JHeprocoeperatowue Tpancgopmaropbl TMIM2

B cBa3n ¢ 06WEMWUPOBOA TEHAEHLUWEN K YOOPOXKAHWIO SHEPropecypcoB CTaHOBUTCH
0CO6EHHO aKTyaslbHbIMWU BOMPOCH!I CHVDKEHWUA MOTEPb 3MEKTPOIHEPrUM B pacnpeaeniutesibHbIX
TpaHcopmartopax, COCTaBMANOLWIMX OONbLIYID YacTb Napka BCEX 3MEKTPUYECKUX CUIOBbIX
TPaHC(OPMATOPOB.

[lo pe3ynbTataM aHanM3a TEXHUYECKUX XapakTepucTMK TPAHCOPMATOPOB BeAyLLMX
MWUPOBLIX NPOW3BOAUTENIEN U U3MEHEHWS1 CTOMMOCTK 3nekTpoaHeprum YIT «M3T3 WM. B.U.
KO3/10BA» npuHATO peLueHne no pa3paboTke 1 OCBOEHWIO MPOM3BOJCTBA 3HEProcOeperatoLLmnx
TpaHccpopmaropos TMI HoBoit cepum — TMIT12.

[aHHble TpaHCHOPMATOPbl MMEKT CaMbl HW3KWIA YPOBEHb MOTEPb XONOCTOr0 XoAa U
KOPOTKOr0 3aMblKaHUA W3 BCEX CEPUIAHO BbiMyckaemblx B CHI cunoBbIX TpaHcdopmartopos
00LLIEro Ha3HayeHus n BbIOpaH B COOTBETCTBUI C PeKOMeHaauusami EBpOnNenckoro KoMuTeTa rno
anekTpoTexHuke (CENELEC). OHM TakKe WMMEHT CHUKEHHbIA YPOBEHb KOPPEKTUPOBAHHOM
3BYKOBOW MoLyHOCTW. Takum 006pa3om, TpaHCOPMATOpbl [JAHHOW Cepunm  ABNAOTCA
3HeprocoeperarLLyM U ManoLLyMHbIMN.

AHanorm fOaHHOW cepuu TPaHCCHOPMATOPOB  BbIMYCKAKTCA  BeAyLUMMW  MUPOBbLIMM
nponssoautensamu (SIEMENS, ABB, AREVA).

B 3anagHoi EBpone Ha TeHaepax no 3akynke TpaHCGHOPMATOPOB YXXe aBHO UCMONb3YETCA
noaxoa K MOACYETY LEHbl, Y4YWUTbIBAOWMA B LEHEe TOTepu 3a BECb CPOK CRyxXObl
TpaHccpopmartopa, O04YeHb OONbLIOW WHTEPEC K [aHHbIM TpaHcgopmaTtopam MposBAAlT
benopycckue n poccuinckue (Mocksa, HoBocubupcK) npeanpuatus.

TexHun4eckne xapakrepuctku TpaHcdopmaropos aton cepun — TMI12-250/10-Y1(XJ11),
TMI12-400/10-Y1(XJ11), TMIM12-630/10-Y1(XJ11), TMI12-1000/10-Y1(XJ11) n
TMI12-1250/10-Y1(XJ11) ux BbIFOAHOCTb AN MOTPEOUTeneid, CPOK OKYNnaemocTu Mo
OTHOWeEHMO K TpaHcdhopmatopam TMI11 npu pasHbiXx rpaukax Harpysku C y4eTom
CYLLECTBYIOLMX TapuPOB HA 3MEKTPOIHEPrUI0 1 TapuOB HA 3aABMIEHHYHD MOLLHOCTb
NpuBeEeHbI B MPUNOXEHNN.

bonee HWU3KWIA ypoBeHb NOTEPb W LIymMa AOCTUraeTcsl 3a CHET BJIOXKEHWUSi MaTepuanos,
O[HAKO YBENM4YeHne ctoumocTn TpaHcdopmaropa (ACT) 3a C4YeT 3TOr0 04eHb ObICTPO
OKynaeTcsl.

Hanpumep, naxe ans cpeaHecyTo4Hon 3arpy3ku 0,7:

« Ans mowHoctn 400 KBA:
1. pasHuua B ueHe (npumepHo 19,6 Tbic.poc. pyd. N0 CPABHEHNUIO C
TpaHccpopmaropom TMIT11) okynutca npumepHo 3a 1 rog.
2. T0[10BasA 3KOHOMWS ANEKTPOIHepruu cocTasuT 6,2 ToiC KBT-Y
o Ans mowHocty 630 KBA:
1. pasHuua B ueHe (npumepHo 24,1 Tbic.poc. py6. N0 CPABHEHUIO C
TpaHccpopmaropom TMI11) okynutca npumepHo 3a 1,45 roga.
2. T0[10Bas 3KOHOMUS 3NEKTPOIHEPrMy COCTaBUT OKOJIO0 5,3 ThiC KBT-Y
« Ans mowHocTy 1000 kBA:
1. pasHuua B ueHe (npumepHo 34,9 Thic.poc. py6. N0 CPABHEHUIO C
TpaHccpopmaropom TMI11 okynuTcs npumepHo 3a 2,83 roaa
2. r0Jl0Bas 9KOHOMUS 3NEKTPO3Heprum coctasut 6onee 3,9 Toic KBT-Y



Wnnoctpaumsa - B rog no Poccumn npogaetca okono 1200 tpaHcdopmatopos 400 kKBA,
okos10 1900 TpaHcdopmaropos 630 kBA 1 okono 1000 tpaHcdopmatopos 1000 KBA.
[Mpuobpetas TpaHcdopmartopsl TMI12 smecto TMI11 no cambiM CKPOMHbIM NOACHETAM MOXXHO
CIKOHOMUTbL NoyTn 21,4 MnH KBT-y. B rog.

Mo 3HepreTuke 310 comamepumo ¢ paboton 6onee 11 MuHU-IIC (Tak MUHN-TIC
MoLLHoCTbH0 260 KBT paboTas Ha NOMHY0 NPOEKTHYH MOLLHOCTL 33 365 AHeil (rof) BbipaboTaeT
npumepHo 22,8 mnH KBT-4. Ho ux cTpoutensctBo o6oiaetca npumepHo 10 x 520 Tbic. Jonnapos
CLUA = 5,2 mnH. nonnapos CLUA, Ha npoTsXKeHuI BCEr0 CPOKA CNy>K0bl MOTPEOYETCs nx
06CnyX1BaHME.

3a 1200+1900+1000 TpaHcchopmaropos TMI12 Hapgo 6yaeT 3annatutb 60bLUe, 4em 3a
1200+1900+1000 tpaHcdopmaropos TMI 11 npumepHo Ha 104 miiH. poc. py6. (uim Ha 3,6 MITH.
MAH. gonnapos GLUA) 6onbuie. [laHHas cymma okynutbes 3a 1,55 roaa, no McTeyeHmn cpoka
okynaemoctu 3tn 1200+1900+1000 TpaHcdopmaTopoB O6yayT NPUHOCUTL IPAEKT EXKEroaHo
oonee 67 mnH. pybnen. EXKerogHo, Ha NPOTAXKEHWI BCEr0 CPOKA CNYXObl (He MeHee 25 NeT) OHY
OyayT S3KOHOMWUTb B HAPOJHOM X039MUCTBE MOYTW CTONIbKO 3MEKTPOSHEPTUIA CKOJIbKO e
BbipabaTbiBatOT yKa3aHHble Bbille 10 MuHn-I3C. 1 310 He NOTPebyeT AOMONHUTENbHbIX 3aTpaT
Ha 3KcnJyarauuto, 0TBO 3eMin 1 T.4 (KaK B ciy4ae ¢ MuHU-I3C).

[laHHbIE NOKa3aTeNn CTAHOBATCS eLLe 60/ee NpUBNEKaTeNbHbIMI NPU 60Nee BbICOKOIA
CpeaHeit 3arpy3ke TpaHcopmMaTopoB, NPY YBENMYEHNN LiEHbI Ha 3NEKTPOIHEpPrito Goree
BbICOKUMM TEMMAMU, YEM Ha MaTepuanbl.

Y4uTbiBasa BbICOKMIA YPOBEHb U3HOLLEHHOCTU 3NEKTPOTEXHIYECKOro 060pyLoBaHNA (6onee
60%) 1 Heo6XOAMMOCTM NOBbILEHNUSA HAAEXHOCTN 3NEKTPOCHAOXKEHMA MOXKHO NPOrHO3MPOBaTh
1 JanbHENLLNiA CNPOC Ha CUJT0BbIE TPAHCOPMATOPbI A Y4UTHIBAS 0OLLEMUPOBbLIE TEHAEHLN K
3HEpProcOepeXKeHunto, Mbl CYMTAEM, YTO BbIGMPATL HY>XXHO TMIT12,

CpasHuTenbHas Tabnuua napamerpoB TpaHcyopmatopos cepuu TMI11 v TMIM12 ans oueHku
JHeprocoeperaroLLero U 3Koiorn4eckoro aghexra:

XapakTepucTuku TMI11-400/10-Y1(XJ11) | TMI12-400/10-Y1(XJ11)

1 [MowHocTb, KB-A 630 630

2 |[loTepu xonocToro xoaa, KBt 0,83 0,61

3 [[loTepun KOPOTKOro 3amMblKaHus, KBT 5,6 4.6

4 |YpoBeHb Liyma, 1BA 70 61

5 |CtommocTs,. py6. PO C C+19600
XapakTepucTuku TMI1-630/10-y1(XJ11) | TMI12-630/10-Y1(XJ1)

1 |MouHocTb, KB-A 630 630

2 [MoTepu xonocToro xoaa, KBt 1,06 0,8

3 [MoTepu KOPOTKOro 3amMbikaHms, KBT 7,45 6,75

4 |YpoBeHb Liyma, AbA 70 61

5 [CtoumocTs,. py6. PO C C+24100
XapakTepucTHKu TMI11-1000/10-Y1(XJ11) | TMr12-1000/10-Y1(XJ11)

1 [MowHocTb, KB-A 1000 1000

2 [MoTepu xonocToro xoaa, KBt 14 1,1




3 [[loTepu KOPOTKOro 3amMblikaHus, KBT 10,8 10,5
4 YpoBeHb Liyma, obA 73 64
9 |CtoumocTs,. py6. PO C C+34900

Mpumep pacyera 3KOHOMMUM OT UCMONb30BAHUA TPpaHchopmaTopa mowHocTbH 400 KBA cepun TMI12 no

cpaBHeHuK ¢ TpaHchopmartopom cepuu TMI11:

TMrM1 | TMr2
1 |MowiHoCTb TpaHcopmaropa 400 400 [kB-A
2 [MoTepn XxonocToro xoaa 0,83 0,61 |kBt
3 |lToTepm KOPOTKOrO 3aMblKaHNS 5,6 46 KBt
4 [Tapud 2,75 2,75 [Poc.py6./kBT-4
9 [KoadhpuumeHT 3arpysku (CpeaHun) 0,7 0,7
6 [Tapud 3a 3agBJIEHHY0 MOLLHOCTb B 4ac NiK (3a KBT) 295,7 295,7 |Poc.py6./kBt
7 |0nnata 3a roj 98,7 791 [tbiC. poc. py6
Pacxof a/1. 3Heprum Ha noTepw B Tp—pe (3a rog) 31308 25089 KBty

r010BASl 3KOHOMMSA HA MNOTEPAX B TPAHC®OPMATOPE 1J11 HATPY3KW p =0,7 COCTABUT:

- 0K0J10 6,2 TbIC. KBT-Y4
- 6onee 19,6 TbIC. poc. py6nen

Mpumep pacyeTa 3KOHOMMUM OT UCNONb30BAHNA TpaHchopmaTopa MowHocTbH0 630 KBA cepuu TMI12 no

cpaBHeHuio ¢ TpaHctopmatopom cepuu TMI11:

TMIM11 TMIr12
1 |MowHocTb TpaHcpopmaropa 630 630 [kB-A
2 |loTepm xonocToro xona 1,06 08 [kBr
3 |lToTepm KOPOTKOr0 3aMblKaHS 7,45 6,75 |kBt
4 [Tapndp 2,75 2,75  |Poc.py6./kBT-4
9 [KoadhpuumeHT 3arpysku (CpeaHun) 0,7 0,7
6 [Tapud 3a 3agB/IEHHY0 MOLLHOCTb B 4ac NiK (3a KBT) 295,7 295,7 |Poc.py6./KkBt
7 |Onnata 3aroj 130.1 113,4 [tbiC. poc. py6
Pacxof a/1. 3Heprum Ha noTepu B Tp—pe (3a rog) 41264 35982 [kBr-y

r010BASl 3KOHOMMSA HA MOTEPAX B TPAHC®OPMATOPE 111 HATPY3KW p=0,7 COCTABUT:

- 0K0J10 5,3 TbIC. KBT-M
- 6onee 16,7 TbIC. poc. Py6neit




lMpumep pacyeTa 3KOHOMMUM OT UCNONb30BAHUA TPaHctopmaTopa mowyHocTbo 1000 kBA cepuu TMIM12 no

cpaBHeHuK ¢ TpaHchopmaropom cepuu TMI11:

TMIM11 TMIr12
1 |MouwHocTb TpaHchopmaropa 1000 1000 [kB-A
2 |loTepm xonocToro xona 14 1,1 KBT
3 |lToTepm KOPOTKOIO 3amMblKaHWS 10,8 105 [kBr
4 [Tapud 2,75 2,75 |Poc.py6./kBT-y
9 [KoadhpuumeHT 3arpysku (CpeaHui) 0,7 0,7
6 [Tapud 3a 3agBJIEHHY0 MOLLHOCTb B 4ac NiK (3a KBT) 295,7 295,7 |Poc.py6./kBt
7 |Onnata 3aroj 1844 1725 [tbiC. poc. py6
Pacxof a/1. 3Heprum Ha noTepw B Tp—pe (3a rog) 58622 54706 |KBT-y

3ABMCUMOCTb CPOKA OKYNAEMOCTU [10NOJTHUTE/IbHbIX UHBECTULIMIA HA
TPAHC®OPMATOPBITMI'12 NO OTHOLWEHUIKO K TPAHC®OPMATOPAM TMI' B
3ABUCMMOCTU OT CPEAHEUN HATPY3KH
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CpeaHas roqoBasn Harpyska TpaHcgopmaropa,
Mpumeyanue.

LleHbl Ha 3NIEKTPOSHEPI N0 NMPUHATLI AENCTBYIOLLME HA TeppuTopun Pb (HO

CKOHBEPTUPOBAHbI B POCCUIACKNIA PY6ib)

[nsa pacyerta adydpekTa no Apyrum BO3MOXKHbIM CXeMaM — 62301 BCe PaBHO OYyT CIYXWUTb

NnoTepKn X0J1I0CTOro xoAa 1 KOPOTKOro 3aMblKaHNA.

[1ns cnpasku — B TpaHC)OpMaTOPE BbIAENATCA KXKAbINA Yac notepu (KBT):

P=Pxx + . Px3
roe

PxXx — notepu X0nocToro xoaa, KBt
PK3 — noTepn KOpOTKOro 3amblkaHus, KBT

B - K03(hhnUMEHT 3arpy3Kn TpaHcopmaropa (Npu HOMUHANBHOI Harpy3Ke paseH 1)



