3. BKOHOMUS 2JIEKTPOSHEPT M B TPAHCOOPMATOPAX

ITpu 3arpy3ke cumoBoro Tpanchopmatopa Ha 30% Harpy3odHble
HOTEPU MOIIHOCTH IPHMEPHO PaBHBI MOTEPSIM XOJIOCTOTO Xoxa. B cpennem
Ha KaxJIoM TpaHchopmaTope Tepsercs a0 7% nepeaaBacMoil MOILIHOCTH.
PaboTa Tpanchopmaropa B pexXUME XOJIOCTOrO XOJa WX OJM3KOM K HEMY
BBI3BIBACT M3JIUIIHUE TIOTEPH OJIEKTPOIHEPTUH HE TOJIBKO B CaMOM
TpaHcopmarope, HO M IO BCEH CHCTEME DIIEKTPOCHAOXKEHHsS (OT camoro
TpaHcopMmaTopa 10 MCTOYHHMKA IHTAHHSA) M3-32 HH3KOro Kod(pQHIHeHTa

MOITHOCTH.

3.1 Onpenenenne MOTeps INEKTPOIHEPTUH B ABYXOOMOTOUHOM

TpaHchopmarope

Jdnst  pacyera moTeph  DICKTPOSHEPTMHU B JIByXOOMOTOYHOM
TpaHcopmMaTrope HEOOXOIUMBI JaHHbIE 10 TEXHUYECKUM XapaKTepUCTUKAM
TpaHchOpMaTOPOB, HANPHUMEP, M3 CHPABOYHMKA, a4 TaKXKe JaHHbIE I10
pacxony akTuBHOH W, (kBT-4) u peaktusHoit W, (kBap-u) 211€KTpO3HEPTHU
3a pacyeTHBIA IEePUO.

TexHUYEeCKUE XapaKTePUCTHKH TpaHchopMaropa:

- HOMHHaJIbHasi MOUIHOCTH TpaHcdopmaropa S,- KB-A;

- OTEPHU XOJIOCTOro Xoja (IOoTepu B cTaiu) Tpanchopmaropa - AP, , kBm,

- HOTEPU KOPOTKOTO 3aMbIKaHUA (HOTepI/I aKTHBHOU MOIIIHOCTH B MC€IU

00MOTOK) TpaHC(OpMATOpa IPU HOMHUHAIBHON Harpyske - AP,,, kBm;

- TOK XOJIOCTOTO X0/a Tpanchopmaropa |y, %;
- HAIPSDKCHHUE KOPOTKOTO 3aMbIKaHus TpaHcpopmaropa — Uy, %;
- TIOTepH PEaKTHBHON MOIIMHOCTH NIPU XOJIOCTOM XOJe TpaHchopMaTopa

PaCcCUYUTBIBAIOTCA IO BBIPAKCHUTIO:
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I, %
AQ,, =S, ‘W,K(?ap; (12)

-  TOTepH PEAKTUBHOM  MOIMHOCTH MPH  KOPOTKOM  3aMBIKaHHUH
TpaHcopMaTopa pacCUUTHIBAIOTCS TI0 BEIPAKEHHIO!
9
AQ,, =S, -%,K&up; (13)

Pacuer noTepp 31eKTpO’HEPTHN B TpaHC(HOPMATOPE POU3BOTUTCS B
CJIEYFOLIEH TTOCIEJ0BATEIbHOCTH

a) ompeaeaoTcs (aKTHIECKUE WM pacdeTHBIE JaHHBIE MO PACXOIy
9JIEKTPOIHEPTUHM 32 PpAacUETHBI MEpHOA MO TOKa3aHMSAM CUETYHKOB
akTuBHOH 3Hepruu - W, (kB14) u no nmokazaHusiM CYETUMKOB PEaKTUBHOU
sneprun - W, (kBap-4);

0) paccuuThIBaeTCs tgP., U3 COOTHOLICHHUS:

t90,, =W, /W, (14)

a 3aTeM CPeIHEB3BENICHHBIH KOI(D(HUIMEHT MOIITHOCTH — COSQp,.

J1s mpeAnpuATHH, Y KOTOPBIX 3JEKTPOCYCTYMKH YCTAHOBJICHBI Ha
CTOPOHE MEPBHYHOIO HampspKeHHs (10 aOOHEHTCKOro TpaHcdopmaTtopa ¢
BBICIIMM HampsbkeHHeM OT 35 kB u BwimIe), tgQ., pacCUUTHIBACTCA MO
BBIPAKECHUIO:

9, =W, —aw, )/, -aw,) (15)

B) oTpeneNsaeTcs KO3 OUIHEHT 3arpy3Ku (Harpyskn)
Tpancdopmaropa Kz mo BripaskeHuo:

W

=— a4 16
S, Ty-COs@,, (16)

3
rae T, — MOTHOE YHCIO 4acoB paboTel TpaHchOpMaToOpa, yac. B MECHII,
KOTOpPOE NPUHMMAETCS PaBHBIM: B sSIHBape, MapTe, Mae, HIOJe, aBrycTe,

OKTsIOpe, nekabpe- 744 dac; B ampene, UIOHE, CEHTAOpe, HOsOpe-720 yac; B

(heBpane-672 gac. (U1 BUCOKOCHOTO roja- 696 gac).
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Ecmm Tpancdopmarop OTKIIOUaeTCS HA Tpa3gHUYHBIC JHU A
BBIXOZIHBIE JHU, TO yKa3aHHOE BpeMs I, JOJKHO ObITh yMEHBIIEHO Ha 3TO
BpeMsl OTKITIOUCHUS TpaHchopMaTopa.

Ilorepu  aKkTUBHOW  JJCKTPO3HEPTHH B TpaHChopMmaTope
PACCUUTHIBAIOTCS 1O BBIPAXKEHHIO:

AW, =AP_ -T, +AP,_ -K2 T, ;,kBm-u, 17)

pab’
a MoTepu peaKTHBHOﬁ QJICKTPOSHEPTUU B Tpchd)opMaTope
PaCcCYUTBIBAIOTCA 110 BBIPAYXKEHUIO:
— 2
AW, =AQ,, Ty +AQ,, -K2-T

paty K6AP * 4, (18)

rne T,,;,- 49ucio dYacoB pabOTBl TpaHCPOpMaTopa C HOMHUHAIBHOU

pab

Harpy3Kom, 9ac. B Mecll, KOTOpOe IPUHUMAETCS PABHBIM [UIS IPEAIPHUATHH,
pabotatommx B onHy cMeHy-2004ac; B 1Be cMeHBI- 450 4ac; B TpH CMCHEI-

700uac.

3.2 MeToauKka OIIEHKH 3KOHOMHUU 3JIEKTPOIHEPTUH IIPU 3aMEHe
HEJIOTPYKEHHBIX TPaHC(HOPMATOPOB MPOMBIIUICHHBIX, TOPOJICKUX U

CENIbCKHX MOoTpeduTenen

MeTtoarka mpegHa3HaYCHA AJIS MPHONIDKEHHON OICHKH PacYeTHBIM
croco0OM JKOHOMHH D3JEKTPOIHEPTHH TIPU 3aMEHE HEeIOTPYKEHHOTO
TpaHnchopmaropa TpaHCHOPMATOPOM MEHBIIICH MOIITHOCTH [4].

BennunHa ycnoBHOH S5KoHOMHUU d1ekTposHepruu AW, onpenensercs
pasHoctbio  notepp AW,  aKkTHBHOH OHEPrMM B  HEJOrPYKEHHOM

(paxruueckn paboTtaromem) TpaHchOpPMaTOpe M aHAIOTHYECKHX IOTEPh

aKTUBHOH »Hepruu AW, B 3aMeHsOIEM TpaHCcpopMaTope MeEHbIIER

MOMIIHOCTH, IIPpU OTOM MNOTEPU aKTUBHOM OHEPrun B oboux YKa3aHHbIX
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TpanchopmaTopax (ABYXOOMOTOYHBIX) OTPEACISIOTCS 10 HM3BECTHOMY
BBIPAKCHUIO:

AW, = AW, — AW,

am (19)
Bonee mompoOHOe BBIpak€HHE I ONPEICICHUS OKOHOMHH
JJIEKTPOIHEPTUH 33 CYET M3MEHEHUs IOTEPb SHEPTUH B TpaHC(hOpMaTopax

Ipy X 3aMCHEC UMECT cne;[y}oumﬁ BUO:

AP, AP, W/
AW, = (AP, AP, )T, +| —2 — S |, I | (0
Sip Sy, T,-cos ¢
AP_ AP, S
e WP TP UM COOTBETCTBEHHO, MOTEPM  AKTHUBHOM

MOMOIHOCTH XOJIOCTOI'O XOJa, HOTEpU aKTHBHOH MOIIHOCTH KOPOTKOTO
3aMbIKaHU, a TaKXEC HOMHHAaJIbHAsA MOIITHOCTb pa60Ta}01uer0

Tpanchopmaropa, kBt, kBt, MBA, koropsie, B YacTHOCTH, [Is

y r, T,
HarpspkeHuit oomorok 10/0,4 kB BeIOMpalOTCS IO CIipaBOYHKMKaM; ~ ", -
COOTBETCTBEHHO, TOJIOBOC BpEeMs BKIIIOUEHHS W TOJOBOE BpeMs pPabOTHI

TpaHcopmaropoB ¢ Harpyskol, uac; Kz=Sc/Sy- ko3adduuuent sarpysku

W
TpaHcdopmMaTopoB; S, =———- CpeiHECMEHHAs Harpyska
T, -Cosg
tpaHcopmaropoB, MBA; cos¢@ - cpenHEeB3BEUIEHHOE 3HAYCHHUE

K03 pHIIMEHTa MOIITHOCTHA MUTAaEMBIX MOTpeOuTenet Wr - TOZOBOH pacxox
aKTUBHOW DHEPTuH, OMpeeNiieMblii MO CUETYHKY, YCTAaHOBJICHHOMY Ha

MMOJICTAaHI[UH, ThIC.KBT 4.
[MomHOE uncno padoT (BKItOYeHHUST) TpaHchopmaTopoB Ty B roay mpu
OTCYTCTBUHM JaHHBIX 00 WX OTKIIOYEHHUSIX MOXKHO TPUHATH PAaBHBIM:

Tyx=8760 4. (365 nueii/ron).
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TomoBoe BpeMs paboOTHI TPAHCPOPMATOPOB C HATPY3KOM Tp s
MPOMBIIUICHHBIX U MPUPABHEHHBIX K HUM MOTPEOUTEIeH MOXKHO TIPHHAMATH
Tp:2400; 5000; 8400 4 B rO&, COOTBETCTBEHHO, IJII OJHOCMEHHOM,

JIBYXCMEHHOW M TPEXCMEHHOM pabOTHI MPEANPUATHH.

JJis cenbCKOX03HCTBEHHBIX, KOMMYHAJIBHO-OBITOBBIX TIOTPEOHTEICH

3HA4YCHUC Tp BI)I6I/IpaeTC$[ n3 TabI1.3. B 3aBUCUMOCTH OT XapakTepa Harpy3ku

W 3HaYCHHS CPEeIHECMEHHOH Harpy3Ku Tpanchopmaropa Sc.

Tabnuma 3

S¢ kBA T,, 4, npu Xapakrepe Harpy3ku (OpH OJHOCMEHHOM

pabote)

KOMMYHaJIBHO- MPOU3BOACTBEHHON | CMENIaHHOW

OBITOBOI (cos=0,8) cosp=1)

(cosp=1)
Ho 10 900 1100 1300
10-20 1200 1500 1700
20-50 1600 2000 2200
50-100 2000 2500 2800
100-250 2350 2700 3200
Bonee 250 2600 2800 3400

MomHOCTh  3aMEHSIOmEro  TpaHcdopmaropa  IeIeco00pa3HoO
BBIOMpATh C yU4eTOM KO3 HUIHEHTa 3aTPY3KH B 3aBHCHUMOCTH OT KaTETOPHH

MOTpeOUTENEH MO BRIPAKEHUIO:

5, = (21)
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rae K, - xoaddumuent 3arpysku TpaHchopmaropa, 3HaUYEHHE KOTOPOTO
3aBUCHT OT KaTeTOPHM MO HAASKHOCTH IHUTAIOIIMUXCS OT  HETO
MOTpEeOUTEICH:
K,=0,65-0,7 (nmpm mpeobnamanmm Harpy3ok |- kareropmm A
nByxtpaHchopmaropusix TIT);
K,=0,7-0,8 (mpum mpeoGmamanum Harpy3ok |l-it  xareropum  mus
nByxtpaHcopmaropubix TII B ciydae B3auMHOrO pe3epBUPOBaHMS
TpaHcopMaToOpoB Ha HU3IIEM YPOBHE);
K,;=0,9-0,95 (mpu mpeobnamanmu Harpy3ok |l-ii kareropum u HagmIuw
HEHTPAIN30BaHHOTO (CKIIAJCKOT0) pe3epBa TpaHc(hopMaTopoB, a TAKXKe MPU
Harpy3skax |l1-it kareropum).

OKOHOMHUSI DJIEKTPO’HEPTHH TIPH CHIDKCHHM AaKTHBHBIX IIOTEPb
AIIEKTPOIHEPTHH ONPEICISETCS 10 BEIPAKEHHUIO:

C=AW,-Ccr,pyo (22)

rne AWy — CHIKEHHe MoTeph IEKTPOIHEPTHH 3a CUET 3aMEHBI, HallpuMep,

Ha TpaHcopMaTop MeHblied MouHocTH, kBT, Ccr-cpenneronoBas
CTOMMOCTH (TapuQ) AIEKTPOIHEPrun, pyo/kBT 4, KoTOpas onpezessercs u3
JOTOBOPOB  MOTPEOUTENs  3JIEKTPOIHEPIMU C  DIIEKTPOCHAOKAIOIIEH

opraHuszauei.

IIpumep
TpeOyercst  onpelesuTh BEIWYHUHY IIOTEPh  AIEKTPOIHEPIHH,
CBSI3aHHBIX C HeJOrpyskoii TpaHchopmaropa TM-1000-10/0,4 kB,

MUTAOIIETO CeNbCKUil paiioH. ['0/10BOI1 pacxo] aKTUBHOM 3JIEKTPOIHEPTUU
1o JaHHBIM cyerdnka coctaBmil W,y=651 Teic. kBT'u. Xapakrep Harpysku

cMmemansbiit cosp =0,95.

Pemenune
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1.OmpenensieM npuOMKEHHOE 3HAYEHUE CPEIHECMEHHOW Harpy3KH
TpaHchopmaropa:
Sc=651000/(3400-0.95)=202 xBA,

rae Tp- romosoe Bpems paborsl  TpaHcdopmaropa C Harpyskoi,
MNOJIY4YEHHOE 110 KoJoHKe 3 u3 Tabin.3, cocrasut: Tp=3400 4. B rox.
2. lns monmydeHHOTo 3HaYeHus Sc=202 kBA u3 Tabmn. 3 (kosoHka 3)

HaXO[UM CKOppeKTHpoBaHHOe 3HaueHHe Tp, xotopoe cocrasut 3200 4. B

roj.
3.0OTKOppeKTHPOBaHHOE 3HAUYCHHE TpaHc(hopMaToOpa ONPEeNsIeTCs

IO BBIPAKCHUIO:

S, = 651000/(3200-0,95) = 214 kBA.

4, OnpenenﬂeM PacCyYCTHYIO MOIITHOCTH 3aMCHAOIICTO

TpaHcopmaTopa B COOTBETCTBHH C BhIpakeHHEM (21):

s, = 24 _oe5
" K 0,75

3.MAKC

CnenoBarensHO, BblOMpaeM TpaHchopmarop TM-400-10/04 xB c
HOMHHAJILHOM MOIIIHOCTRIO S, = 400 kBA

5.0mpenensieM SKOHOMHIO JJIEKTPOIHEPTUM 32 CUET HW3MEHEHHs
MOTEPh PHEPTUH IIPHU 3aMEHE Ha TPaHC(HOPMATOP C MEHBIICH HOMUHAIBHON

MOIITHOCTBIO (20):

AW, = (2,45-0,95)-8760+ (12,2/1% ~5,9/0,42 ). 651 /(3200- 095 |= 9519 kB - 200

6. DKOHOMHS 3JIEKTPO’HEPTHMH MpPHU CHWKCHWH AaKTHBHBIX IIOTEPh
AIIEKTPO’HEPTUH IPY 3aMEHE Ha TpaHc(hopMaTop ¢ MEHBIIEH HOMHHAIIBHON

MoIHOCTBIO IpH Ccr (py0./KBT-1) cocTaBuUT:

AC, . =AW, -C,,. =9519-3 = 28557 py6.

OJ1.9H.
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I/ICXO,HHI)IC JaHHBIC

Tab6muua 4
Ne Bapuanra Tun Wr 1hIC. KBT"9 cosQ
TpaHcpopmaropa
1,16 TM-50/10/0,4 20 1,0
2,17 TM-60/10/0,4 40 0,8
3,18 TM-63/10/0,4 45 0,85
4,19 TM-100/10/0,4 66 0,87
5,20 TM-160/10/0,4 92 09
6,21 TM-180/10/0,4 103 0,91
7,22 TM-250/10/0,4 136 0,93
8,23 TM-320/10/0,4 116 1,0
9,24 TM-400/10/0,4 261 0,8
10,25 TM-560/10/0,4 424 0,84
11,26 TM-630/10/0,4 492 0,89
12,27 TM-750/10/0,4 563 0,92
13,28 TM-1000/10/0,4 637 0,86
14,29 TM-1600/10/0,4 762 0,83
15,30 TM-1800/10/0,4 820 0,8
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