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Generator voltage complete phase-screened busbars of
IPB-AL series

CTpyMoIIpoBl1j
nnopasHo-eKpaHOBAHUMN
cepii IPB-AL

UKR ENG

[Ipu3HadyeHHs Ta 06J1aCTh Purpose and field of application:
3aCTOCYBaAHHMA. The phase-screened busbars 6, 10, 11, 20, 24, 35
. . kV with the compensated external electromagnetic
CTpymMOMpoBiA NoGasHO-eKpaHOBaHHiA Hanpyroto 6, field of IPB-AL series for rated currents from 1600

10, 11, 20, 24, 35 kKB 3 KOMMNEHCOBaHMM 30BHILUHIM
€N1eKTPOMarHiTHUM MnosemM

cepil IPB-AL Ha HOMiHanbHi cTpymu Big 1600

00 33000 A npusHayYeHUn s eneKTpUYHMX
3'eJHAaHb Ha eIEKTPUYHMX CTaHLifAX, B NaHLFOrax
3-hasHoro 3aMiHHOro CTpyMy 4YactoTtoto 50

My i 60 Ny TypbOreHepaTopiB MNOTYXHiCTHO

to 33000 A are designed for electrical connections
at electric stations, in 3-phase AC circuits with a
frequency varying from50 Hz to 60 Hz of turbine
generators up to 1500 MW with power step-up
transformers, auxiliary transformers, converter
transformers and generator thyristor excitation

transformers.
0o 1500 MBT 3 cnnoBumMu NigBULLYHOYNMU
TpaHcdhopMaTopamu, TpaHchopMaTopamMm BIaCHUX The current conductor can also be used for other
noTpeb, nepeTBOpPIOOYMMU TpaHCchopMaTopamu energy facilities, industry, transport, agriculture, etc.

i TpaHchopMaTopaMun TUPUCTOPHOIO 36YAXKEHHS
reHepartopiB.

CTpymMOnpoBif MoXe 6yTn 3aCTOCOBaHMI TaKoX
ANs iHWWX 06'EKTIB €HEePreTUKM, MPOMMUCIIOBOCTI,
TpaHCMOPTY, CiIbCbKOro rocnofapcTBa Ta iH.



O ]. CtpyMorpoBifg nodasHo-eKpaHOBaHMUM cepii IPB-AL

Reference designation structure

CprKTypa YMOBHOI'O IIO3BHAQYE€HHSA

CTpYKTypa YMOBHOI'O IIO3HAYEHHS CTPYMOIIPOBOAY
Reference designation structure for busbars

X - AL - X - X - X - X - X

KniMaTuuHe BUKOHAHHS 1 KaTeropis
po3miutenHs mo 'OCT 15150

Climatic execution and placement category accord-
ing to GOST 15150

CTpyM eJIeKTPOAMHAMIUHOL
CTIMKOCTI, KA
Electrodynamic resistance current, kA

HoMmiHanbHUM CTPYM, A
Ratedcurrent, A

Kiac mamnpyru, xB
Rated voltage, kV

Crioci6 0XOJIOmKeHHST:
E - npupopuuy;

[T - npuMycoBUN
Cooling method:

E - natural

M - forced

TOB «AJiT»
LLC "Alit”

[TodpasHO-eKpaHOBAHUM
cTpyMoIipoBiza- IPB
Isolated Phase Busbar - IPB

Ctpymonposig nodasHo-ekpaHoBaHui cepii IPB-AL The phase-screened busbars of IPB-AL series are manu-
BUroTOBNSETbCA BignosigHo ao TYY 27.3-30255335- factured according to the TYY 27.3-30255335-007: 2016
007:2016. standart.

Mpuknag 3anucy NosHaYyeHHs CTPyMonpoBoay nodas- Phase-screened 20 kV busbar, with continuous casing
HO-eKpaHOBaHOro, 3 6e3rnepepBHUMN 060NIOHKAMM i and natural cooling, 10000 A rated current, 300 kA elec-
NPUPOAHUM OXONOLYKEHHAM, Ha Knac Harnpyru 20 kB, trodynamic resistance current, climatic ver.Y, placement
HOMiHanbHWin cTpym 10000 A, 3 CTPYMOM enekTpoau- category 1:

HaMmivHoI cTinkocTi 300 KA, KNiMaTUYHOrO BUKOHAHHSA
Y, kaTeropii po3MilLeHHS 1 Npu MOro 3aMOBJIEHHI Ta B
JOKyMeHTaUil iHLWOT NpoAYKLT:

IPB-AL-E-20-10000-300 Y1 TY Y 27.3-30255335- IPB-AL-E-20-10000-300 Y1 TYY 27.3-30255335-
007:2016. 007:2016.



0 1 Generator voltage complete phase-screened busbars of IPB-AL series A ' ' T
CTpyMorpoBifg nodpasHo-eKpaHoBaHUM cepil IPB-AL °

Main technical characteristics

OCHOBHI1 TeXHIYHI faHl

OCHOBHI TeXHIUHI JaHl CTPYMOIIPOBO/IB reHEPAaTOPHOI HAIpyru

IPB-AL HaBefieHi B Tabnuili
Main technical characteristics of generator voltage busbars of IPB-AL seriesare given in Table

CTiliKicTb, KA

(3]
o < 3 5
Resistance current, 322 f 2 £ e
kA e =25 = Lo
E < = = p ‘:1:’ 5= 35 ¢
< 3 0 ) T8~ o= —c
= = © T = = == S E S5 g5
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Busbar type s = S 5 o R 2 E 2%, 2 ©Zac
s o s 2 g E 2 og 258= ==255
g 9 ¢ o} & Eagy 6§ X< £
55 &5 g3 §£  8s Sofs  Zsls
> ¢ Z o — = S © T or o
£ T 83 At %3 2322  ZE5=
£E 28 5w 2 2 g < 588 3 Ss=¢
IPB-AL-E-6-2000-128 Y1, YXJ11, T1 6 2000 128 50 1500 0,12 29
IPB-AL-E-6-3150-128 Y1, YXJ11, T1 6 3150 128 50 1500 0,25 29
IPB-AL-E-10-3150-128 Y1, YX/11, T1 10 3150 128 50 1500 0,25 32
IPB-AL-E-11-3150-128 Y1, YX/11, T1 11 3150 128 50 1500 0,25 32
IPB-AL-E-10-4000-250 Y1, YX/11, T1 10 4000 250 100 1500 0,33 40
IPB-AL-E-10-4000-300 Y1, YXJI1, T1 10 4000 300 120 1500 0,33 40
IPB-AL-E-10-5000-250 Y1, YX/11, T1 10 5000 250 100 1500 0,42 45
IPB-AL-E-11-1600-375 Y1, YXJI1, T1 1 1600 375 150 1500 0,05 40
IPB-AL-E-11-5000-250 Y1, YX/11, T1 11 5000 250 100 1500 0,42 45
IPB-AL-E-10-5500-375 Y1, YXJI1, T1 10 5500 375 150 3500 0,30 80
IPB-AL-E-10-6000-250 Y1, YX/11, T1 10 6000 250 100 3500 04 69
IPB-AL-E 10-6000-300 Y1, YXJ11, T1 10 6000 300 120 3500 0,35 80
IPB-AL-E -10-6000-575 Y1, YXJ11, T1 10 6000 575 230 3500 0,35 80
IPB-AL-E -10-6300-250 Y1, YXJ11, T1 10 6300 250 100 3500 0,40 80
IPB-AL-E -20-1000-375 Y1, YXJ11, T1 20 1000 375 150 3500 0,02 60
IPB-AL-E -20-1600-375 Y1, YXJ11, T1 20 1600 876 150 3500 0,04 60
IPB-AL-E -20-1600-560 Y1, YXJ11, T1 20 1600 560 220 3500 0,03 65
IPB-AL-E -20-1800-560 Y1, YXJ11 20 1800 560 220 3500 0,04 65
IPB-AL-E -20-1800-560 T1 20 1800 560 220 3500 0,04 75
IPB-AL-E -20-2000-375 Y1, YXJ11, T1 20 2000 375 150 3500 0,06 65
IPB-AL-E -20-2000-560 Y1, YX/11, T1 20 2000 560 220 3500 0,05 95
IPB-AL-E -20-2500-900 Y1, YXJ11, T1 20 2500 900 360 2500 0,07 70
IPB-AL-E -20-5000-375 Y1, YXJ11, T1 20 5000 375 150 3500 0,28 65
IPB-AL-E -20-5000-250 Y1, YX/11, T1 20 5000 250 100 3500 0,28 65
IPB-AL-E -20-5500-375 Y1, YXJ11, T1 20 5500 375 150 3500 0,35 65
IPB-AL-E -20-6300-300 Y1, YXJ11, T1 20 6300 300 120 5000 0,31 100



0 1 Generator voltage complete phase-screened busbars of IPB-AL series
CtpymMmonposiz nodasHo-eKpaHOBaHUM cepii IPB-AL
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IPB-AL-E -20-7200-300 Y1, YXN11, T1 20 7200 300 120 5000 0,40 105
IPB-AL-E -20-8000-300 Y1, YXJ11, T1 20 8000 300 120 5000 0,45 105
IPB-AL-E -20-9000-300 Y1, YXJ11, T1 20 9000 300 120 5000 0,60 120
IPB-AL-E -20-10000-300 Y1, YXJ11, T1 20 10000 300 120 5000 0,65 120
IPB-AL-E -20-10000-350 Y1, YX/11, T1 20 10000 350 140 4000 0,65 120
IPB-AL-E -20-11250-400 Y1, YX/11, T1 20 11250 400 160 5000 0,80 150
IPB-AL-E -20-12500-400 Y1, YX/11, T1 20 12500 400 160 5000 0,83 180
IPB-AL-E -20-15000-560 Y1, YX/11, T1 20 15000 560 220 5000 0,65 245
IPB-AL-E -20-16000-560 Y1, YXJ11, T1 20 16000 560 220 5000 0,75 245
IPB-AL-E -20-20000-560 Y1, YX/11, T1 20 20000 560 220 5000 1,20 245
IPB-AL-E -20-22000-600 Y1, YXJ11, T1 20 22000 600 240 5000 1,10 320

IPB-AL-E -24-2000-750 Y1, YXJ11, T1 24 2000 750 300 2500 0,05 95
IPB-AL-E -24-3150-750 Y1, YXN1, T1 24 3150 750 300 2500 0,11 95

IPB-AL-E -24-3150-900 Y1, YXN1, T1 24 3150 900 360 2500 0,10 100
IPB-AL-E -24-10000-560 Y1, YX/11, T1 24 10000 560 220 5000 0,63 150
IPB-AL-E -24-18000-400 Y1, YXJ11, T1 24 18000 400 160 5000 0,80 260
IPB-AL-E -24-20000-560 Y1, YXJ11, T1 24 20000 560 220 5000 1,20 245
IPB-AL-E -24-24000-560 Y1, YXJ11, T1 24 24000 560 220 5000 1,33 320
IPB-AL-1-24-24000-560 Y1, YX/1, T1 24 24000 560 220 5000 1,80 245
IPB-AL-1-24-31500-560 Y1, YX/11, T1 24 31500 560 220 5000 3,20 245
IPB-AL-1-24-33000-600 Y1, YXJ11, T1 24 33000 600 240 5000 2,60 320
IPB-AL-E -35-1000-300 Y1, YXN11, T1 35 1000 300 120 3500 0,05 140
IPB-AL-E -35-9000-300 Y1, YXJ11, T1 35 9000 300 120 3500 0,50 205
IPB-AL-E -35-10000-300 Y1, YXJ11, T1 35) 10000 300 120 3500 0,60 205
IPB-AL-E -27-5000-750 Y1, YXN1, T1 27 5000 750 300 2500 0,4 180
IPB-AL-E -35-3150-750 Y1, YXJ11, T1 35 3150 750 300 2500 0,09 180
IPB-AL-E -27-20000-560 Y1, YX/11, T1 27 20000 560 220 5000 1,2 270
IPB-AL-IM-27-20000-560 Y1, YXJ11, T1 27 20000 560 220 5000 1,2 270
IPB-AL-I1-27-31500-560 Y1, YX/1, T1 27 31500 560 220 5000 3,0 270
IPB-AL-E -35-20000-560 Y1, YXJ11, T1 35 20000 560 220 5000 1,20 270
IPB-AL-I1-35-30000-560 Y1, YX/1, T1 35 30000 560 220 5000 3,00 270

10



O ]. CTpyMoIpoBij rodpasHo-eKpaHOBaHUM cepil IPB-AL

ALIT

Busbar design. Main design features providing high-reliability operation of busbar
BynpoBa cTpymMomnpoBozy. OCHOBH1 0CO6JIMBOCTI
KOHCTPYKIIL], LiI0 326e311e4y10Th BUCOKY

HaJ1MHICTD IX po60TH

CTpyMoOnpoBif BUrOTOBMSIETbCS 3aKPUTMM B nodaso-
BOMY BUMKOHaHHI. Lle BUKtouae MoOXMBICTb Mixdas-
HUX KOPOTKMX 3aMUKaHb Bif NOTPaMISHHA Ha LLUWHK
CTOPOHHIX NpeAMEeTIB i JOCTYN NepcoHany Ao CTPyMo-
BeAy4MX YaCTMH CTPYMOMNpPOBOAY.

CTpymonposBif rno Bcii Tpaci - cyuinbHO3BapHUWA. BuHsA-
TOK CTaHOBAATb Ti/IbKW PO36ipHi BY3/M NpUEgHaHHS A0
Typ6oreHepaTopis, TpaHchopMaTopiB i BUMMKAUYIB.

CTtpymMonpoBig, CTiMKUI A0 3HaYHUX eNeKTPoAnHaMIY-
HUX HaBaHTaXeHb.

30BHILLIHE MarHiTHe nosie CTPYMOMNpPoBOAY CKOMMEHCO-
BaHO. [locsAraeTbCs L LWSXOM 3'€[HaHHA KOXYXiB-e-
KpaHiB nepeMuykamMu i 3a3eMsieHHs BignoBigHNX
OiNSHOK Tpacu B 0QHOMY MicCLi.

Po3'eMHi enekTpuUYHi KOHTaKTHI 3'egHaHHA 6araToam-
NepHUX LUMIHAPUYHUX LUMH 3 aNtOMIiHItO 3 MigHUMU
NJOCKMMW BUBOJAMU eNleKTPoobnagHaHHS 34ilCHo-
FOTbCS i3 3aCTOCYBaHHSAM BUCOKOHAIMHUX nepexigHux
KOHTaKTIB.

Ha wuHax i KoXyxax-ekpaHax CTpyMOrnpoBoay BCTa-
HOBJIKOETbCSA KOMIMEHCATOP NiHINHMUX PO3LLMPEHDb AN
KOMreHcauil NiHIMHUX 3MiH, L0 BUKJIMKAKOTbCA TeMMe-
paTypHMMM Nepenagamu.

OnopHi i3oNATOpM CTiNKi 4O BUNagaHHA POCU Ta iHeto.
Mpw HeObXiAHOCTI, BY3/M KpinseHHs 3a6e3nevyoTb
MOXXJTMBICTb JIErKol 3aMiHu i3015ITOpiB 6€3 po36upaH-
HSl eKpaHiB.

Y NOPOXHUHI eKpaHiB CTPYMOMNPOBOAY BUKITHOUEHI
€MHiCHi po3psiau (icKpiHHS). [N LbOro Mix WuHamu
i BEpXHIMMU i30M19TOPaMK, a Npun BEPTUKASIbHIN Npo-
Knagui - Ha Bcix isonsitopax, nepefbayeHa ycTaHOBKa
cnewianbHUX CTPMXKHEBUX MPY>KMHHUX KOHTaKTIB.

CTpyMonpoBig, NUI03axULLLEHNNA.

KoHcTpyKLieto cTpyMonpoBoay nepeadayeHi 3axoau,
1110 3a6e3MNeYyoTb MOXJIIUBICTb BUAANEHHS 3 MOPOX-
HWUHW eKpaHiB BOAHIO NPU MOXJ/TMBUX MO0 BUTOKAX
yepes HeLLisIbHOCTI B By3/1ax KpirnJieHHA BUCHOBKIB
reHepartopa.

KpinneHHs KoXyxiB-eKpaHiB A0 nornepeyHnx 6anok
- po3’eMHe i30/1bOBaHe, L0 BUKIIKOYAE LMPKYNSLitO
HaBOAUMMUX CTPYMIB.

3aMip onopy B OMOpHMX By3nax CTpymMonpoBsogy (Mix
eKpaHamy i nonepeyHMMmM 6ankamm) 3abesnedyeTbes
6e3 po36upaHHs By3NiB KPiMJIeHHs.

Busbars are produced in a closed and isolated-phase
arrangement. It allows avoiding inter-phase short
circuits,ingress of foreign objects, and access of the
personnel to current-carrying units of busbars;

Busbars are all-welded along the whole line,
except for dismountable connection units to
turbogenerators,transformers, and switches;

Busbars are electrodynamically resistant;.

The external magnetic field of a busbar is compensated.
It is due to connecting screening casings with bridges
and grounding of corresponding line areas in one place;

Dismountable electric contacts of heavy-current
cylindrical aluminum busbars with flat copper terminals
of the electric equipment are connected by high-
reliability contacts;

A linear expansion absorber is mounted on busbars
screening casings to compensate linear changes caused
by temperature drops,.

Busbars include polymer bearing insulators resistant
to dewfall and hoarfrost. If required fixing units provide
easy replacement of insulators without dismounting
screens;.

Capacitive discharges (sparking) are avoided in the
basbarscreen’s cavity . The installation of special rod
spring contacts is provided between busbars and
upper insulators, and in case of vertical lining — on all
insulators;

Busbars are dust-protected;

The busbar design provides measures to remove
hydrogen from screens’ cavity in case of its leakage due
to the looseness of generator's terminals’ fixings.

Screening casings are fixed to transversal beams in a
dismountable and isolated way to avoid circulation of
induced current;

11
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Generator voltage complete phase-screened busbars of IPB-AL series
CtpymMmonposiz nodpasHo-eKpaHOBaHMUM cepii IPB-AL

KpinneHHs 6anok 610kiB fo 6yaiBenbHUX KOHCTPYKLiN
- 3BapHe.

KoHCTpyKList By3niB 3'e4HaHHA eKpaHiB CTPyMOrpo-
BOJZY 3 reHepaTopoM i TpaHcopMaTopamMm BUKJITHOYAE
MOXXJIMBICTb MeperpiBy KOXyXiB-eKpaHiB Bifg HaBefe-
HUX CTPYMIB Yepes KpULLKK TpaHchopMaTopiB i nanTu
reHepartopa.

EkpaHyBaHHS1 CTPYMOMNPOBOLiB iICTOTHO 3HUXYE Harpis
posTalloBaHux No6smM3y No Tpaci MeTaneBux i 3aniso-
6GETOHHUX OYAiBENbHUX KOHCTPYKLiM.

Lle ay>xe BaXX/IMBO Npu eKcnyaTawii CTpyMOMNpPOBOAIB,
NPOKafeHNX B yMOBax 06MeXeHOro NpocTopy Ma-
LUMHHKUX 3aniB efleKTPOCTaHLiN.

Measuring of the resistance in busbar bearing blocks
(between screens and transversal beams) is provided
without dismounting of fixing units;

The block beams are fixed to construction structure by
welding;

The design of busbar screens’ connections to generators
and transformers allows avoiding overheating of
screening casings from induced current through
transformer covers and generator plates;

Busbars screening significantly reduces heating of
nearby metal and concrete structures.

That is essential for operation of busducts in confined
turbine rooms of power plants;

12
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Generator voltage complete phase-screened busbars of IPB-AL series
CTpyMorpoBifg nodpasHo-eKpaHoBaHUM cepil IPB-AL

ALIT

Busbars construction

KOHCTPYKIJisI CTPYMOIIPOBOLY

IPB-AL Hamnpyroto 6,10111 kB
IPB-AL 6, 10 and 11 kV voltage basbars

CtpymonpoBoau IPB-AL-6,10i 11 kB matoTb nodas-
HO-eKpaHOBaHe BUKOHaHHS. KoxxHa asa cTpymonpo-
BOAY CKNajaeTbCs 3i CTpyMoBeayyol LUNMHU 2 BiANOBIA-
HOro nepeTuHy, Koxyxa-ekpaHy 1 iisonsartopis 3

LLInHa KpinuTbcs Ha i3onsaTopi cnewiaNbHUM LUMHOTPK-
MayeM. [3019Topu KpIinnATbCA A0 KPULLIOK, SIKi, B CBOKO
yepry, 3aKpinoTbCA Ha KOXYyXax-eKpaHax 60/1TamMm
(ame. Man.1).

6,10 and 11 kV voltage IPB-AL basbars have phase-
screened design. Each phase of the busbar consists of a
current-carrying busbar 2 of relevant section, screening
casing 1 and insulators 3

The bus is fixed to the insulator with a special bus bar.
Insulators are attached to the covers, which, in turn, are
fixed to the screen housings with bolts (see Pic.1).

Do

B

MantoHok 1
Pic.1

IPB-AL Hanpyroto 20, 24, 35 kB
IPB-AL 20, 24, 35 kV voltage basbars

KoxkHa ¢asa cTpymMonpoBoay CKIafaeTbes 3 asto-
MiHieBOT WNHK 1 i aNtOMiHIEBOIO LUAIHAPUYHOTO
KOXXKyxa-ekpaHy 2. LLInHa ueHTpyeTbcs i pikCyeTbes B
KOXXyCi-eKpaHi o nepeTuHy TpboMma isonsatopamu 3,
posTawoBaHuMu nig kytom 120 ° (ame. Man.2).

Each phase of the busbar consists of an aluminum bus
1 and an aluminum cylindrical screening casing 2. The
bus is aligned and fixed on the casing screen by three
insulators 3 arranged at 120 ° (see Pic.2).
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MantoHok 2
Pic.2
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O 1 Generator voltage complete phase-screened busbars of IPB-AL series
CtpymMmonposiz nodpasHo-eKpaHOBaHMUM cepii IPB-AL

Fa6apMUTHI pO3Mip¥u CTPYMOIIPOBOIB (PO3Mipu B MM)
Overall dimensions of current leads (Dimensions in mm)

Tun cTpymonposoay

Bushar type

IPB-AL-E-6-2000-128 Y1, YX/11, T1
IPB-AL-E-6-3150-128 Y1, YXJ11, T1
IPB-AL-E-10-3150-128 Y1, YXJI1, T1

360 120 415 200 525 310 210 1350 440

IPB-AL-E11-3150-128 Y1, VX1, T1 1 412 120 463 225 591 353 233 1500 480
IPB-AL-E-10-1600-375 Y1, YX/11, T1
IPB-AL-E-10-4000-250 Y1, YX11, T1
IPB-AL-E-10-4000-300 Y1, YXJ11, T1 1 412 140 463 225 591 353 233 1500 480

IPB-AL-E-10-5000-250 Y1, YXJ11, T1
IPB-AL-E-11-5000-250 Y1, YX11, T1
IPB-AL-E-10-5500-375 Y1, YXJI1, T1
IPB-AL-E-10-6000-250 Y1, YXJ11, T1
IPB-AL-E-10-6000-300 Y1, YXJ11, T1
IPB-AL-E-10-6000-575 Y1, YX/11, T1 1 550 180 683 345 803 465 365 2500 900
IPB-AL-E-10-6500-300 Y1, YXJ11, T1
IPB-AL-E-10-6300-250 Y1, YXJ11, T1
IPB-AL-E-11-6000-300 Y1, YXJ11, T1
IPB-AL-E-20-1000-375 Y1, YXJ11, T1
IPB-AL-E-20-1600-375 Y1, YXN1, T1
IPB-AL-E-20-1600-560 Y1, YXJ11, T1
IPB-AL-E-20-1800-560 Y1, YX/1

2 538 140 677 345 826 465 365 2500 900
IPB-AL-E-20-2000-375 Y1, YXJ11, T1
IPB-AL-E-20-5000-375 Y1, YX11, T1
IPB-AL-E-20-5000-250 Y1, YXJ11, T1
IPB-AL-E-20-5500-375 Y1, YXJ11, T1
IPB-AL-E-20-2500-900 Y1, YXJ11, T1 2 538 140 677 345 826 465 365 2500 900
IPB-AL-E-20-1800-560 T1 2 614 140 790 368 910 488 388 2800 1000
IPB-AL-E-20-2000-560 Y1, YXJ11, T1 2 538 140 677 345 826 465 365 2900 1000
IPB-AL-E-20-6300-300 Y1, YX11, T1
IPB-AL-E-20-7200-300 Y1, YXJ11, T1
IPB-AL-E-20-8000-300 Y1, YX11, T1

2 678 280 846 415 986 555 435 2900 1000

IPB-AL-E-20-9000-300 Y1, YX1, T1

IPB-AL-E-20-10000-300 Y1, YXJ11, T1

IPB-AL-E-20-10000-350 Y1, YXJ11, T1

IPB-AL-E-24-2000-750 Y1, YX/11, T1

IPB-AL-E-20-2000-750 Y1, YXJ11, T1 2 678 180 846 415 986 555 435 2900 1000
IPB-AL-E-24-3150-750 Y1, YXJI1, T1
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0 1 Generator voltage complete phase-screened busbars of IPB-AL series A ' ' T
CTpyMorpoBifg nodpasHo-eKpaHoBaHUM cepil IPB-AL °

Fa6apMUTHI PO3Mip¥ CTPYMOIIPOBOIB (PO3Mipu B MM)
Overall dimensions of current leads (Dimensions in mm)

Tun cTpymonposoay

Busbar type

IPB-AL-E-24-3150-900 Y1, YXJ11, T1 2 678 180 846 415 986 555 435 2900 1000
IPB-AL-E-20-11250-400 Y1, YXJ11, T1
IPB-AL-E-20-12500-400 Y1, YXJ11, T1
IPB-AL-E-24-10000-560 Y1, YXJ11, T1 2 818 280 986 484 1146 644 504 3500 1200
IPB-AL-E-20-15000-560 Y1, YXJ11, T1
IPB-AL-E-20-16000-560 Y1, YXJ11, T1
IPB-AL-E-20-20000-560 Y1, YXJ11, T1
IPB-AL-E-24-20000-560 Y1, YXJ11, T1

2 820 425 988 485 1148 645 505 3500 1200

SPB-AL-E-24-24000-560 Y1, YX/11, T1 2 1160 650 1328 630 1574 876 716 4300 1500
SPB-AL-E-24-31500-560 Y1, YXJ11, T1

IPB-AL-E-24-18000-400 Y1, YX/11, T1
IPB-AL-E-20-22000-600 Y1, YXJ11, T1
IPB-AL-E-24-24000-560 Y1, YXJ11, T1

IPB-AL-I1-24-33000-600 Y1, YX/11, T1 2 1350 800 1510 710 1756 956 796 4700 1700
IPB-AL-E-35-1000-300 Y1, YXJ11, T1 2 788 140 917 460 1037 580 480
IPB-AL-E-35-9000-300 Y1, YX/11, T1

2 1000 280 1133 560 1273 700 580 3500 1300
IPB-AL-E-35-10000-300 Y1, YXJI1, T1
IPB-AL-E-27-5000-750 Y1, YXJ11, T1

2 818 180 960 485 1120 645 505 3500 1200

IPB-AL-E-35-3150-750 Y1, YX/1, T1

IPB-AL-E-27-20000-560 Y1, YX/11, T1

IPB-AL-I1-27-20000-560 Y1, YX/11, T1

IPB-AL-11-27-31500-560 Y1, YXJ11, T1 2 1290 650 1400 685 1650 931 771 4300 1800
IPB-AL-E-35-20000-560 Y1, YXJI1, T1

IPB-AL-T1-35-30000-560 Y1, YX/11, T1
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0 ]. CtpyMorpoBifg nodasHo-eKpaHOBaHMUM cepii IPB-AL

Composition and structure of busbars

Cxiaz 1 6ygoBa CTPYMOIIPOBORY

[0 cknafy CTpyMONpoOBOAY reHepaTOpHOI Hanpyry,
B 3a/1eXKHOCTI Bif KOHbirypauii Tpacu i B6ygoBaHoro
enekTpoobnagHaHHs, BXOAATb:

® 6s10KM (ceKuii) NpAMOSIHINHI;
@ CcekLUil: KyToBi; 3eTo6pa3Hi;

@ cekLUii 3 BbyaoBaHMM obniafHaHHAM: TpaHcdop-
MaTopamu CTpyMy; TpaHchopMaTopamMm Hanpyru;
3a3emtoBaveM; obMexyBayamMu nepeHanpyry;
NPoXiAHWMU i3onsaTopamu;

® BY3/1M NPUEAHAHHSA [0 NiHIMHUX BUBOAIB Typoore-
HepaTopiB;

6J10KM HYNIbOBUX BUBOJIB reHepaTopa;
® BYy3/V NpUESHAHHS O CUTOBOrO TpaHchopMaTopa;

BY3/1: 3'¢JHAHHSA CeKLUill BCTUK; 3'eAHAHHA CeKLil 3
KOMMeHcaTopamy;

® BCTaHOBJIEHHA MOBITPAHOIO MPUMYCOBOr0 0X0N04-
eHHs (Ansa cTpymonpoBogiB cepii IPB-AL-M);

® BCTaHOBJIEHHA OCYLUEHHA CTpymMonpoBsoay,

KOMipKa nig, BCTaHOBJSIEHHS BMMMKaYa Ta iHLWi
efleMEeHTW.

Electrical equipment used in busbars

Composition of a generator voltage busbars,depending
on the line's configuration and built-in equipment, may
consist of:

rectilinear blocks (sections);
sections: bend; zetalike;

sections with integrated equipment: current
transformers; voltage transformers; with a
groundwire; with excess-voltage suppressors; with a
feedthrough insulator;

Units for connection to line terminals of a
turbogenerator;

blocks for generator’s neutral terminals;
blocks for connection to a power transformer;

units for end-to-end connection of sections; and
connecting sections to a absorber;

installation of a forced cooling system (for IPB-AL-T1
busbar series);

installation of a busbar drainage;

blocks for mounting a switch and other elements.

EnexTpoo6agHaHHS, LJO 3aCTOCOBYETHCSA B
CTPYMOIIPOBOZaX reHepaTOPHOI HAIIPyIr'H

CTtpymonposig, B 3aneXHOCTi Bif NPOEKTHOro 3aBAaH-
Hsi, MOXXe 6YTN YKOMNMIEKTOBAHWI BiAMOBIAHOMO enek-
TpoanapaTypoto i 06naHaHHSM:

TpaHcdopMaTopamu Hanpyru;
TpaHcopmMaTopamm CTpymy;
obMerXxyBayamm nepeHanpyru;

TPUNONKOCHUMM 3a3eMyiioBa4aMu;

pos'egHyBavYamy;
® NpOXigAHMMMU i3oNATOPaMM Ta iH. *

* - Ha BUMOTY 3aMOBHMKa B CTPYMOMNPOBOAAX MOXYTb
6yTU 3aCTOCOBAHI TaKOX iHLLi TUMKW €NEKTPOYCTaTKYy-
BaHHS.

TpaHchopmaTopy CTpyMy NMOCTaBASAKOTHCA HA MOHTaX
BOY[,0BaHUMM B KOXYXU-EKPaHU CTPYMOMNPOBOAY.

[ns BCTaHOBJIEHHSA CeKLi 3 3a3eMtoBayYaMu i
NPMBOZIB A0 HMUX 3aBOJ NOCTayae crewianbHi wadu
yrpaBniHHS.
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Depending on the design task, basbars may consist of
relevantelectric equipment:

voltage transformers;
current transformers;
excess-voltage supressors;
three-pole groundwires;
disconnectors;

feedthrough insulators, etc. *

* - other types of electric equipment can be applied in
busbars at the customer’s request.

Current transformers are supplied for mounting installed
in a cabled-shielded busbars.

To install sections with groundwires and drives to them,
the factory supplies special control cabinets.
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6, 10 kV busbar of SPB-AL series and 0.4 (1); 1.2; 6, 10 kV
busduct of NSPB-AL series

CTpyMoOIIpoBl1J
1oa3HO-pPO3[IIIEHUN
Hanpyrolo 6110 xB cepiil
SPB-AL Ta LIMHOIIPOBI1A
1moda3HoO-HEepO3AJIEHUN
cepll NSPB-AL
Hanpyroio 0,4 (1);1,2; 61
10 xB




6, 10 kV busbar of SPB-AL series and 0.4 (1); 1.2; 6, 10 kV busduct of NSPB-AL series
CTpyMoIipoBiz nodasHo-po3zgisieHuM Hanpyroto 6 i 10 kB cepii SPB-
0 2 AL Ta IIMHOIPOBif modasHo-HeposfineHuit cepii NSPB-AL Hampyro:o

04 (1);1,2;6110 KB

UKR

[IpusHayeHHS Ta 06J1aCTh
3aCTOCYBaHHS:

CTpymMOnpoBiA 3akpnTnin nodasHo-po3aineHunn
SPB-AL i wumHonpoBia nodasHo-Hepo3aineHnin
NSPB-AL Hanpyroto 6 i 10 KB Ha HOMiHanNbHi
cTpymu o 4000 A 3acTOCOBYIOTbCA Ha
€1EKTPOCTaHLifAX /19 eNEKTPUYHOIO
3'eqHaHHS TpaHchopMaTopiB 3 Wadamu
KOMMJIEKTHUX PO3MNOAINbHUX NPUCTPOIB, a
TaKOX TypboreHepaTopiB 3 NiABULLYHOYUMU
TpaHcdopMaTopamu, L0 BCTAHOBIOOTHCA B
naHuytorax 3-pasHoro 3aMiHHOro CTpyMy 4acToTOHO
50 Iy i 60 Iy,

LLinHonpogig NSPB-AL, i3 3aranbHoto ans

TpboX (a3 060/10HKOK Hanpyroto Ao 1000 B, Ha
HoMiHanbHUM cTpym 1600 i 2000 A npusHaveHum
ANs eNEKTPUYHOrO 3'eAHaHHS TpaHchopMaTopiB
BlacHUX NoTpeb noTyxHicTio o 1000 kKBA

3 naHenamu MNCH a6o wadamu KTIMCH-0,5
€NeKTPUYHUX CTaHLIR.

LnHonposig NSPB-AL o 1200 B, Ha HOMiHanNbHi
cTpymu 2000, 2500, 4000 i 6300 A npusHayeHi
AN5 eNeKTPUYHOrO 3'efHaHHS 36ya)KyBadiB

3 NaHensiMu, 36ipkamu i LuTamm poboyoro i
pes3epBHOro 36ya)XeHHS reHepaTopiB MNOTY>XHICTHO
0o 1200 MBr.

3aKpuTi CTPYMOMNpPOBOAMU i LLMHOMPOBOAN MOXYTb
6yTW 3aCTOCOBAHI, TAKOX, ANS iHLWNX 06'EKTIB
€HepreTuku, MPOMMUCIOBOCTI, TPAHCMOPTY,
CiNbCbKOro rocrnogapcTaa Ta iH.

18

ENG

Purpose and field of application:

Closed 6, 10 kV Segregated Phase Busbar SPB-

AL and Non-Segregated Phase Busduct NSPB-AL

for rated currents up to 4000 A are intended for
electrical connections, auxiliary circuits at electric
power stations, transformers with switchgear and
control gear, and turbogenerators with power step-up
transformers mounted in 3-phase AC circuits with
the frequency varying from 50 to 60 Hz.

1 kV NSPB-AL busduct, with a three-phase joint
metal casing for rated current 1600 and 2000 A,

are intended for electrical connections of auxiliary
transformers up to 1000 kVA to PSN auxiliary panels
and KTPSN-0.5 cabinets at electric power stations

NSPB-AL busducts up to 1200 V for rated currents
of 2000, 2500, 4000 and 6300 A are intended for
electrical connections of exciters to cabinet panels
of working and standby excitement of generators up
to 1200 MW at electric power stations.

Closed busbars and busducts may also be used
for other power engineering, industrial, transport,
agricultural facilities, etc



CTpyMoIipoBiz nodasHo-po3aiieHuy Hanpyrotwo 6 i 10 kB cepii SPB-

0 2 AL Ta LIMHONPOBIiJ nodasHo-Hepo3zineHnit cepii NSPB-AL Hampyrolo A | | T
[ ]

04 (1);12;6i10 KB

Reference designation structure

CprKTypa YMOBHOI'O IIO3BHAQYE€HHSA
CTPYMOIIPOBOAY Ta HLIMHOIIPOBOAY

CTpPyKTypa YMOBHOI'0 I03HaUYEHHSI CTPYMOIIPOBOAY

Reference designation structure for busbars

X - AL - X - X - X - X

KniMmaTuuyHe BUKOHAHHSA 1 KaTeropis
poswMmiuieHHs1 o I'OCT 15150

Climatic execution and placement category accord-
ing to GOST 15150

CTpyM eJIeKTPOAMHAMIYHOL
CTIMKOCTI, KA

Electrodynamic resistance current, kA

HomiHanbHUM CTPyM, A

Ratedcurrent, A

Kitac mamnpyru, xB
Rated voltage, kV

TOB «AJTiT»

LLC "Alit"

[TodasHO-po3AiNEeHNN CTPYMOIIPOBIZ,
- SPB;

[Toda3HOo HePO3OIIIEHMUM LIMHOIIPOBIA
- NSPB;

Ctpymonposig, cepii SPB-AL i wunHonposig NSPB-AL
BUroTOBNAKOTbLCA BignosigHo oo TY Y 27.3-30255335-
007:2016.

Mpuknaan yMOBHOIO No3HayYeHHsA CTPyMONpPOBOAY i3
3arasibHOK A5 TPboX Gas 060/10HKOH KpYrioi ¢op-
MU, 3 Mixkda3oBUMM PO3AiNoBUMK NeperopoaKkamu
Ha Knac Hanpyru 6 kB, HomiHanbHUM cTpym 1600 A, 3i
CTPYMOM eNneKTpoANHaMIYHOI CTinKoCTi 81 KA, Knima-
TUYHOrO BUKOHAHHA Y1:

SPB-AL-6-1600-81 Y1 TY Y 27.3-30255335-007:2016

Segregated Phase Busbar- SPB;
Non-Segregated Phase Busduct- NSPB;

SPB-AL busbar series and NSPB-AL busducts are pro-
duced according to the TYY 27.3-30255335-007: 2016.

Example of signing of a closed 6 kV busduct with a
round three-phase joint metal casing and partition plates
between phases, 1600 A rated current, 81 kA electrody-
namic resistance current, climatic version Y, placement
category 1:

SPB-AL-6-1600-81 Y1 TYY 27.3-30255335-007:2016
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6, 10 kV busbar of SPB-AL series and 0.4 (1); 1.2; 6, 10 kV busduct of NSPB-AL series
CtpyMorpoBif nmodpasHo-po3zineHu Hanpyrowo 6 i 10 kB cepii SPB-
0 2 AL Ta LIMHOIIPOBif moda3Ho-Heposzinenuit cepii NSPB-AL Hampyrowo

04 (1);1,2;6110 KB

Main technical characteristics

OCHOBHI1 TeXHIYHI faHl

OCHOBHI TexXHIUHI IaHl CTPyMOITPOBOoAIB SPB 1 LIMHOIIPOBOAIB

NSPB HaBefleH] B TabiIuili
Main technical characteristics of SPB busbars and NSPB busducts are given in Table

CrinkicTb, KA

2 < b= S <
e §>:<E Resistance current, kA .8 % § g%’ S8 % gg
Tun cTpyMOnpoBo §§ E?E o E 8TEU— ‘géé;gg §§§§§§
pymonposoay Z s s S = 3= E228-LF E22ee==
Busbar type Eé gg %% §E§ §E§:§§; §§§:%§g
£z $5 557 =555g8S =Z5:&¢
3 2 = & E "E53%2 =8 -
SPB-AL-6-1600-81 Y1, YX/1, T1 6 1600 81 31,5 0,45 75
SPB-AL-10-1600-81 Y1, YX/11, T1 10 1600 81 31,5 0,30 80
SPB-AL-6-2000-81 Y1, YXN1, T1 6 2000 81 31,5 0,45 75
SPB-AL-10-2000-128 Y1, YXJ11, T1 10 2000 128 50 0,45 80
SPB-AL-10-3150-128 Y1, YXJ11, T1 10 3150 128 50 0,56 88
SPB-AL-10-4000-170 Y1, YXJ11, T1 10 4000 170 67 0,82 100
NSPB-AL-0,4(1)-1600-51 Y3, T3 (4basbl)  04(1,0) 1600 51 20 0,38 70
NSPB-AL-0,4(1)-2000-81 Y3, T3 (4basbl)  04(1,0) 2000 81 31,5 0,47 70
NSPB-AL-0,4-4000-51 Y3, T3 (4dasbl) 0,4 4000 51 20 0,70 95
NSPB-AL-1-2000-128 Y3, T3 (4casbl) 1,0 2000 128 50 0,47 70
NSPB-AL-6-1600-81 Y1, YX/1, T1 6 1600 81 31,5 0,30 60
NSPB-AL-10-1600-128 Y1, YXJ11, T1 10 1600 128 50 0,40 50
NSPB-AL-6-2000-81 Y1, YX/11, T1 6 2000 81 31,5 0,45 50
NSPB-AL-6-2500-128 Y1, YX/J11, T1 6 2500 128 50 0,48 75
NSPB-AL-10-2000-128 Y1, T1 10 2000 128 50 0,40 50
NSPB-AL-10-3150-128 Y1, YXJ11, T1 10 3150 128 50 0,48 75
NSPB-AL-10-3200-128 Y1, T1 10 3200 128 50 0,48 75
NSPB-AL-10-4000-170 Y1, YXJ11, T1 10 4000 170 67 0,79 80
NSPB-AL-0,4-1600-51 Y3, T3 0,4 1600 51 25% 0,22 38
NSPB-AL-0,4-2000-51 Y3, T3 0,4 2000 51 25+ 0,33 38
NSPB-AL-1-1600-81 ¥3, T3 1,0 1600 81 40% 0,22 38
NSPB-AL-1-2000-81 Y3, T3 1,0 2000 81 40% 0,33 38
NSPB-AL-1,2-2000-51 Y3, T3 (2ca3bi) 1,2 2000 51 20 0,20 40
NSPB-AL-1,2-2000-128 Y3, T3 (2¢asbl) 1,2 2000 128 50 0,20 44
NSPB-AL-1,2-2500-81 Y3, T3 (2da3bl) 1,2 2500 81 31,5 0,31 50
NSPB-AL-1,2-4000-81 Y3, T3 (2da3bl) 1,2 4000 81 31,5 0,31 50
NSPB-AL-1,2-4000-128 Y3, T3 (2¢asbl) 1,2 4000 128 50 0,31 59
NSPB-AL-1,2-6300-128 Y3, T3 (2dasbl) 1,2 6300 128 50 0,47 70
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CTpyMoIipoBiz nodasHo-po3aiieHuy Hanpyrotwo 6 i 10 kB cepii SPB-

02

04 (1);1,2;6i10 KB

AL Ta uitmHONIpOBif nodasHo-Hepo3xineHuy cepil NSPB-AL Hanpyro:o

ALIT

Busbars and busducts construction

KOHCTPYKIJiE CTPYMOIIPOBOAY Ta

LIVMHOIIPOBOAY

Ctpymonposig, cepii SPB-AL i wunHonposig NSPB-AL
Hanpyroto 0,4 (1);1,2; 6 10 kB (gus. Man.3, 4, 5,6)
CKJlafatoTbes 3 060JI0HKM, 3arasibHOO Ast ABOX abo
TpbOX a3 i CTPyMOBEAYUMX LUMH BifMOBIgHOIO Npo-
dinto i nepeTuHy. LLUnHM 3akpinorTbea Jo i30NATOpIB
BCepeauHi 060/T0HOK 3a [OMOMOrOH0 CneLianbHUX
LWMHOTPUMaYIB.

CtpymonpoBig SPB-AL BUKOHYETbCA 3 MiXK(ha3HUMM
po3AiNnoBUMM NeperopoakamMm 3 metany abo 6e3 Hux
(ame. Man.3).

Meperopoaku npusHayeHi AN BUKIKOYEHHS MOXXJIN-
BOCTIi nNepexoay ofHO(a3HOro 3aMMKaHHS Ha 060JIOHKY
B Mi)X(a3He KOPOTKe 3aMUKaHHS.

LnHonpogia NSPB-AL Ha Hanpyry 0,4 (1) kB Moxe
BUIOTOBNIATUCH 3 TPbOMa abo YoTMpMa LinMHaMu (AuB.
Man.4, 5).

LLnHonpoB.ig NSPB-AL Ha Hanpyry 1,2 KB cknagaeTtbcs

3 060J10HKM, 3aranbHoi Ansa ABox (as i ABOX WBesepo-

06pa3HUX LUMH BiAMOBIAHOrO NEPETUHY, SIKi pO3TaLLOBY-
tOTbCS MO ropu3oHTani (ame. Man.6).

LLInHW 3aKpinoroTbeA A0 OMOPHMX i30/1TOPIB BCepe-
JVHi 060/10HOK 3a LOMOMOTOH0 creLianbHUX LWNHOTPK-
MauiB.

OnopHi isonaTopu KpinaaTbCcs A0 KPULLOK, SIKi 3a-
KpintotoTbCsl Ha 0600HKaxX 601TaMu Yepes ryMoBi
npoKnagKu-yLWinbHoBaui.

SPB-AL Hamnpyroto 6, 10 kB
SPB-AL 6, 10 kV voltage basbars

MantoHok 3
Pic.3

0.4(1); 1,2; 6 and 10 kV SPB-AL busbar series and NSPB-
AL busducts (see Pic. 3, 4, 5, 6) consist of a casing,

joint for two or three phases, current-carrying busbars
of relevant shape and section. Busbars are fixed to
insulators inside casing at apexes by special busbar-
holders.

SPB-AL busbars are produced with or without inter-
phase partition plates (see Pic.3).

Partition plates are intended to avoid transition of a one-
phase short circuit to an inter-phase short circuit.

0,4 (1) kV NSPB-AL busducts may be produced with
three or four buses (see Pic .4, 5).

1,2 kV NSPB-AL busducts consists of a casing, joint for
two phases and two channel busbars of relevant section,
which are located horizontally (see Pic. 6).

Busbars are fixed to bearing insulators inside casings by
special busbar holders.

Bearing insulators are fixed to covers, which are bolted
to casings through rubber sealing gaskets.

-
%ﬂ
|

8000 max

-

8000 max
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6, 10 kV busbar of SPB-AL series and 0.4 (1); 1.2; 6, 10 kV busduct of NSPB-AL series
CTpyMoIpoBiz nmodasHo-po3gisieHun Hanpyroto 6 i 10 kB cepil SPB-
0 AL Ta LIMHOIIPOBif moda3Ho-Heposzinenuit cepii NSPB-AL Hampyrowo

04 (1);1,2;6110 KB

NSPB-AL nanpyroto 0,4 (1); 6; 10 kB
NSPB-AL 0,4(1); 6; 10 kV voltage basbars

MantoHok 4
Pic.4

NSPB-AL Hanpyroto 0,4 (1)xB
NSPB-AL 0,4(1) kV voltage basbars

MantoHoK 5
Pic.5

NSPB-AL Hamnpyro:o 1,2 kB
NSPB-AL 1,2 kV voltage basbars

MantoHoK 6
Pic.6
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6, 10 kV busbar of SPB-AL series and 0.4 (1); 1.2; 6, 10 kV busduct of NSPB-AL series

CTpyMoIipoBiz nodasHo-po3aiieHuy Hanpyrotwo 6 i 10 kB cepii SPB-

0 2 AL Ta LIMHONPOBIiJ nodasHo-Hepo3zineHnit cepii NSPB-AL Hampyrolo A ' | T
04(1);12;6110 KB [ )

Fa6apMUTHI PO3MipM CTPYMOIIPOBOIIB i LIMHOIIPOBOAIB (PO3Mipy B MM)
Overall dimensions of busbars and busducts (Dimensions in mm)

Po3mipu
LWINHK
Bus size

Tun cTpymonpoBogy

Busbar type

SPB-AL-6-1600-81 Y1, YXJI1, T1 3 55x125%8 650 730 370 730 480 560
SPB-AL-10-1600-81 Y1, YX/11, T1 3 55%125x8 750 830 430 830 570 650
SPB-AL-6-2000-81 Y1, YX/11, T1 3 55x125x8 650 730 370 730 480 560
SPB-AL-10-2000-128 Y1, YX/11, T1 3 55x125x8 750 830 430 830 570 650
SPB-AL-10-3150-128 Y1, YXJ11, T1 3 @120x10 818 900 460 900 620 700
SPB-AL-10-4000-170 Y1, YX/11, T1 3 @140x10 870 950 495 950 620 700
NSPB-AL-0,4(1)-1600-51 Y3, T3 (4dpasb) 4 55x125x8 540 620 320 620 400 480
NSPB-AL-0,4(1)-2000-81 Y3, T3 (4dhasb) 4 55x125x8 540 620 320 620 400 480
NSPB-AL-0,4-4000-51 Y3, T3 (4cpasbi) 4 80x150x15 706 780 400 790 480 560
NSPB-AL-1-2000-128 Y3, T3 (4dbasb) 4 55x125x8 540 620 320 620 400 480
NSPB-AL-6-1600-81 Y1, YX/11, T1 6 55x125%8 540 620 320 620 400 480
NSPB-AL-10-1600-128 Y1, YXJI1, T1 6 55x125x8 678 755 390 758 480 560
NSPB-AL-6-2000-81 Y1, YX/11, T1 6 55x125%8 540 620 320 620 400 480
NSPB-AL-6-2500-128 Y1, YX/11, T1 5 @120x10 678 755 390 758 480 560
NSPB-AL-10-2000-128 Y1, T1 6 55x125x8 678 755 390 758 480 560
NSPB-AL-10-3150-128 Y1, YXJI1, T1 5 @120x10 678 755 390 758 480 560
NSPB-AL-10-3200-128 Y1, T1 5 @120x10 678 755 390 758 480 560
NSPB-AL-10-4000-170 Y1, YXJ1, T1 5 @140x10 730 800 400 810 570 650
NSPB-AL-0,4-1600-51 Y3, T3 4 55x125x8 351 425 225 430 250 330
NSPB-AL-0,4-2000-51 Y3, T3 4 55x125x8 351 425 225 430 250 330
NSPB-AL-1-1600-81 Y3, T3 4 55x125%8 351 425 225 430 250 330
NSPB-AL-1-2000-81 Y3, T3 4 55%125x8 351 45 225 430 250 330
NSPB-AL-1,2-2000-51 Y3, T3 (2basbi) 6 65x150x7 453 516 280 534 300 380
NSPB-AL-1,2-2000-128 Y3, T3 (2cbasbi) 6 65x150x7 453 516 280 534 300 380
NSPB-AL-1,2-2500-81 Y3, T3 (2pasbi) 6 80x150x15 453 516 280 534 300 380
NSPB-AL -1,2-4000-81 Y3, T3 (2dbasbi) 6 80x150x15 453 516 280 534 300 380
NSPB-AL-1,2-4000-128 Y3, T3 (2cbasbi) 6 80x150x15 453 516 280 534 300 380
NSPB-AL-1,2-6300-128 Y3, T3 (2¢basbl) 6 105x225x17,5 453 516 280 534 300 380
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CTpyMoIIpoBig nodasHo-po3aiieHuy Hanpyroto 6 i 10 kB cepii SPB-
0 AL Ta mimHOIpOBiA modasHo-Hepo3hinenuy cepii NSPB-AL Hampyrowo

04 (1);12; 6110 KB

Composition and structure of busbars and busducts

Cxiaz 1 6ygoBa CTPyMOIIPOBOAY Ta

LIVMHOIIPOBOAY

CTpymonpoBiz, Ta LWMHOMPOBIfA MOCTaBNAKTLCA Ha
MOHTaX OKpeMuMu 6r10kamMmn abo ceKLisiMy JOBXU-
HOO He 6Ginblue 6 M., L0 MatoTb MaKCUMMaslbHy CTYMiHb
3aBO/ICbKOI FOTOBHOCTI.

Bci cekuil Ha MicLi MOHTa)ky CTUKYHOTbCS | 3BaprOOTb-
Cs1 MiXK COB0HO e/IeKTPO3BaptoBaHHAM B CepeioBULLi
3aXUCHUX rasi..

3anexHo Big KoHirypauii Ta npusHayYeHHs eneMeHTH
CTpyMOnpoBoAy NOAINATLCA Ha CeKL;l:

NPSAMONIHINHI;

KYTOBI;

3 TpaHcdopmaTopamu CTpymy;
3 06MeXKyBayaMu nepeHanpyr;

3 MPOXiAHUMMU i3oNATOpamy;

°
°

°

°

°

@ 3 TpaHcno3uuieto das;
® 3 MoBOpPOTOM ¢has;

® TpPIVHWKOBI;

® npuegHaHHA oo wad KPY;

® rnpueaHaHHs fo TpaHcdhopMaTopis;
°

6/10KK, @ TaKOX BY3/1M ANs1 3'€fHAHHA CeK
i BCTUK 3 LWUMHAMM | KOMNEeHcaTopaMu Ta iHLWi
efIeMeHTMU.

Busbars and busducts are supplied factory-assembled
in separate mounting units or sections of various
configuration not exceeding 6m in length, with a
maximum level of factory readiness.

All sections are joined and welded on site by gas
shielded welding.

Depending on the configuration and purpose, busbar
elements are divided into units:

rectilinear,

bend;

with current transformers;

with excess-voltage supressors;
with feedthrough insulators;
with phase transposition;

with phase slue;

three-way;

SCG cabinet's connections;
transformers’ connections;

blocks and units for end-to-end connection of
sections to busbars, absorbers and other elements.

Electrical equipment used in busbars and busducts
EnexTpoobyagHaHHS, 1LII0 3aCTOCOBYETHCS B
CTPYMOIIPOBOAAX Ta IITMHOIIPOBOAAX

CTpyMOMpoBiAK i LLMHOMPOBIAN MOXYTb 6YTW YKOM-
nneKToBaHi BiANOBIAHOO efieKTpoanapaTyporo i
obnagHaHHAM: TpaHchopMaTopaMm Hanpyru, TpaHc-
dhopmMaTopamu CTpymy, o6MeXxyBadaMu nepeHanpyr,

npoxiaHMMM isonsitopamu i T.4. MNoTpeba B 06nagHaHHi

Ha 3aMOBJIEHHS | MO0 KifIbKiCTb BU3HA4Ya€e NMPOEKTHa
opraHisauis npy Bugadi 3aBaaHHs.
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Busbars and busducts can be equipped with relevant
electric devices and equipment: voltage transformers,
current transformers, excess-voltage supressors,
feedthrough insulators, etc. Requirements for optional
equipment and its volume is defined in project
documents during task issue.
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Electrical equipment used in busbars and busducts

3ara’ybH1 TeXHIUHI
PILIEHHS 1 HOPMMU, SIK1
CTOCYIOTBCS YCIX CEeplN
CTPYMOIIPOBOXIB 1
LIMHOIIPOBOJ1B
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General technical decisions and standarts
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CTPYMOIIPOBOZIB i LIMHOIIPOBOZIB

3arajyibHi TeXHIYHI PIlIEHHS 1 HOPMY, SIKi CTOCYIOTBCS YCiX cepin

Operating conditions

YMOBM eKcIIIyaTalil
UKR

Y yacTuHi BNAnBY hakTopiB 30BHILLHBOrO cepeoBMLLa
CTPYMOMPOBOAM i LUMHONPOBOAM BifMNOBifa0Tb
KniMaTMYHOMY BUKOHaHHIO Y, YXJI1, T, kaTeropii
poamilieHHs 1; 3 no FOCT 15150-69, TOCT 15151-69,
FOCT 15543.1-89 (BepxHi 3HaYEHHSA TemMnepaTypu
HaBKOJINLLIHLOIO MOBITPA ANS KaTeropil po3MilleHHs
Y1 -Big + 45°C po -45°C, YXJ11 - Big + 40°C po -60°C,
T1-+50°C no-10), a Takox no FOCT 17412-72,

TMn atMocdepu Il. Y yacTuHi BnAnBy MexaHiuHmX
(haKTOpiB 30BHILLIHLOr0 CepeAoBuLLa CTPYMOMNPOBOAU
i LUIMHOMpPOBOAM BignoBigaoTb rpyni M6 (ans
CTPYMOMPOBOZIB reHepaTopHoi Hanpyru M5) no FOCT
17516.1-90.

CTyniHb 3aXUCTy CTPYMOMNPOBOAIB i LLIMHONPOBOL,IB

- IP54 nnfa BHYTPIiLWHbOT yCTaHOBKM i - IP55 ang
30BHiLWHbOT ycTaHoBkK no FOCT 14254. AnsA
CTPYMOMNPOBOJIB reHepaTopHOTl Hanpyru, Lo
PO3MILLYHOTbCA BCEPEANHI MPUMILLLEHHS B 30Hi
NpueLHaHHA OO0 BMBOAIB reHepaTopa, 4OMYCKAETbCA
BWKOHYBaTW 060JIOHKM 3 OTBOPaMM A1 BEHTUASALIT
(cTtyniHb 3axucTty IP22 no FOCT 14254) .

CTpymMonpoBoAM i LULMHONPOBOAW CENCMOCTINKOIO
BWKOHaHHSA 3a6e3nevytoTb NpaLe3aaTHiCTb Npu
cercMivyHMX BnamBax Ao 9 6anis 3a wKanoro MSK-
64 npu yCcTaHOBLi CTPYMOMNPOBOAIB | LUIWHOMPOBOAIB
Ha BUCOTHIN no3HauyLi o 10 m no FOCT 17516.1 90
a60 Ao 8 6aniB Npu ycTaHOBL,i Ha BUCOTI, HA BUCOTHIN
no3Hauui go 25 m.

CTpymMonpoBoAM i LLMHONPOBOAW MPU3HaYeHi

ansa yctaHoBku o 1000 M Hapg, piBHEM Mops
(monyckaeTbcs ycTaHOBKa Ha BUCOTI moHag 1000 m
Haj piBHEM MopSA rnpu goTpuMaHHi Bumor FOCT 15150-
69).
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In terms of effects from environment factors busbars
and busducts conform to Y, YXJ11 and T climatic
versions, 1 and 3 placement categories, GOST 15150-
69, GOST 15151-69, GOST 17412-72, GOST 15543.1-

89 (upper ambient temperature values for Y1 climatic
version—is from +45° Cto-45° C, YXJI1 - from + 40 °
Cto-60°C, T1-+50°Cto-10°C),, Il atmosphere type.
In terms of effects from mechanical environment factors
busducts conform to M6 group (M5 for generator
voltage busducts) according to GOST 17516.1-90.

The protection class for busbars and busducts is IP54
for indoor use and IP55 for outdoor useaccording to
GOST 14254. Generator voltage busbars mounted
indoors in the zone of connection to the generator’s
terminals can be executed with a holed casing (IP22
protection class according to GOST 14254).

Busbars and busducts provide operability at 9-point
seismic load on the MSK-64 scale being mounted up to
10 m height according to GOST 17516.1-90, or at 8-point
seismic load being mounted up to 25 m height.

Busbars and busducts are intended to mounting below
1000 m above sea level (mounting above 1000 m is
available conforming requirements of GOST 15150-69).



General technical decisions and standards
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CTPYMOIIPOBOZIB 1 LIMHOIIPOBOZIB

3arasyibHi TexHIYHI PIlIeHHS 1 HOPMHY, SIKi CTOCYIOTBCS YCiX cepin

ALIT

Reliability conditions

YMOBM HAZIIMHOCTI

REELEENEDE )]
Parametername

CepefHe HanpawtoBaHHs Ha BiAMOBY
Mean time between failures

[MapameTp noToky BifMOB
Flawrate

lMpu3HayeHuii TepMiH cnyx6m [0 neploro cepeAHboro pemoHTy Life cycle before first

medium repair

BcTaHoBNEHNIi TEpPMiH CNYX6M (33 yMOBU 3aMiHU KOMMIEK-
TylouOi anapatypu, TepMiH CNyX6u sikoi MeHwwe 30 pokiB)

3HaueHHsa napameTpa
Parametervalue

4*1054

2,5%10-7 1/

8 net

30 net

Service life (provided by changes of components with service life less than 30 years)

Maximum allowed heating rates

I'paHMYHO JOIIYCTHMMI1 HOPMU HArpiBy

OXOnopyKeHHs y BCiX TUNOBUKOHaHb CTPYMOMNpoBoOAY
i LUIMHOMPOBOAY NPUPOAHE MOBITPSIHE, 3@ BUHATKOM
ctpymonpoBogis IPB-AL-M, ana akux nepenbavyeHo
NPUMyCoBe NOBITPSHE OXOJIOXKEHHS.

lPaHW4YHO fonycTruMa TeMnepaTtypa HarpiBy efeMeHTiB
CTPYMOMNPOBOZ,IB i LLMHOMNPOBOLAIB B HOMiHaNIbHOMY
pexuMi B Tabnuu:

AnemeHThI TOKONpPOBOAOB U WWMHONPOBOAOB

Busbars and busducts elements

All types of busbars’ and busducts’ cooling are air natural
except for IPB-AL-P busbars, with forced air cooling.

The maximum heat temperature of busbar and busduct
elements under rated operating conditions are given in
Table

lMpepenbHo gonycTuMas TeMnepatypa Harpesa, °C

LUnHK
Busbars

Koxyxu-ekpaHbl (060710HKH)
Screening casings (casings)

060M0HKM B MiCLiX, HEOCTYMHUX ANS JOTUKY
Casings in places that can not be touched

[Lnsi po36ipHNUX KOHTAKTHUX 3'€HaHb
For demountable contact connections

Marking
MapKkyBaHHSA

Ha o60s10HUi cTpyMonpoBeoda (LuMHonpoBoga) Ha
OOHOMY 3 MicCLib MpUeAHaHHA [0 o6nafHaHHSA BCTAHOB-
nieHa Tabnnyka, AKa MiCTUTb:

® TOBapHUIA 3HAK MiANPUEMCTBA-BUPOBHUKA;

[} YMOBHE NMOo3Ha4YeHHA CTpyMmonpoBoay (I.IJI/IHOI'IpOBO-
ny);

Maximum heat temperature, °C

He 6inblue Hix 120
Not more than 120

He 6inblue Hix 80
Not more than 80

He 6inblue Hix 105
Not more than105

no FOCT 8024, FOCT 403
According toGOST 8024, GOST 403

A nameplate with the following data is placed on
one of the blocks (sections) at connection units to a
transformer, SCG cabinet, or in other places:

manufacturer’'s trademark;

identification code of the item;
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LIMHOIIPOBOLIB

3arasnbHi TeXHiUHI pillIeHHS i HOPMH, IKi CTOCYIOTbCSI YCiX Cepii CTPYMOIIPOBOXIB i

3aBOA,CbKUI HOMED;

HOMiHaNbHy Hanpyry, KB;
HOMIHaNbHUI CTPYM, A,
eNeKTPoANHaMIYHY CTINKICTb, KA,

NMOo3Ha4YeHHA CI'IpaB)KHiX TEXHIYHUX YMOB;

JaTy BUrOTOB/EHHS (Micsilb, PiK).

Completeness of delivery

serial number;

rated voltage, kV;

rated current, A;
electrodynamic stability, KA;
specifications designation;

date of manufacture (month, year).

KOMIIJIeKTHICTH IIOCTAaBKHU

Y KOMMNJIEKT NOCTaBKM BXOZATb:

® CTpyMOMpOBIg, (LWWMHOMPOBIA) Y BUFNSALI OKPeMUX,
MOBHICTHO 3i6paHux 6/10KIB | CTUKyBaNlbHUX en-
MEHTIB, L0 BiANpaBAsOTbCA OKPEMUMU MapTisamuy;

® KOMIIEKT 3anacHux getaneun, iHCTPYMEeHTIB i npu-
napps - signosigHo o sigomocTi 3IM7;

® MeTasfIOKOHCTPYKLUIT ANSA KPirsIeHHA CTPYMOnNpoBoay
(Ha BMMOTY 3aMOBHMKa).

[0 KOMNNEKTY CTPYMOMPOBOAY A0Aat0TbCA:
nacnopt - 1 npum ;

IHCTPYKLUiA 3 MOHTaXy - 1 NpuMm .

IHCTPyKLUifA 3 ekcriyaTauil - 1 npum .;
IHCTPYKLUifA 3 cepeHbOro peMoHTYy - 1 NpuMm .,

KOMIMNEKT KpPeC/eHb - 3 npuMm ;

BigomicTb 3IIM -1 npum.

Manufacturer's warranty

I'apaHTIsa BUPOOHMKA

MNiaNpMeMCTBO-BUPOGHMK rapaHTye BiANOBIAHICTb BY-
nycKaeMmnx CTPyMOMPOBOAIB BUMOraMm LiMX TEXHIYHUX
ymoB TY Y 27.3-30255335-007:2016 npw AoTprUMaHHi
CcrnoXKmBayeM yMOB 36epiraHHs, TPaHCMOPTYBaHHSA Ta
eKcnyartaduil, BCTaHOBNEHUX LMMU TEXHIYHUMU YMOBa-
MU,

lapaHTiMHWI TepMiH eKcryaTaLil BCTaHOBOETbCA
N'ATb POKiB Bif, AHSA BBeAEHHS BUPO6IB B eKcnyaTa-
Lito, ane He 6inblue N'ATU 3 MOJIOBMHOKO POKIB Bif AHA
BiflBaHTaXXeHHS 3 MigNpMeMCTBa-BMPOOHUKa.

lapaHTiHWIA TEPMIH eKcnyaTaLii BUpo6iB, Lo NocTas-
NATbCA Ha eKCrnopT, BCTAHOBJ/IHOETLCSA BiAMOBIAHO A0
KOHTpaKTHUX 3060B'A3aHb.
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Each setcontains:

busbar (busduct) as a separate, fully assembled
blocks and connecting elements sent in separate
batches;

spare parts, tools and equipment according to spare
parts list;

metal structures for fixing the busbar (upon request).
A set of accompanying documents:

passport - 1 copy;

installation instructions - 1 copy;

operation manual - 1 copy;

Medium repair manual - 1 copy;

set of drawings - 3 copies;

spare parts list - 1 copy.

The manufacturer guarantees the compliance of the
produced busbars with the requirements of technical
specifications TYY 27.3-30255335-007: 2016 if the
consumer follows the storage, transportation and
operation conditions established by these technical
conditions.

The warranty period is 5 years after commissioning and
5.5 years since production.

The warranty period for the exported equipment is
established in accordance with the contract terms.
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Busbars and busducts technical assignment format require-
ments

BumMmoru 1o opopMIIeHHS
TEeXHIYHOTI'O

3aBAaHHS 3aBOAly Ha
CTPYMOIIPOB1 Ta
LIMHOIIPOB1A
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Busbars and busducts technical assignment format requirements
0 Bumoru o opopMIieHHSI TEXHIYHOTO 3aBAAaHHSA 3aBOAY Ha

CTPYMOIIPOBiZ Ta LIMHOIIPOBIA

UKR

3aBoj BUrOTOBJISIE BCi TUNMOBUKOHAHHSA
CTPYMONPOBOZ,B i LLIMHOMPOBOAIB, 3a3HaUYeHNX B AaHiun

iHbopMaLii.

3a 6a)kaHHSIM 3aMOBHMKa 3aBOA, MOX€E BUrOTOBUTH
CTPYMOMNpPOBOAY i LUMHONpPoBoAW (Hagani no TEKCTY -
CTPYMOMNpPOBOAW) i Ha iHLIi NnapamMeTpu.

Ona finaHoK Tpacu CTpyMOMNpPOBOAY, Ha IKUX He €
MOX/IUBUM BUKOPUCTaHHA TUMOBUX €/IEMEHTIB,
3aBOZOM PO3PO6AITLCA CreLiabHi, 3 ypaxyBaHHAM
TEXHIYHOro 3aBAaHHSA NPOEKTHOT opraHisadil
(3amMoBHuKa).

B o6cAr TexHiyHoro 3aBgaHHA NOBUHHI BXOAUTU:

il KpecneHHs Tpacyu (AOMYCKAETbCS B CMPOLLEHOMY
BUrnaAi). Ha kpecneHHi NoBUHHI 6yTU NpocTaBeHi
BiZAMITKM i NpUB'A3KM [0 6yaiBeNbHUX Ocen,

po3Mipu NPSIMUX | BEPTUKAbHUX AiNSHOK Tpacy;
KYTW MOBOPOTIiB, HEOOXiAHI NEPETUHM Ta iHLUI, Lo
BM3HaYatoTb NOJIOXKEHHSA CTPYMOMNPOBOAY B NPOCTOPI;

N nepenik HeOO6XifHOro eNeKTPoodAafHAHHS i
eflekTpoanapaTypy, Lo BXOAATb B 06CAr MOCTaBKMU.
[NloBHe No3HAYEeHHS IX TUNMOBUKOHAHb, KiJIbKOCTI i
3aBOAY-BUrOTOBJIIOBAYa;

X HeobxigHI AaHi enekTpoobnaAHaHHSA, 4O SKOro
npueaHyeTbCA CTPYMonpoBig (reHepaTop,

TpaHchopMaTop, BUMMUKaYi, po3noifibyi MpUcTpoi) i iH.

(Tob6T0 He BXOAATb B MOCTABKY 3 CTPYMOMNPOBOAAMM).
Tako)X NOBMHHI 6yTW BKa3aHi po3mipu pnaHLeBux
nia'eqHaHb 3 NPUB'A3KOI0 A0 TaKUX KPULLOK
o6nagHaHHS, po3Mipy BBOJIB i3 3a3HaUYEHHAM Ha

HUX OTBOPIB, MaTepiany, 3 AKOro BOHW BUKOHaHi, BUJ
ranbBaHiYHOro NOKPUTTS i T.M.

3asHaueHi BigoMOCTi MOXYTb 6yTV NpeAcTaBneHi
KpecneHHsIMU abo NpuBefAeHi y BUrNAAi eckisiB Ha
KPEeC/IeHHi Tpacu TeXHIYHOro 3aBAaHHS.

TexHiYyHe 3aBAaHHSA NOBUHHO 6YTW MOrOAXKEHO 3
3aBOOM-BUPOBGHUKOM.

3aBoj MOCTiNHO NpaLutoe Hag, yAOCKOHaNEHHAM
KOHCTPYKLT CTPyMONPOBOAIB Ta LUMHOMPOBOAIB,
TOMY MOX/UBI flesiki PO36KHOCTI MiXK X onMMcoM
i baKTUYHNUM BUKOHaAHHSAM, SIKi He BM/IMBaOTb Ha
TEXHIYHi XapaKTepUCTUKW, HaZiIAHICTb | 6e3neKy ix
po6oTH.
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Busbars and busducts technical assignment format
requirements.

The plant produces all types of busbars and busducts
specified in this information.

The plant may produce busbars and busducts with other
parameters upon customer's request..

The plant develops special sections (blocks) according
to the specifications of an engineering company
(customer) for busducts line areas, which do not
consider applying standard elements.

The scope of the specification should contain:

- Drawing of the line (a simplified view is acceptable).
The drawing should bear marks and ties to construction
axes, dimensions of straight and vertical area of the
line; rotation angles, necessary sections and other
dimensions determining special position of the busbar;

- List of necessary electric equipment and devices under
the scope of supply. Full designation of their types,
amount and manufacturers;

+ Necessary information on electric equipment to

be connected to the busbar (generator, transformer,
switches, switchgears) and other devices (beyond the
scope of supply of busbars). It should also indicate:
flange connection sizes with ties to equipment’s covers,
terminal sizes with indication of their holes’ positions,
material, electrolyte coating type, etc.

The given data can be represented in the form of
drawings or sketches on the line's drawing of the
specification. The specification should be agreed with
the manufacturer.

Since the plant is constantly developing its busbars’
and busducts’ design, the actual execution may slightly
differ from its description; and it has no effect on their
technical characteristics, reliability and operational
safety.



Busbars and busducts technical assignment format requirements

O 4 BumMmoru o obopMIIeHHSI TEXHIUHOTO 3aBaHHS 3aBOAY Ha A | | I
CTPYMOIIPOBIZl Ta LIMHOIIPOBIA L

Main supply locations of busbars and busducts
OCHOBHI1 06'€KTHU IIOCTaYaHHS CTPYMOIIPOBOJIB
Ta LIMHOIIPOBOZI1B

Bupi6 06'ekT
Product Facility

C «KuiBcbka 750kB»

IPB-AL-E-20-10000-360 Y1 TY Y 27.3-30255335-007:2016 Substation «Kievskaya 750kV»
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