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INTRODUCTION

Included in this report a;e de;cripcions of the analytical procedures
and criteria used for the seismic analvsis of the auxiliary structures

of the Robert Fmmett Ginna Nuclear Power Station Unit No. 1 located in
Rochester, New York. The primary purpose of the present dynamic analysis
was to generate floor response spectra and maximum floor displacements at
the mass points of the structural model for use in equipment qualifica-
tion and upgrading of selected piping syscem§ of the existing plant

facilities. These maximum floor displacements and floor response curves

are presented in this report.

The structures analyzed consisted of the following buildings: Auxiliary
Building, Service Building, Turbine Building, Diesel Generator Building,
Control Building, and Intermediate Building (with Facade).“‘These build-
ings are all structurally interconnected and the seismic analysis pro-

cedure employed considered them as several smaller structures inter-

connected to form a large structure.

»

There are several differences in this seismic analysis compared to
previouqfanalyses of the same structures. First, in previous analyses,
only the Auxiliary Building, Intermediate Building and Control Building

»

were considered. Also, each of these structures was analyzed as an
indepe;denc structure with no connection to the adjacent buildings,
which is unlike the physical situation. In the current analysis, all of
the structures listed previously were considered from a stiffness and
mass standpoint in the combined structural modelpalchough floor response

curves were not generated for all buildings. The other major difference

for this seismic analysis versus previous analyses was that here the






eccentricity between the center of the mass and the center of stiffness of

the wall and column elements wis accounted for in the mathematical model

»

where appropriate.

The results of the analysis are presented as floor response spectra in the

form of linear-linear acceleration versus frequency plots for both the

Operating Basis Earthquake (OBE) and the Safe Shutdown Earthquake (SSE).

The curves are for different magnitudes of equipment damping and are pre-
sented for various floor elevations in each building except the service
building. Curves are given based on both the actual generated floor response
data and on using a broad band approach to modifying that data. Curves are

given in each of three mutually perpendicular directioms at each response 1,
| 12
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location., Also given is a tabulation of the maximum relative floor,dis—‘fﬁlp B2
i d 0' a

placements and maximum floor accelerations at the same locations.;&f/// IR
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The floor response locations are at the center of mass of each floor or re~-

sponse location elevation except in the Intermediate Building where several

response locations per elevation were selected. For horizontal responses

at other’loca:ions at a particular elevation, the co;servative procedure
described in Chapter 6 may be used. "The more precise approach would be to
generate floor response curves at specific locations on a floor when re-
quired. Also, the vertical responses presented herein for all buildings
except the Intermediate Building assume rigid floor diaphragms but they do
account for vertical amplification by considering the vertical stiffness of

the structure. Since rigid diaphragms were not assumed for the Intermediate

huilding, the vertical response at floor response locations in this building

reflect only the stiffness of the column at the particular f£floor response lo-
cation. To include the effects of a flexible floor system at those points
wnere rigid diaphragms were assumed, the floor response spectra can be gen-

t

erated in a two step approach for the specified location when required.
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2.1

2.2

2,0 ANALYSIS PROCEDURE AND CRITERIA

Analysis Procedure

The seismic analysis proc;dufe involved the use of the linear elastic
finite element program STARDYNE. This program is publicly recognized
and verified by Gilbert Associates. The static portion of the program
was used to modelqthe stiffness of the structures and compute mode
shapes and natural frequencies. The dynamic portion, which employs

the modal superposition method, was used to accept the three-
directional ground motion input and, using all modes with frequencies
1e§s than 33 Hertz and several above that value, produce a time history

response. This time history analysis was used to obtain maximum floor

" displacement, velocity and acceleration. This was followed by computation

" of the acceleration floor response curves for the response in each of the

three translational directions at each nodal point using the results of
the time history analysis. The locations of the floor response points
are given in Table 2-1. A description of the mathematical
model used in the analysis of the combined structure as

well ‘as a further description of the analysis procedure are given in

a later section.

Criteria

The. floor response spectra and maximum relative displacements pre-
sented herein are for both the Operating Basis Earthquake (OBE) and
the Safe Shutdown Earthquake (SSE). The structural ground time
history input consisted of the simultaneous application of time

histories at each base support location in each of the three mutually

perpendicular directions, two norizontal and one vertical. The
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horizontal earthquakes are input along the plant E-W and N-S

axes . These corr;sponé to the X and Y axes of the model. The
coefficient of correlation f;r any two of these time histories is less
than 0.12. The response spectra of each input time history meets the
requirements of the U.S. Nuclear Regulatory Commission Regulatory
Guide 1.60 for design response spectra. These time histories reflect
a maximum ground acceleration of 0.08g for OBE and 0.20g for SSE.
These selected maximum ground seismic acceleration values for the
plant are based upon plant site geologic investigations and seis-
mologic recommendations. The response spectra curve of the artificial
time history envelopes the USNRC Regulatory Guide 1.60 curves as shown
in Figures 2.1 to 2.3 for 10%Z damping for the Hl: H2, and V direc-

tions, respectively. :
LY

The structural damping values used (as a percent of critical damping)
were those given by USNRC Regulatory Guide 1.61 for each of the two

earthquakes. The values used for each material are shown below:

OBE SSE
Bolted Steel Structures 4 7
Reinforced Concrete 4 7
Soil Springs 4 7

In addition to mode shapes and natural frequencies obtained from the
static portion of STARDYNE, the material damping values above were
used to calculate a composite modal damping value for each mode. Thié
composite modal damping value was theﬁ used for the appropriate mode

as input to the time history analysis.

Floor response curves at the designated locations were produced by







following USNRC Regulatory Guide 1.122. The values of equipment

damping (in percent) uséd for each design earthquake are shown

below:
OBE  SSE
1 2
2 3 -
4 4
7
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3.1

3.2

DESCRIPTION OF STRUCTURES

The plént buildings are l;cace& in a relatively level meadow area with
finished grade elevation app?oximacely 270'-0". The major plant struc~
tures are supported on the Queenston Formation bed rock (red sandstone)
or atop natural or compacted granular soils immediately above the bed

rock. The Queenston Formation is generally found at a depth of 30 to 40

feet below natural grade.

Auxiliary ‘Building

The Auxiliary Builaing is located south of the Containment Building
and founded on rock. The bottom of foundation mat elevation is
233'-8", with the deepest foundation for dec;y heat removal area at
elevation 217'-0" with sump at elevation 214'-0". Rock elevation in
this area is approximately at elevation 236'-0". The west end of the
superstructure of the Auxiliary Building is connected with a portion of
the Service Building, and on the northwest with the Intermediate
Building. However, the foundation of the Auxiliary Building is inde-
pendept éf these building foundations. The basement floor is at
elevagion 235'-8". The intermediate and operating ficors are of re-
inforced concrete supported on reinforced concrete walls and are at
elevation 251'=0" and 271'-0" respectively. The superstructure is
braced structural steel framing with high and low roof at éievation
328'-0" and 312'-0", approximately. High roof area has an overhead

crane, with the top of the crane rail at elevation 310'-9".

Intermediate Building
The Intermediate Building is located on the north and west of Con-

tainment Building, and is founded on rock. The west end has a
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3.3

retaining wall where the floor at elevation 253'-6" is supported.

The bottom of the retaining wall footing is at elevation 233'-6".
Rock elevation in this area is appéoximately at elevation 239'-0",
Foundations for interior columns are on individual column footings
and embedded a minimum of 2'-0" in solid rock. The basement floor
slab is reinforced concrete and is at elevation 253'-8". The upper
floors are reinforced concrete supported on structural steel framing.
The floors on the north of the Containment Building are at elevations
278'-4", 298'~4", and 315'-4" with the structural steel framed roof
at elevation 336'-4". The southwest floors are at elevation 271'-0Q"

and 293'-0" with the structural steel framed roof at elevation

318'-0".

Control Building

The Control Building is located adjacent to the southeast corner of
the Turbine Building and is supported by a mat foundation. The foun-
dation of the Control Building is supported on the natural compacted
granular nmaterial. The rock elevation in this area is approximately
at eiévation 240'-0". Bottom elevation of the deepest portion of the
foundation mat is at elevation 245'-4", with a structural slab sup-
ported at elevation 250'-6" with a thickened slab for column footings.
The QontrollBuilding has reinforced concrete walls on the south and
west sides up to the roof elevation, while the concrete wall on the
east side is up to grade levei. The basement slab is at elevation
253'-8", The intermediate floors are reinforced concrete, supported
on structural steel framing systems and are at elevations 271'-0" and
289'-6". The roof is reinforced concrete supported on a structural

steel truss and is at elevation 310'=4".
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Diesel Generator Building

The Diesel Generator Bﬁildiég is located beyond the northeast corner
of the Turbine Building ahd is supported on strip and spread footings
at elevation 243'-0". The rock elevation in this area is at eleva-
tion 240'-0". The foundation structures are supported on the natural
compacted granular material. The Diesel Generator Building has rein-
férced concrete walls on all four sides. The basement floor is a rein-
forced concrete slab at an elevation of 253'-8". The roof is struc-

tural steel framing with decking and is at elevation 275'-10".

Turbine Building

The Turbine Building is located north of the Intermediate Building
and is supported by a combination of perimeter grade beams and a
structural mat. The mat foundation of the turbine generator is inde-
pendent of the surrounding Turbine Building foundations. The Turbine
Building foundation is supported on the natural compacted granular
m;terial which overlays the natural rock. Rock elevation in this
area is approximately at elevation 239'-0". The bottom of the peri-
metegvcolumn foundation mat varies from elevation 245'-3" on the
south side along the Intermediate Building to approximately 246'-9",
The bottom of the turbine generator foundation mat is at elevation
2433—0"l The circulating water discharge tunnel is supported at ele-
vation 242'-2". Where condensate pumps are located, the entire area
is filled with lean concrete having a bottom elevation of 229'-8",
Area between the turbine generator foundation and the perimeter
column mat foundation is supported on compacted granular material
with the bottom of mat at elevation approximately 251'-6". The base-

ment floor is reinforced concrete and is at ‘elevation 253'-6":" The






3.6

mezzanine and operating floors are reinforced concrete and are sup-
ported on structural steel framing at elevation 271'-0" and 289'-6"
respectively. The supersérdéture is a braced structural steel frame,
with the roof at elevation 356'-11 3/4". The building has an over-
head crane, 125T/25T capacity, with the top of the crame rail at

elevation 330'-0",

Service éuilding

The Service Building is located on the west side of the Intermediate

Building and is founded on compacted soil, The bottom of the mat is

approximately at elevation 252'-8" with a localized thickened mat for
column f£ootings. The deepest foundation for the sump is at elevation
247'=3", Natural compacted granular soil is approximately at eleva-

tion 255'-0". The mat is supported on the east side by a retaining

‘wall on column line 3 with the Intermediate Building. The basement

floor is reinforced concrete and is at elevation 253'-8". The main
floor slab is reinforced conérete supported on structural steel fram-
ing and is at elevation 271'-0". The roof is composed ofﬁstructural
steellframing with decking at elevation 287'-4". The superstructure is
a structural steel framing system with exterior block walls all

around.






4,0 MATHEMATICAL MODEL

m In order to an“alyze seismically, the Ginna Nuclear Power Station
auxiliary structures, the structures were modeled mathematically with re-
spect to stiffness and mass. This modeling was done in such a way that
the behavior of the model under simulated seismic loading adequately rep-
resented that which would be experienced by the actual structures under
an actual seisﬁic event, The model was then analyzed usihg the dynamic

analysis portions of program STARDYNE.

The procedure involved defining the stiffness and mass characteristics
of each of the buildings except the Intermediate Building via a simpii—
fied model. Each of these simplified models was then combined with an
elastic model of the Intermediate Building to form the combined model of
the auxiliary structures which was used for the dynamic analysis. The

@ following sections detail the specifics of the mathematical model. |

4.1 Auxiliary Building |
4.1.1 Stiffness Modeling
?he stiffnesses of the steel framed elevations of the Auxiliary
Building were mddeled in derail using ;lascic beam elements to

represent the columns, beams, and bracing. All large columns of

exception of columns shared in common with the Intermediate
Building and Facade structure. These columns were modeled in
the Intermediate Building model. The column bases were modeled
as haging pinned boundary conditions since the base plate an-
chor bolts are located between the column flanges close to the

|
\
|
|
i
the Auxiliary Building were represented in the model with the
G web. The end conditions of beams were modeled as being pinned
~ .
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401.

since the connections have no moment capacity.

The frame cross bracing also contributes to the lateral stiff-
ness of the steel structure., In reality, due to its slenderness,

the bracing has only strength while in tension and essentially

no compressive strength. However, the linear elastic analysis

used in this study required the bracing members to be equally
effective in both-tension and compression. In order to effec~-
tively utilize the linear elastic finite element computer program
to sinulate this non-linear behavior, the axial stiffness of each
brace was reduced by fifty percent when the brace was designed
for tension. When the brace was designed for both tension and
compression, the full value of axial stiffness was utilized. The
connection details at the ends of the braces were not considered
important because of the relatiyely small flexural properties of

the braces. However, the braces were modeled having pinned end

conditions.

The roofs and the concrete floor slab were assumed to behave as

rigid diaphragms and were modeled using rigid links.

»

The two (2) concrete elevations of the Auxiliary Building were modeled

~as vertical elastic beams approximating the equivalent stifiness

properties of the reinforced concrete walls. The elastic beams
were located at the center of stiffness of the walls. The floors

were considered to behave as rigid diaphragms.

Mass Modeling

A lumped mass approach was used to model the Auxiliary Building

-11 -






4.1.3

weight. The masses of the upper roof, lower roof, concrete

slab, and walls wére calculated by hand and located at the mass

centroid of each elevation. Rigid links were used to attach the

masses to the structural model. Rotational mass moment of inertias

were also calculated and lumped at the mass centroids. The linear

@

and rotational masses of major equipment. were included.

Seisnic Model‘
The steel framing was analyzed using the STARDYNE finite element
program. By using a Guyan reduction, the detailed steel framing
finite elemeq: model was reduced to a seismic model having 3
nodes (ghe mass centroids), each node having six (6) degrees of
freedom. Associated with each node were stiffnesses and masses
related to each of the six degrees of freedom. Thus, the model
properly reflects the torsional, vertical, rocking and transla-
tional behavior due to the inclusion of the six degrees of f{ree-
dom. The stiffness matrix obtained by static condensation in-
cludes the effect of possiblé torsional motion due to the
gccentricity of the center of stiffness with respect to the mass
centroids. This reduced three node model representing the steel
framed elevations together with tﬁe elastic beam model of the
two lower concrete elevations was combined later with the other
buildings into an overall dynamic model of the auxiliary struc-

tures shown in Fig. 4.1..

Since the structure is founded on rock having a shear wave
velocity of 7200 feet per second, the base of the model was con-

sidered to be fixed against both rotation and displacement.

- 12 -
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4.2

Service Building

4.2‘1

4.2.2

4.2.3

Stiffness Modeling

The stiffness of théjstéel framing of the Service Building was
modeled in detail using elastic beam elements to represent the
columns and beams and with plate bending elements representing
the reinforced concrete walls. Ail main columns of the Service
Building were represented in the model with the exception of the
columns.which were shared with the Intermediate Building, the
Auxiliary Building, and the Turbine Building. These columns were
nodeled in the appropriate building model. All column bases,
except one, were modeled as having pinqed boundary conditions
since chg base plate anchor bolts are located between the column
flanges close’ to the weB, providing very little moment resist-
ance capability. The roofs and floor slabs were assumed to be-

have as rigid diaphragms and were modeled using rigid links.

Mass Modeling
The linear and rotational masses of the roofs, floor slabs, walls,

columns and footings were calculated by hand and lumped at the mass

centroid of each floor. Horizontal rigid links were used to attach the

masses to the structural model. One-half of the floor slab design uniforr

e —————

.live load was considered in the weight at eaéh elevation of the Service

A

Building to account for wall partitions and live load of a permanent

nature.

Seismic Model
The Service Building structure was analyzed with the STARDYNE
finite element program using the Guyan reduction method to con-

dense the structure to a 3 node model with each node having

- 13 =






stiffness defined in each of the six degrees of freedom. This
reduced model was then saved for use in the auxiliary structure

combined model.

The reduced model of the Service Building, shown as part of

Fig., 4.1, included soil springs since the structure

is not founded upon rock. The spring constants for all six de-
grees of freedom are presented in Table 4-1 and represent the
average of upper and lower bound computed soil spring constants.
These spring constants were derived based on the actual site

soil conditions.

4.3 Turbine Building

4.3.1

Stiffness Modeling

The stiffness of the steel framing of the Turbine Building was
modeled in detail using elastic beam elements to represent the
columns, beams and bracing. All Turbine Building columns were
represented in the model with the exception of the columns
Ehared with the Intermediate Building and facade structure,
which were modeled in the Intermediate Building model. The

column bases were modeled as having pinned boundary conditions.
»

This was done because the angles connecting the columns to the

base plates are considered flexible. The end conditicns of the
beams were modeled as being pinned because the beam connections

are shear connections.

The frame cross bracing also contributes to the lateral stiff-
ness of the steel structure and was modeled as described in the

stifiness modeling of the Auxiliary Building.

- 14 -



1

. - S cemust 3 BE x4 Bk me ame  ise  Smer

Ll I




m The corrugated steel pressurization walls were not considered to
h

provide lateral stiffness to the Turbine Building due to the |

small , thickness and.;he corrugations of the metal siding. How- }
: - ever, the stiffness of the armor plate between the Turbine and
* Control Buildings was represented in the model by plate bending

elenments.

The roof and concrete floor slabs were assumed to behave as

rigid diaphragms and are modeled using rigid links.

4.3.2 Mass Modeling
The linear and rotational masses of the slabs, roof, walls, columns, |

. footings and major equipment were calculated by hand and lumped at the

mass centrold of each floor elevation or response location. Rigid

|
|
i
@ links were used to attach the masses to the structural model.
- 4,3.3 Seismic Model

The Turbine Building structure was analyzed with the STARDYNE

finite elemencwprogram using the Guyan reduction method to’ con~

éense the ‘structure to a 6 node model with each node having six

(6) degrees of freedom. This reduced model was then saved for

use in the auxiliary structures combined model.

" The reduced model of the Turbine Building, shown as part of
Fig. 4.2, includes soil springs since the structure
is not founded upon rock. The spring constants for all six de-
grees of freedom are presented in Table 4-1 and represent the

0 average of upper and lower bound computed soil spring constants.

- 15 -
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4.4.2

4.4.3

4.4 Control Building
m " 4.4.1 Stiffness Modeling

The stiffness of the Control Building was modeled using three

vertical elastic beams representing the stiffness properties of
the concrete shear walls of the structure. The beam elements
are located at the respective centers of stiffness of the walls

which they model.

Mass Modeling

The linear and rotational masses of the roof, floor slabs, walls, foot-
ings and major equipment were calculated by hand and lumped at the mass
centroid of each elevation. Rigid links were used in the model tc con-

nect the member ends above and below a floor to each other and to con-
nect the center of mass to the end of the elastic member below that

particular floor at each elevation so that eccentricity of mass from

the center of stiffness could be accounted for.

Seismic Model

The model of the Control Building showing the three vertical

‘members and the four lumped masses and presented in Fig.

4.2, includes soil springs applied at the base since
the structure is not founded upon rock. The spring constants

for all six degrees of freedom are presented in Table 4-1 and

represent stiffnesses derived from the actual site soil

conditions.

4,5 Diesel Generator Building

4.5.1

Stiffness Modeling

The stiffness of the Diesel Generator Building was modeled using

two vertical elastic beams representing the stiffness properties

- 16 -






4.502

4‘5.3

of the concrete shear walls of the structure. The beam elements
are located at the respective centers of stiffness of the walls

which they model.

Mass Modeling

The linear and rotational masses of the roof, floor slabs, walls, foot-

ings and major equipment were calculated by hand and lumped at the mass
centroid of each elevation., Rigid links were used in the model to con-

nect the member ends above and below a floor to each other and to con-

nect the center of mass to the end of the elastic member below that

particular floor at each elevation in order to model the eccentricity
of mass from center of twist.
Seismic Model

The model of the Diesel Generator Building showing the two ver-
tical members and the three lumped masses and presented in

Fig. 4.2 , includes soil springs applied at the base
since the structure is not founded upon rock. The soil spring
constants for all six degrees of freedom are presented in Table

4-1 and represent the average of upper and lower .bound computed

soil spring stiffnesses.

4,6 Intermediate Building and Facade Structure

4.6.1

Stiffness Modeling

The stiffness of the steel framed elevations and the concrete
retaining wall of the Intermediate Building and Facade Structure
were modeied in detail using elastic beam elements to represent
the columns, beams, and bracing and with plate bending elements
to represent the retaining walls. The column bases were modeled
as having either pinned or fixed boundary conditions depending

upon the column base plate detail. If the anchor bolts are

- 17 -






located close to the web of the column, the boundary conditions were

@ considered to be pinned. If the anchor bolts are located close to

the edge of the base. plate, the boundary conditions were considered

1
|
|
, 1
to be fixed. The ends of the beam elements which represent the
columns were modeled as hinge or moment connections depending upon }
the splice detail on the design or fabr%cation drawings. The end
conditions of the beams in the model were pinned since the beam con-

nections are shear connections.

The frame cross bracing also contributes to the lateral stiffness of ,
the steel structure and was modeled as described in the stiffness
modeling the Auxiliary Building. The many roof and floor members
were modeled elastically with several beams that have the properties
of the floor and roof framing members they represent if the elevation

@ . i1s comprised of structural steel. For floors composed of concrete

> slabs and concrete beams formed monolithically, elastic beams with

properties of the floor slab and beam were used to model the floors.
The stiffness of the horizontal trusses located in the Facade Structure
were modeled using individual beam elements which have the same

|

|

|

l
flexural stiffness as the truss.

1

Unlike the other building structures, this detailed model of the
Intermediate Building was not reduced to a simplified model via
Guyan reduction.

4.6.2 Mass Modeling
The linear masses of the slabs, steel framing and walls were cal-
culated by hand and distributed to the nodes on the elastic model

“ located at the various floor elevations.

4.7 Combined Seismic Model

Since the Intermediate Building and Facade Structure is the central °

- 18 =~







building of the R. E. Gihna‘Nuclear Power Station, the simplified
models of the Auxiliar;,‘Sefvice, Turbine, Control, and Diesel
Generator Buildings were riggdly connected to the model of the Inter-
mediate Building and Facade Structure. By modeling the Intermediate
Building wall and floor systems elastically, the elastic interaction
among the buildings could be included. The Auxiliary Building model
was connected to the Intermediate Building and Facade Structure at
elevations 253'-0", 271'-0", 315'-0", and 327'-0". The Service
Building model was connected to the Intermediate Building and Facade
Structure at elevations 253'-0", 271'-0", and 289'-0". The Turbine
Building model was connected to the Intermediate Building and Facade
Structure at elevations 253'-0", 27%'-0", 289'-0", 315'-0", 327'-0",
and 357'-0". The Control Building mo§el was rigidly connected to the Turbine
Building model at elevations 253'-0", 271'-0", 289'-0", and 315'-0".
The Diesel Generator Building model was rigidly connected to the Turbine
Building model at elevations 253'-0" and 271'-0". For connections of
the various buildings to the Intermediate Build;ng, several rigid
beams were attached to the mass point on the particular building and
these beams were then attached to several nodes on the side of the
Intermediate Building facing that particular structure. For attach-
ment of the Diesel Generator and Control Buildings to the Turbine
Buiiding, one rigid link attached the mass point on each of these
smaller buildings to a mass point at the same elevation on the Tur-

bine Building,

In this combined model, the base of the Intermediate Building and







Facade Structure was considered to be fixed against both rotation and

. ‘
displacement since the structure is founded on rock.

This combined model of ail the structures, shown in Fig. 4.1 and Fig.
4,2, was used for the entire seismic analysis. The seismic analysis
was performed using the free vibration and dynamic analysis routines
available in program STARDYNE. The procedure was to first obtaiq mode
shapes, natural frequencies, and composite modal damping values via a
free vibration analysis with only those modes having frequencies below
33 Hertz and those above 33 Hertz having significant participation
factors being included in any further analysis. This was followed by a
time history analysis using only those particular modes. The results
of the time history analysis were then used to generate floor response

spectra at desired locations.

A total of 413 dynamic degrees of freedom were present in the\combined
seismic model. Based upon the results of the free vibraction analysis,
there were 98 modes with natural frequencies less than 33 Hertz. Modes
109, 110, 138, and 141 with natural frequencies of 34.7, 34.9, 45.4, and
46.4 Hertz respectively were included with the 98 modes below 33 Hertz

in the time history analysis.

- 20 -






5.0

FLOOR RESPONSE SPECTRA

The floor response locations afe at the center of mass of each floor or
response location elevation“for the Auxiliary Building, Turbine Building,
Diesel Generator Building, and Control Building. The floor response loca-
tions in the Intermediate Building are at the nodes which produce the

maximum responses. )

The floor response spectra curves for various locations of the auxiliary
structures are given in Appendix A. The curves present the response re-
lationship of acceleration versus frequency for both OBE and SSE in three
directions at each node. Curves for severai equipment damping values are
given on each figure. Curves are presented for both the actuzl and the

broad band response. Also shown on the curves is the Zero Period Acceler-

ation (ZPa).
.

The response spectra were obtained following the guidelines of USNRC Regu-

lifﬂi? Guide 1.122.7 The frequency interval used in computation of the
spectra was that recommended in that publication. The procedure of ob-
taining the broad band curves from the narrow band response spectra by
broadening the peaks by #15 percent was also derived from that regulatory
guide. The purpose of the broadening is to account for uncertainties in
the structural frequencies due to undertainties in such parameters as the

material properties of the structure and soil, damping values and the

approximations in the structural modeling used in the seismic analysis.
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ﬂb 6.0 MAXIMUM RELATIVE FLOOR DISPLACEMENT AND MAXIMUM FLOOR ACCELERATION

6.1

6.2

6.3
y)

Maximum Relative Floor Displacement:
Tabulated in Tables 6-1 and 6-2 are the maximum relative
floor displacements for each of the response locations in each of the

three directions for OBE and SSE. The relative displacement is de-

fined as the displacement of a point relative to'thelground

displacement.

Maximum Floor®Acceleration B

Presented in Tables 6=3 and 6-4 are the maximum OBE and SSE floor acceler-

-

ation for each of the response locations. The'accelerations are
given in the three translational directions as well as the torsional

direction for each node on the interior structure.

Torsion Effect

The proqedure to compute the maximum linear acceleration-at any point

on a floor on the interior structure is by the equation

L)
4 aij- - amj + ri 6m
where
i3 = maximum linear acceleration at point i in direction j
. amj = maximum linear acceleration at mass center in direction j
,ri = distance in feet from mass center to point i along a
line perpendicular to direction j
Om = maximum torsional acceleration about mass point
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BUILDING NODE X Y Z
Auxiliary 402 116.89 -14.97 253.00
403 110.20 -18.11 271.00
404 178.50 - 9.08 315.00
405 86.09 =16.91 327.00
Control 581 233,16 109.12 253.00
582 230.12 109.19 271.00
583 223.60 109.40 289.00
584 1229.24 110.27 308.00
Diesel 590 212.08 283.78 253.00
Generator
591 221.61 283.17 271.00
Turbine 601 127.06 196.50 253.00
602 142.52 185.30 271.00
603 < 128.13 195,41 289.00
TABLE 2-1A
(FT)

AUXILIARY STRUCTURES FLOOR RESPONSE LOCATIONS

* Coordinate origin is at the intersection of column lines 3 and N

+X is East, +Y is North, +Z is Vertical







@ BUILDING

b

NODE X Y z
Intermediate 47 0.00 133.50 271.00
48 0.00 109.25 271.00

83 18.08. 122.83 271.00

145 125.10 133.50 298.00

161 8.75 110.50 298.00

163 18.08 122.83 298.00

172 0.00 0.00 315.00

203 18.08 122.83 315.00

243 0.00 85.00 336.00

260 125.10 133.50 336.00

TABLE
AUXTLIARY STRUCTURES FLOOR RESPONSE LOCATIONS (FT)

* Coordinate origin is at the intersection of column lines 3 and N

+X 1s East, +Y is North, +Z is Vertical

fa T







Direction Turbine Service Diesel Generator Control
(DOF)* Building Building Building Building
Vertical 30.5 x 106 20.0 x 105 "2.5 x 106 6.36 x 106

(z)
Horizontal 5.0 x 106  4.25 x 106 2.0 x 106 2.34 x 106
(x, y)
Rocking 5.75 x 1010 14,5 x 1010 2.0 x 109 1.36 x 10°
(x rot.)
Rocking 18.5 x 1010 1,75 x 1010 8.0 x 109 3.19 x 10°
(y rot.)
Torsional 13.0 x 1010 8.0 x 1010 4.25 x 109 3.11 x 100
(z rot.)
z (Vertical) v (North)'
z rot. y rot.
o X (East)
X rot.

* The sketch above shows the directions of the $ix degrees of freedom (DOF).

- TABLE 4-1
SOIL SPRINGS (KIPS/FT., FT.-KIPS/RADIAN)






1
BLDG NODE ELEV X Y z Z ROTATION X 107> |
Aux 402 253'-0" .0021 .0027 .0003 .0087 i
403 271'-0" | .0034 | .0042 | .0005 .0349 i
404 315'-0" .6521 | .5256 .0152 .4782 ;
: i '
i 405 327'-0" .6385 | .5090 .0097 | .2913 |
i ) i
Control ' 581 253'-0" .0098 . .0069 .0017 ".0014
i : :
i 582 271" -Q" L0442 0146 i .0035 .0154 :
i 4 :
; . 583 289" -0" .0685 : .0372 | .0052 .0693 j
’ 5 :
1 584 308'-0" .0848 @ .0681 .0066 .2246 :
i i ;
Diesel 590 253'-0" .0097 | .0072 .0019 i .0019
t  Generator : |
; 591 271" -0" 0199 | .0142 .0025 ¢ .0154
{  Turbine 601 253'-0" | .0091 | .0070 | .0012 | .0013 i
I .
' 1602 271" -Q" .0301 .0211 0034 .0155
i 603 289" -g" .0980 .0907 .0057 ! .0692 i
TABLE 6-1A

MAXTMUM RELATIVE DISPLACEMENT (INCHES, RADIANS) UNDER OBE
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- BLDG NODE ELEV X Y Z Z ROTATION X 107>
Inter. 47 271'-0" .0397 .0420 .0057 .0155
48 271'-0" .0827 .0385 .0043 0427
83 271" -0" .0503 .0368 .0269 L0421
145 298" -0" .1854 .1549 .0062 L1271 i
161 298" -0" 11927 .3209 .0371 .1629 g
163 298" -0" L1911 .3022 L0478 1543 é
172 | '315'-0" .5499 6092 | 0189 .2185 i
203 315'-0" .0994 .5428 L0547 .2335 §
243 336'-0" .3805 .8019 .0903 4098 §
@ | 260 336'-0" .3888 .3471 .0082 .2601 %
i
TABLE 6-1B

MAXIMUM RELATIVE DISPLACEMENT (INCHES, RADIANS) UNDER OBE
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N

3

BLDG NODE ELEV X Y A Z ROTATION X 10~ ;
|
Aux 402 253'-0" .0046 .0063 .0007 .0162 i
403 271" -0" .0077 .0099 .0011 .0681 i
404 3151 -0" .2076 .9738 .0288 .8003 ;
i
405 | 327'-0" .2761 .9624 .0220 .5526 :
[}
Control 581 253'-0" .0222 .0157 .0038 .0027 |
582 271" -0" .0950 .0336 .0077 .0328
583 | 289'-0" | .1623 i .0789 i .0114 .1368 '
: |
584 ) 308'-0" 1713 1390 .0143 L6430 i
i ' : .
i
Diesel 590 253" -0" .0205 .0165 .0038 .0035
Generator
591 271" -0" .0426 .0326 : .0051 .0328
Turbine 601 . 253" -Q" .0199 .0163 .0029 .0024
“602 271" -o" .0650 L0471 .0080 .0330
603 289" -0" .1903 .1809 .0132 .1367
TABLE 6-2A

'MAXIMUM RELATIVE DISPLACEMENT (INCHES, RADIANS) UNDER SSE






BLDG NODE ELEV X Y z Z ROTATION X 1072 i
Inter. 47 271" -0" .0855 .0896 .0134 .0331
48 271'-0" .1646 .0768 .0097 .0841
83 271'-0" .1086 .0770 .0569 .0857
145 289'-0" .3590 .2963 .0148 .2179
161 208" -0" .3773 .6122 .0701 .2988
163 289 -0" .3725 .5776 .0994 .2921
172 315'-0" .088 1.2062 L0416 4171
203 315" -0" .2015 | 1.0447 .1139 4605
243 336! -0" 7133 | 1.5600 .1508 .7920 :
260 336" -0" 7205 | .6186 .0196 .5130 %
TABLE 6-2B

MAXIMUM RELATIVE DISPLACEMENT (INCHES, RADIANS) UNDER SSE






BLDG é NODE {  ELEV X Y oz i Torsion X 107 é
Aux 402 253'-0" | .1055 | .1115 | .0908 ; .0787 i
403 271" -0" .1239 .1287 0912 | L1762 ;
404 315 -Q" 4728 .4370 .1537 i .5981 E
405 270" | a6z | 3536 1665 E 4257 %
Control 581 2531 -Q" .1266 .1279 2 .0972 % .0227 2
582 271" -0" .1836 1717 i .1068 | .0934
583 289" -0 2469 .2530 .1210 .1225
584 308" -0" .2916 4948} L1381 .2732 i
Diesel 590 2531 -Q" .1415 .1269 .0975 .0292
Generator 1
591 271" -Q" .2095 1661 | .100 .0844 :
Turbine 601 2531 -0" .1310 .1314 .0973 % .0216
602 271" -0" 1713 .1698 .1135 i .0932
603 289'-Q" .2376 .2026 .1391 i .1228
i
TABLE 6-3A \‘/OV”A’K;;Si

MAXIMUM FLOOR ACCELERATIONS (g) UNDER OBE






BLDG NODE ELEV X ¥ 1z Torsion X 1072 §
.
Inter. 47 271'-0" | .1703 | .2523 .1396 .0929
48 271'-0" | .2635 1758 | .1217 .1830
83 | 2710-0v | .1878 | .2119 .1791 L4121
145 2981 -0 .5677 .5155 .1551 6677 !
161 2081 -Q" .5378 2448 .3070 4028
163 2081 -0" 5630 | .2167 2478 .3387
3 172 315'-0" | .5600 4763 .2324 .2763
203 3157 -0 .3065 4078 .2882 .3509 :
243 336" ~0" .9421 .6080 | .9202 .9784 :
260 336'-0" | .4136 | .8415 .1983 1.3634
TABLE 6-3B

MAXIMUM FLOOR ACCELERATIONS (g) UNDER OBE







MAXIMUM FLOOR ACCELERATIONS (g) UNDER SSE

BLDG NODE ELEV X Y Z Torsion X 102

. Aux 402 253'-Q" .2488 .2678 .2267 | .1252
403 271" -Q" .2754 .3019 .2272 +3225
404 315" -0" .8671 .7498 .3629 .8457
405 327'-0" .9288 .6333 .3841 .6835

i
Control 581 253! -0" .2762 .3141 .26408 L0447
582 271'-0" .4106 .3563 .2601 .1648
583 289" -Q" .5111 .5145 .2961 .2399
584 308! -Q* .5477 .8926 .3325 L4940
Diesel 590 253" -Q" .3100 .3088 2424 .0579

Generator

591 271'-Q" .3995 .3534 .2470 L1474
Turbine 601 253" -Q" .2843 .3212 .2417 ! L0624
602 271'-0" .3489 .3808 .2754 ! .1642
603 289" -Q" .4903 .4046 .3330 I .2417

|

TABLE 6-4A







B} BLDG NODE ELEV X Y z Torsion X 1072
.
Inter. 47 271" -Q" 3874 | .5577 | _ .3256 .1640 5
48 271 -0 .5238 3781 .2800 .3336
83 271'-0" 4236 4757 .3809 .7224
145 298" -0" .0315 8766 | 3600 1.1492
161 298 -0" .9992 .4379 § .6325 .6884
163 2981 -Q .0329 4273 | L5169 .5163
172 . | 315'-0" 0794 | .8347 .5002 4335
' 203 3151 -0" .5675 .7598 .5685 .5554
243 336'-0" .5211 | 1.0591 | 1.0589 1.4605
@ 260 3361 -0" 7348 | 1.2809 | .4489 1.8564
TABLE 6-4B

MAXIMUM FLOOR ACCELERATIONS (g) UNDER SSE
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SUMMARY DESCRIPTION:
“THIS CHLCULATIN DoCuMewTs ~THE DEVELopuenT A4P VERIFICHTION OF
"Sticc "y Versiow 4.0, A4 PROJECT SPLCIFIC PROGEGM “THeT EXTRACTS froy
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1. Pugpose

SLICE” vRspou 1,0, IS A PROTECT SPEEIFIC PROGRIM “THAT EXTRECTS Fhod
“THE RESULTs oOF .meélc ANALYSIS  ONLY TTHOSE Mo‘pss WHICH
CONTRIBUTE ~TO “THE RESPoKISE OF “7TME SELECTED SL/cE OF BREcCED
tRAME . TTHE MOpPE  SELECTION CRITER|& ‘WiLL BE B#SED oW THE
CO LIS IPERATI04) a,:' A AMoDE SIG‘/J//-‘/c.o?flc:E F#CTOR, W= PLAYE
HORIZowTEL FOR DISPLACEMENTS _DUE 7O GRowp SPECTR4  MPUT

W BOTH W-PLovE LD OUI=- OF - PLAIE HORIZ oS TAL DIRECTISNS  HRe

They CélcuLkrse R E#cH MODE  SEleerep, TTHE GRowwp SpECTR4-

WILL BE “THE REGULATORY GUIDE 1.6 SpecTR¢ WhH DAMPING VALUES

AT os, 2, £, 7 OR [0 PR CWT- OF TJuE CRITICIL DPAPWS

TTHE OUTPUT DPISPLACEMIITS OF “THIS PROGRAM MAY “Thed BE Used A4S
HMIPUT AS STATIC [0AD CasES TO TTHE DETAILED MODEL OF “THE

SLIcE PR SEISMIC &eVALUSTIoN .

"SL ICE ", VERS/o 1\0 W#S WRITIEd W FORTRA LAJGUSEE Aup Wés
COMpILED  BY USWG AICROSOFT FORTRAU OPTIMIZIIG CoMPILER

VERSIw) <£,00 . IT Aéy BE RN oy AN IBm Pc/X'T‘/AT

CoumpureR  OR TS  CoMpPATIBLES,

RG d £

SLICE PROGRAM

J0BNO 949050~ J6PS  |PAGE
Tt~ 194ste VAV [2f22/32 CALC NO

" DATE |checkep| oDatE lM“mwm" 9ss0- 1 %
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2. MeTrob

~THE SLICE METHOD WAS DEVELOPED BY Gokbod SS.
BJoRkmpd /4 A PRoposer To RGRE (ger. 1),
WHICH USES TTHE RE'S'UL"TS FROM THE EXISTING DYriH411C
MoPEL OF TTHE ENT/IRE STRUCTUEE AWD APPLIES ~THOSE
RESULTS A4S STAHTIC LOAP (C45E5 “JFo Oy » “THOSE
steucTuRde  SYrTeas  ( SLICES) WHICH |S BeLIEVED A4S

NECESSARY 10 BE  EVALU4TED .

To UTiLlzE “THE SLiIcE Mel-moppLoc;r-/-r 1S Ao
NECESS4RY 7-6 USE AL MOPES To OB™W A< ACCURATE
SolUTon R “THE Slct. . ONLY TTH0SE AopEs  wHICH
QDATRIBIHE “To “THE RESPoNsE OF “THE SELETTEP SLICE

ARE RERQUIRED .

TTHE MODE SELECT/oN CRITERIA ~TO &t USED Forp THE
SLICE &vplubran WIlL BE BASEP ON “THE MAG.UITU'DC or
A MOPE SIGHIFIConce FacTor (MSED. “THE MSFE oF

A MoPE |S PEFINED A4S “THE PRODUCT 0Ok THREE

QUANTITIES =

RG 4 &

SLICE _PRoOGR4M

YO8N ~oto- /6P [PACE

/)4 : | Y2/88 CALC NO
w " /@ 4 / lMuxﬂmmN‘r 95'5-0 - / 059_

/gy DATE |cHECKED| DATE







METHOD

1. “THE MAXIMUM SToRY SHE4R STRAW WITHMW “THE SLICE,

2,

~THE ABOVE DEEMITION OF MSF MeY PE EXPRESSED A4S .

WHICH |S TTHE DIFFERENCE OF !N~PLWE HOR|ZONTAL
NOBPMALIZED MODAL “TRANSLETIONS BETWEEN “THE UPPER AuD LOWER
FL;aRs OF THE SUBUZCT STWRY , DIVIDEP BY TTHE

STORY HEIGHT. ( SEE FIGurE od Pdsc £)

“THE SRSS OF “THE ~TwO HORIZONTHL DIRECTIon] MODSL

POETICIPATION  FACTORS,
“THE SPECTRA DISPLECEMENT ,  WHICH IS “THE SPECTR A4

ACCELERATIOVN ;  DIVIPED BY “THE CIRCULAR FREQUEICY SRUARED,

- N : - A
MSF = ( Sss) \/(P/-'x)+ (PFY) x Gon >

WHERE

SSS= STorT SHER STR4m (S€t Fl6. o Pége &)
PEX=  MopgL PORTICIPATIN FAECTOR W X=PIRECTI™N
PRY= MoDsL PARTI::(}’A‘I‘ID/I FAcToR  IN Y-PIRECT/IV

= Mope FRequacry

Sh= SpecTRa  ACCELRSTION

RG 4 E

SLICE PROG LM

JOB NO oyfb_o”_/‘&g PAGE

1) 4

[2lfor | AV |272/28] | N\PELL“"“ CALC NG s

OF

‘oATe |cHeckep| OaTe Comvmns QT Psso—~ 1 22
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NOTE ~THdT THE PRODUCT OF \/ (PFX)+ (PEYY o

IS caep " move  cocreiciEnT " W me ANSY'S PRD GRAM (-x) , WHICH
IS A QUANTITY PERTAWKING ~TO “THE :yn/z: DYWAMIC MODEL

TIAKE) AS A wHolE  FoR THE MoODE  CowsipeReo .  PHYSIcALLY
I IS ~THE SRSS COMBIATIIAN OF ~THE DISPLACEMENT RESPOUSE
OF A4 Mobe DUE TO E4cH DIRECTIoN OF HORIZONTIL GRounb

MOTION  SPECTRA  APUT.

NOTE: ¥ /4 ANSYS PRoGE4m, MODE CoEFFICINT (S CHLCULSTID MPEPEIDESTLY
PR Ed<H OF THE “THREEC GULORSL DIRECTIOVS .
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THE ACTUSL MobEs SELECTED wilL 85 DETERMWED BY A4
SPETIFIEP  MSF R4TI0 . | FoR 4 PeRTICULAR STORY , A4
N-MOPE MSF RAT1o IS DEFIMED &S ~THr RITIO OF THE Sk.is;.
Of "THE MSE OF h-Moses : Wiy HIGrEsr  MSF TO Tve SKSS

OF “THE HMSE OF AL AMIPES, ForR wmstauce , SUpPpPose

~Jar MOPE NUMBERS 1, 4 4up. & RE “THE THREE MoDES

w—

Wi HIGHEST MSE /W A PARTICULAR STORY ; ~THE 3-MOPE

MSE RATIO IS THEW

\] (MSE)'+ (MSEDE+ (MSEDg

\/ é/;:' (msE);

MSF RdTI0 =

wieke  (MSE)z 1S The MSF, OF THE I-T4 MODE OF “THAT
CSTORY D A S THE AUMBER ‘0}= TOTHL MOPES. Fok
A MSF Rémo OF o0.p0 FoR AL Flooks , |T Mesws
TueT THE ACTUAL MoDES wHicr WILL eV BE USED 1y THE
SLICE EVALUATION ARE THOSE WrICH GIVE 4 CoMBWED
MSE ' LAudL TO OR DETTER ~THAd PO A OF “E TOTAL

MSF  FoR AU MOPES.
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FOR Ed4cy MobE SELECTEP, “THE W-PLAJE HORIZSATAL DISPLécEMRIT

AT Ehdcn FLoR /S THEY CHLCULITD  wWalcy |S .7;,5 Pm'Ducr
OF =
1. MW= PLUE HoRIZoiTAL MOPAL “TRAISLATSN

2. Mmopt CoEfFICIET
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NPt fFormétr ( Couwrd)

4. ZpA, GMmuLT

Z PR = PEsSK GRouwp A<CELERGTIoN EX[’RCSSED- w G,
USUALLY 0.2

GMULT= G MULTIPLILE . IF S22 IS &urekep, THE
Fusl  ElooR bISPLoctpmenT WILL Bt & “Br
IF 3o°£\¢ /s w;f_kzb, TRE R&ucrs Wil BE

W " wanes ",

‘S MSEFE RsTIO

SEC FAGES 6 #ww O FoR EXPUALATIZN OF THE MSE Révr.

TTHIS Ré¢7ro  Swoulp BE N TTHE RAWGE OF 0.90 THEU

0.9 , WITH [WcReugyT o0.01

. ANobE, ELevstron

NODE = ADPE ANVMBER [N “THE DYHAMIC MODEL FRoA WH/Ck
TTHE DYWNAmIC oUTPUT DA14 RS CBTAMED

EWEV. = grevéTiod OF —THE AobE

ARTE “THST —THE NOPE Bdp EQVAETIoN ARE To BE STHRTED

Wrry THE FlooR 47 TwE LlowElT ELEVETV24.

EG o E

SLICE PRoGRIM

JOBNO p9Pso. 0sp /6 £ |PAGE

29 |9/l /2| AV [3]2] v

CALC NO » /0

30

gy

DATE |CHECKED| OATE IM“"‘M“N" 7501 22




I

Foe 2



INpur  Eopmar  ( cout’s)

RepesT (6) 4 “ToTaL OF 'A/Fuoz" L WES

?. MODE, FReE®, PEX, PFY

MODE =. MODPE ANUMBER )

FRE® = FREQUEVCY W HEETZ

PEX = AMor8L PEETICIP6F/on FléeTsp 4 X~ DIE.
PFY = mopsl. PARTICIR4TIod Fécrok 4/ Y-PIR.

ARTE THAT IF “THE GLoBgr 2-AXIS IS AQT 14 VEKTICHL PIRECTrA,

TTHED, PFX 44D PEY ABE SIMPLY TTHE MOP4L PERTICIRGTISd

FOCTorRS [ "THE FIRST 44D "TRE SECoup HORIZOWTAL DIRECTHHS,

RepesT (7)) A4 —vT8L oF "AMope " LIMES,

LY

& pMope,  PHIX (1) . PHIX(2), «... , Pazx (NEtsor) -

MOPE = AobE NUMBER
PUIX(I)= Mope SHOPE AT THE ToTH FlosR .- IT IS Te

HORIZ oW TRL TRAYSLATISA 14 “THE PLyE OF THE FRéuc,

ARTE Taa THE SEQUedce OF Mobe NuUsBERS /K (2D sup (P)
SHoLLD BE M CokKISTEyT ORPEE.

Repeor (2) 4 TomeL OF "Amove’  Luwes .
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4.

PROGRAM L IMITSTIONS .

1. MAXIMUM ANUMBER OF MODES == 200
2. MAXMUM WUABER OF FLOSES = /o
3. MéXimum WNUMBER 'o/: DAMPIIG VBLUES = &
4. DoMpWGE VELUES , EXPRESSEP [ PER CEIT . OF CRITICSL DRMP4G
MUST BE ETERED A4S ONE OR A}ozs OF THE VALUES R 0.8,
2., 5, 2. OR To. For WSTAKCE , A VILUE ofF 7.3
WILL pot- BE ACCEPTEP.
& TTHE CUT-OLF MSE RATIe  AMUST BE K THE RAJGE oF o.po
TTAROUGY 079 ,  WrTH  [JCRepedT- 0461 . TTHEREpRE , A4 RéTio
OF 0.95 /S ACc&pPre8leE PUT O 75'; IS o1 .
. W [Tems (2) A44p (£) OF THE WPUT FORMAT , TTHE SEQUEICE OF
MOPE  NUMBERS MUST BE [y CodSISTENT Okpm.
THE PRo6ReHM Wi PRIT A4 . ERRoR  MESS4G6E  FOR AWy .Vlowfod
OF THE Aﬁbv;‘ LiutrdTIoNS  Audp ‘Imq/ddﬂ:f THE Rud .
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"SLICE " PRoGREM wos WRITTEN W FoRTRAY LENGUGE

AUD Wps CoMPILED BY USmWG MICROSOFT FORTRAN
OPTIMIZING CoMPILER , VERS1od <.oo  (Rer 2,

ON IBM AT-COMPUTER .  “THE EXECUTARLE FILE " SLICEREXE"
ReuiRes 168,348 BYTES OF motoRy,  IT MéY e

RuN ON #uy TBM PC, XT, AT OR COMPéTIBLES.

!
N PROGREM COMPILETION S4D  HARDWARE FEQUIREMEVTS
!
|
|
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6. PEOGRM EXECUTIod

}

“JO RuN TTHE SLICE PROGRAM , AW [UPUT FILE wWiicy IS

PREPAORED /) “GCccoRbAICE WITH ~THE [WPUT  FoRudt OF
|
|
\

SEced 3 Swodlp BE Alemer &5 " FILES , WHHoST EXTZASI04).
W FIES™ 4up THE ExtcuTsmie FILE " SLICED. EXE "
[ TTHE CURREIT DIRECTORY ;) S/mpLy TTYPE

SLice7

AP THE OUTPUT FILE WiLL BE OBTSmer A5 " EFued"
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