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1 Cast in Place Bolts and Headed Stud

2 Cast-on-Place J-Bolts

3 Grouted-in-Place Bolts

4 Welds to Embedded Steel or Exposed Steel
5 Lead Cinch

6 Expansion Anchors

7 Chemical Anchors

8 Powder Actuatiny fastner

9 Concrete Screws
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1. DOE/EH-0545 "Seismic Evaluation Procedure", for equipment U.S. Department of energy facilities,
1997.
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1 Motor Control Centers (MCC)
2 Electrical Fault Protection

3 Motor Controllers

4 Cubicles

5 Freestanding

6 Motor Control Cubicles

7 Disconnect Switch

8 Magnetic Contactors

9 Push Buttons

10 Pilot Lights

11 Double Sided

12 Single Sided

13 National Electrical Manufacturers Association
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1 Motor Starters

2 Over-current Relays

3 Automatic Transfer Switches

4 Relay/Instrumentation Compartments
5 Conduit

6 Junction Boxes

7 Essential Relay

8 Enclosures
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1 Drawout Buckets
2 Latch or Fastener
3 Housing



1oy Cudpb slochd jlosldis] 3,505, pol] 1 Silo 5 S S St (S0 ) 6 bs ] Ay~ o2t G

Ol (b, S o8

2990 J S 35 p0 (gLl w64

1SS Ao o)leud

WL SN S

o

Z.b)ﬁ.é cJJA iwa.{JvJy

teals e 5

2,Sles 03,

1A b)l.ow)

Srdycumw] dub 1 ool 1 3 (sbLs shu

ua}wm(*) A&Jl.:.)}.w@ L)""“QJLQ(‘T u.)y u;l)>| W).\.C u)ym Lol ..\.\.-SL;QJ 03)51){ |) Lm;f);)lfu;l .)Lnﬁwdf‘) u)‘.m)LJW

D9 03l gy llasMe yidu )3 gl s 03,91 s 9 03,8

Oor Oomseiet O, O 4

Ogr Ooasislt O, O 4

Oop Ooesiet O, O 4

Oor Ooeseiet O, O 4

%
a
&

Oop Opasiel O

k¢
O
&

Ogr Opasisl O

Ogr Ogasisl O

Oop Opaseist O
Oop Opasiel O

%% % %
a
&

Oop Opaseist O

355 o0 )8 syl il jloslinal Jol 5l ey skl

Dgus o0 dgize g ooy ()8 5y slod as Y

Ll 13 g 0392 ($)9p8 sladly (59l pglome slacinls & s p> ¥
4 aagls wal ash dgmg A3l s 0 K0S 4 05 aps Kl
iloss &= Lty

CaglS degezme jb slil 4 (o)l bl &) (Bl limss 59 F
Casl p,5 LS ¥O 51 jiaS

Gl o Cagls 4 Slodl o) cliess Jlasl

NEMA (clos skl colo blgs b alie céls JS caoSo 5
oo

5 02 b )b L8 Sl A 0 & (S8 i slade Y
ibgn yiastlo Yo 530 j) 5SesS i & Ui

ol 045 (pooll oy 5 > bawgs v yd adS” ol A

Slosis samlie (6,503 wollasls ,BT A




1 Gy Clugali (51 054 (U ) Jorly g Jof

Oliad 25,1 S 2,6

1P 90 J5S 35 0 SR i g5 SHRES daede olad

BN NS

(¥ Juad) ;40

e g9

bl oo

by Jledee 9 Ee S

b3 Sl oo dee

sz ke

Vb (S350 S ) 9bde SV g & (B Jlail lawgs e
e e

Oo0OoOooooaod

O

(A8b oo Sl yider (g 4 53) 38 Cuegise
-l 013 J55 oo 35 b canlize sl Sy Y

(s Slogias (558 oxo olal)
Gl £ MM I 28 05 0935 5l o 3] alols ¥

O
%
O
&

O pasciel

O, ool g0 033l (o0y0l Jos S92 pis g 5028wl (B Lalgs ¥

O el b oo camlio (glojlus (slayl J) poue 5 jubS sl Cooglie 0
29 o Coley S ¢ edte 2V g8 bales £

Do Coley (dde )l Jsb Lailps

Dgu oo Coley byl o dlold balgs A

Dg o Culey bad il e alold lyles A

O Jaseial
O Laskiobs
O Laseiobs
O asciel ) 1) 3 Caglio o1 cumi o] 53 oo &8 i N
O Lasciel Dgdise 0yglp S5 oye Sl Lalgs 1)
D550 03)3) 0 (1908 sladly (g5l i e Ll AY

o colin oo s S Y

0O ol Wlodds odmlie d)ii) u9ua.ol.x )LT Y

O O0Oo0o0oo0o0oo0ooogogood o o
%% % % % % % % % % % % %
0o oo0oo0oodoooqooooooo6ono g d
& & &8 & & & & & & & & & &

Al o ol jolie e Sl 4 cud b s -

O pasciel




144 Cudpb slochd jlosldis] 3,505, pol] 1 Silo 5 S S St (S0 ) 6 bs ] Ay~ o2t G

Ol (b, S 1,8

2990 J S 35 g0 (Sl w64

S Ao o)leud

DRSS

(¥ Juad) (s 31 o 51

o O o O
%% % ¥

O O

%%

%,

a
a

O O o O
& B B &

O
£

O
£

b SBb o ool Holome slaojl b Sl 4y 5l S Blaal )

Ay blmes (U s S5 5a 5l 5y9p8 sladly sl> i ¥

&

Bl e (gan yglme (slaojls

28l B gpigcllon] sl Sl 4 Yo s 1

Loy slaptuw (B Clinas 0 S5l 9 3 ks ¥

D)5 3939 by sl lgrd

asle dsdo W5 (555 5 olaad b bl > s, b1

b Sl sy 2 Forl comnl b Sl 51 LS LS Y

b ey SYL Cuodl

o oanlis (6,535 wollasli )BT A

tbn cpeal S )8 1 36 3l blie 3 jugos -

Olba Yo

o slacl

ol

teoiz il g bj)l

&)




1 Cony Colassli' (£1054) A5 ] Jourlygiawd )5

Oliad 25,1 S 2,6

1P 90 J5S 35 0 SR i g5 et dadile o)led
S Ty

oAl &) (8l (§dlwing (w9,

F S g ey O

ymie gl O

tle b O

ooy ple O

o iy Sl o) 1 4 5L g Canl Jomuno sloj ) colas” [

Slodds (qwyy (8lo ) ColaS cilises (gladuin (olos

il -) Uil &6 9 (2bjl w slas!
2o,U -y




1-v Cudpb slochd jlosldis] 3,505, pol] 1 Silo 5 S S St (S0 ) 6 bs ] Ay~ o2t G

s i (s gar gm0 (o555 SLaghU YYD

ogos byl -V -Y-Y-0-c

0933 20 S 2k @i sladind g g (383 3 e S sladl 5 59555 w by Sl JSitte Sl g5 ]
ol Ygans) ul g 84 5) 28 clajldy b 3 Shos cinnsd jLb (358" (55h0 J) polain Leil 3 558 o )18 (5388 dlaioe S,
(cawl cdg YA JIFYFe o dmio (yde Sluwwls )0 514

S F Y 23l on (9 5] 3908 sl cnl ) Sy Ygomn g ot S5 (0908 ot 1 (5lS slaasgoons
ol ol odds o3y e (318 OB S 4 oS Cunl (o318 clalaise &8ly 0 (g350s sla i il S b g o aBle HeiSS5d
gy g 039 S laols plo b g 55> (Ll (agle 42y ) ik g e able Sbgb L g (i gblie | (3l S
b 539)9 slalre sl “aind VL) I JStte e

w20 5 sale V0 s ¢ i lo VY 393 )3 el ages cnnd L8 58 ol asgoome o slagise I S0 pn
5 e (i Cubld dalgs 3)ld )8 aalaasee 900 10 &S (695550 dlal 4 (S dlal cpl bl o 1y e il Qe JIOY 40
rlo g ouiny Jlail slaojlgsd bwg Jiwe lagion Jl S o ol pS5kST Qe dgae 3 i Sl o pa il Jglee
o JoSU 1) degeome (o SIS b S 5 50 g 0D Cann g g i

Lib ol gpcs0 0 S0l alaino ot 4y & itud (BB Ky ol (el Yoans Cigns Hlib _550lS clogll degasro
9o gl s g Woaly 2l eyta el ol Ygans

Il oy 5 alad oISl (A iy (ABAST s S 595 2 5358 b g 039 935 £55 5] ol Wy sl ]
2 392yl yrass plol Cg (5318 i (9,0 51 o5l (S gy g arie a2 3 (5395 Y L

2o i (515 (sl yn gl ¢ 5IS i dlaizee (553, ) dndly (iS5 Jolis ciands JLib 305 s g5
il e ] cla LIS 5 g ybre o Jlas] slodes

WpS (0 )3 (o 2)90 dsgeime o By g 0dd 4B )S LS hnd )LES (S5S S £9 0 398 il S

1 Low-Voltage Switchgears

2 Distribution Buses

3 Vertical Sections

4 Bus Connections

5 Primary Circuits

6 Metering Compartment

7 Drawout

8 Switchgear Assembly Enclosure
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1 Medium-Voltage Switchgears (MVS)
2 Fault Protection Circuit Breaker

3 Electromechanical Relays

4 Draw out Type Air-Magnetic Circuit
5 Stationary Load Interrupt Switches

6 Potential Transformer

7 Control Power Transformer
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1 Trunnion-Mounted

2 Positive Vertical Restraint
3 Trunnion Pin

4 Cradle



1 Gy Slagals' 51 055) (b 5] Sl giws 115

29 Aubly 392 1) b i g 5 Sl A5 g8y IS 13035 el G g i Lo 1 Loyd ST ool (o 5ot
GBI il 1y el g SYMBIL g ond ) (oS caw Mlg5 o Sl ol Dgd e )y gy dbaime 4 Sl o Sl
ol ] 31 b Y] g s ol ) S ol st ) Lol 35S0, 5 Syl 395 4 ladly Lile

9> 2 i Sl Alg e g Wloads odly tbgy jlihy by & Jgemept (sleimdse b g SoSite Sliz (w00 Loy
Hgd 2lolid b sl ansly hwgie JULid (S50S (55hU (sloj)) cud)ls

buwgio jLid 555 laghl (F-0-o) JSS



1y Cudpb slochd jlosldis] 3,505, pol] 1 Silo 5 S S St (S0 ) 6 bs ] Ay~ o2t G

Ol byl S 8

buogie JUid (55 g gw) (5505 (SGLU taos g5

1SS Ao o)led

WL SN S

o

(o)) db

Z.D)ﬁ..C 5JM ‘D..\.:.A;.\J};

Pl 2 g

2 Slos 03,

1AL D)Lo.w

Srdycuw] dub 1 ool 5l 3 (sbLs shu

ua}uwo(*) A&Jl.:.)}.w@ WLQ(‘T u.)y u;l)>‘ W).\.C u)ym Lol ..\.\.-SL;QJ 03)51){ |) Lm;f);)lfu;l >lmW4§|) u)‘.m)Luw

D9 03l gy llasMe yidu )3 gl s 03,91 s 9 03,8

%,

IR

255 o ) s ] s Sl oalizal Jgl 5l i Bollas
by Wy layeygiudl s wwVlasl (olad b g (o3 5l x5l ln ¥
$ro S5 & MU aci S 95 8 5 S (sl pnygidl
4 eapls wil awsh dgg djl; A 0 KuS$ 4 0) wps Sl
CaglS asgemme ja sl @ (o)l szl &) Bbdl aliass i 0
Gl p )5S ¥O I 28

ol o cipls 4 Bldl o 6 Sl Jlasl £

ANSI  los bl colo bilgps b alie cole IS oo,y Y
<wl C37.20

B iS58 sy Sl ded 0 oS oy by sladne A
S oo 15 e i) 5 U e e b
rlo apla) ad joe 4 baype dg 3)90 p3 Bl [ |y 6)US
il Anlgss g2 (5365 b dlal claidgame Cule,

ool 04 peoll oy g Cut> bawgs bayd alS” el A

Silodss sdmlino LS);?.J u5ﬂaab )LJ N




& Gy Sluwwl 50540 (U ;)] Jod] i

1A

Oliad 25,1 S 2,6

buogio Juid (55 g gw) (3505 (SGLU 1aos g5

130 Ao 0)leud

BN NS

(¥ Juad) ;40

O pasciel

O jaieiol

O paseial
O Jaseial
O Jaseial
O paseiab
O paseial

O pasetal
O paseial

O
%,

O O0Oo0o0oo0o0oo0ooogogood o o
%% % % % % % % % % % % %

bl oo

by Jledee 9 Ee S

b3 Sl oo dee

sz ke

Vb (S350 S ) 9bde SV g & (B Jlail lawgs e
e ke

(1l god Hloo i o) 4 5L3) D) Cusgsge

O
£

e g9

Oo0OoOooooaod

O

- ol oad S e g9 b cunliio sla Sho Y

(S35 Doy (25555 oo lal)

o oo0ooooooboaoooooao
£ B B & B B & & B & & & &

ol £ MM 568 005 045 Yoo 5 131 alols ¥

g0 033l (o0y0l Jos S92 pis g 5028wl (B Lalgs ¥
3l o i (glojls gl JES] ppane 5 30455 41l Conglio .0
29 o Coley S ¢ edte 2V g8 bales £

Do Coley (dde )k Jsb Lailps

S e ey b ylge oy alols Lales A

S Caley bad i lae alols Lles A

25031y p3Y Caoglio o caas ol 3 Jloe 5 s N

D9 g0 03,905 S5 oy Sl Lilgs )Y

D550 03)3) 0 (1908 sladly (g5l i e Ll AY
ol i o i S Y

Bl oanlis (6,535 wollasl BT LT NF

3l o S 5l Sebrie o Sl 4 Cudyls s LT -




114 Cudpb slochd jlosldis] 3,505, pol] 1 Silo 5 S S St (S0 ) 6 bs ] Ay~ o2t G

Ol (b, S 1,8

buogie JUid (55 g gw) (5505 (SGLU taos g5

S0 Ao o)ledd

DRSS

(¥ Juad) (s 31 o 51

00 aseiel

o O o O
%% % ¥

O O

%%

%,

O b Mb@ ON‘ )9L>u dlm)L» L) ul).\e‘?d' 44)..0 )l A.S...M: Glaal )

O a b @heed Sl b 00 85 ol (5)900 clad) g5l Slies Y

il pan gbme (slaojl

O a Sl e (S g plasl gl Sliess 4 uate dlg) bglas Y

L@y Slapiums (B Oliaad > (S50l 9 ol s ¥

O O o O
& B B &

O O
& &

2515 3639 2l sl )lgd

Sl e dasMe BB (S8, Ol g lial b byl s LSl 6T .o

b Sl sy 2 Fodl el b Sligas 1L bl 5 SV

D000 YL Cuedl
Slosds sanlie (6,55 wgllasls BT A

tbn cpeal S )8 1 36 3l blie 3 jugos -

Olba Yo

o slacl

ok

teoiz il g bj)l

&)




1 Gy Clugali (51 054 (U ) Jorly g 'y

Oliad 25,1 S 2,6

buwgio Juid (15 gngmw) (5395 S s gy RS el 0)lod
S T

0Al 28, (5l 5Oy 9,

F S g ey O

ymie gl O

tle b O

ooy ple O

o iy Sl o) p 4 5L g Conl Jomane sloj ) colas” [

Slodds oy (slojy) culiS Galisee clads oles

il -) bl &6 9 (2bjl w slas!
2o,U -y
:éJ)U _‘N

:éJ)U _\c




m Cudpb slochd jlosldis] 3,505, pol] 1 Silo 5 S S St (S0 ) 6 bs ] Ay~ o2t G

&9 bl -0-Y-0-¢

o508 dagl s =) -D-Y-D-t

Sl 093 53 5 RS 59y g s39me JSB & 85 Coul oSl S b b g LnygSSi 0xipS )0 Slinees g9 ol
Lol cblis g (258 slajlie 4 (ol jlae 5l (ol JWg s 9 Coliie (b2 @iy @iy ol aiby XyS o )8 3k
g YD b s ol b Sl 5 <y P B oglin gl b slaptoss & Ygane @iy lebl il ol
IS (o (B39

451 oy Jlog oy gdow jlas)le o5 5 2 gilucals )3 39290 (oSl Glapiune 3 @555 Sbl jl e g9 5
S 59y 3) 0392 s ol Ygano Bodyy guigus il 3yl g il g 3 lagglis shls bl el (s g3 () 3,8kes
(N9 cuad Jlsed £5) ) it (£l i ogas Wy iy 4SOl Jlo (35,5 o 513

Ldd o sl D95 90 1y fuls 5900 b o ygisS5n 5l st olacady & e ol 395 slaciulse v@bs slao g mdouw
Vgano g oo cums JS5 (sl SEL] 19,5 ) &8 aibly o loguigu b baygiSisn | shiegoome | JSutita limos ()
Sy Edee S dlse lojly > Wsdi e Culia g 4 )l B il ity dag 53 oS L LS dty alaises I (S Sl @Y L]
o ygeigns Ao 05 oo 51, CtnlS’ 9y > e (sLib 3 45l o pSoill itk Sy (ol 59iSS5 S 5l JSie
MelS” (5l i Kigyien IS 41 Gy degooma o 53 s33n )5S 38 0 (Slaskls 5 oy ygilyi o 35lS” (slaghl LS )3 il
Vsonn dpgipw o255 5 3o 555 on S5 53l dlaions Ko 3 SlS badyy g (] Higdion 033 ) & )% & i
|y p)SolS YYO 3905 b 355 5 038 yia clus YV Lidos 35 bad g glisyl ol puisio yio il Voo B+ oy 5 0391 51kl
Azl 1)

i b s IS Sy s oo Sslogl cblls linas 5 gdge doaid sle (il Gl o diten b @i sloon bl
4 58 By Usdoe g i B S S o0 B 3 bl 900 0 &5 le)eSS)s dsgerme Wl e (Shb )8 ol
el il o L 1) lacipls 5l e giio slul Wad p Jib 35 oo 001> )8 5 b alaasre (glao LS o b g olel Lisu j0 095 s
&)lsd S Bl izman w3l o yio Blo Yo IO s il Gas g el Voo 500 i 4 gl oo bl 5y
sl p kS A JIND G (B9 i

daionn «(gpSojlul dhie IS jod (bygiSSys (emen (il 0835 0 mie Pb Clies g5 sl oad Ll cud )b ab
dgde Bl (g)lme g o Slhgime g3y L L 3 pgdse

1 Fusible Disconnect Switches

2 Overcurrent Protection

3 Distribution Switchboards

4 Fusible Switches

5 Power Metering Section

6 Completely Enclosed Switched Board
7 Automatic Protective Devices
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1 Screwdriver-Operated Door Fasteners
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1 Transformers

2 Unit Substation Transformer
3 Distribution Transformer

4 Liquid-Cooled

5 Air-Cooled

6 Dry-type
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1 Wiring Yoke

2 Electrical Insulation
3 Shipping Anchors

4 Energized

5 Wall-Mounted Units
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1 Floor-Mounted Units
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1 Battery Chargers and Inverters

2 Solid-State Battery Chargers

3 Uninterruptible Power Supply

4 Critical Equipments

5 Solid-State Diodes

6 Capacitors

7 Resistors

8 Molded Case Circuit Breakers and Fuses
9 Electrical Faults

10 Ammeters
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1 Static Inverter
2 Glass Tubes
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1 Instrumentation and Control Panel
2 Bench Board

3 Dual Switchboard

4 Duplex Switchboard

5 Dual Benchboard

6 Desk Console
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1 Panel Lights

2 Indicators

3 Annunciators

4 Recorders

5 Power Supplies

6 Terminal Blocks

7 Strip Chart Recorders
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1 Instruments on Racks

2 Signal Transmitter

3 Transducers

4 Consolidate

5 Single Floor-Mounted Post
6 Structural Column-Mounted
7 Pressure Switches

8 Manifold Valves
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1 Temperature Sensors

2 Resistance Temperature Detectors
robes

4 Thermowell

5 Transmitter

6 Connection head
7 Solid State
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1 Air Compressors

2 Freestanding Air Compressors

3 Air Intakes

4 Air Receiver Tanks

5 Piston or Impeller Driven Compressors
6 Air Aftercooler

7 Moisture Separator

8 Water Jacket

9 Operating Pressure Compressors
10 Pneumatic Instrumentation

11 Pressurized Air Receiver Tanks
12 Crankcase

13 Helical Screws
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1 Cooling Coils
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Islamic Republic of Iran
Vice Presidency for Strategic Planning and Supervision

| nstruction for Seismic Evaluation
Proceduresfor Electrical Substation
Facilities

NO: 513

Office of Deputy for Strategic Supervision
Bureau of Technical Execution System
http://tec.mporg.ir
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