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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
modelis 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 vesselis 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 vesselis 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 a 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 property are included. Walls with small openings infilled
with block are considered continuous if it is judged that the block
infill would transmit shear. Full height reinforced block walls two
feet or more thick are also included. 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.

. . - . .

L .-
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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 Elevation

- 17 '- 6 " 23'-0"

2 3 '-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 wall 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.

1

|
1

I

;

. . rm..
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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 panels 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 shellis 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 negligible 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 lateral
(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 vessel 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 predorninant peak at the fundamental Reactor'

Building frequency.

. . _ . .
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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 based on the judgment that they will have insignificant
effect on overall lateral stiffness.

2. All 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- i

ment A and included separately in the mass estimation. )
Allowances for dead and live load for miscellaneous equipment, I

ipiping, raceways, platforms, etc. are included based on judgment
Iof 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.

1
|

...,.n..
,

l
'
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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 alllevels 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 openings (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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4.0 DRAWINGS USED FOR DESIGN INPUT

The following drawings were used to obtain design input for the Reactor
Bui' ding Model:

DWG. NO. REV. DWG NO. REV.
,

M11 E7 A23 7

M12 E8 A28 6

M13 E9 CIA-6 8

M14 E8 CI A-16-4

M15 E1 CIA 2-11 E2

M16 El CIA-7-6

M17 E3 CIA-1-8

M18 E6 M1 A48-4 Sh.2 E6

M19 E7 ( (M1 A) 1979-8-5 (GE Dwg. 232
-336-3)M20 E1

M36-2-5M21 E4

CIA-62-4 3M22 E6
C-60 ElM23 E4
C-61 E1M24 E6
C-62 E2M25 E6
C-63 Sh.1 E2M26 E4

C-64 ElM27 E5

C-65 E1A16 El
C-66 6A17 El
C-67 5A20 e
C-68 E2A21 e
C-69 5A22 12

. . , , , . . .
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4.0 DRAWINGS USED FOR DESIGN INPUT (CONT.)

DWG. NO. EFA DWG. NO. HELVa

C-70 El C-152 E4

C-71 5 C-153 E5

C-72 10 C-156 El

C-73 10 C-157 3

C-74 5 C-158 2

C-91 7 C-162 Sh.1/2 El

C-94 5 C-177 5

C-95 3 C-184 El

C-96 El C-185 E3

C-99 12 C-186 11

C-109 4 C-187 El

C-112 6 C-188 E2

C-115 6 C-189 6

C-120 Sh.1 E2 C-367 E3

C-121 8 C-201 E1

C-122 7 C-205 4

C-130 El C-207 6

C-132 6 C-217 El

C-134 E3 C-285 El

C-136 El C-289 E3

C-138 7 C-299 E3

C-140 El C-300 El

C-146 Sh.1 E3 C-148 E3

C-147 El C-149 13

C-151 8 C-190 E3

. . . . . .

s
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4.0 DRAWINGS USED FOR DESIGN INPUT (CONT.)

DWG. NO. REV.

C-191 E6

C-192 El

C-194 E5

C-195 E3

C-196 El

C-197 E2

C-198 E4

C-199 E4

. . , , , . . .
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JLif DATE 4'!b43JOB NO. |}Z/0 3 Jos a o s row cotsud PMAs gy
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CALC. \lO. 42la3 -C-00/ 5" "2- 7'

C:\GORDON\BEC0\RE ACTOR \RB 17 23\MF 17.R0 Page: 1

Wednesday Apri! 7, 1993 03:48:57 pn
j, } ///\/S '/5 O Uf|W

TOTAL NUMBER OF AREAS SELECTED = 3 (OUT OF 3 DEFINED)

TOTAL SURFACE AREA 0F ALL SELECTED AREAS = 23130. /d Y ' h /)////' ,* y . Q d .h (
TOTAL VOLUME = 23130
TOTAL MASS = 1126.4

CK,' J W 04W.*S'YU U
CENTROID: XC= 4.0366 YC= 8.7021 ZC= 0.00000E+00

*** MOMENTS OF INERTIA ***

ABOUT ORIGIN ABOUT CENTR 0tD PRINCIPAL
IXX = 0.26750E+07 0.25897E+07 0.27663E+07
[YY = 0.19985E+07 0.19801E+07 0.18035E+07
IZZ = 0.46734E+07 0.45698E+07 0.45698E+07
IXY = 0.41218E+06 0.37261E +06
1YZ = 0.00000E+00 0.00000E+00
IXZ = 0.00000E+00 0.00000E+00

PRINCIPAL ORIENT ATION VECTORS (X,Y,Z):
0.904 0.428 0.000 0.428 0.904 0.000 0.000 0.000 1.000
(THXY= 25.359 THYZ= 0.000 THXZ= 0.000)

ALL CURRENT PREP 7 DATA WRITTEN TO FILE 16 NAME= FILE 16.DAT
FOR POS$1BLE RESUME FROM THIS POINT

*"** ROUTINE COMPLETED "*** CP = 51.410

/ EOF ENCOUNTERED ON FILE 18

***** RUN COMPLETED ***** CP= $1.5200 TIME = 17.4846
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CA C. NO. 42103 -C Mi M *- "
\

C:\GORDON\BEC0\ REACTOR \RB 17 23\MW 17 23.R0 Page 1

Wednesday Apr i l 7, 1993 03:49:18 pm
6,7 gasys Ourrvr

' '***** CENTROID, MASS, AND MASS MOMENTS OF INERTI A *****

CALCULATIONS ASSUME ELEMENT MASS AT ELEMENT CENTROID CTI d 4/T! '2Y/3
TOTAL MASS = 1254.2 { ,5[4 d676 fjeE606d |

MOM. OF INERilA MOM. OF INERTIA
CENTROID ABOUT ORIGIN ABOUT CENTRO 10

XC = 1.6190 IXX = 0.4447E+07 IXX = 0.3482E+07 I

YC = 20.830 XYY = 0.2586E+07 IYY = 0.2162E+07
ZC = 18.318 IZZ = 0.5990E+07 IZZ = 0.5443E*07

i

IXY = 0.4553E405 IXY = 0.8782E+05 '

lYZ = 0.5317E+06 IYZ = 0.5320E+05
IZX = 0.1333E+05 IZX = 0.2386E+05

*** MASS SUMMARY BY ELEMENT TYPE ***

TYPE MASS
1 522.746
4 159.125
5 354.497
6 49.6149
7 11.6522
8 5.44536
9 13.8783

10 137.204

C//EGMilD IM7E .' A C7 (JA ( 717h L P1 A SJ llJdD

|d DJE NGDLL 3//?&l0 5/fM T /S

/ 25 2, z . On^fugacs. /3 n's& 06/ ult,

LISE VdLUE OF |257, 2



Cpd.C N 3, 42 Io3 -C- 001 su a _ v
C:\GORDON\BEC0\ REACTOR \RB 23 51\MF 23.R0 Page: 1

Wednet. day April 7, 1993 03:49:48 m
(,71f kh'P/$ $UYYY

TOTAL NUMBER OF AREAS SELECTED = 10 (OUT OF 10 DEFINED)

f.i t/ *e f, ' @ [j///7~! he 7.TOTAL SURFACE AREA 0F ALL SELECTED AREAS = 21964 *

TOTAL VOLUME = 21964
TOTAL MASS = 407.25 $Q /10rF 6 /10 L>> g gg: g.zej. 9
CENTROID: XC= 0.54870 YC= 29.818 7C= 0.00000E+00

*** MOMENTS OF INERTIA ***

ABOUT ORIGIN ABOUT CENTROID PRINCIPAL
IXX = 0.17556E + 07 0.13935E+07 0.13959E+07
lYY = 0.74422E+06 0.74409E+06 0.74169E+06
122 = 0.2499BE+07 0.21376E +07 0.21376E+07
lxY = 46270. 39607.
lYZ = 0.00000E+00 0.00000E+00
1XZ = 0.00000E*00 0.00000E+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 1HY2= 0.000 THXZ= 0.000)

ALL CURRENT PREP 7 DATA WRITTEN TO FILE 16 NAME= FILE 16.DAT
FOR POS5tBLE RESUME FROM THis PolNT

***" ROUT I NC COMPLE TED *"" CP = 29.330

/ EOF ENCOUNTERED ON FILE 18

* *** * RUN COMPLE T ED *"" CP= 29.3900 TIMEu 11.9044

CHicr413 MM. Vgt of 7 sp y c. M M'c0 $.

pu g,( c J un MM Y .51'/%4D JyfAY 15 '~. 1,9 F r>

TNL OfffbWY' |5 ' 0 6 Pr A/y/CW /5
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CALC. NO. 42/03 -C-00l * Na "
C:\ GOR 00N\BEC0\ REACTOR \RB 23 51\MW 23 51.R0 Page: 1

dWednesday April 7,1993 03:49:58 pm g 7 gjg f;)f/ l/,7
gs ,r ,] gg; g,2h.h3TOTAL NUMBER OF AREAJ SELECTED = 47 (OUT OF 47 DEFINED)

TOTAL Sur.t ACE AREA 0F ALL SELcci'O AREAS = 30094. -

TOTAL VOL'fME = 0.10351E+06 C /C. hbf [40- 8 ~ # '/ ' 'I8!

TOTAL MASS = #77.094

CENTR 0!D: XC= 10.562 YC= 5.1345 ZC= 53.460

*** MOMENTS OF INERTIA ***

ABOUT ORIGIN ABOUT CENTRotD PRINCIPAL
lxx = 0.24443E+07 0.10657E+07 0.11247E+07
!YY = 0.24662E+07 0.10468E+07 0.98776E+06
IZZ = 0.21151E+07 0.20491E+07 0.20492E+07
IXY = 93709. 67788.
!YZ = 0.13111E+06 98.734
1xZ = 0.26806E+06 -1826.9

PRINCIPAL ORIENTATION VECTORS (X,Y,Z):
0.754 0.6!- ' 001 0.657 0.754 -0.001 0.002 0.000 1.000
(THXY= 4' THYZ= 0.081 THXZ= 0.069)

*

All. CURRENT PREP 7 DATA WRITTEN TO FILE 16 NAMES FILE 16.DAT
FOR POSSIBLE RESUME FROM THis POINT

***** ROUT INE COMPLETED * **" CP = 27.020

/ EOF ENCOUNTERED ON FILE 18

***** RUN COMPLETED *'*** CP= 27.2400 TIME = 12.0083

|
|

I

|

.. .

_ _ _ _ _ _ _ .
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CALO. NO. 42l03 -C- 0 0 I x.Na u
Ct\ CORDON \BEC0\ REACTOR \RB 51 74\MF 51.R0 Page: 1

Wednesday April 7, 1993 03:50:15 rn
6,1 A V ? YS G U.r h ,'

TOTAL IduMBER OF AREAS SELECTED = 10 (OUT or 10 DEFikED)

TOTAL VOLUME = 16404. 5 I, * q" bOI 9 '' ''Q gTOTAL SURFACE AREA 0F ALL SELECTED AREAS = 16404. .-

s
TOTAL MASS = 277.23

[[; ){J[ {,% f): $ ?Y * $
CENTROID: XC= 4.8821 YC= 1.7993 ZC= 0.00000E+00

*** MOMENIS OF INERTIA ***

ABOUT ORIGIN ABOUT CENTROID PRINCIPAL
lxx = 0.55512E+06 0.55422E+06 0.59001E+06
!YY = 0.52935E+06 0.52274E+06 0.48695E+06
122 = 0.10845E+07 0.10770E +07 0.10770E+07
lxy = 51504. 49069
lYZ = 0.00000E+00 0.00000E+00
fr7 a 0.00000E+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 THY 2= 0.000 THX2= 0.000)

ALL CURRENT PREP 7 DATA WRITTEN TO FILE 16 NAME= FILE 16.DAT
FOR POS$!BLE RESUME FROM THIS POINT

***** ROUTINE COMPLETED ***** CP = 25.100

/ EOF ENCOUNTERED ON FILE 18

* * * * * RUN (It,PLE T ED * * * * * CP= 25.2100 TIME = 16.2031

_ . _ _ _ _ _ . _ _ _
-



CALC. h:0. 42 / 0 3 -C- 0 0 l a na ry

Cs\ CORDON \BEC0\ REACTOR \RB 51 74\MW 51 74.R0 Page: 1

Wednesday April 7,1993 03:50:24 pn

b,) &YT/.S hS|Y
TOTAL NUMBER OF AREAS SELECTED = 54 (OUT OF 54 DEFINED)

TOTAL SURFACE AREA 0F ALL SELECTED AREAS = 22382.
TOTAL VOLLNE = 72745.

g Y ,. yQ gg , g , N.g f,10TAL MASS = 325.32 J
3

CENTRotD: XC= 2.3930 YC= 7.3040 2C= 78.502 g 7,. g,gg.fy,

*** MOMENTS OF INERTIA ***

ABOUT ORIGIN ABOUT CENTROID PRINCIPAL
1xx = 0.26466E+07 0.62445E+06 0.62618E+06
!YY = 0.24359E+07 0.42919E+06 0.42744E+06
122 = 0.10456E+07 0.10264E+07 0.10264E+07
IxY = 24218. 18532.
lYZ = 0.18916E+06 2627.5
Ix2 = 63753. 2640.6

PRINCIPAL ORIENTATION VECTORS (x,Y,2):
0.996 0.094 0.006 -0.094 0.996 0.005 -0.006 0.004 1.000
(THXYa 5.379 THYZa 0.341 THX2= 0.2 74 )

ALL CURRENT PREP 7 DATA WRITTEN TO FILE 16 NAME= FILE 16.DAT
FOR POSSIBLE REStME FROM THIS POINT

***** ROUTINE COMPLETED ***** CP = 28.400

/ EOF ENCOUNTERED ON FILE 18

***** RUN COMPLETED ***** CP= 28.6200 TIME = 22.0584

s
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.

CALG. NO. 42103 -C-00I sy, ;w w
C:\GORDON\BEC0\ REACTOR \RB 74 91\MF 74.R0 Page: 1

wednesday April 7,1993 03:50:43 pn

TOTAL NUMBER OF AREAS SELECTED * 14 (OUT OF 14 DEFINED)

TOTAL SURFACE AREA 0F ALL SELECTED AREAS = 12256.

g ', ] s( d g g 'a g. 2d.h OTOTAL VOLUME = 12256. E
TOTAL MASS = 294.40

CENTROID: XC= 13.031 YC= 10.660 ZC= 0.00000E+00 ( g ,' d[ Od M ? I' *

*** HOMENTS OF INERTI A *"

ABOUT ORIGIN ABOUT CENTROID PRINCIPAL
IXx = 0.51967E+06 0.48622E+06 0.49776E+06
IYY = 0.28800E+06 0.23801E+06 0.22647E+06
IZZ a 0.80768E+06 0.72423E+06 0. 72423E+06
IXY = 13862. 54758.
lYZ = 0.00000E+00 0.00000E+00
IXZ = 0.00000E+00 0.00000E+00

PRIV . PAL ORIENT ATION VECTORS (X,Y,Z):
0.W8 0.206 0.000 -0.206 0.978 0.000 0.000 0.000 1.000
(THXY= 11.904 THYZa 0.000 THXI= 0.000)

ALL CURRENT PREP 7 DATA WRITTEN TO FILE 16 NAMES FILE 16.DAT
FOR POSSIBLE RESUME FROM THIS POINT

***** ROUTINE COMPLETED ***** CP = 19.120

/EOT ENCOUNTERED ON FILE 18

"*" RUN COMPLETED *"** CP= 19.3400 TIME = 16.0817



CALC. NO. 42 /03 -C-DOI s Na r6

C:\ CORDON \BEC0\ REACTOR \RB 74 91\MW 74 91.R0 Page: 1

Wednesday April 7, 1993 03:50:54 pn

'TOTAL NUMBER OF AREAS SELECTED = 35 (OUT OF 35 DEFINED)

TOTAL SURFACE AREA 0F ALL SELECTED AREAS = 15254.

0 274 1 8b *

CENTROID: XCe 0.41204 YC= 11.617 ZC= 99.250 (V' j/p/~~ [4 /T .* **

*** MOMENIS OF INERTIA ***

ABOUT ORIGIN ABOUF CENTROID PRINCIPAL
lxx = 0.32516E*07 0.51405E +% 0.51418E+06
IYY = 0.29490E+07 0.24831E+06 0.24819E+06
122 = 0. 78477E+06 0. 74772E +06 0.74772E+06
IXY = 7049.2 5736.9
IYZ = -0.31611E+06 0.64475E 05
Ix2 = -11212. 0.24453E 05

PRINCIPAL ORIENTATIOW VECTORS (X,Y,2):
1.000 0.022 0.000 0.022 1.000 0.000 0.000 0.000 1.000
(THXYs 1.236 THY 2s 0.000 THX2= 0.000)

ALL CURRENT PREP 7 DATA WRITTEN TO FILE 16 NAMES FILE 16. CAT
FOR POSSIBLE RESUME FROM THIS POINT

* * * ** ROUT I NE COMPLETED ***" CP = 19.110

/ EOF ENCOUNTERED ON FILE 18

***** RUN COMPLETED ***** CP= 19.3300 TIME = 22.1737

_



CALC. NO. 42103 -C-00) su a n
C:\GDRDON\BEC0\ REACTOR \R 91 117\MF 91.R0 Page: 1

Wednesday Apri t 7, 1993 03:48:10 pm

(7,) ff;C/S O Ui 0VI'

TOTAL NUMBER OF AREAS SELECTED e 10 (OUT OF 10 DEFINED)

TOTAL SURFACE AREA 0F ALL SELECTED AREAS = 9752.6 h/,' h OAM .' ' *

TOTAL VOLUME = 9752.6

g, f[ g4; f,7:/ f 3TOTAL MASS = 111.18

CENTROID: XC= 23.147 YC= 12.804 ZC= 0.00000E+00

*** MOMENTS OF INERTIA ***

ABOUT ORIGIN ABOUT CENTROID PRINCIPAL
IXX = 0.19561E+06 0.17738E + 06 0.18537E+06
IYY = 0.17484E+06 0.11528E+06 0.10729E+06
IZZ = 0.37045E+06 0.29266E+06 0.29266E+06
IXY = 9292.5 23659.
lYZ = 0.00000E+00 0.00000E+00
IXZ = 0.00000E+00 0.00000E+00

PRINCIPAL ORIENTATION VECTORS (X,Y,Z):
0.947 -0.320 0.000 0.320 0.947 0.000 0.000 0.000 1.000
(THXys 18.652 THYZ= 0.000 THXZe 0.000)

ALL CURRENT PREP 7 DATA WRITTEN TO FILE 16 NAME= FILE 16.DAT
FOR POSSIBLE RESUME FROM THIS POINT

** ** * ROUT I NE COMPLE TED "** * CP = 22.190

/ EOF ENCOUNTERED ON FILE 18

***** RUN COMPLE1ED ***** CP= 22.3600 TIMES 9.4828

_ . - - _ - _ . - _ - - - _ _ _



CALC. NO. 42I03 -C-00I a ivo, n
C:\GORDON\BEC0\ REACTOR \R 91 117\MW91 19/, Page: 1

Wednesday April 7, 1993 03:48:28 pm
b,f /rfu'SYS OU I W _

,

t 1

TOTAL NUMBER OF AREAS SELECTED = 22 (OUT OF 22 DEFINED)

TOTAL SURFACE AREA 0F ALL SELECTED AREAS = 22371. O Y .' '
*'

TOTAL VOLUME = 70407.
9'y *TOTAL MASS a 3M.51 ( ( ,' \/ Q [ [j[ M / # *

CENTROID: XC= 4.1 74.' YC= 14.847 ZC= 121.00

*** MCNENTS OF INERTI A ***

ABOUT ORIGIN ABOUT CENTR 0!D PRINCIPAL
lxx = 0.64717E+07 0.69789E+06 0.69842E+06
!YY = 0.60445E+07 0.34955E+06 0.34902E+06
!ZZ = 0.10974E+07 0.10050E+07 0.10050E+07
lxy = 10482. 13598.
IYZ = 0.69794E+06 0.13459E 04
IXZ = 0.19626E+06 0.12950E 04

PRINCIPAL ORIENTATION VECTORS (X,Y,Z):
0.999 0.039 0.000 0.039 0.999 0.000 0.000 0.000 1.000
(THXY= 2.232 THYZ= 0.000 THXZ= 0.000)

ALL CURRENT PREP 7 DATA WRITTEN TO FILE 16 NAME= FILE 16.DAT
FOR POSSIBLE RESUME FROM THIS POINT

***** ROUTINE COMPLETED ***** CP = 17.250

/ EOF ENCOUNTERED ON FILE 18

*"** RUN COMPL E TED ** * ** CP= 17.4100 TIME = 22.2903
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CALC. No. 42 I 03 -C- 0 0 I s,, acts umr

/M t G $13 OtrE: 5 24 |
C:\GORDON\BEC0\ REACTOR \R 91 117\MF 117.R0 Page: 1

Wednesday April 7, 1993 03:47:56 pm (J' ,' jlv/* [],(< T ! [>[ V-Y 3 ]
.

]

TOTAL NUMBER OF AREAS SELECTED = 16 (OUT OF 16 DEFINED) |

TOTAL SURFACE AREA 0F ALL SELECTED AREAS = 12681.
TOTAL VOLUME = 12681.
TOTAL MASS * 155.97

CENTR 0!Da XC= 18.892 YC= 1.5488 ZC= 0.00000E+00

*** MOMENTS OF INERTIA ***

ABOUT ORIGIN ABOUT CENTROlD PRINCIPAL
lxx = 0.25470E+06 0.25432E+06} 0.25454E+06
lYY * 0.21662E+06 0.16095E+06 0.16074E+06
122 = 0.47132E+06 0.41528E+06 % 0.41528E+06#
IXY = 9019.0 4455.4 \
lY2 = 0.00000E+00 0.00000E+00 %

gg", fj ,g g,. ; pyj
lx2 = 0.00000E+00 0.00000E+00

PRINCIPAL ORIENTATION VECTORS (X,Y,2):
0.999 0.048 0.000 0.048 0.999 0.000 0.000 0.000 1.000
(THXYs 2.726 THYZ= 0.000 THXZe 0.000)

ALL CURRENT PREP 7 DATA WRITTEN TO FILE 16 NAME= FILE 16.DAT
FOR POSSIBLE RESUME FROM THIS POINT

***** ROUTINE COMPLETED ***** CP = 25.920

/ EOF ENCOUNTERED ON FILE 18

***** RUN COMPLETED ***** CP= 26.1400 TIME = 14.5262
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4 7 Pilgrim Station Reactor Building Stiffness Matrix between Elevations 23'-0" and 51'-0"
Stiffness Matrix Designation = K32

Deems has Defence Honeonte* ANSYS Refere se Output Feeneme: K-2151 OUT
Medei trem Tee of Lecaten

%se %mbe- Beoe wet t'ee9 ANSYS Gobei Coordeste System for St#faees potre Demeten
Onge Located at Reactor Ceaterkre end Top of Ease Met tEt 17'-6*l3 67.5 Reector CL X = hrth. Y = West. end 2 = Vertacal Up

2 39 3 stese,o, ct

Units = Kips and Feet

; Omo se. - . DX DV DZ Ret X Rot Y Rot Z DX DV DZ Ret X Ret V Ret Z
i

%+ce hoe 3 3 3 3 3 3 2 2 2 2 2 2
i

FX 3 13384720 -185354 144408 -2596611 -132904200 40450500 13384720 165354 144408 -2066371 -244544800 -40450500
FY 3 -165354 13724160 819 140444100 2751745 69472200 165354 -13724160 -819 246577300 1911238 69472280
FZ 3 -144409 819 58245400 336419400 638694700 -158460 144408 -819 -58245400 -336396300 -634622400 158460MX 3 25966' 140444100 336419400 144823100000 12647420000 -1065470000 2596611 -140444100 -336419400 -140862600000 -17574200000 1065470000
MY 3 1329042'x 2751745 6386S4700 1't647420000 143309200000 -570854200 132904200 -2751745 -63e694700 -125698.M 139561300000 570954200
M2 3 40450500 -69472280 -158460 -1065470000 -570854200 77802040000 -40450500 6S472290 158460 893648400 -569849800 778C2040000

1 FX 2 -13384720 165354 144408 2596611 132904200 40450500 13384720 165354 144408 2066371 244544800 40450500
FY 2 165354 -13724160 -819 -140444100 -2751745 69472290 165354 13724160 819 -246577300 1911238 -69472280
F2 2 144408 -819 -58245400 336419400 -638694700 158450 -144408 819 58245400 336396300 634622400 -158460
MX 2 -206637) 246577300 -336396300 -140862600000 -12569820000 -893648400 2066371 -246577300 336336300 147816100000 12629090000 89364640C
MY 2 -244544800 1911238 -634622400 -12574200000 -139581300000 569849800 244544800 1911238 634622400 12628090000 146457400000 569849800
MZ 2 -40450500 69472280 158460 1065470000 570654200 -77802040000 40450500 69472280 -158460 893648400 569849800 7780. 6

EQE Engineering NSHEET NO.

$sN'DJOB NO- 42103 JOB: Boston Edison PNPS PREPARED BY: DATE:

CALC.NO. 42103-C-OO1 SUBJECT: Reactor Building Seismic MOdel CHECKED BY: v y,, DATE: >G /- 7>m

Pese 1

__ _ .______.._.____ _ _____________________._____ _ _._ _ - _, , ,
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4.1 Pilgrim Station Reactor Building Stiffness Matrix between Elevations 74'-3" and 91'-3"

Stiffness Matrix Designation = KT64 ( KT64 is the TOTAL stiffness of all structural members between the elevations. )

Dynamse Node Deteme Henrontep ANSYS Refererice Output Fdename: KT-74 St.OUT
Model from Top of Locehon

Node Numbee Sue Met (feett ANSYS Gobel Cooedmete System for Stafnen Metna Denvetson
Onge located et Reactor Centertene end Top of Base Met (EL -17'-6')

8 108.2 Reactor CL X = North. Y = Wnt. and Z = Vertmet Upg
4 90_3 i Resetor Ct

Units = Kips and Feet

D4pleemment DX DV D2 Ret X Ret Y Rot 2 DX DV DZ Ret X Ret Y Roe Z

Force Node 6 8 8 6 8 6 4 4 4 4 4 4

FX 8 17538750 500 0 4476 -160000000 -210000000 -18000000 -500 0 4476 -160000000 210000000
FY e 500 22314380 0 200000000 -4478 22250730 -500 -22000000 0 200000000 -4476 22000000
FZ 8 0 0 84700500 830000000 -86000000 0 0 0 -85000000 -83COOOOOO B5620770 0

MX 8 4476 200000000 830000000 170000000000 -180000000 199000000 -4476 -200000000 -830000000 -17vvvvvuvvvu 178 6v N

MY 8 -160000000 -4476 -86000000 -180000000 80600000000 1980000000 157000000 4476 85620770 178000000 -78000000000 -1900000000

M2 e 210000000 22250730 0 199000000 1880000000 69300000000 210000000 22000000 0 199000000 1880000000 - 6 *-

FX 4 18000000 500 0 -4476 157000000 210000000 17538750 500 0 -4478 167000000 -210000000
FY 4 -500 -22000000 0 -200000000 4476 -22000000 500 22314380 0 200000000 4476 222M730

FZ 4 0 0 -85000000 -830000000 85620770 0 0 0 84700500 830000000 -86000000 0

MX 4 4476 200000000 -830000000 17vvvvvvvvuu 178000000 199000000 -4475 200000000 830000000 170000000000 -180000000 200000000
MY 4 160000000 -4476 65620770 178000000 -78000000000 1880000000 157000000 4476 86000000 -1800m 80600000000 -1900000000

M2 4 210000000 -22000000 0 200000000 -1900000000 -69000000000 -210000000 22250730 0 200000000 -1900000000 69300000000
1
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K-74 St XLS

M Pilgrim Station Reactor Building Stiffness Matrix between Elevations 74'-3" and 91'-3"
Stiffness Matrix Designation = K64 ( K64 =: KT64 - KD64 ) K64 is the TOTAL stiffness between the e!evations,

minus the stiffness of the DRYWELL Shield Watt
on-. mode 0 etene. wonnonw assys %*erence Output Fdename: NAv

Moder se Top of Loc et.on
Node Numbe+ Beee Wet l'**tt ANSYS Gbbea Coord.nete System for Stffnese Metnz Denweten

Or ges Located at heeton Centecime end Top of Base Met (El-17' 6*7
8 108.2 hector CL X = North. Y = West, and 2 = Verbeet Up
4 30 3 bactor CL

Units = Kips and Feet

D.epiecement DX DV D2 Ret X Rot Y Rot I DX DV D2 Rot X Ret Y Ret Z
force Nede 6 6 6 6 8 6 4 4 4 4 4 4

FX e 12924370 500 0 4476 118701300 -210000000 13385620 -500 0 4476 -118701300 210000000
FY e 500 17700000 0 158701 % 0 -4476 22250730 -500 -17385620 0 158701300 -4476 -22000000

"

FZ 8 0 0 625t9770 8300tX)o00 -860C0000 0 0 0 -62819270 -830000000 8562c770 0
MX e 4476 158701300 830000000 154562300000 -180000000 199000000 -4476 -158701300 8300000Cx) 155701500000 178000000 -200000000
MV 6 118701300 -4476 -86000000 -190000000 75562290000 1000000000 115701300 4476 25620770 178000000 -73701520000 -1900000000-
M2 5 210000000 22250730 0 199000000 1890000000 65310170000 210000000 -22000000 0 199000000 1890000000 -45010170000
FX 4 -13385620 -500 0 -4476 115701300 210000000 12924370 500 0 -4476 115701300 210000000
FY 4 500 17395620 0 -158701 T 0 4476 -22C00000 500 17700000 0 -15s701300 : 4476 22250730
FZ 4 0 0 62819270 -830000000 e5620770 0 0 0 62519770 830000000 86000000 0
MX 4 4476 158701300 -830000000 -165701500000 178000000 199000000 -4476 158701300 830000000 164S62300000 -18C000000 200000000
MV 4 118701300 -4476 85620770 178000000 -73701520000 1890000000 115701300 4476 -860C0000 180000000 75562280000 -1900000000
M2 4 210000000 22000000 0 200000000 -1900000000 65010170000 -210000(X)0 22250730 0 -200000000 19000C0000 65310170000

i
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K-91-117 xLs

07 Pilgrim Station Reactor Building Stiffness Matrix between Elevations 91'-3" and 117'-0"
Stiffness Matrix Designation = K76

Ovnemic Node Dg?once Honzonter ANSYS Refe ence Ou put Filename: K-91-117. CUT
Model from Top of Locaten

Node Neber Sese Met (8ee') A*CSYS Globel Coordeste System for StJfeese Meme Denweten
Onge Located et Reactor Cente tee and Top of Bese Met El. -17'-67

7 1318 Reactor C1. X = Nortn. Y = West,. end 2 = Vertzei Up
!

'

8 108 2 Reecto* Ct

Units = Kips and Feet

Ogpiecement OX DV D2 Rot X Rot Y Ret 2 Dit DV DZ Rot X Rot V Rot 2
Fo*ce iNode 7 7 7 7 7 7 6 6 6 8 6 8

FX 7 8343795 12704 0 162609 -106800600 -192994700 -8343795 12704 0 162609 106800600 182994700
$

FY 7 12704 15035630 0 192456000 -162609 72372530 12704 -15035630 0 192456000 -162609 -72372530
FZ 7 0 0 54734650 621704300 -281977300 O O O -54734650 -921704300 281977300 0MX 7 162609 192456000 621704300 115751700000 -1874688000 926368400 162609 -192456000 -621704300 -110824800000 1870575000 926368400MY 7 -106800600 -162609 -281977300 -1874688000 54017440000 2342332000 106800600 162609 281977300 1870525000 -51283350000 -2342332000
MZ 7 182994700 72372530 0 926369400 2342332000 42193720000 $82994700 72372530 0 926368400 2342332000 -42193720000
FX $ -8343795 -12704 0 162609 106800600 182994700 8343795 12704 0 -162509 106800600 182994700 e

FY e -12704 -15035630 0 192456000 162609 -77372530 12704 15035630 0 192456000 162609 72372530
FZ e O O -54734650 -621704300 281977300 O O O 54734650 621704300 281977300 0MX 8 162609 192456000 621704J00 -110824800000 1870525000 926368400 162609 -192456000 621704300 115751700000 -1874688000 926368400
MY e -106800600 -162609 201977300 1870525000 -51283350000 2342332000 106800600 162609 -281977300 -1874688000 54017440000 -2342332000MZ 8 182994700 -72372530 0 -926369400 -2342332000 -42193720000 182994700 72372530 0 -926369400 -2342332000 42193720000 .
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] RB-MASS.XLS

6N Pilgrim Station Reactor Building Lumped Mass Distribution for Elevations -17'-6" to 164'-6"

Units: Kips, Feet. Seconds

. Modst Locaton Floor Member Member Group Values Lumped Mass Results Member Group Values Lumped Mass Results
'Noda (note 1) Elevation Group Mass Centroid * Mass Centroid * Mass Moments of inertia * * Mass Moments of inertia * *

X Y' X Y lxx lyy Izz Imx lyy irr

9 182.O* 164*-6* roof 18.7 17.13 0.00 29.5 17.13 0 31251 18037 49286 64703 40218 104920
'

waits 21.7 17.13 0.00 66903 44361 111264
0 162.5* 145*-O" crane rait 60.3 17.13 -7.63 60.3 17.13 -7.63 189646 110563 300209 189646 110583 300209

walls 26.2 17.13 0.00 82123 54421 136544
7 133.8* 117*-O* floor 156.0 18.89 -1.55 363.4 10.96 7.27 297800 188400 486200 711800 409675 1121475

watts 388.5 4.17 14.85 697900 349600 1005000

f6 108.2* 91 *-3 * floor 111.2 23.15 -12.80 442.6 7.77 6.90 177400 115300 292700 841887 450498 1292385
walls 274.2 0.41 11.62 514100 248300 747700

4 90.3* 74*- 3 * floor 294.4 13.03 10.66 594.2 7.21 5.96 486200 238000 724200 1094994 596840 1691834,

walls 325.3 2.39 -7.30 624500 429200 1026000
,

*
'l3 67.5* 51 *-O* floor 277.2 -4.88 1.80 678.9 -5.14 0.79 554200 522700 1077000 1414880 1277062 2691942

' walls 478.0 -10.56 5.13 1066000 1047000 2049000

2 39.3* 2 3 *-O* floor 407.3 -0.49 29.81 1272.4 -1.34 20.76 1394000 744100 2138000 3759749 2374697 6134446
walls 1252.2 1.62 20.83 3482000 2162000 5443000

1 (-14.O* (-) 17*-6* floor 1126.4 4.04 8.70 1752.5 3.18 13.03 2590000 1980000 4570000 4390211 3063357 7453567 |
+

|
* Origin is located at the Reactor Centerline; X = North, Y = West

Mass Moments of inertia are about the Mass Centroid**

Note 1 - The verticallocation of the node is measured from the top of the base met (elev. -17*-6*). [
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EL, // 7.'0 " f Carif'o ) [ k U1,00c) d )fl44 k?ff): y,j q yjo b
w 1

/|5 weit. .Stn(ca., /%=AN Acrion pc.t t", ti;;up,a c m/ :

(, = 'l 51. ' E1% h 6 7 f.576)
z77 / u /y CcE / b

( zq, suo (___g 19 4)(i4 sss) n . z) . jy,5 e 8 :_,_9. s 2
=

_

2Ti ( 2. 6 ?-) (2 5. 2 5) 4 (IW

cuco: usian piyco eao asm ,9cin,v fu.<, 7 p. s 76, casc e t>)

f, : zzst ert
z rr w .< u

[,n = [2 7,4) (19,51.1. . 39, $ p ?,

(907)

.
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FQE ENGINEER!NG
SHEEI NO. M/

JOB NO. _.8/$3 _ JOB O /JU# C'EA/ /'VAJ BY -- N > DATE N 'i I/

CALC No Y!IQ. SUBJECT NKM2 00#A/Nr M/94/C MdtWL CHK'D$s0f{_ DATE ?h2.

/00 M WL l'La1/GI6'~Y
SPAN PARAMETERS

FLOOR LEVEL = 117-0
BEAM SIZE = W24x84

SPAN (ft) = 23.3
BEAM SPACING (ft) = 7.75

BEAM AREA (As) in2 = 24.7
BEAM I (in4) = 2.370

BEAM DEPTH (d) INCHES = 24.1
8.04n -

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) klf = 2.62
SLAB DEPTH (S.D ) inches = 15.5

BEAM DECK DEPTH (D.D.) inches = 4.5

POSITIVE MOMENT

COMPUTE EFFECTIVE WIDTH (b)

b (f t) = SMALLER OF (2 *(SPAN))/8 OR (2*(SPACING))/2

2 * SPAN /8 - 5.81
2*(SPACING)/2 = 7.75 EFFECTIVE WIDTH (b) = 5.81 FT

69.75 INCHES=

COMPUTE TRANSFORMED AREA OF CONCRETE

T. A. = (b'S.D.)/n
134.47 in2=

LOCATE THE NEUTRAL AXIS

TOTAL AREA = As + T. A.
159.17 in2=

N.A. = ((d' As)/2) + (T. A.)(d + D.D. + S.D./2))/(TOTAL AREA)
32.58 inches up from bottom of beam=

TOTAL MOMENT OF INERTIA

I tot = 1 + (As*(N. A. - d/2)" 2) + (T. A.)((d + S.D. + D.D. - N. A. - (S.D./2)) * 2)
14.691.76 in4=



.

.

toe monuma !D
$HEET NO.

'M 'J b 'M
JOB NO, '/ 2/0 3 jog . 6f @ g/ /dLEf?i_ 6 f 4 BY _l DATE

CAL C. NO.12/63 ' SUBJECT NT 9^ /Um's JE/I A//C /HJM( ____ CHKDIllM___. DATE 6[9 '1.
( - G Cl /0,0 /~t G od t= { E/IJIUT Y

FLOOR LEVEL = 117-0 BEAM SIZE = W24x84

NEGATIVE MOMENT

Kr = Ar*(b)/(As + (Ar) *(b)) Yc = ((d/2) + (D.D.) + (S.D.))*(Kr)
18.65 in= 0.768 =

I tot = (((d/2) 4 D.D. + (S.D./2)) * (Yc) * ( As)) 4 1 + (((Ar) * (b) * (Rvs '2))/2)
16,754 in4=

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

USEI= 14,692 in4

ASSUME SIMPLE BEAM ACTION FOR FREQUENCY

Fn = (9.87 / (2 * pi)) * (SORT (( E * l * g))/ (W * (SPAN * 4))
17.52 Hz=

ff /EA r%fn /)( f / (I// .'

f, : {22.4)f f'? 50 : M,$ /@
((1,7 7 )

.-.



EQE
EQE ENGINE E rdNG

SHEET NO. ID -

JOB NO S$21__ JOB _.. OW'M #9/M Mli BY ._.skd _._ DATE E[ '[I

/'/M(f(K dM LJ/#6 M.'M!$udH(AE.h...___. CHK'D._M[. DATE 6[/ M._,CALC. NO u ;M 3 ' SUBJECT |

| |0,0 f l ofic F L L /la /trr i

SPAN PARAMETERS
|

FLOOR LEVEL = 117-0
BEAM SIZE = W36x150

SPAN (ft) = 33.0
BEAM SPACING (f t) = 7.75

BEAM AREA (As) in2 - 44.2
BEAM i (in4) - 9,040

BEAM DEPTH (d) INCHES - 35.85
8.04n =

REIN. AREA (Ar) in2/f t = 1.17 )
REBAR VERTICAL SPACING (Rvs) inches = 6.25 ,

|

YOUNG'S MODULUS OF ELASTICITY (STEEL) E = 29,000 ksi
WEIGHT OF BEAM (W) ktf = 2.69
SLAB DEPTH (S.D.) inches = 15.5

BEAM DECK DEPTH (D.D.) inches - 4.5

POSITIVE MOMENT

COMPUTE FFFECTIVE WIDTH (b)

b (f t) = SMALLER OF (2'(SPAN))/8 OR (2*(SPACING))/2

2* SPAN /8 = 8.25 1

2'(SPACING)/2 - 7.75 EFFECTIVE WIDTH (b) = 7,75 FT

93 INCHES=

COMPUTE TRANSFORMED AREA OF CONCRETE

T. A. = (b * S.D.)/n
179.29 in2=

LOCATE THE NEUTRAL AXIS

TOTAL AREA = As + T. A.
223.49 in2=

N. A. - ((d' As)/2) + (T. A.)(d + D.D. + S.D./2))/(TOTAL AREA)
42.13 inches up from bottom of beam=

i

TOTAL MOMENT OF INERTIA

I tot = 1 + ( As *(N. A. - d/2) * 2) + (T. A.)((d + S.D. + D.D. - N. A. - (S.D./2)) 2)
41,326.08 in4=

. ___ _ -_--___ -_
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ECE ENGINEERWG gj ;j
SHEET NO. *

JOB NO. MSld 3 . JOB.,__/(WM fdll6Y._tW5 BY __k 'i'' DATE
' ''

CALC. NO U/ 73 SUBJECT #Ds/F dhid/4'A M/P//C NdML CHK'D.2djd_ DATE6 f.3_.
- C -J')/

|0,0 ft tH/1 /~ C dxt?! . ' r/

'

FLOOR LEVEL = 117 0 BEAM SIZE = W36x150

NEGATIVE MOMENT

Kr - Ar*(b)/(As + ( Ar) *(b)) Yc = ((d/2) + (D.D.) + (S.D.))*(Kr)
21.46 in0.711 ==

i tot - (((d/2) + D.D. 4 (S.D./2)) * (Yc) * (As)) + 1 + (((Ar) * (b) * (Rvs "2))/2)
41,910 in4=

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

USEI = 41,326 in4

ASSUME SIMPLE BEAM ACTION FOR FREQUENCY

f n - (9.87 / (2 * pi)) * (SORT (( E * 1 * g))/ (W * (SPAN * 4))
14.40 Hzr-

f/(CD /3GdA/) /)C 7/IN

(q : [2 2 4) [/7,76) : 3 ?. 7 //&

f 9'77)



imEr4GiNEEpird[ gp

JOB NO _k$!fl. ._ JOB 603 U'''' # */'I ' ' #' -- BY _A DATE [ifE_
' ''

-

CALC NO 3$/AL SUBJECT _[0MF 4/'''M/A '' M / '"'/' C /'/ 7<MC CHK'DhaC g_ DATE6[/[N_
- C -Cal

/0.0 ftofA n d/tJI!,tri

SPAN PARAMETERS

FLOOR LEVEL = 117 0
BEAM SIZE = W24x145

SPAN (f t) - 22.0
BEAM SPACING (f t) = 7.75

BEAM AREA (As)in2 = 24.74
BEAM I (in4) 4,570=

BEAM DEPTH (d) INCHES = 24.74
8.04n =

REIN. AREA (Ar) in2/ft = 1.17
REBAR VERTICAL SPACING (Rvs) inches = 0,25

YOUNG'S MODULUS OF ELASTICITY (STEEL) E = 29,000 ksi
WEIGHT OF BEAM (W) klf = 2.69
SLAB DEPTH (S.D.) inches = 15.5

BEAM DECK DEPTH (D.D.) inches = 4.5

POSITIVE MOMENT

COMPUTE EFFECTIVE WIDTH (b)

b (f t) = SMALLER OF (2'(SPAN))/8 OR (2 *(SPACING))/2

2 * SPAN /8 = 5.50
2 *(SPACING)/2 = 7.75 EFFECTIVE WIDTH (b) = 5.50 FT

66 INCHES=

COMPUTE TRANSFORMED AREA OF CONCRETE

T. A. = (b 'S.D.)/n
127.24 in2=

LOCATE THE NEUTRAL AXIS

TOTAL AREA = As + T. A.
151.98 in?=

N. A. = ((d * As)/2) + (T. A.)(d + D.D. + S.D./2))/(TOTAL AREA)
32.98 inches up from bottom of beam=

TOTAL MOMENT OF INERTIA

I tot = 1 + (As *(N. A. - d/2)^ 2) + (T. A.)((d + S.D. + D.D. - N. A. - (S.D./2))' 2)
17,124.87 in4=
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EQE frGINEETMG I ' , E'
,

"
SHEET NO.

OfJ/#4/ C/M '''O BY _'N ' DATE 5'Il~

JOB NO. $!03 JOB

C ALC NO.1/$ 0 3' SUBJECT N GW 0 V/ 'd /#.I' I8'i'*f / C M id6 L- CHK'DMM_ DATE6/8 _/

C-00/
|0. 0 /~/ 00iz /:ln f /d/L/T'l

FLOOR LEVEL = 117-0 BEAM SIZE = W24x145

NEGATIVE MOMENT

Kr = Ar*(b)/(As + (Ar) *(b)) Ye = ((d/2) + (D.D.) + (S.D.))*(Kr)
18.65 in= 0.757 =

I tot = (((d/2) + D.D. + (S.D./2)) * (YC) * (As)) + l + (((Ar) * (b) * (Rvs '2))/2)
18,944 in4=

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

USEI= 17,125 in4

ASSUME SIMPLE BEAM ACTION FOR FREQUENCY

Fn = (9.87 / (2 * pi)) * (SORT (( E * 1 * g))/ (W * (SPAN 4))
20.85 Hz=

0/91/1 A(T/0')ff f /!A) t

f.n= (20,65) [2 2 9) = 4 7.3 //E
( 9,U)

__ _ _ _
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EQE ENGIN[[ fang
7SHEET NO.

'll DATE E I'idJOB NO. U/93 JOB ___3# W ## '9 /U d /' 6 < J BY

CALC NO. W /03" $UBJECT 'W C / C V' Z'4% fE / W /C # #'#8 '- CHK'D6cCJrk DATE S /[.$_
~

'

C 001
/00 ,cuj;c ptz;iniu 7y

SPAN PARAMETERS ]

FLOOR LEVEL = 117-0
BEAM SIZE = W21 x82

SPAN (f t) = 23.3
BEAM SPACING (ft) = 7.75

BEAM AREA (As) in2 = 24.2
BEAM I (in4) = 1,760

BEAM DEPTH (d) INCHES = 21.43
8.04n =

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) kit = 2.62
SLAB DEPTH (S.D.) inches = 15.5

BEAM DECK DEPTH (D.D.) inches = 4.5

POSITIVE MOMENT

COMPUTE EFFECTIVE WIDTH (b)

b (f t) = SMALLER OF (2*(SPAN))/8 OR (2*(SPACING))/2

2* SPAN /8 = 5.81
2'(SPACING)/2 = 7.75 EFFECTIVE WIDTH (b) = 5.81 FT

69.75 INCHES=

COMPUTE TRANSFORMED AREA OF CONCRETE

T. A. = (b' S.D.)/n
134.47 in2=

LOCATE THE NEUTRAL AXIS

TOTAL AREA = As + T A.
158.67 in2=

N. A. = ((d' As)/2) + (T. A.)(d + D.D. + S.D./2))/(TOYAL AREA)
30.18 inches up from bottom of beam=

TOTAL MOMENT OF INERTIA

1 tot = 1 + (As*(N. A. - d/2)' 2) + (T. A.)((d + S.D. + D.D. - N. A. - (S.D./2))^ 2)
12,576.28 in4=



_
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IGE EtGNEErrtti ,,

JOB NO Y2/73 JOB 8 0 Sfj ^/ 6 2! M Y _ [ 6 ?? . BY _.1/N- . DATE $_.h'<?S

jjcngp(QQg__ogigy|qj_f.t [ M isa 11U13/4 % |3Mic AfGaEL.?CALC, no 42103 sug3tcr

- C ~ 00 /
/0,0 FL00/2 fiE//diury

FLOOR LEVEL - 117 0 DEAM SIZE - W21 x82

NEGATIVE MOMENT

Kr - Ar*1b)/(As + ( Ar) *(b)) Yc = ((d/2) 4 (D.D.) + (S.D.)) *(Kr)
- 0.771 17.71 in=

I tot - (((d/2) + D.D. + (S.D./2)) * (Yc) * (As)) 4 i + (((Ar) * (b) * (Rvs "2))/2)
14,792 in4-

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

USEI * 12,576 in4

ASSUME SIMPLE BEAM ACTION FOR FREQUENCY

Fn = (9.87 / (2 * pi)) * (SORT (( E * l * g))/ (W * (SPAN ~ 4))
16.21 Hz=

r|| U) BEdet &cr/?H
|

(h, = f16 1)(? ? 'I) - 36,8 //E

( 'fa t 7)
!
,

l

l

|
|
!
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EQE UGNEEf4NG j y ;'
SHEET NO ,

JOB NO l/4/03 JOB __d'##^' 50$d^' #' - BY _dl+/ DATE NU

C ALC. NO. .Y E /dI~ SUBJECT ACddfl& J u/M/Wr Sd/&^tC Mvd50 CHK'Dihd/[_ DATE d '/ _

C - 921 /O,0 f LOU /2 5L &Yl' / LIT'/5

SPAN PARAMETERS

FLOOR LEVEL = 91-3
BEAM SIZE = W21 x62

SPAN (ft) = 23.3
BEAM SPACING (f t) = 7.75

BEAM AREA (As) in2 = 18.3
BEAM I (in4) = 1,330

BEAM DEPTH (d) INCHES = 20.99
8.04n =

RE|N. AREA (Ar) in2/f t = 0.83
REBAR VERTICAL SPACING (Rvs) inches = 6.25

YOUNG'S MODULUS OF ELASTICITY (STEEL) E = 29,000 ksi
WEIGHT OF BEAM (W) klf = 2.62
SLAB DEPTH (S.D.) inches = 15.5

BEAM DECK DEPTH (D.D.) inches = 4.5

POSITIVE MOMENT

COMPUTE EFFECTIVE WIDTH (b)

b (f t) = SMALLER OF (2*(SPAN))/8 OR (2*(SPACING))/2
;

2 * SPAN /8 - 5.81
2*(SPACING)/2 = 7.75 EFFECTIVE WIDTH (b) = 5.81 FT

69.75 INCHES=

COMPUTE TRANSFORMED AREA OF CONCRETE

T. A. = (b'S.D.)/n
134.47 in2=

LOCATE THE NEUTRAL AXIS

TOTAL AREA = As + T. A.
152.77 in2=

N. A. = ((d * As)/2) + (T. A.)(d + D.D. + S.D./2))/(TOTAL AREA) j
30.52 inches up from bottom of beam j=

!
TOTAL MOMENT OF INERTIA ]

!

I tot = 1 + (As *(N. A. - d/2)"2) + (T. A.)((d + S.D. + D.D. - N. A. - (S.D./2))'2)
9,663.16 in4 )=

!

|

I
I

-J
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(CE ENGNfif4NG

DATE EifS .JOB NO. N/d JOB.._/h20'l EE/20d At'/M

___ CHYD@()$_ DATEb|4|.3.
BY '' #'

CALC NO. $?' U SUBJECT M i1C TC/2 13UllD)Mr 5 f/5/4/C Afisk:L.
-C-001

|O, O /~L 0M /~L E x /Gt L! TY

FLOOR LEVEL = 91-3 BEAM SIZE = W21 x62

NEGATIVE MOMENT

Kr = Ar*(b)/(As + (Ar) *(b)) Yc = ((d/2) + (D.D.) + (S.D.))*(Kr)
17.28 in= 0.760 =

I tot = (((d/2) + D.D. + (S.D./2)) * (Yc) * ( As)) + l + (((Ar) * (b) * (Rvs ~ 2))/2)
10,785 in4=

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

USE I = 9,663 in4

ASSUME SIMPLE BEAM ACTION FOR FREQUENCY

Fn = (9.87 / (2 * pi)) * (SORT (( E * l * g))/ (W * (SPAN ~ 4))
14.21 Hz=

fl/[O digtf A'C7/M|

|%E))(2^A):. 3 2< ?- || ?(m =

( is ( 7)



EQE ENGINE [ RING
SHEET NO. /N

JOB dONI O/i'''V #' N BV 'I DATE E.. I"2 2.Y'?/93JOB NO.

C ALC No. '| 2|'I N' SUBJECT A/4:RM t)d/ L!)/Mr_j/'ISgfq_ P0Qf L.-.- CHV D@f.lf|. DATEb|||k
' 0| |0. 0 fl0GH f:{f)(/d/L/7'y'

SPAN PARAMETERS

FLOOR LEVEL = 91-3
BEAM SIZE = W18x50

SPAN (f t) = 20.3
BEAM SPACING (f t) = 7.75

DEAM AREA (As)in2 = 14.7
BEAM i (in4) = 802

BEAM DEPTH (d) INCHES = 17.99
8.04n -

REIN. AREA (Ar) in2/f t - 0.83
REDAR VERTICAL SPACING (Rvs) inches = 6.25

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

WEIGHT OF DEAM (W) klf = 2.62
SLAG DEPTH (S.D.) inches = 15.5

BEAM DECK DEPTH (D.D.) inches = 4.5

POSITIVE MOMENT

COMPUTE EFFECTIVE WIDTH (b)

b (f t) = SMALLER OF (2*(SPAN))/8 OR (2*(SPACING))/2

2 * SPAN /8 = 5.06
2 *(SPACING)/2 - 7.75 EFFECTIVE WIDTH (b) = 5.06 FT

60.75 INCHES=

COMPUTE TRANSFORMED AREA OF CONCRETE

T. A. = (b' S.D.)/n
117.12 in2=

LOCATE THE NEUTRAL AXIS

TOTAL AREA = As + T. A. ,

|131.82 in2=

|

N. A. = ((d* As)/2) + (T. A.)(d + D.D. + S.D./2))/(TOTAL AREA) |

27.87 inches up from bottom of beam=

TOTAL MOMENT OF INERTIA

I tot = 1 + (As*(N. A. - d/2) * 2) + (T. A.)((d + S.D. + D.D. - N. A. - (S.D./2)) 2)
6,696.94 in4=



- . . ..

ECE [NGINEERING
SHEET NO. /N

JOB NO. #/2 /O3 JO B._ _ d ! F 4'/ /id/JC d /hY/'S __ BY d DATE I' N '

CHK'D0;(,)h DATEb|Y|6CALC. NO. ||NN.L. SUB3LCT. Ef*/] C 700 8 V' W %'6* S E/J N I: M fOfL .
"| /QO FLOGt2 FLKfidtLITY

FLOOR LEVEL = 91-3 BEAM SIZE = W18x50

NEGAT(VE MOMENT

Kr = Ar*(b)/(As + (Ar) *(b)) Yc = ((d/2) + (D.D.) + (S.D.))*(Kr)
16.45 in= 0.774 =

I tot = Wd/2) + D.D. + (S.D./2)) * (Yc) * (As)) 4 i + (((Ar) * (b) * (Rvs * 2))/2)
7,909 in4=

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

USE I = 6,697 in4

ASSUME SIMPLE BEAM ACTION FOR FREQUENCY

fn = (9.87 / (2 * pi)) * (SORT (( E * l * g))/ (W * (SPAN * 4))
15.60 Hz=

F1/EO 6E4%f ACT!IN

th ; f/ S 60) f 2 7. '!] - 3[o 9 |}E,

(:<.t v

.. . ..
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ECE ENGINEf fMG j,gy

JOB NO '/ f / 9_.. JOB _I(G D(f.Sil'Md/_ $ d_U . ._ B Y ._ b _ DATE [.i' '
CALC. NO YSLL. SUBJECT _[l3ldif//{$6 2.@f_C.MMN CHK'Dhch[_ DATED [-(f

'~0#' |00 SLCut? j~t'U/6/L /TY

SPAN PARAMETERS

FLOOR LEVEL = 91-3
DEAM SIZE = W30x108

SPAN (ft) = 34.8
BEAM SPACING (f t) = 7.75

BEAM AREA (As) in2 = 31.8
BEAM i (in4) = 4,470

BEAM DEPTH (d) INCHES = 29.83
8.04n =

REIN. AREA (Ar) in2/f t = 0.83
REBAR VERTICAL SPACING (Rvs) inches - G.25

YOUNG'S MODULUS OF ELASTICITY (STEEL) E - 29,000 ksi
WEIGHT OF BEAM (W) klf = 2.65
SLAB DEPTH (S.D.) inches = 15.5

BEAM DECK DEPTH (D.D,) inches = 4.5
,

POSITIVE MOMENT

COMPUTE EFFECTIVE WIDTH (b)

b (ft) = SM ALLER OF (2*(SPAN))/8 OR (2 *(SPACING))/2

2 * SPAN /8 = 8.09
2 *(SPACING)/2 -- 7.75 EFFECTIVE WIDTH (b) = 7.75 FT

93 INCHES=

COMPUTE TRANSFORMED AREA OF CONCRETE

T. A. = (b'S.D.)/n
179.29 in2-

LOCATE THE NEUTRAL AXIS

TOTAL AREA = As + T. A.
211.09 in2=

N. A. = ((d * As)/2) 4 (T. A.)(d + D.D. + S.D./2))/(TOTAL AREA)
37,99 inches up from bottom of beam=

TOTAL MOMENT OF INERTIA

I tot = 1 + (As*(N. A. - d/2)" 2) + (T. A.)((d + S.D. + D.D. - N. A. - (S.D./2)) * 2)
24,401.29 in4=

i

|
1
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tot (NGttdErmG i

/IY ISHEE1 NO

\' N '*'' DATE [ * "E EJOB NO. YElM5_ JOB .._5!W AA'M A2/3 BY

14 /5/ //C f/AF L. CHK'D$()fn_ DATED ['/_.CALC. NOY 2/ ff.~._ SUBJECT /%49ff'I_jf@>4NG V

|' |0 0 FLQ0it. FLO/G/Li;*y

FLOOR LEVEL = 91-3 BEAM SIZE - W30x108 |

NEQATIVE MOMENT

Kr - Ar*(b)/(As & (Ar) *(b)) Yc = ((d/2) + (D.D.) + (S.D.))*(Kr)
19.24 in0.708 ==

i tot - (((d/2) + D.D. + (S.D./2)) * (Yc) * (As)) 4 i + (((Ar) * (b) * (Rvs * 2))/2)
24,105 in4-

MOMENT OF INERTIA FOR FREQUENCY CALCULATION IS THE
SMALLER OF THAT DETERMINED FOR THE POSITIVE OR NEGATI\'E MOMENTS

USE I - 24.105 in4

ASSUME SIMPLE DEAM ACTION FOR FREQUENCY )

Fn = (9.87 / (2 * pi)) * (SORT (( E * 1 * g))/ (W * (SPAN * 4))
9.99 Hz=

C HC# C V, f/?lo ve/V/ VS talt, ft /ED ~ f 10 0.? MA MCTION UNiCH
IS Met:4 Affi2 CiMid76 pai? TNis ,5/ % V ddC<fus sG. OF l'ssh!.itd7

1

{[^$$() W {O/Y[/ $[$ $f,h h e?

-

'

f 4 $
. 4

m
DUC 2b W WY

(m f9. 99) 2 2 4 22.7 NE:

'/. VI 7

I
1

|

|
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fGE ENGNfli4NG
SHEEI NO _/ _ |

' N' DATEJOB NO. J.8143_ JOB _/M40/f/_. $'l/E7'1E'S .__ BY
~

CALC NO '/7/0L. SUBJECT / NSU$._fYSO. fd'' A7'0 d Ib _ CHK'Dhb DATE6 9.1
~ ( ~ 0 0| | 0, C ff 00/L FLA X f6 f t / 7 )'

SPAN PARAMETERS

FLOOR LEVEL = 74 3
BEAM SIZE = W21 x62

SPAN (f t) = 23.3
BEAM SPACING (f t) = 7.75

BEAM AREA (As) in2 = 18.3
M D/'# E' Y'UDEAM i (in4) = 1,330 /

DEAM DEPTH (d) INCHES = 20.99 //3 5 w.(6 /fv /%e'

# '

REIN. AREA (Ar) in2/f t
REBAR VERTICAL SPACING (Rvs) inches = 6.25 5014 BL # /> 72-

YOUNG'S MODULUS OF ELASTICITY (STEEL) E = 29,000 ksi ()/;g
- ,0 t/

WEIGHT OF DEAM (W) klf = 2.98 fj,g g . /, /6
SLAB DEPTH (S.D.) inches = 15.5

Ob' ' '

UEAM DECK DEPTH (D.D.) inches = 4.5 2., 9 fA|ff

POSITIVE MOMENT

COMPUTE EFFECTIVE WIDTH (b)

b (f t) - SMALLER OF (2'(SPAN))/8 OR (2 *(SPACING))/2

2 * SPAN /8 = 5.81
2'(SPACING)/2 - 7.75 EFFECTIVE WIDTH (b) - 5.81 FT

69.75 INCHES=

COMPUTE TRANSFORMED AT i OF CONCRETE

T. A. - (b' S.D.)/n
134.47 in2=

LOCATE THE NEUTRAL AXIS

TOTAL AREA As + T. A.=

152.77 in2=

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

TOTAL MOMENT OF INERTIA

Itot - I + (As *(N. A. - d/2F 2) + (T. A.)((d + S.D. + D.D. - N. A. - (S.D./2)) * 2)
9,663.16 in4=

- - - _ _ _ _ . _ _ _ _ _ _ - _ _ - . . _ _ .
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DATE

./d_ DATE (y? _5_CALC NO.M2/2M_ SUBJECT #dff## d 'l" d'^'*' f'< '''*0 # '
-- CHK'D

'l*00| /0,0 Fl.00/' Filx/rsiciTY

FLOOR LEVEL = 74 3 BEAM SIZE = W21 x62

NEGATIVE MOMENT

Kr - Ar*(b)/(As + (Ar) *(b)) Yc = ((d/2) + (D.D ) + (S.D.))*(Kr)
15.98 in= 0.703 =

I tot = (((d/2) + D.D. 4 (S.D./2)) * (Yc) * (As)) + | 4 (((Ar) * (b) * (Rvs 2))/2)
9,671 in4=

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

USEI= 9,663 in4

ASSUME SIMPLE BEAM ACTION FOR FREQUENCY

Fn = (9.87 / (2 * pi)) * (SORT (( E * l * g))/ (W * (SPAN 4))
13.33 Hz=

Ff/CQ /%2N ncrioN

f,, = /3,3 3)f 2 2 S} . 30,3 N ?,

(9.v 7)

COAllLus/CA/ F0/: f( 00L f( E X/6/L /fy

BY /.l!& 'D'f/0N (F f/?EGui, s'c. Y /MsvCTS, 72/E /~ U M J N/LLi

ti C r /: I G, !6 ( y , ME pftiv/Arun1 fdttjvfA'cy /%E f//dC hD
di!,;ti c oiGiridd : /5 2' . 7 HP ( W30 ' /Cif 6 7 TV" 9/. .' f ' in t/LL) .
mc tu rw.it fraw. it| cf 77;d /Ju1.um6 (ftyto ry5s

l' vC/J (Ok/fA 7114stl 77/t.5 (ft|Ll/L flf. /AI WE ll- G //2, /]4NCE,)AtJoil) Wil.L- OE d

rpc raux,vcia w am:: .a x m., iv a v.aw,. n .v =c ,a

/bti','' Ass ey/jp ys a= TIL LCM 2 60uNd of' ru O VE. fL L / l6% ''
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Reactor Building Major Components Lict - Revision 0

O h, .

hpBuilding Elevation Equip. ID ; # of items Description Weight / Item (Ibs) Reference Dng. SEEK 1.ac. Notes
(V,VM)= Vendor Doc.

h,
-

Reactor (-) 17' - 6" X203 1 HPCI Turtine 21,000 2300-1-10 (V) 41500-1462 I
P205 1 HPCI Pump 16,310 2271-21-2 (V) 41500-1446 1 G 3,
X202 1 RCIC Turbine 2,500 2059-2-12 (V) 41500-1397 I IN

,

P206 1 RCIC Pump 6,820 2287-23-3 (V) 41500-1459 1 Q M
,

E207A,B 2 RHR lleat Exchanger 40,000 2521-5-4 41500-1653

2 _|
yy |

P203 A,B,C,D 4 RHR Pumps 10,900 2331-12-5 41500-1496 3 %

P209A.B 2 CRD Pumps 6,750 M9-13-1 41200-4428 1,3

M9-14-1 41200-4429 -

P2IS A,B 2 Core Spray Pumps 9.330 2249-24-1 (V) 41500-1439 2,3
23' - 0" Various 145 CRD Hydraulic Control Units 785 MIDIl-3 41500-0167 10 2,

SDIV East / West 2 Scram Discharge Volume Tanks 44,700 CIS.O.1402, Rev. 0 2714-0685 16 ]
*

MCC D7 1 MCC Environmental Enclosure 17.1% CYGNA Calc. C7 3206-0271 4 ;
MCC D8 1 MCC Emironmental Enclosure 19,361 CYGNA Calc. C7 3206-0271 5

f3MCC D9 1 MCC Environmental Enclosure 20,861 CYGNA Calc. C7 3206-0271 6
MCC B17 1 MCC Environmental Enclosure 16,118 CYGNA Calc. C7 3206-0271 7 7'. 'MCC BI8 I MCC Environmental Enclosure 19,512 CYGNA Calc. C7 3206-0271 8 - '

MCC B20 1 MCC Emironmental Enclosure 14,286 CYGNA Calc. C7 3206-0271 9

d51' - 0" VUI t 201 A B 2 SBGT Filter Assembly 6,600 6498-M-50 (Spec.) 2705-0125 15
VSF101 A,B C 3 Turbine Bldg. Supply Fans 8,000 M339 41100-2035 11

T208 1 C.U. Backwash Receiving Tank 16,875 2718-1-2 (V) 41500-1897 2
E208A,B,C 3 C.U. Regen Heat Exchanger 7,920 V1034 (VM) 4324-1844 2 Z |
E216A,B 2 C.U. Non-Regen Heat Exchanger 4,675 V1034 (VM) 4324-1844 2
X204A,B 2 Motor Generator (M.G.) Sets 95,000 2483-21-1 (V) 41500-1599 13 Q74* - 3" T204 1 Fuel Poot Demineralizer 13,200 MI55-7-3 (V) 41200-7434 2 --. j-
E206A,B 2 Fuel Pool Heat Exchanger 3,900 M i1-2-5 412004451 2 C
T216A,B 2 C. U. Powdex Units 8,850 2640-003-5 (V) 41500-1712 2 I

VSF204A,B 2 M.G. Sets for Supply Fans 1,880 M339 41100-2035 II

N/A N/A Spent Fuel Cask 52,000 ELNRCI.2.83.181 1434-2081 18
78' - 3" N/A 1 Spent Fuel Pool 2,500#/sq fl. SUDDSRF 93-001 Not Available 24
9 t* - 3" T205 1 Standby Liquid ControlTank 46,500 2036-22-1 41500-1378 2,21

T201 A,B 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 19 6
N/A N/A Drver/Ssparator Storage Pool N/A N/A N/A 20 S

DPage1 y
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Resetor Building Major Components List - Resision 0

O

ydBuilding Elevation Equip. ID # of items Description Weight / Item (lbs) Reference Dn g. SEEK Iac, Notes
Reactor 117'- 0* H2O1 1 Reactor Building Crane 252,000 C158 41100-0236 17 ,y

X208 1 Refueling Crane 40,000 MIMA-22 41201-0633 2.2 :

f}hgAux. Bay 3' - 0* E209A,B 2 RBCCW Heat Exchanger 67,000 M11-52-2 41200-0688 2
E122A,B 2 TBCCW Heat Exchanger 29,000 Mi1-3-8 41200 4 452 2 oQ4,

23' - 0* VHWB101 A,B 2 Aux. Heating Boilers 46.700 M40-2-2BC 41200-5213 2.12 OW '

'T121 1 Acid StorageTank 94,700 M22-1-4 41200-4832 2 A<

T122 1 Caustic Storage Tank 29,660 M22-24 412004 833 2
Turbine $ 1' - 0* P103 A,B,C 3 Reactor Feed Pumps 39,050 M5-4-7 412004 237 1,3

Notes: 1. Does not include pedestal weight / baseplate weight included
2. Includes fluid weight for full operational condition | ]
3. Includes weight for pump and motor | j
4. D7 weight distribution: MCC=6,750#, Enclosure =8,686#, Insulation =1,760#; Ref. Dwg. E9-1 (41201-1080)

|
'

5. D8 weight distribution: MCC=3,750#, Enclosure =12.336#, Insulation =3,275#; Ref. Dwg. E9-2 (41201-1071)
6. D9 weight distribution: MCC=5,250#, Enclosure =12,336#, Insulation =3,275#; Ref. Dwg. E9-7-9 (41200-3367) I,[
7. B17 weight distribution: MCC=7,150#, Enclosure =7,123#, Insulation =1,845#; Ref. Dwg. E8-13-8 (41200-3312) { ;
8. B18 weight distribution: MCC=7,150#, Enclosure =9,712#, Insulation =2,650#; Ref. Dwg. E8-15-7 (41200-3314) #

9. B20 weight distribution: MCC=6.500#, Enclosure =6,136#, lasulation=1,650#; Ref. Dug. E8-19-9 (41200-3318) ]~
10. Approx.1/2 of total # of HCITs located west of drywell; I/2 cast of drywell; Ref. FSAR Fig. 3.4-9
11. Includes fan and motor weight without pedestal or grout pad. | |

*-

12. Weight of water estimated from boiler tube heated surface area; approx.1,000 gallons or 8,300 pounds. 2
13. Weight is for motor and generator as a set. |
14. Weight of full tank computed using dimensions provided on dwg. M22-4-3. O
15. Filter assembly unit weight uhen operational. Does not include weights of pipe supported valves. -y,

16. Weight of tank, fluid, and shielding included. | M
17. Includes weight of bridge crane and trolley; Crane capacity rated at 100 tons.

18. Total lilled weight which includes load of spent fuel; BECo does not currently own or 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 normally empty; During refueling conditions pool contains water, dryer, and separator.
_21. Total weight calculated using information from MIF3-2 (41500-0279) and listed reference drawing.
22. Total dead weight of refueling bridge without hoist lo:ds.- | | t

23. Based on phone discussion with 1 White of EQE, weight will be covered b* floor deadweight allowance. i

24. Weight in spent fuel pool afler rerack to 3859 cells; each fuel bundle is 680Nith 411,300# for the rack structure;
water weight not included; surface area of pool is 40' - 4* X 30' - 6*. | |

k
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CHECKING CRITERIA CHECKLIST

fW M, I -v 73, /03 -? J/5, //7-4 /5h

Cl!ent 89.sfM) EDuov' Proioct W5' B' N AO

Job No. M/d 3 Calc. No. C-88/

Revision No. O
-

Criteria Yes No N/A Comment No.

1. Originator followed defined procedures. /

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 referon;os current,

correctly selected, and incorporated.

6. Technicalinput properly selected and

adequately identified. Any specific input to

be excluded are adequately identified.

7. Applicable codos, standards and regulatory

requirements identified and properly used.

8. Analytical steps can be verified without

recourse to originator.

9. Each page of the work identified and traco-

able to originator, date and job or equivalent

control number.

10. All markings legible and identifiable. [
Page / ofJ
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CHECKING CRITERIA CHECKLIST

F02 DN, / -> 73, /c]3 -+ //5, //7-? /Sb

Cf;ent 2 0s 7 0 +) A Pts o iJ Project W OM AN
~

Job No. 4 A /f) 7 Calc. No.

Revision No. O

Criteria Yes No N/A Comment No.

11. Work clearly references any final supporting
computer runs.

12. Final computer runs include input listing and f
output.

13. Final computer runs contain unique number
/identifier.

14.Rosults consistent with inputs, technical
/procedures, and other project critoria.

15.Results are reasonable. /

16. Revisions are clearly documented. /

17. Technical interface requirements in the

Project Plan have boon satisfied.

18 All documentation available to checker. /

19. Computer program version identified. [

20. Computer program version certified and

application valid.

6 MN1Checked by: *e*1 Date: -

g / '

"[ Page 8 of ,3 Y b

.

WWi M $$#O E

, - - - . . - . -. , ,.,



-. . . ..

K r 7/:<M a u r r3 J"' l',I
#43/.5

CHECKING CRITERIA CHECKLIST

| --+ 7' , 103 AIIS, //74/sb6foc 50.

b SDG AW5Client Bos7w) St 5 o d Project

Job No. 4A/03 Calc. No. [*00|

ORevision No.

CHECKING CRITERIA CHECKLIST

Comment No. Comment Resolved by:

Date:
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CHECKING CRITERIA CHECKLIST

FCA J//, 77 7/mov64 /02, MD //b MLy
>

Client dWron fGin ed Project f B- M/W M/dLL

V l]3 C - M fJob No. 07/03 Calc. No.

Revision No. O

Criteria Yes No N/A Comment No.

1. Originator followed defined procedures. y
2. Title, purpose and functior' of the work

Ychecked are adequately described.

3. Work method clearly stated ard appropriate. y
4. Assumptions identified. Open items flagged

for suhsequent verific; tion where necessary.

5. Technical bases and references current,

correctly selected, and incorporated.

6. Technical input properly selected and

adequately identified. Any specific input to

be excluded are adequately identified.

7. Applicable codes, standards and regulatory

requirements identified and properly used.

8. Analytical steps can be verified without

recourse to originator.

9. Each page of the work identified and trace-

able to originator, date and job or equivalent [
control number.

10.All markings legible and identifiable.
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Nd SN, 79 TA/40v.5y /J: , hvo Ub omy
. . .

Client 003rdd EA/RA| Project 0 0' bb|Mll NIOO

Job No. N/08 Calc No. I' C ~N/
,_

Revision No. d

Criteria Yes No N/A Comment No.

11. Work clearly references any final supporting x
computer runs.

12. Final computer runs include input listing and ./ O
output. f ~I

.

13. Final computer runs contain unique number

identifier.

14.Results consistent with inputs, technical

procedures, and other project criteria,

15.Results are reasonable.

16. Revisions are clearly documented.

17. Technical interface requirernents in the

Project Plan have been satisfied. ;

|-

18.All documentation available to checker.

19. Computer program version identified. K
20. Computer program version certified and ,-

.[h\application valid. /
.

#b l' i# 'OChecked by: Date:
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/ 0377W EN/5//) Project Sr b' 5'5IW!l #llN-5Client

N! ' ' #!Job No. N/03 Calc. No.

ORevision No.

CHECKING CRITERIA CHECKLIST

Comment No. Comment Resolved by:

Date:
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