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NA2XS2Y 5035 kv XLPE Insulated Single-Core Cable with PE Outer Sheath

Application: To be laid directly in ground, outdoors, indoors and in cable ducts

Standards:  DIN VDE 0276-620
HD 620 S1: 1996
DIN EN 60228 class 2 (construction)
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g39ws  La3OMgdBH™  0bsgMMol oMb IMBLEGHM™MJ30s Mbs  BovgHmEIL  sdofgdols
3MbEHMOL.
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ENVISO

J93L5IMH 0 sOLYdO y39es IMymdomds dgmBgmeros bmdobsgrme gbol dobgzom
@5 990mfdgdmeo 8.9 Ybol Mg s 0bs303M EYMHMDSDY.

9.22 J3gbioa Mol sdsdoffigdguro dmfigmdomds

939U5A M0 Q90350 b{i0bYdMW0s (3930, Bds S TJHFESZ0 TST0fgdgEO
3fymdoEmdol ImbEssg0.

939L5YMOOL 053590f909e0 9mfymdoEmds d900905 396030350 )O0
053590(90¢900ls20b s 33we©o doxol dJmbg 9sbogo s gMdogo  3mOHOBMOE GO
Demz560Lo996 909600 3mbEMOHOLOYH.

Lo3MHMgd@BH ™ J39Lsa Mo bgamgzbmo 5853090 gd0L dmfymds

3933500069305 08935605, H™I dofigmw 0dbgl gargdBHOMo 3mEIHE0OL sbsdsMO
396550905 9e9d@OHMEIbsYM9d0L 2obarsggdol domgul BsGMdbY.

9bgoMm0dol MMl Mo  ©sdsdofgdgero  FmfYmdOWMds  033egds  LosbysMOdM
33900M5GHMWo IMEIWOm Fo00 BoM0MOGO0L, 3MOHODBMOEIWMOHO ©TsT0fYOEgdOl bogMom
Log™Mdol, 39MGH035WIM0 ©53530(j9dewgdol LogMmdols s MMEIbMdOL, 51939 domo PsIdOl
LoEMIOL BHMEPMIOL 30MHMIOM.

9221 Goeyemo ©sdsdofgdyemo dmfiymdoenmdol sbgstmodo @sbsdzgdo pobspmdoo

Lofgolbo dmbs3999gdo:

*  9439L5YMMOL BHIOOGHMOO0L BoOOMDdO - 4125.0 m?
*  9439L5YMMOL TGOl 3MBEHWOOL FsMMdO - 3869.0 m?
e J39B5MEMOL Es30[adol 3bGHWMOL 39Mm0TgBHGO - 252.0 m
¢ 3m6OH0BMbEGHIMM0 gob030 s FMHJ030 BMEM3565L K sdMEMO Loa®d] - Lr=1198.0 m
(36OH0DMbEHMH0 35309090 40x4 mm)
¢ 3mOH0BMbEHIMM0 296030 5 FMHd030 BMEMm3565L Bogdol Loe®dy - t=0.7 m
* 39030350 MH0 ©53530(909w0 VIOHM (FMAZ5¢0 BMEs©O) - D=20 mm; lv=3.0 m
* 3900350 M ©53530{gdegdl meol dsbdogro - a2=6.0 m
*  9439L50IMOL GHIOOGHMOO0L OHBEO:
v %905 3960L Lobdg - hi=0.8 m
V' 9905 ¢960L 399m®o Fobonmds - p1=100 Q*'m
v 439000 53960L 3990060 Fobomds - p2=60 Q*m
e 9OMOBIHS 8.9.-0b gbo 110 33-Bg - [62=9300 A
e 3.9.-0b 93mMOHM30L LOWWOo O - tas=0.2 s

050530{1909¢0 IMgmdomdOL LosbysMm0dm 3350MsEME0 IMEYEoL 339MHEO
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ENVISO
VS =62.201 m.

X OJOIO0L oM Y6Mds 3350MEOL 239MOL AoLH3M03
m=Lu/(2VS) - 1=1198.0/(2*62.201) — 1 = 8.63;

300900 m=09.
3OH0BMbEHIM0 559090900l Log™dg Losbys®rodm dmogerdo
L'n=2VS(m+1) = 2*62.201%(9+1) = 1244.026 m.

R M90L 3439M0L Log™dg b=vS/m=62.201/9=6911 m.

396030350 M0 5359090930l MHoMmEgbmds 3mbEMMOL 39M0d9gEEMOL dolfzmo3
nv= (VS*4)/(1* Iv) = (62.201*4) / 3 = 82.935

300900 nv = 83.

39030350 wO0 9353090 gdol X sdMo Log™dy Lv=Ilvny=3"*83 =249.00 m.

RIOOMOOMO Bo©MT53905 (v + )VS=(3+0.7) / 62.201 = 0.059 < 0.1,

35306 A =0.444 - 0.84*(lv + t)/VS) = 0.444 — 0.84*(3+0.7)/62.201= 0.394.

260bE0L B3960L FoHMdomO Lobdy (hi—t)/1v=(0.8-0.7) / 3 =0.033.

3960L5BM3MYdS BIMOMIOMO 933035 gbGHMM0 3OO FoboMmds d5EolM30L 39M3H035CMmO
©53590(90¢9000

pe = p2 (p1/p2)* = 60*1.667°114 = 64.304 Q*m
LoS3
p1/p2 = 100/60 = 1.667
o = 0.43*(h1 — t)/ Iv +0.27*1g(a/lv) + 0.04 = 0.43"0.033 + 0.27*1g(6/3) + 0.04 = 0.136

LoobROM0dm  IMYO©  PoMIJdbowo MmO  ©sdsdofgdgero  Fmfigmdomdol  LogMom
Hoboswmds

Rz = A(pe/VS) + pe/(L 11 + Lv) = 0.363*(44.414/38.36+44.414/(690.6+153) = 0.4504 Q.

Resaz=0.4504 Q < 0.5 Q
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ENVISO
33 9305953090l Bm®Mmd9doL dmmbmgbgdl.
35935 059590909 IMHymdomdsbg 535000l MM
Ucso=Taa.* Resoz=9300 A * 0.473 Q = 43989V,
653 o1I3900L FBoGRREgddos (Bogargdos 10 kV-by).
J39L50 ML 53509090 BMfYMdOEMBOL FoloErsms B3Y305303530S
3°6%.
# QoLobgEgds &030 6-05 | 389600365
9Oo.
DmEwm3z56s Bmemso: 33 783.72
1 | 3m60BMbE M0 256030 ©d 363030 BMErmgsbs - 40x4 mm
622 m 6111
® ©530{}900L 3MbEVMHOLS s sL¥IOgdgEo 30 ’
5650560930l 899590009890 BrmeErmgzsbs - 485 m
(3900 68
B0 d6135¢00 0™ (3960035060 D=20 mm;
3
350090 L=3
©58530fjgdge0) m " 314.16

939U5AMOHOL GHIOOGHMMO0L ©sF0[gdoL 3MmbEBHWEMOL IMLsfymds dofiols g3ges Loddom
b5 g9l LsddgbgdEM 158w)dsmgdOL 3561 YEIMS.

05353019090 g93@9Md0L  9OHMTbgMb  JogMmgds  Fgltrmergl  dogduiodorMo
L2039EMMBOm, §ErgHO™ BgERIBOm.

99b596000 3mb6LGHOI305 ©F0[gdOL 3MBEBHWOMSL LsFoMmMs JogMmgl 0bodMA MG 6
1530 E53M)30JOY0 S bb3oEOLBZS OB F0gxMMYOIO 30O,
3503560 BHEBLBMOToEHMOHOL 3MMIMLOL SBETO[IOs©, 5T50fIOIO BMEM3Z565 BMESO
90Y35600 0d69L GHOBLRMEOTsEHMGOL ©sdsdofgdgwo FosbFozol J393.
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ENVISO
9.23  3500539}05030Lg3b 335

Lo3MmmgdBe 110/35 33 dsd30L J39LsEYMMO BHIOOGHMMONWOE FYdMYMOL FoMbgreols

3960330350003 G0L, LGBYE 0sEYR Sl F08EYBSMY BIOOEBHMM05DY. 50608690 J3glsaMoL
56036999055 50 833 LoAdsgmol DOl gergd@BOMbIYOOL bglBgd® Jugwmsb dogMHmgds.

360HmgdBHol  dobgzom 110 33  dsd30L  498sb65fowqdgeo  dmfymdowwmdgdo oo
©52FMMBI0LSS, brewm 35/0.4 33 dsd30L FbsGY IbYIHMEO.

6o0mbdo 3535 BMI0gMs© B0 LBHI3MOOEID DBMTogH bmEGHOMDBY FoMITZ5E0s.
3bsbosmMYdL (3bgEo Bogbyero.

dgboli 30653000 ©HEgdoLoged 110 33 dsd30L oo odsbsffogdgwo dmfymdogmdols
5335 b (309000905 3G B ©ToaMgdEo Jgbsdmoo 830¢gd0L bod )sEgdom.

1 3O GobY o0350obfobgdmwos 7.75 8 Lodsmerol 300l sygbgds.
©3L5(3930 MB0YJBHJdOL oo MO LOToMEgs 5.4 gEHGO.
99b53330L 5685000 3O E 9B LodMbEMm 30w obm3zol:

ho = 0.85h = 16.32 8

1o = (1.1 — 0.002h)h = (1.1 — 0.0384) x 19.2 = 20.38 4

h
. = (1.1 — 0.002R) (h -5 gs) = (1.1 — 0.0384) * 12.85 = 13.64 9

h. = hy — (0.17 + 3 * 10~*R)(L — k) = 16.32 — (0.17 + 0.0003 * 19.2) * (28.1 — 19.2) = 14.77 &

. =19 = 203873

_ro(he —hy) _ 20.38+ (14.77 — 5.4)

=995
Tex h 19.2 g

bogoE:

h _ 89bs8600 56dol Lodsmeny;
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hg _ $99mo9bl Igbodmool sg@0v Lodswargl;

hy — ©5b53930 3MfYMdOMBOL FodloTo)HO LOTseny;

he — 6 99bsdmOEL MOl o330l Bmbol Lodswmery;

7o — 99b596MH00L 5330l Bmbol Moomlio dofjol Bgsdo®mol bodbmwby;
T — 89b58M0OL (330L BMbol Jg30(MMgdol MHooLO;

Tex — 6 39bsdG0EL Mol o330l Bmbol 930(OMmadol Moomlo;

L — 39b536r0qdL dm®ol dsbdogro.

110 33 99030l  9gdBHOMYss3gdol HsB0E FMTog35(0 450535030l  Boermqdoloysh
©O15(3939©  J39LoYMMTo  dogrmzsbo  BHOBLFMOToGHMmMol  Hob  0ydgds  gosdsdz0olL

990D0©0300wgd0L  3033¢9dHo. om0 oads g3y  ddm3oolfobgdmos  dsermgsbo
GO5BLBMOT>GMEOOL 35 33 dsd30L 2odmdYzs60L IbGOIBS.

9.24 J3gboanMol Bgdmodm®mool sbsmgds

J39L5AMMHOL  BHIOOGHMOO0L 2569  49bsMgdOL  Jugerol  dsdgss  380/220
330, LodRsbo.

LobGHgds Yy ©sAoHgdrIEo  bgo@Mowom. gwgd@EHemdmfgmdowwmdols
Y39®s om™b3mbBHMMJ30s Mbs ©sdofiegl. GHMBLEM®MTsEHMMol Bgmol
©mboll  35B396909eols  gobsomgds  MBOMBlggmgomo  Mbos  0dbgl
3903L5E b0 Q5b509d0m.

939L5AMMHOL Q509 gobsmgdolsmgzgol do@Bgme odbs LINUS LED 100W Highbay 6500k ¢odol
360519d G600 (96 565 Ma0MH0), HMIWgdoiE FoMEIds 3MMEIIdDBY s 35 33 IbWOWOo
399565(0909w0 dmfiymdogmdol 99gbmdols 3mmbgqdbg. Loddersgz®yg - 100 3¢, s330L botolbo -
IP65. LogMoO™ MMM - 5 (3oe0.

35 33 obMOMIo godsbsforgdgwo dmfymdowmdol d9bmdosb 3m®mEswsdg LadMHmgddm
L53)39MS doemzsbo 35090 FMMI3LEIL IGMMHO 3MTNEHSFOOLMZ0L ob3MM3boE Lo3edgwm
56bdo.

939L5AMMHOL  BHIMOGHMMOOL ABsMGOOL 29835Dg JoOoMGdME0s Lsbsmol bogol sggdols

39mby OHMaMOE 3MM0DBMOEGHI™mB, 0l 39MG0350b. sd30mboll sYgbgdol Lodsweng
3mOGSbY 5ol 11.2 dg@®o.
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ENVISO
939502 MHOL gob50gdOL bdgds oborgm #007/01-08-21/8 Bobsbby.
13930803305
# | dbabgagds g;ioaﬁ@() G50©96MdS
1 | 583039000 9O 16 o 3OO 1
2 | 3569 3956500900LM30L 3OM3gdGmEo (100 W) 3003, 15
3 | 9990b9d0olL Lyblm®mo 390 1
4 | Lod(396Ms doermzsbo 39890 3X4 992 dg@mo 200
5 | 99L5356930 ML 390 100
6 | 3mBO0MHYdo doro D32 30 dg@mo 110

9.25 ®9mgmMo (335, F5MM35 S 93BMIdE03d

36MHMgdBHoom obbowmos LadMmgd@m J3gboam®do 110/35 33 dsd30L 63 935 s 35/10 33 160 335
J39L5029MHOL GHMIBLRMOTsGHMMYOOL s 110 33 LadmMgdBHm gab-U LaMgwgm sE30L, oGN30l
@5 53™5G030L Jmfigmdol byzombgdo.

110/35 33 63 3835 doerm3560  GHMBLBMOIsGHMOMOL  Mgwgmmo  ©s3308  356gEolmzgol
39m35¢0b{0bgdwos SEL-387E/SEL387A 1-1 3o¢» 6gangqd®yg, 110 33 9ab-U o330l 3s6gwo
MicomP442 2 35¢ 6gagbg, 950G30L s boabserobsiool 356gwgdo (4 oo KSR-16 Lobogbowrm
©9w9bHg) 296m3L9do 0dbgds J3gLoAMMOL T-b s LLA3-ob LadMmgd@m dgbmdsdo.

939L5 ML OLEBEFOMOO M35 obbm®mEogwEgds SCADA-L 89939Md00).
GOBLBMOTSGHMOOL dsM0L B35 bet(3090gds SEL2414 Mgegoo.

69w9MM0 ©5330L s F3Om3z0L FgmMso [iMggdol  3006303mwo bsbsbgdo, Lsgsdgumm
gm6bogrgdo Fomdmpagbowo ogdbgds 3Mmgddol 89mabbagdol 9gdwamd, dFsMmdmgderol dog
3500 dmfjmgdol 056539.

©969960 §6M9g00L 33905 2obbmME0gm©gds 4 88? 93M9606MdMEo 30w gbdol LozmbEm®mmenm
3909 900m, bmwm o330l s JsMm3z0L FMggdol 2.5 332, LogabsBobsiool s bgs 1.5 dd?
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QD

ENVISO
130¢gbdol Bo3MBEBHMMEM 3539WYd0m. Y39ws LOIMBEBHMOWM 35390 2obmM3LEYds 1s3odgEM
s6bdo.

@960l @5 dod30L  BHEMBLFMOToGHMMOL  FgMEso  [MH9YdIOLMZOL  AoM35¢olHobYdMos
3995090 33 FGOHO0L 35MOL dMbEeso0.

Lo3MmMgdBHM 8MHgmdOMdIOOL goMOdMIOL S FobsmMgdOl [iMHgIdolL 33905 FobbmEME0gM©Yds,
J93bo MDY 400 VAC Ls3000560 8cabds6rgdol 3o0r0qsb.

M3965G 00 33905 396bMOE09Ww©9ds LadHmgdEm 150 5.0y 220 g3 33030 6oL 35650 6.

1 goeo 220 3 dsd30L 39dogzo ©gbol 3sGos -IIMOT1M-220-12-17-150-2-6-21 sbsermyom®o,
3990090 3bsliosmgdgdom:

dod35 220 3;
L5537 HEGHMOM B5E90M99d0L 9e9396EJdOL bmdobscrmeo dsdgs 12 3;
993963 900L GoEbgzo 17 35¢00; bmdobsgrm®mo ¢g3smds 150 o.bom;

533™35GH1IOH0 5dMIOM399d0L MoEbgzo Moo Lgd30sBg-12 35¢0;  OE30L ba®olbo-IP21;

926 mOM5b0es GHOBLGMOHT>GHMOOL 330l 356900

J/b 3Bol baa®o
om@9gbmds - 1

05330l 356gem80o sOlgdmemo dmffymdogmdgdo:

d0MH0MOEO 330V 3mB3wgddo SEL-387E (1g);
©53b3s6g ©s330L 3MA3egd@o SEL-387A (1g);
dod30L 53GHMToBHHIH0 M s@M®0 SEL-2414 (56 sbsermpo) — (13)

30600500 5330l 3md3egdEol Bmbdszogdo:

T IO

* QOBIOYIBE0SNMO ©O33;

* OLEBEFOMMO o33 060w 2 Bmb.;
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* 306003 2 LoxggbvyMH0sbo JodloBowrMo IbmMmo o3> 11033 s 3533 Fbotgls;
* 306088 24 d0bs6eo Jgdligzergero;
* 306093 12 30600 253mabgegeo;
* 50IOMZ9 oL Mool MYHBIM30Mgd0L BMbI30s;
* OLEBEOMMHO O SAOWMIM0Z0 FoMHMZ0L B3YbI30s;
* 5356000 BBsFMHJOOL 5 MUEOEMAMSTOL MYAOLEHM30s, Ggbobgs;
* LOBJOMbODBIOL 3MEEGHGMO;
* 3m3996035300L Lodwgoegds;

* OHM®OoL LObJOMbobBsE0s;

53b3ot ) 330l 333 ol bd309d0:

* ©08IOIOEOILIN0 @d33Y;

* 3060848 2 Lyx3gbwyH0sbo odlodse Mo IbMmO s33s 11033 s 3533 FbsGU;
* 306003 24 d0bsHyeo F9abgzengero;
* 306088 12 3065690 godmdlgargero;

* 53mIOMZ9oL Yool MgHBIMHZ0Mgd0L BMbI3E0s;
* 535000 BBsHMGOOL s MLEOEMAMSTOL MYAOLEM300, Ggbobgs;

* LOBJOMboBIOL JMEEGH®MO;
* 303996035300L Lodw9ogds;
* @OHMOL LObJOMbODOE0s;

110kv 92/b ©5330L 3569eo

3/ 3Bob LMo - BomEgbmds - 1

05330l 3569em80 sGlgdMEmo doMomso dmfymdommdgdo:

ENVISO
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ENVISO

- ©5330L oMM 3033egdBHo SEL-411L (56 sbogrmpo) (13);
- ©5330L sdbToMyg 3Mmd3egd@o SEL-311C (56 sbogrmyo) (13);

©5330L doMHomso 3md3emgdEol gmbisogdo:

* ©08INIBE0I@ YO0 ©IE3S (M3GH0ZNO0 338000m);

* 5 BMbosbo olEBBEFMMO (339, BIWIVSEIOM;

* 4 bL5RIHMOHO5BO bMEM3z960 B0IEI3OMOOL(F0TIOMWO) EIHMMO (335, BIWIVSEIOD;
* 3540 OHO EIBMMO 33,

* 2 box3ghMEH05BO 535090 YBWOHO(BsHBIMSTMGOLM, brEM3z560) 339,
* 153RsDBS 93BMBoBH MO 2obTgMmMYdOMO FsOIMZY;

* 535600 B3b5{gMH7d0L s MBEOEMYMITOL MgROLEHMOE0S, Ggbsbgs;

* LobJHMbOBIOL 3MbBHGMO;

* 309960353000 BodwgoeEnqds;

* MHMOoL LObJOHMbObs30s;

* 50036390l oMol M7BIM30M9d0L Gwbdzos;

* OLEBHBEFOMOHO S 5YOWMBOOZ0 FosOMNZ0L BwbJ30s
* 3H0569d0L 50Ol A5BLEBOZM;

5330l 3Lty 3md3ergddob gmbdgogdo:

* 5 B9mb0sbo obiEBE0WMHO 339, BYLIVI330M;
* 4 bLExYOMOHOBO brEM3zs60 B0dEIZOMBOOL(F0T>MMEO) IHMMO (33, BIWIVSEIOM;

* 3540 OHO EIBMMO IE3IS;

45



ENVISO
* 2 box3gb 06O 5350090 YBWMHO(BsBIMSTMGOLM, bmEM3z560) 339,
* Lo9gsBs 93BHMISGMO A56TGMMGO0mMO BIMIMZY;
* 5356000 BsbsfgMH5d0L s MBEOEWMAMSTOL HJAOLEHME0S, 8gbsbgs;
* LobJHMbOoBIOL 3bBHGMEO;
* 303996035:300L Lodw)oEgds;
* MHMOL LOBIOHMbOBGOY;
* 50mIOMNZ9E0L YoOHOL HBIHZ0M9dOL BbJ30s;
* 3H056930L 50Ol A5BLSBOZMS;
9.2.7 SCADA 3s6gemo
110 KV MASTER
POWER PS307;5A Output voltage 24 VDC (6ES7307-1EA01-0AAO0)
CPU CPU 314 6ES7314-1AG14-0ABO
4 SM 321; DI 16 x DC24V High Speed (6ES7321-1BH50-0AAO0)
5 SM 321; DI 16 x DC24V High Speed (6ES7321-1BH50-0AAO0)
6 SM 322; DO 16 x Rel. AC 120/230 V (6ES7322-1HHO1-0AAQ)
7 SM 322; DO 16 x Rel. AC 120/230 V (6ES7322-1HHO1-0AAQ)
8 SM 331; Al 8 x 16 Bit (6ES7331-7NF00-0AB0) CURRENT
9 SM 331; Al 8 x 16 Bit (6ES7331-7NF00-0AB0O) VOLTAGE

35 KV MASTER

POWER PS307;5A Output voltage 24 VDC (6ES7307-1EA01-0AAQ)

CPU CPU 314 6ES7314-1AG14-0ABO

46



O

ENVIS
4 SM 321; DI32xDC24V (6ES7321-1BLO 0-0AAQ)
5 SM 321; DI 16 x DC24V High Speed (6ES7321-1BH50-0AA0)
6 SM 322; DO 16 x Rel. AC 120/230 V (6ES7322-1HH01-0AAQ)
7 SM 322; DO 16 x Rel. AC 120/230 V (6ES7322-1HHO1-0AAQ)
8 SM 331; Al 8 x 16 Bit (6ES7331-7NF00-0ABO) CURRENT
9 SM 331; Al 8 x 16 Bit (6ES7331-7NF00-0ABO) CURRENT
10 SM 331; Al 8 x 16 Bit (6ES7331-7NF00-0ABO) CURRENT
11 SM 331; Al 8x 16 Bit (6ES7331-7NF0O0-0AB0O) VOLTAGE

9.28 ULotgmmgem o330l 6390080

36MmgdAHdo  2obbmOmE0ogwgdos I3 ,,Jsdmwo  x9bgyMgodgbol”  3mzboer
J39bs®do 110/3533 63 935 LOIIWS3MOL BHGMIBLFMMOTSGHMMOL, 53O0 FbIsMgdols
G®BLBMOTSEMOOL s 93 J39L5YMM0D 4585350 3533 JE9BOMYT3930 bobgdol
Loy 330l BsYg96gdoL sBsMmOT0. 15939 J/b F50BI0-500-056 5T5353806M9dgO
11033 9¢99GHOMyo593990 bobol Lagegm o330l obsggbgdol sbys®odo.

50b0dbmmo 9690089008 Bolo@oMgdws©  d9a9bowos  BosbsModm  Jugrol
300530600 ©s  bMewmzsbo  808@)3MmdoL  Bsboz3wgdol  Bdgds,  Bo@oMgdeos
Bob5330900L 1ol 356589BHMYO0L, LBoARsDs s JMMBIBS FM3Wg FgOHm30L ©YHgdOL
56256080 dodlodoM s dobodsgrmE M9:009d33d0.

30653060 800¢093MMdoL Bsb533¢gd0l Liggdols 356539 MdoL sbysM0do

1.1 11033 dsd30lL L=2,281 30 LogMdol AC-120/24 992 339000L L3sgem bsbo LadmmgdEHm
110/3533 J39b500300s6--4/l 356b9me0-500-0b 11033 dsd30L Lo Egdog.

r=0,244 »90/30., x=0,427000/30.
R=0,244 X 2,281 =0,556 mdo.
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X=0,427 X 2,281=0,974m0do0.
7110=1,257 ™do.

735=0,131 mdo.

7.0=4,399 m0do.

1.2. 35 33 9dsd30L L=0,1 30 LogMdol 2x3x(1x300) 932 33900l bs3sdgm bsbo 110/3533

Lo3MMYIBH ™M J39LoYMM0ES 3533 dod30L 9993690 Lo E)gds9Y.

r=0,103 m30/30., x=0,0,97m30/30.
R=0,103 X 0,1 =0,01m3do.
X=0,097 X 0,1=0,01m3o0.
7=0,01400./2=0,007 mdo

1-3.. 35 33 dod30L L=0,480 30 Log™doL 3x(1x150) 392 339000 L3odgEm bsbo #5 Fbol

999G LoAMH0EH 110/3533 LE3OMYJEH™ J3gLoYMOOL 3533 dsd30L LorEgdwg

r=0,206 m30/30., x=0,113m00/30.
R=0,206 X 0,48 =0,098™30.
X=0,116 X 0,48=0,055m00.
7=0,113 m0do.

1.4 35 33 dsdg0L L=0,403 30 LogMdol 3x(1x70) 902 339000L by390gem bsbo #5 Fbol

999G LOYMOOIH #6 FBOL JeEgdEHOMLIYMMSAY

r=0,443 m00/30., x=0,1370d0/30.

R=0,443 X 0,403 =0,178™30.
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dMo3Eb3z9wol bmdobsgrm®mo dsdgs: 3x57,7/100 3.
C._gbol B®sbLBMMTsEMEOHOL S0fgMowmds:

©960L BHMBLRMOIsEMMIdOL LoBMLEOL Jesbo: 0.2S;

o 960l BHMBLFMOISEMMIIOL BHMBLRMMTs300l 3mgB0E0YbE0: 400/5;
e ©AGH-M9d0L IGO0 SMHOEHZ0L MsRboOlL brmd. oGZ0OM3s: 20 3o.

Cl. @960l Hmsbloym®IsEMm®mob BtMsblioym®Mdsz00l 309030309630L Jq®B99o:

Pasgs = 50000 33¢%; Saos =12500 33¢3); Us=110 33; Kcr = 400/5; I25=5 o.
Ligsgs = Pasp/ (Ug * V3 % cosg) ; Lasy = Liasp/Ker

La:3:=50000(110x 1.73x0.9)=291 5

Loasgu=I1asqs/ Kcr =291/80= 3.6 5

(Tasp/Ts) x 100 % = (3.6/5) x 100 % = 72% > 40%;

L1606 = Paos/ (Ug* V3 * cos@) ; L2006 = Liasu/ Ker
La,6=12500/(110 x 1,73x0.9)=73 5
I2a06=I1806/ Kcr = 73/80= 0,91 5
(Taas/T25) x 100 % = (0,91/5) x 100 %= 18 % > 5 %.
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Hobomdgd0s (m30). Rjmbe 3006GEogd@ob 0bsmmdss s 0,05 m3o-U Gmenos.

Roefy = Sty / 126 = 0,003/52 = 0,00012030

U553 Samfy = 0,003 35 IMoEb3gEOL LOHEO Loz 9O BsDsbY (LE3sL3MOEHM BMbs(399900).

70



ENVISO

%6 -6m30bserMo ©gbol 33500M03)0.

3909596009090 b5 bgd0L Fobswmds 04bgds:

L 10
Rus = pg = 0.0178ﬁ = 0,071 mdo

RUbosco=p*( L/S)=0.01788"(80/4)=0.356
Logog:
130¢gbdols Laggbol Log@dg --L = 80 d;
L30¢gbdol Loggbol 33gmo -- S =4 9%
L30ogbdol bgg®omo {obsswdpgymds -- p = 0.0178.
3063ogdBHobl fobowmds: Rzmbée = 0,05 mdo
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9.9. b0l Losbgsmodm 360d369wMds Fgogbl 9.34 35-U
Bi=Ia?(t:0+T)=9.34 2(0.5+0.05)==87"0.55=48 5?0
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402 35"1 >48
065306 3M9MdsBY INMNbM3b00b godmdobsty:
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35030l BHEMBLRMOToEHMMYIOL IGMMIO MY IMHO IGZOOMZS 03bgsM0dgds FMOIMWom:
S®2=12s2 x R2 (39)

35030l BHEMBLRMOToEGHMMOL 5MO(3b30L sGHZ0MM30L EIBL 356956M0TMdM F9dYA0 BMOTMEOL
393myqbgdom

Lopee = SA3280fgmd / (3-2 x Ud®26), o
LogsE:
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SA320mfymd - oMo 9bL dsd30L EGHGMIBbLBMMISEMEOOL sM0bg0oL dgmMa fitgdo Rsdmwwo
9mfymdoEMmdgdol s30MHm35L 35-00;
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b990m0 50b0dbwoIb 259mdobstg 132w = 3.6/ (1,73 x 100) = 0,02 ».

35030l BHMBLFMOToEHMMJIOL TJMOIO MJSXIMHO IBHIOMMZOL Q56O Tgds:
99650 BH300m3s: R2 = Rdmfg + Rbo + R3 (mdo)

LogoE:

06980 Bomomeo dmfiymdomdol obswmds 3,6 35 IGoEbggerol dmfymdomdgdols RImfly =
SdGo@b / 10¢22 = 3,6 35 /0,0225 = 9000 mdo;

30635dGHob fobswmds: R3 = 0,05 mdo;

Logbols fobowmmds Rbs = px(L/S)= 0,0178x(80/4)=0,356 md0, Los3:
S=4 892 s §oMIMoagbl Locgbol 3390mU;
L =80 3 s §om3m0096L Logbols Logedgls;

p=0,0178 @5 (oMmBmoaabl Logbol 3Mme  [obommdsl.  s®gdMmos  dglsdsdolo
3b60wgd0©sb L3ogbdol Loggbolimzgol +20°C-by.

b90mm 5060360l gomzscolfjobgdom: R2 = 900,406 mdo; SI32=3.6 35-U;

Jugol Fgbgdol s LodsMmzggarmdo dmddgo LogMmsdmEmolm BESbEsMEHYdOL (ds0d FmEOl s
565 dbmerme BS EN 61869-5:2011) dobgz00 SI@2 o6 «9b@s ogml bs3argdo S93H26 25%-bs o
Sd@2 56 Mbs 509853HdMm©9L SAE26-U.
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399 BHMOM0350 SIB2 = 3.6 35 < SAB26 x 25% =5 3o, 59539 O™V SIBH2 = 3.6 35 < SIB26 = 20 3o-U.
L5F0MM5 5 35 HoboMdOL sdsdnds.

D2. 35830L G65bLRmMBoEMO0L 50M0Ebgol 3gmcs 6980 dsd30L 36MEBOL 355656:089ds:

35030l BHMBLBMOTSGHMOOL  sMoEbgzol dgmMs [iMgdo dsd30L 39Mbol ooy AU
05695000905 53MEOHIMEO0:

LogoE:
P - 35030L GHGMoblgm®Io@GmMol sodmosbzol dgmMo §Mmgdo Bs®o dmfymdowmdgdol
A30MmM355 3¢3)-d0;

L - 3d5030L GH6Mobbgm®ds@mmol s0MoiEbzol dgmeoe (i69do, dsd30L  GHMIBLEM®MIs@EHmMmol
50M03b30L dgmMO 259MmdY356006 gargd@mmgbgMaool IMoEbzgwmsdy bocgbol LogMdgs d--
do;

y - 50b0dbvgeo Logbols dsboerols 3o sMmdss, d/mdo x dd2-9o;
U - §i6900L 6m30b5¢nm@™o LobsBm dsdgss, 3-do;

S - bogbols 25603339000L Bomos, 992.

9399900 dsd30L [Hrgologol:

P=230

y =57 9/000-892;

U=100g;

S =4002.

3535b55dg9, BgIM 50b0TbMOL Qom35eoliobgdom

AU=(2-80)/(57-100-4)=0,007 3
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U-U 0.25% 9950096 100-0,25% = 0,25 3
0,0073<0,25 3
©s133365: 585L5¢s99 Jugerol Fgligdol dmmbmgbs s3ogmBOEgdYOs.

906596000l sbsbgargds: 35/0.4 33 160 335 Lo 3Mat0 IbFs6gdolb GHGM-Mo 0.4 33 Ibstg

A. 906596000l LEsGbo: Logmb@MHMEM SOMOoEbls

B. 2580949699100 3Ho3Ebzgeol 3946032960 s0figdommds:

d603b39wob 030/dm©ogozsios: A1805RL-PAGB-DW-4

e 3dMoEbzgol LoBMLEHOL Jarsbo: 0,5S;

e dMoEbzgwol 9w9d96@E0s6mds: Lodgewrgdgb@nsbo;

e 3MoEbzgwol bmdobswr®mo gbo: 55

e 3MoEbzgol doduodseMo gbo: 10 ;

e 3MoEbzgwol bmdobswr®o dsdgs: 3x57,7..230/100..400 3.

C._ 360l GHMbbRmOIsEHMmOHOL S0fgMocmds:

©960L BHEMBLRMOIoEMMHYd0L LoBMLEOL JEwsbo: 0.5;

o 960l BHMBLRMOHIoEMMYIOL BHEMBLRMMIo300l 3MgnoE0YbEO: 300/5;
e ©AG-M9d0L I9MO50 SMOEHB30L AMsAbowoL bmd. EHZ0M™MZ: 5 3o.

C1. 0960l &®Hsbloym®doB Mol BGMSbLamMm®Is300L 2903013096¢30L GnMBaas:

Pasgs = 150 33¢@); Seos =37.5 33¢); Us=0.4 33; Kcr = 300/5; T26=5 o.

Ligsgs = Pasg/ (Us* V3 % cos@) ; Laws = Liawp/ Ker
Tiasg=150/(0.4x 1.73x0.9)=240
Ioasgu=I1059s/ Ker =240/60=4 5

(T2a595/I26) x 100 % = (4/5) x 100 % = 80% > 40%:;

L 606 = Paos/ (Ug* V3 * cos@) ; Laa06 = liasp/ Ker
T1a06=37.5/(0.4 x 1,73x0.9)=60 »
Inso6=I1806/ Kcr = 60/60=1
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(T2006/126) x 100 % = (1/5) x 100 %= 20 % > 5 %.

C2. 0960l EAHGBLOIMOTsEAHMOHOL FNMOSDO WIAHZ0OM0L 2556245M-0T9ds:

©960L BHEMBLRMMToEMMIOOL IGMMHO MY IMHO IBHI0MMZS 056RMO0TIOS BMEOTMEO:
S2=1262 x R2 (39)
3d9mM50 BH300m3s: R2 = Rdmfg + Rbo + R3 (mdo)

L5053 Ramfy 05 Ruse 99L50530Lo 900 3b30L dmfymdowmdol s 893590009390 bogbgdol sj@ommo
00bo0Mdgd0s (m30). R3zmbe 30bEsgd@0L Hobommdss s 0,05 m3o-b Gmenos.

Ramgy = Saefiy / 126 = 0,003/5% = 0,00012m380
boo3 Sdefiy = 0,003 35 IMHoEb3gEol LOHXEO LOddWs3MY 9O BsDsbg (LE3sL3MMEHM Bmbs390900).
% -Bmdobserm®o ©gbol 3350Ms@o.
390959690900 b5 bgd0L Fobswmds 04b69ds:
Rus = pé = 0.0178E = 0,071 mdo
S 2.5
boo@:
130¢gbdol Loggbol Log@dg --L = 10 d;
L30ggbdol Logbols 33gmo - S =2.5 992
L30egbdol bggMomo {obssmdogymds -- p = 0.0178.
30635dGHob fobowmds: Rzmbe = 0,05 mdo
960l BHEM-ob dgmeso iMgol Fobswmds:
R = Raofy + Ruso+ Rjmbe = 0.00012 +0.071+0.05 = 0.122 mdo
960l BHEM-0ob dgmeso itMgol Loddesgzy:

S=I2+R=52%0.122 = 3.05 35
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960l EHEM-0b 3gmMoo iM9gol oG30MHMZs 56 b 0gml Bmdobswrrydo 360dzbgarmdols 25%-bg
69300900 @ 56 1B 50993 JOMOIL bmdobsgrm®mo 3603369 mdol 100%-b, Gmdgwos
9tmyg3060¢005 Job BoMbodby (535).

0,25 S got6 < S < Sgocb 1.25<3.05<5

39030bsMg 59996 gbol BH&-0l IgmGmso FMg9gdoL Hoboswmmds $3859mz0gdl Jugeol Fglgdol 64-
9 9Mbenols 39-17 3196g4E0ob dmmbmzbgdl.

©3365: 35351500599 Jugeols Fgligdol dmmbmgzbs s3059MBoEgdMEo
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9.2.12 ©sbsngdo
92121 bgws @mbol glizss Lobdgdol gbd®sereatr  somogbzol  8s0bmd-3s0m3¢m000
30203¢m97b0256 (5¢vxs 39609(90) 3020296035600 Uggds.

-99dGHMMgbgMaool IMobzgerols JoghHmgdol bggdgdo

f
N
7 :
7 '
4
AN

e o s B e e —

10/12|14|16 |18

[

OA
mOL
S OL
O
9
O
08

ZI0 | >'||"
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serBgbs@onmo 33900l (UPS) BsGorgob bgds
-0 bd 3ot

dmbdsm gd0b g3oMH0ESH
~~220Vac
A A
£ 3
A N
L1 N1 [PE
(UPS - 220Vac/ - 220Vac)
L2 [N2 [pE
220L2] 220n2  +
2 4
ﬁ
16A
1 3

. E j
A GM

Wh1 A2 GPRS
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296%m3ogdols
# olobgangdo 6omEgbmds
QOBLICY GHDImO QJ
J3/L Lboaamerm® 35 33 LadMmgd@m gab ‘Fome@adglo®
ALFA  ®odol (Elsten Metronica) 9wgd@®Ombomo  sd@ow®- (3900
495J&H0o 9bgmHR00L, MOHT0TsMMEgd0sb0o, bLdBsBs dMoibzgwo.
1. 1
A1805RALX-P4GB-DW-4
5(10)A, 3x57,7...230/100..400 V
ALFA  @o3ol (Elsten Metronica) 99d@®mbmwo  sj@owm- (390
999300 969600, MHI0T>Ogd0560, LGB IMHobzgEro.
2. 1
A1805RLX-P4GB-DW-4
5(10)A, 3x57,7...230/100..400 V
3. |3995e9©o dmdFgmo dewmzo BTS 3500 2
GPRS ¢g@dobsero (390
4. 1
TELEOFIS WRX708-R4 (H)
5. |33900L dewmzo PS12-500s 350 1
6. |9b63gbs SMA-5db 350 1
7. 17093930 33900L denmzo UPS-1600 3¢, 230 3 350 1
0,6/1 33 L30ggbdol LozMbEHMMEM g3MBOMYdMEO J5dgwo d9B™o
8. 200
NYCY 4X2.5mm?
0,6/1 33 L30ggbdol LozMbEHMHMEM g3MbOMYdIMEO J5dgwo d9B™o
9. 20
NYCY 4X2.5mm?
9005 OERIMNWMBIOL,  396os IP36, 9s0F0M3stmg  BoLOOm, (3900
10. 2
1539300, 3090l 258mBYyzs600m 1 oo IMogbzgeobmgol
11. [®0nDg@Eo ©sdofgdom-16 5-220 VAC (39000 1
12. [bsbosmo godmaGmmggmom 220 VAC, 5 W, L=342 mm (390 1
13, [53¢™B5GH™M0o s5dmIGm3ggeo 16 5, 10 35,220 3 (350 1
14. |mobdm@ls 58m3Gm39wo 6 5 (350 2
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110 33 ©0s g595bsfoagdgwo dmfgmdowmdgdol B3gE0B0 3300
110 kv Switchyeard Equipments Specification
2406%.960m -3
Ne Qsbobgergds/Name of devices 3o30/Type Defined Note
Unit Qty
| 110 33 09
1| 11035 33 63 835 HOBLHMOBsGNGO 3"’2:?"’/ 1
LTB-145 D1/B IECI%ZOZ“-
110 33 SF6 50361390 (b53xgsBs 533M0300)
2 SF6 circuit breaker (one drive for three poles) BLK-222 3(“?;@ / 2 UHobst
220VDC 00
ABB
SDF-123-1250A- IEC 62271-
110 33 bsBg3s%5 250008 3ofgdol 2 860w/ 40kA-2 earthing 33cw/ 102
33 Lo8%35%Bs 250003390, sdofjgdol 2 sboom ) 3M0d3w B sBosG
3 Three- phase disconnector with two earthing switch blade-Motor Set 3 0%®
opearated-220 &o,
VDC ABB
SDF-123-1250A- IEC 62271-
110 29 bsdorsbs 253003 Bofigdobs 1 sBoo 40kA-1 earthing 102
33 Lo8935%Bs 259003390, sdofigdol 1 sboom ; B sBosG
4 Three- phase disconnector with single earthing switch blade-Motor 3mO3Q/Set 2 0%®
opearated-220 &o,
VDC ABB
SDF-123-1250A- IEC 62271-
110 BoBofd - / 40kA-1 earthing 102
5 38 ©28580(jgdgew 398m0dzgeo blade-Motor 3033e/Set 1 LEBHBO
Three- Earthing disconnector
opearated-220 &o,
VDC ABB
IEC 60099-
4
110 33 9o/ PEXLIM RO96- BrsBeost)
6 110 kV Surge arrester ZH123 Goeo/PC o = @0@
ABB
IEC 60099-
4
35 33 degeo/ PEXLIM RO36- U660
! 35 kV Surge arrester YVO036 Goeo/PC 4 C')C:)’ @
ABB
IEC 60099-
4
24 33 9390 PEXLIM BersBose
8 24 kV Surge arrester RO24-YV024 Goeo/PC ! @6()’ ®
ABB
110 33 b0l GHEMBLBMMsEmMo 400/600//5 , IEC
4 350 3950 3Msbowom, 600441/200
LobMLEOL 3sbo 0.25/5P20/5P20/5P20, 3
| 20VA/S0VA/50VA/50VA IMB-123 goo/PC 6 | L@ebeosd
110 KV current transformer 400/600//5 A, 4 secondary cores, &o
accuracy class 0.25/5P20/5P20/5P20 20VA/50VA/50VA/50VA ABB
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10

110 33 35030l 35030l GMIBLGEMMT>EHMOO
110000:V3/100:13/100:V3/ -0.55/3P-20VA/50VA

110 kV Voltage transformer EMF-123

110000:v3/100:V3/100:V3/ -0.5S/3P-20VA/50VA

35wo/PC

IEC 61869
L&obo®
&o
ABB

11

©9bol BHM-M9d0L FMoegEMMo FmIFIMHYOOL 356, 4

350 b3Wgdg Moyoo/
Current transformers collector case. With 4 kernels:

30093e/Set

12

35030L GM-MH0 Moo 8,mdFgMHdoL 356

Voltage Transformer terminal box

-296905©{TMMBOL, vY5562530-09@sol - otdoor
stainless steel

LoEdgXLogsbXbodsmerg 370X600X600 33;

2 oo 33wso dsd30b MCB 3P, B, 62 (NO, NC),

- IP65

bogergdg GogoomTerminal row:

X1 -10 gswo 4882 8%m8o dmd3gMom pc 4 mm?2
measurment terminal

X2 -10 gowo 4882 8%mdo 8mdFgMom pc 4 mm?2
measurment terminal

XE -2 goewo 4982 8003960 @sd0fgdolmgol, terminal
for gronding

0 Bszsdgeem 890yzs6om (Bglges J3980msb),, d=30 83

10 intlet from down

(35¢00

II

110 33 ©0a8-U sbsawGgzs
110 kV busbar arrangement for Switchyard

AC-240/39 gmo s¢rgdobol byggbo
Wire AC-240/39

d9¢Go/m

350

Lo535M5¢ M 80 Fgemo 110 33 5dmIMH39e0gd0bsm30L
Terminal clamps for 110 kV CB’s

JA.01.030

35¢o/pc

12

LosdoMoGm dmdFgMo 110 33 490000839 gdomzol s
93 9wolm30l, gbol BHMBbLEMMIsEGHMGMdOLmZOL
Terminal clamps for 110 kV Disconnectors and SA,CT, VT

JA.01.020

35¢o/pc

51

bosdoMoGm  dmdFgmo 110 33 dsd30L  dsd30L
AMBLBMOIsBHMGOLMZ0l/
Terminal clamps for 110 kV VT

JF.01.020

35¢o/pc

Loo3sGMo@dm dmdFgMo 11-35 33 dsd30L GHMBLFZMODsEHMGol
93 FgOoMoLom3z0L/
Terminal clamps for 110-35 kV VT

NDR.02.030

3owo/pc
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6 26350@Mgdgo dmdF Mo
8200:00mgBger0 8ndghol JT.0L.010 s@o/pe 27
T type terminal clamp
7 ©58308530 30O6@s 5C-1670 35o/pe 15
3963030 M12X70, L=70
8 Bowo
mm
9 Jo6Bo M12 (390
Loygge®o d=13, D=24,
Bowo
10 $=2.5
11 B59d56M0560 Logger@o d=12.2 35O
35 33 LoyMYbo 0BMEIsEGHMGO
12 35O 3
35 xV Supported /Insulators
DA
JAOT '
CABLE - PAL 1 O | §
w T
231 BIMET
PART NUMBER A COVERS A B L w T BOLTS A CCURRENT [A]
JA.01.010 16,0-216 2 66 76 76 16 M8 750
JAO01.020  160-216 2 66 100 100 16 M8 750
JA.01.030 16,0-21,6 2 66 125 125 16 M8 750
JA01.050  216-296 2 74 76 76 16 M10 1000
JAO1.060  21,6-296 2 74 100 100 16 M10 1000
JAD1070  21,6-296 2 74 125 125 16 M10 1000
JAD1.090  296-376 2 74 76 76 16 M10 1250
JAO01100  296-376 2 74 100 100 16 M10 1250
JAO1110  296-376 2 74 125 125 16 M10 1250
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JTO1

CABLE-CABLE

O
| 230KV ] BIMET
CUPAL « TIN
PART NUMBER A B COVERS A c COVERS B D BOLTS A BOLTS B
JT.01.010 16,0-21,6 16,0-21,6 2 66 2 68 M8 M8
JT.01.020 16,0-21,6 21,6-29,6 2 66 2 76 M8 M10
JT.01.030 16,0-21,6 29,6-37,6 2 66 2 76 M8 M10
JT.01.040 216-29,6 16,0-21,6 2 74 2 68 M10 M8
JT.01.050 21,6-29,6 21,6-29,6 2 74 2 76 M10 M10
JT.01.060 21,6-29,6 296-376 2 74 2 76 M10 M10
JT.01.070 296-37,6 16,0-21,6 2 74 2 68 M10 M8
JT.01.080 296-37,6 21,6-29,6 2 74 2 76 M10 M10
JT.01.090 296-37,6 296-37,6 2 74 2 76 M10 M10
J I 01 B
Talial
(o) O
CABLE - PAD . |
- A
-l
w T
UP TO!
Em
CUPAL«TIN
PART NUMBER A COVERS A B L w T BOLTS A CURRENT [A]
JEO01.010 16,0-21,6 2 66 76 76 16 M8 750
JE01.020 16,0-21,6 2 66 100 100 16 M8 750
JF01.030 16,0-21,6 2 66 125 125 16 M8 750
JEO01.050 21,6-29,6 2 74 76 76 16 M10 1000
JF01.060 216-296 2 74 100 100 16 M10 1000
JEO1.070  21,6-296 2 74 125 125 16 M10 1000
JFE01.090 296-37,6 2 74 76 76 16 M10 1250
JF01.100 296-37,6 2 74 100 100 16 M10 1250
JEO1.110 29,6-37,6 2 74 125 125 16 M10 1250



ND

STUD-CABLE

prlunkv [ 2270
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ENVISO

PART NUMBER A B [MM2] [ 1] BOLTS A BOLTS B
NDR.01.010 30 16-240 55 72 M10 M10
NDR.01.020 30 35-500 55 85 M10 M12
NDR.01.030 40 16-240 55 72 M12 M10
NDR.01.040 40 35-500 55 85 M12 M12
NDR.01.050 50 16-240 55 72 M12 M10
NDR.01.060 50 35-500 55 85 M12 M12

PART NUMBER A B [MM2] [ D BOLTS A BOLTS B
NDR.02.010 M12 16-240 55 72 M10 M10
NDR.02.020 M16 16-240 55 72 M10 M10
NDR.02.030 M20 16-240 55 72 M12 M10
NDR.02.040 M24 16-240 55 72 M12 M10
NDR.02.050 M24 35-500 55 85 M10 M12
NDR.02.060 M30 16-240 55 72 M12 M10
NDR.02.070 M30 35-500 55 85 M12 M12

IIT |35 33 353565§0egdgeo dmfjymdogmdol dsgmgsbo s3s6s@EHTMs
35 33 90030l d9dYgzs60L wx g0 1600 5, 35390939M0 SFMIGMNIILON
1 3003
35 kV Transformer Lead-in cubicle 1600 A, with vacuum CB
35 33 350300 Labsbem Mx g0, 630 5 35391930 SFMIGMNZIOm,
Bermgzsbo 309g30Mdol gbol GM-HGoom
2 3003
35 kV Line outgoing cubicle, 630 A with vacuum CB,
With zero seq. CT.
35/0.4 33 b/3 BHO-GOL YR GHY©O
3 3Md3ew
35/0.4 kV 160 kVA aux.tranformer cubicle
35 33 9. HO—M0L X MIO, HgEY
4 3003
35 kV VT’s cubicle
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v

35 33 bogodgemem dgey@bgeds
35 33 BH®sBLEMGIsEHMGOlL gdyzsbo

20/35 33 5¢0vgdobol Lsdgsbs 3odgeo A2XSEY 20/35 kV  1*300
RM/25

dg@mo

900

20/35 33 39990l F0Es ©sPTMEMmdOl  ©ITSdMEMIGOYXO

J96Hm
-185-400 mm? 3539olomzol

POLT-42F/1XI-L12
EAKT-1658 56:3sw6hom

35400

12/20 33 3909@0lL 2569 ©oRTMMBOL  EITIDMEMIDIO

J96m
185-400 mm? 35dgeobmzol

POLT-42F1XO-L12
EAKT-1658 5685021600

3500

35 33 bo3s0gemem dgr®bgeds
35 33 160 335 H®sbLgMmOAsGHMGOL Bgdygzsbo

20/35 33 sredobol bsdgsbs 3edgewo A2XSEY 20/35 kV  1*70
RM/25

d9BHco

60

20/35 33 39990l J0Es ©sRTMEMmdOL  ©EITSdMEMIDYO

J96Hm
-185-400 mm? 3539olmzol

POLT-42D/1XI-112
EAKT-1658 568521600

350

12/20 33 39090l 2507 EYTMWMIOL  sTHVMEMYIJEO

Jn6em
185-400 mm? 3509 olom3zol

POLT-42D/1XO-L12
EAKT-1658 5685021600

3OO

LMY B3I O FYMMEO 3MTYGHOF0S

A0BLBMGI>GMOHOL sg30lL 356gemo

d0MH0MIEO (330 3MmI3wgdEo SEL-387E (13);
53b3otg o330l 3MI3emgddo SEL-387A (1g);
d5d30L  533MT>GHOO Mgy meo SEL-2414
(o6 5Bsgmmyp0) — (1)

3003,

110 33 9ab-U sg30l 35bgemo

3003,
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©5330Lb doMomso 3mddwgddo SEL-411L (56
Bocomyo) (1g)
©5330L ©odbToMyg 3339 dBHo
3Bomyo) (1g);

SEL-311C (56

LogborobBsool 3s6garo

3M03qw

09900030 ©9b60L 3515
220 DC cubicle

10T1M-220-12-17-150-2-6-21

350

Ne 3sLse0ols ILIbYEIgdS

9OMNINWO

509bMds

LsGOsblggMGIsE MO Jaglsamedo I'KTII

1 | 39m3gdBeo Lo@®oblgm®ds@mmm 43/l TKTII-160-35/0.4

3m33gddo

doenm3zsbo GMmoblgm®mds@memo 160 kVA

CRIY

Wl N

3900509339030l d90BMHggero PEXLIM RO36-YV036

350

Lo3BBS 93GMT>EGHM0 SFMIMM3gwo 320 A

Boo

©960L BHOBLBMOTsGHMEMo (0.4 33, 300/5 5)

CRIY

0.4 33 d5030L 9e9dBHMMgbgcyool Lsdgsbs IMoiEbagwro

350

Ll N o U

0.4 33 35030l 3odgo NA2X2Y 4x185 SE

d9BH®mo

40

399603960 dobsliosmgdergdo/Technical Properties

Ne ©obobgEgds/Name

296%.9600/

Unit

9mbsigdgdo/Data

Note

1 2

3

4

SF6 58006 m3geo, ommbzmbliGtmdsooo @s LssbzghHem
Jo6B-Fsb 3039000

SF6 circuit breaker with metal construction and anchors
wrench-bolts

1 foMdmgdgero/Manufacturer

LTB 123D1/B

ABB

1.1 LBobs®Eo/Standard

IEC 62271-100

1.2 3900305/ Typical testing

Yes

30053 Mo 306mdgdo/Climatic conditions

1.3 0ogdb. BHgbosbmds/Maximal relative humidity

%

100

1.4 Jo60b dogdb. boBdotg/Maximal speed of wind

m/s

80

1.5 359600 dogdb. $9d3./Maximal temperature of air

°C

+40

1.6 30960l 906. $983./Minimal temperature of air

°C

-40

LgolsdryeOmdols mbg/Seismic level

1.7 LgolidoE ggamds/Seismic intensity
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1.8 MobGHYMOoL d3sems/Richter's magnitude Scale 5.3
39g603m60 dobsliosmgdengdo/Technical properties
1.9 5496900l BHo3o/Type of installation Outdoor
1.10 Lodoeg B30l mboosb/Altitude above sea level M < 1000
111 3membby §yz9EHol Mogbgzo/Number of interruptions at the 1
pole
. Three pole
1.12 099500 M97000/Mode of operationl .
operation
1.13 bmdoboge®o dsdgs/Rated voltage KV 123
1.14 059U. ©obA3900 dsdzs/Maximum allowable voltage KV
1.15 63500l Jomdol Godo/arc extinguishing type SF6
1.16 Bmdobocrm@o bobdomg/Rated frequency Hz 50
Ls3MYH39e ™ LOLIOMOL FodMbo3EIO dsd3s, FAMIE
116 030006 590630
Factory frequency testing voltage in dry weather and under
rain
117 90folosb o Bobgdl Fmeob/to the ground and between KV 230
phases
118 30m03M  30639dBHgdL  dmGol/between  disconnected KV 230
contacts
119 9 39Job 083wlol gsdmbsozgeo dsdgs/Rated lightning
impulse withstand voltage
1.0 90fobmsb s BIBIOL dmMol/to the ground and between KV 550
phases
121 390039 30635JHgol  dmGol/between  disconnected KV 550
contacts
1.22 bmdobsgw®o gbo/Rated current A 3150
1.23 39706300 3bob bog®dg/Leakage distance Mm/KV 25
0393gem30L  As8mOm30L bmdobswmMo gbo/short
1.24 oS : KA 40
circuit disconnection rated current
125 80;]1)4..@0.6080@6)0 000M50md0L ©gbo/Maximal dynamic KA 100
stabilization current
126 039 dgmom30L  ©gbol  boba®mdogmds/Short  current S 3
duration
1.27 960 35mBob bobyMderogmds/Dead time Ms 300
1.28 BmBobsem®o 3/3s 303¢o/Rated operations cycle © _O'SS_CCS_B e
1.29 50d6530L ©-d5/Quantity of motor 1
1.30 0bmoszos/Isolators material Porcelain
1.31 3sHgdL ImMol sbdogro/Distance between phases Mm 1500
1.32 LoyMgbgdoL bLodowery, Height of supported construction Mm 22500
1.33 o030l §Mggd0lL dsdgzs/Control voltage \4 220 DC
1.34 6530l 3399s/motor supply voltage \ 220 DC
1.35 3°500Md0L 33900l dsdgs/Heater supply voltage \4 220 AC
bs9ggsbs 9dm08zgmo, 2 ©sdofigdol sbom, @wommb
3BLEHOMJ30000 s bssb3zghm JobB FsbFozom
2 . .
Double grounded triple-pole disconnector metal
construction and anchors wrench-bolt
2 9Gomdmgdgero/Manufacturer SDF-123 ABB
2.1 LBobsdGo/Standard IEC 62271-102
2.2 30309100 BHgbBHoMgds/Typical testing Yes
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300s@ Mo 306Hmdgdo/Climatic conditions
2.3 35gb. gobeyewols bolsjg/Maximal ice thickness Mm 10
2.4 Jo6ol odl. boBJ6g/ Maximal speed of wind kg/m? 150/195
2.5 35960b ogdlb. $9d3./Maximal temperature of air °C +50
2.6 35960b 30b. (933./Minimal temperature of air °C -25
LgolsdOmdols mby/ Seismic level
2.7 LgoLdmE 99gaMds/Seismic intensity G 0.3
2.8 ©obGHgMOolL d3sems/Richter's Magnetic Scale 5.3
39g603m60 dobsliosmgdengdo/Technical properties
2.9 5496900l BHo3o/Type of installation outdoor
2.10 b030L mbosb Lodsperg/Altitud e above sea level M 1000
ILIIOOYwo
dM030,
obEsbgo®mo s
. 5R0WMIM030
2.11 5006530l Bodo/operation mode ds6mgoo/Electrica
I motor operated.
With remote and
local control
©530§900L ©sbs, 9Egd@BHMIMs300, EOLEBEFOMOO ©s
2.12 5000 MdM030 Jotrmgoo/Earthing switch with electrical 2
motor with remote and local control
2.13 bmdoboge®o dsdgs/Rated voltage KV 123
2.14 0odls. ©sld39d0 dod3s/Maximal permitted voltage KV 123
2.15 bmdobsgey®o Lobdomg/Rated frequency Hz 50
2.16 Bmdobsem®o gbo/Rated current A 1250
917 0.9 53mOm30L ©gbo/Short circuit disconnection rated KA 40
current
0odL. ©0bs303Mmo daMomdol gbo/Maximal dynamic
2.18 KA 100
stabilization current
0.9. bobaMdwogmds/Timings for short circuit
2.19 doMomso §Mgwgdol/Main circuit S 3
2.20 580§900bL §MHggdol/Grounding circuit S 3
221 Bor35/98mOm30L ®m/Duration Time of open/close S 12
222 3MBEGOMmol Hg000/Control mode Pole 3
2.23 30%9dL dmMob dsbdogro/Distance between phases Mm 2000
LogMgbo 3mbLEMwdzool bLodswerg/Height of supported
2.24 Mm 2500
construction
2.25 o300l §Hggdol dsdgs/Control voltage 220 DC
2.26 dMo30L 339ds/motor suppling voltage 220 DC
227 230mdMdOL 33905/ Heaters suppling voltage v 220 AC
gsonwy®o/Porcelai
2.28 obmszos/Isolators material
n
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©960L BHO-Oo WommbzmblGMmmdzoom ©os
JobB-3Fob3300 (bus coupler
3
Current transformer bay)
Metal construction bracket wrench-bolt
ABB
3 d0om3mgdgeo/Manufacturer IMB-123
3.1 bBobsmEo/Standard IEC 60044
3.2 30309960 BHglGocgds/Typical testing Yes
30d5¢ Mo 306mdgde/Climatic conditions
3.3 359U. yobarob Lobidg/Maximal ice thickness Mm 10
3.4 Jo6ob Bogdl. boBJeg Maximal speed of wind Kg 150/195
3.5 359M0L dodL. ($gd3.Maximal temperature of air °C +50
3.6 359600 90b. (39d3.Minimal temperature of air °C -25
LgoldmG@dols mby Seismic level
3.7 LgoLdw® FgY™ds/Seismic intensity 8
3.8 6ob@gMols 93os/Richter's Magnetic Scale
39gb0 3060 Fsbaliosmgdegdo/Technical properties
3.9 5496900l BHodo/Installation type 3969/Outdoor
3.10 D030L Mbosb Lodsperg/Altitude above sea level M < 1000
3.11 0bmogos/Isolator type bgmo/0il
3.12 bmdobsgey®o dsdgs/Rated voltage KV 123
3.13 0odL. sbodz9d0 dsdzsMaximal permitted voltage KV 123
3.14 Bmdobsem®o Lobdomg/Rated frequency Hz 50
3.15 3063900 bmd. gbo /Rated primary current A 150
3.16 09m6o0 bmd. gbo/Rated secondary current A 5
317 065803700 3yMomdol ©gbo/Dynamic stabilization KA 100
current
3.18 0.9 ogbo (140)/Short circuit current (1s) KA 40
3.19 LodMgf3germ . LobdoGmol  sdmboggwo  dsdgs/Factory KV 230
frequency testing voltage
3.20 Q@&gjob .083@@1501) 2300mbsgogwo dsdgs/  lightning KV 550
impulse withstand voltage
391 gm0 aMsabomgdol  Goibgo/Secondary  winding 4
' quantity
3.22 ©53330L bo@olbo/Protection class IP55
3.23 2930bg0L dsbdogro/Leakage distance Mm/KV 25
09MmM>©0 23M-gdol LOBMLEHOL  Jwsbo Q5
©}300m3s/Secondary winding accuracy classes and
powers
. . 3M-o
30960 o0-1/ Winding-1, ratio 400/600//5, accuracy class
3.24 . QWMo
and power 0.5-20 VA Winding is sealed
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3.25

Amsybowo-2 /Winding-2, ratio 400/600//5, accuracy class
and power 5P20-50VA

3.26

AMsybowo-3 /Winding-3, ratio 400/600//5, accuracy class
and power 5P20-50VA

3.27

aMogbowo-4 /Winding-4, ratio 400/600//5, accuracy class
and power 5P20-50VA

3.28

©9bols GM-MOgdob 39980309639d0L 2390MMZ5
d9L5390905 OHMYMM3 30M39©O, 1939 FJMEOO M-
©900s6/Changing of ratio of current transformers must be
possible from primary and secondary windings

3.29

09MmM5@O 4M-gd0 Y30l Fgbsdergdermdooy/Case of
secondary windings must be sealed

3.30

003900, HMIgol  godmoygbgds  sMogb.  mbs
©50¢deml/Terminals of secondary windings, that are used
for accounting must be sealed

€960l BHM-M7d0l dgsegEMGo 3cmdFgMgdols
396505, 4 350 bs3mgdy Gogoo/Current
transformers collector case. With 4 kernels:

4.1

4 35¢00 ©53M3000989w0 Goyo/Numbering
by row of for independent clamps (X1, X2, X3,
X4,X5)

4.2

439 080 Mbos oymb 7 3owo  ©ybdo
903900 29bLboL Lsdooegdom
(1,2,3,4,5,6,7)  Jodbbmmo  bomosmgdom
39013350300  FgaOMIBOL  sLo3MYds/In
each row must be 7 PC of openable current
clamps with numbering (1, 2, 3, 4, 5, 6, 7).
With factory limiters for current transformers
star sum

43

X1 0md3gooms 6ol  wbs  Jmbogl
QO gz0Lomzol LsFooHm
3003wyd@o/Clamp X1 row must have sealing
set

4.4

39600l Mbs  Jmbogl  sdofigdol
3MBGHMM96  FobogMmgdws©  ©sdofgdol
259mayzs60 39Ms0b 239Mgo
0053bgdeo/Case must have connection
for connecting to the ground node out on the
frame

45

10 153509M 99993560 4X6mm?
3909wobmgol,  d9959F0ocmmgderom. Must
have 10 holes 4X6mm? for cable entrance with
Tightening.

4.6

3960 bs 00gdmEgL 180 domlboo/Door
must open on 180 degrees

4.7

390ool  bs  3gmbgl  dg@orol
3MBLEHOMJ300%g  Tobodog®gdgo 43 LD
©53mMgdom.Case must have attachment clip
for attaching to metal pillar. Distance between

clips centers must be: 43 cm
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48

3965005 965 0g4mb v)51569930 96 Ggmgdoro,
OmIgwoa Mbs 0m35¢0bobdEL oMy
300353 ¥9O 306MHMdYOL, bmds
660x460x200mm

Case must be stainless or covered with dye,
which considers outdoor climatic conditions.
Diminutions

49

9O00 3560 Mo LoggdHom, 39MIYGHMo
®dMOBMH30560 8995830000390 00/
One door two locks, hermetic thermal
insulation tightening

4.10

d9Ldsdolo  Log®mdol DIN  Mgwboo ©o
LodmbGogm sGboo/The appropriate length
DIN rail and mounting channel

4.11

3909w0b ©sdFgMo Mgwblo, 12 PC 4X6mm?
L3909 dmdFgMoCable attachment rail, 12
PC 4X6mm? cable clip

4.12

530900l 9m0FgOHms 00 FogeHmgdwye
mbs  0dbgl  ©sB0FgdoLmsb, s  Mbs
Jmbgl 13 (3900 ©530f9d0L
0m039Mo/Ground bus must be connected to
case ground, bus must have 13 cable ground
clamps
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Outdoor Current Transformers

IMB 36-800 kV

Tank Type Current Transformer IMB

For revenue metering and protection

in high voitage networks, the oil-paper
insulated current transformer IMB Is the
most sold transformer in the world.

» Designed for widely shifting conditions,

from polar to desert cimate
* Flexible tank type design allows large
and/or many cores

The unique quartz filing minimizes the
quantity of oil and provides a mechanical
support to the cores and pamary winding.
Due to the low center of gravity the IMB
s very suitable for areas with high ssismic
activity.

From intemational studies we can see
that the IMB design is a reliable product
{fadlure rate more than 4 times lower than
average) with no need for regular main-
tenance.

Brief Performance Data
Installation Qutdoor
Design Tank (Harpn) type
Insulation Oi-paper-quartz
Highest voltage for 36-765 kV
equipment
Max primary current  Up to 4000 A
Short-circuit curent  Up to 63 kA/1 sec
Insulators Porcelan
On request siicon rubber
{SIR} up to 550 kV
Creepage distance 2 25 mm/kV
(Longer on request)
Service conditions
Ambent temperature  -40 °C to +40 °C
{Others on request)
Design altitude Maximum 1000 m

{Others on request)
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Design and Shipping Data

D

e 30’

2000 1033 840 630 47rs 270 410 4m0 5] 410
wEB72' 2000 1033 840 030 a7 270 410 400 o0 a10
wB 123 2490 2125 B840 1120 ars 270 410 400 o0 410
MB 143 2490 2123 840 120 A7n 270 410 400 oo 410
™E 170’ 2700 2339 B840 1330 473 270 410 400 a0 410
MB 245° 3630 3045 05 1918 470 270 386 889 485 450
MEB 300° 41%0 3309 805 2200 491 270 338 g8s 485 am0
WB 362° 2000 3859 865 2na 43} 270 330 £85 485 aso
MB 420° 5000 4253 565 3118 491 270 380 885 485 400
mB 420" 8505 4700 1305 3220 agn azo 380 1040 783 200
MB 420* 5580 4780 1330 3220 520 3o 410 1108 BOS €00
™ME 350° o10s 5300 1300 3820 a9 320 330 1080 783 500
B ssg* 6180 5380 1330 3820 520 300 210 1108 800 £00
MB 800* as40 (2] 1330 5220 220 300 410 1108 Boo €00
1) Standard bk, 2) Hexagonal tank,. 3) Octagon tank, 4) HY tark

£
= :
H
<
<
a
<
! o
y -
b 25
- X
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Outdoor Current Transformers

INB 35-800 kV

Tank Type Current Transformer IMB

Primary Terminals
IME 36 - 800 is as standard equipped wih
aluminum bar terminalz, sutabie tor LU end
NEMA soacifications. Other customer speci-
fic solutions can be quoted on request.
Maximum static and dynamio force on the
ternimm sl s 0,000 wnd 8§ 40C N resprecivady.
Mazimum torsional monert is 1.000 Nm

Secondary Terming Bux and
Secondary Terminas

The trarsformer is equpped with a sacar-
dary terminal box. protecticn cless IP 55,
accordirg to ICC 50529. This box is
equipped with a caetachable, undrlled gland
plate, which on installgtion zan be dribed lor
cabie bushings.

The temind box is powidad with a drain.
The stardarc terminal box can accommo-
date up to 30 terminal: of the type PHOENIX
10N for zross section 310 mny’. Other types
of terminals can be quoted on request.

A arger terminal box with space for moe
S8coNdery temminals or other equipment,
such as heatar or protictive spark gaps, =
suppdad when needead

55 o)

Ground (Earth) Termined

Tha trarsinemar is nomally eep sppad with

a geound clamp with acap of nickel-plated
brass, for conductors 3-16 mm

(area: 50-200 mn), which can be moved to
eithar mounting foot.

A stainess steel bar, 80 x 145 x 8 nm, can
be quoted on request. | he bar can be supp-
i undillad ar Aslled aceorming tn IFC o
NEMA standards.

The ground terminal ‘or the secondary
windings iz located made the terminal box.

IMB 36-170 IMB 245-420
-~
s @e‘ Eﬂ
o L
«t [N
: -
MD 420-550 IMB 220 200
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110 33 95030L BHEMBLHMOT>EGHMMO
110 KV Voltage transformer

EMF-123

9fomImgdgero/Manufacturer

ABB

9.2.13

51

LBobs®@GHo/Standard

9.2.14 1EC 61869

9.2.15

5.2

Go3oncmo Ggb@o/Typical testing

Yes

30353 MHo 3oMmdydo/Climatic
conditions

53

35960b dodl. ¢9d3./Maximal temperature
of air

°C

+50

54

35960b 806. 3gd3./Minimal temperature of
air

°C

Isgolidr@mdols combg/Seismic level

55

LgobidmE IggMds/Seismic intensity

5.6

®obEYMHoL 0ob. 930ms/Richter's
Magnetic Scale

&gb03meo dsbsbosmgdgedo/Technical
properties

5.7

Y9690l Eodo/Installation type

29Mg/Outdoor

5.8

Bo30L  ©MBoB  Lodsweng/Altitude
above sea level

<1000

6.9

0bmgsgos/Isolator type

Oil

5.10

Bmdobsen®o dsdgs/Rated voltage

KV

123

5.11

bmdobsery®o bobdoMmg/Rated frequency

Hz

50

5.12

3M53bowo-1 45Bmdz39d0

Winding-1  for  measurement  and
synchronization, voltage:

110 kV /v/3/100 V /3 accuracy class and
power 0.55/30VA

5.13

23M9abowo-2, oizs Winding-2, for relay
protection, voltage: 110 kV //3/100 V /V3
accuracy class and power, VA — 3P/50

5.14

0950 3M-gdl  Mbs  Jmbogm
5930l Lodmomgds/Case of
secondary windings must be sealed

5.15

dod30L  GM-M0  Igmeoo  Msabowol 6
203gM0sbo  d3ggero In circuit of voltage
transformer secondary winding must be fuse that
burns on 6A (In case of voltage transformers
output)
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Outdoor Voltage Transformers

EMF 52-170 kV

Inductive Voltage Transformer EMF

For revenue metering and protection

in high voltage networks, the cil-paper
insulated voltage transformer EMF is the
most sold inductive voltage transformer
in the worid.

» Designed for widely shifting conditions,

from polar to desert climates.

The unigque quartz filling minimizes the
quantity of oil and allows a simple and reli-

able expansion system.

« Low flux in the core at operating voltage
gives a wide safety margin against
saturation and ferro-rescnance.

Brief Performance Data
Instaliation Outdoor
Design Inductive type
Insulation Oi-paper-quartz
Highest voltage for 52-170 WV
equipment
Vnltage factor (V) Iiptn 1 QR hrs
Insulators Porcelan
On request sicon
rubber (SIR)
Creepage distance 2 25 mvkV
{Longer on request)
Service conditions
Ambient temperature  -40 °C to +40 "C
{othars on request)

Design altiude

Maximum 1000 m
{othars on request)

Q)

ENVISO
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Outdoor Voltage Transformers

EM= 52-170 kV

Inductive Voltage Transformer EMF

Primary Terminals

EMF 52-170 is as standand equipped with an N 50
aluminum bar terminal, sutable for IEC ard N | r_,l"’l

NEMA specifications.

The primary terminal is a voltage terminal and

should therefore, accordirg to standards, with-
stand static force of 1,000 N for U_ =5
(system vcitage) 123 — 170 kV and 500 N for
lower volteges. Withstand dynamic force s R ' i

=

135

1,400 and 700 N respectively. "o | Vi

Secondary Terminal Box and

Secondary Terminals

The termmaral box for the sacondary winding ter-
minal is mounted on the transformer enclosurs.
As standard the termenal box is manufactured of
corrosion jesistant, cast aguminum.

The standard terminal box has an undriled
flangs and a dran. It can, on request, be Juoted
with cable glands according to the customer’s
specification.

EMF 52-170: Secondary terminals accept
wires with cross-sections up to 10 mm?”.

Protection class for the teminal bax is IP 55.

EMF 123170

Ground (Earth) Connections

The transformer is nommaly equipped with a
ground terminal with a clamp of nickel-pleted
brass. For conductors @=5-16 mm

(area 20-220 mn¥), see the figura.

It can also be quoted on request with a connec-
tion for a cround bar.

Grounding of the secaondery circuits is made
insida the erminal box.

EMF 52-84

EMF 123-170
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Outdoor Voltage Transformers EMF 52-170 kV

Design Data - Dimensions

Voltage Transformers EMF

EMF 52 1464 630 114 335 x335 540 324

EMF 72 1464 630 114 335x 335 540 324
EMF 84 1464 830 114 335x335 540 324
EMF 123 2360 1200 (5] 410x 410 760 416
EMF 145 2360 1200 85 410x 410 760 416
EMF 170 2490 1330 85 410x 410 760 416

Lt b

i

AR A
A

Rl N I
w
d
] o
— o 5 20
EMF 52-84 EMF 123-170
Note: Pimary terminal will Note: Pimary terminal will
be mounted at site be mounted at site

AES natrument Tiansfornnms. — Suyors Ckioe Eation 3, 2008.03 H-7
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6 dzgo, Ihogbzgwom PEXLIM-RO96
Metal Construction With counter
6 3fs®dmgdgeo/Manufacturer S.A
6.1 LBobosd@Go/Standard IEC 600099-4
6.2 0309960 BgbBHomgds/Typical testing Yes
30ds@Mo 3oMmdgdo/Climatic conditions
6.3 35960L 35gb ¢9d3./Maximal temperature of air °C +50
6.4 35960L 80b. §993./Minimal temperature of air °C -30
Lgolid®mdOl mbg/Seismic level
6.5 Lol dggamds/Seismic intensity 8
6.6 GHob@Bghob dogb. 93sems/Richter's Magnetic Scale 53
$9g5039M0 dsbslioomgdgero/Technical properties
6.7 0bmsgos/Installation type 3o69/Outdoor
6.8 D30l mbosb bodoweg/GAltitude above sea level M <1000
6.9 Ur 99985 dodgo/Rated working voltage KV 96
6.10 Uc F)oﬁgﬁ)d@ogo@ ©sb53g9d0  dedgs/Long-lasting KV 77
permitted voltage
6.11 Bmdobserwy®o bobdomg/Rated frequency Hz 50
Oodb.  Bo@Bgbo  dodgs 10  KAp  bmdobogrn
6.12 29691b@30L  ©gbol  360dz6gemdoLLl  Maximum KV 2375
residual voltage at standard nominal discharge current of
10 kAp
05gus. bo®Bgbo dod3s 500-30/80 gemFgdol 0d3Meliols
6.13 Hols KV 187.8
witching residual voltage at  500- 30/80
6.14 29790b30 Log®dg/Leakage distance mm 3240
7 9;3e090, IMo;3H39E0m PEXLIM-RO36
Metal Construction With counter
7 fommgdgero/Manufacturer SA
7.1 LBobs®@Go/Standard IEC 600099-4
7.2 03060 Bgb@omgds/Typical testing Yes
3wodo@nMo 3o06mmdgdo/Climatic conditions
7.3 35960b ds5gb B9d3./Maximal temperature of air °C +50
7.4 30960l dob. Hgd3./Minimal temperature of air °C -30
Igolidoy@mdols combg/Seismic level
7.5 LgoLidme Iggamds/Seismic intensity 8
7.6 Gob@gmob dogb. 83scms/Richter's Magnetic Scale 5.3
Hagbo3m®o dsboliosmgdgero/Technical properties
7.7 0bmsgos/Installation type 3969/Outdoor
7.8 B30l Mbosb bodoweg/GAltitude above sea level M <1000
7.9 Ur 9+98s dodgo/Rated working voltage KV 42
710 Uc _bngﬁ)dq)ogb@ ©sbod3900  dodgs/Long-lasting KV 36
permitted voltage
7.11 bmdobsyy®o bLobdomg/Rated frequency Hz 50
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Oodb.  Bo@Bgbo  dodgs 10  KAp  bmdobogrn
712 29691b@30L  ©gbol  360Fz6gEMdOLLL  Maximum KV 88.2
residual voltage at standard nominal discharge current of
10 KAp
0odl. bsBgbo dsdgs 500-30/80 gerFgdol 0d3embiols
7.13 Gorls KV 69.2
witching residual voltage at  500- 30/80
7.14 29790b30 Log®dg/Leakage distance mm 1080
110/35 kV 63 MVA POWER TRANSFORMER
S. . . .
No. Technical particulars Units Data
1.0 Supplier Details- 9m3fmgd@mol ©gEsgedo
1.1 | Name of Manufacturer
dhomamgdgwo
1.2 | Address of manufacturing works
30503 gdls Lsdmscm dolsdsGrmo
P.0 Type of cooling ONAN/ONAF
3930900l 3030
3.0 Continuous rating under specified service condition -bsba®dwogo 6m30bseow®o 3985md0L 30HMBJdO
3.1 | With ONAF MVA 63
3.2 | With ONAN MVA 50
3.3 | With one cooler bank MVA N/A
4.0 Type -&o3o 3969, bgomo/Outdoor, oil
immersed
5.0 Number of phases-gs%gdol Gogbgo 3
5.0 Vector group-ggd@m®aewo xaso Yn/Yn
7.0 Rated voltage-6mdobsgnm®o dsdzs
7.1 | HV side -8s@sco dsdgol dbaotg kV 121
7.2 | LV side- sdogo dsdz0l dbotg kV 385
3.0 Type of Structure/ LEHGNIEBHWOHOL GHodo Core/ Core/aMasgboco
Shell
D.0 Uk% s.c.Impedance % 11
0.0 Withstand Time in seconds/ 3s9maol ®em §sdgdd80
10.1 | 110 % 6mdobermEo dsdgolb/With 110% of rated Continuous/bsby®dwgo
voltage
10.2 | 125 % 6B80b6s¢ovg®o dodgol/With 125% of rated 1 min
voltage
10.3 | 140 % BmdobogrmGo dsdgzolb/With 140 % of 5s
rated voltage
1.0 Rated current-6mdobseovy®o gbo
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11.1 | HV Winding-8s@aogo dsd30L 3@-wo Amps 300.6
11.2 | LV Winding-sdseo dsd30l a®-eo Amps 944.8
11.3 | No Load Current-s3ddo bgerolb ogbo Amps 0.58 A at HV side
11.4 | Excitation Current-sab6gd0lb gbo Amps 0.58 A at HV side
2.0 Rated frequency -6m306s¢re®o Lobdog Hz 50
3.0 Noise level when energised at normal voltage dB (A) 85 dB No load sound pressure
and frequency without load/ b3sw6ol mbg
6m3obogm®  dsdgsls s Lobdotmgbg
dm35mdoLSL
4.0 2°005)300m30L  boddgsgmy IEC 60076- as per
Part 7 s6lsboghummo (Overload capacity IEC 60076-7
— As per IEC 60076-Part 7, (No loading limit
imposed by bushings, taps etc)
5.0 Maximum designh ambient temperature Deg C -40--+45
0ogb. Ls3OMgdBm ao690ml 3gd3gMsGnes
6.0 Temperature rise of oil above reference peak ambient temperature
Bgmol GHg8396M3GHOoL 51939 396M90mU ¢ga3gGm@weol 3oz3mMo 360d36gmmdols bgzom
16.1 | LG ONAF memb/ At full ONAF rating K 58
16.2 | LEwme ONAF e/ At full ONAN rating K 58
7.0 Temperature rise of winding above reference peak ambient temperature
3033600l Fgd39MaGYIMol 5§g35 39Mgdml ¢gad3dgmod ol 30zwMo 360dzbgaermdols bgzom
17.1 | by ONAF e/ At full ONAF rating K 63
17.2 | by ONAF émb/ At full ONAN rating K 63
8.0 39983950@OOL  dogduodmdol  rododo. K 76
Lodmom feromco 2390q0mb
39939605@ Mol ®mlb/Limit of hot spot
temperature for which the transformer is
designed. Over the maximum yearly weighted
average ambient temperature
9.0 Basic insulation level — HV winding
0bmmd3o0l mby 3d aMoabowby
19.1 | One minute power frequency withstand kVrms 250
voltage/1 for-s60 Lodmghzgerml LobdoGmols
23500bS3EIwo dsd3s
19.2 | Lightning  impulse  withstand  voltage/ kVp 550
9 39Job 03379lob 2o9mboEggwo dsd3s
0.0 Basic insulation level — LV winding
0Bmd300L ©Mb)-d yMmsgbowo
20.1 | One minute power frequency withstand voltage kVrms 95
/1 fo-sbo  Loddgfiggeoml  Lobdo®mols
2500bS3Iwo dsd3s
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20.2

Lightning impulse withstand voltage /
9 39Job 03399lob 2o0mboEgEgEo dsd3s

kVp

250

1.0

Tap changer (OLTC) as per specification

ds®ol (OLTC) bidg3080353000 356l5b0gHhwy@o

21.1

Provided in winding
3Moaboergddo

HV/LV

HV Neutral end

21.2

Make
homImgdgwo

21.3

Model no
dmawob #

21.4

Continuous rated current
bsby®Hdaroge sbdzgdo gbo

Amp

331 Tr nom tap
400 AOLTC

215

OLTC range do®ol bw3®gdo

+9x1.25%

21.6

No. of steps Lsggbwyol Hom@gbmds

19

21.7

AVR relay and control system

2.0

HV bushing -89 358mdyggzs60

22.1

Make & type dfs630m9d9e00 s GHodo

22.2

Rated current 6mdobserm™o gbo

Amp

630

22.3

Rated thermal short time current og®dwero
900MoMdob 9.9 gbo

Amp

25 kA 2s

22.4

Rated voltage 6m30bsgro®o dsdgs

kv

121

22.5

HV bushing 1 minute power frequency
withstand voltage/ -0 g58m3dygs60L 1 oo
LodMgP39m  Lobdo®mol  godmboggero
35039

kV rms

260

22.6

HV  bushing
voltage /-09

lightning impulse withstand

29803943560l g 3Fgdols
08379lbobL 259mboEYEo dsd3s

kVp

450

22.7

Creepage distance/go7mb30L dsbdowo

mm/kV

Min. 25

22.8

Minimum withstand value of cantilever load on

bushing/gs0m38y3s690%g 30bLemwmeo

dserob 24500mbSEIO

dobodserMo
960083690 mds

09935 ©1GH30MM3o:
Cantilever operating load: 2000N

23000bSEIX0 IGHIFOMMZS:
Cantilever test load: 4000N

22.9

Transformer HV terminals suitable for
connection to overhead transmission line
AOBLBMOIsGHMOOL  3d-bL  IMIF Mgd0
L5359 ™ 24900593900 bsbmsb
90LOgMH YOS

Yes / No

Yes

3.0

MV bushing-sS go0mdygsbo

23.1

Make & type 9fs6HImgdgao s ¢Ho3o

23.2

Rated current 6m3observ@o ©gbo

Amp

1041
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23.3 | Rated thermal short time current 9.9. cogbo Amp 63KA, (25)
23.4 | Rated voltage/6mdobseomo dsdgzs kV 24
23.5 | One minute power frequency withstand kV rms 50
voltage/ 1 Goo Losddgfiggerm  Lobdocol
299mbo3gwo 35035
23.6 | Creepage distance/ qo70630L boa®dg mm/kV Min. 25
23.7 | Minimum withstand value of cantilever load on Cantilever operating load: 1575N
bushing//gs03y3s690%g 30bLmwro Cantilever test load: 3150N
doeroll  dobodogryMo  AsdmboEggero
960083690 mds
23.8 | Transformer HV terminals suitable for | Yes/No Yes
connection to overhead transmission line
GMbLRMOIsGHMmOol  dd-  dmIFgHgdo
Lo3ogMH™ 390593990 bobmsb
dobogM09ds©
4.0 CT details gogbols ¢®-6gdo
24.1 | HV CT core 1,4,5; Neutral CT core 1,2
99 ©.¢ aMogbowo 1,4,5; 6yo@Mowol ©.¢
3M-o 1.2
Accuracy class/ lobmbGol 3esbo 0.5
Ratio/3m99303096¢0 A 400/5
Knee point voltage Vk/asG@s¢gbol \ >500
§9OGH0wOb 5035
Magnetizing current at VK/@s3s3b0@gdols mA <50
©gbo
24.2 | HV CT core 2,3
99 .¢& gMogboero 2,3
Accuracy class/bo%bEob 3ersbo 5P20
Ratio/3m99303096¢0 A 400/5
Burden/dgm®so 36-ol sG300mgs VA 50
24.3 | MV CT core 1,2,3
©d ©.¢ aMspboero 1,2,3
Accuracy class/bobml@ol 3esbo 5P20
Ratio/3m99303096¢0 A 1500/5
Knee point voltage  Vk/gsG@s¢gbol \ >500
P9OGH0OL dsd35
Magnetizing current at Vk/@s8sab0o¢9d0l mA <50

©qbo

104




ENVISO
5.0 Maximum current density for HV & LV Amp/ ~45/~41
winding at any tap position / dsgu. gbol sgmm
bod33mo3g 83 @5 ©I-L aM-EgdDHY
350059MM39gol BgdoLdogmo
900 m3smgdmobmzols
6.0 Efficiency at 75°C and 0.8 power factor
75°C (059 0.8 LoddgmsgMol 3mg8030gbBPg 9BgIHEDS
26.1 | Efficiency at full load % 99.43
LM LoddEs3MYHY 9RBIJGHIOMdS
26.2 | At 3/4 load s@306Mm30L Y-y % 99.54
26.3 | At 1/2 load @s@306Mmg0L Y2 by % 99.62
26.4 | Maximum efficiency % 99.65
95gdl0Bom0O 9839dGHWIOMDds
7.0 Cooling System-g530980L LoL#gds
27.1 | No. of cooling units per transformer No cooling units -
23930900l Imfiymdowmdgdol Mogbzo G®- 8 fans total
%9 (Excluding spare)
27.2 | % capacity of each cooling units % ~12.5%
% LoAAWHZM]) DOMMINWO  AS30JOOL
9mfigmdomdolomgzgol
27.3 | Number of Radiators per cooling unit 24 radiators
5@05GMMIO0L M5MYbMds MOMMYMwo
23530900L LobEgdobomgzol
27.4 | Quantity & rating of fans per cooling unit No cooling units -
239309006 LoLiBgdob  39bGHOWSGHMMGdOL 8 fans total
omEgbmds s LOIES3MY (excluding spare)
27.5 | Number of standby fan per bank(cooler) 2 fans spare total
239309006 3mfiymdowmdol  LatgBgH3m Cooling system
396GH0WSGHMM0
27.6 | Auto operation of cooler provided Yes/No Yes
23530900L LobiEgdob 53E Moo JosMmgs
8.0 Fan motor -gg6@oma@meol dMsgs
28.1 | Make & type of fan -8fs®9mgdgero ZiehlAbeg
28.2 | Voltage/dsdgs \ 380
28.3 | Phase/g5%s 3
28.4 | Speed/boRdstg RPM 670
28.5 | Insulation class/o%m@oszool 3erslo F
28.6 | Duty/6gg0d0 S1
9.0 Marshalling box/89936gd0 gmomo
29.1 | Enclosure ingress protection class IP55

©5(330L batolbo
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ENVISO
29.2 | Weatherproof with canopy/+35806@md0olgs6 Yes
5339, 39IBMOHZ0m
29.3 | Panel sheet thickness Mm 2
BIOGwob Lobgy
29.4 | Weight of MB Kg ~300
fobo
0.0 Transformer tank-@®sbbgm@ds@m®ol s3bo
30.1 | Tank — conventional type Bolted cover
53H0-958585(0XMgdgo 3Hodol
30.2 | Thickness of steel plate used (bottom/ side/ top) Mm Minimum
BESEOL BMYOEEOL Lobdg 15/6/15
(J3905/895/Y)d)
30.3 | Tank design tested as per relevant IEC for Yes
Vacuum & Pressure test
o3bo  IEC  L@sbposd@olb  dobgopgom
OIGHOORYd  35393NG  ©s B30l
GIbOIRPY
1.0 Auxiliary device-gsdbdatg sdrsemgdgdo
31.1 | PRV make / type / setting Yes
31.2 | Buchholz make / type gs%w60 Ggwg/Godo Yes
31.3 | Oil Surge Relay (for OLTC) make / type Yes
bgomob 29M3930L M99
(3o60)/8F50Mgd g0
31.4 | OTI make / type Yes
b0l $983. 06035@GMM0/G030
31.5 | WTI make / type Yes
3M-¢ob $933. 060035G™M0/BH030
31.6 | Magnetic Oil level Gauge make / type Yes
D900l mbol 358396909 0/GHo3o
31.7 | Installation levene above Sea <1000
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9.3 153896903 ¢rm-3mbLEHGMJg0o bsfiogro
9.3.1 36Mmgd@omgdolmgol bsfigolo dmbssgdgdo
Pomdmoagboo  3Hmgd@o  0m3z5¢0oliobgdl  FoMbgMEmsb, 0swOMXOL  Jgol  LsdbMHgo

B9OOMd0L  d0dYdsMgE dYdsMg dofiol b533900bg (LogzsabE®™ 3moo 83.20.01.661)

99dGHO™ 939L5a MOl 5d96gdL.

Lofgolbo Imbs3999d0

e Lo3MH™M9dBH™ J39B5AMOOL BHIOOGHMEM0S 8EYdMGMBL Bo®Mbgrerols 3borodswodg@do.

*  939LsEYMMOL  BHIMOFGHMMO0L  MHgwogxno  Fd3005,  BOOOEMOMIMLOZE)00b
LodbMYLZWYM0LS390 F30MY OJsbgdom.

e 15399690 m Fmgbol LgoldwOMds T9RIOL 8 dagls.
o 5BHIMLBIOM 56 5OOL EOdObIMYOMO.

*  Y39wsHY (3690 M30L LdMsem 3H9396MoEHWOHo doduodmdo dgoy9bl 30,3 °C.
o DsdmnmOoL 439wsbBY 3030 39MH0MEOL LsdrsEm gddgMod e dgoyqbl -0,1 °C..
¢ eommo boergdgdol xsdmmo booy - 495 d0.

o 0M3w0b byRsmoL fmbs —0.50 3.35

o 230MbGHOL LybMbY©mO Boyobzol be®mds@omwo Low®dg - 0 L.

* 4560l boBdsMm0mo s(Bg3s - 0,30 335

® 339L5PYMHOL AT-L S FoOIM30L 319bgE0L FabmdOls 589bgdsl;

® d5™3560 GHEMBLRMMT>EHMOOLm30L LydoE 33Ol IM{ymdSL BgmNT0WGOO MOINMO;
® d5e™3560 GHEO-M0LM30L 5356000 HBgmdgd36mHgdo LobEgdol dmfymdal;

® 999G IMfiYmdowmdImS bdgMbgdoL Imfymdsls;

® JofjolBgs s Jofold39gds L3809 M sGBGdOL TMHYmdsL;

® LObOBM s LobdEE G 3MEOESEGOOL AMYMdSLs;
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J3LoAMOHOLMZ0L  FodMYMBOo  GHIOO0GMMO0L Mo gxnol ®50dg JoMIMWO  (33CPOEIOS
360HMmgdBHoom 9O 5MOL  gom35oLfiobgdmwo.  Qom35eolobgdmwmos  J3gloy ol
AIO0GHMM05Dg B0ssaol ggboll dmblbs 15 LI LoE®IgHBg s 30 LA Lobgol bégdol
053393600 LsxgsGOL Jmfgmds

939L50IMHOL Ba3MMIJBH™ 3H9dbozm-93mbmdom@mo dsB39b9d0gd0s:
1, $9Ho@mMool o mo 4125,0 32
2, 2565996006930L gs®mo 541,0 92
3, 3965996056900L 3mgz303096@0 ,,3-1“=0,1
4, 2565096056930l 0bEH9bLOgMdOL 3Mmgz03096G0 ,,3-24=0,2
5, 259%356900L 3m95303096@30 ,,3-3“=0,6

909dGHOMAMGYMO0Mdsms  bogMgbgdo  ©I3MMYIEBHIOMos  dmbmwommo  63.0.
153063309000 S WOMMbOL BoMBMgdO.

dognmgzsbo  BHO-MolL  1sd0M3IZIO  PI3OMYIBHIOMWos  FmbmwomMo 3.8,  -00.
b903000gd0 mOIM bsfowmd®mog dg3Lgdmeos 40-50 3 RModiool wmOom. Bgmdodmgdo
AT od560GJd0 Fggbsdsdgds ,, ITYI*-l dmmbmgbgdl.

36MHmgdBHol dobgz00 935M0Mwo Bgdna3M9d0 LolEgds HBgmT0IVGd0 MEOIML QoMEs>
dmo393L dofjold3z98s B9g0dqd36190 M9HBIMH3SML S BYNYSTEHSE JoEgdls.

9.3.2 35356010 BgxTgdzMgdo LolEgdol sbasmodo

Lofgolbo Imbs399930: dogrmz5b0 BHM-MHOL QodIMOGEMEo Dmdgdo 7,07x3,80 d
GO-6M0b 3mO3MLoL Lodswag 3,90 3
bgomob fjmbs 18,98 ¢
Bgomol dmEmermds 18,98 : 0,84=22,60 d°

G®-0b 339603069 wol Bsermo: S=(7,07+3,80)x2x3,9=84,79 8?

108



ENVISO

1. Bgomdodpgdo:
59003090930 LEboMYGOEM BMIGO0 g9gadado. ITVI-ol dobgz00 Mbs oymls :

Log™dyg 7,07+2x1.5=10,07 3. (36m9dGHom Logmdgo $090w)wos10,10 )
Loasbg 3,80+2x1.5=6.80 9

dM3MCMdS 996 0gmb 56M56539gd Bgmol dmrermdols 100%.
903000930l B5JE0MMO JmEEmds sGOoL 10,10x6.80x0.34=23.35 93

2. Bg»899369d0 H9HgM3560

B9gndgd3Mgdds M9bgM3MeMTs Mbs ©s0GOML  GHM-MoL bgmol 100% s bsbdGmol
JOMdoLEL  ow3Mowo fywol 80% 30 fo-ob @sb3sgwmdsdo. ©s3mowo fyswo
05635600905 BHEM-M0L 2390300920l BoOMMOL s HBImT0dgdol BoGmMOl Jobgzom.
396dm, 0,2 o@mo 192-By.

G-60ob 23963009990l BoOmOo SMoL 84,79 32
b9330d0gd0L BsGmo 10,10x6,80=68,68 32, bsbdHol JOHMBdOLLL s®3M0wwo {gwol 80%
962560039ds d99gabsoMaco: (84,79 32+68,68 92) x 0.2¢» x 60 {0 x 30 fo» x 0,80(80%)=44200
Wwo30=44,20 33, 5699 Bgmd93M900 MHgbgMzmecmol dMds JmEEMmds bs ogml
565653090
22,60 +44,20 =66,80 3°.

369JGob dobgz00 Hg0dgd30M900 MHgbgM3msMOL 3ds BmEwyErmds 6ol 67,2 33

d00056Mmdsdo 935000 Hgmdgdzmgdo  LobGgds LOWMs  9305gmzorgdl  , ITYI“-L
dmmnbmgbydb.
doflolBgs L3909 M sM®bYd0 I3MMYJBHJOM0s 565360gd0 613.8. VMO0 S JOWIHLIMZOL

BOWYO0m, MHMIJmS IBHYIS Q5035olfobgdmmwos JsMbbmws. 3OGmgd@do Lozsdgum
SMbOL 056930l oG0S Fom3seoljobgdmeros 10 1A bobdol, 40-50 33 GOS0l WMOEOL
dmIbo9d5by.

©03-b s LLA3-b Ggbmds
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@3- > LLI3-L LadOHMgdBHm Ggbmds LmE3Mmbs BMOTobss  ggadsdo, BmIgdoom
16,90x11,40 3@ Dmdom, dofjolidots s dofoliBgs LG oo.

©3-b @5 FoMM30L 3196gdEH0L LadMmgd@m dgbmdol &gdbozm-93mbmdoMo dshgz969dwgd0s:
396m0d0b 9565896056900l BoGmo 192,7 92

396m00L LogHM(LabsMYYdIM) Fodomo 345,0 32

396m00L Loddgbgdwrm dmr)emds 1214,7 33

d96md0bL Lodsperg 7,1 0

396m0d0b dodlodoeMo Bow®dsgqds 2,25 3

d96m00b doduodseyMo doero 6,0 3

LogoMM39wml  dmsgzmdol 2019 fewol 31 dsobol, #255 ogbogdol  msbsbdo
Lo3MMgdBH™ 99bmds 8093936905 II 3asliol gbmds-bsggdmdsL.

©ad-b s T30l 3MbJBHOL(LLA3) Fgbmdol  LydoEM3lwdOl FBMIgE  ,  dBY39

999GHOHMBMFYMBOMdIMS BogMgbgdol LodoM33wgdoL BAgE 3393w0bgds 539bos:

e N2(dpQ) mobs 05 gs30Lx39M0, Bozwgds GH9bosbo, dgs@o 3mbLolEgbsool,
bo3dome 93360030.

1083360039 1,77 ¢/L3% 39PO0 FgFoEmds 50 335 Jos bobmbols 3mmby 219
©9BMOMHI>300L IMIEo 18 335; LosbRMOTM Fobosmmds 200 335; ©Ts39d0L
oMol Jobgzom bsddgbgderm dsbo d09g3mm369ds IIT xamal.

93950 MHOL  EIBMOWWO  2odsbsfoErgdgeo I YMdowMdIBOL (©Ad) s LoghHom-
Logd39LoMGm JoMM30L 316JEOL (LLA3) F9bmds I3MMYJEHJOME0s:

* 39M39Lvga0;
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* P9OGH0wM3z560 LodoM 3z gdom;
* 3mbMEomMMo ©306509FHM™BOL goobrMz00m s 0O EYIEro bmMz0m;
* 39wgd0 3000 sddgbgderm derm3zol — Bmdgdom 390x190x190 ad;
* 9005 S oMy Tganglizs domazseolfjobgdemos 399963 J30d0L blibstoom.
d99b30L 999 BoBEYOO Y6 IOGIMML Y3MMSEG0MEOo (399963 0L TbgBom.

0593900 ©3- 5 FoMM30L 3MbJBHOL Lomagbmgddo gomzseolfjobgdeos dmbsozol,
L5FMMHORIMUS o Bb3396dT0 - 3gMTM-M60E Ol Foergdol;

* 3969 356090900 - om™bol;
* 596X 900 o J0O 39090930 — ,,09E MG ToLOL”.

396m05  35035¢0LHobgdmEos  dmbmeomy®o M306509GH™bol  39M3sbom.  39egddo
99953L9ds 259mygbgdmo 3Mowo Lsddgbgdwm denm3o Mbos 0gml 5M9bs3wgd M-50 356300,
09mds8o - 59539 356 30L (390963 J30d0L blibstro.

360M9d 300 45035¢0b{i0b9dw0s 390l Fymdgdol ymgzqwro dgbsdg 3mmobdmbEsw®o
6539600 560HF0Mgds 5MHT5EHIMHOL B5YgO0.

396000L 3060350, A9IBVIM3900 s BOA0M3IZEOO 90350 LfobYdMwos B25 3esbiols
09BH™boLosb.

139GHo0Ls O 3MFJOOL  MOPOYMPS339NOL 339609000  Aom35¢olHobgdMos
5306 gd0L 56E0LgoLdMMo Mmbolidogdgdo.
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10 110 33 95330l o359 gangdEMHMSsd39d0 bsBo

10.1 36Mm9dGHoMgdol Lsgvndzgeo S A0MO0MSEO 1530bYdO

$0b59qds69g 3ds 30:Mm9dEH0 T390 0s 45059399 Jugemsb Jogmmgdols
BoMR9dd0o LU ,,LLY*“-b s 3L ,,JoONE0o X967xM0F96“-l MOl goxgm@IgdmEo
15.11.2021 §. Ne60-7-121-1042 bgend93649e900L 53o6ergddo go3g0weo ¢gdbozméo
306d900L Logmdzguby.

3996037960 306:Mdgd0L 9Lod5F0LIE 2omM35¢0olHobgdos A3L ,,dsMoo
X9696903960“-L dbofgmd 110 33 dod30L J39LoAOLS s J/b ,,050:6990-500-0l 110
33 350300 g59565(0gd9e dmfymdoemdsdo sdsdgdren bobsBm Mx Mgl dmGol 110
33 350300 B359Mm gab-l 3O:M9JE06M9d5-00969dMd.s.

39950396 306HMmd0L Jobg300 25m35¢0l{obgdmeos 50 g3 LOIIWH3EOL YowoEJds
dol 30609030 ©9bo 0dbgds: I = m , Boog P - 40000bs3990 odGHowmeo

LoddWH5369s, U - 35039, I - 0gbo, cos - 59EHomemo Loddwrszmol 3mgn0309bEs.

_ p 50000
V3xUxcos 1,73x110x0,9

= 292 533960

5Q0WBY goligeroll 99gao dgocBs sboo LadMmmgd@m GHMOLoL ©s89body

5 B9Mbs3 030, Bo0bsE ™3G0S  Bs0oMZows  gOmO  356M0sbGo. FgdBgmo
330350 5 GHYMbSEH035 89056bTgdMe 0465 ©59339000056.

999690 md0LmM30L  A5TMYMBOOo  GHIOOGHMM0s  FEJOIMGMIL  ILEbEgdIMO

3969@0oLgob dmBmMgdom, Jogrsd 950bgME0sb BOOWM-s0dmbsgugmoon 3-4 39-do,

050Rsl  domol  300MOGL  EILOZWgm  bofowdo.  BHIMOEGMM0S  IBIOIE0S
055bgME0 LOFSOOm.
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ENVISO
gbMoo 10.1 Bgdbozmto dsbggbgdemgdo
N Q5LObgEgds 9OMYM0 3obsliosmgdgero,
bsrolbo
1 0099E0ob abbYgdS © 5IEYOSMGMDS »000b69Mol 3Bol gegd@®Ombsa®mo®, 110
33 95030L gargdBHOmssd3gdo bobo, J399m
Jo ool Msombo, 356Mbgmemobs
9m603035¢0GYBH0, BodoMm3zgem
2 999690 mdol Bodo Sboeo 9899690 mds
3 5o LoddEs36MY 93¢ 50 (AC)
68 (DC)
4 00053560 o035 33 110
5 bsbol boa®mdg d 2559
6 999 HMMy559(3990 bsBol 330l bmbs 35 12.3
7 dofiol  6533900930L  Loghomm  GoGOMdO, | 92 208.0
56dgd0lbm3z0L
8 3965896056900 BH9M0GMM0s, 56dgdobmgzol | 92 117.0
390Bgmo  Mm3GH0To@mo  LadMmgd@Bm  GMsls  d9ygds  dbmem@  Ladsghm
9mb5339000L556.

Bofigol  9BHo3BY 9 GHIMbsGHOMOo  BHEMLLgdOL  3599MoMo  33eg3s  (LoBsROM

33w939) ©553dbgdmo 0ym BosGgodd ©993990L, 9MLYIMWO  GHM3MYMOTBOMEO
39000 5 bgs Ambs39d90%bg.

3904365 LadmmgdBHm GgMo@mmool GIS dm@gwro, Lssg 656396900 ogm doMomowo

D9OGowgdo s @obdsg@o. GIS dmEawo sMgm39 9903930 Y39s LBadmmgd@Em
dobolinsmgdgel, MMIgdoE 50b0dbMw  FHYMHoGHMM0sD) 000bsMgmds, 39MIM,
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35900, 3O 3HYMH0GHMOH0900, SOLYGIMEO JE9gd@MHMPsI3gd0 bsbgdo s Y39
bbgs Mm309J@0, OHMIGerlsg Bgae3wgbs 593L se@gMbsdoo G®maligdol 99MBgzoLmsb.

©IAHOMMO® 0gbs gosbse0Bgdmwo GIS dmgero gzgms Jguoderm 1o35M0M
3@ 9Mbo@ 03990l 459m3gboll dobbom, MHMIgdoi dolsmgdo 0dbgdmes 89090

doM0md©0  B3JBHMMGIOL  3Mmboor: Lsddgbgderm, dobsbgwgwo aHgdo, LmEoswyGo
399BHME0, 39023H9760399600 s 29MMYoMMHO MO3900, FoMgdm 9D 39d0 s bbgs.

3999605 ©3MFs390M9o s BHYMbo303900  39edmfdgdwo o
3995900 0dbs Loggwg 330939000, MMIWOL EOMLSE LE3OHMgJB™ Fmbs3300090DY

50©96009% 9O  gobbmMogm©s  sEowDdg  30BoG0.  LodMdsm  XyMRBOL
09095003960 Md580 9900mbb: gab-U 0bj0bcMgdo, CAD-0b s GIS-ob L3gaoseolgdo
Q> bbgo.

1539¢g 336930l Js3500 doBbgdo oym:

390Bgmo  BHMILOL s FHYMbs3H039d0L 5o bg T9BsLYdS @S BoFoMHmgdol

09900b393500 253069 BH0M90S;

- 990Bgmo  GHMslgdol ddgbgdemdol  3momboo  Jgizpligds s 3m@GHgbsomo
890©3900L 3odm3rgbs;

- 00MIM0 3AHIMBIGH0ME0 30000EMMOL Jobobzrgwo gHgool dgxslgds o
5boero dobvligErgeo gHgdol dmfigmdol 5930w gdEMdOL odmgegbs;

- 5MLYIMWOo 0bRMILEGHOMIGHMOOL dmbsmEbymo bgyo3wgbol godmzmgbs o
39935905 36™9dBHbY;

- 399905160 33w)3900L 9EIPIQ ©IIRIBIWO JrbsermEbyEro ygmMolggdol
0096&0x80E0M05 S F9939L909;

- 3039630960 25090 s LmEosEMHO T9DLM39d0L 0IBEHOTROE0MGD;

- 396dm 65339090D9 3m39b30IMH0 Dgyo3wgbol dgz3olgds.
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3599M5mmo S Usggmg 33e0g3900L MMl 250m3mobos  sen@gmbs@oggdol
093350900 6 (9d3L0) doMHOMIEO 3MoEIMHomdo:

989690 mdol Lodbgergqdo;

- 29MMY0s O 29MMH0L3Jd0;
- 9obslgergeo aHgdol sOLYdMOY;

- 29M93mbY33000 9BMM©39d0;
- bLMEoSWYOHO BogEMMO;
- D993 gbs 39M3AM 65339009d3%b9.

93b-U Ls3OHMgIB ™ BHMLOL EsbLILOsMYPDS s BYJb03MMO TsbalosMYdYdO:

110 33 95330l 9gab-b LadOMgd@ M GHMILOL bLogMdgs 2,559 30., MdMIgEwoE FYdSMYMOL
LB LoJomM3g™To, 8. IBH3I3OOL FoMx 3965 965350gd0L - 3. sEygMOL, bOrvAo,
358536M0L5> s FEo396M0L 5 Hgddo.

Lo3OMYIB™ BHOSLS 0339905 (399Mm©sb) F9cga0 gab-gdol doge:
- 220 33 950300 b53sgO™ gab ,,856M679e 0 (LL ,,LLY);

- 220 33 95030l MY 533096 gab ,,crmmoam®s 1-2% (LL ,,LLg“);

- 500 33 95d30L 9ab ,,35M:d00 (LL ,,LLY“);

- 500 33 93b ,,0L9M9gm0“ (LU ,,LogOmlgbgMaM™™).

Bo3MmMaJBH™  GHOOLs 93O gm3g 33900L  dofold3zgds  FogolG®moEE  4oBLOILL,
dofiolid39ds Mm3EGH03MEM-0mF3356 3509l o 3oGo6ds MO bgggdl.

L50b50bOHM—gMMYoNEGHO 30HMBYOOL LoMmnwol dobgwzom (1.6. s §. 1.02.07.87
©obsemo 10) Lod®mgdBm Ggeo@mMos 9093mm3bgds 1T (LsdMowm LoMOmwols)
39393MM0L.
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ENVISO
L9goLAMEO LododMMYdOL M30L (,LgobdmBggao d89bgdermds“ 36. 01. 01-09) dobgzom,

15330930  BHIOOBHMO0s  2oboggdMwos  J. Bs®bgmerols  30dEgdmgE, MMIol
05056Mdsy 8, LgoldmMMdOL asbBmIowgdm 3mgxoisogbdo A= 0,14. 3GbEH9d0L
393930605 BgoldOH™odoL dobgz0m - 9 dowo, Lsddgbgderm dmgbol Lssbys®odm
LgoLIMOMBS QoboLIBEZOML 9 doroom.

B030L EMbosb dofjoll 60FMwgdoL EMbgms O3sDMbo Bgeyqgmdls 475,5-522,97 I9¢OL
dmeO0b.

Lodd9bgdErm 3ods@mermyool (36 01.05-08) dobgz00 LadOHmgdBm dsbo 0dyma3gds
99900930 3035GIM0 30OHMdYOOL IJmby Goombdo (ob. 3b. 1.1):

gb®oo 10.2 bs3sgmm gab-U b 3GmgdEomgdolsmgol 3gmBgmmo 3eods@rMo 300HmdYd0

dsbolosmgdgmo
35960l 95gdL08se MO 3$9339M0GHMS, °C +40
35960l 3060350 3983960 v6o, °C -25
35960 LM HEoMEOo FHgd3gesd s, °C +12,1
35960l 399339656 yobr)edm330L MM, °C -5
35960l $9933965GHMs ool MU, °C -5
359600 $9939M5GHIMS ;jbﬁ)(('))g @5 94obmardmazol oMm, 5
4obmdm330L 3geob Loldg, 80 10 (IT ®s0mbo)
6ol doglodor Mo bLobdsty, 0/§0, 24 (IT ®50mbo)

Lo3MMYJBH™ BHOOLOBY FMBESYds 13 350 30(OMdSB0sbO 3MbME-363960mwo
Loy®gbo, GMI9d0oE Pobmoglgd0sh wommbol BsdoM3zwgdby. Lowgbol GHods
d960Bgmos AC-120/27 35630L Logbo, bmwm Mm3EH039M-0MmF3M3560 333500l 3035
OPGW 30E39z (ITU.T G.652.D Recommendation Link do®@gom).

9990 3Mm9d@do godmygbadmwo o0dbs LEHIBIOEGHWWO Bsbows-dmfymdowrmdgdo,

116



a>

ENVISO
060300 3mbLGHOMJ3o0l  BJmbg  Laghgbgdo,  0bozowsIMo
3MbLEAHOJg00L  FJmbg  ommbol  Lsdo®M3zergdo s bsbol Lbgs  gargdnb@gdols
Mboxzo30MH9dMwo  GHodomo  3mBLEGHMMI30900, OHMIWIO0E  93059MmB0Egdgh  yz9ws
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335G MMOL bosddMm

HMBLEMOEHOLS s F9JoboBagdOL Lyamdo
9ombofibgm 3mdzo

09&™bob dofjoldznds s3Bo

. 0Bg-4969MsEHmMo boddesgmom 630 330

©® N U e W

10. Lags®orem xobmemo
11.15 g39bsam®mol 996mdol 39630305

939L5AMMHOL  JgbmdOL 3960300l 3OMmgddHo dgygbowos CHull 2.04.05-91 25000m™do,
39530Ws3095, 3mbOE0MYdOL Qom3zseolifobgdoom.

12 mlssg3mmbmgdols A9d6039, bobdo®mUsfobsowdgam
0mbolidogdgdo 399690 mdsBg s 3mIs bgamol g9sdbogds

Y39 1539670 M-BodMbEsgM sdwgdscm Mbs IguBrerIl MLsRMMbMYdOL Fgdbozol Imddgwo
09Lgdol qlodsdolo: Texmmka GesomacHoctu B crpomrenscrse CHull I11-4-80, Mocksa, 1983
Enumbie nmpaBmia 6e3amracHOCTH IpY pa3pabOTKe MECTOPOKEHUI ITOIe3HBIX MCKOIIA€MBIX OTKPBITHIM
cioco6oMm, Mocksa, Hezpa, 1970 Exunsie mpaBuia 6e3annacHOCTH IIpX B3PBIBHBIX paborax, MockBa,
Henpa, 1976 Texuuveckue mpaBuia BefeHUs B3PBIBHBIX pabOT B DHEPreTUYECKOM CTPOHTEIBCTBE,
Mocxksa, sHeprus, 1972 MHCTpyKTHBHBIE YKa3aHHUA IIO TEXHUKe 0O€3aIlaCHOCTH IIPH IIPOM3BOZCTBE
OTKPBITBIX TOPHBIX PabOT Ha 0OBEKTaX I'MAPOTEXHUYECKOTO CTPOUTENBCTBA B INTyOOKMX KaHBOHAX U

ropHoit mectHOCTH, MockBa, 1981 oo lbgo.

WomMboly s M3065-89F™bol 3MBLEGHM™MJ309d0Ls s IMfYMBdOEMdGOOL dMbEo70l MM,
B90mm BsdMm30e0ol 49Ms, LsFoMmMs bgedd®3s69wmds IO mAol 330l s MLIROMbMgdOL

A996030L 9990 LobgEPdd3569gEM s BMTSE 0o olorgdoom:

ITpaBuia yCTpoOMcTBa u 6e30macHO SKCILTyaTallui IPy30IOABEMHBIX KpPaHOB,

Mocxksa,meranayprusgar, 1976 MHcTpyknus mo TexHuKe 0e30IIaCHOCTH IPU MOHTaXKe CTATIBHBIX U
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cOopHBbIX xene300eToHHbIX KoHCTpyKuwmit, (BCH 61-75), Mocksa, LIBHTU, 1976 IlpaBuna texHuku
6e3aIlacHOCTH U TIPOM3BOJCTBEHHON CAHUTAPHM IIPH DJIEKTPOCBAPOYHBIX paboTax od(330390w)o
85695650809b70mdol 3dsms 3MMB 353006900l (396GHMMGO  3mTo@gEol 3Mgboowdol
dog® 08.01.1970 §. 33wowgdgdoo 15.02.1973 ().IlpaBuma GesamacHOCTH B Ia30BOM XO3AHCTBe,
Mocxksa, Hezmpa, 1970 VkasaHus 1mo MOHTaXy TEXHOJOIMYECKOTO OOOPYZOBAaHUSA CaMOXOJHBIMHU
crpenoBsiMu kpanamu, BCH 337-74, MMC CCCP BpemeHHas MHCTPYKLHSA IO IIPOEKTHPOBAHUIO,
W3TOTOBJIEHUIO Y OSKCIUIOATAIIMM MOHTAXHBIX mpucrocobrenuii, BCH 42-74, MMC CCCP.
Lobo@ostrmwo  bm@MIgdo s  fggdo 03  0bLEHMWIG6EJIMB,  F9dsboBIGPMb s
9fymdoEMmdgdmsb 39domdolisl, MMIwgdoi Jobosh 3006M5300L, M3 39s939d> dmdmdsgzol

b99dL s bbgs bm®mdo@owero m3wydgb@gdo.
RIOOMIJOOL  A9MLOGOMbMOOL  Boddomgdo by FoM0TsMML  Lodwmdomms  Homdmgdol

369JGHoL gbsdsdols. dofs-3erol BsdMdomms [o®dmgdol MH™L MLsxMmbmgdol &Hgdbogol
Dmy0gHmo ©gdMEgds Ho®dmwyqboos Gmddo 4528-VIII-T2.

15389693 M-L5IMBE S5y LEFMToMMS HoMBMGIOL POML MLSROMBMYdOL BHgdbozol 3mb3MgEmwo
1530bgd0 BsFMYser0dgdE0s BMmToEH0o M 3wYdgbEYdOL Tgbodsdol sbymao9dgddo.

9390 9my3560¢005 BMY0gMmo 3bMds dYEBMBOLS s LEdMbE M LsBMTomms Fotdmgdols EMMU.

4oe0dgool o  9MTSGHMOMOL  dmb@og0l, 39GMbol Botgzol gowoddo sb@GH30Mmm30L ML
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