for in the analyses.

For Class 2 and 3 piping, the moment due to F (including the dynamic load Ql-

factor) will be included in the My te™™ of equation 9 of Section 1-9
(G)-CESSAR
3.9-5 Am. No. 54, 12/20/79
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N.=3652 of the Winter 1972 addenda of ASME Section III to calculate stresses
at the header-valve inlet nozzle junction.

Fabrication and installation f the valve inlet nozzle to the header will
be in full compliance with tie applicable provisions of ASME Section 111,
Class 2 and 3 for branch connections. Stresses in these pipes, including
the effects of valwe discharge thrust, will be maintained within code
limits.

For any pipe run having more than one safety/relief valve; the most severe
combinatiun of relief valves discharging simultaneously, including all
valves on one side of the system, will be considered in determining pipe
stresses as described in Sections 3.9.2.1 and 5.2.1.

For closed systems where the fluid is discharging from a safety-relieving '

device to another vessel or chamber, the dynamic interaction forces of the
total system including the attached discharge piping will be considered.

The effects of this loading will be included in the term of equation 9
of Section NC=3652 of the Winter 1972 addenda to ASHME Section III.

Pressure relieving devices will be comstructed, located and installed so
that they are readily accessible for inspection and repair and so that they
cannot be readily rendered inoperative. Safety or relief valves are set
to reliewe at a pressure not exceeding the maximum allowable working
pressure of the vessel at the operating temperature.

3.9.2.6 Stress levels for Category I Components

Stress analysis is used to determine structural adequacy ol pressure compo~
nents of the reactor coolant pressure boundary und-« the operating conditions|
of normal, upset, emergency and faulted.

Significant discontinuities are considered such as nozzles, flanges, etc.

In addition to the design calculations required by the ASME III code, stress
analysis is per{ rmed by methods outlined in the code appendices or by
other methods applicable to the design condition through reference to analo~
gous codes or other published literature.

Examples of methods and results of significant areas of consideration are
given for major components in the FSAR.

(C)-Consistency
3.9-5a (G)-GESSAR
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