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:i:1 It! ff t~ ~at IBJ :Jil:: J=j i'i~. t~ ~ Bt i'BJ :tEl~ 1i\Z l¥J ( 1I ~ i'i~ [$ t7J ~) • {E t:f ·11 ,~ t~ ~ * ~ , it: at i'BJ - ~ !j\ 
'f- 1 s. {E :fi i'i~. tJJ ~ l¥J t:p ·11 .'~0~ 11H~ ~ * ~ , t:t: at IBJ - mH\ 'f- 1 o s. :7G i'i~ • tJJ I~ l¥J * ~ , M= ~at i'BJ PJ 
~~~at.~#M~r.PJ@~~~M=~I~tt!ff~~71m~~-AA~l¥J1fat:i:1tt!ff'ffi. 

l!, ~ ¥1 :W:, tfiit!l ~i$21:1Ji!li8J, il!~ll:l"ilJfl~ tl:l :Jmt'fli!Wl :IIi it 1t1 &/GfX.IIR tR: r tfiit!l ~ 1$ ~~,:if .l!Rtk: rti.Hf at lfl Jg 

1'Tit!.&«L t:-fllt"ili.IIR1J *m:lliit It!.& u, 0 

4. 3. 2. 3 m~f51 

mm~F~l¥Jffi~~H~~1rat:i:1ft!ff]jk~'f-MMl¥Jm~::k~,Jt~J§"l¥J*~~~~Htt!S~tt 

c ~ tt!ftr'lm~~• ,'it tt!m~J!5fll tt!ff iftiJ"'P~). 
*=:t~=~~~l¥Jtt!ff*iWiffilliJ,~w•l¥J~ffi~~5fll:t~=~~:tttt!ff~:t~=~~.t£*~~~-mm~l¥1M 

~ r, ~#* iWiCFerranti 5&1i\Z) PJ§~t~3Jtl:l:~, E ±~f!=ffl 'f-~-~ tt!ftr'l?til¥J l¥J~~l!T~H l¥J~~19Jtl It! 
H~-iL 

~~1fat:i:1ft!ffljk~'f-~~?t~J§"~00l¥Jffim~.m:~~l¥JPJRM~:!ik&ffi. 
l! , 1A :ctlt!. & ~.M\ ... 'Hir • 11: :x<t 1} ~ * m t;!l :t!J ~ IDJ f'F rR ?t. fYtl :~o , ~'o· ~ m r jtlfJHiiHt m. , 

• *m<P lfl~M~-tt5o& ,3£ft!.:!rlimM~-~:!t~*. ~ffiit= j:_EJI.J:i:J: lt!.&~fl£; 

Ml- *YliilfflJJi!1~:;k:ffi. f,lf '9!tl%t=tt~r-1itj',11j i¥J:ctlt!.ff 0 

Jt;fjj-1[Btii tt!ffat, ~i)(~ ,t!t ~ r ·jW~ Cjt t:p £111~ tt!ff 1. 0 p. u. ~'f- U,v'z73); 

-t:f~?t;fJll¥J*~t:f .;;c~mm~~3&l¥Jffi~~:ettt!ff$ii'ffi~'lit1I£r 1. 2 p. u .• :tttt!fft~~at 

fB]Jjk~'f- tt!ff~ilitl~~ l¥JZ9Jt'F 'PJ ~JL?t#' 
-?t;fJJ1&) l¥J *~t:f .;;c~mm~ )§" ,;f§~~:tt It! IEPJ ~ 1. 5 p. u. , ~OF~ Ferranti 5f~1i\Z5flli~~ 

lit.1i\Z , tf ~ ~ £ iWi • :1t t~ ~ at i8H"J 71 ~ ;fJ; • 
-~om t¥ 19Jtl {~ 71 ~ ~ m .filf , ~ ~ 1r at :tt It! ff ~ ~ ~ :r ffi :xt ~ :tt It! ff • t£ m t¥ 19Jtl :ft It! Z9J tJL 5fiJ 'it It! 

ml¥1*~t:f,ft!~•~PJF~~~-t-:t~=~m:t~=~&l¥J:t~=~~~:tttt!ff?til:m~l¥J~~1fat:tttt!ff,:1t 

ii::k'ffi~ 1it1l£'f- 2. 5 p. u. C:XH~7?K•!W(5L ~o~rt-:11Jf&) l¥Jr£'j ff* ~, PJXW.~tl ¥tl]!r£'j'ffi). 

4. 3. 2. 4 ijHJUil~~~W 

:fi ::k~·I15G 14 C ~~,It!~, If! IFHH~~ ~) 5fiJ :ff ~~ ~ ·11 ~ littt~·l1l¥J ~ ·115G 14 C ~ ff H -:#-~It! Vt H) 
7 
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89 IID!m it l)ji] , :~x;JI[ :fft filf , ~ it§' 1JiHil ~ li?Hitfi ~ tz: ~ 1/f Bt :i:i It EL 

~ it§' :J1R ~ ~ tz: ~ 891/f Bt :i:i It ffi PI :lis itl f11 i&i 1iL J.iY: Jlli :i:i 4. 3. 2. 7 ti f¥ 89 fiH'@: -T IV. J:Vi ~ :!1X; :ho llU& 111tJ o 
~ lit , Jlli 1it /F J.iY: tE it§' :J1R :i:i It EE f'F :1'1 m ~ :i!!Ut ~ WUE It ffi :!1X; g1g ~ 19: it 89lHtll , ~ ~~ 5! .® J:Vi ~ :!1X; ~& ffl!J ffl' ME /F 
~Jt:?tOi!. 4. 3. 2. 8) o 

4. 3. 2. 5 fcJWHi11=tmf8Jtr..JW.ic:Jtt~ffi 

ft*tt~~ilfBt:i:i~EEPJM~fi~l:ViMM~EE*~·~-ffi~~mffiffi~~~fi~ffi.M·Bt~:1'1 
IJ&~i'JJL?t~ 0 

.lltj'~, !Io* ~PJMjjf'F1~~~ ,!J!tlf.IY:~ m'&.~tm~iil£ ~1'8~-¥fll~tz:~ 89:i:i ~& 0 5!#·tfilJL r, 1-t* 
tt:i:i~ffi-ffi:1'1-~kl'8m~~~:i:iltffii'8®~•*ffi~~-~k89&ffiM•~fi~ffiffi~f!lo 

4. 3. 2. 6 f«rr.ttt~ffi~~tr..J~~ 

R~~ff~M~T/FIPJ®~1'811fBt:i:i~ffi~Bt'&.~i'8~$g,~~~ilfBt:i:iltffi®~mito ~:1'1 

mitPJ~~m~~-1'8RSUM~ffi.M~~-T~~*·fll~~*··~!V.R~/FIPJ®~i'81/fBt:i:i~ 
ffi~Bt'/i:.~~$JE~-Bt ,j!¥ffij((~~#fl]g£j1f k~fi1:itJ11!1'8 o 

a) t~ ~iii£ ~:hom :fft filf 
~~1m t~ ~iii£ ~ M rBJ , ~ :fft filf fY!~ ~tJT 1m u tt 7t * j)ji] , w "*fi :fft filf ~ ~ iJ3 ~1>~ m :tm iii£ ~ ~ 1'19 *' m rz: ~ 
m :fft filf :i:i ~ EE , 1r .¥: ~ lJffi fY!~ ltff 1m u :5t jljl] , !J!tl PI 1¥ ~ t~ :ltf!. iii£ ~ ~ m :fft filf 11'19 g_§_ it 0 
mM:fftfilfgl'8*-mtz:~i'811fat:i:i~&x~~g•m~~~.&PJ~~~m~~~~m:fftfilf:i:i 

!IIl~!mt~~ii}{~gitffJmUJti)ji]~!J& ,JJ1tl5!~H].it& PI~~'&.~ o ~~$~~1~1f£!il/FPJ .~tw., ~ 
:1'J5!.®¥#~m#k#~fi1:~~1'8o'&.~5!#M6LBt.~~'&.~mJlli:i:i~ffiU~.¥:~~*~· 

M~~-~ffitz:~ffi~-1'8:i:i~ffi •• :i:i~ffi~-~~-~fll~~~*Bt~ilfBt:i:i~EEm~. 
~11fat:i:i~&fi1:'&.~mMttfll~~--~EE~f'Fmi'8~~0 

I 

~-~:1'15!#mitfl1:PJ~1'8.~~~illfi*-mM~o~*~*fi5!#M~.~~~Aill~:1'1~ 

®t~;i3:.®:i:i~ffimit®* ,ff!J!¥ffMcfi1::i:i~~-"'f T .~Jll! ~!lilT: 
-itV lkfl1:fft?ilf:i:i~ffiBt .~t~~ii}{~~!J&£&~ To 
-fftfilf~-ftg*-mm~~~ T 0 ~tJ!In, ~ttF.H~~Il"l'&.~m~&urr~ *-mJm~g, ~89t~ 

-:xt*-m~EEU .~~~$-~:fft{iij'~y _w.1'19 o 
b) ~1mmit 

~:1'JM:Ji~~f.IY:~R~.~!V.M:JJR~a~~~®~i'8mitRf'F:1'J~:Ji1'8ffl~~*~.ffio~ 

~ .~;!!1;.® *~~ .#/F~~m •~•~ii§':JJR~~ .~5!*~1'19 *m, &::,®t:Itt1'Ti$~M~ 0 

4. 3. 2. 7 1irr.ttt~ffitr..Jil&$JJ 

8 

a) t~~ii!£~:i:i ~EE o ~~ii!£~:i:i~EEJlittR:~ *- m~~J&, H~ ~ *- m i&itM' ~Jlli:i:iit Jll!mllit* m 
~il&*~~o~~tt~m~*~~.:i:i~ffi-ffiJlli'ffi"~*Fmo~~&~~*·f±~tt~m~ 
*-~~6l!:~:ff'ffi"•tfilJL89-$:5t<~EEU ~t:L~/Ft~~) PI~~~*- t1E:5t~ o J!#•tfilJL r, f£:5t ~ 
$Jt,:1'J~~rz:~--ffi:i:i~EE89m~~~M·Bt~.PJJ!li:i:iff*fll*~~-~5!.®~tt~~ 

Jtm~, :!lX;t~H*m~ 89 ~ ·~!!:.~•••. ~*~~:i:i ~& r * 3!~~~ ~ ·I!E.~mlm 0 
b) :fftfilf~~ o 5!~:i:i~EEPJ ffl#lltt ~tJL~~, $1ltt~~-~~Dll:1H~U~ffl!L 
c) i!§':Ji fll~littii§':Ji o 5!~:i:i ~Eli PI Jlli:i:i~Jc~ *- t1E~#J ~fiHl:l~ ~ IHl ~ *- t1E ilia~ i!§':JJN~ $ 1'19 ::tfr! 

~&ffl!J 0 
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4. 3. 2. 8 Wlt-B~$.ffi~im~fi§f*~? 

~·~J!l!SU~ft·~~fth.~#~mMMfi~M~ffi~~~~~~---·~~ffio-H* 
iJi,xtm:~ l1 ,f5!!JMSU8~-ai--'=ifiBtM~ffi~lffiWC£~9£~, ~1r~111~ 1*1 ~r!t!tfl£-T-111~ I o ~ #, 
J!l!Sft~fi~M~ffi~fflT~~~fth~~mrm~~--at/~-~~Mtt*ffio 

8,1t15!!ffl 13 ~ * iJi, J!l!S U :#- /G H~ ~LH!Jtl fi Bt M ~ ffi o fg --$:5t ~ ti§':Ji rm iJ I®~ fi ~ M ~ ffi£1-19~ >'r , 
J!l!Sftey~~~#M~ffio~~#f5!!fflMNT,@W~W~J!l!Sft~~~~~~.~J!l!~M~o 

4. 3. 3. 1 m.ti& 

-~fiM~ffi~~fi~~~ft+~ft~M8.~~~~~ft--ffi~.~~~£:Ji-~o~-&® 

~-T: 

- 5Jll :Jft t31! :ttl! M ~ ffi l) ; 

-~~iflljlJfll£-&filjlJ; 

-i'i~il!?:flli'i~ll!?:tJJ~; 

-Ji]ft{ilJ; 

-:Tfif~·t':t~~·t':t~¥Ri:; 

-:llt:IJSilr~~~~~~ o 
1-t*·t':t~ffl~ffi~tif·t':t~: 

-1-t*·t':tEf!.ffi~%; 

-1-t*·t':t~ffi$1i!-ai, t;ey ~£i.9:~~ft:fcMEE!.ffi .t~ ey~M~ffi$1i!-ai~1!Jt$:5t;fJJ o 
1"t*·t'£~ffi~%£:f;f>flti~fl=l:tiiJ[~fiB>ffBJ(¥~~-aiEl>jfBJ)~ 250 fls,-t-~-aiB>ffBJ~ 2 500 flS]o 1-t 

*'t':t~ffi$1i!-aieyiA~£--'=i~~;f>~fi~rBJx~~M~ffi$1i!1i[o ~rm .~m:~ rr ~::lit®*~·~f=~~fi~l:: 
#K~M~ffi·**~*tt•-at~~~~fi~~~~-~~~-~~·~l*!o 

xMSB~~~M~ffi~1!Jt-¥:5t;fJJMttm~2%-at.•£fll&~-m:*ffio~W:~G£%~mm.m~ 

so %-atflla~-m:~rBJ ~1!Jt-¥Jt;fJJey m~WTJt;fJJ * :llifrJ. 0 1~~-m: ~ ..t. ~-m: ey iA~ :~G:ff~ 0 ~ ~ i'1-t, -ill. 
ey f5!!fflf~iE~girs ~ <Weibul!)Jt;fJJ <~ JR.I5#~ m 0 

f"t*·t':tM~ffi~ia:~ft:fc-at~-TM~ffi·~-aiO~ 4. 3. 3. 1~4. 3. 3. 6) .~JMSU!*~fl=l:tilrf!.f:t?J.K 

f()R. 4. 3. 3. 9) ·•~r:r~~fl£-ato 

4. 3. 3. 2 5Jll :7\: :tl tt!!l~ $. ffi 

~-T·Jt!!~K~/G-~--.~Il!?:ffim~-~~~-~M~ffio 

~ffi~~if~fllliif~~~~~~ffir:f~f=~·~~~ffio ~~.-~~tJJ·~-~1"~~1-ffi 
~Jt!!.&ffi~~~ 1-ffi IBJ ~M~ffi[IJ o 

1t·~~~ffl r:f ~M~ffiBt, IJI AT JL1-fmf-to :k'r·~-~~M~ffi1-tfft ,f5!!fflWIT#:/Jr!: 
-t§~-air!(phase-peak method): .i'lz:j)l:tJJ~~ 1:P, .1-ffi:xf:!'t!!~-1-ffi IBJ M ~ffi ~It~ ~-ai 

fi~*~M~ffiM$:5t;fJJI*J,~-~-~~~~ttM~ffi1!Jt$:5t;fJlm~=1-~-aio ~~-~ 
.ffi ~ = 1-g~- :ffi:xf:!'t!! ,ffifBJ fll~U~~~H ~ffi:5t;fJlfi£t§ lllJ ~ o 

-$14~-air!<case-peak method): -~:j)l:tJJjj~~ r:f .~~ = t§:Xf:!'t!!~~t§ fBJ M lt!.ffi ~It~ ~-at 

9 
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~~~~~ffi··*~~.~-~-~~~~tt~~ffi··*~-~-~-0 ~~~~*~ 
:~mr~~g~~~ID!891f-~ 0 

~~if llj!Jf'!:t 89~ ~ffi~Mmi&tk:r $~ ~ ~, ~:mwr~~~ID! c:ffx-&r 'lj!J ~!ill), ifllj!J•~ 89-BJ:~fm~ 
*~*ftUom~~:l: -~ifllj!J~~89fH~~if·t'£1k~~-Kil -~.fm*!iffij89~ID! Of~ ,5effi~ ,JM~~)~ o 

~~~ffim-&r~~~~~R•~mf'!:tm~89•~$~~ffiom-&r~~.~~~•M89~~ffic~ 

H. ~MiJI ,g) ~~-PJ~ ~T&"a;J~ ~ffi~m o iZ<R. ~M 89mtfi~!&tk:rfJJ~~~~:i!ti 8919: *, g~~-T~ 
oo~~~•~H~~89~••~~m-&r~~~o 

iE1lt*~9=' ,J)jLi'§mifllj!J~~ffi/G~f'!:tr~rifllj!J~~fL ~rm .xtilf:fJR~j(J.i.iZW(; Ferranti ~)(J.i.iZ1JL~ 

~ 89~~, ~ffim-&r 'lj!J ~ f'!:t ~ r = ffi-&r 'lj!J ~ ~ffi 0 
~~fficma•89iE•*~Rftm#•mwz:rg~*~&~mfi~w•~89w~•m~~.001~ 

~89AID!ffiRJ.i.iZa~-~--89~~o~:ff~~-~#~~~*~!iffijC~!iffij)~~ffi89o*!iffij~~ffi~ 

lnHI£r7f~!iffij~~£L ~rffl:iR c~J£89:00~ .oo 1 ~PJfflrt§~mrt:.mPJfflr¥14~mrt:o 
a) ;f§xt:l:!!!~~ffi 

~-~~tt~~ffiM$*~89~-~ffl:lRC~ilio 

~~---'¥f. JJ!tl, 00 1 iJt~ Tffixt:l:!!!Zi'8J&::HJM~~~I!tfJ~ ~ffia;J, J:V!M 89 2% ~ ~ffi m C ~ U,viz73 
~JHt89t~ ~ m) 89111 ~~J[S] 0 oo 1 ~J&m891Rm~::k:I:~:%~:~H!HiJfJi: .~tiS T~•JE~~ffi:ff~~lflJ 89::k 
$*~~0 

001Rffl*~~¥~Mre~~~ffi~~-~~~f'!:t.MMo~*·~~~MB,~009='~~ffim 

891!1111~~T~~ffiPJ~~~~M~fillo~~-mfiW~MJi:o 

0 1)-fijij 
0 .::;:~jf.1)-fijij 

~II!~~ 

o m 1l-f* o IIBf-1 B<J 

#JIH~~ 
0 >50% 0 <50% 

10 

b) ffi IBJ ~ ~ ffi 
i-¥1ilffi IBJ~~ffi~ ,Wf~ JE-®ffl1JO~!J& o ~ ~;f§ i'a]g~~xt~JEffi IBJ ~ ~ffi m 89WIT~;f§~:f:t!! 
*:1:89::k~m••·*fJE~~89~!&J.i.iZ~~~~If.ftto B~!&TWIT~~~: 

o ffi~~~ffi~-~~=~~~~wffi~~~ffi89A::kmo~~~~:ff~~~~~~•* 

89~ffl~ffio~~ffi~~~~ll~ffi~:l:!!!*:l:89::k~/G••o•ID!~-r~mm~~~wz 
, r>,.. !=; !'Oil lll!;o 7U7..2. ~ BJ rAA o 

o ffi~:l:!!!~~ffi~-~~ffi~J.i.iZ89ffi~~~ffi=~~~~~~W89ffi~~~ffi~rffi~~ 

~ffi~m.m~~~®ffi~~~~ll~ffi~:l:!!!*:I:*~~~89~~~~~PJn~F~o 
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:t~o * ~ 9:. rBJ ~mt , tllxt ttl!. :tt ft!. ffi 7g iE tlH£ ~ ui at ii F =ar ; 4:. f-* g1g ~ ~ ft!. tr~ < = ;ffHt ffi J:t ) , ;f§ 
xt ttl!. :tt ft!. ffi jg :fJHlH£ ~ 1li at ii F =.5J o 

ffi~:ttft!.&m~~tt~•~m~st~~ft!.ffitli~~~*~~*c~m~o~~~~ft!.ffim 

OOIT~~9:.~1mt*.xt~~~~~~*~·~*ttffi~:ttft!.ffifi.~ffi~:ttft!.ffi~tlioxtft!. 
&mOO IT ~~9:,1'8] imt, t~JJiJ~*mft!.ffi·~~:k=f 500 kV Bt, f~%H'i:tt ft!.ffiE: EE ;f§x;ftfl!.~;f§ 
fBJ :tt ft!.ffi ~ ~tli{ijijJE, :t~o ~* c ~~ o 
Z%ffi~:ttft!.ffi{lieyMffixtttl?.:ttft!.ffiiliM{ijijJEo ~Z~Z%ffi~:ttft!.ffi~Z%ffixtttl?.:d:ft!.ffiZ 

~~eynmooo~moo~~~m~~-~ffi•%~:ttft!.ffi,~~m~=ffi%~:ttft!.ffio 

c) ~!OJ :11ft!. ffi 
%~~-%~Bt.~~~~~IOJ:d:ft!.ffiffi-~~~-~Bft!.ffi~~-~~-~:d:ft!.ffim~o 

~ ll:lJ & * m ~ , ii ~ •~ :tt ft!. ffi ~~11-ft!. &tJ·!i;fl~ ll:lJ , ~!OJ g1g~~ ~ :tt ft!. ffi fij; ~ t§ xt tfi!.g{g ~ ~ 

:tt ft!. ffi 0 

f.§.~~ lllJ & *m'BJ ~~!OJ g1g~ ey ?f¥U-~~~ 8'~% '" ft!.ffi~ ~ -~~ ~ &tJ·!iJE 11r~ 11-ft!.&~ 
tli~~m 0 

xt••~:ttft!.ffi~··ey*m~~ffixtttl?.~~~[llj~~~o 

2. Or---------.----

-

1. 0'-:-----------:c~----------::-'-:----------:-' 
1. 0 2. 0 3. 0 4. 0 

ue2 /(p.u.) 

d ) :tt ft!. ffi iJt JE ii ::k 1li 
~-~~~mmmu~~.~%~~m%~:ttft!.ffi~JE:ii::km}g; 

• t§xtttl?.:ttft!.ffi :1lixltffm u,d 

• ffi IBJ :ttft!.ffi = ~ltffm up,, .xtmoo IT ~>r~g~i~}g*~* c {ijijJE~{l[, m1!rfi-PJ~1:7m~t~ tt 
;f§}j_~ffi·~·; 

• ~IOJ:ttft!.ffi:~-~%~~~~ffixtttl?.:ttft!.ffi~ltfftli~~~-~iE'ilt~Bft!.ffi~&&tt 

~{lio 

:i! ~ JE )( ~ !OJ :11 ft!. ffi ii ::k 1!i ~{Ill JE itfT 1m ft Wi {gjij :¥: ~ ( im :11 ;Jt If* @] 1m) ~ t~ I~ lllJ tV , j2g lit~ !OJ :11 ft!. 
& /G 16,-PJ.!ljiM; ~ m m% '" ·~t & c j2g 7g :!!# fNJ£ s rei-~~ at~~~ ft!. fiif ~ Qr"J ~ rJ~ 1*1) 0 

11 
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4. 3. 3. 4 ~~~ll~~i;JJ~tt~ffi 

~-g~~~-~-ey~~~~~M~ff,ft~ffi~ff~ilifi~ff~~-~M~ff.W~-ffi~ff 

~~·m~§ilifi~ffoM~g~fi&~~ffi~~M~ff.ffi~M~ffey~~-o~~~*ttM~ff 

:Mt:ldi!I ue, B-91*~1tiitm:tmr: 
-t)l:·g~& :Ue, = C2k-l)Uj273 CkV ,dJlm> 

-15)1:•~• :Ue, =2. ou,J273 CkV ,dJlm) 
;r\;rp: 

k-11;: ~ 15)1:. ~ ~ 0 

1± ~&mEm r • ~~&~ r:r·11:,~ ~f3~~t~:W:t!i::l:ill * m. mz~ Ytt::t!i::l:-1!! tJI: •~~ B-9M ~ & . J!~ * m 
r:r .:t!i:~I5JI:~!~~~~~rv'3 0 .11ts1, ~f3~WCil -ar ~ ~~:Mt:XM~&~t&m .x~~ mJt$1m?t;fJJ 0 

I 

1± ~ffm EmiT , .¥3i!i)jl] ~:t:i!lljiJM ~ff:F1H~ 11iHu 2. o p. u. ~ --r a;J, ~oi5JI: ~!g~&~tJI: •~ •M ~& 
~~-~~~~-*~·~·~~~~mfiff~M~o 

4.3.3.5 Jllm.fflsl~a9tt~.tt 

MfftroJ~~i'l9M~&Rx1ffiEfrl IJ I*Ji!i)jl]~£i!i)jl]M~ff1~r;~1!VUU 2. o p; u. ~rli9*m~:t:~B-9. 

J!~·tWf5G --r, Rx>t~~m:frM~, ti3'~'Jfi!:l'tl7 »-'!X• ~1'JL~ffff~~~~~ s;J. 

mz:~:m*il~tt~~tt~m~~B-9M~ff.~~~~m~--r~m~•*= 
-~WI~~1'JLJ§~~¥Jit; 

-~ WI~·I1:~ ¥Jit, ~o~WI~EE~JJWntt~ rjJt:~tJJ-3=H* ~tJL~i; 
-m tJJ ~ 5JLU;P »-Jt ~ ff ~ , 1:: ey ~~ ~ ~ ~ rJit i\4 WI ; 
-mw:2~~~~~~~~il; 

-m i@J ff ~ ~~ w WI~ rJit • 
tJJ WI ~·li ~ rJit C tJJ -~ ~~Im, ~~~ ~ ~~ m.) B151 gWI lmH 8-9:1: m 3f ey ~ ~ t~Ji'J Jlt r!frl i'l<J M ~ EE, 

~~~ffl3C:I:m3fli9WI!m~.W~~~~m_,~~fi!:~-~~~~m_mA~.~ffi~M~EEB-9~-~~ 

~~'llt·t1{£C$_1R, 4. 3. 4. 3). 

*~Mrc:Xr 1oo km) *mr:r .~rffi:frr~~;tt~&gi'lffi r:i2t:tJ~m~~. ~~~¥Jit1~1l\, ~~sl g 
~!mgf3~ IAJ* .~~m .~ Ej £IT~ mM ~& 8-9:1:-I!!,~Ji!§:/tlitg{:;®, JnU ~~~g~~frr~ ~ M ~ff o 

El3 r~~tft:-*llilmB1i'BJ1~YilliM 200 11-s, ~~~1:~~{3~:fj"JTI;r!frla9i@J $1m~*~frr~i'BJ a9M~ff, 

~~~~~-~M~ff~~~WCil*~£~,*~11t·~·· 

~~*~~~Mr~rELmrc•*)M~&:Mt'llt m a91J¥t:~1±~ImWI~rff_t~i!i)jl] ~!ill.. m ey 19!fflJt1iB-¥~. 
~om i'IHll: ~ *~ ~x 5Jit~Jf•~~g~ ·11: ~ ~il. ~ ~~ 1!VJ ~~Imi!l)jl] ~ m-w ~·11: ~~·11: ~ m~~ 8-9 M ~ ff 0 

*ffl#J0C ~tJL~:t~f~*~Mr, eyjlf{~I~:i1 ~&, JliHZ -lli.~:{~ T :i::lmJt_tfr9~¥ffi:frJM~&. 
~-~~_t~-B-9~ntt:rt~&~~~ey~~llf~~~m?t~~~ffili9~~~ror.Mwey~~ffi:t:il 

~~~B-9~~~M~ff~~~~Mril~F~~M~~*~· 
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~~-~-•~•~••®M•~~~~~•~••mm~~••~M~a~m~•$~M~ff 
#11: tft , rm 83 ~Ifill* IBJ • ~ m 3H~tt , ~I::~ tt ~ ~13. Jt :ru! ~ flt ft1JU':E :flHw I&. r ::t x;J• $ ~ M ~ ff 791 f'F o $I 

i*m tl:l , ~ ~-ft~ ~ ~-tEJ'fttr ~ ~~ Wl1!ifflBt, ~~ ~ $ BiJ li ~ff I~JH!U& ~ ~~~ Wii4ffl ~ li ~ff o 
f'F:lg-mi!Jf:!Jl~, PJ f!lXJE~a •1t.~Sftlf1fif§:X;f:tt!!,li r~ff~itR CkV, ~{R) ~~jfi!J ¥~ ~"JW]ff§ ~~Sft 

~JE ~ff Ck v, ~5i:itR) o :1!~'-'*ff~a ~:1t.~Sft~!-@-~~1fi!J ~~-@-l)jl] ®:m-@-l)jl] IV.JlNtJJ ~·11:®~·11: 
~-~~~-$~M~a.m-mi~m-g.~~m~~-®~•tJJ~~~~M~ff.~7'1~~~Mmg-m: 

::tfl£ c ~~ ~ * 1~~~ ~i'iJl•®t~ ~ H~I &. PI rm tl:l ~19u >'~) 0 
~~~~~-@-l)jl]®:m-@-i'@~li~fftE~S~&~~~ti¥1~~1E;J\~ o. 5 kA~2. o kAo tEJlt~rREfQ:IE 

1*1, 83 ~~-·1t.ifJ#~:f&Jl~I::~·IY£, T-~rJ1t~1iJli~fl~«I1R#~:m~ o ~--f~j·~-·~~ff--SJ ~~1E 
$~~~Z~*·~~~*.:i!#~~~-$~li~ff~~PJ~-~.rmH:f£~~MI*J~~~~~~­

~mo~W~~-~~~~-~~~M~fff'FfflPJ~~-~1*~*~0 

~-•~#~~~ffi~~z~.rmHm~~~.~•~m~••~•~••lf1f•$~M~ff~~~ 

*~t£iM ~ 2%if§~~M~ff1R~ 70% ~so%, !Jl~if§ iT3J u ~ffPJ 5E¥U~Sftif§x;J~f*tft 7j(~~Wiffi o 
Jlt Bt if§ i'BJ li ~ ff lf1f 83 Wi 1- ffi ~ ~ 0-:IJJ3. nlG , 't ff] :1: # _lXI, ~ l::t 19tl 7'1 1 : 1 [ 7J o 

~J£1-V~·~Yi:l:*ffi~~u~ff·~~-fti*~*~ :U,p =U", o 
xH§IBJM~ff, -t•~o. 5~2. o>ttrf*tft*~!!lGIYIHk c ~1iJliJE~if§ IBJM ~fftUirtRo ~o*~>R£ 

~~m~••t£~•$~M~ff~~~m&..~~~••••~•m~~~-~~--~®~• 
~*o 

4. 3. 4 'i*i&:wn.l~ffi 

S~M~ff~~~S1Lmif§~~ C~m > ,~IAH-* C& itr )£!JGSm~~ffljl[~ ITffB"J~m o Srt~mtE 
-~~~_t~~~M~ff~#:f£ 400 kV IV.r .~rmJUH~fl£~fffQ:IE~~m::t:;lj,k:m~~o 83~~{g· 
5.!iUX$X~ ,fQ:IE II ~&m~$fl£~fQ:IE I, rmi£ 500 kV lil:IV._t~m!JlH~Y !R.o 

Srtli ~ff~1-t*·IYi$*:;lj,k:f~ilS ~ fl:Pili c 1. 2/~io ~ts) 0 1-t*·IY£ ~~ {l!IPJ m i1:JE~*iRE!lG~iR1i;i$ 
0-~~tl:lo~~~#•~~urtffM~~-$r~~-m:, 

~~M~S~urtff®'t~~~·$·~~= 

-Ej ~ ~j}:~if§ j! ~-~ ~~~-rt·IY£~~; 

-~~li~~Jl ,R -t .t~JirJ:;lj,k:it!tf:\~'1&; 
-CSili~i'BJ)ili1-T~ff~~~tRo 

~rtM~•~~SrtM~ff~F:mw&~J£~~=1-~•~m-g.,:lgf*~f*~PJ3,~~**-® 

n\'ML Srtli~ff~i1R~#li~C*~~--~~1fi!J~) ,:;;r:~~IV.'tffJf'F:lg£{g·WC~~:~JH:llo ?&rm ,~®·~ 
&.r.M~:;lj,k~~M:it!~m7'1rtft~.~-~$mtt7'1~rtM·~~~f*~PJlf1fSrtli~ffg{R·~~ 

~ff£{R (~ !R.ffl* E) o 

~ffi~®~~-.~~~~~-1!iffl~~~I&~ffffio~ffi~~-.PJ~JEI&~ff~m®•~~ 

~~~~~-1:t~ffimm.~-1!ifflPJm7'1m~o~rtfffQ:IEIII&rtff~m~•~~~~~~~•-g. 

* -®, 1r~ ~ ~ ~±~ *M ~a-m: 0 ~ w, ~rJM{g•/l;:i'fi£:1!# mrl!i 5i:tm, &,~~~I&~ a~ ~t£ 1*1 0 
13 
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a) {~i!rC~~Eiji!r) 

•m-eyMm~~~~I&~%~ff-~o~~-~-~~I&~ffi~~~~~~~~~~~ 

m:r±I*J: 
0 #-~~fi~ffi&-~ffi~~Eij~~~ffi~~~-·0 

o ~-~~ffi~~*·~~~*~~~~~-~$M$o~#.~*AZ~~~~tt-fto 

~ -~~Eij~~~ffi~r••~mz~~*~~•~••o 

~ ~'ti~~m1~!itrffl~W:~W3i'i.X$$, ~$H~£Jf'fffl~~*·Z~ o 
~W:~ffi*~Eij~~**•~r•*•·Eij~~**•~~ft~tt~~~Eij~~~ffi.~I& 

~ffi*•~~~~~~~B~ffi~~~*ffio-•~~~ft~~~o.7~~%mo~-~ 
~ .• i!rB;f ,f-\';~'ti~ [OJ~~ ffi ey ill --1-~.:r: _t ~ 1-\';~'tixt~ 1ij ~ ~ ~ffi ~ ~ -~.:r: _t ~ 
<o. 1 ~ 1. o>1~ &1&'tit§xf~~1'J~ffi*ffimnX: 0 

b) & i1r <~r~~Hi'} > 

&ilrMeyn~~tEA~&-ttM··~I&~ffi~~_to~-~-.~~~M*~·ft~tt 

~[O]Eij~~~ffi!itr~~-1-~.:r:_t~ft~tt~~Eij~~~ffi~~-~.:r:_t~fi~ffi*ffi<& 

t&'ti>Z~o 

4. 3. 4. 3 tli tJJ ti 11= ~o ~ !!! sl .l§ 1¥-J'I* ;&: wn:t ~ ff 

~~tE~~MI*J,~~·~~~~~~~A*m~~H~.~~~~~$·*~~ffio*~-~~ 

~~~~~~~$~~ffio~~•#ey~~ili~I*J~•<~•m>~~-~F•~*ffl~ffio 

~~~ffi~m~•~~-~.m•~•~%~§~w~.ft~tt~~ffi~mey~~~~mz~~~Eij 

~~mO. 2/50 1-1s) o ?/.\W ,x;f~-~ll~~·~W#JjiJtt•, ~ ~;l'tffii'BJ~~iU-~ffi~*ffl o 
•*M~ffi*ffi*~~~w~•~~~~ttno ~~~~~~ffi~*m~•~~Eij~~~~~~ 

ffi*ffi,£Jr~~m~m~tt~~~¥®Mam~oM~*_t~.~~ey~m~~•*m~~ft~tt~~ 

ffi~~lilffiM'ti[1~~ffi,;ft£~ffiO. o p. u. )~ U,J2/3]: 

-wr~~xmm-3!•*:2. o p. u.; 

-~~~~-m-3!•* :3.0 p. u.; 

6. 0 p. U. ag:ctJt!ffio 

-1Wi~**•*:3.0 p. u. 0 

4. 3. 4. 4 ~&itiJ1*1&:iWJ::t~ffil'f.Jni~ 

xt~~~~, ey~~m~ ~~#*~LHiiJEij~~~ffi~~~ ,;ftey~~m'M!!:~: 

-xt•m- ·*ffltm~:J:i!!.~~#; 

-xt & m-, llff~m£t~:J:i!!.~lltJL~:IJo5!!~~~13• o 
¥®'tift£~, ey:r±~~!lr!iilftilif~ffl~~~t.§.~;k:tt.i'BJ ~, ~ ~& jjj!J 1ij ~~A~~ ~ffi ~ ~lilffi o ?~W, 

~®11\'Jil!!:fi~-~~~Milftili~~~~~eyntt.MW~~~~$~ilro~*·ff~M~tt-~~Milft 

ilit~~~~ffm~t~~, ~llff~~-LR~~& ilrM$o 
't€r ~ :~Zt~•*~ * <xm m- 3P ~ ~~, 11\ ~ rJ~1m~tif'ti, ~m * ''tjl] ~% 'lji] ~!ill.,~ fil t!t jjj!J > ey llff~ ~ 

w•*~~~~~$~~ffi~F·~~o 

-Eij~~~~$~~ffi~~~-~~: 

-~~ffi~li!ffi~~%; 
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-:il!H!H!f~Jft tift£ ; 
-illl. :tt mHf ff ~ ~ r,ft: $J& ffi f!l tEt% ; 
-f&' i*=t?N ~ ~ tlt rnm: fll ;~ ~~; 
-~1lfffE5f&'f;\HftN~~Ji!E~ .1~1Ji5~1lfff:f~Jl!!.iJI-F~<.W.OO 3); 

-Jt! tl:l ~ ~. R Jt tBt ~li rJL 
~1*~1lf~:i1~ffi.~#*ffl~~~~~~~~~~1lfff: 

-X>tm:IE I~*~: 5 kA ~ 10 kA; 
-xtm:IE II~*~: 10 kA ~ 20 kAO 

GB/T 311.2-2013 

~~Milll.:tt~1lfff~~~~*~Jt~~~~~~~.~~~-Jt~~affi~~mnm~~~:tt 

~ffio 

~1ifHJEg(~::(£1t~M pq ~~1lfff~~~·P&45c C1Jfi'@J, ·ey 1~J:Et~~5t ~!I~~ ~M ft~'ti1lf ~:!1 ~ffi 
$J&ffi~r?m~~~:fJHl'ti 5o %1Jf~ f!PiliJ1~ ~ ~ffi o fEI.M ,£~,~~~·P&45c, 1r~ .ffl$?X1Jfili~ll!t.$ o 

~1lfff~f*~~tt~::r±Jtg(~&•~~o ~~~~-f*~N~~:tt~ffi~.~~m~#m•~~ 

~Ji!E~o~1!fffE5f&'f*~N~~~~Ji!E~·*·MN4~f*~~m-~.W~~~k·~~N~k~:i1 

~ffia~~1lffff*~*~·Jt~{J[~~~Ji!E~~*W~~o~*·~::(£1ifHJE~1lffff*~*~~~-T~ 

1lf ffJ!s:-1* Koc 8"1 ~ o[fl], IJ!~ ::(£ fil. ~1lfff ~~ ittl :i1 ~ffi ~30t:'= Bt, &'~~~J! -Klt:JJO i~ iJ I ~.Kltk -t;; o Mx 
IBJ ~~~~1t!lo/J~1lfff ,Hf-1-Jis::!it~ o[fl]~BtiBJPJ ~ -/f~it, ~1lfffKoc~:JJoi~ iJI ~~Kitk o 

%J1t1il.f&'f:*:tftM~k~1-t~'ti:i1~ffiBt, PJ 1~ffl0A;Cl) o P&W ,X>J1tffiffi*r? .~ffl0A;Cl) IJ!~ 

&,~'tJ!i£, ~~*~ JL s EU!~~~PJ~~~3&£r'OIJ~i:t~ffio 
U,p =Upl + 2ST Upl ~ 2ST 

U,p = 2Upl Upl < 2ST 

A;9=t: 
up~-~1lfff1lf~f!Pilif*:fft7.K~ .~11L~'ff;ftckV); 

S -~A7Bti5Eit .~{.ll:~'ffft:4lttt.HtCkV I tJ-s); 

T -1Jf~7BtfHIBtiBJ ,fti;~A;lifij}E: 

T=L/c 

A;9=t: 
c -J'tJ!,c=300 m/tJ-s; 

.............................. ( 1 ) 

•••.••.•••••••••••••••.••••••• ( 2 ) 

L =a1 +az +a3 +a4 ,00 3 !=f:t~ji!§:~(m) ······························( 3) 

~~-m~1lfff13Zffi>'r .~i~~ m~1lfff k ~iJI ~IkJ~s:f*~~~~o[fl] 0 

15Eocffi~~fti:~~1t~M~?m~~~1lf~ttnfll*m~5t~M~•-*1ifHJEom*E~tl:lT%m 
i_#.13JL 

1t~M~~~tt1lf~:i1~ffimffill!t.$%~PJilll.MR~:i1~ffiit.1ifHJE,~~m-~~-~1lf~tt 

n.?m~~fll1t~M~fi~~tt~RE5:tt~ffimffifll~%~~~N~~•fll~1lfff~ttn.PJ•~m 

*L 
~~-&ttmn.::r±1ifHJ:E~~tt:tt~ffimffi~.ili~~.m~•~~~ttE5M~ffi~%~~*oJ!~ 

3111 m ffl ~ >'Hfg. fO 'IEIH!U{g. , xt 't 1fDI?d.#. ; 1-t ~ tt M ~ Bi $i'& {][ PJ ~~ ~ J1P. r'i'il ~1ft: ;f;t tif 'ti Ell! ~ ~ frJ ~ I'BJ x;J 
~ B"J ~ ffi~{j[ o xt GIS ~ IQJ {;f~fg·J! -~}Jij PJ %{, ./G it , 1-t~'tii:t ~ffi $j{i[ lW ~ ~ii ~ffi~{j[ o 

~-~~tt1lf~M~ffimffill!t.$%~B"J%J~~::(£m*E9=t~tl:lo~~tt1lf~:i1~ffi~NJEA* 

ffi~ll!t-**~~-~ffi~~-~~*~~~~~~ffi,J!®ffi~~-~~•~m*E· 
15 
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iJVlJ3, 

a,-:iJ!Hlt~HU~lbmi¥J51~1f!t: 

a,-:i!!'flHH~:ti!!.I¥J51~1f!t: 

z. 

a3 -:!!! 1UU!! ~ 1:JilJ,P iQ: * l'a:J it<J t§ ~ ~ If: It : 
a 4 -:i!!f!t~:ft~:Uil?t1f/t; 

z. -t~ :tm It lllL 

u- :ct It & ffl: A ax o 

GIS r*J triHI~ jl1\! ~ IWi ~ 3f :k t~d'F Bt , ~ 4". f* i'BJ ~ 69 tJc J! it~ 2\tf!p it rBCtE GIS r*J $ JL 3JL 7G ~ ~ 691~ jj , 
PJ F 1:. t~'I9UJ5t iW :i1 ~ ffi o ~ 3f GIS, 19tl ~0 tE ~ ~ ~ , t~ tiUEt iW ;i1 ~ ffi ~~ f1i ill J! ~ ~ , jt at iW Bt i'BJ :1m 'lit #J­
~*~~7ffi:iW:i1~ffiM~oM~7BtiW:d:~ffi&PJ~1:.tE~3f:k~·~~m~69~ffi~~~ffift~o 

~:i1~ffiat%69t~,~~~J.E:illJ!~7t, t4Cili~fll, ~3& o. 1 p.s ~-;rf 697ffi:iWBt i'BL xtr !Wi~ 3f:k:f* 
f'F,t£i*7BtiWZFo~i!l~AID!?¥.9!$7'1 1 MHz ~~69:JnO~o tHR1BtiW:d:~ffi69t~~Bt!'BJ;J\r 3 ms,{§_PJ 
~!E.§;iXo :d:~ffi~lfllJJXtlcr~~~ 3f:k~:MJ:ffl ~ ~!IH4C~, jtii* ~lfllPJ i6 ¥U 2. 5 p. u. , ~:d: ~ffit£ 

~ GIS 1it4C~t4C69~ffift ~ PJ F!t r'<11 69%U$:i1~ffi o 

~ GIS ;f§ ~~· ( ~0 ~ffift) ~ ~ GIS 69 pg $t!JJ~rm 5¥:: ¥U J~ ~ffi f'F ffl o :i1 ~ffi 697Bt% :ffl ~j{ilJjj{ tic 
T~·~ GIS 69~t4C:1J~~R. GIS r*J'fm69t~~-{}LJL :d:~ffi~lfllPJ:l6it~~ffi69 1. 6{tf,J1ffif-~?¥Y!$ 

PJ:i6 20 MHzo 
:(:E:iffi:i1~r'<1Jffi~:2:~~ GIS ;f§~ 69~·Yiffl-T ~, :i1 ~ffi69~?%®!$:(:E 0. 2 MHz~2. 0 MHz M ~ 

P>J, ~lfllPJ i61A1t-i'r ~rr 69 1. 5 fir, :i!#'~i£ --r, PI m :11!tffft xt~ *nr1'Tf* t? 0 ft. rm, m r'fmJtmm 69ii 
~ , llt ®! $ 69 :i1 ~ ffi 7t :1: 1JJ PJ f:E ~ ffi ft m til. J*J iJ I :® ~ 69 r*J $ f'F ffl ~ ffi , PJ ~~ :ff !16, ~ 1f tlllWF ~ jt ft!! 691* t? 
:11 ~ 0 :!! ® m J1(g PI 1!2 :m :1m :i1 '!i:. ~ llft :IJn ~ ?(;. ~!x: 1t c ~ 11£ ) ®! ¥ , ~ rm , * m:!! # :11 'li: st &, @1 a~ 1* iiE wa tJJ T 
fH¥1!: ffi ft 69 it§'~ t~ '11: 0 

mr§iW~m~mm69~*·~rm~~•wa~~*tt;ct~ffi.~rm.~~M~atiW:i1~ffixt~~• 

JEl!UtS¥:: ~ffi)G~o(<i) o 
16 



5. 1 ffi~5reJt%·1i 

5. 1. 1 WH~ 
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1± flT ~ tJ *-'~- r:p , ~ ~ £ El3 * ~ ;m -r ~ zm iJ 1 ~ i¥J 0 ~ 1* A~ * :1: s"J § El3 ~ -r , ·t: 1n 1± )7~ .fiffi ~ tm r:p r:m 
f$; mHfM~f2jl:1ffl~1~Y:I:B"J § Ei3 ~ r, ~fFffl1±~~f%MJ¥-4 rf:t 89 ~ff~:Jm¥U JE tJ$ ~ i¥JJj(.lfBt, 11H~f%i*~ 
~~i¥J~ffi$M~ffi~~~~~f*~~~mi¥Jffi,~~~~~~*~o 

£':1::*~ i¥J ::::C:-1'- ±~l!fl ~: 
-1±-,#, ~ ~ ,#, 5lt 7Hfl ~ %li ; 
-JB]I!Jit]W)}jfflfB] ~ %Jjjffi:@£~; 
-JBJI!JitfJft1Uf~~ § t~JJ}(~o 
~o~~~f%~~~£1i8"JGSI~1~~ ,§1§: 

-.ffffito ~ffi¥J $lifffi, 1ffi:%, t~~atrBJ fllt11·11:; 
-~~f% rF ~tk5t:ffi": :f!g~~~~:f!g~ ~:%, fB] I!Jit~Yf;fi!I B"J ~t11fO't1fJ i¥J ~11I; 
-~~f% i¥J~:JJM: ~1* j~f*, !iflfL$:~-t1n i¥Jmil, tl:llJil.~mtfllfiV$:JG:f!g~-t':E; 
-~~f% i¥J ~J_t:tft0: fffil.ii, ffJJ fll~ft!!.)j!fj 00~14, tJl.~mJJ ~, ~~f% i¥J J3J ~ :tki£ IJ:iJ 1i¥ "PH~ A~£ 

~-11:; 

-1± m JJ , 1-t ~ :st!t m, ~ 1*7& ITff ~3cm ~fF m T ~~ f% ~' ~* 0 

1±~~rf:ti¥J*~±~*~f~i!titi¥J:ffi"•fll*•tFm~ffi¥Jmftfll~%o~*·~fJT~fFffl~ffC~ 

%fot11ti:) ·*~~14~*~5£1i~~o~ o M~~~~ftf~s"J~~*~5£1i i¥1*-* ff!J~rm~ _;_~*£* 
GB/T 16927. 1-2011 miE~JHU Tt~il:;k~~14, ~p: 

-rAli: 2o oc ; 
-ffj]: 101. 3 kPaCl 013 mbar); 

-~~~i~lt: 11 g/m3 
o 

~ f-El.trS1~t~~w 1t, ~t§x>tr~ii, ¥5f!l ,ol\fll~, ~ rAfll*i\1k i¥11¥1± i¥J ~~t~ it~14, m:i~H=r T ~~ 
~?m~:l: 0 

x;ff P )r~~~f%, Yllfrli, ffifll7& llffr§f!l i¥J~o~~1~~~ 'it£~ o GB/T 16927. 1-2011 rpJ±~lJE T x;ff 
1±ffllm~#T*~f%1¥J~~~~o~f~-Mffi~f*~f%ffikN •• ~$ffJJfllfffil.!i~RfiU$/G:l!g 
~ fll ~ 19): i¥J ~ 0~ ~ 1t ~ fF ffl 0 

1± ~ 1* ~~ f% rf:t , El31t ~ fll ~ :r_t fF ffl ~ fiU $ :ii!t E!! iJ I n!l i¥J Jll_U1 ~ mJ: , ~ ?§ ~ ~~ ~ F 1t ~fit~~ f% ~£ 1i o J± 
~~~mili~f%1¥J~~~~~ii~~A-~~~~@~~i¥J~-.~#Mi£1J:U1i¥m~fflfliflf*~f%o~ 
Bt, Ei!~~!ii!iJ±~~fJL~fFffl i¥J~o~ o 

~~~.*~M~J±JJ..~~#~ftHJ.ilZ~~~$0 El3~§~·~f%1¥J~·~ft,'f:;~fFffl~ffi¥J~ 

itt~-11:~ El3~~ i¥J~~1~¥U, GSI~, § -~·~~f%-mtfHt§mf 90%11M~t!tt$1¥J~itlffi1~ ~ff7&7.K o x>t 
f~~ § -~·~~f%, ~~f%~£1i B"J~#t~·t':E-rut/G~~fHiJ\g~q~ ¥U, G§@ *ffl t§mf.100% i¥Jlffi1~t!;t$i¥JNJE 
lffi1~~fuo 

~~f~f%N#~~~.ft~£1±·~~~~fflA~~f%r$1¥JMNo1±I~fll·fF~*~ffT 
:i2tJ!f: IBJ !!tit K 1i Bt , ~ i¥J ~ o~- rut llHlB!'! 1t ~ o 

5.1.1~5. 1. 4 ~ili~iR_~o~~~f%t~·t'£89/GIJ:UGSI~o ~f]!i$~i¥J~;f4, ~$~ CIGRE 1st# 
)C Jtlt[7] 0 
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~-~ffT~Am~-~~M%~~.*~ftM~T.*~~~m~~~~ff~~~-~~~o~ 

~ :2 ~ £~ ~ , ~o * ~~ ~ ~ ff ~ ~ :t& *if~ , JJ1tl1BJ ~~ill 3F ~ ff ~ z * ffJ. ~at 11 ff£ 0 J! £ IZSI11 , ~if :t& 
tt~ffT~~ffJ.mtt~ffT~-~~-~~~%~0 

~~~~•m~~~~fffi~ffi•~•~T.a~~ifffJ.~~~tt~if.ffJ.mtt~~~~~fio~ 

~~t:J:E£~~ * ~~ rBJ ~:t~J JI, ~o *:m m;!tt~:t&tt~F'Hi, Jnua m ~t~:t& ·11-iR:H; ~ JJ1tl ~ ~:t&·l1tl5~~ ~ 0 

~flttm1tmT .m3F~ff-~Jf--'=3flttm~Jm:%~:*o 

~~-lm:~flttili,flttm~lm:~~~*~~~~~~-~~-~~-~*0 R~~*~~*OO~~ 

w~;m:~~-~~~~-~0 ~~~~~~MJ:E&~•m~•~o 

~~?Tt-£~~, f¥-~ -~t:~ JJn~, tw !ffi:-~ rBJ ~*~ t~5~ --t-ill 3¥ ~ ff 11 !iJJ\ ~ fltt m ;m: ~ ~ rBJ c ilfli IJY­
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b) ~:if9?:J J:gt~B"Jm~"=\JBJ ~ 

~J:gJ:gffOOB~~~-&~~ffo~~J:gMftMJii~~~~J:g,ffi~~~m~.~~~<£i'il 

~0 J)~J:g11$~JE~w;J7t:l:zf!l,J!~'*~[[~~ b B"Jf~~t'tf·ti:{£00 c. 4a)J:f!V, 45°r~,:{:E 

1!1 C.4b)J:j=l{~H~·tl[JEo GB 311.1-2012 1Q:IE I 89:2"=\JBJ~~PJ~~i!-#o 

c) -K::24:i'BJ ~ 

-~:24:~~~-~B"J~#*,MJEatt~-=f%~~~oi!~'*~JEmtt~-=f~IEB"J1rmJ:g 

~:Ji!::&~JE·tiB"J, lEtlk ·ti7t:I:MJ1~ ~ 8"J ~ uinJ ::k '1::~ tlk ·tiJt:l: 0 g~~M·ti 8"J r ~'J\ ~ 450[B] 0 

GB 311. 1-2012 1Q: IE li B"J:24:1BJ ~PJ ~ ~J! -~~ o 
,g,z, w;J~§g~~~tkJB"Jf~~tif·tiPJ~VFjg: 

• ~§xt:l:-t!!JEtJk·ti3*fF /lflm lffi;f5f: J:gff C 00 C. 4 891RP.!~ a); 

• ~§xt~~tlk·ti3*fF /lflitr lfU;f5f: J:gff coo c. 4 8"J IRP.J~ c>; 
• MOO C. 4a)B"J*7Fr!, PJffl0:r\CC.12)*7F~§IBJf1~~tif·ti(I!J D. 4 B"JIR~ b)o 

u+ =Uo+ -+BlJ- .............................. ( C.12) 

W(;xtl!l C. 4b) B"J*7Fr!jg0rt;CC. 13): 

U
. + - u~ 

+U =1-~l -B) 
.............................. (C.13) 

'/jt~ B B"Jffi]g: 

-:{:Etl100 I .M~::ff:?R:ru!f~~ :B= 1; 
-:{:Etl100 li ,MP'Jf~~ :B=1 ;x;J~j-g~~ :B<L 

1!1 C. 5 ~ tl:l T J§ i3t ¢>(B= tan¢>)~ t~{i[ D! H, B"J~:* o 

GB 311. 1-2012 J£5( 8"J ~§ IBJ 1-t*'tiM J:gff El3 w;J~'-$:if]H§., tlk·ti~§& B"J)t:J:g_§_J$L i*M J:g ff fir~ 
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lr~ u+ =U- ,&p a=O. 5 5lto X;fg~~~ftJ:ft:ktl!I¥Jftffllt!.Ei~~rg~~t~tE.t~J11j;!i1:0.i\:CC.12)rp:j:£ 

mi¥J~~Bo~-~~Jtffii¥J·~~~-~I¥J~~.~W~Mtt~I¥J!tffi*·~WI¥J~1i1::!i*tl!I¥Jft 

ffl ltffi o 00 C. 2 ~13)3, :imf~j§ B Jj\'f- L9!!J:!i*tl!I¥Jftffl ftffi£5{-\:~·tt~ Jt!.ffi;Jf/Gxt ElL J!#'lf?£ T, 

11~ a=O. 5 1¥J~f4T llH-TiJ\~, &'®'f:f£r.>J{-t$:·tt~ Jtffi$lJ!{lL J!8Jt~f'1:-1'-~I¥J{-t~·tt;f§i'BJ ~ Jtffi 

11f. U p2ce • ~ 11f. j} : 
Upz,e =,2(F]Upz +FzUez) 

{; ~11f. Sp,e ;fO ~$Til[ U ptce *J}Ij ffi 0 .i\; (C. 15) ;fO 0 .i\; (C. 16) : 

.............................. ( c. 14 ) 

Spce =2(F1Sp +FzS'e) ••••••••••••••••••••••••••••••( C. 15) 

Up~ce =2CF]Up, +FzUe,) .............................. ( C.16) 

.it rp, ~ll B= 1, &P:xttl1 II I I¥J P'J g~~;f!l)'~g~~, {-t~·tt;f§ i'BJ ~ ltffi ~r;f§ IBJ ~ ltffii¥J;fl%t$*:ffl o 

F ___ 1 (1 11-+W) 
1 -2--~ -l+B 

Fz =-1-(2/1 +Bz --~) 
2-/2 1+B 

~ll B < 1, 9!Uf-t ~ ;f§ j'B] ~ It ffi ~ B = 1 1¥J ;f§ j'B] ~ It ffi ;fO ~ B = 0 i¥J jJ;'Xj {'tf ;f§ xt :!:ill~ It ffi i'BJ ~ ft o 

-1'- Urn= 550 kVCl p. u. =450 kVP) *~i¥J~ID!;f§-;f§-j'f!!.g~~~;f1J, ;f§ IBJ g~~59UJU§#!/& B=O. 6 

~~ o El3 Jlt~~¥U#!I& F1 =0. 456 ;fO Fz =0. 085 o 

;f§:xt:f:t!!.~ Jt!.iji~!/&C;f§dJ!{l[~) jJ: 

Uez =2. Op. u. =900 kV 

Se =0. 25p. u. =113 kV 

Ue, =2. :Z5p. u. =1 013 kV 

El3 lit it-'$ w I¥J ;f§ i'BJ ~ It ffi ~!I& jJ : 

up2 = 3. o8p. u. = 1 386 kv 

sp =O. 338p. u. = 152 kv 

up, =3. 42p. u. =1 359 kV 

;f§:xt:f:t!!.f-t~·tt~ ltffi$lilffi~r;f§Xf:l:ill~ Jtffi o ffl~ 00 ~ H:ll¥1#!1&, El3 0.r\: c c. 14) ¥U0.it c c. 16) llJ 

JJ( ~~ ;f§ IBJ ~ It ffi $ll! {![ 11 : 
Upzce = 3. 14p. u. = 1 413 kV 

Sp,e=0.35p.u. =158 kV 

Uptce =3. 58p. u. =1 611 kV 

muxtr K, = 1. 15. ~i'ffli¥Jif~ ~tffi ffi11 = 

;f§:xt:f:t!!. :Uw =Uez X 1. 15= 1 035 kV; 

ffii8JC;f,if,~{i[):Uw=UpzX1.15=1 593 kV; 

;f§fBJOt1}{l[):Uw=UpzceX1.15=1 624 kVo 

)A GB 311. 1-2012 Z 6. 8 Jti;~;fff>f'lif~rtffi1J :;f§xt:l:ill1 050 kV ,;f§fB] 1 675 kV o 

5) *11Fi5Z.IlJl ,IEC 60071-2 ~>(9ij1:J Urn =765 kV.~~3iU~OO'I'I'H£ ,Jl)t Urn =550 kV f'F1:7~19iL 
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GB/T 311.2-2013 

4 

---+~----------+--
3 

-------~u-

i~~: 

1-ti'!XtJt!!.tt fti.ffiEi'&tl:~ffiBHIJ B~tt fti.ff; 
2-tlfxtJt!!.:i:i fti.fffit;f&tt~{i[BHIJ ~ttfti.ff; 
3-t!HBJ:i:ifti.ff~{i[BHIJ~:Ufti.ff; 

4-lnlliiE!f~BHIJ~~i.Jl.f,j]1tll!l~. 
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.............. 

u+ 

~ 
u-

c up Upre 

u-

i)l.ljij : 

1-:f§:X>tttl!:i:l:Et!lli U, + =U,- '/Wi£ -r ,:x;J-M'~ m~¥-r l'tH~ IBJ :i:l:Et!lli~ i±ll'i"Jf~Ht:ct Et!llii!J!I; 

2-~{g~i'!~ S0%1AJ~¥-f·I~L 

R-ill£~ i'f<J1tffl:i:1 Et!lli o 

iJI.IJ)L 
u+ -_IE tllHI: Et! lli ?t :1: ; 
u- -ff:ttl:atEtJ.lli?t:!l 0 
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ui;, 

i~llJI: 

u+ =3.0 u-

------u-

12S:~ a-M.iEt&·ii;f§liiiH'M:it!!IAlt~; 

12S:~ b-;f§llifflri'BJIA.I!~; 

lR ~ e-M. :fJH& ttffi llifflr :xt :it!! IAlt~ o 

50 

40 

30 

20 

'P/C) 

10 

u+ =o.4o u-

QL-----~----

i~llJI: 

------:l~:~Ha; 

--3f~{JL 

0 0. 5 

D/H,(p.u.) 

GB/T 311.2-2013 

d=O. 71 

a b c 

0 0.5 1.0 

a-

1.5 

~ C. 5 !&~ b ~~ f8J~~%1ifl]i1fl ~ll ~9.1iiiJ ~W,:~~~ D .!:5:1ikim~ J.l H, ~tfi!¥-J * ~ 
49 



GB/T 311.2-2013 

lift :lR D 

C ~ ~ 11 IIfHjD 

~JI~a{]~iaH:t~J~ 

¥®M~~.&#~ffiftM~ffi~~~.~M~ffift~-~~ffi~~*~eyn~~~tt~~-offl 

-~~--~~~~·~*w•~~m~~~m~m~~ffift~~~M~~-~~~o~•M~~­

~~~il. ( f§tl~O ~ ~&ft:f*f'F)JA~ IMJJJ<!A.~f~~~-f;JJ~~~ffift o 
~*~ey~M~ffiftJA-~~ffl*~~m~~-~ffl*~o¥®M~~·~*&ey~ffi~~-.~ 

ey~~s~~~m~*f'Fm~ffi~ffi~~f'Fm~ffio~~.m•~~••~-f;JJ~~m~~~•*~:f* 

f'FF~~~*~ffi~ GIS !=f ,$~~MfiiJ~o 
~M~ffift~-~~ffi~~~~~~~-~~M~ffi.~--~~~~~~~~~-0~~~~ 

~ m~ J£1~-:JJ~: 

-D~~W·11:1~-; 

-~M~ffift-VO~=iX@JM~ § ~1im1~-c~~ii.X1Jtl!.~W~ § ~m!Hii.PX::Jmm@JM); 

-JE11t ~1i~.H~-, 't ~~~~~~ffift~ lffiJ& t~ ,~ffi.IHO:fJJ.~~il.tJL o 
:Jmm::H·-~::ff{Jg!G ~, 't :ftJJo~ ~1itt1~·5t·~ o ~o :;f ~ i~r:Jm~:X~ W1i.9:*, Ji!U :Jm "f% ?t·~ 11t1LVJ\, £1. 

:;f~mm~o ~~.~~~~-m~~m:;fem-~~mo 

~-~*~~11t&~Wtt~·?t·,&~-tt~•?ta.~ID·~~I-~ffiZ~o ~mM!.~·ffiJ 

F~~!i~~ffi3t~-§:~~I-~ffi!=f o W·l1:1~·5t·~ 11t1±J~~~ti11E .~1~-~*!=f!i7ttl:llJ\\ .~ 
tt~•*•tl:lJJn~Wtt?t•z~o~~*~•m~~~~~.~~~ffim-iX~m~?t~~~~~~o 

~*~~-~~-M~~wtt~~~!=fttA~&3t~o ~~ffift~~ffi~m~~m~c~~~m 

~ffi ft ~ ~m = ~ ~il. ~ ~ffi ~) £1.1~ffi fYltl ~ W1JVJ\ ~, tl:l :£Jll. 1~ :f'l:!!.liJ:. ~~1m~ ffi ft :;f ~ ~ $14 Bt J]iJt~ ~ 
~~~·rw~o 

1~• ~ ffi ~; m~ ~~~ ffift ~:t1J c ~ JJrJ ~~~ii. ~ :t1J -tJt ~, ~4 ~ ~ ~ ~ii. ~ , ~ ~ii. ~ 4fk ~ :t£ ~ ~ 1'11' 

~U:/J~ ~Edffi~> ,~~il.~il.ft:. ,~ffift~W ,~Ill ~9C-~iJ.JJrJ ~ rt!.IMJ ~~1~:/J~~ o ~5'r, Jdlt~ ~~% 
&~m~f'Fmo 

-~~~~*~•m~¥®~:t1J~•m•#•o ~~.~·~#~®~*~Mm!i~m~:JJ~~ 

xt'tffJillffi~Ht ,1J!Hoill1'J~*~~&~)1jl~· o 

~w~~~M~ffi~M~ffi•~•~!im~~A.~tl:l~0~&~m~~~*~•mmfim•~ 

•o**-iX~=~~~m~~~m%~~~.&~~JE11t~~•~•:JJ~,~~*~JA-iX~mm 

A ,11}1~-~ti=iX~~il. o 

~=iX~m!:fttA~•.£1.~-iX~mffi~•~~ffiffi~~~~.~-~ffi~M!.~ffi~:;fm~ey~ 

•=iXOO~ffimM!.M~ffio ~ffi:;f~~!i11t~~~~~mM!.$•o~••~M~ffi•m~~~mM!.~ 
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·M~~-~~ffi~~ffift~~~~.~R~=~-~~~eyn~~~~~o 

!i::fcHlxtJt!!.:tl~ffiey 1ti.)g0:r\;CD. 1): 

······························ C D. 1 ) 

:r\; l:j=l : 

U2, --~f9!~~:ttl!.i'iJc•t-=~~=~1PW:tt~ffi; 

U1, -13Htl!.i'iJc.Mi'BJ-J'X~~Jil:j=l't':L~~ffi; 

U2N/f3 -=~f9!~~U£;f§x;fJt!!.~ffi; 

C12 --lx~=~~~Jii'BJ~~~; 

c2 -=~~~Ji ~ ~ 1:: if§~ 1i~ 1i ~if§ xHtl!. 1t ~' 0 

m•~~~eyM~ffift~fi~•~~l:j=l~mo 

F~ iJ?., ~ ffi!!i. rt: lfi:. :1: ;f§:IJO , {§.it( _t J£ ~ •* if§ to 4~1~ iU £ 1*: "T ~ ti5 * o 

im=lx~~JiffixtJt!!.~~:tvJ\ .9!Ukt-=~1'& r.IJ ~:tt Et!ffi" 19Hm;s: no kv ~ffift ~ Wi5E=~ ~ffi)g 
10 kV ~£ {l£ .9!Ui~:tt ~ffif,fey~~ifH:i1Wi5EI!®!iffi1~ ~EL 

~-~tt~m:tt~ffi:tt~~~-#M&~-~-ft~~Jt!!.~-M~.I:j=ltt~~-~=~~mM~ 

IXXJ7'G~Jm~ 0 

t~:=~1m,Jm:fl*ffi:t\1f:IJoffixtJt!!.rBJ ~~ey~{I£J!®:i1 It! ffi ~ ~"M~o :1m 'llt--& o. 1 (-LF ~ ~~H8JtJE 

$To 

:1m 1lt , 1x ~ (lj:t m-rf! M ~ ffi 1m~ rP:J 11£ ffi 191~ 1~ m at , ~ t£ 1# J3ll :t ~ re: ~ ~ o 

~tt~m(lj:tm-~eygs~-~-~~~~~-~~:tt~ffi~Awt-=~~~m~~o~-~~ffi~ 

f:00B;f~·~6f.-¥f .:tt~ffi:im:tl~~Jii'BJ ~~1~miU=(J;:1WJ, f§.tl: -~ ~ffi·I:RJ!~1tat, {Jl.3:lli:Jiiffl-=f ~$ 

:B-~~Ji~~ fl¥m~1~m. M WiJI ®£~~~'1 o ~lit, --~:·~6L T, !E.~~~~ a(] :B-;ffltif·ij:, ey ffl0:r\: 

CD. 2)M$lf*~X;J"Jt!!.7t;ffl~~C7t~lj)g C,~ CeHI~it-~llift~~Ji~{lj:tili~~: 

······························( D. 2 ) 

c~ey Mr9W:I:1~iU ,1§. C,ffi&'~*~~~Jitl5~1ti~~, [§lit, 9-:fliM~r:t~~~ ili ~~ C,ffio 

~'~~G~#•~~~tt~~·~•~•m~~~*~#em•00 • ~~m*•~w**~•lli•m~c~*~ 
# ft 1N 11.\i ) , 9!0 :1! fit J1i 1Wi lifflli tlt 11.\i • 

(lj:tili~~~Jinli:-1-~~:B-ffiftC~£1!1 D.1), ey ffl't7IH!l~1ti-~·ij:{~m(lj:tili~~Mffio ~1ftEI 

!®! ~ffi~Qjiij B;f, t~:=~f9!~f=~~WM! ~ffi::R* El3 0:r\:CD. ~l)it.: 

Un =ghUr. ························ ······ C D. 3 ) 
:r\; l:j=l : 

g=C,nl CC1,n +C3in )-Jt ffift8"J7t ffi r~; 

h -I!®i~ffi~~:L 
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2 

1!1 D. 1 ~lliK~!fl~}1jj~~lll*ff-~!fla9~1H@lJm 

:5t ff t~ g B9 tl1 ~ ». o. o ~U ~ ~- o. 4 o E PJ »dt ff :1m ffiti Jif J- B9 B :fl ~ 1J.H~ ~ !1X: ffl {f,\; ff Jltlc ilP iJ\ ~Fi i~ti 
•o~ff~m~~~•w•ff~m~v~m~~m-~~~#~gEf9ffi. 

~~hEf9ffi*~~~ffl~ff~~~~ff:Jm~m~m~~= 

-x1·~1Btltu:i1~ff ,1f':U£ h = 1 ~lEfifH B9 c !jt~~J1~t~~:rt::JC-* >; 
-xH~c1Btltutt~ff ,h> 1, 

• x>t Y I~ !1X; ~/Y ~- ,h= 1. 15C*-!l~{i!it); 

• x>t Y /Y !1X: ~/ ~ ~t~ ,h= 1. o7C*-'l~1iiit) o 
x>t·~1Btltutt ~ff·lf&. .un ffiPJ JJm1£-?X1ml!f~:Jm Ef9ilH?l.K-¥, xt~7Btllli tt ~ff a{J·If&.. U·n ffiPJ 

~ t§ x>t M ~ ffl ~ ff '* m C1111 ;E J!!f ~:1m :~G Z9J ~ ) o 
~ ·11: 1~ J2i ilP * 1Bt $ii 11r ~ ~ig11 m 1E5 w :l ~ . J!-~ Qf(ij , ~J lk. ~ ff :1m JiJT t~ :fft {i1f • t~ PI :fl5i~ ~ ff,\; ~ ·11: ~ '* 

$ii11I o Ji 'lit, 9-:fl1£~ff:Jm~ff t~1lt7cH {f,\;ff19lti~t~~~11VJ\at, J!®tt ~ff~'*::.t~:fit~~ B9 o :$ln~A 
1Bt~~-·!1X:·a~.~PJRW•F~M&.om1±=?XruB9J!!fW:JmPJ:fl~~~~tt~J2itt~ffB9g11I, 

~ jJrJ ~ ~ -jjt tr :~G ~ ilf rlt mr ·~ Jt J: 7t B9 ~ ff ~ ffl c :$ln :&. tt m ~ tt ~71 :tJt) B9 ·If&. • !1X: ~ ff :1m~~ t~ :~G ~~J s>t , 110 

-~~:JmPJm-~a~~~.~~=?XruJ!!f~:Jmi9J~~tt~••o 

ilPnr1Bt~-tt~J21Ji#~ft~~B9~J2im~.®H1£~~~ff~~$~-~'.&~oilll.#.~~M:5t 

~~m•~~~~ff~~m••*~~~~·•ttilPnr~~J2i!j-?X~mB9ilPnr~ff~~mB9•~~ 

ttlf-*,J!•~•~J2iilPnr~~~~:~G~••m•B9A~:5t•m~B9o 
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~#~m•~~.~ffft~*0~#•~~fi.•m~I~~~mm~~*•m~•m~*~o ~ 

rm, ~tff*:l:~~m@]Jm~%~~tt-'@~if§ ~~~, 1IiJ3 -:troo ,EJT~~ffft~?J&m~liiDJ:Etn11UI~ 0 

~ lit , lifO J:E ~ * ~"M mat , ;;m # R 1<£ m M • s"J ili 1~ 0 ~ , ~ rra 11 t! tm~ :1: m £fl te ~ ·1"£ 1~ m ~ * 11H"M m ]~Jtt lifO 

m~~?J&mo 

~·1"£ 1~m ~ * 1tt ~ ~"M mmt t~c ~ , 
--Vz It ff ~"M m CEH~ :1M 11ft 7#1 fF) ; 
-fiA·t~~B;ffB]; 

-1£: ff ft t~ '1"£ C ~~Hi!. iJ& :1: J!li iJ& tl: , 9iff Jm ~il. tJL ~ 5dt gil ) ; 

-= iX 1m~ at!~ Im ~ • ~il. tJL ; 
- ffJ. {iiH~·t'£ o 

~llift=l:>zfm~~J.iiZ~~*-ey1'MfM%~CD. 4)1rfl11=: 
UT2 =hq,]WUn .............................. ( D. 4 ) 

~~: 

h -E8%~CD. 3)}E5(~~!J&; 

q, -=l:>zffiJimxt1~m~*•~ulnJf.i\Z~!J&; 

1 -mttlc~~jHJ3.at!~~~ ~!J&; 

w -~ ff ft =;;;: fmiJ if§ 1EJ ~t ff -':j-;;;: fm~ if§ rBJ ~t ff z tt, . 
ulnJJ.iiZ ~ iJ& q, ey ~*__t lii05E T 31R ~ ~ ~"Mm ,q,mjvJ\J~?fl:r =;;zmgil. iffi~, -':j'tif§ a B"J ffJ. for 0 _& fiA 

1tt__t7t-* 0 mgii.1:E~{,,:f1__t ~111:31'1 ~~m:xt q,m1'!~ ur~ ctt: 3~Jt1mmgil. s"J ffJ. fofm~~1t£ q,m), ~lit, 1~ 
xi J:m 7'6 lifO 5E q r m 0 

~iif¥f£fl te tJt~mgii.~J£ft s"J~@m, 0 i5l.~ ~#·M m., ~n~ffftmm-:h~11~~~, !!lUJ.iiZ -':j1M :ii!lr 

lf** 0 

~@-~ q,mm1Je.5E~n~, 

~n~ff:6H!¥UffJ. fof1~;J\ ~~~~, M·I9UEtiW ~*, ~ -=::.;;zmgii.WI5E ltff~ 245 kV ~¥U 36 kV B1, 
q,m~1t~ o. 3~1. 3. 

x1ffJ.fof11VJ\8"J~M*~~1*fF~* ,;;m # q,<l. 8,. 

~n~ffft-':j ~t~at! ,M·tR•mr~*~~-IW~tl:i .J.m.#t~mmt q,<L oo 
~~, =~tHJ3.~ffft~·m6L~-'@3&$.3tr\'iU q,mo :xtQ:#3£ffft,q,mtt:~~M[:U 1. 7~2. o. 

&-ffi1'f~*•~1:E~ffi1'fmmffi~•ttffi&~*•B1~J-m:~oou2EJTffio't~teT1tffft 

8 #T>filJat!gJ3.~·f!f{)Lo i~001N5E*~Itfftl:-:h 1. 

~•ffmm~~ffmm~tt~m~~*•1:E~~~~~ma~~~~= 

-= Vz It II -~iHil. T> -':j It fXXJ at! ; 
-= iJc ~gil. WI 5E It ff 11£ , 1!i WI 5E J)] $. :7c c ~n 1st It tJV:!l~ II ft) ; 
-~m-:h=~m~IIft~~~~mo 

~~~ffft~1'!~~~~41'fffixt~JM1fft,~tt~~~*•xt6am=~mmffi~~•mma 

~~~~. ~llt.ma~~~*•ffi~JM1ifto ~~*~~ffmm~r\'i~Jffmm~m.M~~~~~Tm 

31R lt!.II7t. B;f, ey~~~j:_ 1~ r\'i1J B"J:li It!. II o 
~xt•#•~mfiffixt~~~~ffi~~~~w~o~*~:ii!lrm~~~~mAo1:EEIT1'fffixt~~ 

ffi rBJ c~,~st ,f§tl~n Y 16 ams"J~ff:6!)~*•JM11:6!;;m #mmf;ttm~~tft o :IJn•~t~w;;m # #T>~~~ 
1t£~·1"£1~m:U ~tii 0 
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JV!§ ~ ff ~ i.H~ :1f J:t 
{R -;f§J::ff {lj:t-ilitl!z 

UA =1 ,Us =Uc =0 

:tE =. ffi J: :ff i'l'l BUJHi Efi,J {lj:t m ¥it 
UA=1,Un= -l.Uc=O 

IT% ~ff~iHil. {~lli~~ll ~.:::~~_[ ~ff~~Jl f~lli~~Jl ~ff~~Jl f~lli~~Jl 

1 Y(e) y(e) (- ,y) ~ t k 0~-1 0 0 o/-=- o 

~~ 
:~/3 

~ A_, 2 Y(e) y(i) (- ,y) /( 
0/ 0 -1/3 -1/3 0 -=- -1 

':X, J3 

~ 
J3 

3 Y(e) d (- ,y ,d) o<j_~ !3<]2 
2 J3 

2 0 -=- -1 2 

':X, 
~:/3 

k 0~-1 4 YCi) y( e , i) (- ,y ,d) ~l 
-1/3 -1/3 

1 

~ 
1 

5 Y(i) d (- ,y ,d) ')~, o<;J: 
1<]!3 

J3 -2 

J3 0 -1 J3 

1 1 

6 Y(i) Z(e ,i) (- ,y ,d) ':X, 0~·!3 ~ 1~!3 
-=-I -1 J3 - -2 

J3 0 -1 - J3 

1 

~ 
1 

'[>o ,13 ~ 7 D y(e ,i) (- ,y ,d) 
-1 0 - ,_ _1 - -2 

0 - J3 0 J3 - J3 

o<J1 r/3 ~ o<J1 8 D d (- ,y ,d) -1/3< 
-1/3 -1 0 -1 

iJlflJl: 
Y ,y -JiLJ~(Y)~fl:!~~Jl; 

D,d -.=1rn~<L1)~fl:!~m, 

z -z ~t~~~ll, 
UA ,UB ,Uc-~ffYiffl-T A,B,C J:Efi,J:Utt!,ff~j{i'L 
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~~M~M~ffi-~~M-~~~A~~M~M~ffi~-m~~%.~H~~M*~~ft~~fto 

~#~A~M~ffi~~~-·~~~~Mffi~~-~~-~-~ftft~~o~N~~----~~~ 
!T~ ~~ ~ !T~ ~ -'11157t, !i ~~ ~ ~!J&;lild~A~ flftili ~ $ilHfl; xt•s ftf~Hf' ~ ~ ~ !T~, !i ~ ~ ~!J&Jik{~ A 
~~~~•••~M~~~*~~m•o 

1~Ar~i1~ffi~~~±~IEI•~~~~~:ff~~~J1.zrm!l1ff~c9J 0 ~~'*~, 9-~S~i£m~~!T~­
~m• i*Jili9=t·~~ ,JnH~Ar~ flftili 139 ~~/fPJ ~ JE ~ f=~;J;t- ~ $~m~i1 ~ ffi < ~ E. 2 ~itf~III:fm 

ff) 0 £:®~•~ ,:JGi-tflftili~$~m:tm1iiJ .;t:t~~m:ctf~o 
T:fm~--~m•ffi~~~oi£~m•~w~*BM~ffi~itf~?J&m#•~·~ff~•m~-m 

.1*1 ~-~~ o X.WJX[9]~tl:l T ill-§~{£~~#-9=t 13916,~~1J&~tt#mo llt5T~ .itHM~ffi$~m~~ 

••rm*fi~M~M~~£~~~~~0 

E. 2. 1 ~~~~ii~Kf*t? 

*~~-§~ 4. 3. 4. 5 9=tiii-t~•sft,Gi?:tf'~£itf~IB~l8H4o 

~/Gll::.-~-~~~~~J!~ffi~Bt, ~Ar~ flftili 1391JJ tm ~~ CS) PJ~ ~~R!J& Cn) o ~rm~~5Si 
OO.~R!J&J1.Z:Jik~~TS5M~~-PJft~ll::.ilift~!i~~·o 

~ ~~H~A~ flftili ~~~~{£-~~_t~{~tlmr.~ JJJ(,& t~iWff~, J:\:0) 9=t~ffl ~{~A~ flftili~~ S 

i!i~~~%5:\;CE. 1): 

.............................. ( E. 1 ) 

5:\;r:j:t: 
n -~~~ft~~ti!~-~~-~!J&; :l!ol'W H~ @Jft!ffJ!,JnU16,@1~ ~XJ.@JR *~Z.fBJ ~& IIJ, 

~i)t.~~~-!J&~ ~ 2; 

Kc.-*: E.l rp~~~:tt~'/it!J&[t-ts/(kV • m)]; 

x -Sili;~;:~~~!T~~m• ,lJ!{irjg*<m) 0 
~~-~~0~~~~-*~~-~-~~~-~~~~k~W·~~~~~A--fi~~~-·-~iliM~· 

at ··*~~-!3~1Jt#-IBJ ~iJI ~[Z;IJlt"ilJ ~~UII~·. ~--:1Jl1;;~1i}fj~~CE. 1) ~ilffiJlf.~~at~it~~, [2;1 :;/g:JX£ 
~&~~A·~--~.mm~~~A·#·~~~~~M~ffi~,:JX~W~~PJRM~~R. 

it-~§ _t~jj~ffiB;f ,{9!ffl%J:\:Cl) ~~-~~m1~~U ~t;5:W:/GU$llfifti. ~rm ,ffl%5:\;CE. 2){ti 

.,lfu~m• Xp;lik)EU$C{lf!:'tr) ~: 
.............................. ( E. 2 ) 

5:\;r:j:t: 
U -M~~I39!i1l£i:t~J.li$~m; 

T -~ ~ ft~ 9=t {f ~ :t&: {lJ!: tf' i~ ~ !i i!i•S ft fB] a(] !i * fHI B;f fB] , iJ!{ii jg 1J'tj:;f9 < t-ts) ; 

upl -••••~ flftilif*tf'zj(:if o 
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RE~:*'F XPB;f, i!JE!l~~~{f,\;, IE!ffili&1Tr _tlf9tt ~& -~~{r,\;'f{llU£1l1I U o 

E. 2. 2 s£ ~ ll5 1¥-1 I~H~J.P 

Mtm:2~1fA~ ~ftr'ii3'9~itrtt~&, El3 r:tE~ ~ !tr'i pq 1¥1 tJT, &M, x@!:illf~~?#Jf'F &n PJ ~~ upl k-( 

T.~~~~~MB'9~~~o~¥*~*~~~~Mffi~B'9~-ft~m~5~o 

~~~f!J K./[f.ls/(kV • m)] 

$~~ 1. s x lo- 6 

~?t~~~ 1. ox 10- 6 

3~4:5t~~~ 0. 6 (< 10-6 

6~8:5t~~~ 0.4Xl0- 6 

n ~ 4(U~0 /U) -1 .............................. ( E. 3 ) 

~9=T: 

n --!m:2~-ft; 

u~-~ •~ ~ 13'9 :t1 :f1l ·11 so%~~ /IF m 1AJ t-* ~ & ; 
u -f1f~ml3'9tt~&~ll'i1l1Io 
~*·:tE~~~-13'9tJf&M~~A~/IPitr~~~.~A~~m~F~tt~B'9tt~li.~~A~IlJEJl 

tN~•~•~••~~mm~.~~~~MPJ~~•*$ft~#.~~-~*~PJk-(m~B'9o ~~*~ 
il:littllffiff\!.R§:~ B;f, &PPJ iAJ;;:ififfl ~f'H!l£0~ <E. 4): 

.............................. ( E. 4 ) 

~9=T: 

T-R§: ~ ~ ftr'i -£3: ~ !i :ifl; i~\ 89 {4? 11 B;f fBJ , J'~ {.\L ];; 1~ tY < f.l s) o 

xt GIS ~~~~~13'9~~M .:tm~~-A o 5l.ti3'9tJf &Me. ~fY:!tt ~ffi~{f,\;~fti"f{ftVJ T, !JlUB1i1 
~*Ell.ili &%-13'9 ~ f*:fft~~lili: o ~DYilij~ 0~<E. 5)~{4 ,!JlUPJ iAJ;; ~ ~tft~:ff~~i3'9: 

.............................. ( E. 5 ) 

~9=T: 

Z,-~~MB'9~mHJt; 

zL-tm:2~ 13'9~~lim. 

Mffil,~ttr~~~~MAOB'9R§:~PJ8~~*~~~~~~MB'9&M~~~/IPitr~ffi~tto IE!~ 

lili:*fflT37'Jlli~ilffiff\!.RE~: 

-:xt~m-.xp=l1-t.'!lJi!e; 

-xr&m-.xp=z ¥ffl1to 

E. 3. 1 ~~ 

~'F§M!m:2~'11H~~tf.{lf91-T~it-tt~tt*X~~ .$~:X~[9]titl±l T -#mJ1t~ o ~#:1J~§ 

Mffl~*B'9Mi&~··it·~~-~Hffl§M~~m•1l1I§Kif9~~MB'91-T~it-*it•tt~lio 
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E.3.2 ~* 

.J:trp: 
F (I m ) - ~ :fii * ~ iiJ Jt!. YfiL X1 illZ i¥J 'I" Jt!. i1Jt ~ .$ ; 
R, -§f ~ m E8 ~It!.*~ E8 rm 19: tJtJ•-* ; 
Rp -ilffiJf.RE~I*JE8~m.¥o 

J!, ~m¥1lT.M~miAH~¥0:rt<E. 7)>1(1~, 

GB/T 311.2-2013 

.............................. C E. 6 ) 

.............................. ( E. 7 ) 

F<I" )~~31H~~:fn~t£1Al ;~ 1'81!f It!. mtM':Xt FE. 1'8~¥ o 

~illi~~~-¥E81t!.mt~~~*M~I*JE8'1"ilrlt!.mt•**~9=t*~·~~~w~•rr•~o 
~Atit:ii t:£!.£15: i¥J ~iiffiJtJ.J:t CE. 8Hif6 5E, :lti!iE!Jt~ ff!UE: ~ .J:t CE. 9)*Jli:l: 

Ul=ZLI/2 

S = 1/CKoXT) 

X-r=X"/4 

.............................. ( E. 8) 

.............................. C E. 9 ) 

:Jt #-~ ffi at fBJ illi 1-J 14 o 11 s , :~m 1~ ~ ffi iWi ~ ~UHfM~~ ifJ.1lH£ P~J ~ It!. £15: E8 1. 6 fir , !nO * JtJ 1~ ffi 1-J ~A at 
~{J[o 

~~JtJ~Aat~B~It!.MI*JE8Bat# •• #~~~-~i9:~$.$~~~&•E8ft*tt:iilt!.ffo 
i!: xt:l!t:@:5t~~~, Jt 1'1!~/ElMI lt!.ffi llJ l!J1~ jli.'j, 11~U£ i1t !ltr~ '11 _t 71- llJ ~ 3&tt It!. ffi 1ti.>OO: ~ 11L ~f'lt 11l!5L "f, ~i)( 

1tffl£m~ 1'8tfAil!til!t!ltri'8c&~:rt 0 

E. 3. 3 &m 
~5Ei&#JtJ~Aati¥J'I"It!.mt~~~Jf.RE~I*J:xtM~~ff~~ME~~E8Wm~~-5EE8o&:ii~ 

'l"lt!.¥REE8~.$1-J0.J:\CE. 10): 

.J:trp: 
R, -§f ~ m ~It!. !I~ 1¥1 rm 19: tJc • * ; 
i!: Jltt~i$¥m1!:ft!.fttii'8t~l$$o 

FC 1) o;=R,/Rr .............................. C E. 10 ) 

Rr-llffi Jf. RE ~ I*J xtM ~ ~ ff~ ~ M -~~ E8 'I" m ~K o 
~lt!.mt~~~mttkF~E81t!.ff~~i¥Jat~~illi~~-E8~*•1Eo ~~~mtti¥J~~-*~~~ 

30m at,:JtatfB]ufliJilli~k'J-f&,~.~~~JH!L~0.J:\CE.ll)*1~: 

.J:trp: 
R~c-;J\ It!. ¥RE1~~.¥at i¥J It!. ~Jl; 
I" -ilffiJf.lt ~it •• f.il:j;J-=f1(CkA) o 

R -~}~­h,-F __ 
1 +.L Ig 

ilffiJf.lt!.mt I"*~±JJ~t!. ~, ~ ~ 0.J:\CE. 12)fi!i.: 

I = .l_ Eof! 
g 211: Rf, 

.............................. ( E. 11 ) 

.............................. C E. 12 ) 
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:B:: if! : 
P -±:f;l Jt!Jli$ •• f:V:7'1WCm*<.n • m); 
Eo -±:!;lit ~:%5!<t1U${1[ :400 kV /m) o 
'f~iiHtJtJf~A11Hl!l{l[7'J0:B::<E. 13): 

ul = _(1-;;:.-=C::;r )~R=-Ic I 
J1+I/lg 

.............................. ( E. 13 ) 

cr-:!'l!!.~--'=3;f§~~IBJ J'8*Mit~!J& .;lt.ID!{l[7'J :Xif·:l'll!.~ ,cr=O. 15 ;X;f~:l'll!.~ ,cr=O. 35o 
:tm i~ ~lll {![ j@j 'f ~1m£~~ :fD. :flHi iXH-* It ff 1'8 1. 6 {-tq , JJ!tllli ~1?: JtJ i~ if A 11Hlil {![ o 
i9:it JtJf~Aat 1'8rl!t~~j~!J&r~, ;ltst IBJ ';lit!?& r El3 0-:B:: <E. 14) ~ i±J, ;ttatftr .¥~'1i_tfr, at ffir ~Jjt 

S El3 0-:B:: CE. 15) ~ i±J: 

:B:: if! : 
Ze -:!'l!!.~at~livL ;tt•ID!{i[7'1:•:1'll!.~ 500 n.~:l'll!.~ 270 O; 

L,P-~m.! •• fft7'J*(m); 
c -J't;J! Cffd'#{l[: 300 m/ p.s) o 

:B:: rp : 
K,0-E13~ E.1 ~i±J; 
XT-EI:J:B:;CE. 9)~t±J 0 

··· ··· ··· ··· ··· ··· ... ··· ··· ··· C E. 14 ) 

··· ··· ··· ··· ··· ··· ··· ··· ··· ··· C E. 15 ) 

it~~ ~t !'Ill aM:r ret st, --1:3 ~ ~t !'IH§ ii 1'8 •~ ~ * JX * 7'1 x T , ;tt at llliJJL --1:3 ;f§ ~ ~ ;f§ fPl 0 ~o * 1~ A rlt 
{1ft ilHlil {![ j@j 'fiE :f& 'li 5o % 1i It {1ft m IAH-* It ff 1¥-J 1. 6 {-tq , JJ!tl i~ M ft ::f N Jf! JtJ , Jt i.St. :itH'J J! i$ ~ 1'8 W JL 
~~g~~~*'f30mBt*lilZ~~-o 

ey~~ft~ttMitffM{l[--'=3Mi9:~$$1'8M~*~**·-~~~m.-~&mo~-~1'8Mitff 

M{l[J'8M~Mi9:~$$ffi~~ey~~~~**o 

xt E. 2 f1l E. 3 JiJf:i£1'8:1Jr!eyJtJ~i±JI'8~7-f.:Jffi:JJ!tl:itt-~Mft,f£B1?:JtJI2.{rfllZ~: 
-lEe~ It !'Ill-~ m.! ~ 1*1 ~ 1:: 1'811 m ${If: tE fi {~H? i9: * _t f' 1:: i¥J M It ff j@j 'f i9: ~ {![ , ffff tE .llt m.! ~ 

*I¥1JiJf~$#f'1::1¥JMitff~~'fi9:~{1[; 

-19:* _tf8Mitffeyrt(0:B:;Cl)fll0:B::<E. 1Ht~o 
~ffir)ijf:i£,~M~~~-::f~F~Jf!JtJI'8o~~.t£¥m.!·r*J~1::1'8$#FmfiJX*::fffifPJo~!lk 

tk:'ffi ltmt~ffArlti11tff 1'8 ~;{![ o ;lt{X, MIt ff eyfi~ j@j 'f~0:B:: 0) fll 0-:B:: <E. U i¥Jit~{l[ o ~ ffff, 
•fi1'8~1iftX1i9:*§~1'8~BB~~~.~M~::f*•tt~f2.{ffi~mmo 

~m.!~ X {-\A0~CE. 1) 1'8~*~~, El3 "f~ It !Ill 1'8tl:l'll!.~ P(oj, il{;jj[(~ It !'Ill 1'8:ff~::f~ ~1::& m o 
X i¥Jjl;j'{l[~~~~J'8-~~m.!, ~.llt ,0-:B:;O) rf'*JtJ 1'8~ f-\~'li~JX7'1: 

··· ··· ··· ··· ··· ·•· ··· ··· ··· ··· C E. 16 ) 

L, =R,/Rkm-'i"ltiXH-*$~'f~*E8Mla:tj:~t$1'8~1E1H~-KJXcsJ o 
R, -*JtJE8MitffMi9:i'ij:$$0/a); 
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Rkm -:Xtm-T3'tlt!.MBtr 1 km~~~i'!<Ji&H~~Ef@$[Jm'lit1!1!ffl-{1L::1/(lOO km • a);tif¥ 
.{1f::1/(m • a)]o 

it: it:-0-rt: lfg1f£.!\'tt&:J1,!H'i!:, A. ffJbi:JJ\l, El3 T-3£ ft!.:!J:!S 89 S!.JH~:l't!!., :3Jli3£ ft!.:!J:!S 89ffJ:tt:lf'bi:1::& ui" IAJ ~~, ~~~ 89~-1-
t~.I1E ill. :If' bi:1::mm 0 JZ51 Jit ,:ffn: -1' rr-1:: 'fXAr&: lrJlm:lf!i:k. m ~~~ ~Jt s-g :lf!im Hi:Jt.I1E 7*l 0 -0 rt: c E. 16 > 89 ffi!f, tJTc&Jt 
rt:~x<t:i3: -JJ\l~ 89 ilifPL ill. PT 1-2U!Hx:k~ .I1E m~ *!l L 1-tt<M ~ z'f!l 0 

-T~, ¥f 5,"{-tA 0A ( 1), _13_:Xf-Ttnltr lt!.~~4- A= 2/ C Kcoc), IJ!tl{"t'$:.·11: B~ ~It!. Jilt!. ffi 1=5 tv! i9:t.X ~$ 
!'!<J:*:*]g0ACE. 17): 

··· ... ··· ··· ··· ··· ··· ··· ··· ... C E. 17 ) 

Ar:fl: 
U," -1-t'$:.·11:~ lt!.iilt!.ffi i'!<J ~Mffi, .{}[]g=f{jt C k V); 
A -'$:. E. 2 Mt i±l B~ 12§ ~ o'f:;'$:.7f, 1=5 3't ft!.j):~;f§j!~~~:~ i'!<J~ It!. '11:§~; 
Up\ -:iM~@~ft!.{liHf'?kf •• {}[:]g=f{jtCkV); 
n -!53'tft!.Y~;f§j!~~i'!<J:ft{f.t~:li (n= 1 ~ n=' 2); 

L -00 3 Wfjf,a<JJE§.I*'; •• {}[:]g*(m) ,L=a1 +az +a3 +a'~; 

L,r -t~JE§. •• {}[:]g*(m); 
L, -Jt~Eilfii$~-TJ:V!i9:t.X~$a<J~~~*Ji ,JfL{}[:]g*Cm) o 

ffl Jt~E lljl] $~-T PJMc~t.X ~$ R. i'!<J~~*!l L, ~ f-t L, PJ1-1J itlf'Fffl:(:Ei9: ~ 1:. i'!<J~ lt!.iilt!.ffi: 

U =U +A __ L_· -
cw pi n L,"·+-L. 

Ar:fl: 
Ucw -~ Eg {If tlJ ~ i}- jffi;J ~ Eg ffi; 
L. -~tllfii$~-TPJt~~t.X~f$i'!<J~~~f&*N; 

R, -i9:~ PJt~~t.X~$0 

··· ··· ... ··· ... ··· ··· ··· ··· ··· ( E. 18 ) 

··· ··· ··· ··· ··· ··· ··· ··· ··· ··· ( E. 19 ) 

xttnru It!.~~ , 12§ ~ A PJ M '$:. E. 2 1-1J iU , It!.~ ::!l't ~'lit:'/& Kca PJ M '$:. E. 1 1-1J iUa xt ~It!.* ~E.~ It!. Jilt!. 
ffiJm'lit~~ffia<J,~~~dffi~~a<J*~t'Ffflo~~~ff~,~itr~~~-~ff~£~~%PJ*-~~ 

{f.t ~ It!. Jilt!. ffi o xt:!! ~ ~ ~ , 12§ ~ A B rti: :IE 1-T ~ ~ {li iL 
msa<J~rntt~~-T~~~~~rntt,IZ§~~a<J§~-Htt-T•HA3'tif!.Mo !5.HA3'tlt!.Mffi 

l:t , ~n {iiJ {r'Jit GIS i'!<J § tf' i!.X * ~ 7G r! Mt i±l- fi ·11: a<J :fl ~j( J~ iS( o ?~ rm , ffl ~ ffl -T i!.ft H A 3't It!. Y~ i'!<J 0 A 
C E. 19 > 1r'i" .:-(9: ~ J::. a<J ~ It!. {If it It!. ffi !;A ]?( § tf' Vt1 IE :tiS~ f~ -=r § ~ a<J , ~ It {H A I 11 ~ iU P >'~ ~ It!. ft~ 1t ffl iH 
a<J-#1JJ?~~m 0 

~~:fl3'tlt!.Ma<J~ft!.~-tt~B~.~~~3'tlt!.M.~*.tt~lt!.i11t!.ffia<Ji&~:ft*ffiPJffl.7g 
0;r.\;CE. 20): 

:rt: r:p : 
u tp -1& ~ :m: * 1-t *- ·11: Jilt!. ffi ; 
up\ -JM~@~It!. flftitr§~?Kf-; 

11 -1=5 3't It!. ftH§ a a<J 6ll -T :IE 1-T a<J ~ ~ ~ :ft {f.t ~: :i: ; 
-r t~ 1-:fl nw ~ :JE 1-r ?& ~ a<J ·If ?5I ; 
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~ i'ff- 2 -Jfgf 3t It M 1¥1 '~ t£ ; 
L=a 1 +az+a3+aJ!ll!,OO 3). 

tiL PI 4-0::r.\:<E. 16) rF i¥J!m~t~$$1J~, f§ ffiJ L, =0, Eb .llt:s:J<: tl:l ~JE:ii:kffi, f!P[~0::r.\: CE. 17)]: 

··· ........................... C E. 21 ) 

~~M~.-Itttltllii¥J~~~-~~I¥J-®®JE~~FMI¥J.~~~-~-~~~-t£PJR~ 

~:ki¥J~~o~ltlli~-~-i¥J3ti=E!.M,*ffl~~-i¥J~~*fiSI=E!.~A~i¥J~-.~~-~-~~­
B~~-Ri¥Jifi~:s:J<:orm~-~*i¥1~M.t!L~~~m~~~3tltMI¥J~ffii¥Jfi~*~~N~-# 

m•J¥Ja.-H~fflEMTifi~*fi•~t~A~ttltlli~-. 

Sltttltlliit•Bt*ffli¥1~~~3tltiir!i~:lG{Lj:i¥J~ru!iiJ~~ GB/T 311. 4. 

Siti=E!.W:*fflltmtrJ:, rm~*fflltlliW:. Slt¥!JEI¥J~ID:% 2. 6/50 p.s. 

Sit,~ I¥J11L.'I:ir~m:iliJR C2 km *~~~"J )~~JR c*~~N) o -H'~i£ ~, •* ,~ ~3t It M:ili, 
~~A~ttltlli~·· f§.lltPJ~~~~m:iliJRSit. 

*E. 2 ~f!ll~~~;lHt-.1 ~J& A[~JF.I T-itCE. 17Hilj\(E. 19)] 

~$HI~ll~ A/kV 

IE l'i!~~C;f~ J'B] IAJ t-*) 
-'liHiUt!!~ m c ff£ 1'1! Jrrxt:tm 1A.J ~) 900 

-;t:ff~~c~l'!!ffirxt:tmiAJ~) 2 700 

~ l'!!~~c.~~xt:tmiAJ~) 

-·~~ 4 500 

-xJ7t~~~ 7 000 

-471-~~~ 11 000 

-6~871-~~~ 17 000 

~•m~tmit~A~tt~tllist.ii:kmitm~tmtEb~t~~ro~ID!•J:Eo~a~~~~~-~~~~ 

~1¥1-lt .~¥{:}~~00{~#-~~rm3t1t dt.Sit& it{fA~tt EgffiB1 ,fi:k& it~ltmtttf¥{][~* E. 3. 

3ti=E!.M·~~::r.t~~~A~Ifi~fiM&.JEo tl:l~$.~~A~ttltlli-H~~.-~-3tC­

@~~-~3tllift)i¥J·~~::r.t~-H~fi~::r.trriiF~i¥Jm~~::r.t.~i¥J3tltM~m~~·~-~ 

q-=y~;r.t, f!P3t ltiir!i~~ltJT~ft~r7f~~~i¥Jjgq-=y~;r.t .~tt 1t!,lli~F:M ,{§.tf:l lJ\\I¥Jm;$~;J\ o 
.l:Eft*ttSI=E!.ttltllist.ir~~3ti=E!.Mi¥JA~-~~::r.\:*fi~·· 

~*fi3ti=E!.MSI=E!.~A~ttltlli~·~~Bt.-H~fi~::r.t~i¥J~~-~~moc~:s:J<:~~r 

15% .t~7.*~::r.t~~g~-~~moc~:s:J<:~1f£r 1o% .>'~g~-~~mN~:s:J<:~1l£r 5%. 

*tftf.iFf*l'i!ffi/kV 330 500 750 1 000 

:llt:k'l"l'!!rm/kA 185 216 200 250/230 
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:(:E;zis:-f9tl9=t ,{X~ m IE r~ ~ F 1: Ef{J t;Jc~IW:i1 ~ ffi o ffl jWj 1-t~ itr! ey 1Lt~*1~ Wc'fr jffi;j 51: It ffi c £ 
G. 2. 1. 2. 3), rm/G&,it-1-t~·!i·l:1c~IW:i1~llio 
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~•*•*•5~~.-~~~-w•~~~*tt~~~~~~~~~ft.~®~ft~=~~ffi~ 
% ~ ~ ~ ffiJ ~ ~ , ~ Bt~ ~~U§ ~'lifi~:t§'t.iF C ~ rif%il ~ 1'T _ _t "PH~ 51: ~ii)( ~$) , ~~ ~ 7 !00 Aft.~~~ 
C~O:i~Hif~ft-) o 

G.2.1.2.1 fg'IJ"1)1~ffi 

xt~~ii ~ffi, Wc%ifU;f5/: ~ffi~"f1~~.Hit'fB>Jii ~B~ C~~ m 5. 3. 1), tk:1D~iJL WC% ~ ft K = 1. o o 

~Jlt: 

-:f§X>J.l:i!!.:U,p=189 kV; 

-:f§i'8J:U,p=328 kYo 

G.2.1.2.2 ti7Jt§lj)1~ffi 

*m•~tt~om~-~~~.~~~~~~-~~~ii~ffi~~7ii~ffi~m#*~·~~~ 

-~~iliH?J.k-1jZ-~,ii~ffi~~$*~:ff-I'!JL'Jl~8iliC~_I!~ 5. 3. 2.1)0 ~.ll:~,:ff*~S~i~H?tif'li~ 

ia:-iH{g~5!N ~ ;J\ ~ ~-~N~fi~iJI ®ii)(~f:$~ :ff #:litiJo. ~ ~"f J1t, 1!1 6 ~ ili 7 :JgJtq~ U,wiiffil !5 
~-~i~H? 7]( +if§~ 8{] fi ~'li We%~ !l& Kd 1i o 

xt Nr ::A ia: ~ : 
-:f§xt.J:i!!. :U",/Ue2 =442/617=0. 716 ,Kd = 1. 09!5(/1. 0); 

-if§ j'B]: 1. 7UpjUp2 = 751/926=0. 811 ,K" = 1. 02 o 

~Jlt, Wc-§-ifU;f5/: ~ffi U,w =Ked X U,p ,xt .Yr:ffia:~: 
-:f§xt!t!!.:U,w=l. 095X442=484 kV(/1. OX44:~=442 kV); 

-:f§j'B) :U,w=l. 02X751=766 kV o 

G.2.1.2.3 ~)Jt§lj)1~ffi 

*mm#~c~m 5. 3. 3. 2) ,£fi-lj]:f:l!!.iJL*mM1-tmi+~c~m E. 4)0 ~JE.~~ u,p~~ft;lik~ 

•tif~~Jm~t~ ~lk ~ ~-~!5 fllli*1?ia:~ Zi'8J ~ RE"I !¥f-~i&~~Q[fl] C #~{i) *•~ ~ o 
tl7'6fi~3!Jblljl]$~"f~~5l:~~~ft~i&t~ii)(~$ R.~~2:~!m-Jflt L. d'&J§ .~~RI~~ L ,U!A~ 

~!I~ ~~lmft n ,fllt~RE L,"; !ifr5#~1~iU~S~~~:ff~t1*1ft7j(-1jl- .~~Ji;;!ikWJ~ ~ U,wii o 

Jfs:~1Ytli:f ·*ffl7~:9Uft. :~~~.til!.,~ C~JmA D ~ IV.Jklldiili~ffi~~)$::~ 7S~i*1?J.k-1jl-:7g 
Up,=520 kV ~~il~S~,X>JI*H{g~~!i:;kJJ!P:~:lg L=30 m,xt5'r~{g~,L=50 m;-=~'rfk~~Jm(n=2) 

~tif'liffl A=7 ooo *~(_W.,* E. 2) d~RE:lg L,p=400 md~~Jm~S~'Iifi~:lg Rkm =1/000 km.:i:p); 

X;J!Ji:~~ 1 %~~)J~~ia:~,~:t~5/:~ii)(~f:$:7g R.=l/(400 :i:p)o 
~ J1t, ~0.rt;CE. 18) ~Jtq~ L. =R./Rkm =250 m; Jtl~;t; CE. 9) ~Jt1~Wc-§-ifU;f5/: ~ffi: 
-)'f-~{g~:U,w=520+[C7 000/2)X50/(400+2fi0)]=789 kV; 

-pH{g~ :U,w =520+[ C7 000/2) X 30/(400+2!i0)] =681 kYo 

~~~ii~ffixt~xt:f:I!!.~Jk~~~~~;lik-~~0 

G. 2. 1. 3 ~(L~t17:i19~~*ffii"Bt~ffi U.,.'[FI 

~:tm5t~ffi~~~wc%m5t~ffi~~m~•~~!l&**mo ~!l&K.;likia:~!fi:~:f:l!!.~~-~• 
iE~ft; ~!l& K,;lik!J;:~~ft o 

G. 2. 1. 3. 1 ~:i:~~ 

ft#~!Ji:~~ft~O 6. 3. 5, ~!l& K,)f!ffl "f1f1iiJ~ :!!~ ~ffi¥Jt% Ct'[Bt ,~j ~~, 't:1C~~), ~ Bt ~)tjf!ffl 
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r ;f§ xt !IM~ ~ , i:!L~ ffl r ;f§ IBJ ~~ ~ o 

-7H~~ :K = 1. o5: 

-I*J~~~:K,=1.15o 

G. 2. 1. 3. 2 ~ttf~.iE~~ 

$_ill GB 311.1-2012 lift~ B,liif&:{tiiEIZSI~ K,{5l~fflr7'~~~~.JJ;~ffimttk:r:li~llirJ1%C3::~ 

~$~ q)o 

--15 ~ ~~ ~ -=f ~ :s:Jtit!: 1-T 9;ii Bt I~ J!UBl: iJt ~ , .tit B;J , q = 0. 5 ; 

-tlfdtfltlmitst ,q ffi~@Cifitst ~llii¥1 El§~ ,_ill GB 311. 1-2012 lift~ B; 
• ;f§X>J:I:-1!!. :U,w=484 kY ,q=O. 92; 

• ffii8J:U,w=751 kY,q=l.OO; 

-'ffft!fltlmitst:q=l. ooo 

J$:1Jtll=jl,-Ja:*6lt::(fliit£ H=1 000 m,;f§jjizi¥J K.ffitJ, 

-I~itst: K. = 1. 063C;f§xt:l:i!!.Ed§ !'81); 

-~f'F fltlitrj!ij}st: K. = 1. 120C;f§xt:l:!!!.>; K. = 1. 130(;f§ IBJ); 

-1: ft! fltlmitst: K. = 1. 130 C ;f§xt:l:-t!!.R:f§ IBJ) o 

G.2.1.3.3 ~*im1stlt!ffi 

~3J(iJst~lli U,w=U,wXK,XK,o 

- t§" at :11 ~ 1li ( :ff 5()(1![ ) 

• ;f§X;JJI!!.7'H~~ :U,w = 189 X 1. 05 X 1. 063 =211 kY: 

• ;f§IBJ7'~~~~ :U"' =328 X 1. 05 X l. 063=366 kYo 

• ;f§X;JJ!!!.I*J~~~:U,w=189Xl.15,=217 kY; 

• ffii'BJI*J~~~:U,w=328Xl.15=377 kYo 

-~ iBtllli :U tt 1li ( * 1![) 

• ;f§x;JJ!!!.)'~~~~:U,w=484Xl.05Xl.120=569 kY; 

• ;f§x;J:I:i!!.I*J~~~:U,w=484Xl.15==557 kY(/442Xl.15=508 kY); 

• ;f§IBJ7'~~~~:U,w=766Xl.05 Xl.130=909 kY; 

• ;f§IBJI*J~~~:U,w=766Xl.15=881 kYo 

- xtt1c rl11lli :tt ft! 1li c * 1ll > 
• (;f§IBJliU§X>J:I:-1!!.)7'~~~~: U,w = 789 X 1. 05 X 1. 130= 936 kY; 

• C;f§i'BJ!Z;f§X>J:I:i!!.)I*J~~~:U,w=681Xl.15=783 kYo 

c. 2. 1. 4 m ~m tl7, ~~~;.tiM~ *im1st lt!ffi~-~~ ~t-t .I~;fll ~It! ;!p m lt!ffi 
::(£M~I.~~*·ffl5~9;i=IB;JI~itstft!lli~'ffttfltlmitst~lli*~o~ffl*1~Wi¥JiJ\~­

.IZSI ~PJ)j4f~3J( i¥J~~llliitst ttlli C *1ll>--1~¥U9;i=IB;J I~itst ~lli C:ff~::l!ffi> o 

-;f§X1Jil!.7'~~~~ 

SDW=569(0. 6+569/8 500)=380 kY 

SDW=569XO. 6=341 kY 

-;f§ i'BJ )'~~~~ 

SDW=909(0. 6+909/12 700)=611 kY 
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-;f§ :xr :t-tl! pg gig~ 
SDW=557XO. 5=279 kV(/508XO. 5=254 kV) 

SDW=557XO. 7=390 kV(/508XO. 7=356 kV) 

-;f§ i'BJ pg gig~ 

SDW=881XO. 5=441 kV 

SDW=881XO. 7=617 kV 

-r§xr:t-IJ!.j~gig~ 

LIW=569(1. 05+569/6 000) =651 kV 

LIW=569 X 1. 3=740 kV 

-;f§ IBJ j~gig~ 
LIW=909(1. 05+909/9 000)=1 046 kV 

-. - ;f§ :x;J Jt!?, pg gig~ 

LIW=557Xl.1=613 kV(/508Xl.1=559 kV) 

LIW=557Xl. 25=696 kV(/508Xl. 25=635 kV) 

-;f§ IBJ pg gig~ 

LIW = 8 81 X 1. 1 = 9 6 9 k V o 

¥~ i* 1j: iffHig ~ ; 

GIS i'i'-Hig~o 

~ i* 1j: ~:!JHig ~ ; 

GIS 8"]gig~ o 

::P~il\~; 

GB/T 311.2-2013 

m ii!i B"l gig~ -r- , r~ il\ ~ ; 

i~{:;jl:1j:~gig~; 

GIS s{Jgig~ o 

*. G.1 y[,g, T J:J£it1Hi!i:~C J!®IJ&{l[~fft~i&t1§-~~::~HU1~8"JllifJ\~*i!UBtltEL {£~1[100 I.~ 

*B"l:f*fPftitrit~ Jtffiim 1W fflt~i1Hl=IB1 I~iJ\~Wi:t~lltlrlt /!PmiJ\~*~1-t o *. G. 1 '=P U,wcc> JiJt~~ 

~ ~ 0 1~ ~u B"l ffi )_j\z -m: , rr * 17U '=P , 1x ;;~t m ~ ~u ~u m- ~t /IF il:r iJ\ ~ B"l ~ ~ -m: , /F &, ;;~t m ~ ~ ~u m M I !¥.9! iJ\ ~ 

B"J~~{j[o 

t~ilftffi)_j\z»-*. G.1 '=fms;JI~fl:lt[Jtf!Pmii\~X;JJJ)):B"J~f*IJ&'¥,Jl)_j\z»- GB 311.1-2012 8"] 6. 7 

fD 6. 8 ~'=P:lZ1lltto im1W .t]JJ::B"JiJ\~Jtffi~ GB 311.1--2012 *. 2 '=Pf/f37UB"Jt~ilgig~J]('=f:Q1;~!L 

:MUm=252 kVi£[-ji,;f§)_j\zB"Jf~ilgig~J](1JZ-:7g 395 kVCmB;JI~)fl] 950 kVCt[Jtirpi1J)o :i! 

m ?J& -m: PI r;_( nw JE ~ ~t ft~ fiT 1f i&t * s"J r§ :xr Jt!?. fl:l r§ rBJ 1*1 ~fig ~k 8"J ~ * ; :x>t .::P j~ gig ~ :t§ rBJ , ~ * 1 o 4 6 k v 
C ~ 1Bi WI :11 It ffi ~ ~ {][) , -1J liD PJ r;_( ffl :8: 1j\ ;f§ IBJ ~ '=t i'EiJ llJit ~I*{* {lf; iiE , * tl,!l G B 311. 1-2 o 12 ilf1 
3J!: A, J1t B;J ;f§ )_j\z 8"J :8: 1j\ ~I*{ J;; 2. 5 m; 51 -1J liD , {£ G B ~lll. 1-2 o 12 *. 2 '=P Jtl'l' 37U T 1 o 5o k V 8"J t[ 

It /IF -m it ~ It ffi 0 

~.::P1f:k:5Hfi<~~OOB"J EMTP it~fll ~ 1*1 jH~J:tij i'fH·£~ ,GB 311. 1-2012 *. 2 '=P ~ ili TUrn= 

252 k V i&t-fiB"Jt~f'{Egig~J]( 1JL, tlf¥*ffl 850 k Vp, 360 kV" m. sfll 950 k V r, 395 k V" m. Jt3WJ-t't~ilif51~ Jt 

ffi 8"J g_§_ it 0 

~~m ili 8"J ~, lV-J: it~~it<P.~ IEC 60071-2 B"J1Jl't:iiH'JB"J, it~flf1~ B"Jit~ It ffi {l[;f§ :XH3t ~ o it 
1J ~ 1Hi6 F , it~~* 1Hi6 1* 'iT o * 7f- 17tliX {X fr ~ J1t 1J ~ o 

*$*~~W~~.::P2%~ltMC~~)I*JHitlt~ftPJ~~~B"J~vtiW:i1ltffiofiT1f~~M~~ 

[flj~-$*0 

69 



GB/T 311.2-2013 

5rr~~~ 

U,wffi 1*1~~~ 

ffl:B;JI~ :kVC:ff:t:)(ffi) 

'!*f'F~1itfl! :kVC*ffi) 
Urw(s) Urw(c) 

Urw(s) Urw(c) 

ffixt:ill! 211 380/341 217 279/390 
ffl:ati~ 

:f§j'il] 366 611 377 617/441 

ffixt:ill! 569 - 557/(508) -

'l*f'Fl!Pm 
:f§j'il] 909 - 881 -

mxt:tll! 936 740/651 783 613/696 
11tfl!l!Pm 

:f§j'il] 936 1 046 783 969 

*~**~~1%~~M~~~-~~~2%~~M~H~~3Bm~~~N~ff~~ffloXN 

~ffAID!?J&{l[:twr = 

-;;f§X>J:I'!!!:Uez=2. 5 p. U. ;Ue,=3. 0 p, U.; 

-:f§fBJ :Up2 =3. 75 p. u. ; up, =4. 5 p. u. 0 

tiHJ5 1 % ~ lt!.!I,!i ~ ~i~ ;fjg , J1t at~~ 1W 1-1;'; ~ ·11 N ~ ff El3 Jl!f-;-ft ~ {~H? 7j( .1JL t1c 5E , ~P : 
-;;f§xt:l'!!! :U,p =442 kV; 

-t§fa] :U,p=751 kVo 

*••-•*~#•m~m~~~~1~-~~-~~*~~~ffo 

~*il&•= 
*~fif*~ff :Un =500 kV; 

~--j@j~ff:Um=550 kV; 

#fJ: 1ft : H = 1 000 m; 

r5~~~:7g~~u~~o 

G. 3. 1 m-ill :i11!~~~1ittlt!ffi U.,'fR 

;ff {-~;'; ~·11 ~ TU B1N ~ ff fO ~ ~ 1W N ~ ff El3 * ~1iJf3t c iJ& '=¥;fJHfA, Wi: p;g i!f~ ~ > ~il J];% ~ rYl~ ~ =*' ~ 5E o 

-~JmltlfJmft~~Jm{Yl~ :U,p = 1. 4 p. u. =445 kVCr. m. s); 

-~JmltJTJmft~:':lt~ft,!ifYlU:U,p=l. 3 p. u. =413 kVCr. m. s)o 

~·~-~Jm~~,$:f§a~~fll~~~~:f§·~~.~Jmk~~~:f§X>J:I'!!!~#N~ff~*~ 

2.0p.u.o jj%'J{t,:M:Jlflt: 
Uez =2. 0 p. u. =900 kVC~{j[) o 

70 



GB/T 311.2-2013 

~~~M~~~-~ey·~--~~~WftMOA~~~~#~~ffioMOA~-~~*~~* 

-f- U",1J: 
-MOA ~t]f}E~ffijj 420 kV Bt<fflr-HJ:~~Umtl>: U",=852 kV; 

-MOA ~t]f}E~ffijj 444 kV B;j(fflr~Mfmtl>: U",=900 kVo 

a) 1m 1-t~it1! 
it."Jr 1! ey 1H~ >JH~ WC ~it 5t ~ ffi , ~ ~Jfl5E 1-t 7lH'E ~ ~ ffi Bt , 1X ~~if§ xt Ji!!. • 
Ijj{jj MOA 8~-~ ~*~1f'*f- U"', epj!,: 10 kA(8/20 f-J.s) (20 kA)Bt~~ffi, ~ MOA ~t]f}E 

~ffij) 420 kV ~ 444 kV B;j ,U",:)t:JJrJjj 960 kVO 046 kV)~ 1 050 kVO 106 kV)[;<$:$:5}~ 

10 kA 1J¥tltt~J o 
b) EMTP it~)'! 

*Jf1!tt~~~~~4~~-~ftA~~~ff~1J~*ttW~~~ffio 

~~M~ffJf~~ffi-H~BJr~~-~~~~~Jr~.~-~-~<-§~M-ft~ffift) 

Jr~ o ~ m~~Jiii~ru!t~~ .~Wft~~~tf'i9:-iLZi'BJ~RE~:tm* G. 2 FJT~ o 

~4 ~-~ftA~~~ffiit~~i!i*:l!o* G. 3 JW31tl .~~~1J1-t*'lf£W~j:i~ffi. 

50 50 100 

1 345 1 327 1 260 

Wc~it5t:~ffi Ucw:Ji!:)j4fWc~~~ K*~1-t*'lf£~ rgff~ U,"*1~~ o xt~5E·tt1! ,K =Kd; xt~tt 

1! ,Kc =Kcs o J.ilZ:)t:JJ!J*Ijj{ ~ ~{g~~)'H{g~~Wc~ if5t: ~gff •. 

G. 3. 2. 1. 1 Wff.ti:i ft!ffi 

xti~~~~ffi, Wc~it5t: ~ffi~r1-t*·lf£1fgB;j~ ~g£[, ~ § Z, We~~~ Kc = 1. r:Ji!:if§xtJ!!! ~ 

Ucw=445 kV. 

G. 3. 2. 1. 2 ~]ffi:Wj):ift!ffi 

xt5t:~Wft~tf' ~~4. •*~l~IW~ ~ffi~"'fwlWft ~-~ ~*~1? *f-, ep: 852 kV ~ 

900 kVo ~~frJ~Jrffi:IW~~ffi~it?t;fJJ~~~xtft,;t!HMOO 6 *Ill{ Kd: 

-U", =852 kV B;j ,UpjUc2 =0. 946 ,Ked= 1. 05(/1. 0); 
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-Up, =900 kV Bt ,Up,/U,z = 1. 0 ,Ked= 1. 04(/1. 0) o 

~---~~~~§k~~~~~ffi*~~: 
-~~Jlifflz~§:U,w=900Xl.04=936 kVC/900Xl.0=900 kV); 

-l:l£~!l,!JI*J~§ :U,w =852 X 1. 05=895 kV(/852 X 1.. 0=852 kV) 0 

G. 3. 2. 1. 3 ·!*;&:wn::t~a: 

a) M 1U1titrt: 
M~---~1?~~§ ,fi::k·~rffi:IW:i::tltffi~r-1ift~Witf!Pnr~:tft7J<.1JZ-, I!P U,w = 960 kV 

5fiJ U,w=1 050 kVo 

~ m¥U.Sft5fll~~:tftiJ!:§.ZIBJ ~RP:~ L. mft:0:r:\:: <E. 19 )it.*Jfltif<RE~~ u!PJ ~1: ~ llft:bo 

~ffi 0 if§:k$il&*f1'1~: 

A -ffi~ E. 2 )2\;Jflt,~m.liF~~ 4 *~Bt A=ll 000: 

n -__l::jl:l£ Jtft,!if§J!~:i:Y~2:~~~ ,;zjs:{Ytl "PJflt n=2; 

L -:fiH/,!ii!l3,~a~,az,a3,a4 .Z5fll,;zjs:fYtl"PJfltL=60 m; 

L,p -~~t~RE ,:zls:{Ytl i:flfJt L,p=400 m: 

L. -W~IA1~*$~-TPJ:t~~i'i_Ht$Bt~~2:~*!3t ,{I!Ui:PJ:t~~J'ij:~$1J o. 002/:1¥.~~ 
fi~IAH*$~ 0.15/000 km • 1f)dt•1~ L,=l. 3 kme llft:boltffi AL/[n(L,p+ 

L.)]=194 kVo f~,X;flm~rr•Wft: 

U"1 =960 kV Bt ,U,w = 960+ 194= 1 154 kV: 

Up1 = 1 050 kV B•J ,U,w = 1 050+ 194= 1 244 kV o 

b) EMTP tt•rt: 

~~ *ii&:IR~ L1-t~'t1:W~:i::t Jtffi t!LJ1;1tftb:~~m~· ~ffi o 

l:l£ffift U,w = 1 345 k V; ltJT~ft U,w = 1 260 k V; ~ -J'JC~~ U,w = 1 327 k V 0 

~-~WMft,*ffl~itrt:-*~~*~·~~~IWtt~ffi~~~j!Jjj~~ffio 

G.3.2.2.1 fglf.tit~ffi 

G. 3. 2. 2. 2 ~)&:Wiit~ffi 

~tt~~~iJ&K~ffiEB~~B~~~~PJ~~~~-~-~~-*~~0 008~iliT~~~~$R 

5fll K" ~:k* o :ii 1jt R ~PJ:t~~ffi~ 10-3
, TJ~ K" = 1. 06 o !lfc~i!U1~Jtffi U,w = 900 X 1. 06= 954 kV o 

G. 3. 2. 2. 3 'J*)&:Wiit~ffi 

a) ::f&'~~·~$1W:i::t~ffi~Wc~~~~ffi, ~~ E8 ~f'Ff!Pnr~~ Jtffi~~~fi;J\)7~~~-IJX:2:4. 
~-~~-~-Jt!.fiP*jfijj~JtffiM~*~o 

b) __l::j 1*1 ~~Wif§ filL 

~*i!U1~~ffiftb:)j4fWc~i!U1~1tffi*~123t~iJ& K,-***0 K,ffi:tmr: 

-I*J~~-:K,=1.15: 

-)'~~~- :K,=l. 050 
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G. 3. 3. 1 1*1~~1¥-J U"' 

-1§" B;j" :i1 Ef! ff 

1) ~~{Jillj :U,w =445 X 1. 15 = 512 kV(r. m. s); 

2) ~l'f!ftJ5-£t~ifit1\l:U,w=413X1.15=475 kV(r. m. s)o 

-~ rlit -ru- :tt Ef! ff 

1) ~~1ffii9:1\l:U,w=936X1.15=1 076 kV(/900~<1.15=1 035 kV); 

2) ~Ef!ft5{!il!Ji9:1\l:U,w=895X1.15=1 029 kV(/85:2X1.15=980 kV)o 

-t1Ulit 1W :i1 Ef! ff 

1) -B}~{!il!J:U,w=1154X1.15=1 370 kV; 

~~{!il!J:U,w=1 244X1.15=1431 kVo 

2) ~ff~:Ucw=1 345X1.15=1 547 kV; 

~~~:U,w=1 260Xl.15=1 449 kV; 

E£!1JL~:U,w=1 327X1.15=1 526 kVo 

G. 3. 3. 2 j~~~i¥-3 U"' 

-1§" B;f :i1 Ef! ff 

GB/T 311.2-2013 

~~ !ttfifJjg{~~rE!tmB1I!YiiliJ\~Elt::k'=\.1~iE ~~t ,$!A!. GB 311. 1-2012 ~* B,q=O. 5 .~ 

,Ltt1Hf1JtH=1 000 mB;j",PJ>J(1~K,=1.063o T~: 

1) ~~{!il!J:U,w=445Xl.05Xl.063=497 kVCr.m.s) 

2) ~Ef!ft5-£t~i9:1\l:U,w=413Xl. 05Xl. 063=,461 kVCr. m. s)o 

-~1 rlit -ru- :tt Ef! ff 

~Jrlit1W:i1Ef!ffE!t::k'=\.{~iE~~'!L~!ttl'HJ1/ti@J!l1 000 m,;f§X>J±tM~~.PJE8 GB 311.1-2012 ~ 

* B 00 B. 1ilt1~11HY: qo U,w =954 kV ,q=O. 71,1(, = 1. 09 ;~~ttiil*~ K, =1. 05 o r~: 

U,w=954Xl.05Xl.09=1 092 kVo 

-'19Ulit1W :i1 Ef! ff 

q=1,K,=1.131,-'f~: 

1) -£t~{!il!J:U,w=1154 Xl.05Xl.131=1 370 kV; 

~~{!il!J:U,w=1244Xl.05Xl.131=1477 kV., 

2) ~ff~:U,w=1345Xl.05Xl.131=1597 kV; 

~~~:U,w=1 260Xl.05Xl.l31=1 496 kV; 

E£!1JL~:U,w=1 327Xl.05Xl.131=1 576 kV, 

G. 3. 4 ;g l1!l ~ : ~ ll"1 I~ ii1iBt It! BiJ~Jr?iHi 1'F /lfl mi-t ~t It! lli 

!E.#f~>J(mB1 IJYYllffi1;y}t Ef!ff~J11: ¥U~~j: Elt~f'F {l:jl-dJ·Iffi1~~ Ef!ff CSIW), !A!,;& 2 o 

-pgg~~: 

• ~~{!il!J:SIW=512 kVX2.3=1178 kV; 

• ~Ef!ft5-£t~i9:1\l:SIW=475 kVX2. 3=1 093 kVo 

->'~-~~~: 

• ~~{!il!J:SIW=497Xl. 7=845 kV; 

• ~Ef!ft5-£t~i)!:1\l :SIW=461 X 1. 7=784 kV 0 
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i&t ~t§x;Jif!!.£{3~ B{]f~lii!M~ E!:!ffitlH1.!i~*iiM~ El:!ffiJ&{ilfE GB 311. 1-2012 ~ tf:l8{]f~li1-t El:!ffi * 

~~~~~.~~B9~~~·~iliffi*~~*iiM~E!:!&~mB9~*EI:!&mo 

U,w1EJ: 
5H~~ I*Jg~~ 

iiliBti~ :kVC~%(1EJ:) 

!*f'F~i!tlf! :kVC~1EJ:) U,w U,w 

ma~-r~ ;:ffixHI!!. 497/461 512/475 

!*f'FliPm ;:ffixtil!!. 1 092 1 178/1 093 

'lit If! liPm n ;j{JX;fjlf!. 1 477/1 370 1 431/1 327 

3tff~ 1 597 1 547 

'lltlf!liPm 2) ll9T~~ 1 496 1 449 

lf!:fli:~ 1 576 1 526 

~=•~kTft-m~~xt~~~~ru~~~ru. 

G.3.5.1 I*J~~!¥-lUw 

-1fBt:iiftffi: 
fP:RRmimzv~* 1178 kVB{]:f*f'Ff!Pmftffi,~~iiJn-~*·PJ;ff$#~1¥0 §)t,1178 kV 
;(:E GB 311. 1-2012 ~/G~£{3~Jj(f-B{]f~li*Jtlm, PJ ~~ 1 175 kV n!1iiJt~; Jj-~;ff~ffl 

I~ E!:!ffin!1iil\~. 

;(:E GB 311.1-2012 ~.~Jll.JETI~%i:ati!M~ftffiC680 kV 5fO 740 kV),~T~~TUBt:iiftffi 

B9~*Z*·~~~M~~fE~-If'Fftffi~B9~~ttBB9~~0 
-gJiftiW:iiftffi:~ 1 175 kV 5fO 1 300 kVo 
-·i;JclJ!IW:iilt!ffi:~ 1 550 kVo 

G. 3. 5. 2 ~~~~~¥-] Uw 

-xtt~~If'Fftffi~B9~1-t·I1:FJ~B{]~f%<,I~%1:Bti!M~EI:!ffi~ 680 kV 5fO 740 kVo 
-x;J~lJ!IW:iiftffi:~ 1 175 kV 5fO 1 300 kV. 
-x;J·I;JclJ!IW:iiftffi:~ 1 550 kV 5fO 1 675 kVo 

1t&ff, tttJLff5fll wr~ff B9*£f3~ ~P ~~>'r£f3~ 0 

~ffii&t~ffi~~~~~~#m~,mmttffi~•mB9f!PmnrBm:~.~~m:~mm~~~•reB9 

~mt&·I1:B9~Vi1W:ii !tffi*fiffi J£ o M 500 kV 1t t:E!.M, Hr = 12 m, D= 6 m, ffi 1!1 C5 PJ1~ = 30° o ~~ 
B=tg<P=O. 6, ffi C. 4 ~0J:tPJ*1~ F1 =0. 463,Fz =0. 0740 t§Mii!!.~V!IW:iiftffi z%m U.z = 
2. o p. u. =900 kV, ffi 1!1 2 ~1~ Upz/U.z = 1. 53, ~~ffi i'BJ ~~V!IW:ii El:!ffi 2% m Upz = 900 X 1. 53= 

1 377 kV o ffi 0J:t CC. 14) PI*1~ffi i'BJ {-\;;;&·11::ii ftffi :Upz-,. = 2 CF1 Upz + Fz U.z) = 1 408 kV o 

Wcifffii'BJi!M~ftffi:Up-cw=Kc,XUPz-,.=1.15X1 408=1 619 kVo 
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;f&fm GB 311. 1-2012 ffl~ B ilJ]t{~#H&1!ilE 0.J:t rf:tt~i/& q=O. 78, ~ H = 1 000 m B1 ,K, = 1. 1; 

~>Jt;f§ i'BJifst ftff :Up-cw =K. X K X Up-ow= 1. 1>< 1. 05 X 1 619= 1 870 kV o 

t~ ~tff:;f1£t~ll* JU til rr, rm rn -r-1£ 55o k v ~ ~t ~'~*:!i:t~:ff -=:t§-J& *, 12Sl.lltt§ rBJ-JA~m:;f~t~lt 

iJ\~o 

-f§B1Mftff: 

t§x-t:l@.1-t~'ij:Mft&JJ c JR.m-?V )445 kv, t§ rBJ1-t~'lj:Mft&JJ 757 k v 0 -r~ = 

• i*Jg~~:U,w=KXKX757=1.0Xl.15><757=871 kV; 

• 7'~g~~ :U,w =K XK XK, X 757= 1. 0 X 1. 15 X 1. 063 X 757=845 kVo 

-:m _t :1£ !/&til~ 1/=iU;f§ i'BJ 1* it /lP itr if st It ff C SIW) : 

• i*Jg~~:SIW=871X2. 3=2 003 kV; 

• 7'~g~~:SIW=845Xl. 7=1437 kVo 

1Th Off 1iffl 5E i¥J ;f§ JBJ 1* tt f1P ili if 5t It ff 1 8 7 o k V JE k,( ~ Ji 7'~ g~ ~ i¥J I iVY! if 5t It ff i¥J ~ >1t , 1E!. :;f W:Uf. 1*1 
g~~i¥J~>lt, 12Sl.llt .m:~~m G. 2. 5.1 rf:ttJt&i¥Jtif7?1d1HifL 

£*'!&1m: 
*~Et~t$1tff: 

ist * 1\i ~ It ff : 
#IJf&: 
P5:fJ?~~JJ~¥U rf:t~ o 

U,=l 000 kV; 

Urn =1 100 kV; 

H=1 000 m; 

G. 4.1 ~-~=~~f\:~tttt~ffi urpm 

:ff 1-t ~ 'ij: i¥J tr B1 Mit ff 5fO ~17Et 1Th Mit ff El3 * ~ 1iJf Jl C lw.t ~ lXXI MHt :fJT , !/& '¥ ~ W, , ~ m :1!t ~ ~ ) 5fO l!n :l:m 
~ i9!~ ti!i:~: 1if(j JE 0 

G. 4. 1. 1 i§a-ii:t~ffi 

-~~lt'T~:Hi¥J~~{9!1J: 

-~~lt'T~:Hi¥J~It!i:HW: 

U,P=l. 4 p. u. ==889 kV(r. m. s); 

U,P=l. 3 p. u. ==826 kV(r. m. s)o 

~ m:2~~~~ 1" ,~ffi£~1" ,t~:tmii~$.&~tJ.J~'~, 1£~ ~tli:~ f''± i¥1 t§xif:l@.~ttM~tff:;f:X -r 
1. 6 p. u. 0 

Ue2=l. 6 p. U. =1 437 kV(peak)o 

1£~1tMI*Jf!l~~~ilJ-~-·~·~-:HMOAk,(~~.llt#MitffoMOAI¥J-5EftffJ; 

828 kV B11¥J1*ftflfitr1~iH?7.k¥- U",J;: 
Ups=l 460 kVo 

G. 4. 1. 3 11H&:iWi1~ffi 

-~1-t~'lj:MftfflflJJ MOA i¥J SIt ~$-w:t? J.k¥- U"1, E!P ~ 20 kA ( 8/20 f1s) B1 i¥J ~ff, ~ 

MOA i¥J•5E~tffJJ 828 kV B1i¥JSit~itr{\!1JJ~7.k¥- U"1JJ: 

U"1=1 620 kVo 

-EMTP ~rfit~i&* _t i¥JSit~AiltMftJ::Eff:J;1-t~'lj:SftMitff o 
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5r It l4!i Jg 11" 11 J:t -E1 ~- f.N Jg 1=r 11 J:t 9=' iii 1iJ ~tl B"J t~ ~ 11 J:t , ~P-~- 5r c- @J ~ ~- il5r 1I H) 11 J:t 
fll*f7JI(Jg1'J11J:\:C~~l!T~Hllf:7f11J:\:) o ~ m5r It M A~ tt~, JM~H fll 1JI ~tftilitfi z fBJ B"J HE~ :\!o 
'$.G. 5 ?R~ o 

ilitfi _t 1ittt1~A~i1:1t1Iit•~*:\!O'$. G. 6 ?lTJtl o 

20 20 90 

l 714 l 986 1 832 

We 1t iTUBl: It 1I U cw ff:: ~We 13- 1:§ !/& K, ~HJ, 1-t '$. 'ti i1: It ff U •P :>JU\'J B"J o M ~ f£ ·11: 1! , K = K cd ; x;f ~ H 
1! , K, = K" o J§L ?H11J >JU& 1*1 ~~ ~ f1l :9~ ~~ ~ B"J We if iTU1'51:. It ff o 

G. 4. 2. 1. 1 lflf.t)j:~ffi 

xt 1* ~ i1: It ffi , We 1t iffi1'51:. It ffi ~ 'r 1-t '$. ·11: 1Zf Bt i1: It 1I . -!* § z , We if I1SI 1/&' K = 1 o 'r ff:: ;f§ M :till B~ 
l. 

MlJl:.JM1!tH~t? B"JN-?i ,ili::fdl~llliii ttli~rJM11tH B"JJ~ft fl:Pili~tft ;j(1fL, ~n 1 460 kYo ~ m 
¥U ~ ilt llli i1: tt ffi ~ H :5t ;:fJJ B"J ~~ xt .t$ , :flHE 1!1 4 * JU( K cd : 

U"jU,z = 1. 016, Kd = 1. 03 C/1. o) o 
'5t.JM11tH~:J?B"Jiiitfi_t~-ftiffi1'5t.ttff~: 

U,w=1460Xl.03=1504 kY(/1460Xl.0=1460 kV)o 

a) M '51:. JM 1lt H ~ 1? B"J N 1i, iii )c ·11c ~ llli i1: It 1I ~ 'r :i!J:~ 1lt H B"J 1lt It f1:P ill~ 1ft ;j( ¥, ~n U," = 
1 620 kYo 
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~ m¥UJIJf1!tHfll1JI~:J?ilitfi ZfBJ B"JRE~ L, J§L :J'f(0 J:\; C E. 19) tt•*JU( i*RE~~ n[OJ 1"1: B"J li#:bo 
ft ff o ;f§ ;k ~ iJ& :5} J]ij jj : 

A -ffi'$. E. 2 J2!;JU(,~m~~~ 8 ?t~Bt A=17 000; 
n -_!:J5r ft!J,S;J:§jiB"Jilid/~:2~~ ,;zjs:f91J rpJU( n~ 1; 
L -:ftt~I!J3,~a],a2 ,a3,a4 zf0.,;2Js:'Wtl9='JU(L=30 m; 

L,p -~~:f~RE.;z!s:f91J9='JU( L,p=400 m; 
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L" -WitiAH4?r$~rllJ~~ti.!£.$B11¥J~~i?:~;K!Jt ,fl!lJEilJj~~ti.!£.$<R.) tJ o. 001/1¥, 
~~WftiAI!4?r$<Rm)tJ 0. 1/(100 km • ~n dtJI::f-1} L. =1. 0 kmo ilftiJO!tff AL/[n 

CL,p+La)]=364 kVo r:;!ik: 

Ucw=1 620+364=1 984 kVo 

b) We it ~ iJ& ~ }J 1. 0 , 1-t i.Hi W It :tl It ff -tiL !l,lt :;!ik W1~ it ilii1 ~ It ff o 
~fu@:Ucw=1 714 kV; 
lJf~@:Ucw=1 832 kV; 
Jt!.jJL@:Ucw=1 986 kVo 

G. 4. 2. 2 9HM~Ht-J Ucw 

~imgig~~~·ii ·*ffl~Hr!*flfijJE5'~g{g~(!<Jgl~IW:tt lt!ff I¥JWeit iJ~ It&;~ Pt, ~itr!-t!L~ffl r 
tic rlt 1M :tt ~t & , 1.§. :tE m oo rr JN ·!it r3t &, ~ J! 1'$ ftii 0 

G. 4. 2. 2. 1 fg'Jf.tJ::t~[li!Y-J Ucw 

~it~it~!J&K~m~~~B~~~I¥JilJ~~I¥Jffi~~-R~*flfijJEo ~8~iliT~-R~$R 

f1l K,I¥J:k~o Ji 'lit R 1¥JPTtie~mtJ 10-3
, riik K, = 1. 060 WeitiJ~ It& Ucw = 1 460 X 1. 06 = 

1 548 kVo 

G. 4. 2. 2. 3 ~)~iitrt:t~ffi 

a) :If&, flfij JE ·t;Jc ~1M :tt It ff I¥J We it iJ ~ It ff , ~ 7:1 ~ 1* 1f fltt ill iJ ~ It ff flfij JE I¥J :1i ;J\ 5'~ gig~~~~ 
~mg~~gwJtflttiliiJ~~t&m~*I¥Jo 

b) !J r9 g{g~t§ FilL 
~fu@:Ucw=1 714 kV; 
lJf~@ :Ucw = 1 832 kV; 
fttfL@:Ucw=1 986 kVo 

G. 4. 3 m .=.W: iiffJIE~*imHt ~ffi Urwf1! 

~*iJ~Itffiik*tWeitlfii1~1tff*~*~~?J& K,**~o Km~or: 

-I*Jgig~ :K = 1. 15< -tN:IE1i:ln:.t) fill. 1 <!f.H.*ig1i:7JJ:.O; 
-5'~g{g~:K,=l. 050 

xt5'~g{g~, ffm~ ~::k4.fli JE ~ ?J& < 'E1tsl'fift!V K. 0 
itJI:~*.'R.iR G. 7 o 

G. 4. 3. 1 pg~~!Y-J U,w 

-tgB'f:tlftff 
1) ~~19!U:U,w=889Xl.15=1 022 kV(r. rn. s); 
2) ~lt!.MilJ:~i9:1ft:U,w=826Xl.15=950 kV(r. m. s)o 

-~ ilt 1M :tt It ff 
Urw=1 504Xl.15=1 730 kV/0 460Xl.l5=1 679 kV)o 

-·t;Jc~!W :tt It& 
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1) U,w=1 984Xl.15=2 282 kVo 

2) ':ltffH:U,w=1 714Xl.15=1 971 kV; 

l!f&~H~:U,w=1 832Xl.15=2 107 kV; 

~JJLH:U,w=1 986Xl.1=2 185 kVo 

G. 4. 3. 2 ?HB~a<.l U,w 

-rgB;J;l:iftff 

IEI~m~f$g~~-Ti¥JmB;JI~iJ\!Jift-'J::fc~1~iEIEJ~,~_w. GB 311. 1-2012 ffl* B,q=O. 5,~ 

m#Jl*- H = 1 000 m B;J, l'iJ>Jt1~ K, = 1. 063 o T-~: 

• ~~{V!U :U,w =889 X 1. 05 X 1. 063=992 kV( r. m .. s) 

• ':ltft!I,!jtlJ:~~4i:U,w=826X 1. 05X 1. 063=922 kV(r. m. s) o 

-~~Htrttltff 

~1Elrwttltffi¥J::fc~1~iEIE1 ~, .i:~~~ m#Jl*-, x~· 1 000 m ;f§X;j;ttgg~~, llJ El3 GB 311. 1-

2012 ffl* B 11t1~m~ qo Ucw = 1 548 kV ,1/t1~ q=O. 5l,K, = 1. 064 0 T-~ :U,w = 1 548 X 1. 05 

Xl.064=1 730 kV" 

W.g~~i¥J~.l~rw;i1Jtff,K.=l.089o T-~:U,w=1 ~;48Xl.05Xl.089=1 770 kVo 

-'I;IUJ!trwttltff ,q= LK. = 1. 131, T-~: 

1) U,w=1 984Xl.05Xl.131=2 356 kV; 

2) ':ltffH:U,w=1 714Xl. 05Xl.131=2 035 kV; 

l!f~H:U,w=1832Xl.05Xl.131=2176 kV; 

lt:fJLH ,U,w = 1 986 X 1. 05 X 1. 131 =2 358 kV o 

U,w1J!i 5Hfgt~ 

9;ll:Hti~ :kVC~~j(ffi) 

:fllkf'l=jj)(;~lt!, :kVC*ffi) 
U,w 

matiilill #J:xf:!t!! 992/922 

:fllktl=llPm #J:xf:!t!! 1 730/1 noc ~JM[g~) 

~lt!.llPm' #J:xf:!t!! 2 356 

1!:ffioH 2 035 

~lt!.llPm" ltlf~oH 2 176 

lt!.VtoH 2 358 

' t.ltR~ E. 4 :trridt:lf1~i1Jfii,J~*; 

"t.ltR~ E. 6 :trridt~11HUfii,J~*o 

I I*J#~~ 

U,w 

1 022/950 

1 730(/1 679) 

2 282 

1 971 

2 107 

2 185 

JJlV14f~>Jtmati~i!Ut~ ltff~~¥U~5f.ki¥J1*f'F/!Pmi!Ut~ ltl~ <SIW) .~ .W.~ 2" 

-pgg~~ 

• ~~{!il~ :SIW= 1 022 kVX 2. 0=2 044 kV; 

• 1!:1t!.MtlJ:~i&[4i:SIW=950 kVX2. 3=2 185 kV" 

-j~g~~ 

• ~~{!Jl~:SIW=992Xl. 7=1 686 kV; 
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G. 4. 5 ~1ii!7 ::fff-it~M~ll<lf Uwl¥!~~ 

-I&*;f§xf!iM~~B{];fifftjj~ lt!.fftlHJ.t~:>jtjj~ lt!.ff~{atE GB 311. 1-2012 ~ 1:1:\ B{]fifli1tlt!.lli* 
~~~~-.~-8{]~~~-~~@*~~:>j(jj~lt!.ff~ffiB{]~ftlt!.ffffio 

G. 4. 5. 1 pg~~l¥1 Uw 

-)(ff[Bf:i:11t!.ff:. 1 100 kV(r. m. s)PJmJJE~:>Ko 

-Xf ~j t&: lW :ctlt!. ff : 
fti:P.U(~ ll!lzt~:>jt 2 185 kV 8{]1*f'F{Iflitrlt!.ff .~~~~UJ!-~:>j(, 83 ~i*ffi:tE GB 311. 1-2012 ~ 
/G~~~~?PfB{]fifli*JUffi, PJ ffliiV.9! it!.ff:itH'Jii~~,. 1 1oo kVCr. m. s) o 
~~ !V.J::.•If6L 12Sl.tlt i*J £~~ 8{]1*f'F {lflitrfffil£~~~7}~ :if. 1 800 k v o 

- xH1c rJ.i[ 1W :ctlt!. ff c ;f§ M !1!!. ) : 
D • 2 400 kV PJTIW JEEIT:1f i*J£~~8{]~)-j(; 
2) 3£lli~, !t!.m~- 2 250 kV; lilfJm~- 2 400 kVo 

G. 4. 5. 2 9~~~1¥! Uw 

-)(ff[Bf:ctit!.ff:. 1 100 kVCr. m. s)PJmJJE~:>I<o 

-xf~lt&:fu":ctlt!.ff:. 1 800 kV PJTIWJE~)j(o 
- xHR tit 1W :ctlt!. ff : 1). 2 400 kV PJTIWJE~:>jt; 

2) 3£ff~C~~), it!.tJL~;fnlilfJm~- 2 400 kVo 
xf:tf:ki&*B{]~~~.~t&:IW:ctlt!.ff:lg:-)lffflM!!::IJO 1 6?5 kV1*f'F{if1itrlt!.ff,~-1WM!!::IJO 900 kVC'* 

ffi) 8{] IiV.9! It!. ff PJ ml JE ~:>j(; ·1;1ct&:IW :ctlt!. ff:lg:- YifflM!!:7JO 2 400 kV Elf It!. {lflitr It!. ff, ~- YifflM!!::IJO 900 kV 
C'*ffi) B{]IiV_9! lt!.ffPJTIWJE~:>jt o 

xf Um=12 kV 8{]-l&*,GB 311.1-2012 ~~JtJ:ETtifllE!flt!.{lflitrjj~lt!.ff;fnmB1IiV.9!it~lt!.llio 

£:zls:~1m: 

*~fff~it!.lli:Un=10 kV; 
-t&*•f@jlt!.ff:Um=12 kVC=U,); 
~~:H=1 000 m; 

-g~~£Jk:$£o 

G.5.1 ~-!17:-ft~~~~HiMit!ffiVrpf.i 

75 ~jg ~'!tt;2:£~~*~, t~:if!!.t){lfit~i!;f§Xf:it!!.ffBf:ct it!.ffJE¥U Urn en 12 kV o 
ffi~:ctit!.lli*~m~Mo~lt!.*~m~M~*~:~G~~~mf@jB{]:ct~ff,@~,~~75~~~it!.* 

~;f§J! 8{]~ ~ *~ffi~ MBf, !J!U PJ~~ '71 it9ffB1:i:1 ~J.lij6¥U 1. 15 U,, en El31~~·1f£ B{]:ct ~ff:lg: 
U,p=l.15 U,=12Xl.15=13. 8 kV,.14 kVo 

G. 5. 1. 2 ~ ;&: rrn::t It! ffi 

tE 10 kV *~9=t, J::t~ffPJ~~~EB ~t~:if!!.t){~!~~B~-frl)jlj~]!-frf@~~ o 12SJ:lglf~~3£ff~im #:tE 
79 



GB/T 311.2-2013 

~~1m :1: iJiljlj B;f 1J3 £j * ~ ~ M:; , mLE!. :1: iJiljlj /F fil$ '~ 3! , /F PJ ~~ ttl IJU~ ~ ~ {i1J , Elf ~ iJiljlj Ji ~ ffi :fO :1: iJiljlj Ji 
~&A~ffi~~••*~ou~&2%ffiPI*m~c~~•~•~fi~#.~it~~m.•~~-~~ 
~EcJtlf*:fH~~~14r ffl:f§~ffir!:l2!;.1jj{ o 

Ue2 =3. 4 p. u. =33 kV(peak); 
Up2 =5.1 p. u. =50 kV(peak)o 

~~-~tt~-~i!W~m~~*~B~fil$.H~flft~#/F~~-~$Ji~ffi,PJ~~~~tt-

~$Ji ~ffi U,PJI!:::f§!JlZJi~ffi*~ ~~ltJTffi Ue,:fll Up, ,{:&:J1.Hft~ C 0-:r\:, PJ ~:f~t:I:J: 
Ue, =4. 0 p. u. =39 kVC ffix;f.ttg) ;Up,= 5 .. 95 p. u. =58 kVCffi i'BJ) o 

~¥®~~~1t!TlmUHil~~m*,~*ii•~~~~~~$Ji~ffiPJ~-o 

'~~$-~Ji~ffirff~ft*_tfHtltrfUEJfii891t:~!r,!i' PJ ffl E. 4 9:) EJfJ£~fa11t7!*1iiJH~~ttfi~Ji 
~&mmom~~--~~~-~~*~~~tt~~$u~&~~~--~-~~*~~*~~o 

~ 10 kV ~~*~t:p ffl~~flft~#~$3{'$ •11~~4P'F ,{§.;ff.ljj{.fl;:f;f~~ 1Al:n 5 kA ~·~ ~*~~7j( 
~ U,1 =50 kV, ~PPJtmm:Eff~'tif(£, ~ U,"=50 kVo 

G. 5. 2. 1 fdlt-Hj:~ff 

i!ll$oo~.)( ~1-t~'litfB;JJi ~ff:f§ ~ ~{I!Jl~:&l::k~Hi ~H~ ·*ffl1iifl~'I1~~-Wci!W~ C£~ 5 ~) o 
-~'11Wcit~ZJ& K=l. !J!UI~Wcitit~~ffi U,w£j1-t~'l1i't~ffi U,p-3&:. 

Ucw=U,,=14 kVo 

~itit~~ffi Ucw PI~ Ucw =Kc1 XU",:>J(:f,FJ o 7ifij~·I1Wcit~fx: K,c1 = 1, ~,~~~-Wcill'i~Eff*ffl ~ 

Ji!::Ji ~ffi*~~ltJT{Jl Ci!ll 5. 3. 2. 1 iii't::~~ilfaft~ o(o]) o Elf ~13:-*fffu t:p Wei! it~~ ffi ffi_l::j 1-t~'I1Ji ~ffi 
-3&: 

Ucw =U,p = 39 k VCffix;j.ttg), :fO Ucw =U,p =58 k VC ffi i'BJ) o 

G. 5. 2. 3 '!*7.&:irui:t~ff 

~ T lifH~~il-11~ ~*it~ ~ffi ,{I!Jl~ T l~ jufx:ffi: 
~•fU~flft:fllfl!l~:t?il*zrBJ ~BE~ L,!JlZft(0:rt cE. 19)it•:>t<.ljj{i~RE~~otoJ~~ ~m:Jm ~ 

ffi o :f§:k~Zl&*JJU~: 
A -~~E. 2 :J2\;.Ijj{,;;fq!Jtfftti=~Jm A=2 700; 

n -£j5t:~!Illffiii~:&l:P~~~Im.*f§ut=p.ljj{ n=4; 
L," -~Jm:f~Re.-*f§ut:p.ljj{ L,p=200 m; 
Ra -PJ:t~~t~j$$,1/400 i:j::; 
Rkm-6/(100 km • i:j::)o 

~:till# !Jt!,~~~}f{~r! .~~--~~~3:lli:~iJ1t:ffift!l£ ,x;fi*J~-(3 m) :fll>'r~~- (4 m) ~ L Be 
gP]"~~/F ~ • ~Jlt ,_fl;~iJit~ ~fu Ucwi:l1. PJ~~/j~ ~ o 

ttlffl ~_t.ljj{{ll ,L.: 1i~IXH!$~~PJ:t~~t~$$B;f~~:2:~*!Jt[~J£0:r\:CE. 18)] .it•1~ L. = 

42 mo :)!g'*~ .~:>t<m~~~~~-1-:f~Reli'J~·**.Ijj{~tfto 
Wcitfl~~*it~ ~ffiPJft(0:r\: CE. 19) :>}(1~: Ucw =50 +8 =58 kVC 1*1 £~-); Ucw =50+ 11 = 
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61 kVC~Hig~<) o 

G. 5. 3 ~.=i!7:iif8:if:~*i-t~~ffi Urwfll 

5fiJJiH1U#I¥J~~jz;j!J&C!h!. 6. 3. 5)_&~1Jt{!iJEC!h!. 6. z. Z>PI*1~~*1¥Jil~~f35:o M:21s:f9tl ,{I!Ui::t§ftll 

i9:iti¥J~~j}:fi~Jti-T~tbt7J 1 000 m 1¥J:ii!!.I2L 

it~~*!A!.* G. 80 

G. 5. 3.1 ~~~~ 

-I*Jgig~:K=l.15; 

-~j>gig~:K,=l. 050 

G. 5. 3. 2 jfi*f~iE~~ 

~tbt{!iJE jz;]!J&!Ji!. GB 311. 1-2012 mJk Bo 't;{)l~!Jtl =f~j>gig~ ,jttl[JW.fk:-T:i:1:~ffilt% (~!}& q) o 

-I!®iC~ri5gig~-f-) :q=l. 0; 

-~iltmJ:i:1:~ff :q JW.tk:-T U,wii[ ,X<J U,w<300 kVCf§xf:il!!.)!iX; U,w<1 ZOO kVCt!HBJ )q=l. 0; 

-W~{Ij:titriJ~:q=l.O;K.=1.130 

G.5.3.3 rmlf.ti:t~ffi 

-t§Xf:il!!. 

• rJ;jgig~:U,w=12Xl.15=13. 8 kV 

• ~j>gig~:U,w=12Xl. 05Xl.13=14. 3 kV 

-t§IBJ 

• rJ;jgig~:U,w=14Xl.15=14 kV 

• ~r gig~ : U m = 14 X 1. 0 5 X 1. 13 = 17 k V 

-t§xf:il!!. 

• rJ;jgig~:U,w=39Xl.15=45 kV 

• ~j>gig~:U,w=39Xl. 05Xl.13=46 kV 

-t§i'BJ 

• rJ;jgig~:U,w=58Xl.15=67 kV 

• ~j>gig~:U,w=58Xl. 05Xl.l3=69 kV 

G. 5. 3. 5 1*1JtiWi:1~ffi 

-I*Jgig~:U,w=58Xl.15=67 kV 

-~j>gig~ :U,w =61 X 1. 05 X 1. 13=72 kV 

G. 5. 4 ~ ll!! i!7: ~ lf.t I lWi i-t~ ~ffi;fll ~~/IF mi-t~ Ft!.ffi (f.] t!R:. 
M GB 311.1-2012 * 2 l:j:lfff-f'iit~~ffi¥JJ2t:IW.,5filffl* 11¥JiJ\%Z~~jz;j!J&~~*I¥J:j%!{1:{1j:titriJ~ 

~ff~~¥~ ®:Bf I!®iit~ ~fff!JW ~ {lj:titr it~ ~ff ( xf 1*1 gig~, :ill;JW.~Yitl75Hig~~~-3& I¥J jz;j !J&) o 
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• pgg~}~:SDW=45XO. 5=22. 5 kV; 

• )'l,gf3~:SDW=46XO. 6=28 kVo 

-;f§i'BJ 

• pggf3~:SDW=67XO. 5=34 kV; 

• 5'Hf3~:SDW=69X0.6=41 kV, 

-;j:§X>JJ!g 

o pggf3~:LIW=45Xl.10=49. 5 kV; 

o 5'Hf3~:LIW=46Xl.06=49 kVo 

-;f§i'BJ 

• pgg{§~: LIW =67 X 1. 10= 74 kV; 

., j~gf3~:LIW=69XO. 6=73 kVo 

~G. 8 Urn= 12 k.V i.!H\Tii1iBtft!EEI¥-JitlUiU~ 

U,wffi 5HM~ 

9i!IBti!tiJ! :kVC:1f5i:f{{j[) 

1*fF~1ijft!, :kVC*ffi) Urw(s) Urw(c) 

ffiM:!t!!. 14. 3 28 
9i!IBti!tiJ! 

;f!j fB] 17 41 

ffixt:!t!!. 46 -

1*fFIIPm 
;f!j fB] 69 -

ffixt:!t!!. 72 49 
1flt!.l1Pm 

;f!j fB] - 73 

1*1~~ 

Urw(:;) U,w(c) 

13. 8 22.5 

14 34 

45 -

67 -

67 49. 5 

- 74 

xt U m = 12 kV, flliitjf~* ,:i!f~Wli!>t:*~ 1:Jg ,j~g{§~l!J;f§XtJ!!! ,;j:§ IBJ g13~, mB1 I~j!ij~ Et!ffi'Fi1i1£ 

22.5 kV ~ 41 kV ZIBJ:i2tl&o :i!rl&:f~ii{lL!i!tlPJjg 28 kV,38 kV,42 kVo GB 311.1-2012 :t&W:mOOt!Jt 
JiHEI ,:)H~tl:J&Jg :r~j!ij ffi: 30 kV ;Yft{Lfi:lJt~ pgg{§~ :35 kV ;5'~~tl"'fj!ij ffi< "Tl$, "T~!J:f\~) :42 kV o 

GB 311. 1-2012 '*. 2 ~ tJj ~:f~iiWEt! /9l$-@~ Et!ffi = 1' llH~{H o ;f§X>JJ!!!l!J;j:§ IBJ k-tlit 1*1 ,j~g{§~ ~ 
T ,r~!J:f\~ifu't~ ft!ff:M]PJ 1g 75 kV fetl1ij JET WEt! itP$- ~~310Z.l1ij JET 5'~$;f§ i'BJ g{§~ ~¥,kfF itPm i!U1~ Et! 

ffi:o ~~.~·~1:E~Et!*~~i£t:*~~11tft!~Et!ffi*~PI~~;f§~*~~~.~i£t:*••~*~~~ 
lll :1:1!! ,9: /F li'IJ , ~ Et! & 1* f? m Jlf!! /F ~ , * ~ ~ ~ Jt!! 1r J:t /F ~ < ~ t£ ,9: g13 ~ !!X; g} 11£ 1H Et! rn f.t Jt!! ~ , lEI w 1± 
GB 311.1-2012 ~~ili!'H~WJ-i':f~f'i~i!U1~Et!ffi:60 kVOUtl I )l!J90 kVo 
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