Electrical substations
JNeKTpuYecKkmne nogcrtaHunm




A substation is a part of an
electrical generation,
transmission, and distri-
bution system. Substations
transform voltage from high
to low, or the reverse, or
perform any of several
other important functions. A
substation that has a step-
up transformer increases
the voltage while decrea-
sing the current, while a
step-down transformer
decreases the voltage while
Increasing the current for
domestic distribution.

NMNoactaHuus ABNSAeTCS
4acTblo  pacnpeneneHHou
CUCTEMbI MO BblOoadye W

nepegayvye ariekKTpuyecTsa.
[MoactaHumm npeobpasytoT
HanNpPs»XXeHWe U3 BbICOKOIo B
HMU3KOEe, U HaobopoT, wunu
BbINOMHAKT  psag  OpYyrux
BaXHbIX  doyHKUmMn. lloa-
CTaHUMA C MOBbIWAKOLWUM
TpaHcdopmaTopomM yBe-
NUYNBAET HaNpsXXeHne, npu
9TOM YMeHblUuada TOK, Toraa
Kak MOHMXXaKLWKUN TPaHC-
dopmaTop YMeHbLUaeT
HanpshkeHne, HO YBENU-
ymBaeT TOK Anst 6bITOBbLIX

HY>XA.



Elements of a substation -
A:Primary power lines' side B:Secondary power lines' side

1.Primary power lines 2.Ground wire 3.Overhead lines 4 Transformer for
measurement of electric voltage 5.Disconnect switch 6.Circuit breaker
7_Current transformer 8.Lightning arrester 9 Main transformer 10.Control
building 11.Security fence 12.Secondary power lines

CocTaBHble YacTU noacTaHLUUMN

A: CTopoHa nepBuYHbLIX NUHUK anekTponepeanad B: CTopoHa BTOPUYHbLIX FIMHUIA
anekTponepenav

1. lNepBnYHbIE NUHMK 3nekTpornepenad 2. 3azemnarwmnmn nposos 3. BosayLliHble
nuHuM 4. TpaHcdopmaTop Ans N3MEPEHUS ANEKTPUYECKOTO HanpsaXXeHns

5. PasbeaonHntens 6. ABToMaTn4eckumn Bblkntodartesnb 7. TpaHcopmaTop Toka
8. MonHueotsog 9. [maBHbIN TpaHcdopmaTop 10. NomelweHne ona ynpasneHus
11. LLnT 6e3onacHocTn 12. BTOpUYHbIE NNHMKN 3neKkTponepeaad



Elements of substation
D/1eMeHTbl NOACTaHLLNM

Substations generally have

switching, protection and
control equipment, and
transformers. In a large

substation, circuit breakers
are used to Interrupt any
short circuits or overload
currents that may occur on
the network.

B oOCHOBHOM Ha noACTaH-
LMAX MCMNOMb3YIOTCS BbIKIIO-
yaTenu, obopyaoBaHue A5
ynpaBneHnss M 3awuTbl WU
TpaHcdopmartopbl. Ha 0o-
nee MOLLUHbIX NoACTaHUMAX
NPUMEHSIIOTCS aBTOMaTU-
yeckue BbIKMYaTenmn, YTo-
6bl n3dexaTb TOKOB KOPOT-
KOro  3aMblKaHus NnNu
neperpys3Kku, KOTopblie MOryT
NPOU30NTN B CETW.




FORMS OF SUBSTATIONS
Buabl noactaHUnu

- Transmission substation (lNoactaHuus,
nepegaroLlasl SHeEpPruro)

A Distribution substation (PacnpegenutensHas
nogcTaHums)

a Collector substation (KonnektopHasa nogcraHuums)




Transmission substations
[loacTaHuunu, nepegarome
3NEKTPOIHEePTrUuto

A transmission substa-
tion connects two or more
transmission lines. The
simplest case is where all
transmission lines have
the same voltage. Trans-

mission substations can
range from simple to
complex.

NMoacTtaHuuA, nepeparo-
lWasg 3Heprur, coeauHser

nge wnu oOonee JnUWUHUKA
anekTponepepady. Haunbo-
nee nNpocCTbiM  Crny4Yaem
ABMNAETCA TaKoUW cny4awu,
Koroja  NIMHUM  3NEeKTPo-
nepegady MMeET OOMHaKO-
Boe HanpsxeHue. Illoac-
TaHLWK no nepegaye
9JIEKTPOSHEPINU MOTyT

ObITb Kak NMPOCTbIMU, TaK U
CJITOXKHbIMN.




Distribution substations
PacnpeaenntenbHble NOACTAHUUN

A distribution substation
transfers power from the
transmission system to the
distribution system of an
area. It iIs uneconomical to
directly connect electricity

consumers to the main
transmission network,
unless they wuse Ilarge

amounts of power, so the
distribution station reduces
voltage to a value suitable
for local distribution.

PacnpepenutenbHas
noacTtaHUuuA nepenaer
QHEPrMI OT nepenaroLlen
CUCTEMDI K MECTHOW
pacnpenennuTenbHoOn  cuc-
Teme. HeaKOHOMUYHO coe-
OVHATD  HanpsiMyto  9f1eKT-
pUYECKUX MnoTpebutenen c
rMaBHOWU aneKkTpuveckomn
CETbIO, TONbKO €CJIN OHWN He
noTpebnaT OonbLIoe KO-
NIMYECTBO 3JHEPrnn, Taknm
obpa3om  pacnpegenuTe-
NbHble NOACTAHUUN YMEHb-
AT  HanpsikeHme  Oo
HeobXxoaMMOro 3Ha4YeHus.




A distribution substation in Scarborough, &J
Ontario disguised as a house, complete
with a driveway, front walk and a mown lawn
and shrubs in the front yard. A warning
notice can be clearly seen on the "front
door".

PacnpegenutenbHas nogctaHumsa B Ckapbopo, OHTapuo,
3amMackupoBaHHaga rnog oM, Yy KOTOpOW ecTb NogbesfHon NyTb, gopora
BeayLas K AOMY, CKOLLEHHAs NyXanka U KYCTapHUKK, pacrofnoXXeHHbIE B
caay nepen gomom. Npeaynpexgarowada Tabnmyka sBugHa Ha BXOQHOW
aBepwul.




Collector substations
KonanekropHble noactaHLUM

In distributed generation
projects such as a wind
farm, a collector substation
may be required. Collector
substations also  exist
where multiple thermal or
hydroelectric power plants
of comparable output power
are in proximity.

B pacnpegennTenbHbIX
cuctemax no BbipaboTke
9NIEKTPOIHEPINN, TaKUX KakK
BETPOBbIE 3NIEKTPOCTAHLNM,
MOTyT NCNOSb30BaTbLCS
KOJSTIEKTOPHbIE noacTaH-
umn. KonnekTopHble noAc-
TaHUUn MOTYT Takxe
HaxoaMTbCS B Henoc-
peacTBeHHOW O6nmn3ocTn OT
TENNOBbIX 7
rMAPO3NEKTPOCTaHLNN.




Design
OEKTUPOBaAHUE

ihe main issues faced by a power engineer are :
OcHOBHbIE MPobAeMbI, CTOALLME NepeA
HepoM-3HEPreTUKOM:

- reliability (HapeXHOCTb)
> cost (CTOUMOCTb)

+* |[ocation of the stations (pacnonoxeHue
CTaHLUUWN)

L AN




The first step in planning a
substation layout IS

preparation of a one-line diagram
which shows in simplified form the
switching  and protection
arrangement required, as well as

the incoming supply i
transmission lines. It IS
practice to prepare O
diagram with princip
arranged on the page

the way the apparatus
laid out in the actual stati:




OCTHES |_|_U_|T \___|.]
WAT uz

OpgHonuHenHas cxemMa anekTpuyeckon nogcrtaHunm 3sesgHas (Ypan) B
nonbckon CKA[Lle cucteme Syndis
SCADA — Supervisory Control and Data Acquisition (JucneTtyepckoe
yrnpasrieHne n cbop OaHHbIX)
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Vocabulary

Substation - moacTraHIIUA

Step-up transformer -
MOBBIIIAIONINI TPaHCPOpMATOP
Short circuit - KOpoTKoe 3aMbIKaHHE

Circuit breaker - aBToMmaTu4. BBIK/JIIOYAaTE/Ib

Transmission lines- 1uMHNU 3/IeKTONEpeAaY
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| THANK YOU FOR ATTENTION

CITACHUbBO 3A BHUMAHMUE




