~ November 14, 1980 GAT Report No, 2226

CTLBERT/COMMONWEALIN, INC,
READING, PENNSYLVANTA 19603

!
|
1
|
:
5
o |
£ PROJECT PROCEDURE |
FOR
THE DESIGN OF ELECTRICAL AND INST/ IMENTATION EQUIPMENT
BASIS AND ATTACHME: 1S i
E
: VIRGIL C. SUMMER NUCLEAR STATION
UNTT 1
£
: PREPARED FOR
SOUTH CAROLINA ELECTRIC AMD GAS COMPANY
"' COLUMBIA, SOUTH CAROLINA
?
| |
| |
;f By
' |
\
\

3 £01202029%

T IR TP PR DG LSO
Bnsmmios N e R . L T R R T B N T S B TV Y (v b A

L.--__-..




e A L O S e B L e e fe=agucnimdio

PROJECT PROCEDURE

, : FOR

G THE DESIGN OF ELECTRIC/L AND TNSTRUMENTATION EQUIPMENT
2 BASTS AND ATTACHMENTS

VIRGIL €. SUMMER NUCLEAR STATION

| UNITT 1
! ;

%‘ TABLE OF COMTENTS

|

&

Ft

i L]

ot PROJECT PROCEDURE FOR THE DESIGN OF ELECTRICAL AND [NSTRUMENTATION
e EGUIPMENT BiilS AnD ATTACHMENTS

is.

? PROJECT CRITERIA FOR THE DESICN OF ELVCIRICAL AND INTRUMENTATION
| EQUIPMENT BASIS AND ATTACHMENTS

| SAMPLE ANALYSTS

|

e i _ I




T T N e B R N I R T Ry v T a———— N p— S - M i sl At o e . N e e e S e o

V. C. SUMMER NUCLEAR STATION
PROJECT PROCEDURE
FOR
THE DESICN OF ELECTRICAL AND INSTRUMENTATION EQUIPMENT
BASIS AND ATTACHMENTS

Definitions:
a. Base: The intermediate framework between the electrical equipment
and the building structure,.

b. Attachment: The method of attaching the electrical equipment to the
base.

For each piece of safety related equipment the Electrical, or Instrumen-

tation and Control Department provides the following information to the

Structural Department:

a, Test or analysis data, where available, including the following:

1. Details of anchorage used for attachment during testing or
loads calculated by analysis, including bolt size and strength,
if applicable.

2. DMNatural frequency

3. Equipment damping

b, Equipment data as follows:

1. Weight

2. Center of gravity if documented, or sugpgested assumption for
center of gpravity

3. Vendor drawings numbers

¢. A conceptual base and attachment design, including the following:
1. Exact location, including building and elevation
2. Conceptual base detail

3. Conceptual attachment detail
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V. C. SUMMER NUCLEAR STATI1ON

PROJECT CRITERIA
FOR
DESTGN OF ELECTRICAL AND TNSTRUMENTATTON EQUIPMENT
BASES AND ATTAUHMENTS

DEFINITIONS

1. Base: The intermediate framework between the Electrical Equipment and the
building structure,

2, Attachment: The method of attaching the Electrical Fquipment to the base.

SAFETY RELATED EQUTPMENT

Criteria for the desipn of equipment bases:

1. The base snail have adequate strength in accordance with applicable

structural codes and standards.

2. The base shall be rigid with respect to the natural resonant freqeency

of the building.

Criteria for the desipgn of equipment attachments:

1. Equipment qualified by test:

a. The attachment shall be of the same type, size and strength as used

during qualification tescing,
b. Alternatively, the attachments shall be in the same place wnd shall

have equivalent or greater ripidity and strength as the attachment

used during qualification testing.
£, Alternately, the attachment shall be as close as possible to the

location of the attachments used durving test and shall have an

equivalent or greater rigldity and strength as the attachment used

during the qualification testing., ‘The equipment vase shall be checked
tv ensure that with the revised attachment location that the

effective stiffness has not heen decreased,
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and documented, the attachment should be desipned to have adequate

d, If the type of attachment used during testing is not fully known 1
strength in accordance with applicable structural standarde for ]

the seismic loadine, and will be provided with a pesitive type
connective such as: bolts, Threaded Nelsonr Studs, plug welds or

tillet welds or a combination of these methods.,

2. Equipment qualified by analysis: The attachment design shall be
consistent with the qualification analysis and shall have a strength

equivalent to or greater than that detevmined au required during the

qualification analysis,

Assumptions for the design of equipment bases and attachments:

1. The equipment shall be assumed resonant with the buildiug natural frequency.

l
1
2, The equipment damping factor shall be taken as § percent maximum, 1
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SUBJ(CY

Zlec. Eouip.Support & Anchoraog - Batiery Charqer 200 imo.

onvnomnon
AR 2 edl?]s)

XBCIA, XBCIB , XBCIA-18 IntBlde. Fl.EI. 4'2'C"

Referencz Details:
Yerdor Dwq. [MS§ -37-027-4

Elec. Plan Dwg. E-201-194 Sl
Elzc. Det. Dwg. E-201-185 $h.l Dat. G
Struet, Det. Dwg. g-5/5-121

Unit wt. 1650 # Approx. ( From Vendor Dwg.)
Test Data Cornection s
(seismic evaluation of ec;uzpnh.m“ test rzp

T/

Phvsical Dimensions of Caobinets (From Vendor Dwg.)

Grade 2 bolts (In*orma‘vm Ineomple

oare 10°2]:20
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7

7Yy

/

oo e
DATE /"é.J/Z'j

)

129.000" 36.000"
i |
|
R e % s 1
|
/_"'A5“Uh ed €4 TG |
| L
Q;l . — .—.@.._‘ N—
il |
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=Y [ |
| | 3
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I ‘ | (] _n/?'s'l
D el - -
—!—————..d b .__.L... T — . e ’ (m) :
. | 1
L."Z"I.OOO" \ B .~_.. 30.000" QD
PRl \ [ il :
/’ .
L— Mounting .le¢ 562" ciem. flyp. g
S~
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GILBERT ASSOCIATES, (NG, |PShonrenstiane otey. He. rmecess |
SIOCIATES, ING. | eppieturel Engineering 044 Qo lie 3 -
ENGINEERS AND CONSULTANTS | eueTeeyoane W.0. NUMBER FARS
KEADING, PA, SCELG V.C.Summer #| 04-445(-060 |Zof6
SUBJECT

El2c, Zquip. Support 8 dnchora)e-battery Charger 300 Amp.

QRIGINATOR

L.C.Bu2rmnen

XBCIA, XBCIB, XBCIA-IB  Int Blga. Pl El 4I2'0"

o,

Testing data of cabinet base connection is not suf-
ficiently clear to ossume strength of bolts used

in test. Therefore ¢ Strength analysis shall de-
termine capacity of aftachment reguired. Cabine!
15 inpleczd USir‘:? p'ug welds in holes provided

thro base of unit and stitch welds along eazi edge.

S21smic Investigation:

Anthorage criteria cssumes eguipment resoncrice
tuned with that of building end a 5% critical
equipment damping factor ar peak response.
From the response Spectrum enveloge for ©BE,
Intermediate Building ef 2l. 4i2-0", the fol/owm;
accelerations are read from figures ¢l.

X-guake * 0349 ( east-west)
Y-quakZ : 220gq (rorth -south)
V-C}uck& : 0-539 (af 1.0 gamma 3cclm,9 facfor)

The above susmic data is Token from Specifica

tion " Seismic Analysis , Testing end Documenta |-

tion - V.C. Summer Nuclear Station -Urit| -
5P-702 -4461-00  May 11, 1972", Figures el
refcv to Response Spectrum envelope For OBE
Intermediate Building Elevation 4iz.0" .

Desian of Cabirent Base Connectien

Design detail 'G" en Dwg. E-20/-185 indicates ccb. ba

IS connected to infermediatz support memoer thry

oste 10-31-8D

b e
VERIFIER

‘5'_7],0* D iaid

heles
in basz by plug welas and by stiten fillel welds piora
ease ¢dqe, To prove connzetion “@pacity, however, ojnly pivg
1

welds arz computed on the falloming geae-
/ v

DATE 444-1/’/’}

3Q0D0
L T T

1-:°p1°0
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SUBJECY

GILBERT ASSOCIATES, INC.
ENGINEERS AND CONSULTANTS
READING, PA,

DEPARTMENT NAME

Structural Engineering

PROJECT NAME

DEPT. NO.

FILING CODE

00”03"

SCEEG VC Summer 2|

W.O. NUMBER

04-4451-06p |3of5

PAGE

Elec. Equip. Support & Anchoroac - Battery Charger 2004my

XBCIA « XBCIB, XBCIA-IB

O:HGINAIOG
e.C.Eavmion |

Int. Elag- Fl. El. 412'-0"

DATE -'0‘51'59

Design of Cab. Basz Connection

Mhx Up lirt Forct

(per hole)

Because of oronfation of cabs.
assume. max. heriz, accel in 27"
wolt spacing direction !

Foriz, Force/kolels 1650%x2729 = #1850

SHoriz Force: 1850"

27" spac. direet) Tholes acting porside

Roriz, Force/ hoiels 1650% X 0.549 =d446"

}

30" spac. direct

2875¢ 624*
1850 x42 + 484b x 42

90
L »
'\ ¢q. 5

hft FO’:*‘ s

P

2 holes admg per side

DATE /
- xT

e -

BENS RO

T
2502% (210"

Least dewn loading vert. up =
acceleration. (per hole)

27 20

p——" ——— ————

Max, shear noriz. acceleration =
(per hole)

-

Conservatively essume N-5 ard E-W

Cper nole)

} N [ ~
Max. combined rorce = 3502%
J

(vplift)

Conservatively assume only plug weld effective:
“ r~
Cagaci®y ot Pl

w0 _Weld Por Hole

Area of wald: O*x 0.18547 0.562
Allovrg ble stress 2la:

i

Canclvsion t Trnz €Cabire® conmet on ic fabii=izenc) 2%

PROPRIETARY INFORMATION OF G

2709 + 1650™x

Y

89|

1650" - (1650 x 0.833) =

&« hofes act u«;

ox. :
Aaccelerations oceL

Hale D= 0.262"

2
x07824d: o
r = P P | / » A[sc T
S 70 212CTrocis=21000p3! |
Strenc th of weld per hole # 21,000 x 0.2481% 5210
. i

L

v
= 4527

//Ql

—_—
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DEPARTMENT NAME DEPT. NO, FILING COLE
GILBERT ASSOCIATES, INC. Sioantuntt Sdinsdvini 04 4 1 01,3 -1
ENGINEERS AND CONSULTANTS |emerrerrrims - e YT
{EADING, PA. SCE 4G YC Summer &) |04-0461-050 Go+t5
SUBJECT v ORIGINATOR

AL KAty |

Elec. Equip. Support & Ancherege - Letery Cremer 300 Amp.

pateE [D-%(= 30

XBCIA, "BCIB, XBCIA =18 Int. Bldg,Fl. &l 412.0"

’&u

Design of Intermediate Suppor? 55——“,»/7 Max dn. ore
LS e ————— ‘2; ocTS.

L -

e !

¢ Note : Non-SuFPoH‘ing L's of

r
”/‘Cdb. base
frame welded +o embedded

Horz . force,

:bmrcfn-\l f

v IFIER

z if;Zu :
b )i

DATE //éJ/;o

PIS: (%0 mext pax) ¢ 3x 3x 2’ spens ———ml| o 27 CC
to Frcm.ng i's . Fleer El. |412% 0"
*Assumt ends of ¢3x3x2
restrained @qa:nst rotation L i g
* Down Forcz ang G rzctionel Horiz. Shear force o
Comcind To produce max. twisting mom. in 3
Supporting ¢ . However, Shedr forca ection v
i5 so rear the shear Center of the cngle 5
that only banding stress will ez exemined 5
in the norizontal” direction 5
5647* loso + M6 ,'
TvizTing Mom [‘16_»:79’ X2.209 x 42" + (:escueso;(.agaﬂx 5" 12035"*
(Max Dn force) - A 7 2 -
Jigeanst 2MET) (2 5028
: 3
Torsional Shear = Tt = 12035 "“x 0.50 = 130872 psi at coch end
(st. Venant) J 0.72% x2
" for each end [ Lombine [ racrs
End Shear Stress: 1650% x2.900 = gob P34 13687 pki. (oK) ;
(from horiZ. C;rc.z) dx 3x 0.5 J le35 than| 14 500P:1'a
L areq of on¢ ,'eg of L (0.40 Fd) -
Hori2 ber:d:ng stress= 1e50* x 2.209 x 36" x| _ = 7633 psi <| 289 than . -§-
2 5 I.O7.‘ A 270{00{?54, )
* Bending Stress oceurs at ter oo (0.60 fy) >
9 @nter Spen =~
’ Combme,d Shear Sfr?.SS oCccurs CT' znd 9; mzrr;";,jr- @
» Combined 3ntar StresS = (3082 + 6052 13587 oct, < id5 ~

¢ Gneclusion : The Int, SupporT I3 5chsr::Cr'or:f as 2ona

PO pih (0,80 4y,
y ' ] ¢
rLened

A
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DEPARTMENT NAME 3 : DEPT.  NO FILING CODE
GILBERT ASSOCIATES, INC. | °ay' % 01" engineering | 04id | ©.11.8=1
ENGINEERS AND CONSULTANTS |ompereeres e -
READING, PA, SCE 4G V.C, Summer®l | 04-446(-060 |54 5
sussEcT i on‘m?von‘
Zloc. Equip Supporl Anchorany - Battery Charger 200 Amp |aC ey

XBCIA, XBCIB , XBCIA-18  Int Blda. FI. &l 4/2:0"

Pian of Infermidiate Support
~Cab. base is supported by thest fr

e {3 3)<3x‘z‘; . il

DATE 1'1‘6" 50

VERIFIER _

?ma maomiers

/
bl 1 ST W G : A 41 3-8
1.‘_ | o= | z_[e:,m:’:o“
g B F o e
i : '! } | Nl tme. pl
M. | i see, 1-1
emb. pl —=4 | |y l#~emb. ply Shoming Min. we ld
Plan_Typ. Int. Sugport condition *or alny freme.
All frame ¢% 3x3v 2"
Checking NeldwCapacifi’
+ Assume only welds to embedded pl. af end of frame
active against wpli’i,
* Although all welds resist sheor, assume ¢nd weids onlg)
active’ against shoar
* Max. Compired rat vplift and shear on ome 4"x3'|long
Fillet viid =4¢582%  (refor 4o cale. Fa. 3) (ok) esp than
Allowacle werkir. strength 0F 4'x5" lomg Fillet weld |
(C/ s E72 tleetrodes @ 21000 psi ~AISC Toble 1.5.2. 1" 257)
#25 X707 X2/ 600 psy x 3"lorm3 = 11135 % copanty 4F weld =

i ‘
pep———-
e

Theredore. , frame atlachment to piate embed mart
Iz sqtisteetory as construchid.

L
!'? '*,/f :’r’ 4

DATE //é 'éé? o)

3000
oML

|-¢' 110
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TAG # MODEL # (*) REFORT NO. £OCATION

PT402 Barton Lot #2 1 Reactor Bldg. Floor EL 412'-0"
PT403 " i 1 Reactor Bldg. Floor NL=-412"-0"
PT455 " " 1 Reactor Bldg. Floor EL-436'-0"
PT456 " " 1 Reactor Bldg. Floor EL-436'-0"
PT457 " o 1 Reoactor Bldg. Floor EL-436'-0"
PT446 Barton Lot #3 2 Turbine Bldg. Floor EL-436'-0"
PT4465 L i '
PT447 " e 2 Turbine Bldg. Floor EL-436'-0"
LT459 Barton Lot {#2 1 Reactor Bldg. Floor EL-436'-0"
LT460 . " 1 Reactor Bldg. Floor EL-436'-0Q"
LT461 " i 1 Reactor Bldg. Fleor EL-436'-0"
FT474 . s 1 Reactor Bldg. Floor EL-463'-0"
LT474 g " 1 Reactor Bldg. Floor EL-463'~0"
FT475 il " 1 Reactor Bldg. Floor EL-463'-0"
LT475 i " 1 Rea:tor Bldg. Floor EL-463'-0"
LT476 " » 1 Reactor Bldg. Floor EL-463'-0"
LT477 it L 1 Reactor Bldg. Floor EL-436'-0"
FT484 " ¥ i Reactor Bldg. Floor EL-463'-0"
LT484 » " 1 Reactor Bldg. Fioor EL-463'-0"
FT485 " ¥ 1 Reactor Bldg. Floor EL-463'-0"
L7485 N " 1 Reactor Bldg. Floor %L-463'-0"
LT486 " i 1 Reactor Bldg. Floor EL-463'-0"
LT487 " " 1 Reactor Bldg. Floor EL-436'-0"
FT494 . " 1 Peactor Bl g. Floor EL-463'-0"
LT49% " " 1 Reactor Bldg. Floor EL-463'-0"
FT495 i ol 1 Reactor Bldg. Floor EL-463'-0"
LT495 " e 1 Rewctor Bldg., Floor EL-463'-0"
LT496 i " 1 Reactor Bldg. Floor EL-443'-G"
LT497 ¥ " 1 Reactor Bldg. Floor EL-436'-0"
FTZ}? Bagton L0§#3 2 Reactor Bldg. Floor EL-412'-0"
FT 3 2
FT415 " i 2 Reactor Bldg. Floor EL-412'-0"
FT416 " i 2 Reactor Bldg. Floor EL-412'-0"
FT424 o i 2 Reactor Bldg. Floor EL-412'-0"
FT425 " " 2 Reactor Bldg. Floor EL-412'-0Q"
FT42C " 3 2 Reactor "1dg. Floor EL-412'-0"
FT4 34 - s 2 Reactor ubllg. Floor EL-412'-0"
FT435 i 2 2 Reactor Bldg. Floor EL-412'-C"
FT436 o 3 2 Reactor Bldg. Floor EL-412'-0"
§$272 " " 2 Auxiliary Bldg. Floor EL-436'~0"
'/ 5 " " 2
FT477 5 v 2 Auxiliary Bldg. Floor EL-436'-0"
FT486 " ” 2 Intermediate Bldg. Floor EL=436'-0"
FT487 " " 2 Intermediate Bldg. Floor EL-436'-0"
FT496 " o 2 Intermediate Bldg. Floor EL-436'-0"
FT497 = " 2 Intermediate Bldg. Floo: EL-436'-0"
PT950 7 " 2 Auxiliary Bldg. Floor EL-463'-0"



TAG # MODLL # (%) REPORT NO. LOCALION

PT9505 Barton Lot #3 2

PT?S51 " g 2 Fuel Handling Bldg. Floor EL-463'-0"
PTY952 " " 2 Fuel Handling Bldg. Floor EL-436'-0"
PT953 " " 2 Intermediate Bldg. Floor EL-430'-0"
LT1310 o 4 2 Fuel Handling Bldg. Floor EL-412'-0"
LT1311 » " 2 Fuel Handling Bldg. Floor EL-412'-0"
LT1320 " s 2 Diesel Cen. Bldg. Floor EL-427'-0"
LT1321 " » 2 Diesel Gen. Bldg. Floor EL-427'-0"
LT1322 " " 2 Diesel Gen. Bldg. Floor EL-427'-0"

*Westinghouse Proprietary Information
REPORTS

1. NS-TMA-2184
2. WCAP-8687



