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lanuary 22, 1992
MFN No, 01592
Daocket No. §TN 50608
EEN-9209

Document Control Desk
US Nuglear R tory Commission
Washington, D.C. 20555

Attention: Robert C. Pierson, Director
Stundardization and Non-Power Reactor Project Direciorate

Subject: Main Steamiiae Selsmic Classification « Open Issue 3 of
SECY 91183

Enclosed are thirty-four (34) copies of the GE response (o the subject open issue. Response to this
issue includes the static seismic design chedure 10 be utilized in evaluntion of the seismic
capability of the condenser anchorage and the turbine building.

It is intended that GE will amend the SSAR with this response in a future amendment,

Sincerely,

‘QM,

S Dul. Acting Man
latory lnd Analysis Sew
M C3I2 (408) 925-6948

F. A Ross (DOE)

N. D. Fletcher (DOE)

C. Poslusny, Jr. (NRC)

D. Terao (NRC)

R. C. Berglund (GE)

1 F. Quir (GE) q
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Principel (emponent® '&ﬂ

B2 Nuclear Boller System (Continued)

4 Piping including supports
main steamline (MSL) and feed-
water (FW) line up to and in-
cluding the outermost isolation
valve

£ Piping including supports.
MSL from outermost
wolation valve 10 and including
sei-mic interface restraint and
FW from outermost solation valve
1o the seismic interface restraint
including the shutoff valve and the
restrant

6 Piping including supports-MSL
from the seismic interface
restrain (o the turbine stop valve

7 Deleied

& Piping-F\ beyond the seismic
interface restraint

9. Deleted

10 Pipe whip restramnts - MSL/FW

11 Piping including supports-other
within outermaost isolation valves

a RPV head vent
b, RPV head spray
& Main steam drains

12. Piping including supports-other
beyond eutermost isolation vaives

a RPV head vent

b, RPV head spray
¢ Main steam drains

Amendment 18

-

T

TABLE 3241
CLASSIFICATION SUMMARY (Continued)
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TABLE 321
CLASSIFICATION SUMMARY (Ceatinued)

Quabity
Group Quality
lnhv' Loce:  Claasl Assurance Selrmic
Princioal Compontnr® Clane®  tee”  Naslen’  Resulooment® Catemory’  Notes
4. Turbine bypass piping N T p o £8 “ ()
including supports
5. Turbine stop valve, terbie N T D E . (In)(0)
bypass valves, and the main
sieam leads from the turbine
conirol valve to the turbine
casing
6. Feedwater system components N T D E
beyond outboard shutoff valve
7. Turbioe generator N T E
8 Condenser N T - E (dd)
9. Air ejector equipment N T - E
10. Turbine gland sealing N T D E |
sysiem components i
11. Circulating water sysiem N T D E
NL Offgs System
1. Pressure vessels including N | - E - (P
SUpports ’
2 Atmospherictanksincluding N T " E " PN |
supports
3 15 peig tanks including N T - E - (PNQ)
supports
4 Heat exchangers including N T - E - Q)
supports
5. Piping including supparts N T - E - (P
and valves
6. Pumps including supports N T - E - (PN

Amendment 17
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BEY B
TABLE 121

CLASSIFICATION SUMMARY (Continued)

Quality
Group Quality
Safeny Locs Classl. Assursnce Selsmic
Principal Component® Clase® Men® Doation?  Reouirsment®  Categon!  Notes

Fire Proteciion System (Continued)
COs actuation modules

{ .f,ir.

A Sprinkiers

Civil Structures

Reactor Building (Secondary
Contanment and Clean Zone)

Control Building
Service Bulding
4 Radwaste Building substructure

46, Radwaste Pu.‘ild&hﬂ

Turbine Build ng
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(Continued)

The recirculation motor control system (RMCS) is classified Quality Group C and Safety Class 3 which
is 10 accordance with the requirements of 10CFRS0.55s The RMCS, which is part of the reactor
coolant pressure boundary (RCPB), meets 10CFRS0.55a(¢)(2). Postulated failure of the RMCS piping
cannol cause & loss of reactor coolant 1o excess of sormal makeup (CRD return or RCIC flow), and the
RMCS s not an engineered safety feaure. Thus, ir the event of a postulated failure of (the RMCS
piping duriog normal operation, the reactor can be shutdown and cooled down in an orderly manoer, and
reactor coolant makeup can be provided by a normal make up system (e g, CRD return or RCIC system)
Thus, per 10CFRS0.55a(¢)(2), the RMCS need not be classified Quality Group A or Salety Class |
Since the RMCS is not an engineered safety feature (e.§., it does bot provide emergency resctivity
conlrol, emergency core coolant, or primary reactor containment), the system need not be classified
Quality Group B or Safety Class 2. The RMCS is classified Quality Group C and Safety Class 1
bowever, (he svstem is designed and constructed in accordance with ASME Boiler and Pressure Vessel
Code, Section 111, Class 1 eriteria as specified in Subsection 39.3.1 4 and Figure 5 4.14

A quality assurance program for the Fire Protection Sstew meeting the guidance of Branch Technical
Position CMEB 9.5.1 (NUREG-0800), is applied

U Special seismic qualification and quality assurance requirements are applied

| v See Subsection 11.3.4.6 for the offgas vault seismic requirements.

% The condensate storage tank will be designed, fabricated, and tested to meet the intent of AP
Standard APl 650 In addition, the specification for this tank will require: (1) 1009 surface
examination of the side wall to bottom joint and (2) 100% volumeltric examination of the side wall
weld joints,

A The cranes are designed 1o bold up their 'sads under conditions of OBE and 1o maintain their
posilions over the units under conditions of SSE

y. All off-engine components are construcied to (the extent possible 10 the ASME Code, Section 111, Class
3

¢ Components associated with a safety-related function (e.g., solation) are safety-re

#a Structures which support or house safety-related mechanical or electrical components are
safety-related

bb. A quality assurance requirements shall be applied (o ensure that the design, construction and testing
requirements are met

! €. A quality assurance program, which meets or exceeds the guidnace of Generic Letter 8506, 15 applied
“ 1o all non-safety related ATWS equipment
ad.

The Sondcnser ov\c\wwogc avne durbivne Luldivg
Procedurvl givav n Subsecthion %,.7.4.16 oawd +he
codes; lood combinatigns, and s4ructuvel
aceeptownce v bevia 9 vk \n"""otﬂt 3.2-4,

Amendment I8 13M )



Table V24

Codes and Specifications, Loads and Load Combinations,
and Structural Acceptance Criteria for Nonseismic Structures

1.0 Applicable Codes and Specifications
(1)  ACI 318, Code Requirements for Concrete Structires

(2)  AISC, Specification for Design, Fabrication and Erection of Structural Stee!
for Buildings

1.0  Loads and Load Combinations*
2.1  Load combinations for Concrete Members
For any load combination in this subsection, where any load reduces the
effects of other loads, the corresponding coefficient for that load shall be
taken as 0.9 if it can be demonstrated that the load is always present or
occurs simultaneously with the other loads. Otherwise, the coefficinet shall
be taken as zero

The strength design method will be used and the following load
combinations will be sausfied.

U=14D+17L+17H + 1L.7B

U= 1L0SD + 1.25L + 1.2KH + 1.28B + 1 28W

U= 105D+ 1.28L + 1.28H + 1.28B + | 4E
2.2 Load Combinations For Steel Members

The elastic working stress de<ign method is used for the following load
combinations:

s=D+L
S=D+L+W
16S=D+L+E

In all of these load combinations, both cases of L. having its full value or
being completely absent are checked.

3.0 Structural Acceptance Criteria
The structural acceptance critenia are defined in ACI 318 Code and the AISC

Specification. In addition all acceptance criteria as defined in the static seismic
analysis section apply.

*All abreviations for loads have been taken from SSAR Subsection 3.8.4.3.1.1.
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Where small, son-Selsmic category piping i
directly sttached to Seismic Category | pi
its effect on the Seismic Category | piping s
sccounted for by lumpiog & portion of its mass
with the Selsmic Category | piping ot the point
of attachment.

Furthermore, non-Seismic Category | piping
(particularly high energy piping a2 defined in
Section 3.6) is designed to withstand the SSE to
svoid jeopardizing sdjacent Seismic Category |
pipiog if it is mot feasible or practical to
isolate these two piping systems,

372,14 Selsmic Analyshs for Resctor
Internals

The modeling of RPV internals is discussed in
Subsection 3.7.2.3.2. The damping values are
given in Table 3.7-1. The seismic model of the
RPV and interoal is shown in Figure 3.7.32.
L7318 Asalysis Procedures for Damping

Anslysis procedures for damplug are discussed
in Subsection 3.7.2.15.
(A Jom
.74 Selsmic Instrumentation
3741 Comparison with NRC Regulatory Guide
'-u

The seismic instrumentation program is
consistent with Regulatory Guide 1.12.

1742 Location and Description of
Instrumentation

The following it ..rumentation and associsted
equipment are used to measure plant response to
carthquake motion:

(1) three triaxial time-history asccelerographs
(THA);

(2) three peak-recording sccelerograpls (PRA),
(3) two triaxial seismic triggers;

(4) one seismic switch (SS),

(5) fowr response spectrum recorders,

IS AE
*—-’_—m

(6) recording and playback equipment. and
(N sasuncistions.

The location of seismic instrementation is
outlined in Table 3.7.7.

37420 Time-History Acoslerogrs phe

Time-bistory accelerographs produce s record
of the time-varylng scceleration st the sensor
location. This data is used directly for analy.
ws and comparison with reference information and
may be, by calculational methods, converted (o
response specira form for spectra comparisons
with design parametere

Esch triexial scceleration sensor unit con-
tains “hree sccelerometers mounted in an ortho:
gonal array (two borizoutal and one vertical).
All scceleration units have their principal axes
oriented identically. The mounted units are
oriented 80 that their axes are aligoed with the
building major axes used in development of the
wathematical models for seismic analysis

One THA is located on the reactor building
(RB) foundation mat, Bl (<) 13.2 M, at the base
of an RB clean zone for the purpose of measuring
the input vibratory motion of the foundation
mal. A second THA is located in an RB clean zone
st El (+) 26.7 M on the same azimuth as the
foundation mat THA. They provide date on the
frequency, amplitude, and relationship of
the seismic response of the reactor building
structure. A third THA is located in the free
field ot the finished grade spproximately 160 M
from any station structures with axes oriented in
the same direction as the reactor building
sccelerometers.

Two scismic triggers, connected to form redun-
dant triggering, are provided to start the THA
recording system. They are located in the free
field at the finished grade 160 M from the reac:
tor building. The trigger unit consists of or-
thogonally mounted scceleration sensors that sct-
uste relays whenever & thresbold acceleration is
exceeded for any of the three axes. The trigger
is engineered to discriminate against false
starts from other opersting inputs such as traf-
fic, elevators, people, and rotating equipment.

Au



INSERT A

37315 Analysis Procedure for Nonseistile Structures in Lieu of
Dynamic Analysis

Th:}nwm described here can be used for non-seismic structures in lieu of & dynamic
ana'ysis,

Structures designed 10 this methad should be able do the following:
A Re “ist minor ko vels of earthquake ground motion without damage.

b Resist moderate levels of earthquake ground motion without structural
damage, but possibly experience some nonstructural damage.

e Resist major levels of earthquake ground motion having an intensity equal
10 the strongest either experivnced or forecast at the building site, without
collapse, but possibly with some structural as well as nonstructural damage.
37,3151 Lateral Forces
Seismic loads are characterized as an force that vanies with the height of the
structure. These forces are applied at each floor of the structure and the resulting forces
and moments are calculated static equilibrium,
The buildings 1otal base shear is characterized by the following equation.
V = Z*I1*C*W/R,,. where,
V= Total laweral force or shear at the base.
F.FF, = Lateral force applied 10 level i, n, or x respecdvely

F,=  That portion of V considered 10 be concentrated &t the top of the stucture (n
addition to F,

Z=  seismic one factor

I=  importance factor

C = Numerical Coefficient

R, = Numerical Coefficient

S =  coefficient for site soil characteristics

T=  Fundamental period of vibration of the structure in the direction under
consideration, as determined by using the properties and deformation
charactenistics of the resisting elements in a properly substantiated analysis.

W= Total dead load of building including the partition load where applicable.
w,w, =That portion of W which is located at or is assigned 10 level i or x,

respectively
kb, =Height in feet above the base 10 level i ar x, respectively



INSERT A (CONTINUED)

The ABWR design will fix Z and | and leave R, and C as variables for each building and
site.

The value of | has been selected for power generatung facilities.
=10

The site coefficient Z will be selecied 1o provide enveloping coverage for most of the US
east of the rocky mountains

Z=015
The value C is calculated based upon the following formula
C=125§/T9 where: C noed not exceed 2 °'S

The value of § is dependent on the site soil characteristics. The value of S shall be selecied
from Table 3.7-11.

The value of R, shall be selocted from the Table 3 7-12 according to the type of
construction material and framing system under consideration.

3.7.3.15.2 Lateral Force Distribution

The concentrated force at the wop of the structure shall be determined according o the
following formula:

Fy = 0077 where,
Fy need not exceed 0.25V and may be considered as 0 where T is (.7 seconds of kuss. The

remaining portion of the wtal base shear V shall be distributed over the rest of the structure
including level n accarding 1o the following formula:
E= (V-.ﬁ)“:..
z:-th

At each level designated x, the force ¥, shall be applied over the area of the building in
accordance with the mass distribution on that level.

3.7.3.15.3 Accidental Torsion

In addition, the vertical resisting elements nd on di action for shear
distribution at any level, the shear resisting elements be capable of resisting torsional
moment to be equivalent o the story shear acting with an eccentricity of not less

than § percent of the maximum building dimension at that level.



TNSERT A (CONTIOUED)

173154 Lateral Displacement Limts

Lateral deflections or drift of a story relative 10 its adjacent stories shall not exceed 0.005
times the story height nor 0.04/R , for buildings less than 65 feet in height. For buildings
ater in height, the calculated story drift shall not exceed 0.004 times the story height nor
04/R,. These drift limits may be exceeded when it is demonstrated that greater dnft can
be tolerated by both structural elements and nonstructural elements that could effect life
nf:& For designs using wodun" stress methods, this ity mx“u determined using
an allowable stress increase of 1.7. The ngidity of other ¢ s shall also be considered.

L7.3.18.85 Ductility Requirements

All mm.emmmmwwaumnumammmmim. system
gwumwuuwnwwnuuqmmmwmmnyw
Wmumnsmmsnmmmmmmuwm
orces.

Connections shall be desi to develop the full capacity of the members or shall be based
upon the ubove forces without the one-third increase usually permitted for stresses resulung
from earthquake forces. .



-

NEW

Table X711  Site Coefficients
DESCRIPTION § FACTOR

A soil profile with either: 1.0
(8) A rock like matenial characterized by a shear wave

velocity greater than 2,500 fps or by other suitable means of
classificanon.

ol
(b) Stiff or dense soil condition where soil depth is less than
200 feet,

A soil profile with dense or stiff soil conditions, where the 1.2
soil depth exceeds 200 feet.
A soll 40 feet or more in and containing more 1.5

than 20 feet of soft to medium stiff clay but not more than
40 feet of soft ¢lay.

A s0il profile containing more than 40 feet of soft clay. 2.0




Fable )7:12 Structural Systems
Basic Structural System Lateral Load Resisting System K
Description

\ Bearing W Shear Walls < concrets -
4. Braced frames where bDracing camies 6
FTAVIT ‘;“.Ll‘ sliee
b, Braced trames where bracing cames i
" gravity ioads- concrele
.‘ ¥
{ H Butiding Frame Stee!l eccentnie braced frame
i shear wails - congrete »
-;" Concentric braced frames- steel K
t' Concentne braced frames - concrete N
‘V
li 1; A ‘\i et resist nj frame ‘\!,lr Al moment resist (‘F’ k‘m._('“(“v‘(‘ 12
’)" Loncrete intermciate moment-resistng ‘
N space frames (OMRSF)
Y Ordinary moment resisting space 6
i frames(OMRSF) - steel
( Ordinary moment resisting space 3

framestOMRSF) - concrete

D Dua

| Shear Walls i, Concrete with SMRSH | 4

h. Concrete with concrete IMRSH v

2. Stee! EBF with steel
SMRSI

s Concentnic braced frames &. Steel with steel SMRSH (G
b, Concrete with concrete SMRSH 4
¢. Concrete with concre:s IMRSH




