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1.0 PURPOSE

The purpose of this calculation is to construct an equivalent lumped
mass model of the PNPS Reactor Building and internal structures. This
model is required to generate Regulatory Guide 1.60 and PNPS FSAR
(Housner) response spectra suitable for use in future design activities.

2.0 METHODOLOGY

The Reactor Building is a rectangular reinforced concrete structure up to
the refueling floor at EL. 117. Above that it is a steel frame with
exterior precast concrete panels,

The foundation mat is 144.5 feet square and 10 feet thick with the
finished top surface at El. -17.5. It rests on a 6 inch thick concrete
working slab. There is an extension of about 40 feet by 60 feet on the
northwest side under the Auxiliary Bay. The building is rectangular for
the remainder of its height with an interior grid of walls between floor
levels. Grade is approximately at El. 23.

The drywell containment vessel is an axisymmetric steel structure
surrounded by a reinforced concrete shield wall which follows the con-
tour of the vessel from the foundation of the drywell up to the operating
floor. The drywell shield is an integral part of the main building
structure. The centerline of the drywell vessel is not coincident with the
centerline of the reactor building, introducing significant eccentricity.
The torus suppression pool is located below the drywell and is
supported by the mat.

The reactor pressure vessel is supported by a reinforced concrete
pedestal inside the drywell. The vessel is surrounded by a biological
shield wall built up of welded steel sections and infill concrete. The
biological shield is supported on the reactor pedestal. The pedestal and
drywell are supported on a solid concrete section extending about 25
feet above the top of the mat.

The interior structures are braced to the Reactor Building structure at El.
81.8. The reactor vessel is braced to the top of the biological shield by
a stabilizer system which resists lateral movement and torsion but not
vertical movement or overturning (it also allows radial growth, but this is
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not relevant to seismic response). The biological shield is braced to the
drywell by the star truss which acts similarity to the stabilizer. The
drywell is connected to the drywell shield concrete by heavy steel lugs
which also restrain only lateral and torsional movement.

The Reactor Building model is @ 3-D model incorporating vertical and
torsional properties.

internal structures are modeled separately: (1) the drywell vessel, (2) the
torus suppression pool, (3) the biological shield, (4) the reactor pressure
vessel, and (5) the reactor pedestal.

2.1 Reactor Building Model

The methodology for developing the Reactor Building model consists of
the following:

2.1.1 The reference drawings are reviewed and representative building
cross sections are determined. Major structural walls and floors
are identified for inclusion into the model. All reinforced concrete
walls extending from floor to floor with adequate length to
develop properly are included. Walls with small openings infilled
with block are considered continuous if it is judged that the block
infill would transmit shear. Fulli height reinforced block walls two
feet or more thick are also inzluded. The modulus of elasticity for
these walls is adjusted to reflect the lower stiffness of concrete
block construction. Major floor and wall openings are identified
and included in the model.

2.1.2 The weight of each main floor level is calculated, including the
weight of concrete, steel framing, secondary walls, platforms,
piping, equipment and miscellaneous dead and live loads. A total
mass density is then determined by spreading the mass over the
floor area.
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2.1.3 Finite element models of the walls between each main floor level
are constructed using ANSYS PC/Linear Revision 4.4A. Models
are constructed between the following floor levels:

From Elevation To El ion
-17'-6" 23'-0"
23'-0" 51'-0"
51'-0" 74'-3"
74'-3" 91'.3"
91'-3" 117'-0"

ANSYS keypoints are used as input to generate the finite element
mesh. The centroid, mass and mass moments of inertia of the
primary walls are determined using ANSYS.

2.1.4 ANSYS models of each floor level are generated to calculate the
centroid, and mass moments of inertia.

2.1.5 The floor and wali properties are combined to determine the net
mass, centroid and mass moments of inertia.

2.1.6 The ANSYS wall models are used to determine 12 x 12 stiffness
matrices to represent the stiffness between each floor level., The
nodes at the top and bottom of the wall meshes are rigidly
connected to nodes at the z-axis (reactor centerline). These
nodes are then given unit displacements and rotations. Stiffness
matrices are assembled using the reaction forces.

2.1.7 The drywell stabilizer insert lugs connect to the Reactor Building
at El. 81.8" which is between floors. To model this connection a
node is included between El. 74,25 and 91.25. This node is
connected to the floors by beam elements representing the dry-
well shield cross-section. The stiffness of this cross-section is
then subtracted from the stiffness matrix of the element connect-
ing the two floors,
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2.1.8 The superstructure above the operating floor consists of steel
columns with exterior precast concrete panels. The panels are
adequately connected to the columns to provide shear transfer.
The stiffness properties are determined based on a composite of
the precast paneis and the columns at the perimeter of the build-
ing. This is represented in the model by an equivalent beam
element. Beam element properties, centroid and mass moments
of inertia are calculated by hand.

2.2 Drywell Shell

The drywell shell is modeled as a series of cylindrical sections. The
transition points are determined by the locations of changes in thick-
ness. The base of the shell is anchored at elevation 9'-2" at the top of
the concrete floor level inside the drywell.

The mass properties for the drywell are calculated based on the weight
of the spherical or cylindrical sections. Because the rotational inertia's
have negligibie effect on the response of the model, they are not
calculated.

2.3 Pedestal, Biological Shield and Reactor Vessel

The stiffness properties of the biological shield, reactor vessel and
reactor pedestal are taken from prior work by Bechtel and General
Electric (Reference 9). Likewise, the stiffnesses of the star truss and
stabilizer are taken from this documentation. The torsional stiffnesses
for the star truss and stabilizer are estimated using the latera!
{tangential) stiffness and mean radius between the connected
structures.

The mass properties of the biological shield, reactor vessel and reactor
pedestal are also taken from Reference 9. The mass of the reactor
internals is condensed and lumped at the point of connection with the
vessel., This simplification is considered acceptable because the high
stiffness of the vesse! will isolate it from effects of the internals. This is
supported by examination of the original vessel spectra in Reference 13
which shows a single predominant peak at the fundamental Reactor
Building frequency.

AwNENDRWY
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2.4 Torus

The torus structure is rigid, based on a review of drawings and
References 11 and 12. It is modeled as four nodes around the circum-
ference of the vessel and joined by rigid elements to the base mat center
of mass. The mass properties of the torus are combined into the base
mat mass properties.

3.0 ASSUMPTIONS

The following assumptions are made for simplification purposes.

1. Full height shielding block walls are included in the model if they
are two feet thick or more and judged to have adequate length to
develop properly. Block walls less than two feet thick are not
included hased on the judgment that they will have insignificant
erfect on overall lateral stiffness.

2. Al reinforced concrete walls extending from floor to floor with
adequate length to develop properly are included.

3. The mass of walls which do not extend from floor to ceiling is in
general lumped in with the mass of the supporting floor level.

4. The steel columns are neglected in the modeling of the stiffness
between floors, and their contribution to the mass moment of
inertia is also neglected since the concrete walls and slabs are
much stiffer than these columns. Allowance for column mass have
been included.

5. The weights of major equipment have been estimated in Attach-
ment A and included separately in the mass estimation.
Allowances for dead and live load for miscellaneous equipment,
piping, raceways, platforms, etc. are included based on judgment
of the concentration of these items at each floor level. This
estimate ranges from 60 to 120 psf, except the Torus compartment
slab at El. -17.5' which is estimated at 30 psf.
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6. An allowance for roof snow load or ponding load of 10 psf is
included in the mass calculation for the reactor building roof at El.
164.5".

7. The mass of the fuel pool water is assumed to be equally
distributed to the north and south fuel pool walls.

8. The weight per area of steel framing for all levels is based on a
detailed estimate of the steel weight at the El. 23" slab. The
weight for each floor level is estimated by reviewing the steel
drawings and comparing the steel weight with the 23’ level on a
judgment basis. An allowance of 15% has been added to account
for the weight of baseplates, connections, miscellaneous steel,
stiffeners, etc.

9. Small apenings (less than approximately 15" x 15') in the walls and
slabs will not significantly affect overall stiffness, and are therefore
neglected in the modeling.

10. Other assumptions are as noted in the body of the calculation.
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The following drawings were used to obtain design input for the Reactor

Bui'ding Model:

DWG. NO.

M11

M12
M13
M14
M15
M16
M17
M18
M18
M20
M21
M22
M23
M24
M25
M26
M27
A16
Al17
A20
A21

A22

REV.

E7
E8
E9
ES
E1
E1
E3
E6
E7
E1
E4
E6
E4
E6
E6
E4
€5
E1
E1
6
6
12

DWG. NO.

A23
A28
ClIA-6-8
ClA-16-4
CIA2-11
CIA-7-6
ClA-1-8
M1A48-4 §h.2
( (M1A) 1979-8-5

M36-2-5
CiA-62-4
C-60
C-61
C-62
C-63 Sh.1
C-64
C-65
C-66
C-67
C-68
C-69

REV.

E2

E6

(GE Dwg. 232
-336-3)

E1
E1
E2
E2
E1
E1

E2
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4.0 DRAWINGS USED FOR DESIGN INPUT (CONT.)

DWG. NO. REV. DWG. NO. REV.
C-70 E1 C-1562 E4
c-71 5 C-153 ES
C-72 10 C-156 E1
C-73 10 C-157 3
C-74 5 C-158 2
C-91 7 C-162 Sh.1/2 E1
C-94 5 C-177 &
C-95 3 C-184 E1
C-96 E1 C-185 E3
C-99 12 C-186 11
C-109 a C-187 E1
C-112 6 C-188 E2
C-115 6 C-189 6
C-120 Sh.1 E2 C-367 E3
C121 8 C-201 E1
C-122 7 C-205 4
C-130 E1 C-207 6
C-132 6 C-217 E1
C-134 E3 C-285 E1
C-136 E1 C-289 E3
C-138 7 C-299 E3
C-140 E1 C-300 E1

C-146 Sh.1 E3 C-148 E3
C-147 E1 C-149 13

C-151 8 C-190 E3
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4.0 DRAWINGS USED FOR DESIGN INPUT (CONT.)

DWG. NO.

C-191
C-192
C-194
C-195%
C-196
C-197
C-198
C-199

BOSTON EDISON PNPS
REACTOR BUILDING SEISMIC MODEL

REV.

E6
E1
ES
E3
E1
E2
E4
E4
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| CALC. NQ. 42102 C-001 Sunn 10
: £ £ \GORDON\BECONREACTOR\RS 17 23\MF - 17. RO Page: 1
Wednesday April 7, 1993  03:48:57 pm
5L ANSYS 0VTPUT
TOTAL NUMBER OF AREAS SELECTED = 3 (our ar 3 DEFINED)
| " cz = - fd a
TOTAL SURFACE ARFA OF ALL SELECTED AREAS = 23130, Y IS PeiE ! §.%4 9
TOTAL VOLUME = 2130,
TOTAL MASS »  1126.4 L
k. Jul~ Dqre: 5794
CENTROID: XC= 4.0366 YC= B.7021 2C= 0.00000E+00
wER MOMENTS OF INERTIA w##
ABOUT ORIGIN  ABOUT CENTROID PRINCIPAL
IXK = 0,267S0E+07 0.25897E+07 0276636407
1YY 5 0,199856+07 0.19801+07 0.18035€+07
122 = 0.46734E+07 0.45698E 407 0.45698E407
XY = -0.412186+06 -0.372616+06
| I¥2 = 0.00000E+00 0.00000E+00
IX2 = 0.00000€+00 0. 60000 +00
PRINCIPAL ORIENTATION VECTORS x,Y,2):
0.904 0,428 0,000 0.428 0.906 0.000 0.000 0.000 1.000

(THXY=

<25.359  THY2=

0.000 THXZ=

ALL CURRENT PREP7 DATA WRITTEN TO FILE16
FOR POSSIBLE RESUME FROM THIS POINT

WAeA® QOUTINE COMPLETED #%wwe

/EOF ENCOUNTERED ON FILE1S

WARES RUN COMPLETED wases

tpe

ce =

51.5200

TIME=

0.000)

NAME= FILE16.DAT

51.410

17.4846

-~
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CALC. N2. 42102

C:\GORDON\BECO\REACTOR\RBS - 17 23\Mw - 17+ 23 . R0

Wednesday April 7, 1993

HhRER CENTROID, MASS, AND MASS MOMENTS OF INERTIA ##wws

05:49:18 pm

C- 00!

CALCULATIONS ASSUME ELEMENT MASS AT ELEMENT CENTROID

1254.2 e SEL NOTE 156 LOW

TOTAL MASS =

CENTROLD

XC =
YC =
2~

1.6190
20.8%0
18.318

MOM, OF INERTIA
ABOUT ORIGIN

XX
Iy
122
IXY
1yz
12X

0.4447E+07
0.2586E+07
0.5990€+07
0.45538405
0.5317€+06

<0 13336405

*wh MASS SUMMARY BY ELEMENT TYPE waw

TYPE

SO~

-

MASS
522.746
159,125
354.497
49.6149
11.6522
5.44536
13.8783
137,204

CHECKEARS WETE!
IN THE  PMIDEL

] 252,22 « Q1ijALENIL

VSE

Page: 1

&7 ANSYS QUTFPYT

cK!

MOM. OF INERTIA
ABOUT CENTROID

IXX
Iy
122
Ixy
1Y2
12X

® 8 2 ¥ E =

0.3482e407
0,2162E+07
0.5443E+07
0.,87826+05

+0.5320€+05

0.2386E+05

ACtuaL TNIInL MASS
SpREnD SWIET IS

15 NEGLIIE UL,

VALUE OF 1252, ¢

4y, as

W~

VIFg

O47€! €. 1491
OiT€! 52992



CALC. (.. 421032 <C- 00l SK. NO. _8!

CINGORDON\BECO\REACYORNRA - 25-51\MF - 23, RO Page:
woadnesday April 7, 1993  03:49:48 pm

TOTAL NUMBER OF AREAS SELECTED = 10 (outT oF 10 DEFINED)

o~ .
TOTAL SURFACE AREA OF ALL SELECTED AREAS = 21964, &y’ 6 % dar€! % 24 -‘T’,
TOTAL VOLUME = 21964, Sk + OF Lov) ‘ 3
TOTAL MASS = 407,25 o SN EF EL00 - “ 2.4
vl S GarE: £84-%2
CENTROID: XC2-0.54870 YC=  29.818 2C= 0,00000€+00

WAE MOMENTS OF INERTIA #ee

ABOUT ORIGIN ABOUT CENTROID PRINCIPAL
IXX = 0,17556E+07 0.13935¢+07 0.13959€+07
IYY = 0, 744226406 0., 746409€+06 0. 76169€+06
122 = 0.24998E+07 0.213768+07 0.21576€+07
IXY » 46270. 39607,
1¥2 = 0,00000€+00 (1. 00000E+60
IX2 = 0,00000£+00 0.00000€ +00

PRINCIPAL ORIENTATION VECTORS (X,Y,2):
0.998 0.061 0.000 -0.061 0.998 0,000 0.000 0.000 1.000
(THXY= 3.477 THYZ= 0.000 THXZ= 0.000)
ALL CURRENT PREP7 DATA WRITTEN TO FILE16  NAME= FILE14.DAT
FOR POTSIHLE RESUME FROM THIS POINT
#REAE ROUTINE COMPLETED %wwee (p o 29,330

/EOF ENCOUNTERED ON FILE1S

WHNSE RUN COMPLETED ®%ew* (py 29.3900  TIME: 11,9044

VALuE Fin  KC ENTE=g 1N

ONitkin'S MeTE | it -
: SPARALD SHELET 15 . Y9 F7,

MIBEL  SUMAMALY
T DIFFEMANGL 1S 06 FT WHICKH 1S

'
Aapx, 33" - NS IGUFICAUT:  USE = .47
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CALL. NO. 42102 -G-001  su no,

o w
x‘—/
C1\GORDON\BECO\REACTOR\RE - 51 - 74\MF -51 RO Page: 1
Wedneaday April 7, 1993  03:50:1% pm o= =

¢ 7 AVE Y"? qy 74

TOTAL WUMBER OF AREAS SELECTED = 10 (T oF 10 DEFINED)
TOTAL SURFACE AREA OF ALL SELECTED AREAS = 16404, ; N =y t a4 O
TOTAL VOLUME = 16404, LY. (9> & 643"5 v “d‘i Lf?

TOTAL MASS = 277,23

e ST Qs 52412

CERTROID: XC= -4 .B821 Ye=  1,7993 2C= 0.000008+00

#EE MOMENTS OF INERTIA #e»

ABOUT ORIGIN ABOUT CENTROID PRINCIPAL
XX = 0.555126+06 0.55422E+06 0.5%001E+06
IYY = D.529556+06 0.52274E+06 0.4BEPSE «06
122 = 0.10845€+07 0.1077CE+07 0.107708+07
IXY = 51504, 49069,
1¥YZ = 0.00C00E+00 0. 00000€+00
YT = 0,60000E+00 0.00000E+00

PRINCIPAL ORIENTATION VECTORS (X,Y,2):
0.808 0.589 0,000 -0.589 0.808 0.000 0.000 0.000 1.000
{THXY=  36.108 THYZ= 0.000 THX2= 0.000)
ALL CURRENT PREP7 DATA WRITTEN 10 FILETE  KAME= FILE16.DAT
FOR POSSIBLE RESUME FROM THIS POINT
WERER ROUTINE COMPLETED wae%* (p o 25.100

/EQF ENCOUNTERED ON FIiLETB

SESEE RUN L5 PLETED #eées (pa 25,2106  TIME=  16.2031




CALC. NO. 42 /0

Ci\GORDONABECO\REACTOR\RB - 51- 74\Mw-51-74.R0D

Wednesday April 7, 1993

U3:50:24 pm

3 .C-00]

TOTAL NUMBER OF AREAS SELECTED = 54 (OUT OF 54 DEFINED)
TOTAL SURFACE AREA OF ALL SELECTED AREAS = 22382,
TOTAL VOLUNE =  72745.
TOTAL MASS = 325.32 5 / F
CENTROID: XC= 2.3930 YC= -7.3040 2¢=  78.502 Y
o0 MOMENTS OF INERTIA *#% o
ABOUT ORIGIN ABOUT CENTROID PRINCIPAL
IXX = 0.26466E+07 0. 624456406 0.62618E+06
IYY = 0.24359€+07 0.429196+06 0.42744E+06
122 = 0.106456E407 0.10264€+07 0. 102646407
IXY = 24218, 18532,
1YZ = 0.18916E406 2627.5
IX2 = 637535, < 2640.6

PRINCIPAL ORIENTATION VECTORS (X,Y,2):
0.996 0.094 0.006 -0.094 0.996 -0.005
(THXY= 5.379 THYZ= 0.341 THxZs

-0.006 0,004
0.274)

1.000

ALL CURRENT PREP7 DATA WRITTEN TO FILE16  NAME= FILE16.DAY
FOR POSSIBLE RESUME FROM THIS POINTY

FRERE ROUTINE COMPLETED #»e%» (p « 28,400
JEQF ENCOUNTERED ON FILEYS
WARRE RUN COMPLETED %e%*% (Cpx 28.6200 TIME=  22.0584

qr
- ol S

524 13
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CALC. NU. 42032

CI\GORDON\BECO\REACTOR\RB - 74 - 91\MF - 74 RO
Wednesdsy Aprit 7, 1993 03:50:43 pm

TOTAL NUMBER OF AREAS SELECTED » 1% (out

TOTAL SURFACE AREA OF ALL SELECTED AREAS =

TOTAL VOLUME = 122564,

YOTAL MASS = 294 .40

CENTROID: XC+= 13.0%1 YC= 10.660

WEE MOMENTS OF INERTIA #wwe
ABOUT ORIGIN ABDUT CENTROID

IXx = 0.51967€+06 0.48622E+06
1YY =  0,28B60E+06 0,23801¢+06
122 = 0,BOT6BE+06 0.72423E+06
IXY = 13862, 54758,
1¥2 = 0.00000E+00 0.00000E+00
I¥2 =  0,00000€+00 0.00000€E+00

PRIN' PAL ORIENTATION VECTORS (X,Y,2):
0.5/8 0.206 0.000
CTHXY=  11.904 THYZ= 0.000 THXZ=

ALL CURRENT PREP7 DATA WRITTEN TO FILEYS
FOR POSSIBLE RESUME FROM THIS POINT

001

GF

14 DEFINED)

122%6.

2C= 0.00000€+00

PRI

NCIPAL

0. 49T76E+06
0.2264TE+06
0.724236406

-0.206 0.978 0.000

0.000 0.000

0.000)

AT ROUTINE COMPLETED #ee# (p » 19.120
/EQF ENCOUNTERED ON FILEYS
*AAR® RUN COMPLETED %#%és (ps 19.3400  TIME=

NAME= FILE'6 DAY

16.0817

Si. VP 35
Page: 1
L, .A A eye 2 ..7../,-4-
gy! GLB  oare: 52498
k! S onre 52492
1.000
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CALC. NO. 42102 -C-07|

C:\GORDON\BECO\REACTOR\RS - 74 - 91\MW - 74-91 . RO
wednesday April 7, 1993 03:50:54 pm

Page: 1

‘91 7 /{I'V: y(4

Sk NO. e

J TP

TOTAL WUMBER OF AREAS SELECTED = 35 (OUT OF 35 DEFINED)
TOTAL SURFACE AREA OF ALL SELECTED AREAS = 15254,
YOTAL VOLUME = 53152, g, AR ATD
TOTAL MASS =  274.16 &Y s
CENTROID: XCe 0.41204 Ye= 11,617 = 99.250 Cw ' Jll
4% MOMENTS OF INERTIA #es
ABOUT ORIGIN  ABOUT CENTROID PRINCIPAL
XX = 0.32516€407 0.51405€+06 0.51418E+06
1YY = 0.204906+07 0.24831€+06 0. 248196406
122 = 0.784TTE+06 0. 747726406 0.74772E406
XY 5 70492 -5736.9
IYZ »  <0.31611€+06 0.64475€ 05
X2 = -11212, -0.26453€ 05
PRINCIPAL ORIENTATION VECTORS (X,Y,2):
1.000 -0.022 0.000 0.022 1.000 0.000 0.000 0.000 1.000
(THXY=  <1,236 THYze  0.000 THXZ=  0.000)

ALL CURRENT PREPT7 DATA WRITTEN TO FILE1S
FOR POSSIBLE RESUME FROM THIS POINY

NAME= FILE16.CAT

wHAS® ROUTINE COMPLETED %*%w* (p = 19.110
JEOF ENCOUNTERED ON FILE1B
Shwa® RUN COMPLETED #%ew* (Cpe 19.3300 TiMeE= 22,1737
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| CALC. NO. 4203 -C-00]

C:\GORDON\BECO\REACTOR\R - 91 117\MF - 91 RO
wednesday April 7, 1993  03:48:10 pm

TOTAL NUMBER OF AREAS SELECTED « 10 (our

TOTAL SURFACE AREA OF ALL SELECTED AREAS =

TOTAL VOLUME = 9752.6

TOTAL MASS = 111.18

CENTROID: U= 23,147 YC= +12.804

**4 MOMENTS OF INERTIA wow
ABOUT ORIGIN ABOUT CENTROID

IX¥ = 0.195616+06 0. 17738E+06
1YY = 0,176484E+06 0.11528€+06
122 = 0.37045E+06 0.29266E+06
IXY = 9292.5 - 23659.
1YZ2 = 0.00000€+00 0.00000€+00
IX2 = (.00000€+00 ©.,00000E+00

PRINCIPAL ORIENTATION VECTORS (X,Y,Z):
0.947 -0.320 0,000
(THXY= -1B.652 THYZ= 0.000 THx2=

ALL CURRENT PREP7 DATA WRITTEN TO FILEYS

FOR POSSIBLE RESUME FROM THIS POINT

0.320 0.947 0.000

SA. WO,

Page: 1

7’,"7”;"7'

b.7 Anlys

OF 10 DEFINED)

OATE' S 2437
OATE. §.24° 12

N
9752.6 P o 5

Jud

21!

Cie |
2C= 0.00000E+00

PRINCIPAL
0. 18537€+06
0.10729€+06
0.29266E+06

0.000 0.000
0.000)

1.000

NAME= FILE16.DAT

wdesd ROUTINE COMPLETED *%##* (p o 22.190
JEOF ENCOUNTERED ON FILE1SB
*ERA® RUN COMPLETED ##w#» (p= 22.3600 TiMEs= 9.4828
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CALC. NO. 22(05  -C-001

C:\GORDON\BECO\REACTOR\R - 91- 117\MW91-117

wednesday April 7, 1993

03:48:28 pm

TOTAL NUMBER OF AREAS SELECTED = 22 (OUT OF

TOTAL SURFACE AREA OF ALL SELECTED AREAS =

TOTAL VOLUME = 70407,
TOTAL MASS =  3AR 51

CENTROID: XC= 4. 174

AEA MOMENTS OF INERTIA *%*

ABOUT ORIGIN
IXX = 0,64717E+07
1YY = 0.60445E407
122 = 0,109748407
IXY = 10482,
1¥2 = -0,69794E+06

IX2 = <0.19626E+06

YO=  14.847

ABOUT CENTROID
0.69789E+06
0, 34955406
0.10050€+07

13598,
0.13459€ - 04
-0.12950€ - 04

PRINCIPAL ORIENTATION VECTORS (X,Y,2):

0.999 0.039 0.000

0,039 0.999 0.000

(THXY= 2.282 THYZ= 0.000 THXZ=

ALL CURRENT PREPT DATA WRITTEN T0 FILEYS

FOR POSSIBLE RESUME FROM THIS POINT

*ASRE ROUTINE COMPLETED %w#ev (p »

/EOF ENCOUNTERED ON FILEYS

4euve QUN COMPLETED #eaws

Cp= 17.4100

2231,

2C=

22 DEFINED)

121.00

PRINCIPAL
0.698428+06
0.34902E+06
0.10050€+07

17.250

TiME=

0.000 0.000
0.000)

NAME= FILE16.DAT

22.2903

SH. N, 79

Page: 1
i ) 23 - e—
.,,'/ ; /”-‘,»fy; dO e

€\~ e S RT3

N

1.000
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Sk NO. 87

CALC- NO. 42 | 03’ 'C'OO/ 6.7 AacysS aurevr

-~ -

&y 458  oure G2+

€+\GORDON\BECO\REACTOR\R - 91 117\MF - 117, RO Page: L
Wednesday April 7, 1993  03:47:56 pm Ci: Jwr  GATE 5 Y12

L -

TOTAL NUMBER OF AREAS SELECTED = 16 (OUT OF 16 DEFINED)
| TOTAL SURFACE AREA OF ALL SELECTED AREAS = 126817,

TOTAL VOLUME = 12681,

TOTAL MASS = 155,97

CENTROID: XC= 18.892 YC= -1.5488 2C= 0.0000GE+00

% MOMENTS OF INERTIA %+

ABOUT ORIGIN  ABOUT CENTROID PRINCIPAL
XX = 0.254706+06 0. 254326406 0. 25454406

IYY = 0.21662E+06 0.16095E+06 | 0.16074€+06

122 = 0.471326406 o.uszwoa} S 0.415286+06

IXY = 9019.0 44554

Y2 = 0.000006+00 0. 00000E+00 \ Y T
IXZ =  0,00000€+00 0. 00000E +00 Y~ SEL NITE GelON

PRINCIPAL ORIENTATION VECTORS (X,Y,2):
0.999 0.048 0.000 -0.048 0.999 0.000 0.000 0.000 1,000
(THXY= Z2.726 THYZ= 0.000 THXZ= 0.000)
ALL CURRENT PREP7 DATA WRITTEN TO FILETS  NAME= FILE16.DAT
FOR POSSIBLE RESUME FROM THIS POINT
WARSd ROUTINE COMPLETED ***%* (p = 25.920

JEOF ENCOUNTERED ON FILE1S
waaas RUN COMPLETED ***%* (Cps 26.1400 TIME=  14.5262

CNECKER'S N0TE,  TwE ACTUAL VALUES OF MASS MIMENT 0F JWiElTIR ASOvr  THE.

CENTROIW FNTELEY INTD TJHE SPIKARD SKELT (_’Jv, 16 ) AL RS FoLLews!
lygvs 297700 Tyy = /884900 Lgg~* 9y zo0

TNE LiFFssowvieg  O0F  Jigle RESVLT ON TNIS SHEET 4rd TNE VHLUES Vieg IV FHE
LPACD SKEET Will MAVE W) EFFELT ON THE FivaL SPECTVR .  THiRIR TREAMNS ¢f
NET  RFPERT  ST7Jirdiddl. REininid MIES BELUE THEY AL GOVELnky ©GY
54 CELO g Tranls, Thd o TROMS ONLY AFFECT R1610 £30Y Ruinrion LOVE
i Lard MISES , THE  TOTWL MAIS MIAMENT = [NELTH AJUU7T TE BRASE ]S
WNAT WLl JAFLEN S TaE ROTATIEML S0 MEJaS, FM. EYAMALE  THE SuM

0 Iyy Flod ABiccw £L. 177 70 TNE BaséE MAT 4S5 1 1S rie?  (Aeomns 0P
NS Ly Caturrni LN SKH. /,/k,), TNE  GIFFcas e IN Lyy CETNELY THE
AL C Ut 7B  THLvE AW TRE  VALUE YSEJ IS Z??,ZM-— 25¥300- Y3 500,
THWE FPERLENT (Niwe€& [|S 47 50'1//-/5 /07 = %%, THE  JeTual
Wik EVEN NRUE R LOWES Ty INFLUEVGL WHEN THE MASS
TIIES  WSTRNGE ABCVE JTHE MA7T SqUAlZd TERMS Rie AJPeEd +A.

THECEFOS e,  JT 13 ACCELATAGLE D USE SPAERO SHEET

VAt vE & 0n]  THNE CASO  THNRT THE QIFFFrEvEE 1S JNS/eNFICANT,

$75d 2 o W
Je& & v d

T W e S sy S— NS Y T N . - B o
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¢.7 Pilgrim Station Reactor Building Stiffness Matrix between Elevations 23'-0" and 51 0"

Stiffness Matrix Designation = K32
Orenamor Node Dwtance Horronty! - ANSYS Refersnce Output Fieneme: «-23-51.0uU7
Mode: trom Top of pr——
Node Numbe: | Bese Mat oot l ANSYS Giobal Coordinate System jor Stiffness Matrix Dervation
i Ongin Lacated st Reactor Centerine and Top of Base Mat £1 17 8%
3 s Resctor L | X = Nesth ¥ = West. snd 2 = Vertcsl Up
2 333 Resctor c. |
Units = Kips and Fset
[Dapacerent ox oY 0z Rot X Rot ¥ Bor 2 Dx oY o2 Ret X Rot ¥ Ret 2

Force | Node 2 3 £ 3 2 3 2 2 2 2 2 2

Fx 2 13384720 res35a -1s4208 2698811 -132304200 20450600 13384720 18838 142408 F08E3Y1 -242532800 40450500/
ey 3 RECEEN 13724150 €8 140444100 2751748 §9472280 185358 13726180 818 246577300 1911238 ©9472280
7 2 -1a4408 (R se245200 336419400 £3889270C -188480 vaazcs 19 58245800 -336336300 £34622800 158480
X 3 P 140444100 336419400 144823100000  138£7420000 1065470000 2698611 180448100 ‘336413600 140BE260000C 12574200000 1065470000
Y 3 132904 70 2751748 EIBEILTO0 12847820000 143308200000 570884200 132904200 2781748 36634700 12589620000 139561300000 570854200
wz 3 40350500 69472280 ISB45C 1085470000 70854200 77802040000 -40450500 §3472280 158280 893628400 S5982980C 77502040000
" 2 13384720 185354 142408 2236871 13290420C 20250500 13384720 185382 144208 2088371 244542800 40450500,
Py 2 188354 13724180 218 120424100 2781 7as €8472280 185354 13724180 C3E) 288877300 1911238 53472280
2 2 144408 818 58248200 336413400 €38632700 168450 -142408 sis £8245200 338386300 £34627400 188460
ax 2 -2068371 246577300 336396300 -140BEZB0000C - 13569820000 993648400 2068371 248577300 33E3IBEI00  14IGTHIV0000 1267900000 853648200
Y 2 244544800 1911238 634522400 12576200000 139581300000 383848800 244542800 1911238 634622400 12628090000 146457200000 £68829400
wz 2 40480500 s9272780 158480 1085470000 S70854200 77802040000 40450800 83472280 -138880 293628200 S69BASBO0  TTROZOLD000.
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¢.7 Pilgrim Station Reactor Building Stiffness Matrix between Elevations 74'-3" and 91'-3"
Stiffness Matrix Designation = KT64

{ XT84 is the TOTAL stuffness of all structural members betwsaen the elevations. )

JOB NG. 42103

CALC. NO. 42103-C-001

‘ Dynamic Node Duatance Horzoote | ANSYS Reference Gutput Filensme: ¥T-74.31.0UT
Ms&l from Top of Locetion :
i Hese Mat Heet) ! ANSYS Globasl Coordmate System for Stifiness Matrix Denvaton
: Owigin Loceted st Reactor Centeriine and Top of Base Mat (£1 1767
i 108 2 Rosctor CL | X = North, ¥ = West, and 2 = Verticel Up
| 4 90 2 Rescror St |
Units = Kips and Feet
DX ov o2 Bot X Rot ¥ Aot 2 BX oY [.}4 Rot X Rot ¥ Ao 2 ‘
| Force ri Node L e & e e € a a 4 a 4 a

X - 17538750 500 o 4478 - 180000000 210000000 - 18000000 500 o aa78 1 BOD0OOOC 210000000
¥ - 500 22314380 o 200000000 sa7e 22250730 500 22000000 o 200000000 2478 22000000
¥z e 0 o 84700500 830000000 88000000 ] ° o 85000000 830000000 8S€20770 e
X e 2476 200000000 830000000 1 70000000000 180000000 138000000 4476 200000000 30000000 -1 70000000000 1 78000000 - 200060000
My . - 180000000 4478 26000000 B0000000  SOS00COO0N0 1820000000 157000000 4s78 35620770 178000000 78000000000 - 1 $00000000
Mz « 210000000 22750730 2 189000000 1880000000 52300000000 210000000 22000000 o 183000000 1880000000 £3000000000
X 4 18000000 500 © -4a78 157000000 210000000 17538750 500 o a47¢ 167000060 210000000
Y 2 500 - 22000000 0 - 200000000 2478 - 22000000 500 22314380 ) - 200000000 4278 22280730
2 4 0 0 B5000000 230000000 85820770 o [} ° 84700500 830000000 85000000 o
X . a478 200000000 30000000 -1 70000000000 1 78000000 183000000 4478 - 200000000 B30000000 1 7O00G000000 - 180000000 ~200000000
»y a 180000000 4478 £5820770 178000000 - 7RO00000CO0 180000000 157000000 4478 -86000000 SEO00000C 0800000000 1300000000
mz 4 210000000 22000000 o 200000000 (1800000000 -E8000000000 -210000000 22250730 o - 200000000 1300000000 oam]

EQE Engineering SHEET NO. 77

JOB: Boston Edison PNPS PREPARED BY: 3§B DATE: S+ 2713
SUBJECT: Reactor Building Seismic Model CHECKED BY: U/ /&, "/“ pateS —22-25
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2.7 Pilgrim Station Reactor Building Stiffness Matrix between Elevations 74'-3" and 91'-3"

Stiffness Matrix Designation = K64

{ K64 = KT64 - KD64 ) KB4 is the TOTAL stitiness betwaen the slevations,

minus the stiffness of the DRYWELL Shisld Wall.

Dyrame Node Tstance Honzontel ANSYS Reference Dutput Fderame NA
Mo ge! fram Top of Lecetion
Node Numbar | Base Mst fest) ANSYS Global Coordinets System for Stiffress Matix Deriation
Criges Located at Reactor Centerine and Top of Base Mat 151 17 €7
L] 108 2 Rascrer CL X = North, ¥ = West, snd Z = Verhcsl Up
e 303 Reecto: CL
Units = Kins snd Feet
;blmw ox oy Dz Rot X Ret ¥ Bot Z ox oy oz Rot X ot ¥ Rat 2

Force Neode ] L L] € € L] 4 4 a = & a
Fx L] 12924370 S00 o 4478 178201302 7 1000000C 13385620 SO0 ) 4478 118701300 2 10000008
Fr e 500 17700000 o 158701300 4478 22250730 500 17385620 0 158701300 2478 22600000
52 e o e §2519770 830000000 26000000 o o ¢ 62819270 230000000 8820770 o
Mx . 2478 158701300 830000000 154362300000 -180000000 123000000 2278 158701300 BI0000000 165701500000 1 78000000 200065000
Yy & 118701300 4476 ~88000000 180000000 75582280000 1880000000 115701300 2278 85620770 178000000 73707520000 1900000000
mz s 210000000 22256730 o 123000000 IES0000000 5310170000 210000000 22000000 o 199000002 1980000000  -65010170000
X M -13488820 500 0 2378 115701300 210000000 12824370 500 o 4478 115701300 210000000
Fr a 500 17385620 o 158701 300 1478 -22000000 500 17750000 o 188701300 4478 22260730
¥ & o 0 £2819270 836000000 5820770 e 2 ° 82519770 830000000 ~8B000000 ¢
wx a 2476 158791300 30000000 165701500000 178000000 193000000 &a78 158701200 830000000 164882300000 180000000 200000000
My a 118701300 4478 95620770 178000000  -73707520000 1 880000000 115701 300 2478 HE0COC00 1B0000000  FSSEIZRO0O0 1900000000
e s 210000000 22000000 o 200000000 -130000000C 65010170000 210000000 2228073¢ o 200000000 1900009000 asamnoom‘

EQE Engineering SHEET NO. /71
A -~
JOBNO. 42103 JOB: Boston Edison PNPS pacrared ay: (358 oate: 5 17.72
CALC. NO. 42103-C-001 SUBJECT: Reactor Building Seismic Model CHECKED BY: JI! DATE: ~~_7- 7=
SEE ChRAC I Y a5
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X-91-117 Xis

¢.7 Pilgrim Station Reactor Building Stiffness Matrix between Elevations 81'-3" and 117°-0"
Stffness Matrix Designation = K76

i Dyneme Node Dhwtence Horzonte ANSYS Reterence Dutput Fiename: K-91-117.0UT
Moaa from Top of Locermn
Node Mumber | Base Mat Feet! ANSYS Globe! Coordinate System for Stétness Matoy Derivation
Origens Located at Resctor Contesting and Top of Sese Mar (£1 -17°-67)
? 1378 Beactor CL X = Nertn, ¥ = West, and 2 = Verticsl Up
] 1082 Rasctar CL
Units = Kips snd Feet

ox oY 574 Rot X Rot ¥ Rot 2 oX oy D2 Aot X Rot ¥ Rot 2
force | Node ? ? ? 7 7 7 & - € & e L)
X ? 8323798 12704 o 182609 1ORRO0B00 182382700 8343796 12704 o 162608 - 106800800 182982700
Y 7 12702 15035630 0 192455000 162809 2372530 12704 15038830 0 182456000 182609 72372630
2 ? o o 54734850 £21704300 281877300 o ¢ o 54734850 £71704300 281977300 o
X 7 182808 192458000 621704300 115751700000 -1 74EEB000 826388400 1826808 132458000 621704300 110824800000 1870525000 226388400
ey 7 198800800 162803 -Z81877300 1874638000 54017340000 2342332000 108800800 152509 281877300 1870525000 51283350000 2322332000
Mz 7 182934700 237253 o 226388200 2342332000 42193720000 182934700 72372530 o 92636840C 2342332000 47183720000
X 8 8343798 12702 0 182609 108300800 132984700 8343795 12704 ) -162809 106800600 182894700
(2% & “12704 15038630 o 182458000 162608 72372530 1270¢ 15035630 o 132458000 162608 72372530
¥z € o ] 54734650 821704300 281877300 [ o o 54234650 621704300 281877300 o
X e 162609 182456000 21704300 110874800000 1820625000 876188400 1682508 182458000 £21704300  *16751200000 -1874828000 826368400
My L] -1 06800800 162809 281377300 1870525000 51283350000 2342332000 1 08B00B0C 162608 281977300 1874638000 54017440000 -2342332000
“z . 182882700 72372830 o 925380400 2342332000 42133720000 182994700 72372630 2] 326368400 2342332000 42183720000

EQE Engineering

JOB NO. 42103

CALC. NC. 42103-C-001

SHEET No. /07

2P
JOB: Boston Edison PNPS PREPARED BY: 65% pate:_5-27.1%2
SUBJECT: Reactor Building Seismic Model CHECKED BY: /s paTe: 577 73
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RB-MASS XLS

&.// Pilgrim Station Reactor Building Lumped Mass Distribution for Elevations -17'-6" to 164'-6"
iUnits: Kips, Feet, Seconds
Mode! Location Floor Meamber Mamber Group Values Lumped Mass Resuhs Member Group Values Lumped Mass Resuits
Node {note 1) Elevation Group Mass Centroud * Mass Cantroid * Mass Moments of inertia ** Mass Moments of Inertia **
X Y X Y xx iyy izz Ixx Ivy 2z
El 182.0' 1646~ roof 187 17.13 0.00 295 17.13 0 31251 18037 49288 84703 40218 104520
walls 217} 17213 0.00 66903| 44381| 111284
B 182.5° 146°-0" | crane rad 60.3] 17.13 .7.63 €0.3 17.13 -7.63| 189646| 110563| 300209 189648 110583 300209
walls 26.2 17.13 0.00 82123 54421| 136544
7 133.8° 117°¢° ficor 156.0f 1889 -185 363.4 10.98 7.27| 297800| 188400| 486200 711800 409675! 1121475
watls 188 5 417, 1485 697900, 348600! 1006000
6 108.2° 91°.3" fioor 11.2] 23.18| -12.80 4428 7.77 6.90; 177400| 115300] 292700| 84887 450498! 129238%
walls 274.2 041 11.62 514100 248300 T47700
4 90.3 74'-3* floor 2944 1303] 1066 594.2 7.21 596 486200| 238000| 724200 1094994 596840, 1691834
walls 326.3 238 -7.30 624500{ 429200| 1026000
3 67 5 510" tioor 277.2 4 88 1.80 8789 5.14 0.79! 554200; 622700| 1077000, 1414880 1277062! 2691942
vealls 478.0f -10.56 513 1066000 1047000| 2048000
2 33 23'-0" floor 407.3 ‘048 29.81 12724 -1.34 20.76; 1394000 744100] 2138000 3758749 23748397 8134448
walls 1262.2 1.62 20.83 3482000] 2162000| 5443C00
1 -0 -y 17°-8" floor 1126 .4 404 B.70 1752.% 3.18 13.03| 2550000{ 1880000| 45670000! 4390211 3083357 7453567
* Origin is located at the Reactor Centerline; X = North, Y = West
** Mass Moments of Inertia are about the Mass Centroid
Note 1 - Tha vertical location of the node is messured from the top of the base mat islev. 17" 87},
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SHEET NO /
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CALC NO. 12103  supleCT REACTod Buitome SEISMIC IR~ L CHKD I JF . DATE @/ ’}2.3

C001
10,0 FLoan f(o"'/,_(f./(‘:fy

INSPECTIIN Q= JHE, LEATN. CUltomls  pLlial £VE Ls) JUE.

o
15"}: Avd Gt Wil NOT  SICNIFICGNTLY  RMPUIFY  AESPuSE

DUE 70 Flied FUEXISILTY , THESE Feoods  Mave SIGakranr

SUPPoRT | STipFnESS (Juk TO The S48 TMICKWESLES, HEAM

SIE£ 5

AND  WALLS, CHECK  BEgmS v THNE 7437, 4137 40
170t LEVELS Fol FLEXISILITY.
TNE  FOLLOWING  (BEAMS OY IVSACLTION Wik BE LAPAESENINTIVE #F
THE  MoS)” FLEXIBLE AAEAS F WK 193", 91737 and IT9" (EVELS !
KEF, C-140 % C~69 =—= £L. /17" 0"
£138 , <7, €408 — EL, 9,3
C-)3, C-6b, C-48 => €L, T9"3"

ELLV, BEAM Culumat  Lalali N

/7.0' 24 wE g P2 On 1l LIVE

[17.0 34 WE JSO N L.5 0N 15 LIVE
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SPAN PARAMETERS

0o FLOOL pof& )87y

FLOOR LEVEL = 1170
BEAM SIZE = W24x84
SPAN (ft) = 233
BEAM SPACING (ft} = 7.75%
BEAM AREA (As) in2 = 24.7
BEAM | (ind) = 2,370
BEAM DEPTH (d) INCHES = 241
n = 8.04
REIN. AREA {Ar) in2/ft 1.17
REBAR VERTICAL SPACING (Rvs) inches = 6.25
YOUNG'S MODULUS OF ELASTICITY (STEEL) E = 29,000 ksi
WEIGHT OF BEAM (W) kif = 2.62
SLAB DEPTH (S.D.) inches = 15.5
BEAM DECK DEPTH {D.D.) inches = 45

POSITIVE MOMENT
COMPUTE EFFECTIVE WIDTH (b)
b (fth = SMALLER OF (2*{SPAN))/8 OR (2*(SPACING))/2
2*SPAN/8B - 5.81
2*(SPACING)/2 = 7.7% EFFECTIVE WIDTH (b) = 5.81 i
= 69.75 INCHES
COMPUTE TRANSFORMED AREA OF CONCRETE

TLA. = (b*S.D.Mn
134.47 in2

LOCATE THE NEUTRAL AXIS

TOTAL AREA = As+ T.A.
159.17 in2

NA., = d*As)/2)+{T.ANd+D.D.+S.D.2MATOTAL AREA)
32.58 inches up from bottom of beam

TOTAL MOMENT OF INERTIA

ltot = | + (As*(N.A. -d/2)°2) + {T.A)d + §5.D. + D.D. - N.A. - (S.D./2))" 2)
= 14,691.76 in4
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" SPAN PARAMETERS

FLOOR LEVEL

1170
BEAM SIZE - W36x150
SPAN (ft) 33.0
BEAM SPACING (ft) 1.9
BEAM AREA (As) in2 = 44.2
BEAM | {ind) 9,040
BEAM DEPTH (d) INCHES 35.85
n B .04
REIN, AREA (Ar) in2/ft 1.17
REBAR VERTICAL SPACING {Rvs) inches 6.25
YOUNG'S MODULLUS OF ELASTICITY (STEEL) E 29,000 ksi
WEIGHT OF BEAM (W) kit 2.69
SLAB DEPTH (S.0.) inches 15.5
BEAM DECK DEPTH (D.D.) inches 4.5

POSITIVE MOMENT

COMPUTE FFFECTIVE WIDTH (b)

b {ft) SMALLER OF (2*(SPAN))/8B OR (2*(SPACING))/2
2°SPAN/8 - 8.25
2*(SPACING)/2 71.75 EFFECTIVE WIDTH (h) = 1.75 FT
93 INCHES
COMPUTE TRANSFORMED AREA OF CONCRETE
T.A (b*S.D.)/n
178.28 in2
LOCATE THE NEUTRAL AXIS
TOTAL AREA As+ T A
??’i 49 x“?
N.A ({(ad*Ag)/2i+(T.A NI+ D.D. + S D.2N(TOTAL AREA)
4213 inches up from bottom of beam
TOTAL MOMENT OF INERTIA
ltot = | + (Ag*(IN.A. -d/2)°2) + (T.A)ID + SD. + DD. ~N.A. -(S.D.J2))" 2}
41,326.08 ind




d f ."‘ - y i
/ / or A 3
] BEAM ' Wi3i6x150
NEGATIVE MOMENT
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i

FOR N IS THE
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ASSUME SIMPLE BEAM ACTION FOR FREQUENCY
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SPAN PARAMETERS

FLOOR LEVEL = 1170
BEAM SIZE = W24x145%
SPAN (ft) = 22.0
BEAM SPACING (ft) = 7.75
BEAM AREA (As) in2 24.74
BEAM | (ind) = 4,570
BEAM DEPTH (d) INCHES 24.74
fi o 804
REIN. AREA (Ar) in2/ft 1.17
REBAR VERTICAL SPACING (Rvs) inches 6.25
YOUNG'S MCDULUS OF ELASTICITY (STEEL) E 29,000 ks
WEIGHT OF BEAM (W) kif Z2.69
SLAB DEPTH (5.0.) inches 1.5
BEAM DECK DEPTH (D.D.) inches 4.5

POSITIVE MOMENT
COMPUTE EFFECTIVE WIDTH (b)
b (ft) SMALLER OF (2*(SPAN))/8 OR (2*(SPACING))/2
2°SPAN/B 5.50
2*(SPACING)/2 - Fal EFFECTIVE WIDTH (b) = 5.60 FT
66 INCHES
COMPUTE TRANSFORMED AFEA OF CONCRETE

T.A b*S.0.)/n
127.24 inZ

LOCATE THE NEUTRAL AXIS

TOTAL AREA = As+ T.A
151.98 in2

N.A ((d*As)/2) + (T AMd + D.D. + S.D/2VATOTAL APEA)
32.98 inches up from bottoum of beam

TOTAL MOMENT OF INERTIA

ftot = | + (AS*(N.A. - d/2)°2) + (T.AMD + S.D. + D.D. - N.A. - (5.D./2))"2)

= 17,124 .87 ind




FLOOR LEVEL 117

BEAM SIZi W24x145

NEGATIVE MOMENT

Y d/2) + (D.D.) + {(S.D.))*(Kr)
0.757 18.65 n
I tot (itd/2} [ ¢ ¢ r) * {b) * (Rvs “2))/2
} 144 n
MOMENT OF INERTIA FOR FREQUENCY CALCULATION IS THI

SMALLER OF THAT DETERMINED FOR THE POQSITIVE

OR NEGATIVE MOMENTS

ASSUME SIMPLE BEAM ACTION FOR FREQUENCY

f (9§ * I * (SQRT E*1*gll/(W?*I(SPAN " 4))
[ A, i /v 4 / 'v‘\/
" ! / { - -y
| . d ) "’ s ] 1 < ' ¢ . e /’, >
[ Y. %
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SHEET NO
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o ¢ 13 f 7 £./oa Modf . MY ‘:::.’(w' ;}" ATS ./,“;//"2'3
¢
/0.0 ::__,-"‘_‘.,, f_ ;,{A.:;‘f 4. :’
SPAN PARAMETERS
FLOOR LEVEL = 1170
BEAM SIZE W21x82
SPAN (ft) = 3.3
BEAM SPACING (ft) = 7.75%
BEAM AREA (As) n2 = 24.2
BEAM | (ind) = 1,760
BEAM DEPTH (d} INCHES = 21.43
n = 8.04
REIN. AREA (Ar) in2/ft 117
REBAR VERTICAL SPACING (Rvs) inches 6.25
YOUNG'S MODULUS OF ELASTICITY (S EEL) E 29,000 ksl
WEIGHT OF BEAM (W) kif 262
SLAB DEPTH (5.D.) inches - 15,5
BEAM DECK DEPTH (D.D.) inches = 4.5
POSITIVE MOMENT
COMPUTE EFFECTIVE WIDTH (b)
b (ft) = SMALLER OF (2*(SPAN))/8 OR (2*(SPACING))/2
2*SPAN/B = 5.81
2%{SPACING)/2 = 7.75 EFFECTIVE WIOTH (b) = 5.81 FT
69.75 INCHES

COMPUTE TRANSFORMED AREA OF CONCRETE
T.A (b*S.D.M/n
134 .47 in2

LOCATE THE NEUTRAL AXIS

FTOTAL AREA As+ T.A
1658.67 in2
N.A {(d*As)/2) +(T.ANd+D.D. +S.D.

30.18

2NATOTAL AREA)

TOTAL MOMENT OF INERTIA

ftot = | + (As*(N.A. -d/2)°2) + {(T.A)ld + S.D

12,576.28 ind4

+ D.D. - N.A. - (5.D./2}))" 2)

inches up from bottom of beam




MOMENT OF INERTIA FOR FREQUENCY CALCULATION IS THI
SMALLER OF THAT DETERMINED FOR THE POSITIVE OR NEGATIVE MOMENTS

USE | 12,576 ind

ASSUME SIMPLE BEAM ACTION FOR FREQUENCY

F * )/ (W * (SPAN 4))

; MK DA A A ATE @/ 9/ 5
/f l-/l /
FLOOR LEVEI BEAM SIZE W21x82
NEGATIVE MOMENT
Kr Ar*(b)/lAs + (Ar) *(b)) f { ((d/2) + (D.D.) + (5.D.))*(Kr)
Q.77 17.71 n
| tot (({d/2) + D.D. + (S D20 * Y * (As) + & ((tAr) * (b} * (Rvs "2))/2)

L
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" SPAN PARAMETERS

FLOOR LEVEL 91-3
BEAM SIZE W21x62

SPAN (ft) = 23.3

BEAM SPACING (ft) = 1.75

BEAM AREA (As) in2 = 18.3

BEAM | (ind) 1,330

BEAM DEPTH {d) INCHES = 20.99

n 8.04

REIN. AREA (Ar) in2/ft (.83

REBAR VERTICAL SPACING (Rys) inches 6.25

YOUNG'S MODULUS OF ELASTICITY (STEEL) E = 29,000 ksi

WEIGHT OF BEAM (W) ki 2.62

SLAB DEPTH (S5.D.) inches 15.5

BEAM DECK DEPTH (D.D.) inches 4.5

POSITIVE MOMENT
COMPUTE EFFECTIVE WIDTH (b)
b (ft) = SMALLER OF (2*(SPAN})/8 OR (2*(SPACING))/2
2*SPAN/8 5.81
2°(SPACING)/2 = 71.75 EFFECTIVE WIDTH (b) = 5.81 FT
69.75 INCHES
COMPUTE TRANSFORMED AREA OF CONCRETE

[.A (L*S.D.)/n
134.47 inZ

LOCATE THE NEUTRAL AXIS

TOTAL AREA As+ T.A
152.77 in2

NoA (d*As)/2)+ (T AMd+D.D. +S.D./2))/(TOTAL AREA)
30.52 inches up from bottom of beam

TOTAL MOMENT OF INERTIA

btot = | + (As*(N.A. -d/2)°2) + (T.A)G + S.O. + DD -NA, -(8.D./2))"2)
9,663.16 ing




FLOOR LEVEL 91-3 BEAM SIZE W21x62

NEGATIVE MOMENT

Kr Ar*ib)/tAs + (Ar) *(b)) Y g/2) + (D.D) + (S.D*(Kr)
0.760 17.28 in
| 101 (cd/2) + D.D. + (S D720 * (X AL v ({{Ar) * (b) * (Rvs “21/Z])
10,78 nd

MOMENT OF INERTIA FOR FREQUENCY CALCULATION 1S THE
SMALLER OF THAT DETERMINED FOR THE POSITIVE OR NEC ATIVE MOMENTS

ASSUME SIMPLE BEAM ACTION FOR FREQUENCY

Fn (9.87 /12 * pi)) *(SQRT (LE * 1 * @)l (W * (SPAN ~ 4))
14 1 M
Ki Ard ACT/IN
! » /% Z)) , + b :
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" SPAN PARAMETERS

FLOOR LEVEL = 913
BEAM SIZE = wW18x50
SPAN (ft) = 20.3
BEAM SPACING (ft) = 1.75
BEAM AREA (As) in2 14.7
BEAM | (ind) 802
BEAM DEPTH (d) INCHES = 17,99
n = 8.04
REIN. AREA (Ar) in2/ft = C.83
REBAR VERTICAL SPACING (Rvs) inches - 6.25
YOUNG'S MODULUS OF ELASTICITY {STEEL) E - 29,000 ksi
WEIGHT OF BEAM (W) kiIf - 2.62
SLAB DEPTH (S.D.) inches = 15.5
BEAM DECK DEPTH (D.D.} inches = 4.5

POSITIVE MOMENT
COMPUTE EFFECTIVE WIDTH (b)
b (ftt = SMALLER OF (2*(SPAN))/8 OR (2*(SPACING))/2
2*SPAN/8 5.06
2*(SPACING)/2 .75 EFFECTIVE WIDTH (b) = 5.06 FT
60.75 INCHES
COMPUTE TRANSFORMED AREA OF CONCRETE

I A (b*S.D.)/n
1172.12 in2

LOCATE THE NEUTRAL AXIS

TOTAL AREA As+ T.A
131.82 in2

NA., = (d*Asl/2)+(T.ANd+D.D. + S D./ZINITOTAL AREA)
27 87 inches up from bottom of beam

TOTAL MOMENT OF INERTIA

Itot = | + (As*(N.A. - d/2)°2) + (T.A)D + S.D. + D.D. - N.A. -(85.D./2))" 2)
= 6,696 94 ind




1 101

SMALLER OF

FLOOR LEVEI

/\(.{l)- {AS
0774
7 909

MOMENT OfF

INERTIA §

THAT DETERMINED FOR

3 BEAM SIZE W18x50

NEGATIVE MOMENT

Y¢ (ld/2) + (D.D.) (S.D.)*(Kr)
16.45 in
|r ' y M = \f ' 5 AJM ,’
in4

OR FREQUEN!

Y CALCULATION IS THE
THE POSITIVE OR NEGATIVE MOMENTS

Ust 6,697 ind

ASSUME SIMPLE BEAM ACTION FOR FREQUENCY

SORT (LE * | *

I * gll/ (W * (SPAN © 4))

K€L BEAM ACT/IN
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SPAN PARAMETERS

FLOOR LEVEL = 913
BEAM SIZE - Wi0x108
SPAN (ft) - J4.8
BEAM SPACING (ft) 7.75
BEAM AREA (As) in2 = 31.8
BEAM | Lind) = 4,470
BEAM DEPTH (d) INCHES = 29.83
n 8.04
REIN. AREA {Ar) in2/1t 0.83
REBAR VERTICAL SPACING (Rvs) inghes 6.25
YOUNG'S MODULUS OF ELASTICITY (STEEL) £ = 29,000 k51
WEIGHT OF BEAM (W) kif 2.65
SLAB DEPTH (5.D.) inches = 15.5
BEAM DECK DEPTH (D.D.) inches = 4.5

POSITIVE MOMENT
COMPUTE EFFECTIVE WIDTH (b
b {ft) = SMALLER OF {2*(SPAN))I/8 OR (2*(SPACING)}/2
2*SPAN/B = 8.69
2*(SPACING)/2 - 7.75 EFFECTIVE WIDTH (b) = 7.7% FT
= 83 INCHES
COMPUTE TRANSFORMED AREA OF CONCRETE

TA. = (b*S.D.}/n
179.29 in2

LOCATE THE NEUTRAL AXIS

TOTAL AREA = Ag+ T.A
211.09 in2

NA = (d*As)/2)+ (TAND+D.D. »S.D.2NHTOTAL AREA)
37.99 inches up from bottom of beam

TOTAL MOMENT OF INERTIA

ltot = | + (As*IN.A. -d/2)°2) + (TANd + S.0. + D.D. - NA -(5.D./12))"2)
24,401.29 ind

i




B ENGINLE RING
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-

Kr

| tot

Ar*(b)/(As + {Ar) *(b)) Y ((d/2) + (D.D) + (S.0.0)*(Kr)

0.708

{Lid/

2)

b

..,‘

/I'E" T o ' SO 4 ) / IV / Ny . DATE . bl:‘.
AR LR} S EAC roct SUTE Ve JSEISM MEvE I ’L‘\(J/y DATE u/”/?.g
ity /, 4 & R ELLEXIBIL)TY
FLOOR LEVEL 91.3 BEAM SIZE W30x108

j &
SHEET NGO =7

NEGATIVE MOMENT

19.24 in

D.D. 4+ (§.0.72) * (Ye) * (As)) + | + (({Ar) * {(b) * (Rvs "“2))/2)
24 108§ ind

MOMENT OF INERTIA FOR FREQUENCY CALCULATION IS THE

SMALLER OF THAT DETERMINED FOR THE POSITIVE OR NEGATIVE MOMENTS

USE | 24,105 ind

et i e et e e

ASSUME SIMPLE BEAM ACTION FOR FREQUENCY

9.99 Hz

RPOPLOHUADG Lot TNiS SP7AN ESE

ContralE $LA8,

pE———

P AITe 2 Ky z/ Lig.
26 L Y w i

Fn {9.87 /(2 * pi)) * (SORT ((E * 1 * g/ (W * (SPAN °

4))

FREQUENIT  USInG K1 RELD ~ BANO B2 diq  RCTHIN

a7

»

S IC N

F SV ANT
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“SPAN PARAMETERS

FLOOR LEVEL 74-3
BEAM SIZE - W21x62
SPAN (ft) 23.3
BEAM SPACING (ft) = 7.75
BEAM AREA (As) in2 18.3 , 3 o S
BEAM 1 (ind) 1,330 FOL THIS LEVEL,
BEAM DEPTH (d) INCHES 20.99 ASSUME /50 psFf
n 8.04 - SR b sl )
REIN, AREA (Ar) in2/ft 0.62 ASTZIEVIEG (40
REBAR VERTICAL SPACING (Rvs) inches 6.25 AR P 72
YOUNG'S MODULUS OF ELASTICITY (STEEL) E 28,000  ksi JECK 04
WEIGHT OF BEAM (W) kif 298 & o srio s 16
SLAB DEPTH (5.D.) inches 15.5 = =l 01,
BEAM DECK DEPTH (D.D ) inches 4.5 QL. on ¢ f}«-;-‘fi;klpr

POSITIVE MOMENT
COMPUTE EFFECTIVE WIDTH (b)
b (ft) SMALLER OF (2*(SPAN}I/8 OR (2*{SPACING)})/2
2*SPAN/B 5.81
2*ISPACING)/2 = 7.75 EFFECTIVE WIDTH (b) 5.81 FT
69.75 INCHES
COMPUTE TRANSFORMED A OF CONCRETE

T A (L*S.D.)n
134.47 ing

LOCATE THE NEUTRAL AXIS

TOTAL AREA As+ T.A
152.77 in2

NA = ({d*As)/2)+{T.ANd+D.D. + 5 0./2211ITOTAL AREA)
30.52 inches up from bottom of beam

TOTAL MOMENT OF INERTIA

ltot = | + (AS*INA. - d/2)°2) +« (T.A)G + S.D. + DD, - N.A, - (S.D0./2))°2)
9,663.16 ind
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FLOOR LEVEL 74-3 BEAM SIZE = W21x62
NEGATIVE MOMENT
Kr Ar*(b)/{As + (Ar) *(b)) Y ¢ (d/2) + (D.D.) + (S.D.))*Kr)
0.703 15.98 in
| tot (d/2) + D.D. + (S.D.J2)) * (Yc) * (As)) + | + (({Ar) * (b} * (Rvs “2))/2)
9.671 ind
MOMENT OF INERTIA FOR FREQUENCY CALCULATION IS THE
SMALLER OF THAT DETERMINED FOR THE FOSITIVE OR NEGATIVE MOMENTS
‘.";‘J} | q“i.‘:f’. inad
ASSUME SIMPLE BEAM ACTION FOR FREQUENCY
Fn {9.87 /(2 * pi}) * ISORT (LE * | * gh/ W * (SPAN * 4))
13.39 Hz
FIXELD  EArY AT 0N
f \ H‘_-~:,L, = 30,2 WP
/ 4.%7)
f J } £ X/ r\/
Ay p. ! JUENLY RESULTS, THE F 2S5 WLt
ALT » 7O Y INE. MW MUN S Vs ) #add
o A Y Ed i ; 'Cs 'l INE w30 ¥ [0 AT T™T 4/ vl e ./C'.C).
,"/' vy & PLESIRNEY oA ,Aé‘ /g_ ALV f/“ I';N‘\"I:"_v
: 3 nONE Y-6 W, MAVEE,)
5 { 4 i




Reactor Building Major Components List - Revision 6

r
P P —

Page |

™ .
Building| Elevation|  Equip. 1D | # of liems| Description Weight/ltem (bs) | Reference Dwg. | SEEK Loc. | Notes | -~ o
e {(V,VM)=Vendor Doc | s
Reactor () 17 -67 X203 1| HPCI Turbine 21,000 | 2300-1-10(V) 415001462 | 1 | (S8
P205 1 HPCI Pump 16,310 L 2M212 MW 41500-1446 | 1 | S5
X202 1 1 _ RCIC Turbine 2,500 [ 20%92-2¢v) 415001397 | 1 | 7 gty
P26 | 1 | RCIC Pump 6,820 L 2287233 (V) 41500-1459 | 1§ U
E207AB | 2 f_f_ _ RHR Heat Exchanger 20000 252154 | 415001653 | 2 SN
P2O3ABCD | 4 | RHR Pumps 10,906 | 2331-12-5 | 41500-14% | 3 <
r P209A B 2 | CRDPumps 6,750 4 M9-13-1 412004428 13
] MO-14-1 | 412004429 | e—
P215A,B 2 Core Spray Pumps 9,330 L 292 41500-1439 | 21 ‘ f—
30 Various 145 | CRD Hydrauiic Contryl Units 8 MID11-3 5000167 | w0 |1 2
SDIV EastWest | 2 Scram Discharge Volume Tanks 44700 | CIS0 1402, Rev 0 | 27140685 6 |' T
} MCC D7 1 'MCC Environmental Enclosure 17196 | CYGNA Caic C7 32000271 | 4 | O
MCC DS i 'MCC Environmental Enclosure 19,361 CYGNA Cale. C7 32060271 .
- MCCDY 1 MCC Environmental Enclosure 20,861 __CYGNACGak €7 | 0602m | 6 | 1]
. MCC B17 1 MCC Environmental Enciosure 16,118 ~ CYGNA Calc C7 3206-0271 L
MCC Bi8 i MCC Environmental Enclosure 19,512 ~ CYGNA Calc C7 32060271 8 -
MCC B20 I | MCC Environmental Enclosure 13,286 CYGNA Calc C7__| 32060271 | 9 d>
S1'-0° | VGTF201AB 2 SBGT Filter Assembly 6,600 6498-M-S0 (Spec) | 27050125 15 ~-4
VSFIGIABC | 3 Turbine Bldg Supply Fans 8,000 M339 41100-2035 n il =
T208 1 C U Backwash Recerving Tank 16,875 2718-1-2 (V) 41500-1897 2 )
E208A,B,C 3 C.U. Regen Heat Exchanger 7,920 V1034 (VM) 14324-1844 2 | 2=
A=t | E216AB | 2 | CU. Non-Regen Heat Exchanger 4,675 V1034 (VM) 4324-1844 2
 X204AB 2 Motor Generator (M G ) Sets 95,000  248321-1 (V) 41500-1599 13 O
-3 T204 1 Fuel Pool Demineralizer 13,200  MIS5T73 (W) 41200-7433 2 -
4 E206AB 2 Fuel Pool Heat Exchanger 3,900 M11-2-5 412004451 2 -~
T216AB 2 C. U Powdex Units 8,850 2640-003-5 (V) 41500-1712 2 | v
VSF204A B 2 M G. Sets for Supply Fans 1,880 M339 41100-2035 i -
N/A N/A Spent Fuel Cask 52,000 ELNRC1 2 83 181 1434-2081 18
7% - 3- N/A 1 Spent Fuel Poot 2,5008/sq SUDDSRF 93001 | Not Available | 24
91" - T205 i Standby Liguid Control Tank 46,500 2036-22-1 41500-1378 | 221
T261AB 2 C W. Surge Tanks : 5,800 M22-4-3 (V) 41200-4835 14
X219 1 New Fuel Storage Vault N/A N/A N/A 23
N/A N/A Contaminated Storage Area N/A N/A N/A ) -
N/A N/A Dryer/Separator Storage Pool N/A N/A N/A 20 =

e e ot



Reactor Buliding Major Compenents List - Revision 0
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Building Elevation.  Equip. iD  # of ltems Description Weight/ltem (Ibs)  Reference Dwg. SEEK Loc. = Notes
Reactor | 117" -0 H201 | Reactor Building Crane 252000 | Cis8 | 411000236 | 17
X208 i Refueling Crane 40,000 MIMA-22 412010633 22
|Aux Bay] ¥-0" | E209AB 2 RBCCW Heat Exchanger | 67,000 | M11-52-2 412000688 2
| EINAB 2 | TBCCW HeatExchanger | 25000 M11-3-8 41200-4452 2
23 - VHWBIOIAB | 2 | Aux_Heating Botlers %300 | M40-2-2BC 31200-5213 | 2,12
. Ti2i | 1| Acid Storage Tank 94200 | M22-14 41200-4832 1
TI22  © 1| Caustic Storage Tank 29660 | M2224 412004813 2|
Turbine | SI'-0° | PIO3ABC 3 Reactar Feed Pumps 39050 | M54-7 00237 |13
|
Notes: |1 Moes not include pedestal weight / baseplate weight included | -
2. Includes fluid weight for full operational condition 1 -
3. Includes weight for pump and motor | i N o
4. D7 weight distribution. MCC=6,750#, Enciosure=8,686#, Insulation=1,760#, Ref Dwg E9-1 (41201-1080) __ 1 j
5. D8 weight distribution: MCC=3,750#, Enclosure=12,336#, Insulation=3,275#. Ref Dwg E9-2 (41201007 |
6. D9 weight distribution. MCC=5,250#%, Enclosure=12,336#, Insulation=3,275#, Ref Dwg E59-7-9 (41200-3367) B NN
|7 BI17 weight distnbution: MCC=7,150#, Enclosure=7,1234, Insulation=1,845#, Ref Dwg ES-13-8 (41200-3312) R
8_BI8 weight distribution. MCC=7,150#, Enclosure=9,712#, Insulation=2,650#, Ref Dwg ES-15-7 (41200-3314) B R
9. B20 weight distribution. MCC=6,500#, Enclosuie=6,i36#, Insulation=1,650#, Ref. Dwg E8-19-9 (41200-3318) D N
10. Approx. 1/2 of total # of HCU's located west of drywell, 1/2 east of drywell, Ref. FSAR Fig 3.4-9 R
11 Inciudes fan and motor weight without pedestal or grout pad. ] i B 1 ]
12. Weight of water estimated from boiler tube heated surface area, approx. 1,000 galions or 8,300 pounds.
13. Weight is for imotor and generator as a set.
14 Weight of full tank computed using dimensions provided on dwg. M22-4-3 ]
15 Filter assembly umit weight when operational. Does not include weights of pipe supported valves.
16 Weight of tank, fluid, and shiciding included 1 N O o
[ 17. Includes weight of bridge crane and trolley, Crane capacity rated at 100 tons.
18. Total lified weight which includes load of spent fuel, BECo does not currently own: ot store a cask in the pool
19. Minor items such as tools, maintenance equipment stored in this location, no weight estimate available.
20 During periods of operation, pool is normaily empty, During refueling conditions pool contains water, dryer, and separator *
R 21. Total weight calculated using information from M1F3-2 (415&-0279)adlmedrcﬁem‘drawgp§ - | S
22 Total dead weight of refucling bridge without hoist lozds. [ K AEE
23. Based on phone discussion with § WhndEQER@mnbemdbﬂwmmaﬂowam
24. Weight in spent fuel pool afier rerack to 3859 cells, each fuel bundle is 680 ~vith 411,300# for the rack structure.
water weight not included, surface area of pool is 40' - 4° X 30 -6". | [

Page 2
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CHECKING CRITERIA CHECKLIST

Far su, 1 =2 78,/03= 115, 117156

Cliant T % 704N r:’[;?x <SP Projact J:J_.é& a2
Job No. ____ Ll P Calc. No. e 22 L
Ravision No. &,
Cmen; Yes No N/A Comment No.
1. Onginator followed defined procedures. o

2. Title, purpose and function of the work

checked are adequately described,

3. Work method clearly stated and appropriate.

4. Assumptions identified. Open items flagged
for subsequent verification where necessary.

5. Technical bases and referer _as current,
correctly selected, and incorporated.

6. Technical input properly selected and

be excluded are adequately idantified,

7. Applicable codes, standards and regulatory
reaquireaments identified and properly used.

8. Analytical steps can be verified without
recourse to onginator.

9. Each page of the work dentified and trace-

adequately identified. Any specific input to /

able to onginator, date and job or equivalent

control number,

10.All markings legible and identifiable

Page / of_<
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Sk 2/3

CHECKING CRITERIA CHECKLIST

SN, [ = 78, jus=> NS, 172 ISk

computer runs

Clent _ Learon AL Prsoel . Project & LBwg A KS
Job No. Calc. No. c-09 /1
Revision No. L
Yes No N/A Comment No.
11. Work clearly references any final supporting /

12.Final computer runs include input listing and
output.

13 .Final computer runs contain unique number

identifier. v
14 Results consistent with inputs, technical P

procedures, and other project criteria. "
16.Results are reasonable. v
16.Ravisions are clearly documented. v
17 . Technical interface requiremants in the -

Project Plan have been satisfied.

18.All documentation available to checker. ./
19.Computar progrem version idantified /
20.Computer program version certified and /

apphication valid,

”’ - ‘ i - P
Checkad by: MM?__ Date: —ie LELDT
.

Page &4 of I
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CHECKING CRITERIA CHECKLIST

Lor. Sg. | = 7%, 103 =115, J17=>/56

s - o= '
Client IR ns 7l PS4/ Project ﬁ_&ﬁﬁ__ﬁ?_ﬂ_

Job No. S A P3 _ Cale. No. =22/

Revision No. &

CHECKING CRITERIA CHECKLIST

Comment No, Commaent Resolved by:
Date:

NoW€E

Page . % of %
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CHECKING CRITERIA CHECKLIST
FOk Sk. 79 mizovow 102 - AM0 (16 /1y

Client AT £01504 Project /- %e SEISMIC PILIEL
Job No. 42/02 Cale. No. Yola3-C-98/
Revision No. 2
Criteria No N/A Comment No.

1. Originator followed defined procedures.

2. Title, purpose and functior of the work
checked are adequate’y described

4. Assumptions identified. Cpen items flagged
for suhsequent verificuticn where necessary.

5. Technical bases and references current,

Yes
L
3. Wurk method clearly stated ard appropriate. *

correctly selected, and incorporated.

6. Technical input properly selected and
adequately identified. Any specific input to '\7(
be excluded are adequately identified.

7. Applicable codes, standards and regulatory
requirernents identified and properly used. 7(

8. Analytical steps can be verified without /
recourse to originator. o

9. Each page of the work identified and trace-
able to originator, date and job or equivalent 7(
control number.

10.All markings legibie and identifiable. \7(\

Page of
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CHECKING CRITERIA CHECKLIST

Fod SK. 79 TMiousyw 102 ) ANO (e oty

SE/SMIE Migel

Client 5o5ron £I15¢ Project 3.
Job No. 42103 _ Cale. No. §2/95-c-09/
Revision No. 0
Criteria Yes | No | N/A | Comment No.

somputer runs.

11.Work clearly references any final supporting

A

output.

12.Final computer runs include input listing and

identifier.

13.Final computer runs contain unique number

> |

14 Results consistent with inputs, technical
procedures, and other project criteria.

A

15.Results are reasonable.

P

16.Revisions are clearly documented.

17.Technical interface requirernents in the

Checked by: A

Date:

Project Plan have been satisfied. \f/\
18.All documentation available to checker. / 1
19.Computer program version identified. )/\‘
20.Computer program version certified and N .
application valid. }< ‘J
sJLafl s ¢ A0 -93
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Client 1205 T fraitSHa) Project
Job No. Y4z/03 Cale. No. 1.2/03.¢- 0¢]
Revision No. 4
CHECKING CRITERIA CHECKLIST
Commerit No. Comment Resolved by:
Date:
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