:
N

OmnMHOBKA XXOPCTKA
cepii OXK-AL

Ha HOMIHAJIbHY
Hanpyry 35-750 kB 1
HOMIHAJIbHUY CTPYM
0o 5000A

TexXHIYHUM OIIUC
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Rigid busbar OZH-AL series
for 35-750 kV rated voltage
and rated current up to 5000 A
Technical description
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General information

3arajbH1 B1IOMOCTI1

UKR ENG

CyuacHi posnoginbui mpucTpoi (PIT) Hamrpyroo
Ha 35 KB Ta BUIIE eJIeKTPUYHMUX CTAHIIIN i
MiCTaHIiM BCe YacTille BUKOHYIOTHCS 3
BUKOPMCTAHHSIM KOHCTDPYKIIiN 3 XKOPCTKUMMU
Tpy64acTMMM LIMHAMM ((KOPCTKOI OLIMHOBKM).
Hai6inpuUIoro mouIMpeHHsI XXOPCTKa OLIMHOBKA
oTpuMasa B BigkpuTux PIT (BPII).

[Ip¥ CTBOPEHHI eKOHOMIUHUX KOMIIOHOBOK PI1
IOCHUTD LIMPOKO 3aCTOCOBYIOTHCSI KOHCTPYKIIil
3 XXOPCTKUMM LIMHAMM CKJIa[HOI IIPOCTOPOBOI
KOHGIrypariii, 1o MatoTb HaZICTaBKH,
Bifirany>xeHHs, IIOBOPOTH 1 T.II.

Modern = 35 kV voltage switchgears (SG) at
power stations and substations are increasingly
performed using structures with rigid tubular
buses (rigid busbar). The rigid busbar has been
the most common in opened SG (OSG).

The rigid busbar constructions of a complex
spatial configuration, extensions, branchings,
bendings, etc. are widely used in energy-efficient
SG configurations establishment.
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General information

3aranbH1 B1JOMOCTI

OwuHoBKa XopcTKa, Tvn - 0XK-AL BMpo6HMLTBa
KomMnaHii TOB «AJTUT» npusHayeHa 419 BUKOHAHHSA
€/1eKTPUYHOro 3’eHaHHA BUCOKOBOJILTHOI anapaTypu
B BIAKPUTUX | 3aKPUTUX PO3MNOAINTbHUX MPUCTPOSIX TPU-
$hasHoro amMiHHOro CTpymy npomMucnioBoi Yactotu 50

i 60 'y B Mepexxax 3 HOMiHanbHoto Hanpyroto 35-750
KB i HoOMiHanbHMM cTpymMom fo 5000 A. OXK-AL 3acTo-
COBYETbCSA A/11 BUKOHaHHS 6aratonposiTHUX 36ipHMX
LUMH | BHYTPILLHbOKOMIPKOBMX 3B'A3KIB 3aKpUTKX i Bia-
KPUTUX PO3MNOAINbHUX NPUCTPOIB €NIeKTPUYHUX CTaHLIN
i nigcTaHuin, NpOMUCIOBMX Ta IHLWMX 06’€KTIB, BUrOTOB-
NSeTbCA cepinHo BignoeigHo fo TY Y 27.3-30255335-
006 pie po: 2016.

EKOHOMIiYHa e(PEKTUBHICTb YXOPCTKOI OLUMHOBKU B
3HaYHiN Mipi BU3HaYaeTbCA BUKOPUCTAHHAM CydaCHUX
KoMrnoHyBaHb OPY, 3acTocyBaHHAM LUBUAKOMOHTOBa-
HUX KOMMAKTHUX i KOMMAEKTHUX MOAYiB, BAKOPUCTaH-
HAM CydacHUX KOMyTaLUinHUX anaparTis.

KoMnIeKkTn XXOPCTKOI OLLMHOBKU BUIOTOBIAKOTHCA AK
0181 TUNOBMUX, TaK i AJ19 HETUMOBUX CXEM PO3MOAINTbHUX
NPUCTPOIB.

HapginHicTb XXOPCTKOI OLULMHOBKYM 3a6e3MnevyeTbes
AKICTHO Tl BUTOTOBJIEHHS, MOHTaX)XY, @ TaKOXX CYyBOPUM
BUKOHaHHAM BUMOI HOPMaTUBHUX JOKYMEHTIB.

The rigid busbar OZH-AL type manufactured by ALIT is
designed to perform electrical connection of high-volt-
age equipment in open and closed 3-phase AC switch-
gears with 50 and 60 Hz current frequency 35-750 kV
rated voltage, and rated current up to 5000 A. OZH-AL
is used for making multi-span busbars and inter-cell
connections of closed and open switchgears at power
stations and substations, industrial and other facilities,
is being serially produced according to the TU U 27.3-
30255335-006: 2016.

The economic efficiency of a rigid busbar is to a great
extend determined by using modern switchgear assem-
blies, compact quick-mounted plug-in modules applica-
tion, and using modern switching devices.

Rigid busbars sets are made for both typical and
non-typical switchgears schemes.

Rigid busbar reliability is secured by quality its manufac-
ture, and installation quality , and by the strict regulation
requirements conformity.
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Construction features

KOHCTPYKTHBHI
0CO6JINBOCTL
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Construction features

KOHCTPYKTMBHI OCOOGJIMBOCTI

OXX-AL saBnsie co60t0 cMCTEMY CTPYMOBEAYYMX YacTUH
- 36ipHUX LWWMH ab0 BHYTPILLIHbOKOMIPKOBUX 3B'A3KIB,
BMKOHaHUX 3 NPeCOBaHNX METOLOM eKCTpy3il Tpyo
niameTtpom Big 50MM o 400MM, BUrOTOBNEHNX 3
antoMiHIEBOro CrnnaBy eNleKTPOTEXHIYHOIo NpU3HayeH-
HA. K MaTepiasn XXOPCTKUX LUMH BUKOPUCTOBYHOTbCA
antoMiHIEBI CnaBy, LLLO BONOAIKOTb BUCOKOH MILHICTHO
3a rapHoi efieKTpuyHoI NpoBigHOCTI. Lium BuMoram
BignoBigae Hacamnepepg cnnae 1915T, a Takox ABT1
(i ix 3apy6ixHi aHanoru) . KoxxHa dasa 36ipHUX LUKH i
BHYTPILUHbOKOMIPKOBUX 3B'A3KIB AABNSIE COOO0H LLUNHHY
KOHCTPYKL,it0, BUKOHaHY 3 pAAY OAHOMPOSITHUX LLUWH,
AKi MOXYTb fgocsAraTu 24 NOroHHUX MeTPIB.

YKopcTka olWMHOBKaA MOXe 3aCTOCOBYBaTUCS Pa3oM 3
FHYYKOLO, Hanpuknag, y BUrNsaAi NoegHaHHSA XXOPCTKUX
36ipHMX LUMH 3 THYYKMMUW BHYTPILULHbOKOMIPpKOBUMM
3B'siI3KaMW.

Y cknagi XXOpCcTKOT OLMHOBKM BUpo6HMLTBa TOB
«AJ1IT» BUKOPUCTOBYHOTBLCA YHiKalbHi, 3 TOUKN 30py
HaZiNHOCTI, 3'efHYyBasIbHi €N1EMEHTU - NUTI LUIMHOTPU-
Maui 3 THy4YKMMM 3B’A3KaMu. JInTi LULMHOTpUMaui BMKO-
PUCTOBYHOTbCA ANA 3'€AHAHHA WWWH MidX CO60t0, ANs
npueaHaHHA 40 06nafgHaHHS | CTBOPEHHS HaginHNX
€NEeKTPUYHUX KOHTAKTIB MiXK CTPYMOBEAYYMMU YacTu-
Hamu, crnyXXaTb A8 CNPUNRHATTSA MeXaHiYHMX 3yCuib
BWHMKAIOTb y By3fnax 3'e€iHaHb.

Y po3nofinbynx NpUCTPOSIX 3 XXOPCTKOHO OLLUMHOBKOK
BUKOPUCTAHHSA IUTUX KPIMUITIbHUX e/TEMEHTIB, BUKJIHO-
Yyae BUKOHAHHS 3BaptOBasIbHUX POBIT NPU MOHTaXI,
3abe3neyvye HeobXigHWI piBEHb HAAIAHOCTI, KOMMNEH-
cye TeMnepaTtypHi aepopmalii, epeKTUBHO NPUTHiYye
BiTPOBi P€30HAHCHI KOJIMBaHHSA Ta iH.

[nsa kpawol aganTadii 4O yMOB B3aEMHOI0 PO3MilLlleH-
Hs1 3'€LHYEMUX LUNH, KOHKPETHUM OCOB/IMBOCTSIM KOH-
CTPYKLUiT BUCOKOBONBTHUX anapariB i iH. Po3po6neHo
pag Mmoaudikauin WMHOTPMMaYiB.

0ZH-AL is a current conductive parts system - busbars
or inter-cell connections made of extruded pipes with
50mm to 400mm diameter , made of aluminum alloy for
electrical appliances. The material of rigid buses is alu-
minum alloy, which has high solidity for good electrical
conductivity. All these requirements are met by the alloy
1915T, and also by AVT1 (and their international equiv-
alents). Each phase of the busbar and inter-cell connec-
tions constitutes a bus structure made of a number of
single-span buses that can reach up to 24 linear meters.

A rigid busbar can be used with a flexible busbar, for
example, in a combination of rigid busbars with flexible
inter-cell connections.

As a part of a rigid busbar made by LLC "ALIT", are used
unigue (in terms of reliability) connecting elements, such
as molded supports with flexible connections. Molded
bus holders are used to connect buses with each other,
or with the equipment and to create reliable electrical
contacts between current-conductive parts, and serve to
perceive the mechanical forces arising in the connection
nodes.

Cast fastening elements application in rigid busbar
switchgears exclude the performance of welding during
installation, providing it with the necessary level of
reliability, compensates for temperature deformations,
effectively suppresses wind resonance oscillations, etc.

For a better adaptation to the conditions of the relative
placement of the connecting buses, of high-voltage ap-
paratuses design, etc., a number of bus holders modifi-
cations has been developed.



03

Product composition

Cknaz BUpoo6Yy
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Product composition
Ckiiag BUPO6Y

[o cknagy OX B 3aranbHOMy BUNagKy BXoAATb Ha-
CTYMHi efieMeHTH:

® LUMHK;

® JUTI WMHOTPpMMAYi 3 By3naMu KpiniaeHHs WuHU 10
OMOPHMUX i30NATOPIB;

® By31M 3'eAHYyBanbHi AN NPUESHAHHSA THYYKUX
CNYCKIiB;

® LUMHOTPUMAYi ANA BHYTPILIHbOKOMIPKOBUX 3B'A3-
KiB;

KOMMeHcaTopu CTPyMOBI;
3arnyLwku Topuesi;

Zemndytoui enemeHTu (racuTeni Bibpauii);

MeTasIoOKOHCTPYKLI - LUWHHI Ornopwu 3 i3onsaTopamu,
Ha 3aMOBJIEHHS.

MpumiTka:

® KOMMNIEKTHICTb NOCTAaBKU BU3HAYAETLCS KOMIJIEK-
TyBaJIbHOKO BiAOMICTIO Ha KOHKpPETHE 3aMOBJIEHHA.

® Y KOMNEeKTi 3 NUTUMU WiHOTpUMayamMu nocTasris-
FOTbCS METaNIOBUPOGU A1 KPIMAEHHS OLUMHOBKM i
€1eKTPONpOBifHE repMeTM3yto4e MacTuIO.

e T[locTaBKa WKHHMX onop (i3 3a3HAaYeHHAM Tumy,
npueaHyBasnbHUX PO3MIpiB i KifIbKOCTi) MPOBOAUTL-
CSl 3rilHO ONUTYBAasIbHOrO SIMCTa Ha 3aMOBJIEHHS.

Bci eneMeHTH )XOPCTKOI OLUIMHOBKW BiANOBIAatOTh:

@ piBHIO HOMIHaNbHOI Harnpyru efneKkTpoycTaHOBKY;

® BCTaHOBJ/IEHOMY PIBHIO NepeHanpyr;

® Hanbinbwomy pobo4yOMy TOKY;

°

MaKCMMasbHUM CTPYMaMm OfHO-, ABO- | TPUbasHUX
KOPOTKMX 3aMuKaHb (K3);

yMOBaM HaBKOJIMWHbOIo cepenoBuLLa;

0YiKyBaHOMY MaKCUMasbHOMY MOBITPSIHOMY HaTH-
CKY;

OYiKyBaHWM HaNbIiNbLINM OXeNefHUM BiaKnage-
HAM;

® MaKCUManbHUM i MiHiManbHUM TeMnepaTypam
noBiTps;

HanbinbLomy (piYHOMY) piBHIO COHSIUHOT pagiauir;

CTyneHo 3abpyaHeHHsA aTMochepy;

JOMNYyCTUMOMY PiBHIO pagionepeLukoy, i BiACYyTHOCTI
3araJsibHOl KOPOHMW.

10

RB composition generally includes following elements:

buses;

cast bus holders with bus attachment points for base
insulators;

connecting nodes for flexible descents slopes
adjunction;

bus holders for inter-cell connections;
current compensators;

end plugs;

damping elements (vibration dampers);

metal structures - busbar bases with insulators, by
request.

Note:

Delivery completeness is determined by the packing
list for a specific order.

Busbar fastening hardware and conductive sealing
grease comes with a cast bus-holder set.

Busbar supports delivery (with a designation of type,
connecting dimensions and quantities) is completed
according to order questionnaire.

All elements of the rigid busbar correspond to:
electrical fascility rated voltage level;
established overvoltage level;

maximum single-, double-, and three-phase short-
circuit current;

maximum currents of one-, two- and three-phase
short circuits (short circuit);

environmental conditions;

maximum air pressure expected;

the heaviest glaced-ice expected,;
maximum and minimum air temperatures;
highest (summer) solar radiation level;
atmospheric pollution level;

admissible radio interference level and the absence
of Corona.
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Advantages of rigid busbar semplemention
into high voltage witchgears

[lepeBaru 3acToCyBaHHS
XXOPCTKOl OLIMHOBKM B
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Advantages of rigid busbar semplemention into high voltage witchgears
0 [TepeBaru 3acTOCyBaHHS XXOPCTKOI OLIMHOBKY B PO3IOAIIbYMX IIPUCTPOSIX
BJMICOKOI HalIpyru

Advantages of rigid busbar semplemention
into high voltage witchgears

IlepeBaru 3aCTOCYBaHHS XXOPCTKOI OLIMHOBKMH
B PO3NOAIBYMX IIPUCTPOSIX BUCOKOI HAIIPYyT'U

[lepeBaru )KOpCTKO'l' OLUMHOBKM IIepe] THY4YKOIO
The advantages of rigid busbars compared to flexible

3MEHbLLEHHA BAPTOCTI CMO- 3acTocyBaHHS XOPCTKOI OLMHOBKM L03BOJISIE CKOPOTUTM 3eMAeBiaBefeHHsA Ans 6yaiBHuLTBa P,
PYIXXEHHA PN €KOHOMMUTYW MaTepianu (MeTan, 3ani306eToH, NPOBif Ta iH.), 3MEHIWUTH 06Csar GyAiBeNbHO-MOHTaXHMUX
REDUCING SWITCHGEAR poGIT.

CONSTRUCTION COST The use of a rigid busbar allows to reduce the land allocation for construction, save materials (metal,
reinforced concrete, wire, etc.), reduce the amount of construction and installation.

SMEHbBLUEHHSA MO0LWI PN XopcTka oWMHOBKA A03BOJIAE BiAMOBUTUCSA Bif LUWHHWUX MOPTANiB i CKOPOTUTU MiXXKOMIPKOBI Bif,CTaHi.
REDUCING THE SPACE FOR Arigid busbar allows you to abandon bus ports and reduce intercellular distances.
SWITCHGEAR

3MEHbBLUEHHA TEPMIHY CMNO- EKoHOMist Yacy gocsaraeTbcs 3a paxyHOK CKOPOYEHHS Yncna GyHAAMEHTIB i 3aCTOCYBaHHA OLIMHOBKM 3
PYO)XEHHS P BMCOKMM CTYyNneHeM 3aBOACHKOT FOTOBHOCTI.

REDUCING SWITCHGEAR Saving time is achieved by reducing the number of foundations and implementing a bus with a high
CONSTRUCTION TIME manufactory readiness level.

3PYYHICTb OBCJ1YTOBYBAHHA Bucota ycTaHOBKM XOPCTKOT OLIMHOBKM MEHLLE B MOPiBHSAHHI 3 THYYKOL0.
SERVICE MAINTABILITY The height of the installation of a rigid bus is less than a flexible bus.

12
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0 4 [TepeBary 3acTOCYBaHHS XXOPCTKOI OLIMHOBKY B PO3MIOAIIBUMX A | | I
IIPUCTPOSIX BUCOKOI HAIIPYI' U )

IonaTKOBI mepeBary >XOPCTKOI OLIMHOBKYM BUpPo6HMIITBa TOB “AJIIT”
Additional advantages of a rigid busbar made by "ALIT" LLC

KOMMNEHCALISA BIOXWUNEHb ®YHIA- LinHoTpumMayamu 3a6e3neyyeTbCs MOXIMBICTb BifIbHOTO NEPEMILLEHHS LWWH NPU HEBETUKUX
MEHTIB BifXuNeHHsX GyHAaMEHTIB, L0 BUHUKAOTb NpK ByAIBHULTBI Ta ekcnnyaTaLii.
COMPENSATION OF DEVIATIONS Busbar fascilitates to provide the possibility of free bus movement with small deviations in the
OF THE FOUNDATIONS DEVIATIONS foundations that emerge during construction and operation.

COMPENSATION

SHMXEHHA TPAHCMNOPTHUX KomnakTHa ynakoBka, BxuBaHa TOB «AJllT», 103BONSE 3HN3UTK BUTPATU HA TPAHCMOPTYBaHHS
BUTPAT XXOPCTKOT OLUIMHOBKM.
TRANSPORT COSTS The compact package used by «ALIT>LLC allows to reduce rigid busbar transportation costs.

[lepeBaru >XOpCTKOI OLIMHOBKY 3 JIMTUMU LWIMHOTPUMAYaMMU
Advantages of rigid busbar with cast bus holders

3acTocyBaHHsA 60NTOBKX 3'€jHaHb 3aMiCTb 3BapHUX 3@ MOHTaXY LIMH J0O3BONI0 YHUKHYTH
Hebe3neku «Bignany» MeTany i 3HWKEHHst MexaHiyHoT MiLLHOCTI WKMH Ha finsHKax 3i 3BapeHuMu
WBaMMU.

Using bolted joints instead of bus welded fitting has made it possible to avoid the danger of metal
annealing and reducing bus mechanical solidity in areas with welded seams.

MIABULLEHA HALIHICTb
INCREASED RELIABILITY

OckinbKm BCi MexaHiYHi 3ycunns, Wo BUHWKALOTb Y By3Nnax 3'€AHaHHs LWNH, CNPUIAMatOTbCA
NIUTUMU WWWHOTPUMaYamW, Lie 403BOJISIE BUKMIOYMTY HEFraTUBHWI BMINB TaKMX 3YCUIIb HA CTaH
eNEeKTPUYHNX KOHTAKTIB, SIKi 3a6€3MeuytoTbCs THYYKUMM 3B'A3KaMK

Since all the mechanical forces that arise in the bus joints are perceived by cast bus holders, and it
allows to exclude the negative influence of such efforts on the state of electrical contacts provided
by flexible connections.

BUCOKA EKCMTYATALIINHA HAZLIA-
HICTb EJIEKTPUYHUX KOHTAKTIB
JITUX WWMHOTPUMAYIB

HIGH OPERATING RELIABILITY OF CAST
BUS HOLDERS ELECTRICAL CONTACTS

13



Advantages of rigid busbar semplemention into high voltage witchgears
0 [TepeBaru 3acTOCyBaHHS XXOPCTKOI OLIMHOBKY B PO3IOAIIbYMX IIPUCTPOSIX
BMCOKOI HaIlpyru

,E[OJIaTKOBi IepeBary XOpCTKOI OLIMHOBKA BI/IpOﬁHI/IHTBa KoMmaHil «AJIIT»
Additional advantages of a rigid busbar manufactured by "ALIT" LLC

OWMHOBKA, iKYy NOCTaBASOTb Ha 06'€KT, Ma€ BUCOKY CTYNiHb 3aBOACHKOI FOTOBHOCTI. 3acTo-
BNCOKA LUBUAKICTb | MTPOCTOTA CYBaHHS TUTUX WWHOTPMUMAYIB i 6ONTOBMX 3'eiHAHb A03BONSE NPOBOAUTI MOHTaX OLLMHOBKM
MOHTAXY, PO3LLMPEHHA BPI WBMAKO i 6e3 3aCTOCYBaHHSI 3BaprOBaNibHOI TEXHIKM, @ TAKOX BUKOHYBATH LWIBUAKY 3aMiHY LUKH,
| AEMOHTAXY OLUIMHOBKW. Hanpuknag, npy Po3LWKUpPeHHi po3nogdinbHOro NpUcTporo. LLIMHM MOXyTb 6YTU WBUAKO AEMOHTO-
MOX/UBICTb LUBUAKOT SAMIHU BaHi i BUKOPUCTaHI 3HOB Ha iHLWOMY 06'eKTi. BUCOKa WBMAKICTb i NPOCTOTa MOHTAXY OLIMHOBKM
LR NPW HECBXIAHOCTI SEIJIBIIEHRSA Wite T e LR NI

MPOMYCKHOI CMIPOMOXHOCTI *  BMKOHaHHs 3BaplOBaHHS MPOBOLIB FHYYKMX 3B'A3KiB Ha 3aBOAiI-BUPOGHUKY;
HIGH SPEED AND SIMPLICITY OF *  3aCTOCYBaHHSA PO36ipHUX GONTOBUX 3'€fHAHb B LUIMHOTPUMAYaX.
INSTALLATION, OPEN SWITCHGEARS The busbar delivered to the facility has a high manufactory readiness level. The use of cast bus
DAFANSTOINRANDE IS/ M IS /ANIIRINCAI holders and bolted joints allows to fasten busbar installation simplicity without using welding

LG SEEOR N MU RAC T S NN WSS VYISNIMN <quipment, as well as to fasten buses replacement for example, in case of expansion of the

OF BUS IN CASE OF INCREASING switchgear. Bushar can be quickly dismantled and used again for another facility. High speed and
CAPACITY easy installation of busbar are achieved by:

flexible connections wires welding at factory;

using collapsible bolted connections for bus holders.

14
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Rigid busbar construction
KOHCTPYKIIISI XXOPCTKOI
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Rigid busbar construction

KOHCTPYKIIisI YXOPCTKOI OLIMHOBKM

OwwnHoBKa sB/ISIE CO600 CUCTEMY XXOPCTKMX LLUNH TPY6-
4acToro NepeTuHy, HanbinbL oNTUMaNbHUX 3@ YMO-
BaMM KOPOHWU, pagionepeLLKos, MaTepiasoMiCTKOCTI,
OXONOAXKEHHS, BiTPOBOI Ta €N1eKTPOANHAMIYHOI CTil-
KOCTIi, BUTOTOBJIEHMX 3 a/ltoMiHieBOro crnniasy. Moxnu-
Be 3aCTOCYBaHHS MJIOCKMX i MPOCTOPOBMX LUNH-PepM
(BUroToBneHmx 3 Tpy6 BiHOCHO HEBENMKOTO AiamMe-
Tpa), NepLU 3a BCe Mpu CTBOPEHHI AOBrO-NMpOroHOBMX
KOHCTPYKLUin.MNopsa 3 WnHaMu, OCHOBHUMU efleMeH-
TaMun MOAYNS XOPCTKOI OLLUMHOBKWN € KOMMNEHCaTopu
TemnepaTypHux gedopmMauii - LUIMHOTPUMAMI | THYYKi
KOHTaKTHi 3B'A3KW. 1151 )KOPCTKOI OLUMHOBKM, L0 BU-
KOPUCTOBYIOTb Y PO3MOAINbHUX NpUcTposx 35-750 KB,
BUKOPUCTOBYIOTbCSA 3HIMHI INTI LLMHOTPUMAMI | 3HIMHI
FHYYKi KOHTaKTHi 3B'13kK, po3pobneHi TOB «AJ1IT».
NnTi WwnHoTpuMaui ceptndikoBaHi Ta BUrOTOBNAKOTLCA
3 atoMiHiEBOro cnnasy.

LLInHOTpMMaYi i FTHYYKi KOHTaKTHI 3B'A3KN KOMMEHCY-
OTb i 3HMXKYIOTb TeMMepaTypHi Aedbopmalii (nogos-
YKEHHS | CTUCHEHHS) LUWH, 3a6e3MevytoTh iX BiflbHe
NO3[,0BXHE MEPEMILLEHHS] B YCbOMY MOXJTUBOMY
iHTepBani TemnepaTyp, BUK/KOYaOTb BMANB A04ATKO-
BUX 3YCUNb Ha i30M1ALiINHI onopwu, anapaTu, BUMIpHo-
BasibHi TpaHcdopMaTopy Ta iHLLIe 06nafHaHHS, a
TaKoX BUKJIKOYAOTb A0AATKOBI MexaHiuHi Hanpyru B
maTtepiani WuH.

KomneHcaTopu TeMnepaTypHux gedopmaldiin BCTaHOB-
NIOKOTHCS B OMOPHUX NEPETUHAX LUMHW | BUKOHYHOTbCA
y BUMMIALI €4MHOrO By3/ia 3 LUMHOTPEMAaYeM.

HyUJKi KOHTaKTHi 3B’A3KM BUKOHYIOTbCA 3i CTanearnto-
MiHieBMX abo antoMiHieBMx NpoBogiB. KinbkicTb Npo-
BOJiB He MeHLUe ABox. CyMmapHUi nepepis NpoBOAiB
BW3HAYaEeTbCA X CyMapHOK 3aTHICTIO HaBaHTaXeHHS
i TepMiYHOIO CTiliKiCTHO. THYuKi 3B'3KM (MpoBOAM)
KOMMeHcaTopiB TemnepaTypHux gedopmaliv Kpi-
nNsaTbes 6e3nocepeHbo 40 WKH abo 4,0 06TUCKHUX
LUMHOTPUMayax. B octaHHbOMY BUNagKy No3A0BXHi
nepeMillleHHS LWWH 3a6e3MeYytoTbCs 3a PaXyHOK MOX-
JNINBOCTI NepeMilLleHHA OKPEMUX efIeMEHTIB LUMHOTPU-
MauiB. OKpiM OCHOBHOIO NMPU3HAY€eHHS, THYYKi 3B'3KM
KOMMeHCaTopiB BUKOHYIOTb PYHKLiI eKpaHiB y BY3fi
KPIinieHHs WWHW.

[ns raciHHA KonnBaHb LUNHU, AKi BUKITMKAKOTb BTOMHI
MOLUKOAYKEHHSA KOHTAKTHUX 3'€JHaHb, MOC/IabNeHHS
60/1ITOBUX KPinieHb KOHCTPYKLIi, @ TAKOX HEraTUBHUA
NMCUXONOrIYHUI BNIMB Ha eKcryaTauilHuin nepcoHan
BUKOPUCTOBYHOTbCS TEXHIYHI PiLLIEHHS, WO 3abesneyy-
FOTb 36i/bLLIEHHS] PO3CitOBaHHA eHepril NPy KoNMBaH-
HAX Y BEPTUKASbHIiN NIOLWMHI.
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Rigid busbar is a system of rigid buses of aluminum
alloy with a tubular section, most optimal in terms of Co-
rona, radio interference, material capasity, cooling, wind
and electrodynamic resistance. It is possible to use flat
and spatial bus-trusses (made of pipes with a relatively
small diameter) first of all in case of creation a long-span
structures.

Along with the buses, there are main rigid busbar module
elements used as temperature deformation compen-
saors, such as busholders and flexible contact connec-
tions.Removable cast busbar and flexible connections,
developed by “"ALIT” LLC are used for rigid buses in in 35
750 kV switchgears. Molded busbar holders are certified
and made of an aluminum alloy.

Busbar holders and flexible connections compensate
and reduce the buses temperature deformation (elonga-
tion and compression), facilitate their free longitudinal
movement in the entire possible temperature range, ex-
clude the additional forces influence on insulating bases,
apparatus, measuring transformers and other equip-
ment, and also exclude additional mechanical stresses in
bus material.

Compensators for temperature deformations are in-
stalled in the bus cross-sections of the busbar and are
made as as ingle unit with a bus holder.

Flexible connections are made of steel or aluminum
wires. The number of wires is not less than two. The
total cross-section of wires is determined by their total
load capacity and thermal resistence. Flexible connec-
tions (wires) of the temperature deformation expansion
joints are fixed directly to the busbars or to the crimp-
ied busbar holders. In the last case, buses longitudinal
displacements are provided due to the possibility of
moving separate busbar holders elements. In addition to
their main function, flexible compensator connections
perform functions of the screens in the bus attachment
point.

To eliminate bus vibrations, which cause fatigue damage
of the contact connections, mitigation of the structure
bolt fixtures , as well as negative psychological influence
on the operating staff, certain technical solutions are
used for energy dissipation in vertical plane oscillations.



Rigid busbar construction
KOHCTpPYKIIisI XXOPCTKOI OLUIMHOBKM
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ALIT

Ona eheKTUBHOro NpUAYLLEHHS CTINKMX BiTPOBUX
pe30HaHCHMX KOJIMBaHb LUMH (Monepek NnoBiTpsAHOIo
MOTOKY), BUKJTMKAHWX 3pMBaMU BUXOPIB (HaBiTb B TUX
BMMagKax, Kon Taki KOIMBaHHSA He € HEGE3MeYHUMHU
ONA LWMHHOT KOHCTPYKLIT 3@ yMOBaMM MeXaHiuyHol MiL-
HOCTI) i ANA 3HMXKEHHA CTYNEHIO BNANBY HAaBaHTaXeHb
BiJ LMX KOIMBaAHb Ha LUMHW Ta TX OMOPHi KOHCTPYKLT, B
OXX-AL nepep6ayeHa ycTaHOBKa AeMMNYOUYUX MpU-
CTpOIB.

XopcTki Tpy6yacTi wuHu B OPY B TOpLEBMX YacTUHAX
MatoTb 3arfyLKu, SKi nepeLKogXaroTb rHisgyBaHHIO
nTaxiB i NepeLwKogykatoTb NonagaHHO BOMOT K.

Y Micusix HalbINbLLIOro NPOrMHy LWWH Bif, BNacHOT Barun
i Barv Bigrany»eHb, B HAXHIi YacTuHi, nepeabadvyaeTb-
CA ApeHa)KHUn OTBIp A9 3/IUBY KOHAEHCATY.

In order to suppress the stable wind resonance bus vi-
brations (across the air flow) caused by air-vortex (even
in cases where such vibrations do a threat to the bus
structure according to the mechanical strength condi-
tions) effectively , and to reduce these vibrations influ-
ence level on the buses and their base structures, the
0ZH-AL provide s for damping devices installation.

Rigid tubular buses in the open switchgears have the
end caps in their front-end parts, which prevent the birds
nesting and the moisture penetration.

In the bus maximum deflection locations over its own
and its branches weight, there is a drainage hole for
draining the condensate in its lower part .

BukoHaHHSA I.III/IHOTpI/IMa‘-IiB 1 KOMIINIEKTYIOUYUX:

Bus holders and its components design:

Man. 1 LnHoTpumay Hepyxomuii (dikcoBaHNi)
Pic. 1 Fixed bus holder

JInTi WnHOoTpMMaydi MatoTb ABa BUKOHaHHSA 3a Croco-
60M ikcaLlii LUMH - HepYXOME i pyXOMe, MpU3HaYeHi
O KOMMeHcauil TeMnepaTypHUX 3MiH JOBXWUHU LLUWH.
LLInHoTpumaui 306paxeHi Ha Man. 1 i Man. 2, Buko-
PUCTOBYIOTBCA TiNIbKWN AN KPINJEHHS WWH B KpanHin
YaCTUHI 36ipHUX LLWH | OCEPESKIB, | ABNAOTL CO60H0
BY30J1 BiIbHOMO KpinsieHHs (LWK1Ha-ornopa) i By3on
tikcoBaHoro KpinneHHs (wWuHa-onopa). BctaHoBnto-
FOTbCA Ha OMOPHUX i30N1ATOPaX, LLO BXOAATb A0 CKiaay
LLUIMHHMX ONop.

Man. 2 lUnHoTpuMay pyxoMuit (NO3A0BXHE NepeMilLeHHs)
Pic. 2 Movable bus holder (longitudinal movement)

The cast bus holders have two methods of bus fix-

ing - fixed and movable, designed to compensate the
temperature changes in the bus length. The bus holders
shown in Pic. T and Pic. 2, are used only for holding the
bus in the end part of the busbars and cells, and are a
free attachment point (bus- base) and a fixed- attach-
ment point(bus-base). They are installed on the base
insulators which are the part of the the busbar bases.

17
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BukoHaHHSA I.III/IHOTpI/IMa‘-IiB 1 KOMIIJIEKTYIOUUX:

Bus holders and its components design:

Man. 3 LUnHoTprUMay pyxoMuii (BepTukanbHe KpinieHHs)
Pic. 3 Movable bus holder (vertical mount)

LLInHoTpmmaui 306paxkeHi Ha Man. 3 i Man. 4 Buko-
PUCTOBYHOTLCS TiNIbKWN A1 BUKOHAHHA BHYTPILLHbO-
KOMIipKOBWX 3B'A3KiB i ABNSIOTb CO60L0 BY30/1 BiSIbHOr0O
KpinneHHsi (o6nagHaHHsA-WMHA). B Byanax, rHyuyki
NPOBiIAHNKN BUKOHYHOTb (PYHKLiT €N1eKTPUYHOIO 3B'A3KY
i olHOYACHO KOMMeHcaTopiB TeMnepaTypHUX aedop-
MaUifi. LLUMHKM B rOpM30OHTanbHil NIOLWMHI diKCyroTbCA
3a JONOMOrK Napu INTUX HarMiBXOMYTIiB Ta LUTUPbOBUX
npo6ok (TpumauiB) Ha BUBOZAxX anapaTiB po3'efHy-
BauiB, BMUMUKaYiB, TpaHCHopmaTopiB i T.M.

= &>

Man. 4 LUnHoTpuUMay pyxoMuii (ropu3oHTabHe KpinneHHs)
Pic. 4 Movable bus holder (horizontal mount)

The busbar holders shown in Pic. 3 and Pic. 4 are used
only for the implementation of intra-cell connections and
represent a free attachment point (equipment-bus). In
this attachment points, the flexible conductors perform
electrical connection functions and simultaneously
compensate temperature deformations. In the horizontal
plane the buses are fixed by a pair of cast half-collars
and pin plugs (holders) on the disconnect or terminals,
switches, transformers, etc.

Man. 5 LUnHOTpUMaY BilbHOTO (MO3A0BXHbOIO NEPEMilLieHHS) i

(hiKkcoBaHOro KpinneHHs

Pic. 5 Busbar holder for free (longitudinal movement) and fixed fastening

MexaHiyHi 3ycnnns Bif ABOX OiNISHOK OLUIMHOBKM, LLLO
3'eHYIOTbCSI Ha OMOPHUI I301ATOP CNPUMaKOTbCS 3a
J0MOMOro WnHoTpuMayda Man. 5, akuii aBnsie co6oto
BY30/1 (LUMHA-LLUMHA) BUKOHAHWI Y BUrNAAI NIacTUHU 3
pebpaMu XOPCTKOCTI i ;BOMa MapaMun XOMyTiB, ofHa
napa XoMyTiB NMpM3HayeHa A5 XXopcTKoi dikcauii B
LUIMHOTPMMaYi TOPLEBOT YaCTUHMN OAHOI 3'€AHYEMOT
OiNSHKK, a iHWa - AN KoMneHcauii TeMnepaTypHUX
nedopmMalin iHWOT 3’egHYEMOT AiNSTHKN OLUMHOBKMN.
LLInHOTpMMaY BCTaHOBIKOETLCA Ha OMOPHUX i301ATO-
pax, Wo BXOAATb A0 CK/agy LWMHHMX OMnop.

18

The mechanical forces from two connecting parts of
the busbar to the support insulator are perceived by the
busbar holder Pic. 5, which is a unit (bus-bus) made

in the shape of a plate with stiffeners and two pairs of
clamps, one pair of clamps is designed for rigid fixation
the front-end part of the connected section in the bus
holder, and the other is used to compensate temperature
deformations in the other connected section of the
busbar. It is installed on the support insulators which are
the part of busbar supports bases.
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ALIT

[ns CTBOPEHHA HAZiNHOIO eNleKTPUYHOro 3'€IHaHHSA
y By3/1ax LUMHOTPMMaNiB, L0 3a6e3MneyyroTb KOMMEH-
caLito TEMTOBUX 3MiH JOBXWUHU LLWH, MOGNN3Y HUX,
BCTAHOBIOKOTLCSI FTHYUKi KOHTaKTHi 3B's13KM (CTPYMOBI
nepemMuykin). CTpyMOBI MEPEMUYKM 3'€QHYIOTb PYXOMI
OINAHKN LUKMH 3 HEPYXOMUMW HaJiAHUM eNneKTPUYHUM
KOHTaKTOM.

To create a reliable electrical connection in the nodes
of bus holders, which compensates thermal changes

in the bus length, flexible contact connections (current
jumpers) are established by them . The current jumpers
connect the moving parts of the buses to the non-
moving ones, by a reliable electrical contact.

BukoHaHHSA I.III/IHOTpI/IMa‘-IiB 1 KOMIIIIEKTYIOUYUX:

Bus holders and its components design:

Man. 6
Pic. 6

Man. 8
Pic. 8

Man. 7
Pic. 7

Bysnu 3'egHyBanbHi ANs NnpUeaHaHHA THYYKUX CMYyCKiB
Flexible slopes attachment points

[ns 3'eAHaHHSA OKpEMUX AINAHOK LUMH BEPXHBOTO i
HWXHbOIO APYCIB, BiArany>KeHHs Bif, )XOPCTKMX Tpy6ya-
CTUX LWUMH Ha obnajHaHHSA Yepes NpueaHaHHA NpoBia-
HMKIB - THYYKMX CMYCKiB, BUKOPUCTOBYHOTbCSI pa3’'eMHi
BY3/¥ 3'eIHaHHS (LUMHA-THYYKMIA 3B'A30K) 3aBOACH-
KOro BUroToB/EHHS, 306paXkeHi Ha Man. 6, Man. 7,
Man. 8.

To connect a single bus sectionses of the upper and
lower panels, branching from rigid tubular buses to the
equipment through the conductor connection - flexible
slopes, the manufactured connector assemblies (bus-
flexible connection)are used, shown in Pic. 6, Pic. 7,
Pic. 8.

19
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BukoHaHHSA I.III/IHOTpI/IMa‘-IiB 1 KOMIIJIEKTYIOUUX:

Bus holders and its components design:

Man. 9 MacHuK Bibpauii
Pic. 9 Vibration damper

lacHuK Bi6GpaLii 306paxkeHunit Ha Man. 9 KpinuTbcs

[0 CTPYMOBeZlyuOl LLUMHW Ha AiNnfHKax, po3paxyHKoBa
OOBXMHA AAKMX 3 ypaxyBaHHAM BCiX HaBaHTaX€EHb,
nepenbavae HasiBHICTb BiTPOBUX pe30HAHCHUX KONU-
BaHb. [ACHMK BibpaLii He BCTaHOBMHOETLCA Ha NPOJIbO-
Tax 3i cnyckaMu MidXX BEPXHIM Ta HUXXHIM fipycamu, 3
Bifirany>XeHHsIM Bif CTPYMONPOBIAHOT LUMHM Ha obnag-
HaHHS, SKi BUKOHAHI 3a JOMOMOIOH FHYYKMNX 3B'A3KIB.
3HUXEHHSA PIBHA aMMiTyAM KONUBaHb Ta NigBULLEHHSA
e(eKTUBHOCTI Bif6yA0OBM Bif CTINKMNX BITPOBUX KOJK-
BaHb CNPUSIE SMEHLLEHHIO iaMeTpa LUNHKN, 3HUKEHHIO
4yacTOTU BJIACHUX KOJIMBaHb.

20

The vibration damper shown in Pic. 9 is attached to

the busbar on its sections, effective length of which, if
taking into account all the loads, assumes the presence
of wind resonance oscillations. The vibration damper

is not installed on scope spans between upper and
lower panels, with a branching from the conductive bus
to equipment that are made with flexible connections.
Reducing the oscillation amplitude and increasing the
efficiency of detuning from constant wind oscillations
facilitates to bus diameter reduction, as well as and
natural oscillations frequency reduction.
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Rigid busbar installation

MOHTAaX KOHCTPYKIILI
XXOPCTKOI1 OLIMHOBKM
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Rigid busbar installation

MOHTaXX KOHCTPYKIILI XXOPCTKOI OLIMHOBKM

MOHTa) YXOPCTKOI OLLMHOBKM - YCTAHOBKY LUWH i
efleMeHTIB apMaTypu HeObXigHO BUKOHYBATW 3rigHO 3
rOJTIOBHOKO CXEMOIO MPOEKTY NiaCTaHLuil Ta Bi4NOBIAHO
[0 BUMOT TEXHIYHOT AoKyMeHTaLil Ha 0X.

[Mpwn MOHTaXi, AiNsiHKa WWHW Ha ABOX Onopax NoBUH-
Ha MaTu TiIbK1 OfMH BY30/1 (PiKCOBAHOrO KpinsieHHs
TO6TO - Ha ofHil onopi (i3onsTopi) NPONILOTY BCTAHOB-
NIOETHCSA BY30/1 L0 NEPELLKOAXKAE MOLOBXHbOMY Ne-
peMILLEHHIO LUNHK, @ Ha iHLUIX onopi - By30N 3 BifIbHUM
NO340BXHIM NepeMiLLLEHHAM LLNHM.

HeobxiHO Y4iTKO AOTpUMYBATKCS NOCNILOBHOCTI yCTa-
HOBKM LUMHOTpPUMaUiB: (hikcoBaHWUI - BiNbHUI - iKco-
BaHUM i T.A.

MoHTa) XKOPCTKOI OLLUMHOBKW HEOBXiAHO BECTH 3 ypa-
XyBaHHAM TeMnepaTypu LUMH Ha MOMEHT MpoBeAEeHHS
po60oT. [pu LbOMY NOBMHHO AOTPUMYBATUCS PO3MIpIB,
AIKi BpaxoBYOTb TEMNMI0BI 3MiHWU JOBXMWHU LWWH B Aiana-
30Hi TeMnepaTyp WKH B Npoueci ekcnnyatauil. He go-
MyCKaeTbCSA MOHTaX CYCifiHiX LUMH BCTUK 6e3 3a30py.

Micus 3'egHaHHSA CTPYMOBMX KOMTMEHCATOPIB 3 LUMHOLO,
nepepg yCTaHOBKOH), 3a4MLLAaOTbCA | 3MaLLyOTbCS
3aco60M cTabinisawii KOHTAaKTHOro ONopy - eNeKTPo-
MPOBIAHO Ta FrEPMETU3YHOHOI 3Ma3KOHo, L0 NOCTaB-
NIETbCA B KOMMEKTI 3 IMTUMU LUMHOTPUMAYaMMU.

3aTAryBaHHsl 601TOBMX 3'€4HaHb LWMHOTPUMAYIB i
CTPYMOBMX KOMIMEHCATOpiB HeObXiAHO BECTU NOCTY-
MOBO 3@ CXEMOK «XPECT Ha XPecT» 3 OTPMMAHHAM
MOMEHTY 3aTsDKKMU, L0 3a3Ha4YeHNn B JOKYMeHTaLil Ha
Ui BUpo6u. KOHTpONb MOMEHTY 3aTsiIryBaHHSA 34iCHIO-
BaTW 3a JOMNOMOroK ANHAMOMETPUYHOTO KitoYa.

Y nponboTax MidXX OMOPHUX i30/ITOPIB, LLLO MaloTb
LOBXMWHY He 6inblue 24 M, oLUMHOBKA Ha 35-750 kB Bu-
KOHYeTbCsl 6€3 3BapHUX 3'eHaHb. [lonyckaeTbes, Npu
HeobXiAHOCTI, NPOBEAEHHSI 3BaptOBaHHSA 36ipHUX LLWH
B NOTPIGHMI po3Mip. Mpu LbOMYy, LLBU L0 3BapHOOTHLCSA
MOBWHHI 6YTW 3aMKHYTUMM, 6araToLlapoBUMMU, HanaBs-
NeHWUiA MeTas NOBUHEH 6YTU LWiNIbHUM MO BCill fOBXMUHI
LIBA, HE MaTW TPILLMH, MPOXOriB i pO3PMBIB 3rigHO
FOCT 14806-80. 3BaptoBaHHS OLLUMHOBKW MOBUHEH MPO-
BoAMTK axiBeLb 3aBOAY-BUrOTOBIOBAYA, 3 Nofasb-
UMM KOHTPOJIEM SIKOCTi 3BapHUX LUBIB NpeACcTaBHUKOM
BTK 3aBofy-BUrotoBntoBaya abo ynoBHOBaXXEHUM
3aBOAOM-BUPOBGHUKOM (axiBLEM.

Micns 3aKkiHYeHHA po6IT MPOBECTM NEPEBIPKY BipHOCTI
MOHTAaXY YXOPCTKOI OLUIMHOBKM i NepeBipKy nepexigHo-
ro onopy po36ipHMUX KOHTaKTHUX 3'€iHaHb.

22

Installation of the rigid busbar means installation of
the busbars and fittings elements must be performed
according to the main substation design scheme and
in accordance with technical requirements for the rigid
busbar.

During installation, the bus section on two bases must
have only one fixed holder, i.e. a node preventing the the
bus from its longitudinal movement is mounted on one
bus holder (isolator), - an assembly with free longitudinal
bus movement is placed and on the other holder.

It is necessary to strictly follow installation of busbar
holders walkthrough: fixed - free - fixed, etc.

Rigid bus installation should be carried out with taking
into account bus temperature during the execution. At
the same time, the dimensions according to the thermal
changes in the bus length in the bus temperature range
during its maintenance should be considered. It is not
acceptable to install buses end-to-end without a gap.

The connecting points of current compensators to

the bus, before installation, should be cleaned and
greased by means for stabilizing the contact resistance -
electrically conductive and sealing grease, supplied with
cast busbar holders.

Bolted connections of busbar holders and current
compensators tightening should be carried out gradually
according to the crosswise scheme, in accordance with
the tightening torque specified in the regulation for these
products. Tightening torque checking is carried out by a
torque wrench.

In the spans between support insulators with no more
than 24 m length, a 35-750 kV busbar is performed
without welded joints. If necessary it is allowed to weld
the busbars to the required size. At the same time, welds
should be closed, multilayered, welded metal should be
dense along the entire weld length, without cracks, burns
and breaks in accordance with GOST 14806-80. Bus
welding should be carried out by a specialist from the
manufacturing plant, with a further welded joints quality
control by a manufacturing plant QC representative or
an authorized specialist manufacturer.

After the work is completed, check the correctness

of rigid busbar installation correctness checking and
demountable contact connections checking should be
carried out.
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Conventional signs and technical characteristics

YMOBHE ITIO3HAUYEeHHS
Ta TeXHUYHI
XapaKTepUCTUKMN
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Conventional signs and technical characteristics

YMOBHe IMO3HAUYeHHA Ta TEXHUYHI XapaKTepu-

CTUKMH

YMOBHe IT03HAUYEeHHS:
Conventional signs:

OKAL -X - X - X - X - X

CTyniHb 3a6pyAHEHHSI 30BHILLHbOI i30/1ALiT NO
rOCT 9920-89

Pollution level of pollution of external insulation
in accordance with GOST 9920-89

KnimaTnyHe BMKOHaHHS i KaTeropis po3mi-
weHHA no FOCT 15150-69 i
[OCT 15543.1-89

Climatic execution and placement category
according to GOST 15150-69 and
GOST 15543.1-89

Tvn posnoginb4yoro npuctpoto: BPY - Biakpu-
Te, 3PY - 3akpuTte

Type of switchgear: open switchgear - 0SG,
closed switchgear - CSG

CTpyM TepMiyHOI CTIMKOCTI, KA

Thermal current, kA

HoMmiHanbHuM cTpym, A

Rated current, A

Knac Hanpyru, kB

Voltage class, kV

OwwuHoBKa XopcTka Mapku ALIT

[Mpuknag ymoBHOro nosHayeHHsa OXK npu 3amoB-
neHHi owmHoBkM TUNy OXK-AL knacy Hanpyru 330kB,

Ha HOMiHanbHUM cTpyM - 3150A, CTpyM TepMiyHOT
CTINKOCTI - 63KA, BIAKPUTUIA PO3MNOAINBbYMIA NPUCTPIN,
KNniMaTU4YHe BUKOHaHHSA i KaTeropist posmileHHs YXJ11,
CTYynNiHb 3abpyAHEeHHs izonsuii - 1

OwmHoBKa >xopcTka OXK-AL 330-3150-63-OPY-YXJ11-11

24

Busbar rigid of LLC ALIT LLC Rigid busbar

An example of the conventional designation of the RB
when ordering an RB-AL type busbar with a voltage
rating of 330kV, rated current of 3150A, a thermal resis-
tance current of 63kA, an open switchgear, a climatic
version and a UHLT placement category, the degree of
insulation pollution is II:

Rigid busbar RB-AL 330-3150-63-ORU-UHL1-II
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Conventional signs and technical characteristics
YMOBHe ITI03HAUYEHHS Ta TEXHUYHI XapaKTepUCTUKHA
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TexHUYHI XapaKTepUCTUKH XXOPCTKOI OLUMHOBKMU I10 KJIaCy HaIIPYyT' .
Technical characteristics of rigid busbar due to its voltage class:

HalimeHyBaHHs1 napameTpy
Parameter name

Knac Hanpyru, kB
Voltage class, kV

HomiHanbHa Hanpyra (niHiiHa), kB
Rated voltage (linear), kV

HomiHanbHa po6oya Hanpyra, KB
Rated operating voltage, kV

HomiHanbHui cTpym, A
Rated current, A

HoMiHanbHUM KOPOTKOYACHUA BUTPUMYEMUIA
CTPyM (CTPYM TEPMIiYHOI CTIMKOCTI), KA

Rated short-time withstand current (thermal
resistance current), kA

HanbinbLwiunii nik HOMiHaNIbHOro KOPOTKOYaCHo-
ro BUTPMMYEMOTO OLLMHOBKOIO CTPyMy (CTpyM
€NeKTPOANHAMIYHOI CTIAKOCTI), KA

The largest peak of the rated short-time current
withstand current (current of electrodynamics
stability), kA

Yac npoTikaHHA CTPYyMY TEePMIiYHOI CTINKOCTI, C
Time of thermal current flow, s

MakcumarnbHuUi WBUAKICHUMA TUCK NOBITPS M/C
Maximum wind speed m / s

MakcumanbHui WBUAKICHW TUCK NOBITPS Npu
oxxeneaui, m/c

Maximum velocity air pressure during glaze
frost, m/s

ToBLMHA KOPKU NboAy, MM
Thickness of the crust of ice, mm

CencMocTinKiCTb
Seismicresistance

[Mepepi3 NpoBOAIB FHYYKMUX CMYCKiB, MM
Cross-section of wires of flexible slopes, mm

Tvn isonsuir
Type of insulation

KnimaTnyHe BUKOHAHHSA | KaTeropis po3milleH-
HA no FOCT 15150

Climatic execution and placement category in
accordance with GOST 15150

KaTeropisi po3milleHHsA
Placement category

* - Ha BUMOTY 3aMOBHMKa MOXJIMBa 3MiHa 3a3HaYeHux

napameTpiB

BPY-110«B BPY-220«B
0SG-110kV 0SG-220kV
110 220

126 252

o1 2000 go 3150*

40 50

102 125

3

40

25 15

20

9 6anno. no wkane MSK-64
9 on the scaleMSK-64

o1 120 pgo

500*

from 120 to
500*

dapdop, nonumep
porcelain, polymer

Y, ¥YXN, XN
U, UHL, HL

123

changed

o1 400 go 500*
from 400 to 500*

BPY-330kB BPY-500kB BPY-750kB
0SG-330kV 0SG-500kV 0SG-750kV
330 500 750

363 525 787

3150*

63

160

Papcop
porcelain

* - by customer’s request, the parameters above can be

25
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YMOBHe MO3HAaUeHHS Ta TeXHUYHI XapaKTepPUCTUKHA

| HoBXMHa IIPOJIBOTY 1 TI/Il‘IOpOSMip TpY6M YKOPCTKOI OLIMHOBKM I10 KJIaCy HaIIPYyT'U.
The length of the span and the size of the tube of rigid busbar due to its voltage class:

Knac Hanpyru, kB
HaiimeHyBaHHs napameTpy Voltage class, kV

Parameter name BPY-110kB BPY-220xB BPY-330kB BPY-500«B BPY-750kB
0SG-110kV 0SG-220kV 0SG-330kV 0SG-500kV 0SG-750kV

TMNOPOSMIP TpYGU, M @120x4,5,8 @160x4,5,8 @250x4,6

36ipHi WHK pipe size, mm

Busbars MaKc. npoiT, M 12 17 24
Max. span, m

BHyTpUKOMipKoBi  TMUMOPO3MIP TPyGM, MM ; ?#120x4,5,8 ?#120x8

3B'5I3KM pipe size, mm -

Intra-cell Makc. NponiT, M 12 12

connections Max. span, m _

26



08

Rigid busbar quality and manufacturer’'s guarantee

SAK1CTB XXOPCTKOI
OLIMHOBKM 1 rapaHTI1
BUPOOHMKA
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Rigid busbar quality and manufacturer’s guarantee

SAKICTB XXOPCTKOL OLIMHOBKY 1 rapaHT11 BUPO6-

HUKa

MiUHICTb BCiX eN1eMeHTiB )XOPCTKOI OLUIMHOBKM BifA-
noBiJa€e OYikyBaHUM efneKTpoAnHaMivYHMUM, NOBITPS-
HUM, OXXeNleIHUM HaBaHTaXXeHHSAM, a TaKO)X HaBaHTa-
YXEHHSAM BifJ B/IaCHOI Baru LWMHW Ta BifranyXeHb.

3asiBfieHa 3aBOJ,0M-BUPOGHUKOM SIKICTb OLUIMHOBKM
Ta il enemMeHTIB NigTBEepAXYyBaTHCa KBanidikalinHMMm
BMNPOGYBaHHAMM i po3paxyHKaMu:

Bunpo6yBaHHs:

@ Ha CTIMKICTb OLUMHOBKK A0 TEPMIYHOI il cTpyMiB
KOPOTKOro 3aMUKaHHS;

@ Ha CTiMKICTb OLUMHOBKN A0 efleKTpoAUHaMIYHoI gl
CTPYMIB KOPOTKOI0O 3aMUKaHHS;

@ Ha HarpiBaHHs HOMiHallbHUM CTPYMOM B TpMBaro-
MY PEXUMI;

® 3a yMOBaMW KOPOHW i pagionepeLuKkon.
PospaxyHku:

@ Ha BMNAVB 30BHIWHIX KNiMaTUYHUX dakTopis (BiTep,
oxenepab) i CENCMOCTINKICTb;

® Ha MexaHiyHy MiLHiCTb.

The solidity of all elements of a rigid busbar corresponds
to the expected electrodynamic, wind, ice loads, as

well as loads due to the weight of the bus and the
branchings.

Bus and its elements quality is declared by the
manufacturer to be confirmed by qualification tests and
calculations:

Tests:

bus resistance to short-circuit currents thermal
action;

bus resistance to short-circuit currents
electrodynamics action ;

to heating by rated current in the continuous mode;

under the conditions of the corona and radio
interference.

Calculations:

influence of external climatic factors (wind, glaze
frost) and seismic resistance;

of mechanical strength.
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0 8 SIKICTB XXOPCTKOI OLIMHOBKMY 1 rapaHTII BUPOO6HMKA /o\ L l I

BigoMmocTi r1po kBainidikaljiHi BUIIPOOYBaHHSIX XXOPCTKOI OLIMHOBKM

BUpo6bHUILITBa TOB «AJIUT»:
Information about rigid busbar qualification tests by ALIT LLC:

Bug BMNpo6yBaHb Bunpo6yBanbHuii LeHTp lpoTokon BMNpo6yBaHb
Type of test Testing center Test report

Ha cTilKicTb OLUMHOBKM [0 TEpMiYHOI Al

CTPYMIB KOPOTKOr0 3aMUKaHHA IL{ TBO MAT «BIT» (M.3anopixxs) Ne N-37-37-16 Big 17.11.2016 1.
Bus resistance short-circuit currents thermal L, TBO MAQ «BUT» (Zaporozhye) Ne 1-37-37-16 from 17.11.2016
action

Ha cTilKicTb OLINHOBKM [0 eNeKTPOAMHaMIY-

HOI Al CTPYMiB KOPOTKOTO 3aMUKaHHs IL| TBO MAT «BIT» (M.3anopixxs) Ne N-37-37-16 Big 17.11.2016 T.
The resistance of the bus resistance to short- WL TBO MAO «BUT» (Zaporozhye) N 11-37-37-16 from 17.11.2016
circuit currents electrodynamic action

Ha HarpiBaHHs OLIMHOBKN HOMiHANbHUM

CTPYMOM B TPMBAJIOMYy peXxumMi ILL TBO MAT «BIT» (M.3anopixxs) N2 N-38-37-16 Big 22.11.2016 T.
To heating the busbar with a rated currentina L TBO MAQ «B/T» (Zaporozhye) Ne 11-38-37-16 from 22.11.2016
continuous mode

Bunpo6yBaHHsA 3MiHHOK Hanpyroto 3

BMMIipOM pajionepeLKoy, i Ha BiACYTHICTb

BUANMOI KOPOHU IL{ TBO MAT «BIT» (M.3anopixxs) Ne 1-39-37-16 Bia 24.11.2016 1.
Testing with alternating voltage with 1L TBO MAQ «BWT» (Zaporozhye) N 11-39-37-16 from 24.11.2016
measurement of radio interference and in the

absence of visible corona

Mpu NocTaBLi Ha 06'EKT XOpPCTKa oWNHOBKa nepeBips-  When delivered to the destination, a rigid bus is checked
eTbCS Ha KOMMJIEKTHICTb | 36MpaHHs. for completeness and assembly.
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0 8 Rigid busbar quality and manufacturer’'s guarantee
SIKICTB XXOPCTKOI OLIMHOBKY 1 TapaHTII BUPOOHMKA

[apaHTiMHMI TepMiH eKkcnyaTalil CTaHOBUTb:

® [/151 XKOPCTKOI OLUMHOBKM 3 INTUMU LUIMHOTPUMa-
YaMiu- 3 poku;

e ans nakodap60Boro NoKpuUTTs (NMpU CyLinbHOMY
(hapbyBaHHi LWKH) - 1 piK;

® /15 NOKPUTTS rapsaymMm LMHKOM MeTaneBux noBep-
XOHb -25 pokKiB.

@ TepMiH Cny>6m XOPCTKOI OLUMHOBKMU - 25 poKiB.

[onycTumMumin TepMiH 36epiraHHsi B ynakoBLi Nignpuem-
CTBa-BMIroTOBJIHOBAYa, Bifl ATV BigBaHTa)XXeHHS A0
JaTun BBeJleHHs B eKcryaTtawito, CTaHOBUTb 12 Mics-

Lis.
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Warranty operating period is:
for rigid busbar with cast busbar bases - 3 years;

for paint and varnish coat (withsolid bus coloring) - 1
year;

for coating with hot zinc metal surfaces - 25 years.
Effective life of a rigid bus is 25 years.

The acceptable storage period in the manufacturer’s
packaging, from shipment date to commissioning date,
is 12 months.
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Factory technical assignment formulation requirements

BumMoru no opopMIiieH-
HSI TeXHIYHOI'o
3aBAaHHS 3aBOAY



O 9 Bumoru o O(DOPMHGHHH TEXHIYHOTO 3aBaHHA 3aBOOY

Factory technical assignment formulation requirements

BuMoru o opopMII€EHHS TEXHIYHOIO

3aBJIaHHS 3aBOAY

3aBoj, BUrOTOBJISIE YKOPCTKY OLUMHOBKY BiAMOBIAHO A0
TEXHIYHUX XapaKTepUCTUK, 3a3HaYeHNX B AaHil iHpop-
MaLlii.

3a 6aXkaHHsIM 3aMOBHMKa 3aBOJ, MOXE BUFOTOBUTU
YKOPCTKY OLUMHOBKY Ta iHLi mapameTpu.

[na finsHOK XXOPCTKOI OLUMHOBKMU, Ha IKUX He npej-
CTaBMAETbCA MOX/IMBUM BUKOPUCTOBYBATU TUMOBI
efleMeHTH, 3aBOOM PO3pO6NAI0TLCA CrneLianbHi, 3
ypaxyBaHHAM TEXHIYHOro 3aBAaHHA NPOEKTHOI opraHi-
3auii (3aMoBHMKa).

B o6csr TexHiYHOro 3aBAaHHA Ha BUTOTOBJIEHHS XKOp-
CTKOI OLLUIMHOBKM MOBUHHI BXOAUTU:

® KpecsieHHs Tpacy (AoMNyCKaeTbCs B CPOLLEHOMY
BUrNAAi). Ha KpecneHHi NoBUHHI 6yTK NpocTaB-
NeHi BigMiTKM Ta NpuB'A3KK A0 ByAiBENbHUX OCEN,
po3Mipu AinsHOK Tpacu, HeobxigHi nepepiau, Wo
BU3HAYalOTb MOJIOXKEHHS XXOPCTKOI OLLUMHOBKU Y
npocTopi;

® rnepenik NpUeSHYEMOro 10 XXOPCTKOI OLUMHOBKM
enekTpoobragHaHHs, NOBHE NO3HAYEHHS X T!-
NMOBMKOHaHb, KifIbKOCTI, 3aBOAY-BUIOTOB/OBAYa,
rabapuTHO-yCTaHOBYMX PO3MIpIiB. TaM >Xe MOBUHHI
6yTV BKa3aHi po3Mipu KOHTaKTHOT rpynu i3 3a3Ha-
YEHHSIM Ha HUX OTBOPIB, MaTepiany, 3 AKOro BOHU
BWKOHaHI, BUAY ranbBaHiYHOro NoKpuUTTS i T.M.

3asHaueHi BigoMOCTi MOXyTb 6yTV NpeAcTaBfeHi
KpecneHHsIMU abo NpuBefeHi y BUrMsAAI ecKisiB Ha
KpEeC/ieHHi Tpacu TeXHIYHOro 3aBAaHHs.

TexHiyHe 3aBAAHHA MOBUHHO 6YTW NMOrOAXKEHO 3 3aBO-
[OM-BUPOGHUKOM.

3aBoj MOCTINHO NpaLtoe Hag, yAOCKOHaNEHHAM KOH-
CTPYKLU,iT XXOPCTKOI OLLUMHOBKMW, TOMY MOX/IUBI AesiKi
PO36i>KHOCTI MiX il OMMCOM | PaKTUYHUM BUKOHAHHAM,
AIKi He BMIMBAKOTb Ha TEXHIYHI XapaKTepUCTUKK, Hagin-
HiCTb i 6e3neKy ix po6oTHu.
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Factory makes a rigid busbar in accordance with the
technical specifications characteristics specified in this
information.

By customer’s request, the factory can produce a rigid
bus with different parameters.

For rigid buses areas, where it is not possible to use
standard elements, the factory designs special ones,
taking into account customer’s technical design.

The technical assignment content for the manufacture
of a rigid bus must include:

drawing of the route (simplified form allowed). In
the drawing, markings and pegs to the construction
lines, route sections dimensions, the sections
required for determining the position of the rigid
busbar in space, should be marked;

electrical equipment list attached to the rigid bus,
full designation of their standard performance,
quantity, manufacturer, dimensions and installation
dimensions. In the same place, the dimensions of
the contact group indicating the holes, the material
from which they are made, the type of galvanic
coating, etc. should be indicated.

The specified information can be represented by means
of drawings or given in the form of sketches in the
drawing of the technical task route.

Technical assignment must be approved by the
manufacturer.

The factory is constantly working on improving the
design of the rigid bus, therefore, there may be some
discrepancies between their description and actual
performance, which do not affect the technical
characteristics, reliability and safety of their operation.
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