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1  General provisions

w
s

L This stemderd 15 developed Tor the porpose ol redocimg the earthoguake, dﬁrnfi‘q& o 1the exisling
elecerical equipment in thee indusrral plants {seecaler shortened. as el @rl::—l rql"'upm"inr," . deniling
prersonnel mpury and death, ind loewering ceanomic loss aller the -:.lLI'."HLu.IJ Lﬂq:p::LLrll 1= =efsncilly
qualified and aseismatic measures are taken lor etninment of the .1-1 ISEAtic ri_g,aslr OMArY critern.
.02 Ths standind sz applcabie 1 the asedmatic apprinsal .ﬂ-;.lr Pt ne fneasures taken Tar the
cxsting power transformers, reactors, cirowt breakers, axgrstors, :"nfn;'n'r transiomaces and poienoat
franalormers, elecThe parcelon equipment, cipaciion Lﬁﬂ1t|ﬁ "rl:tﬁ_,lv:uli"f[-:u . batresy hanks teabiners) |
switchgear cebinets; converter cebinedsconirol panc a!-!:f*nif ml pamchs, (W prIrILlh.erIl"Lj.I:I: ACY POweT
suppdy units, gas insslared swirchgenes and other Fj‘f‘ﬁ_ﬁ]ﬂéﬁ—']«ll ament with ranng voltage af 220RY anqd
beiow mothe arces where e desipn besic -:IIL!,rI,:l.-I;IdiJi,_I]II.Hqut'll.‘qUJJ'EL ground melast 15 ool lerper than
(L40g 112, the asesmatie precaimionany |rwiq;E§F 'J,rl?,-:_-;uﬁ gnd Belosw |

This standard 15 nob appl tdhll:,l;t:-ﬁlh: }R}:I‘d where the design bagic aceelermuon of earthguake

Eeoune miction 15 large tham 00 I-.];;a,nr‘r’iﬁ}f:rw-'rmg eleetrical e pwinf-,%] mdustrial planra far which
apeci weismic reguirenienls fey *[}L-L"‘I'f[!.;‘[..,-" N

.03 For the clectncal ”qLEin it that has boen seismn Idll}' i1 |[|-.'7q'.~ L)Ih'ftl corresponding ascismatic
ineasuries Tave Teen I.-.l:;"ll.-'ll .-Il;ﬁ'a'lj.-l'“'{ siith this standard ., I].|'-?ﬁr ;Jﬁ' i T g uﬂ:r".. -:1.|I||.-|£|r'|| [ R B
ol the verthguake e *st‘i‘!,_-:;ual Lo and below the ﬂg:}f{].u i pru._'aulwuu.r_l.' tnicnsity, and they may
CONTInUE 10 ‘l-l]ll].l _:.l.:)].m AT minar repair w;: '

L4 Fort r#'gq‘ltil equipment without ﬂﬁmu‘ﬂi;ﬂﬂ:rlutmn tuken in the arcas where the
dexsign haqd:: ﬁ«ztﬂﬂﬂn of earthquake grm&hﬂhm is .05g {i.e., the aselsmatic precautionary
inten I;gr 1& o ,!Irgn't} amd abave, they muuLv.l;l.g seismically gqualificd and necessary aseismulic
measut 3 1'I'll.l"i-t he taken.

1.05 The desagn basie acceleration of eartbeuake groumd smodwn ol asesmalie precauliosry
imtensity ghall be determined in aecordance with the current netional stendard GH LHS0E Sedsmis
Crrvimeed Meodvow Poromeedees Sonadion Map ol Ol For the areas where the aseimmane precaoton
zoning maps save been developed or the prosect sites for which seizmic safety asscssmoents heve been
maite, they may he seiamically qualified per the approved design seiamic grownd maotion arameters ar
The s tic precau lonaryy iniensiy

L6 In addition w the requirenents stipulated i this standard  those acpolated nthe corrent relevant

startthards of the natacn shall e comglisd with,



2 Terms and symbols

21 Terms ; "\:\
2.1 Ascismate memsures x

The provisions specihed o sessmne design escepl Tor cafcods [11 -E'ar1|u||n|s.-:' petion e
calculation of resistance  inzleding the constructional measure for LF.rLLI%b ‘Ej){-iF nee

g .
Che enginecring and not-engineenng precsuiionary m@mua g [y verious siructeres dgainst

212 Agesmanie |-.re|.*s-u1|-:m

nw m_rpg:rkm-rrrn
"Hg

A rule thar i used o measure the ases mn:lrﬂpﬂ -]hlmrg‘ requirements and determined based on

the passibln earthguake hazard hased on the specified redin

2.3 Ascrsmabic preciulionary cTileTiun A

1he aseismalic preciulionary nlensiy or thL.H e parsmeters wd asersmale precaulionary
Tate Eories of the structures;

A Asesmmatae [_|rr_'|.'“i!|_|1i-:|r'|3'r_':.' inran

Mgl mtensity that 15 app

i the retated national admmatsgion euthontes and ssed 15 @
Tiagis po dedermne the aseimatic pre oy ratinig Toran anea, SOl seiamie ingensity with &

L probabiliy u[ux::::-;:dan-:i-i? | yeabs 15 takin,

7
2.5 Aseismatic api iml F..Ii"'l ! f
[ he salely ass it 4= miade For the existing ilifies-gfider earthguaks action by examining
the design, cnnﬁn;é:%‘n‘w gmlity and current: gtare ‘%h .':ﬁf-!iﬂg faciliies n accordence with the
Aseisrmalie [.ITl"I.'_!..lﬂ:;l-l'!' ry n'qulrrlurlah - H iﬁ'
2.6 "'u.?.eﬂ stieftgthening %

..L'i'
-‘:J’p-']ln drﬂqgn '||||| |_|;-||'-.|r|||.I1|_.:|1

c o enable the Emisling struciures 1o attan thi

AT
2.7 Ear

ificeticn roquircments.

muike action

[Che dynamic action of the structure doe to earthgualke ground moton. incleding horizontal
earthnuake action and verrical earthnuake action,
2.8 Earthyueke petion elfect

The mmwemal siress [ahear seress. bending moament, sl steess and torsional moment, etes 1 or
Adefornmaticn hinear despleoeimen and angofor displacemment, eic, ol the structure generted Dy the
SCEEmIE Rolion,
2.9 Design basic acoeleranion of egrthguake ground marion

Uhe design peecleration of ground moticn with a 10% probabilite of excocdance m G0 vears,
2,2 Symbaods

221 FEarhnuake aetion and actiom effer
7 Basthypwake actcn ol the eleciriea] equipmernt Cstroctiume
i —Masa of the eleetrical equipment:
wro— Mass concentrarted a1 mass pond Fuider apering condilians:

T
&



A Bending mooment

F'—Natoral vibration penod of the structune:
T, —Charactenstie penod of ground oations
g— Tensile [compression! stress;
r—Slear stress;

g—Aceeleration of gravity,

213 Material oI ATIC
E—Muoduluz of elestivity of the mmateriol;

K— 1 ateral npidity of the syatem; \ \ :"

a Tensile Logmpression | elress
r—shear stresg; - W"
[ el—Tresign allowahle atreas; /:;,. A
[ ] —Diesign alloweble shear siress.
223 (eeomerric parnmeiers:
A—Area ol cross section: \3
ad—I13 af circumterential cross he:rﬂﬂ
D00 ol crreum ferentzd cra &}-‘
H—Height of the struetare: \
Hi—Calenilated height of mass

F—5eeomd axial momongs Perea; r
" eluliss of Pl ryl

F—NTea mo

Wor dynamic I'I'IH.EI'HfII.’!F.l]I.’!-'I'.I [ctor:

ndity redue oo coellicien ;

r—Modal partcipation coetficient.



3  Basic reguirements

g
= W

. g 1 = . T " L
301 The elecincal eguipment shall be elessibed mie ennesl eleemeel ““”Jf"“ﬁ.l' and  generzl
¥ 1) .
S 1
1 Crtcal electmeal equipment: including the elecimeal equepment thags mated inovoltaee levels of

electrical eruipment based on the fallowing requirementa:

L1V and 2202V or used to supply power to the tisst geade |oadg in n.-i:‘l_pi'lﬁuﬂ and the electrieql
e r

equipiient that z required 1o secure power supply in case o eirthgoake % -
2 Genera eleceneal equipment: meluding the -:qtllnmgwmhc??h{:p%#lwqc spectfied in Hem |
A0.2  Wisoal exanmunaton shall he performed for ﬂ*r"'-:f‘l'ﬁ-rll;r ﬂr\llfqgl'-:ﬂl of elecrrcal eqepment and 1he

(ol e img regquirements shall be complicd with A ™ N L

1 The equipment irse 17 shall b teee ol :-'I'H."'ll:ﬂ_u»ﬁg';* |I'|||JI1'||' porcelaim insularors shall he free of

any crack. N T »

2 The electricel connestions shall hes e’-h.,;h"? t}w- brlting shall be i good conditions  and the nuts
shall net b Joose N ; ;I
3 The ronnections berween Tlale e:’h:q ent and foundation/the *-upf?p_hr structure shall be fom:
4 The weldsshall be free of l11{li&|31 .-?Irll.| the metal pars 1|lew-?*qf ANY SEVERE COTTURIAON,

§ The cguipment su;%q:-?rl"ilg sifuchurs and attachmen: !-E;'.;."H.l?"i‘:"." Tree ol any deformution or
¥i/} b

datmage. 1_" ¥y I |
303 The soismicge 'in_ut % be characterized by llmﬂ,{;:'.ll-c'wu'rn"“ff{.ﬂmd motion parameters [or arcp
where the elecinogl Frﬁ?n‘ipm 13 inatalled; .@'ﬁ: ::;

1 The. Rl:n.pﬁt]{thl_ﬁh. accelerabion of fdﬁ_tk uk-'s"'-:e,_ﬁ-uund Mmoo or ascismilic precautionary
Intenaity. g 7 .'5

i

'IE'L 'I'-'Iy_,: r%i-‘.h'n'clu peeriod of grovmnd o |h4‘1‘
304 fﬁ&i dBrrelaticn hetweer design basic acee leration ol carthogual: grronnd maticn and ascEmaric
precautivniry intensiy is shown in Talie 5.0.4,
Fuhie L4 Correlation hetween design basbe acceleration of earthiuake
groungd motion and asisaalic precastionary inlensily

Thegn base areelerstion ol rarthyus s
R iy 1 10y oy 1y Iy Zhig LR ]
g met i
KA mnic precnainngsy Nk li ] i | a

onpr o ke socelénmtion of pravacy cand 5 is taken @ 9 Bm s

305 Accimmatic calealaion shall be provide] Tor the pawer trenslorzers o vertcally imstalled three-
phse reactors and arrestors  cireuit breakers and porcelain boshongs ferone of the Inliowing cases;

1 Thearea where the desian basic aceeleranien ol exrthguake groumnd moten i= 020z and above,

2 The arens where the desipn hazic acreleretion of earthquake grownd moton es 4. G end .15g
andl the valtage Jevel iz 110KV and 23RV

3  The aren where the design basic seecleration of carthgquake grewnd mation 1= 005 and the
hesghst of Bror dr supporr o sehich she elecorieal eguigment is installed b2 higher than 2,00,
3006 Ascismatic calculaaon may nol Beoprevided Tor the following clectnesl equipment s howeser,

s s



asersrnalic appradsul shall be provaded for the Bxe ooethiods and e construchion of the eleorcil
cquipmaent ., and corresponding ascismatic measures shall bo taken.

I The capocitar groups Ccabineis) o battery banks Ceabineis), swirchgear cabinets, converter
cabinets, control {reluyl pancls, DU panels, ecmergency power sugply umits. ges insnlated switchgears
and oiler electreal equipment,

2 The racks used oomsiall the elecineal equmpmest, "N\H

3 The eleetrics] erpepment oriver than those speeilied in Artele 3,000 01 ||1|-.=ﬂ$ul i
307 The earthguake acton of the crtical eleciricsl eoquipenent shall 1."." .Llwﬁlu woome level higher
thas the desipn basie pccelerntion of exrthguake pround motinn [ur,.r 12 l.n?;’,.i:rh-. e the equipment i
ket b, and v semmic segsore shall be provuded sre level b ez il aseisna i prcaulioniry
mtensity specithied for this area. If the ascismatie |'.||:cauT||:|&rL#r (Jal 'ers U degree, the design hasae
acceleritian of earthguake ground moton nsed 10 cale ||H-_FI:_‘ 1'|.'|r"ﬂ:|hr'lﬂc uake action maw oot e forther
mereased U ascismane measures may be properly sipf lli“u‘ro_}'._

308 I the electncal equipment Tals oo me -:ﬂ'f«'d ﬁwmal o AppraEEl mperemenia s e Emate
mreasures shall be taken or shock-sbserbing nwuﬂq 5‘&31 b taken moaccordance wath Appendis ool
s standard. 'l‘n

309  Unless otherwise specibed o }wq:hlrd the desipm allewabie stress used 0 aseismatc
calenlazion tnr electncal equipnient Emje cied N aArcordance Wi +|'| Iﬁ‘ﬂnllnmng ferirenents;

1 The design allowahle wlTu#*“_fﬁ{jﬂ stic materials miy he N‘Qak e allowshle ziress of thee
1;41-:' |

matrals al design rr_fnprrmuﬁuz & it shall not b ! fargerthan O i i sirengil of the materials

F

.l|||||-:g| letnpetalime. o J-'f
oo

e

iress for brittle mate l'Id Ty b i"f:il[rth the design fenxsile sirenpth of
; Fu:-skmg arress ol the m Rign Temperatune,

L0100 ‘lr'un ricul equipment shall be f to the foundation, bases or racks, and
the equ{Eu’en ﬂg:% holts ar welding Hlmﬂi&}%}lﬂfﬂt the aseizmatic precaution requirements.
Lo ﬁ\ rfn _.|rr.'<n= where the design hasic ql%ll ralion ol earthauake ground mobon = 0200 and

nhove. § ]:‘i'ﬁwur digtmbutien couipment mnsmlled w) high positions or on muli-lavers shoold be

2 The I.‘IE"‘-I;I{I'.I..{..iLJ

the maternals o Hg Tinin

relovale] of lower positions or aseismabe messures should be ke, and the fubolie bus sl T
suspension installed.

3042 Flexible conductors should he waed to cannect the electricsl equipment lead wires ang
eqguipment , and proper length margin shall be provided for the Tlexible conductors. 1 ngid bus 1= ased for

connection, flexihle fitrmg shall he _;lr'f'|1."i-:']Ft|'| i rFansitian.



4 Aseismatic measures appraisal

w
4.1 Power transformers ; ““:,{\
1 General requiremenis %'%’5'
. )
4.1.1  The power translormers shall inelude the transicrmers aml ire supiression coils

- o = = .
4.0.2  Ascismatic appriusal for power translermers shall {oous i exdnrnation of the nztellation
o 1
metheds, the connectians herween the lead wires and external wiegsoatfsie strength of the consarvator
'..-\."

racks and the radinter cantlevers, o

413  In the areas where the asesmatio l:ﬂ*(!ﬂllhﬂﬂﬁ%ﬂi]fj%l £ 7 degree gnd ahove. aseismatic
calculanon shall be mady m accurdance with Chapter i:&.r-' Ihk‘?ﬂ]?qﬂurd

Il e‘.ﬁdlﬁ@fﬁ:ﬁu AL
4.0.4  Asemmanus appriisal for treu:slfu::uwll-;‘.;;igh:lallf,'»p:t':cb-'i-un coils shall meer the following

FERUIECINENLS: - ""u%:ﬁ

1 The ransformer and arc :.-up_u-nj,tii-nﬁ"b(il #l ke secorely fived 1o the foundanion,

2 Flewble conduciormg shall, :‘B:;ﬁ'rdf_d betwoeen the ransformerand the cxternal bus.

3 The ransiorser SONsSeErvilis _.: e 'i’l'l-.-f".‘:-ﬂl D feee al any visib 3 ‘%E'ﬁﬁil:-n canel shall b securely
(ixed weith the main body of '.h{k?kfuj:&mﬁcntad e conservalor. g ” \

- N . P : E r | L
d  The cantifever m&.ﬂtﬁ:;,‘i‘.d e transformer and the congm |;'i1i.a ahall e m gond conditions.
Wl F i

Ligtweer the independent q;.ﬁ.‘u’.;—:.‘l']rr-tlffﬂ"'ll:t muein body of the (renslormer

shall be provided i -t valve and flexihle tim%&e transformer.
4.6 The puw H;P aalirrners installed on the FI:%E‘L. |:'E!I]§=<- Bl b prosvided with fixing devices,
& B E, E _l-
r x\t ] .ﬁmﬁ%‘rm@mﬁ:rﬁ

. ! o i e B i . ? i
-ﬂ,'l,? 'ﬂ?ll'- .-'.1-.4|:|”|:-r||1:'1':1- i-|r|-::| A :-='|r||E:-r1‘.\.:l1|:-|'| i :-ﬁl"i'l[ﬁl:l Tk B el k= Har sl .'|[r]1'rr||~:r|.| 'rl;'||||:r|-|||;'1ll:~. mn
£ "

4.1.3  The conneci

L= *—:.c‘l, . gEeismatic messeres shall be tken in accordance with the [ollewing provisicns:

I -]|1 adlditica wa clisplacement ot mesdares ., the tranaformiers and are suppressicn ol zhatl be
direcily bolted or welded o the foundation,

2 I flexble condoctors are used for the transtonmer hushings, propes slack shal! be provided. 1
the msulaton clesranee Guils te meet the specilivd reguirements, sprng clamp [iimgs may L gsed, 17
rigicd hus 5 wsod and the sie of bua secnon s lasger than Smm < Smm. flexible fittings shall be
provided, T vhe asemmaiic preciononasy nlensily s 8 depree or 7 degees, Dexible Tinngs shoeoid e
provided lor the power transtormers ol 10kY and below. And if1he aseismedic precantionasy miensiiy s
B degree or 3 degree, Texible conductor shall be provided,

3 The cantilever radiator of the transformer may be supported by the engle steel rack mstalled on
the main body of the transfromer e fixed circulaly arcund the eadiater Tor nzing Tlas steel steigs.
4.L.8  The connection pipe hetvween the indepemdent al cooler and (he mein boedy of the renslommer
shall he preowerdedd with shatalf valve and lexible fitting near 1o the teamsformer, anil the distanee (rom the
rachiatar, val-sulenerged pumg s cormee o pipe @ the foundatien shallse Be less than 200mm:
4.1.9  The bottom of transformers installed an electrie pole shall be bolred w the lower beam. In the
aren wWhere the geeizmanc precaulioniey tensy iz 8 degree and above, xng devices shoold be gl

Jhl.



provided e veden the upper poction of B trans e aml the clecine pole
4.2 Vertically installed three-phase reactors

| Lenernl Feguirements
421 Vertically installed three-phase eeactors ghell include verieally nsralled ﬂlrﬁﬁ-rlhﬂﬂlﬁ rarmEn
reactors and vertically mstadied three-phase dre hollow core reactors, A XK
422 Aseismane appraisal Tor vemically installed theee-phase reaetors Hlmll [mhn Thiz i mmimarinm
il thee e ior mdel: and mstatlaton methods, J
4.2.3  Aseismatie calculations shall be made tor the vereally |n |.|L*1'J h >f‘3||..a-.r. COMENE FACLOES
pgtcd an the arees Where the pesmaliec precaulionary infensty & -g,e sirud above aodl the verticelly
imatalled three-phnse dee hollow core reactors osed n T|1n.'~ P_ﬁ: T|1e ASCISTALIC Drocautionary
mtensty s B degree and ahove m accardance with Chepien r'l]f:i:r'!'l.%h&i:.l'll:mrl'.

I Asewsmal |r.| H?I}'
424  The ssesmatic apgraisal for vertieally mﬂ}ﬂ -hw-rphaau reattors ahall meet the nllowing
TEUIrEInezLE >

I Vestically mstaiied three-plase romgt Eﬁzg::j}‘hp diy ienllemr core reactors.
2 Three-phase reactors should L:;L}.ﬂrlz ]

J P\ SeISMATIC TMEASIIES Fa
% H. 'y ..- - . .
425 T ohe vertically installisd ||IT}FMMLLDF‘\ farfl for ot (v .‘v‘ﬁ‘i'c ippraisal reguirements

in thig secbion . ascrsmal mu.rﬁ:u?v:. "-|‘|.1|.|]|!:-L LT Wt :-::'dun:'(",q:,m}lm

o mstalled

l.c:. WIE PEOVISHTS |

1 Tei thie sired= w i ||.'..-?|-. *-.|'||.:11||, r:-r\r'-.. dailimar e 1eiis l."',u?":- ||1'!1.r4-|_- ar 7 ﬂl:i_p:‘e- 1B wartic a-'||f,-

instullod ll‘LEEI.'-[.IhE.E'E,,{.

where The a«F.srrnQpr |
g% shall be changed 1o drv hn:-ll Lurﬁr HELOrE,

phase cemen
|_‘_."‘I'|‘.§IF.||F|'| three-phase rmm%‘ﬁ il ‘b changed o homemmally installed eaciors

-uftors cheuld be ¢ .‘.|I.IJ'.I;,1J Lo dry htlow core renctozs, wnd o the areas
UTITREY INTEREITY 08 M icing degree . the verfically inatalled three-

2 _.}-prr. ,

w]wn.‘:&tirl fu l,j_.':iﬂ*flh peTIRL,

4.2.6 THpr e vertizally mstalied three-phasc er'f' gir-corr peactors uscd i the amcss where the
-Jle:l:iﬂrnilllr precasbosnry ety % 8 depree and shove asal 1he viecieally mstalled three-phase cemenl
reactors, o their aseismatic caleulazion fail 0 meet the ascismatic apprasal reouirements, selsmic
atrengrhening may be made i aecordince with Appendix B of this standand

4.2.7 Forthe supporune percezm imselntors of the vertcally mstelled three-phasze dre airc-core reactors
in the areas where the aseismatic precautionary ntensity @ 7 degree and helow or for the supporting
porcelmm msulators of the homzonaily msialled threesphase cemenl meaclors, (7 ther asosmatic
calenlation fnl th meet the aseismatie appraisal requirements, soch snpporting poreeiain imsularors shatl

Tie replaced woirk the nsolaors: w hekber sireneth,
4.3 Clrenit hreakers and arresters

| General requirements
431 The ciecml hreskers hmil the arresress include ndepemdent circing bréakers, free stanling
arresiers amd te-rod arresiers.
432 Aseismane appraizal for the prreuit hreakers and the areeseers ahall focus on the examination ol
the porcelan insuletors  the connections betwern porcelam msulaiors and Janges, and the steength of be-

. i



ol and external condociers at eacks directicn,
4.3.3  In the arcas where 1he ascismatic precavtionary intensity s 7 degree and above, the ciccuit
hreakers and the arcesters shall be zeazmecally caleulated oo accordanes with Chapter 5 of this stadand

Il Asciztnacc appraisel

434 Aczeimate sppraisal forothe et beeakers amd the areesre=aahall (i the frllowing
T

FEE[ I sL /
I The poreelain msulaters of the eirenit hreakers and the arveaners shall e g o domglitinms.

2 The poreelain imselilors and the Tunges <ball be fmnly aached, !

3 The baszes and intermedizre flanges of the circut breakersgand Ii||+:ﬁdnp‘|:51f|*s shall be n gond
¥

1
o ai

oo, aiid the nats shall net b loose

4  The extemal condoctars of the cirenit beeakeors nnd:_‘rht nr shall be tlexible conductor or

b4

provicded with Nesible Tmmngs,

-"'- F 1 ¥
435  For the wrresters provided sk insulated oe-pads: e senech of the e-eods gl each dimeciaon

shall he unilarm, v o r -,::ﬂ- .
Ml J"n:l;,':‘l 1 ,‘h};w res
43,6 Itthe cucuit breakers and the nrresters ent the aseismang apprasal regqueementa specitied
it this section, sseismatic précaulian, [Ht_‘% shall e taken in accordance with the Jollowtng
refrirements arshock-abaorbimg mag: H gl be taken m aceandance Appendie A of this standard.
1 The damaged or cracked portetad insulaers of the cireni F%mj the drrissters shall be

replacod with good poreclain ﬁ'l 3 ry

r'n.r\l:l.l! '|ﬂ".|: reelan theulator angd 1he § #Ihll |!:-|- "Hh:"'“"l
u-r.'l gl [anges-of the cir brtaxfﬁﬂnc e mrresters are corroded , rust
il e Tightened, ﬁ.:'ﬁh. My

I :n= %1 r tubular bus is used o th% Jonductors for the cireuit brepkers and the

3 The halis L
5 L the bese
shall he mﬁnwd qgru'l 1

ATTESTErA, !i':,.ixll:l wtnr or flexihle fittingssly ofidel,

4.3.7 'i I#-l: .;| elirs with rsulated te-rods culrength of the te-meds at each girection shall T
urilor IT|'-IJ]FII."|Z| fg-rosds are damaged or [Hu e meet the strength regquiremenes. they shall be
T-:[:-I.lu.d

4.4 Capacitor groups | cabinets)

I fsenerul requirements
4.4.1  The capacitoe gronps [oabinersd shall melude the eapacrors inamalled on the eacks.  on the
ool , msade Somside the cabiets, mdividaaly imstalled or proop nstalied,
4.4.2 Asosmatic appracsal for capacitor groups (cabinets) shall foous on examinabon of the
ceslal lation misthos and the conser on wnb external conductors
4.4.3  Asesmatic caloulaton may not be provided for the capoeitor groups © cabinets .
T Aseismaticoappraise]
444  The aseismatic appraisal for cepacitor groups Ceabinets) shall meet the following requircments
I The eagaritos granps (ealineds ] akall e gecoredy Txed 1o the fnendarinm.
2 The lead wires of capaciiors should be Dexable conduciors,
M Aseismatic measures
445 1 ithe capaciter groups Ccilenets] Gol womeed the aselsmales appraczal requirsments speciiied i

aEa.



this section, aseismaiie messures shall be take i accerdance with the following provisicns

1 The bases of the capacitor groups (cobiness) stll be sceurely fixed o the supporting structures
Tiv oaitag anchor bales

2 Hard conductors should not be used as the lead wires of the capacitars, and hard condoctors
shall he provsded with flexible fittings o repleced with flexible conductors in the eas# rPl:ﬁT The aseEramatie

prevaviaonery milensiy is 7 degree o 3 degree, 1,‘%
'

r i,
4.5 Eleetric purcelain equipment "'-..,=,! 1

[ tienceal r'|H|'JI|‘l?!ITI|.-'I11"i
451 The elecine porcelan equipment mcluds the elesineal e h—d@r which porcelan insulbatiees
nre thew mein perts, but exolude the circui hreakers and the qr!‘:m

4.5.2  The aseizmanc appragal lor electne porcelam z|.n|“|i‘r1xgq'a '}I Al Torns an examongation of e

insinllation methods. the connectzons of porvelam s 11115,(_ types of porcelam msulrtors,

4.53  Asesmanc caloulation may no be | rc:-'r'ul-r-d‘l'-rq Hﬂn sinie poreelan enuiprment
.- "ap'&ma..
454 The aseismatic apprasal tos eh—‘-rrrmq.u ||:-m:-n' angll meet the following requimements:
1 In the greas where the asesm #:E p?wi warary mEnaty iz 7 depree aid eheve the porceiam
imallatars should be hagh steengtiy typts
2 The lead wires of HY t'H"‘:.'ﬂ
3 In tke arcas where ?rl:c precautionary micnsigy -h),}‘

|||:-h: |-".|.||| |*|||r|]_|r'r|| il w*@r .:v||||1|_.-_I al .I.Il.lk.‘? aiul .:'|E'El||l.-|.-" :;_L]':'E.:II' H'rr:l.l'|g|-|_| al o ||-::-:-!i[i|:-l'|:t L 1

Elain equipment =heuld | poruductors,

s % depric: HY cleetrice

I

miono-layer. 1 )
i A
4 The |'|.e'|‘=|':"ﬂ T parential b Trnn.-*.fr.nrn'.e:t'. gecurely figad 1o the foanderiens,

SUArES

A .q.{.‘ i
xﬁ} reelain eguipment I'atlnul'ﬁ o e aselsmati appraisal remuirements sperified in

iatic trenseres shall e (ke lnf-.‘_l';f rdance with the fullowing provisicns:
! Czrens whore the aselsmatic precruicnary miensity is eanged from 7 degree i 9 degroe.
the gesteral porcelzin rsulatoms showbhd be chinged e bogh strengih porcelan snsolicors,

2 Inthe ereas where the aseismatic procauticnary intensity s ranged from Vo degree to 2 depree.
the lead wres of HY electne porcelamn equpement sbould be fexible conductazs, 1 hard condustazz are
used, they shall be provided with flexible fitimgs or replaced with Gexibile condurtors,

3 Inthe areaz where the aseismatie precantionary intensry 3.8 degreee nor B degres, HY plectec
porcelmm coguiprment with valtage ratng of 1TIOEY and above srcamged an high positons or saperposed
should bre relneared ar low positions or i monn-laver.

4 The bases of the corrent volage) ranslormers shall be secorely Bxed o e soppartng

sprugtures by using anchor holis.
4.6 Battery

1 General reguirements
4.6.1  The bancrics cquipment shall inclede glass tank tvpe badery banks and Tree standing
e nienance-free batrenes,
4.6.2  Ascismalic appridscl Jor the betienes shall focus o examnimation of the instalation methods @nd

..H..



the-varmectivgs wilh extemal comduciors,
4.6.3  Aseismatc caloulntion muy not be provided for the batteries.
I Aseismatic appriis:
4.6.4 I'he aseismatic appratsas for the batteries shall meet the following requirements;

I The hatteries shall be provided with meaziieez against diaplacement  iopplin

E

-E'I!rrrtl'l:'!l|l|:lll'lg.
2 In the arces where (he aseismatic precanlionary miensily 6 8 degree oy B, Provisins
shall he preavided hetaern the eell umits of the glass ank tepe battery hanks o avold cqllisfon.

3 The restrainl supporis o7 glss tenk tepe bitery cells =hall ﬂlh[fll."fuﬂt* with Uhie Dt tery
mantenance and mspecton.

4 Flesble conductors ar cables shall be used for the I:I.lnnc'%K:%ﬂH,t e the batlery cells

Il Ascismatic -.mgi]lutc.

d.8.5 17 the hatferies Tail toomeer the aseismahe appegasel Tﬂlllh‘r’l'll—l'l'l-i gpecihed 0 Thes secmian .,
aavismalie measones shall be taken n sceordance with I'ﬂi' I 'n'.'-’t;g POV ISITTA :

1 The baneres shall e proveded with |-'r--41'p|-'r-qr cﬂ'l.|n':-i':-.-'.| the eells from displacing, talling ar
loppling. Battery rocks attached o the *up;urulq&;-: -&tﬂ erviy o weed.

2 In the areas where the 3:e|amﬁ1m,|1|'b@,lnr wry ntensity 8 5 degreee or 1 degres, spacers o
cazbans shall be provided between 1J'|# ':{]-J o -:.I}Flh“ plass tenk type battery bon

3 T'he height of the restrains the ghass tank type ha'ru%ht higher tham the beight

af the center ol gravity aof Ihr: l:'“L J.l'ﬁ’ it skall et inperle slLery masinbeninee and

I'.'L.‘iF-L'{.'lltZlI'I. F F

4 r||;'1|lr]e' el l."tl_'lr*: m‘!-: ilas ﬂ.|1|:-|_|'||_| |::r|_ ||1|-'|_| fiar I.;l‘l‘%ulfl'll‘ Bietwarr the Ll HTY |r'||1, anl

cables shall be usod gz -

ires of the werminal hail:;rimﬁ'-.. .

=, ﬂ"’ . -L? Panels, calyinets dpf‘ﬁhmwnxcﬁ andd IS
iy ,q‘|| 3 | ﬂﬁ%?’%}birﬁmﬁnh
il TS anciude vanous swilchgears, control panels,

4.7.1 EW:@# ) ciahinels, ihsmbohion ]lu:irt?:l‘l:ﬁ;;.‘
L/ F
|.|

relay pamels listribution boxes. cmergency posw er supply unies and gas insulaied swiichgears,

4.7.2  Aseismatic apprassal e paoets, cabinets and distribotion boeges shall focos o examination of the
conatructon ol the panels, cabmets and distibution boxes and their instaliztion mechods,
47,3 Asesmatc calealanon may not be provided for the panels, cobiness and disinbunion boxes.
Il Aseismauc appriisel

474  Aseamane appraisal for the panels, cabiners and distribunen hoxes shall mest the Tallowing
PR LIFL T LS.

I The bases of various panels. cabmets and distnbunnm boxes shall be secovely fxed o the
[uundation

2 The withdrewahle electrical devices i the switchgear cabinets . zhall be provicged wath lock
e hanizn.

3  Secondary cable plogs inewitchgear shall not be loose.

4  The ralays and meters provided o switchgesrs and coatenl Orelay ] panetszhall he all secareely
[ixed,

& The nil immersed potential transformiers in switchgears shall be securele Tued,

& The prnted cicvotl plugs and plug bowrds i the conteal Crelay ) panels skall not be loese.

a_:|:|..



T In thee arees where the aseisenlic precau Donamy silensiy i 8 deprecor 8 degres, The switchpear
cabinets, power distribution panels and contrel Crelav) panels wrranged in rows shall be connected
tegetker. [T the cabioets Cpanelad are located at the secilement jeint orexparsioe jeint ol the uilding .
the rigid buses between them shall be provided with flexible conductor,
4.7.5  Theaseismatic apprraial foe G15 shall meer the faliowing reguitements:

T  The gas msnlaied swilchgeans shall Be hrmly atached v the Toumdation \

2 In the areas whoeee the aselsmatic prerantionary inensiny is B g _gn-u::%'il egren, thi gas

pst bt swilchpears sheodd wor be lovated ol e sevdement joint, expinsian uml ur seisemie quml ol the
b lebimg . ? ‘i
ll Aseismatic meisures

4.7 If the paneiz, cabinetz and discnhetion boxes fml u:-_,E'Et:‘ﬁ' lﬁ.matm nppraisal regquirements
speorhed in thia secnon asesmanc measeres shall e take _ﬂ'-:r“plﬂlﬂhlﬁ wlh The Tollowing provisns;

1 The bases of the swichgear cabancls, conver @y ca hq.ru--m.l brelay b panehe D puncls and
ather emergency power supply ans shall be sec |w€§:@mﬁu the supportng stenctures by using al
lzast 4 bobis, and av least L bole shall b p; id dfﬂ}uﬂ‘i comer, I the dength of the cach clecimca!
equipmeant 18 larger than 1.0m, :'.df"‘lh.n-'u.]:. nﬁ_jﬂ;" be vsed or the requirements specified by the

electrical equiptnent manulaciurers & opved 1o i the elecincal eguipment., the bases of the

= and number of welds shall

cabinets or panelz may he welded r r.[p;lpn MRE strnctares, the m-:' d
T the samee as thosze for bolting metl aﬁ ength ol each weld <k
height shall not be less than l|'ﬁ‘.' ncs

3 Thr '».'ril_!':l_l'r:: 'H'{' |ﬁ’|fil | l:"!l"h'il'l-"'!i i 1he 5'.w'i1;'51§%_¢i1:-imﬁl_:h liall hi= E:-ru'l.'i-!i-n_-'ﬂ '-.-ilh 1IJ-Q'-Ii_
mechanism. f,% f e

3 The qerrﬁdME plugs nosantehgear t:h;uH:!he rI with measures Lgainst lacaening.

4 The reloys sand meters provided o Ltulh%afi&?mﬂ“ gnd contrel Crelay ! punels shall be all
-.|'-'|.'II|'F“|:|-' ﬁ*ﬁd A or clamps,

%‘\‘1‘%;1}“"”“““] pratential iransf; T 'F.'IIL]'IH!:‘-:IT"— shitll b hosliesd 10 the chisssis

[ hefronied eireoi plags and plug boards n the control (relay ) panels shall be provided with

[k devices aganst Tovsenng,

A than 5meneand the leg

ol the waeldmoent. -

T Inthe areas where the ascismatic precautionany ntensity 15 8 degree ar B degree the switchgear
cabiners, power distributaon panels and control Crelay ) panek: armanged in rows shall be balted topethes
above the cener of gravity of the cquipment, [ the cabinets {panelz d are located at the settlement joint
ar expansann jomt of the bulding, the rigid hises berween them shall he provided with flexibbe
concuctor,

4.7.7 10 GIS fail te meet the aseismotie apprasal roqurernents specihied mothis section, aseismatic
teasure s shall e tiken i secordanoe with the felloswing provisions:

1 The bases of 15 shall be securely fixed 1o the ioundation by using anchor bolis.

2 I the sreas where the azeizmaie precaulionary misisiny s 8 degree or 9 degres, G115 shauld

not be located ot the settlernent joint, expansion ot or eismic joint of the building.



5  Aseismatic calculations

21 Calealathon of earthguake action yF

EL1  The methods for caleclatmg the carthounke actinn ol u'.l:l:lric:whurll should be o
r |

accordance with the follewing reguiremsnis:
: L § =
I Simphfied methods such as bese shear methed may be uﬁg]h;m strurturcs that are not
' whorr the electrical equpment

hegher than 30m and mainly invalved with sheaning deformat

Lincluchng the pam ghove the loundation surface ] thil 1= uppr_c,%yh‘rmlt u.,{_h.}glﬂ MRS POl By Lem
2 Mnde reaponse spectrom method shonld be bae fnrjhﬂlidfhﬂlf“ﬂ arpapment thoer than those

specificd infwem 1ol Aracle 5011, "'t.;,

5L2  Theseismie miluence factor of the LlffTrrﬁ{E}{"ﬁT"an tor strueture ) mstilled on the ground
shall e determpsed bized on the. aseimmatios mlensily or desgn basic acce leraticn of
earthquske ground mation, design earthiguake L:qg.‘e class, netural vibreton penod of the structore

anid the damping ratio of the sreucture (F EI{% 172} Tui- raximim harigonial geigmic influence fagtos
shall be determined accorchng 1o Ihﬂ:i seeihed mo Tebie 5012-1, and e characteristic period shall be
Py A

dlererminerd aecording 1o thise !'-J_II."!I"'i Wlllh' 00,222 hiazed on )’\wi‘ ex anel design eartheguake

Eroup. ﬁ ? i | ”
¥ }I ;

s A

7o \,’ A

iy \:;\

.-q_.-

(S

@ Selsrmie infloemee lvierio g — ¥ reomum sisnic infleenee Seineg

N L | TI8)
0ol T, 5T, 2

]

Foaeree 512 Sesme influence fbetoe curee
— Disavemling shogee mocfymg coelSeivm of the deckze line g - Achenuetion mdexe
T,—Uhareer=sne sevind ;g—lhimping adjostmens cosfficiont : F—Moueal vibeesnn pesind of the stririies
Tuhle 52121 Maximum horizonial seismic influence fwetr

B eimatie ke el e ity ol T ilegivi K diegirns Walegins
D g i gece berabon o earthaquike
LIl [ERELrS LA 3 .30y Al [ AT
grmind manton
Wi horeaiial s e loecwt s Tasdo niz nEs [ .45 CLET [ERTH |

Tuhle £.1.2-2  Wnlues of charnsteristic period 5]

Tl PRI
[he=ign parilageake groom -
I | Il m Iy
Gy | nai  pcaet [ s e
LR TTHTET 1 0oy 5 H0 I 1K ] ST [ At
LR TR 1] 0ot 1035 I A P (F=1}




5.3 The dammpang admostenent and fomm piecameiers of the sesmic anfioesce Tactor corve shall e in
accordunce with the follcwing reguiremenss:

I Where the damiping atic of the struciore & equal o 005 the damping adjustment coellicien: of
the seismue influence factor curve shall be equal to L0, and the form parameters shall be in pecerdance

with the fn-llml-':hg PEC[HEPETTER 15 4

. e . " . . £
1) The limearascending secton shll be the gegment with percd less thar ] s/

21The horimantal section shall he the segment from (015 10 the -.,!\I"I-ri’l:.l!‘rﬂ i poeriosl, and 1he
i seienne anfluence Golor e, b shall be taken

31The descending curve shall be the segment from the ||r'a:E Hf pericd tn 5 obmes ol
charpeteristie period  and the atlensatian indes shall be oi‘/

41 The desconding strmght Lne shall be the segren nE charncteristic penad to Vs,
and The descending alope madifying coelficent = I.-'i‘;,l* ﬂ '|._| {1,032,

"hmg eehjusimeent coelficwent and the form

2 Where the damping ratio s noz copal 1o 0,08

paramerers of the sesmus influence tacior corve n]r.ﬁljt} w decorilanee with the I’ﬂua-wn:g I‘{‘*CIIIITF IMENTE:

1) The attenuaton ndex of the dr_s.:.:i?iﬂ( (@

fosemulng

o

ok __ 5“
—_3 (5.13-1)
]

IO
FooDamping i | ,.;\
21 Tha descenidy “,ﬁltfglﬁ-ﬁ'l chilyrngr coclleient ol the J&C_Fﬁi::g smargiil line skall be cafroiaied

arcording Lg\i ifg formudng ;; T -
U\I- s

g = 0g+ <

Whiers, r_;l.— “ﬂ% ?ﬁ slope modiiving coelf %ﬁn descending straigit bne,of it 15 less than O,
1_#n= ahall he equal 1o 0. "'x

{m[.-l.nﬁ' pustmient lactorshall ke cBleulated ave crdimg o the following formula,

o5 — ¢
T L 0 {5.1.8:3)
7 (.08 + 1.5 ’

A
Where , p —Attenuation mdex of the deg

(5.0.3-2)

Whers ,pe—Thamging adjnstnent Tactar At shall beoegual 1o G55 00 the Gamping adbostmen fzetor (5 Jess
than 055,
A4 The damping rato o electrieal aqupment Cor structured may be derermined  areording o
those specilied i Teble 501 4.
Table 5,04 Daipleg varls of cheetvical cquipnient {or sirnetinre)

Lypes ul ekcinal pgepmaent Steel edupiment Lineluding sieel . . .
Eemloreced concmeis siruisurs lectric purse iy equipmeni
Lo stpinre | wiroed i |
[isrming witic il i | £:013

E1.5  Where hase shear raechnd 18 ased  the nnminal harizeneal carthipake acton {F‘lgu*r nLa) may
T eanbu latedt aevarding (o the Tollawing Tarmmufi:

Fa=am.g (f.1.5-11

=k, (5.1.5+2)

+ A3



B .m.H.-
Zm.H.'

Where, Fio—Sumdand value of the ted Borizental carthguake setion of the clestecal equipment Cor

(5. L5350

structaeed (N1: 4
g Acceleranion ol gravity CmAs0 00t e egual 1o 8.8, y r-i\(‘
ey—Horzontel seismic mfluence factor corresponding o the funda?‘:'?%l.al perod ol the
electrical equipment {or sTruciure by EH /

m— Total equivalent mass of the elesirical equipment {or Eli!"-;il?i ?‘l‘ﬁr operalng conditians
(kgit ¥, /Wy

A, —Eguivalent mass coefhoient, il 1 equal o 1 Iﬂgéi%i?w:im syslerr, aml 11 s eruil to

(.80 tnr multiple mass print system @ 4 L

-'l'h*'.[ﬁ.l'.rl'l (R
nditions {kel;

FooMomenal henzontal earthguake dctios ap

ar—Mass roncentroted ot mass ool §un

H—4 e lated helght of mass point 7 4m e o %

~

sr—Mumber of mass poimes; - N
i Fending deformanon i11|'|l.rk1;y.tr*"‘q%=. ol the electrical egmpment Lor steacoare ?, o shall he

%ﬂpﬂt:flbﬂ im Talde 521,53,

determmined sreording ',%; _ _«'\
3 i 'l %\

- o=

Frgure 5,100 Nommallgeneeetal sasihyuoke action

Tahle 5.1.5  Bemding deformption inflaence ndex

Furdamental peslod of eleewizal sspennt Lée srirtie] g =25

& L Xi

mn

| BT, A

ot T e e imleee wlperied ol i sijipinent £
B.L6 Where made reaponse spoctrum method 15 uscd, celeatation af nominal carthquake acoon efteet
ol the clectrical equipment Corstructise D shall T an seeordance with e Tellowing requirenent s,
1 The normal horizontal carthiueke action of mass point ©of mode § ol the clectrical equipment

shall he calculated acearting to the Tollowing Tormilas

Fo,=ayXmyp (5,L.6-1)
X,
A e h.1.6-2)

E‘Hﬁm_
Fi= oy Bameriand o L2 ik

Whers, Fo—miendard value of hormgoniol earthgquake action of the mass pomit ¢ produced by vibration

e



s i 0N 1
g, —Seismic imfluence factor of the natural vibrabon period of mode § of the électrical
EOUip e Cor racture b
¥ —Modal partictpation cocificient of mode §;
N y—Horizonral relarive displacerent ol mass poinr { of mode 5. 4
f—Number of modes, and it is nomelly teken es the [rs three modes: @4

2 The horzontal carthguake action ¢ fects (bending moment, shear stressAnl axial stresa b shall

T calculated aceomling 1o the Tellewing farmuola:
\~
J A
S.= 158 " "4 (5.1.6-3)
I F
d -y
5 . . - v T

Where, 5 —Horzomal carthyuuke action effect; +r,

W, —Fiteet penerated b the horiznmral carthe |I:IH. ﬁ:‘iﬁrﬂ'ﬁﬂ: miede f ool the clecteizal cogneprent

Cor structurel.

g |
5.7 I the design basic acceleration of F#rTIIun | ticition i& not less than 0 20, the vertical
carthgueke netion effect shall be mcluded.
S LR Forthe electrical gnipment [:-n-r'-F'Tﬁ’lh'MMmll“ﬂ s nammal verticsl parthnuzke acoicn may

T teken as 502 of s nominal ha I;'_I}Jl.a: %
|
perpendicalar to ground. 118 nomin Hln}!.rr
N |

heroniel varthouake action g}li l:le:*,. el eyuipoient r-“-l'l-":rldlml

Floor dymamic nmnu‘rﬂr:a%u ?ctn-r

i
ng structure, the dynamie magnificaton

|HI:|'I'I'r.kIZ! getion, and for the clectneal eouipment rion-

0 al the nominal

521 I the clect : '. 1= pravided w”hi\.
efler af 1he u_g;,ﬁ |'| o nl-:1||'r|‘-~'- shall Te ron=s -:-TEI Mmm mfluenee factor ghall motniply the
o

: feotor ol the supporing & Sl
eling structure and the ¢Iv=~|:[5'5';_ I

eng may be seirmically qualified asa while.
e #lecireal eyuipment mestlled co

our law supports, on indeor pround lear or in cave,
i fragndication factor of their support structures should not be legs than 1.2

524 Forthe elecioca! equipment installed onomdoor 2 floor aod 3% oo, e dynammie mogolicetion
factor of tho building shall be equal to 2.0, Far the electrical coquipment: imstalled an higher floors, the
dvramic magasilicanon fwior of the Tanlihag shall e Targer than 2.0, and the demanoe magnificstien
fretor af the building and carthquake sction of eleetneal cquipment may be calenlated i aceordanee with
Aprpendie U ol this standard.

523 The dynamic magmificanocn fzcter of the components (conscrvacor, rudiolor and porcelain

hishing D on the rvaim hedsy of tThe power transtormer shall be equal 1o 1.5,
53 Power transformers

SA1 Awseismadic caleulation For the wnchor helts of the poveer traneforrners shall be o aceordance with
the lollowng requirements:

1 Calewlation el bwreental esrthauake acticn of the power tronsfermers mstalled on the ground
shall be 1n aecordance with those specifiec i Section 5.1 of this stenderd. the sesmie influence fector

mias be the maxmur value specifed i Table 5.1.2<1 af thiz standaed. and the soral mass of the

(=
L]
-



teansforrerer shall mchude the mein boegde of G trinsformer, sil, conservator, radiator acad the isulaung
bushing;

2 Caleulation of bonzemal ezrthguaxe acticn ol the power transiorners instilled an the (Toee-zhall
be n peeordonce witlk those specified in Section 5.2 of this standard, and the fundamental pered of the

prverer tranainemer may he agual ot iy 4

"I.%I'he;uukl: LTS

1 The tensile stress of the ancher Doles mag Be cideulaled sreond rrﬁhil_/ﬂﬂ H-'_".'uﬂéwiu;; ferrmmlics

3 Caleubinon of firesees of the anchaor boles imder Both horizonie! and vep

shall he inaceordance with the [ollow ing e mesnis P

For aseinmatic precautionary intensity equal 1o 7 degree: ..’3

=SS s,th \%) el

For aseismatic precactionary ntensily larger than ¥

F:'r I .I';-F'.'I}{-‘Ir1 rMII '-I'-l.. I .'-"'|

A mmsl‘\b
Where, @ Tenzile siress of the anchor balis f‘-:l-,- “h

Fi—Henzontal carthauake Hrrlnn_l;g'hc fl]." oo the teansformoer { M
Fo—Verteal partbupusks action I-L ]r-' i el il thie translormer (N1

f—Mumber of anchor boltzs

.|_"|'| nnchir bl Cins 3

S—Minimum zpac 1 reenlanchor bolts Cm; o 1
H —Ihsranse am T hesght pownr ot the mam i ,_«?‘T thel transformer o the fnundaton

surlace | A

-

.w,,,—TnM’.L £ the crpapment [mrludmﬂtil{gm' hedy of the transtormer, conservaror.
i :sul.aﬂlng brsshirig ) [hp i b

ir)
2] l.],u &}LM ol the anchor huliuﬂ_&slt:“

III-E'I 'i.'].lft'l.-fllkllll'.lllﬁr'll' |r|[|:||*-=|1'-' (=] li.-'f' EETEE

F|| - I.:I.Enli'].,l '
T LT e
e (ha1-5

A —Filactive |-|-\.:'§|Q'\-\.-r,;;|-'I:‘TII'Ir| i

ated necording te the doliowig fommulay

Far aseismatic precainionary ntensity [arger than 7 degrae
o DR []":‘;:"' it (5.5.1-4)
Whers, r.—5hear atresq ol the anchaor balta (Pa.,
4 Aseismans calculation for the auchor bolts of the power trensformers sholl conform o the
formnlas belowr;
e I 8 (56.3.1-5)
w714 (5.2 1G]
Where, o ,—Design allowable tensile stress of anchor bolis at ambient temperatore (Pe) | it is equal
in 1AL 100 Pa for Iow carhon steel ¢
[ 7~ Dhesign allowable shear stress of anchaor bolts an ambient remperatore (Pa) it s equal 1o
L& 1P Tor low corbon steel,
532 Ascsmeabe culeulanon for tbe centilever radiator ol the genslommer shell b mosccordance sath

thie Tiallovwst e T PR TR R

LR



1 The horizeeial eorthouake aoton of the radiator mey e calealited accending w0 the following
formiulac:
Fi o #namig (h.5.2-11
Where, F—Honzonal carthgueke seton of the rudiser ()

s—Mass of the radiatoe (kg

4 =

Fipare 5538 Sunplified !!IIIF"
L —Mdain budy of the transiomeri 2 I_"n:fﬂ_'|I Purcelain Lessoug s d-— Kicdiabor
2 Tnthe greas whers the asésmalic Pﬁdﬂ‘- ! ‘h muensny 15 T degree and above, the bending
stress of the steel pipe connected between ‘r'l_akighatnr end the men body of the transformer under
p

herizontal earthauake action may heo ]w{mw rling 1o the fllowing Farmuois:

.-

[h4.2-2)

--- # 1 ﬂ' '

& :f:n'-r %

Where o —HBending sireas [i"l:"'] e comnecied ]IF'WH‘ITJII!&{ ard the mam hady of rhe
lr|m.~i[1.1:rmr.rJ.;|g|Jn;' ;m‘ll:ll cirthiuake ection (P,

I—THarane wer ol the sadisror 1%:['11-
-

_.,H'F'Ihrf mam body of the ransinrmer

stee! pipe connecred berweeRthe rﬁlh andl the mamn body ot the ranaformes (m);
{ wéen the radistor and the man body of the
iy

Fevion moment al inerid of one jlil:}-hrrs-lrl'l pipe [m'h,
" Im%the arens where the ascismatic precauntionary inlensily s & degree or @ degree, the shoar
arress G the 2iesl ||i|’:-r' connectad. betwern the rodistor and the meamn 1||‘:-|,]'_-.' ol the teansTormar under
homzontel earthouake action mev be cafculated according to the Iollywmye formulas

L= :—,l (0.5.2-3)
Where, ri—>5hear stress of the steel pipe connected between the radiator and the mein body of the

transtormer under horizontal carthquake acton (Pal;
A—Lmag-section area of one piece of steel pipe (m°1,

4 In the ereas where the aseismatic precantionary intenziy iz & degree or 5 degree, the hending
seress of the stoel pipe connected between the rediator end the mam body of the transformer under
verlical earthouake sction may be caleulared aeeordng 1o the Tellawing farnmla -
{ By +oong 10D

h.5.24
2nl \E :

=
Where, Fo—Verneal carthgueke action of the redizior (W1
a—lending stress of rhie steel pipe conneeted herween the eadiatnr and the main body ot the

trazseformer under verical carthpuoke aciion {Pe)
< 4T



5 Io the weens where the asetzmalic precauomsy dotensiy s 8 degree or 8 degree, the shear
stress of the steel pipe connected bBetween the rediator end the mamn body of the translormer under
vortical carthaquabee action may be calentated aceording wa the followimg formula:

s ST B (5.3.2.5)
L ”-.1 - o i

Where, vo—5Shear stress of the steel pipe connected between the radistor and h}wu body al the
tranaformer under vertical carthgquake setion { Pal. ‘{5‘.
6 The combined siress of the steel pipe connected herween the radg pihmm Eé(' rrEns fprmer may
be caleylared aeeording 10 the follow g formukz: 1 '5% P
o=ty A '%ﬁ,, (h.5.2-6]
Where, 2 Combined strezs of the steel pupe (Pal; %)

a—Larger valoe of & and = shall be laken (Pad ;.:

r—Lergee velue of oand ©oshall be token [ Pa "]}E 1‘-,‘
T "'Iﬂ h?:"k'.l ree the radiatar and the mam hodsyr of

T Aseismatic caiculation for the steel ':-|.|'.u: 3

25 |?“5| (5:3.2-T)

Where,| g —Dezign allowahble stress of TJ1E-.{|::: p||.|e connccted between the radiater and the main

beacly ol the 1r<|n51-:.1rruE; mﬁrt‘& temperatores Pal, it s}quI be detemmmed in accordince

wilh Article 3.0.9 ol
EX3  Ascismanc calowluti: Jré[r;' ¢ fra HLervrrnna-.fr'rarc:-T l.I:mll s %ﬁ\ﬁlc;wmg FEALITEITIEN TS 4
I The harnzontal e_g rmﬁ-ﬁ&k%ar it ahall e calenlareed ace p‘l?g tothe following farmuilas;

-\'."

F.= @u.m / : [6,3.3-11
Brs e o

\ - . "‘E’Eﬂ (5.%.3.2)

Where, F—1 !ﬁ'tuuﬁﬂ rl.'il'lhqu:lkl actiom af the irgsE6 _%HH'AIUT {M3;
n— "T,ﬂ'ﬂﬁ[ﬂrmrr COMAEEVATIT I.'E:|:EE§’\@Lﬁ
f’l'ﬂ{‘ Fearthrpuake action af the mile:'fmlwr COTSEIVATOT | N
2z ;}}‘&wuhnb striss of The transfommer coffsersator unider horzantal eerthguake setos shall be
cale UJaiLh cording te the following formuda:

b = [h3.3-3)

Where, a—Bending stress of the rranaformeer consereator under hoetonal earthipuake accon { Pal:
b—1stance fram the one halt position of the congervator e the pont where the conservator
legs are grtashed to the main body of the rranslarmer Las shawn i Figore 33810 o
ar—Area mement of meria of one leg of the conseevator 2l the longiudingl direction of the
conservator (m’).
3 The shear sreesa of the transformer eonservator inder horizomral eacthguake acthinn shal® be
caiculited accordmg 1o the [ollowing Tormuola:
B T
= E'l_ Lhadad-t)
Where, r,—5Shear atress ol the mransforicr conservator under horizontal cartheuake action { Pa):
A —Urnss-gection wrea ol one supporting leg of the conservator [m®)
4 The compression stness of the trangfarmer comsecvator may be coloulated according to the
(el e img regquitemmenly
4 _IE -



11T the aress where the aseismaie precaatonery intensly s 7 depmee, may e caloulaied

according s the follewing formula;

gi= ':;—:' (5.3.3-5
2)n the area where the aseismane precautionary imtensiy 8 obove 7 degrege may be calculated
avecrding 1o the following formula; AN
" SN
- Fo e P " (Fa.5)
2A et 1
Whers, F.,—Honzontal earthguoke action of the tmnslormer congervator k‘%l i
gr— L ompression stieess of Cae trimsformer conservator (P ' fJ

8 The combined stress ol the cross section of the trans! nr'ﬂ‘%-,m»‘ay'l. ator legs shall be calculeted
according 1o the Farmuta (5.3,8-00 1m0 Article 5.3 2 ol this hﬂﬂ'lr]g,ir ‘:.

i 'he combuned stress of the cransformer cnr 5 '?:n'i«,%ﬁ'ﬁ zhell he i arcordence with the
FECPIP R T al the f-:’llll‘l'l.'..'ln_g forrinla - ""‘._";.
gE{ﬂ?, (5.3.3-7)
Whers, e Comlined ereesz of the crozs sec fﬂ'hfﬁ nafermer conservator legs { Pal;
[ o F=Design allowabile siress of the TE e
10

conservalor legs (Pa) atambient lemperature, il

bW Asticle 3.0.90f this .a{rlnmn.

shall Tee determmed i ace

3 /
A1 Aspizmane 4'.==|'||:'|||."||i-:_1g(" I Tt e fror the suppor [ﬁ'lT["l"' in insulzrors on each layer of

vertically mstalicd lhru' s reaiors Cheredfer shortenggd 45, ¥.

5.4.2 Aoseramalie o fiat 1hie peciors iy ||'¢ #I'I"fhl reil 1‘|'| i three. -!]l'g'rl.ﬂl.'vl'll =lreadam i series
el the mnm??u':& pse reactor shall be L.IJ':UA'L h%‘q& of coch mass poit and shall be loceted
atl the center !

543 Bbe un mt'nlul piericod of the r-e:dL[nl:.,.i"uI't‘dJ;' alcalated secording 1o the sllowing fommulas,
i 'T?ﬁ %‘%9-: Hial 1 0,15 for simiplificd cale 'uln.rlrl’m

e b (5o4:51)
| E'l{ll HI HI I:-
L
g
i = SEEL (5:4.3-2)

A
Whers, K— Lateral ngudity of the sspporming poreelam isulator eolomn en lger  CN/mly
E=boduluz of elastceity of the marenal of the supporting porcelain msolaior colomn D Pa s
I —5Becond axal moment ol area ol single supporting porcclamainsulzior colummn on laverd tm' 1
#—Murmber of suppaming porcelain manlator columng on laver o
H—Heght of masa point £ Lm;
B TTesght of supporting poree i tisulilor colwmms oo loyer § Cm b
ai—Mess of the mazs point £ Ckgl.
5.4.4 The honzental soismic action of the mass point on carh layor of the reactar shall be calonlzted n
.I-|-;:|.'||'r||:1|'_|_'4_- 'w:l_iL .':';rli-;'ll._ﬂ 5.5 er ‘.11i:-: .-:'_.e|.-I|_'|:-|.'|_|.
545  The bending moment at the beses of the supporting porcelnn insublior columns on cach nver

JJ'EL



shall T calvolaked avcarthng w the Tsllowing forrmulas:

M, — STFH, (G351
M= S F(H—H— k2 £5:4.5-2)
M, = Fil B~ Hy— hi2) ANy (5433
Where, M, M, M. —Heading moment at the bases of the supporting I'L”’ﬂé{‘ﬁmwlmm solumng
pespecTively on lavers 1,2 and 3 0N «m g o -
d—Lleight of siple phasze reactor Cmet, \ Fa

546 Uhe tensie stress and shear stress of the supporting ]'.IEFIZ‘ﬂ:iﬁJh.‘:l&n'ﬂlH r eolumns on cach lnyer

shall he caleolamed ac |-:||.'|||I'|_g tn the Tallowing rmuolas

T3 |1| ‘Hﬂl . chd -]
Lo _:
1-1 -.- : r"
v (5462
N7 R

. - - i R
Whiere, 5— Tenstle stress ol the base ol su purcelun msulator column on laver 7(Ma )
r—=hear stress at the base nf{:(;uppﬁ-ﬂmg [rarcelam 1nqulam_=@f:nlumn cn layer 0 Pal;

A —Fiecrve ornas-sectio
Dh—ameter of the %enge% CICT th SUPPOTTHIE pOTs r:lamﬁi%ia@r‘m'unm ol Jayer e )
AT Asewmatic ..Llllallurg..lf;r r[u- eross seclion of the S Fnﬂ"; arvelam msalatar celumns on cach
i_ ﬁl-:wmg lorrmalas:
\:ﬁ.ﬁ = .-algt (5.4.7-1
e TR | . _*-1:.1‘];', V (F:4.7-2)

‘ﬁng:r RHNPTLIRE o FFI‘|HI:I'|-_-£=5|R'i-IiFIL'!-I columnon layer ¢ (m*};

lavershall be |'1'5||1'::1|1.r|$g;"$. r&’/rﬁan cowith those -.Emmhcd in

Where, [« 'ﬂt‘]“ ﬁhﬁ.”n\'-‘ﬂhh‘ tenaile Armessan *e.u}'_nfmn porcciain manlator column &t ambicnt
Ir_?h spiture [ Pald , ioo=kall 1'|ﬂ=|;‘_ Mp Wi in acceordanee wath Aruele 309 af this
"I ;:“!'Hudardi ‘hl
—Diesign allowable shear stress of the support porcelain insoletor column at amhbient
fernperature (Pad i shall Te detecmioed o accordance with Actcle 5009 of this
standard,
EA8  The tenals stress and shear stress of the anchor Bolis an each laver o the reactor shall be

calculated meepectively according 1o the follow g Foarmalas:

1AM, . o
Y T .‘h..‘ 0. .l-.""’ ’4] (G.4.8.1]
Ef'., 0.4 E:H_'g
=S (5.4.8-2]
TS

Whirs, g.— Tensile siress of the anchor bolts ol the sopport porcelon meolator colomns on laver 7
1 Palal the calculated value s less than 2, it shall ba equal 1o 00
ro—Bhear steess of the anchar helis of the support porcelan msafaior columns on fayer ¢ (Pal,
W rhe calioulaied value 1= Tess tha 000 shall Be egqual s o
s —Mumber ol anchor balis of & osingle support porcelam imsulntor column o layer 1;
Ay—Effeonive ernss-goenion arca of one anchor bolt of the support porcelain msulator column
4 '_::|:| -



on JTayer § (m')
L3 —Inameter of the center circle of anchor bolt of the support perceloin insuletor column on
laver s iml.

548 Asesmatic calculation for the creas sectinn of anctior balts of the reactor an each laver shall be

respeclively moarcerdonce with those .cp-a:-'.'iﬁt'd t Lhe Jellovw g Tormlas J
Ay
o] a.,,;‘\\ (5,451
Thas -'.-.' I_ rli- P I: 54.5 '3.'

a

Where, | o, | Design allowalide tensile siress of the anchor belis a1 amle rlwr;'?np!:ml::rt L) i shall
ha determmed in accordance with Armicle 3.0.% of th LEM "

[ 7, FDesign allnwable ghesr steess of the anchar balr: %

be determined in accordanee with Article 3. L '*nftha W!‘Eurd

et Temiperatire & Pal it shall

5.5 Cireuit breakers aﬁﬁ,ft{:ﬁn

E51  Asesmanc caloulation shall be made tor Them:d; w i iokations of circuit breakers and aresterss
1 The parcela imsstator at 1he bise of w.? aak E ArTEELET
2 I'hiec base of the porcclam m:-.utal-:msh‘p;%’rly; maniated be-rod of the arvester with insulated tie-
rearl=. \ :_F"_

5.52 The undameninl penod Di sl breakers and arresters | wllcd on the growmd shall D

lﬁ"p:uremmun: < .'{;“.'-t
1 The lendimentat ]Jl.i'#.l [i:mml breakers amd a %It-r;.:'\ﬁhn tisulated te-rods may be
caleilated accarding to %ﬁnﬁu Frrniilas 4 ’Tﬂh’ o

ol L - 5 521)
\":\\.‘ T= |fﬁf¢5b@:} EE

1'1.: , J.'I;: f—'l:-tt- — [5.22-2)

caleutared inarcordance with the {oll

Wi

.T,t"i"—?i.'awt‘af vibratian period of the equif; n:*h'r Laly
‘%E.'ﬂ mass ol the equiprent , incleding all the devices and cil (kg

atal hedght of the equipment Smis
E—Modulus of elisticity of the matenials af poreclam msolators (Ped 0 may be egquil o 750
L1 Pa;

F—Rigidicy redoctinn coetficient with consideratinn of factors including node. It may he agual
0 0,2 Toor the coreut bregkers andd 0022 foor 1Be amresterme
I Zecondd axial mioment elame al the Base af porcelan insolator Co'
D d—00 1D of the porcelan insulatar (m b,
2 The lendamental pered of the arresters wath insulated te-rods shall be caleulated aceanding 1o
the Tellaing Tarmubi
T =

1= |.H3d5 |

W ET

553 The carthguake action and the seismic bending moment of the cirrewt breekers and the arvesiers

(5.5.2-5)

atalled onoground shall be caleulared inacenmdanee wab the tnlleanimg eegquiremenia
1 The eerthguake acios and the bendmg momenn of the caleulabed eross section of amresiers

without msidered tesrods and the cieent broakers shall he caleuizied areording o tbe follawing formulas

a':ljn.

=



= amg [5:5.3-1)
"|-’.I'=}"'(%H ﬁ} (5.5.3:2)

Where, F—Eanbiguake action applied to the areesiers without isulated tesrads and the circoir breakers
‘..‘q] H L

. . R F r
MM—Doending moment of the caloolated cross section T «ml; A \L
g—Sewsmie nfluenee fector, i shall be determined n ﬂl.'l:nt’dal‘l"‘ﬂ with' Mruzlt 512 ol das

arandaed

2 The heogontel sarthgueks acton and the bendimg mome A ichlated cross seclion of the

I—Height fromm the calrofaled sross section 1o the Base of JE' r Ijl P inl,

arrester with insuiared ne-rods shall he i accosdance with the falln LIrETIens

1IThe herizomel eprthguake petion af the armes Rﬂﬁm:«\%k[td te-rods shall b calealaied

arcording 1o the fnllowmg formole;

(5,533
rtﬁu e base of the cguipment A, e not less than

I,
2115 the heaght from the caloalatied “—'W%ji-"

iHJhc: hending mament at the Teali gitvere the tie-rods and amrester arc conneeted shall e

L 3

i rirulas
- FioegRH— &) \ (h.0.5-4)
. 9
3117 the Eeighi from i i ulul i cross section Lo the d*?ﬁ ipreit s less tin F”-
bt el 1o . o 0, the bending momens t luca.lmn where the pe-rods and

caleulated according te :hn:' ;

arrester & shall hecalelated acomm 1 the forllcewr g forrmila
e M = FioaLeiy gl (5.5.3.5)
BS54 The i FBH.I prerical ol che cireuit hegg iid the arresters installed on the supports (Figure

LT ] Eéh;l.lﬁg.' ciledloted preording to the folio ulus:

]

o =
IFapre 5,54 Ulalcalation of the femEamental peomnt o the electncal sqaipmesnil mstadled oo soppon

I—"Fiquinnay ) 4—Supjord

T_le‘ll'l-’lﬁ; (5.5:4<1)
H—l | ’1_' | i (50220

i
5= Hi;' (h.5.4-5)
?ﬁi,f* (5.5.4-4)

"
Jz_p



AE.1, :
K,= (5.5.4-f
Y= H 2 —H) -

W!"Pr'e,w:'—qun.-'.'n]FnT mazs of the system Tkl ot may he eqeil 1o the orsl masz of the equipment

CineTuding all deviees aml edl ) plus 173 of the mass of the support;

K—Lateral ogidity of the system (Nom); 4

A—Larcral vigidity reduction coefficient, it may he equal o U045 for ﬂﬁ:éﬁ;{r breakers and
(122 fnr the arresieisg ’

B Medwlus of elasticity of the suppen material (Paly “r |

X —=5econd axial mormnent of greaof the sopport and the I.LTanli,%[ lI'& p‘% ﬁlm insulaior Cme b

H H—Heght of the support ©up o the nm of the cupd oa af equipment (m b,

E535  The bending moment af the caleulated crass -Ptnmr of it hreeaker and the arrester

f}Hﬂ*ﬂ&&%ﬂrlm:fu

- Liﬁ-‘i‘% ¥ 5

5.5.6  Aseismatic caloulation for the ciroun 1.! e arresters shall beon accordance with those

apeorfied inthe following formulas;
5 "si-%f (5.5.8-1)

-"b A T o — g 4 \ (fi 02
= 52D o \::?\ o
W hery o —Siress ol the -'.'al-'.'u}(E{J' riovse e o of Thi -;-wuww%ﬁ"l W

W — M ohalux 0l %efing of 18 calesbazed cmsssecton § #-’f
r _F"..-

o —00, 1 d‘g-g%h dlain insnlator () ; \Ir’f,. '
| ]—Dc&g&,&i{ﬁy o/ stress of the materal ee &i}‘lculnti-}n {Pa), it may be equal to 112
1 ’ﬁﬁ-%ﬂ%lém matenal ol pareelan ins
CIMPUTELUL ;

‘@1@“ rge Gactor o b edqonl rr:-di,)Q5

il led om the supporis shall Le caleufed seeording 101

el g |

Y

5 0 nl:f-:qual to 182 L0FPa for C25 concret base at

23



Appendix A Shock-absorbing measures for electrical equipment

ALl General reguirementy . .

Al LD The electneal equipment may be provided with shock-zhs: wrhing, ¢ L'-'u:rl. ".tn. ehievement of

=iy

shock damping performmnes, Shock-absorling devices may e ruliber l."‘{‘l'lE'{F-ﬁ rubiber dampang poads,
bending-shess type, and compression type and shear tvpe lead allay d.a,;n pers, L:;.I:.!

ﬂ 1.% Pl'-:_llli."r b k- .-.|'|-\.|'||h|1'k|'__| MeEASL e whall be *-\.|_-|1- il |'|‘1v-4_{'m'|-"7ﬁ'h-.¢|'hl'|-.1r||rrlﬁll 'F"i’lllll'\r“\ STV
recuiremnenis and netural vibratiion period of the ¢lecirical cquipfent® Isa,_r,r" s the site class,

ALY T the aeeas where the ambient tomperatine 15 5 i & li ﬂl:'|1ll b nowonter, low Temneratinre

reststanl rubber dampers shall be selected 'i ""‘-, e

AL Adwerthe clectnical equipment 5 imstalled mﬂihirl-n”ﬂ}_ugr'-. |1|1| v shitll meet the arrengrh,dispiacement

atul pracess regure nents, &y LD

A LS The shock-shsorhing devives shousd 'hc f?l:qh:d at the supoonts o the ronnections hetween the

Il.—'

electrical erppment and the rl"lllld"lrll]_..- lllll‘hﬂ'@jl STTCTITEG ),
ALG  The shock-ahsarbing measurs ﬁ‘ﬁ]{‘m shall Tt interfere with J'Le"-ﬁrr rmal opcrational unclions of

!
e ” -' # '\-:-
" " T i.;___- )

the eleetrical egquipment .

o W .-ﬂ_

ALT Ader ihe shock- 1|:-~e-r:r1|,|;.h.lwﬂ-.~.'|th are installed, they "-hnl”.l!i;l.. r_ﬂ.[mmd vt a repular basisoand ot
least i thoroigh inap Frwp%h{llﬂ&mmdr whenaver the |?|'||||||"",:|-1?-:g1' AT e astedd arad serviced.

"-: s

i
N "-C'K,. = Al h-hu-ck—ahsunh[hgmnasums

.-','.r

-\.--.__.

AL 20 "Hl‘l“ﬂlrifl,_l feuletien for the electrical qﬁullp‘ |TI‘!J|:! ﬂﬁ:'r shovk-ghsorhing devices are installed
ey he L.-r:{q1rrni=-:1E"~Eh~..ng the techniscal F:-Lr.umrw%‘kqijhc shork-ghsorbing deviees, and it may also be
Jlr'rnlmli_r'l'f-]il el _!.;l.'h'.- al thi= |||.|r:||||||||. |-'|'r|'|||r||ﬁ :.,Lrt'hﬁ ||[ the UT1E ital RTLE |||rr|| il I1||||I|J|'I1|r||: thie =lreds
redue uu}m;m,tHJLLr_':l And the stress reduetion coeflicient shall be determined per Table A2 1.

Table &,2.1  Siress reduction coelTicient

| =il s
Aseisnalc prlrailicdiars inrensay 1
| | ] Tl
T degree | L (L i5 07
Hidepres | i s iy 7

AL 2.2 The conmection conductors between the electocal equpment mstalled with shiock=-abeorhing

devices and cther cquprment shall be Sexabde condusior.
A3 Shock-ubsorbing measures lor arresiers

A3 Asesmane calealanon tor the arresters instelled with rubber damping pada may be etade s
wity of the maximum stress of the areesters withoul mbber damping peds multplying 2.4
A.A2  The rubher damping pads of the shork-abaortung deveces for the arresters may be matalied pes

the methad indicated i Figure A52

a'_::_]..



(|1 [EEfmIIH]

TV

Figure A 5.2 Bhock-nhsoshing r';'..-ﬁr'r;u.‘:‘ 1
i,
Frmid, g ashed 3 Tl-l.Tr-.l il
v oppes fange of che poccelain |:'|.1u||.|ur;5_t_| offthe postelam meulior b bl

ALY Fuorthe srrester weithaul msalaned lit-.-r-'.-d.‘-:’:"'lj[ smaiie prevantionary intensite i 7 degres,

double rubber damping pads may be prl:nru'_i lht?{mlt ol the poreclain msetator Hange et the base,

Al 07 Ul S0 precauiisiaey ey 1-*

F
the bolt of vach porcelain msulator ﬂﬂ% J
Add  For the arresters with insal Vﬂ, donble rulsher dam ﬂﬂ%hall he pravided snta the

Lot eaf waich poveelamn msalnior | 1

AASE  Thegize ol mibher dai paed shosuld b 25mm 1'-!;-’%}(@1““1 FOED 2 TE 2 thviekness ).
iy

Aih Adler the rublee ipnng paek 1w anstalled | the hl.;pl.l

arrester shall not lIL% S, 1% J\‘
AT The 'ﬂ!ﬂ."ﬁ.’ﬂm hing devices installed r‘\ ters shall comply with the Tollowmng

rcEImrl:m{'qu\':’n - \
i thlzer damparg pads are hey dfalled, the bnlt shall ke retared o compsress the

v ahald] bie dmm,

sdouble rubber damiping pads shall be provided cnga

tegisc? the condocier al the fup af te

j:.‘—n-t""

mads, i .iIEll vampression of cach group of p:
2 ' TRfe material of rbber damping pad s Buty! mbher i shall have good damping, heat resistani

and wemg resislent porformance, and shall comply wids the currenl relevant standands of the nanen,



Appendix B Aseismatic measures for vertically
installed three-phase reactors

w
r'

"":-}1"

B.l.1  The aseismatic measores taken {or vertically mstalled three-phase .I'D?.ul:ll'l-.l‘ I:%_lp;u"rc B.1.11 shall

B General reguirements

fiel mmrpese any ipact e the ongmal elecincal performasce.

w

i |

| 1

il

| BV 0.7 ’
Frgurs b5 11 ‘|--,J.~|Innhvih.wﬁu:l.=- nakn Tor vertically insrol® - [T parl s
l—rentrars E—epnxy EI ﬂ:nll Fiz :-—q arspneling poreelaim inezdivo -I-—r-'l,l],.urn F1|rEI fastening sreel srep:s
s TR | R LE I.I]HIIII h. P s —raky FRE sgiarer; 7—1s ﬁ_ﬁx#l a1y FREF pal
Misws he epesy TR pral a) 'i.ll;,-\. F Iﬁrlﬂl.nuu msl e mlegrally e L |__J'I'IIH:I_:*-]-II wilk ihie paatior
. ; Ty
Bl When cpoxy t.f!' W3 a5 the main I'|'|H1|.'r|.||1,ll.li1ﬁji] comply with the following reguirements;
lMLTM eposy FRIY predusts as per relevant
standards, an u- q'tnemq ahall melude Trnallrrg.rg_ th, hrnmng strength, compression strength, shaar

Sirengl }fi'll!ﬂ‘.ﬁll'.' 'ql.ltl oo inlos ol efasticiy qu-l.]ij.'!lq

apeol TTE.E‘ 518, L

1 lJ'.rll.-_rmi'EE"Fn whce tesl shall be p
sireszes apphed toepoxy FRF materals ona

3 .Ii.:'.&"'.'.-'.'ill|:-:l,.'|rll| viltage test shall e madde fae epoxy FRP isafe i peclormanee, The main
¢lectneal perlormance parameters shall meet the following requircments:
11 The coalheent of nterndg resastanes shall he |.:|1|,e-:-r thamn .Ir:‘l'n.".l'll'l'l
21 The disruptive voltage between the paratlel lavers Cal 90°C + 2°C and inan electrode center to
penrer chatance of 10mun ) shall be lacger than 10kV
3 Whez the epoxy FRE pipes are delvored 10 sitear least D piece shall be sampled froem each lel
tnr AL power frequency withstand vl tage st
B. 1.3 Aler aseismabs megsures are faken and the réaciors ane pul inlo epesaton, the Tallosang
recquirements shall e compled with:
1 Seel stripacearth Teating porential shall nor be Targer than 2% Cand the temperature varisiion
al the lastening steel strp sholl be closely monitored.
2 Adrer the reartous are put inta Gpesatinn e 4 weeks, heat run test shochl be made a8 the mazed
virlloge and maximuom lead current Capproximate to or eguel 19 the taled curreat of the reacior]
B.ld  The length of epoxy FREP ealumn shall be caloubated by the equation heiow
L= 1§ =15l (B.l.4)

a'_Z:En.



Where, D Length vl epoxy RET" colurmn Cnts
f—Heipht of single phase reactor {m bz
h—Height of the reaztor foundaton (m .
B Theepoxy FRP materal shall he provaded with mechanical perlormance rest nﬂ-_:;nﬁ i The res)
report shall mclude the test e and testmethed.
B.16 AU withstand valtage test shall he made for the epoxy FREP used, ‘%; B insulation
Table . 1.6,

reartforcing miaterial for ceactor , and the test valiage and te=1 duration 'th.i\l o
Tahle B Inselatlon tese voltape and rest dlnltlrlqI
oF

Wolmpe rating LW Tzl welrape LY ) ' ?wl sl iyt Lnin |
€
W 12 4"—\’_" “) AL power Ireguency e, L
L
¥ 7 =
il ' i -'?'ﬂh h‘ AL power Irenuency st |

ﬁ-{l Mll e lerger than 14 00 fmmid , the

f" L oand i inoelecrrode cenfer o panfer

B.1.7 The cocificient of imtemnal resistance of -:.']'.-

digrugtive voltage between the parallel layers '!?.1_'.::_
aistunice of 1omm shall be lirger than 12 J:‘.{'I'hd" :lt'lur-'.'m sl corey oul these jeis and provide
TERT ffIrTs.

B.1.8  Afier the epoxy FRIP r_r.*lurrlrl::,;ﬂq‘:" Ll:ﬁﬂ.’ d 10 st simples shic || b tatkeen Trvm viech bt fur AL

poweer lreruency. withstand vnllagf% H’{ igast 1 piece ol column s _l;_, : sampled from each groogs.
ra
ke

o #

aml thie best e s shall comp ih Forveing requirsmenls ;

e

1 AC withstand voltags "??sha.. be made for the epo Fh'ﬁ" colymns, and the tess enteria shall
canfarm o Takle B, ’q‘!’ “1
2 Alwr-the ot

rvade Tor thie t,@{,]*,‘-rj’_ﬂ % <

3 Ale e micEsures are laken ag vagfrs are pul inle operatios, the fastening stecl

¥
F

% H r .. "'r*n N
pinforoed gnd pulnlcdﬁﬁrﬁ‘mg_\l.;mmnul AL withssand voliage test shall he

ALF I &ﬁ:cﬂl Wi ehiall b meazured  and (EE 1(\} eehall e less than 2V,

B.2 Eunsrruchun requircments

B2 The 10 of the steel pipe selected shill be ciose 1o e O of
cpoxy FRP pipe.and the lower part of epoxy FRP pipe shall be
prnsgrbeed o the sleel prpe, The battom ol the cpoxy FRP ape aul
the Rorsontal lnge shall be en ene same plane, three or foar M1G

bioplts shall be wsed for connection, the spacing heraeen the helts

may be 3 o 10 times the diameter of the ball holes, and the bured

depth shall be larger than (0.3m. Afrer the reinforsing sreel pije is

Tt 1 the epogy FRIP ppe, the lower part of the pipe shall be Figure _._4_[ Buried ses! pie
buned into the foundation and gronted with conercte (Figure i—vpoay FRE pposd—tamed cumbuned
B2 10 Al the remnlariding stee] ppes shall by prosaled with gocod Rkl comrrth, huibhdion
earthing provisions.

B.22  The epoxy FREP ppe. corcumferennal fmstemng ateel strip and the pad shall be securely fixed
together (Figure B 2280 by usimpg M 1S or M1Z bolis. The pad mey be phenol resin laminawe or

transtormer oil mmersed hard wood with mosture pront cnaning.

a'_::Tn.



-1

=R

il - |

<!=

Fignare 1:2.2 Ueonection al epoay FRIP pipe, circem fessntiol Tasisai 1 nn it

L reavior 2upporine purzelom msalaor colomne 2 phenol resm lemmee S P
d—irrumfereniiil fasrening seel mrip; i—he R
LT pipe shall De welded (o the

and double nuts or ginghe ot

—

=

B.23 Where the reactor i el on the concrele Door, the l'.'LI-:I'.I'I‘

P g =it ul

A

B.24 The cwrum i =1|:mng -11.':1:] srip s Lﬁﬁ: Stmm X Srm low corbon seeel strip or
Eﬁr Saeprmentz, ol MITE holre are gaed 1o
comtact (o the reactor (o enahle the reactor

el sreipn shonld he arranged o the mass paint of

I—nemli; npesd—is s Ir—hnlis

1o them. The steel strips

; s
Trsame wo Foormne an ntegral o

il [astening steel strips shall be mstalled near o e

FIiEss sain [ ane jthase reactor at the top,
B.25 Lach crcumferential fastemng steel stnp shall consisl ol severn! segments. the spacing between
two segments should be dmm—LUmm, and epoiy FRE spacer shall be used to connect the segmenta
LFipure B.2.50,

e L

\-\uh‘x

O mim—1 Linme
-

ﬂ_.a"____.-r:
s
=
o

Flgnpe B.2.5  Uonisecium ol cirouin@erentinl Boaenng seel sirips

F—rirmem=lenental astomnp aieed wiripg e s FRP qoarer ) 3—dealiz

.28



Appendix C Caleulation of earthquake action ol

electrical equipment on floor

oy K ;
CALL The dynimic magnification factor of the Door on which electrical equiprpeént Mgnsialled skall be

desermined arcording o those specified in Figum C.0. 1. When determining the Anfglarmenial perind of

|'

the elecincul eguiproent, the building Cstructure boay b assumed as l':'.l.'-‘ii.i%ﬂ:‘ﬁmrld‘.uiun o which the
; B

electrical e quipment o pistalled.

=

gnie .0 o J ﬂh‘]{u i mapmiinnfign Benr rnree
- the Meor dynazn: magnizezwm v T _. eninl pemed of (he bmlding l.ﬂL:uqu;N'ul:n the elesmea syupment L=
‘l o

T —-‘11r J‘ﬁpﬂrl'ﬂ af e elecoic equipm M
C.o2 When dulenninéng? aturel vibration pericd of (he h“‘?@t‘n Siructure ) L support thi
T

o
electrieal equiprmont. the mas flocr shall inclade the m ‘of ath the ¢lectrieal erpupment and ies
&g

attacluments on the foop
b eounl 10 14k m"!.ﬁi,—
colicrEl e 1".'I1"I'1'H?, ?‘-Fuﬁﬂ.lrﬂ'

)
C.0.3 The "ﬁh &lr.l period of the f:ui]ding‘lﬁh:’f\;Wrﬂ should be ealruleted in aceordance with the
iy -
1

it il Tenln o determmmne: lht,;u:ll 1,5.-!*-:- o] The budy ol the ooz, o oy

¥ for steel bulding ¢ w@'ﬁhg and 450k i —E0kg/m’ foe resnforced

frllesari Hi:l.llrl?' e -,
1 fmdsmental porod ol steel hui&ﬁm Celructure ornay be cideshined weeonding o the
Inllnwiﬁg Frivla;
T =031, fe -1

Whers , H. —Total heighe of buddimg {strecture) (m .
2 The fimdamental pend of eeinforced concrete huilding (srmetire]l may he ealeolared
accorimng v the Toblowing fomoaki;
T, = LOTGHT (-2
3 The hdamental pericd of Unck-concrete buidding ©strocture? may be celeotaed seeonding
the fellowmg lormuala,
T = 0.CSE L) R
C.04 Unleolation of honzontel carthaguake sction of the eleetrical compment on the flaor shall be i
accordarice Wil the Ballowing requirements:
1 The multi-lloor bobthng Ustruciure) @ suppon the electncal cquiprment may be simplificd inio
amuiti-degree-ol-feeadom svarem lor aseismatic caloalation (Fgaee 715 of this standard 3y

2 The weocleravon lactor of Hoer § shall be celouletled svcording 1w the fellowang formula:

e



g, =— [ N

Whiery o' —Mecelerniwon Tuetor of floor &3

F—Xuominal horzontal escthguake action of floor 0 [N

3 The horizomnual geigmic influence foior of the electrical eguipment o Tocr @ shall be caloalate:d

accarding to the folowing formula:
a, = fa, /s ({04-2)
Where .o, —Horizontal seismie mfluence factor of the elecracal equipmer hmnr i
4 The nominal horizontal eartbuike action of the electrig] |T-$|’:w gk Mo ¢ shall T
calculated according we the Tollowing (ormuola- (2:%-‘
-y

Fite — Bl o (4T a4

>
Where, o Naomimal horzomial earthquake acthon of th I:H.'j{(ﬁﬂt;’lli.]:lml:m on floor FiN T

5 0 the nommal horonial carthguabke acton calsul rthe clesiricsl equprent nstalled oo

the 1o 18 less than the noaminal horeonia! earthe

izzstalled onthe ground, the neeinal horizost: Lﬁyg‘}
he imstalled on the ground shall be veed. - 9 3 ;

il the electreal equipment agsumed 1n0-be

iy of the electmcal eyuprment assuned o

R 1



Explanation of wording in this standard

T Words used lor different degrees of striviness are explained gy folle der 1o murk the
differences in implementing the reurements of this stasdand, -
Words dencting o very strict or mndalors reguirermenl

'I""-l-'dir
"Must is bsed for atlirmation, "must not” for negaton. \ I\ ;
=
—

2 IWards denctimng o stnet reguiretiient ahder narimal cond \’)

3)Words denating a permussian al a slight clmjﬂKr"}r:’:wlmminn al the mosr somable chnice
1

*hall” 15 used tar affirmatian, "shall noc” for nrg_e:q_qﬂ';

wehen conditions permac: "\
"Should® i wsed loraffismation, "should 'P&Em an,
413 av? iz wsed Lo express the oplion g ] }: clnes with the conditiong permur.
2 "Shall comple waith.."nr "shell mesgt Q%Egm ments of. "5 used m thes standard 10 indicate
=

that i is necessary e comply with the tipulated in ctler relative standards and codes,

s



