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AHHOTALUA

Boinycknast ~ kBanudukanvoHHas ~— paboTa  MOCBSIIEHa  BOIPOCAM
PEKOHCTPYKITHUS AJIeKTpudeckor dacT noactanimu 35/10 kB «MuxeeBkay.

[Ipu BbIMOTHEHWMH pabOTHl MPOU3BEACH pacyeT YBEIMYUBIIUXCSA 32
MOCJIETHUE TOJIbl HArpy30K M TIOCTPOCH TEPCIEeKTUBHBIN TOM0BOM Tpaduk
Harpy3ku nojactaHiuu. Ha OCHOBE TEXHMKO-3KOHOMHYECKOTO CPABHEHUS JABYX
BapUAHTOB HOMHMHaJIbHOM  MomHocTu  TpaHchopmaropoB [TIII  BwiOpan
ONTHUMAJIbHBIN o IPUBEAECHHBIM 3aTpaTaMm. Ob6ocHoBaHa cxema
TpaHchopmaropHoil moacTaHuuH. OnpeneneHbl 3HAYEHUS TOKOB KOPOTKOTO
3aMmblkaHusi Ha cropoHax 35 u 10 kB moxcranumu. BwiOpaHbl 3neKkTpuyeckue
arrmapaThl: BBICOKOBOJIBTHBIE BBIKJIIOYATENIH, PA3bEAUHUTENHN, HU3MEPUTEIbHbBIC
TpaHchopMaTopsl TOKa W HanpspbkeHus ais ycraHoBku Ha ['TIII. Bce BbiOpanHoe
3JIEKTPOOOOPYIOBaHHE ObLIO IIPOBEPEHO Ha TEPMHUYECKYIO 151
AIEKTPOANHAMHUYECKYIO CTOUKOCTh K BO3JEHCTBUIO TOKOB KOPOTKOTO 3aMbIKAHUSI.

Bri6pan poa onepaTuBHOTO TOKa. Paccuntana MOIIHOCTh TpaHC(HOPMATOPOB
COOCTBEHHBIX HYXJ MoJcTaHIMU. OnpeeneHbl napaMeTpbl CUCTEMBI 3a3€MJICHHS
u MoJsiaue3amuTel T

[TosicHuTenpHAs 3amucKa padOThl COCTOUT U3 OCHOBHOW TEKCTOBOM YacTH Ha
53 crpanunax, Bkmoyas 8 rpaduueckux puUCYHKOB W 2 Tabmuiel. Pabora
JOTIOJTHSIETCSL TpaUISCKON YacCThIO COCTOSIISH M3 6 YepTeKel, BBITTOJTHEHHBIX Ha

dbopmare Al.
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Beenenue

DHepreTudeckasl CUCTEMa — «COBOKYITHOCTb AJIEKTPOCTAHLIUN, NTOJCTAHIIAN,
AIEKTPUYECKUX W TEIUIOBBIX CETEH, COCAMHEHHBIX MEXIYy COOOM M CBS3aHHBIX
OOIIIHOCTBIO PEXKHMMa B HENPEPHIBHOM IIPOLIECCE MTPOU3BOJCTBA, MpeoOpa3oBaHus,
pacnpenenenus U NoTpeOIeHHs MIEKTPUUECKOW 3HEPTUN U TEIJIOTHI IIPU OO0IIeM
YIPABJICHUH 3TUM pexxumom» [1,2,3].

K asieMeHTaM SHEPreTUYeCKOM CHCTEMBI OTHOCSTCS: «JIEKTPOTEXHUYECKOE
(reneparopbl, TpaHchopMmaTtopbl, KOMMYTAallMOHHAs ammaparypa ¥ T.J.) H
TEIJIOCHJIOBOE (KOTJIIbI, OOMIIEPHI U T.A4. ) 000pYJOBAaHUMN 3JEKTPOCTAHIINI; TUHUU
anekrponepenaau — JIOII; tpancpopmartopusie moacranuuu — IIC; TermoBas
aBTOMAaTHKa W TEIUIOBBIE 3aIMTHI; YCTPOMCTBA pEIEHHOM  3alUTBl U
IIPOTUBOABAPUMHOM  AaBTOMATHMKH, CpPEJICTBA JHUCIIETYEPCKOTO  YIPABIICHHUS,
YCTPOMCTBAa MPOJOJIBHOW M MOINEpeYyHON KommeHcauuu napamerpoB JIOII, T.e.
YCTAHOBKHM TPOJOJIBHOW KOMIIEHCAlMA W IIYHTUPYIOIIUE PEAKTOPBI; UCTOYHHUKHU
PEAaKTHUBHOM MOIIHOCTH, T.€. CHHXPOHHBIE KOMIIEHCATOPbI, KOHJIECHCATOPHBIC
OaTtapeu, CTaTUYECKUE TUPUCTOPHBIE KoMrieHcaTops» [1,3,4,5,6].

«ONEKTPUYECKUE CHUCTEMBI JOJDKHBI OTBEYaTh CIEAYIOIIMM OCHOBHBIM
TpedoBaHusIM» [3]:

- HanexuocTs anekTpocHa0xeHus;

-KauecTBo 2nekTposnepruu;

-Y CTOMYHBOCTS, T.€. CIIOCOOHOCTD AJIEKTPUYECKOU CUCTEMBI
BOCCTaHABJIMBATh UCXOJHOE (WJIM MPAKTUYECKHU OJIM3KOE K HEMY) COCTOSIHUE MOCJIe
KaKoro-aubo €ero BO3MYIICHMS, MPOSBISAIOLIEIOCSs B OTKIOHEHUM 3HAu€HUM
MIapaMeTPOB PEKUMA CUCTEMBI OT HCXOAHBIX 3HAYEHUN.

Ilenp mamHOM pabOTHI 3aKiaOYaeTcss B OOCCIICUCHHHM  HAJSKHOTO
AIIEKTPOCHAOKEHHSI TMOTpeOuTeNeH, MOJNydaloluX MHUTaHue OT TMOACTaHLUU
«MmuxeeBkay», myTeM pa3pabOTKHU Mep CBOEBPEMEHHON PEKOHCTPYKLUHMHU U 3aMEHBI

YCTapeBIIIETO M OTCIYKUBIIETO CBOM CPOK 00OPYAOBAHUS TIOJICTAHITUH.



1 XapakTepuCTHKA PEKOHCTPYHUPYEMOii NOACTAHIIUN

[Toacranuus «MuxeeBka» pacnojioxkeHa B CeBEpHOM pailoHE, KOTOpPBIM
HaxoJUTCs Ha ceBepo-3amnajge OpeHOyprckod objiacTh U TpaHUYMT: Ha 3araje u
ceBepo-3anaae - ¢ Camapckoi 00J1acThIO, HA CEBEPE M BOCTOKE - C PECIyOIMKOM
TarapcTtaH, Ha IOro-BOCTOKE M Iore - ¢ AOIyIMHCKMM U bByrypyciaHckum
paiionamu OpeHOyprckoii obnactu. OT moacTaHiun «MuxeeBKa» TMOoJIydaroT
nuranue cenbckue nocenenus: Kpacweii  XonmM, KynmkoBka, Mensenka,
MuxeeBka, HoBas Camapa, HoBononraBska, Pemuyroso, Ctapo1oMOCEHKUHO.

MecTononoxeHue noJICTaHIUY IPUBEAECHO HA pUCyHKe 1.1.

viBanosKa
K BocTouHbIn

pKan ~
PR OKTA6pPLCKUI
Q ANeKCaHAPoBKa

3enéHan Powa
nocenox Cnaccrkoe
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CesepHoe Wantel

Paramal

2 { Kpsoknel
Crapoe YcmaHoso PAXNLI

Pycckuin Kanapis

Pucynok 1.1 - Mectononoxenue noacranuuu « MuxeeBka»

IToncranums Obl1a BBeleHA B dKCIuTyaramuio B 1969 romy. B mocnennue
rojpl HaOJIO/MAaeTCs TOCTENEHHBI POCT HArpy3KH, CBS3aHHBIA C pPa3BUTHEM
CEIBCKOT0 XO03sicTBa B pernoHe. M3 roga B 1o pacTyT 0OBbEeMBbI BBIpAIIUBAHUS U
nepepabOTKU 3€pPHOBBIX KYJIbTYp, CpeIud KOTOPbIX, IO o0bemMam CcOOpOB,
JUAMPYIOT O3MMasi U spoBasi poKb, COPTO U Ipeunxa, Ipoco. B 1aHHOM permoHe
aKTHBHO BBIPAIIIUBAIOTCS O3MMas M SAPOBas IIICHUIIA, O3UMBIA U SPOBOH SYMCHD,
OBEC, 03UMasl U SipoBasi TPUTUKAJIE U KYKypy3a Ha 3€pHO.

BriBoa: maHa XapakTepuCTUKA PEKOHCTPYUPYEMOM MTOACTAHIMH.
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2 PacyeTr mepcneKTHBHBIX HArpy3ok, nmoay4dawumux nuranue ot ['TIII

«MuxeeBKa»

CocraBisieM romoBoM rpauk HAarpy3kd MNOJICTAaHUMU Ha TPEXJIETHIOK
nepcnekTuBy (pUCyHOK 2.1), OCHOBBIBasICh Ha TOJIOBBIX TEMIIAX MPUPOCTa

Harpy3KH.

S,
MBA
12

10

0 2000 4000 6000 8000 T,y

Pucynok 2.1 — I'ogoBo#i rpadmk Harpy3KH MOACTAHIIMU HAa TPEXJIETHIOO
NEPCIEKTUBY
I'ogoBoe moTpedsIeHUE HIEKTPOIHEPTHH OIpPENEseM, KaK IPOU3BEICHUE
MPOJOJKUTEIBHOCTH CTYNIEHU TOJOBOr0O rpaduka Ha BEIMYHMHY HOTPEOIsIeMOit

MOIITHOCTH Ha 3TO# ctymnenu [7, 8]:

n

WHC = Pln (t) ’ tin !

=1
W,.=(10,89-1+10,02-1+8,17-2,5+7,3-2,5+5,23-1,76) 0% =
=68,8-10° MBm - u.



['omoBoe 4mnciI0 4acoB HCMOJIB30BAHMS MAaKCUMyMa HArpy3Ku OIpenesseM
nyTeM JeNieHusl MOTPeOJEeHHOW 5SJIEKTPOSHEPTUU 3a TOJ Ha MaKCHMalbHOE

3HAYCHHC HArpy3KH.

W

T = 11C ,
" PMAX.HC
_ 68,8-10°

_ 6317w,
¥ ~710.89 !

Koaddurment 3anonnenus rpaduka onpeaenum mno hopmysie:

T
" =760
6317
== -0,72..
T 8760

BI)IBOIIZ OIIPCACIICHBI IICPCIICKTUBHBIC HAI'PY3KH, ITOJYYAIOIMUC ITMTAHHUC OT

I'TIIT «MuxeeBkay.



3 TeXHHMKO-IKOHOMHUYECKOE CPABHEHHE IBYX BAPHAHTOB HOMUHAJILHOM

MolHocTH TpaHchopmaropos I'TII

«CunoBbie TpaHCPOPMATOPBI, YCTAHOBJIICHHbIE Ha JJIEKTPOCTAHLHUAX H
MOJICTAHIIMSX, MPETHA3HAUEHBI ISl MPeoOpa3oBaHMs AJIEKTPOIHEPTHH C OJHOTO
HaIpsHKEHUS Ha IpYyToe.

Tpanchopmatopbl U3rOTOBISIOT Tpex(ha3HBIMU U OAHO(MA3HBIMH, JABYX- U
TPEXOOMOTOYHBIE, TaKXKE TMPUMEHSIOTCS TpaHCHOPMATOPHl C PaCHICTUICHHON
OOMOTKOM.

HaunOosnbliee npuMeHeHHE MONYYWIH TpexQaszHble TpaHC(HOpPMATOPhI, Tak
KaKk motepu B HUX Ha 12-15 % wHuxe, yeM B TrpyIlme Tpex OJHO(DA3ZHBIX
TpaHc(HOPMATOPOB TAKOM K€ CyMMapHOW MOIITHOCTIY [2,7].

«K ocHOBHBIM mapamerpaM TpaHchopMaTopa OTHOCATCS: HOMHUHAJIbHBIC
MOIIIHOCTb, HaIpsDKEHUE, TOK; HampspbkeHue K3; TOk XonocToro xona; Mnorepu
xoaocToro xoga u K3.

HomuHnanpHOM MOITHOCTBIO TpaHCchopMaTopa SHOM Ha3bIBAE€TCs yKa3aHHOE
B 3aBOJICKOM IacCIOPTE 3HAYEHHE IMOJHOW MOIIHOCTH, Ha KOTOPYIO HEIPEPHIBHO
MOXXET OBITh Harpy>keH TpaHCcOpMAaTOpP B HOMHUHAIBHBIX YCIOBUSX MeECTa
YCTAaHOBKU M OXJIQXKIAIOIICH Cpelbl TP HOMHHAIBHBIX YaCTOTE U HAMPSIKCHUM)
[2, 4, 7].

«HomMuHanbHbIE HANPSDKEHUST OOMOTOK — 3TO HAMPSHKEHUS TMEPBUYHON U
BTOPUYHON OOMOTOK MpH XOJOCTOM Xoje TpaHchopmaropa. s tpexdazHoro
TpaHcopmaropa— 310 ero juHelHoe (Mexaydasznoe) Hampsbkenue. [Ipu padote
TpaHchopmaropa TMOJ HArpy3Kol M TOABEACHUM K 3aKUMaM €ro TMEepBUYHOMN
OOMOTKM HOMHMHAJIBHOIO HANpsDKEHWs] HAa BTOPUYHOM OOMOTKE HampsHKEHHE
MEHbIIIE HOMHUHAJIBHOTO HA BEJIMYMHY MOTEPU HAMPSDKCHHS] B TpaHcPopMaTope»
[2,3].

[lockonbKy OT TOACTAHIMH KpPOME MPOYUX TMOJYYArOT MUTAHUE
NOTPeOUTENH MEPBOIl U BTOPON KaTErOPHH 10 HA/I€KHOCTHU AJIEKTPOCHAOKEHHS, TO

Ha MOJICTaHLIMY MPUHUMAEM K YCTAaHOBKE 2 CHJIOBBIX TpaHc(opmaTopa. MOIHOCTh
8



KQKJIOT0 C y4€TOM BO3MOXXHOM NMPOJOJIKUTEIIBHOW MEPErPy3U B MOCIEABAPUIHOM

pexxuMe HaiiieM 1o gopmyre:

zKlz'SPnK—’ (3.1)

S z0,8-12100-i4=6914 KBA.

HOoMm
7

[To maHHBIM, TIPENCTABICHHBIM Ha CalTe MPOW3BOIUTENS CHJIOBBIX
TpaHchOpMaTOpOB BBIOMpaeM JUIsl JabHEUINEro CpPaBHEHUS [IBa CHJIOBBIX
Tpancopmaropa oaHoro Tumna, Ho pasHoit momnoctu TJIH-10000/35/10 u TJIH-
16000/35/10.

3.1 IlepBbiii BapuanT ¢ ycraHoBkoii nHa I'TIII 2x TpancdopmatopoB

tuna T/IH - 10000/35/10

Hcxongnbie naHHBIE B3SITI U3 CHPaBOYHOM HHMOpPMAlMM JOCTYIHOW Ha

UHTEepHeT-caiire mpousBogutenst: AP, =12 kBm, AP.,=60xBm, i,, =0.75%,
U, =8%, K, =22000 muic. pyo .

Onpez[eJmM IMPUBCACHHBIC ITOTCPHU aKTUBHOM MOINHOCTH B OAHOM CHJIOBOM

tpanchopmatope B pexxume XX [9, 10]:

AP'=AP + K, -AQ., (3.2)
AP_'=12+0,05-75=15.75 xBm,

[OTEPU PEAKTUBHOW MOIIIHOCTHU:

AQx = Ixx% ) SHUM.m /100’ (33)
AQ_=0.75-10000/100 =75 xeap,



K, =0,05 kBm [ keap.

Ol'[peI[eJII/IM IMPUBCACHHLIC IIOTCPH aKTUBHOU MOINIHOCTH B OAHOM CHJIOBOM

TpaHcopmaTope B pexkume K3:

AQ =U,- S, /100, (3.4)

HOM.m

AQ, =8-10000/100 =800 xsap,
AP '=AP + K  -AQ,, (3.5)
AP '=60+0.05-800=100 xBm.

Haiinem koadduimenT 3arpy3ku ogHoro Tpancopmaropa mnpu ero padore

Ha MaKCUMAaJIbHOM CTYTIEHH r'0I0BOTO rpaduka Harpy3Ku MOJICTaHLIUHN

S
K=" (3.6)

nom, T

T

*" 10000

OHpGI[CJ'II/IM CyYMMApHbIC IPUBCACHHLIC ITIOTCPH aKTUBHOM MOIIHOCTHU B

OJIHOM CHJIOBOM TpaHcopmartope:

P, =AP.+K’>-AP,

Kk !

(3.7)
P, =15.75+1.212-100=162.16 xBm.

Hcnonp3ys To10BOM Tpaduik HArpy3Kd, MPEACTABICHHBI Ha pucyHke 2.1

HaliJieM roJI0BbI€ MOTepHU dJeKTposHepruu B Tpanchopmaropax I'TII mo Gpopmyse:

AW =D n -AP;-T, + Zi- K2 -AP'-T. = AW_+AW, (3.8)
n;
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MomHocT  Ha  KaXJIOW  CTyHNeHH TOAOBOTO Trpaduka H  €ro
IIPOJOJDKUTEIBHOCTH, @ TAKXKE PE3yJIbTaThl pacyera IOTEPh AIEKTPOIHEPTHHU B

pexumax K3 u XX 3anocum B Tabmuiy 3.1.

Tabmuma 3.1 - MomHOCTH Ha KaXJOW CTYNEeHM TOAOBOTO Tpaduka M €ro
MPOJIOJIKUTEILHOCTH, a TakK)Ke pe3yJIbTaThl pacueTa MOTepb AJIEKTPOIHEPTHU B

pexxnmax K3 m XX s BapuanTa ¢ Tpanchopmaropamu TJIH - 10000/35/10

i Spis T, u K., AW, AW,

MBA KBm -u KkBm-u
1 12.100 1000 1.210 73205 31500
2 11.135 1000 1.114 61998 31500
3 9.075 2500 0.908 102945 78750
4 8.110 2500 0.811 82222 78750
5 5.820 1760 0.582 29809 55440

AW, , =350178 AW, = 275940

3Hasg TOAOBBIE IOTEPU DIEKTPUUYECKOW DHEPIHUM M CTOMMOCTH 1 KBT'4

OIIPEACIMM CTOMMOCTH I'OJIOBBIX IIOTEPE.

HAWHC :AW:’lC .Cs’ (39)

H 1 = (350178 + 275940) - 2.325 =1456 mwic. pyo.

Haitnem cymMmapHble NpUBEACHHBIE 3aTpaThl JJIs BapuaHTa YCTAaHOBKU HA

['TIIT nByx Tpanchopmatopos TJIH - 10000/35/10:

3 ..=E -K+U=E -K+HU +HU,,,,

npue

(3.10)
3 =0.25-44000+ 4134 +1456 =16583 mwic. pyo.

npue

rae K =2-22000 = 44000 moic.py6. — croumoctsb aByx CT tuna TJITH-10000/35;
U =P, -K=0,094-44000=4134 moic.pyd. — N3AEPAKKY 3a TOLL.

cm
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3.2 Bropoii BapuaHT ¢ ycranoBkoi Ha I'TIII 2x TpancdopmaTopoB THna

TIH -16000/35/10

Hcxoqnple AaHHbIE B3SThl W3 CHOPAaBOYHOW HWHGOpPMAIMU JTOCTYIMHOM Ha

UHTEepHeT-caiire npousBoputens: AP, =17 kBm, AP,=85«xBm, i, =0.7%,
U,, =10%, K, =25055 muic. pyo .

Ol'[peI[eJII/IM IMPUBCACHHBIC IIOTCPH aKTUBHOM MOIIHOCTH B OAHOM CHJIOBOM

TpaHcopmarope B pexume XX:

AP.'=AP.+ K, -AQ., (3.11)
AP.'=17 +0.05-112 = 22.6 xBm,

IIOTEPU PEAKTUBHON MOIIIHOCTH:

AQ.=1_,+S_ 1100, (3.12)

HOM.m

AQ_=0.7+16000/100 =112 keap,
K, =0,05 kBm [ keap.

OHpGI[CJ'II/IM IMPHUBCACHHLIC ITOTCPU aKTHUBHOM MOIIHOCTHU B OOHOM CHJIOBOM

TpaHchopmartope B pexkume K3:

AQ =Uy,,- S, /100, (3.13)
AQ.=10-16000/100=1600 xsap,
APK':APK + Kun 'AQK’ (314)

AP.'=85+0.05-1600 =165 xBm.

Haitnem xkos(pdunueHT 3arpy3ku oJgHoOro TpaHchopmaropa mpu ero padore

Ha MaKCHUMaJIbHOW CTYTIEHH TOJ0BOT0 rpaduka Harpy3Ku MOICTAHIINH:

12



S
K= (3.15)

nom, T

~ 221 _ 6,756 .

* 16000

OHpCI[eJ'II/IM CYMMAapHbIC IPUBCIACHHBLIC IIOTCPH aKTUBHOM MOIIIHOCTH B

OJIHOM CHJIOBOM TpaHcopmartope:

P =AP.+K’-AP_, (3.16)

P, =22.6+0.756" -165=116.97 xBm.

Hcnions3ys To/10BOM rpaduik Harpy3Ku, MPEACTABICHHBbIA Ha pucyHke 2.1

HaliJieM roJ0BbI€ MOTepHU deKTposHepruu B Tpanchopmaropax I'TII mo popmyse:
AW:Zni-APX’-Ti+Z£-ng-APK’-'I'I.:AWx+AWk (3.17)
n,

MontHocTH  Ha  KakJAOM  CTyNmeHH TOJIoBOro rpaduka ©  €ro
IIPOJOJKUTEIBHOCTH, @ TAKXKE PE3yJIbTaThl pacyera IOTEph JIEKTPOIHEPTUHU B
pexxumax K3 n XX 3anocum B Tabnuity 3.2.

3Has TOAOBBIE TOTEPHU DIIEKTPUUECKOW DHEPrMM M CTOMMOCTh | KBT'u

OoIpCACINM CTOUMOCTD I'OJOBBIX IIOTCPb:

A ype =AW, - C,, (3.18)
U e = (225700 + 395952) - 2.325 =1445 muic. pyo.
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Tabmuma 3.2 - MoOIHOCTHM HAa KaXIOW CTYNEHH TOJI0OBOTO Tpaduka M ero
MIPOJIOJDKATEIILHOCTH, a TAKXKE PE3yNbTaThl pacdera IMOTEPh SJIEKTPOIHEPTHH B

pexxumax K3 u XX st BapuanTa ¢ tpanchopmartopamu TJIH - 16000/35/10

i SBi ' Ti LU K3B,- AWKBi ! AWxi !
MBA KBm -u KBm -u

1 12.100 1000 0.756 47183 45200

2 11.135 1000 0.696 39959 45200

3 9.075 2500 0.567 66351 113000

4 8.110 2500 0.507 52994 113000

5 5.820 1760 0.364 19213 79552

AW . =225700 AW, = 395952

HaﬁIIGM CYMMApPHBIC IMPUBCACHHBLIC 3aTPATbl AJIS1I BApUWAHTA YCTAHOBKH Ha

['TIIT nByx Tpanchopmatopos TJIH - 16000/35/10:

3 .=E - K+U=E -K+U +U,,,., (3.19)

npue

3, =0.25-50110.67 + 4710 +144 =18683 mwic. pyo.
rne K =2-25055.33=50110.67 msic.py6. — croumocts nByx CT tuma TJIH-

16000/35;
a,=P,, -K=0,094-50110.67 =4710 moic.pyd. — M3AEpKKH 3a TOL,.

BriBoa: mpuBeneHHble 3aTparbl Ha BapuaHT ¢ ycraHoBkor Ha ['TIIT nByx CT
tunia TJIH-16000/35 coctaBmisitor 18,7 MuH.pyO., 4TO 3HAYUTEIHHO MPEBBIIIACT
npUBEAEHHBIE 3aTpaThl B 16,6 MIH.py0. Ha peayin3alio BapHaHTa YCTAHOBKHU Ha

I'TIIT neyx CT tuma TIH-10000/35, koTOpbIii ¥ IPUHUMAEM K peaiu3aluu.
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4 OdocHoBanue diekTpuyeckoi cxemspl I'TIIT «MuxeeBka»

VYrpoieHHble cXxeMbl 0€3 COOpHBIX IIMH WU C KOPOTKUMHU MEePEeMblYKaMu
MEXIY MPUCOCIVNHEHUSIMH TMOJYyYWIN OpUMEHeHue s PY ¢ ManblM yuciiom
npucoeIuHeHn. s dYeTblpex TMNPUCOCAUHEHWHM — JABYX JMHUHA W JBYX

TpaHc(HOopMaTOPOB MIPUMEHSIOT CXEMBbI C MOCTOM (pUCYHKH 4.1, 4.2).

Pucynok 4.1 - MocCTHK ¢ BBIKJTIOYATEISIMH B LIETISIX JUHUN U PEMOHTHOM

IIEPEMBIYKON CO CTOPOHBI JTUHUUI

Pucynok 4.2 - MOCTHK ¢ BBIKJTIOUATEISIMU B IIEMAX TpaHC(HOPMATOPOB U
PEMOHTHOM MEPEMBIUKOI CO CTOPOHBI TPAaHC(HOPMATOPOB
K ympoieHHbIM cxemMaM OTHOCSTCS TakK€ TaK Ha3blBaeMble OJIOYHbIE

CXEMBI, HAPUMEP, CXeMa pa3zbeUHUTEINb — BBIKIIIOYATEb (PUCYHOK 4.3).

PucyHok 4.3 - bioK ¢ pa3beIMHUTENEM U BBIKIIFOUATEIEM
BriBoa: i1 moactaHiuu co cTopoHsl 35 kB nmpuHUMaeM TUIIOBYIO CXEMY
Noe35-4H B koTtopoit ycraHaBinuBaeTcsi 2 OJloka C  BBICOKOBOJIbTHBIMU
BBIKJTIOUATEISIMUA U COEIMHUTEIHLHON MepeMbIYKON 0€3 BBIKIIOYATENSI CO CTOPOHBI
noaxoasamux JIOIL.
15



5 PacueT TOKOB KOPOTKOI0 3aMbIKaHHs HA cTopoHax 35 u 10 kB

B tpexdaszHoii cucteme Bo3MOXKHBI TpexdazHoe; 1ByX(a3zHoe U oaHO(pa3HOE
KopoTtkoe 3ambikanus. OpHodasznoe K3 BO3MOXKHO TONBKO B CETIX C
IJIyX03a3eMJICHHBIMU W1  3()(EKTUBHO  3a3eMJICHHBIMU HeWTpansmu. B
JIIEKTPUYECKUX CETAX, padOoTaloIUX C W30JUPOBAHHBIMM HEUTpPAIAMH WIIU
HEUTpAJISIMM, 3a3€MJICHHBIMU 4Ye€pe3 KOMIICHCUPYIOLIUME YCTPOWCTBA, 3aMBbIKAHUE
OJHOM (a3pl Ha 3eMJI0 HA3bIBAETCSA IMPOCTHIM 3aMBIKAHHUEM WM OJHO(A3HBIM
3aMbIKaHueM Ha 3emutio [1].

Tpexdasnoe K3 sBisgercss cumMeTpudHbIM, AByX(a3zHoe n oaHodaznoe K3
HECUMMETPUYHBIM. B pamkax naHHoro nocodbus paccmorpensl Tpexdasusie K3 B
YCTaHOBKAax MEPEMEHHOI0 TOKa HarpskeHueM 110 U Bbiie 1 kB u onnodasueie K3
B YCTAaHOBKAax MEPEMEHHOI0 TOKa HarpshkeHueM 10 1 kB.

B cootBercTBuu ¢ [11] Bce K3 monpasaensiorcs Ha yaajaeHHbIE U OJIU3KHE.
K3 B pacueTHOM TOYKE CUYMTAETCA YAAICHHBIM OT WCTOYHHMKA IUTAHUS, €CIU
aMIUTMTYJbl MEPUOANYECKON cocTaBisitoniell Toka K3 OoT 1aHHOro ucToYHMKa
NUTaHUS B HAYaJIbHBIA M TPOU3BOJBHBII MOMEHTHl BPEMEHHM IPAKTHUYECKH
OJIMHAKOBBI, HANPSIKECHUE — CUHYCOMJAIBHOE M HEHW3MEHHOE [0 aMIUIUTyAE M
yactore. [Ipu HeBbImoTHEeHUY 3THX ycioBuit K3 cuntaercst OmM3KkuM.

Ecnu pasnuyHble MCTOYHMKM NUTAHUS CBS3aHbl ¢ pacdyeTHOM Toukon K3
HE3aBUCUMO JIPYT OT JIpYyTa, TO JEKTPUUYECKYIO YAAICHHOCTh pacueTHOM Touku K3
OT KAaKOro-JIM0O0 MCTOYHMKA MUTAHUS OLIEHWBAIOT MO BEJIIMYMHE MPUBEACHHOIO K
HOMUHAJIBHOW MOIIHOCTH U HOMHHAJIBHOMY HANPSDKEHWUIO MCTOYHHMKA BHEIIHETO
CONPOTHUBJICHUS, BKIIFOUEHHOTO MEXTy UCTOUHMKOM 1 Toukor K3 [12].

bonee yHuBepcanbHON BEJIMYMHOM SBISETCS OTHOLIEHWE ACHCTBYIOIIETO
3HAYEHHUS MEPUOINYECKON COCTABIISIIOLIEN TOKAa HCTOYHMKA YHEPruu (reHepaTopa,
CUHXPOHHOI'O KOMIIEHCATOpa, 3JIEKTPOABUTATENsA) B HaYaIbHbI MOMeHT K3 Kk ero
HOMUHAJIBHOMY TOKY. B oTeduecTBeHHOU 1 MexAyHapoaHOoi npakTuke K3 npuHsaTO
CUMTATh OJIM3KUM, €CIIM 3TO OTHOIICHHE OO0JIbIIE UM paBHO ABYM. [Ipu MeHbIInX

SHAYCHUAX YAAJICHHOI'O OTHOIICHMWA K3 CJICAYCT CUUTATh YAAJICHHBIM.

16



Ha pucynke 5.1 npusenens! pacuetnas cxema [Tl u ee cxema 3amenenus
c ykazaHuem Touek K3 u OCHOBHBIX 3JIEMEHTOB, UbW COMPOTUBJICHUS BIMSIOT Ha

BeJIMUMHY TOKOB K3.

| F5B | 258
Xc

" L

A2
T1OkB é
A2
TOkBB é

Pucynok 5.1 — Pacuetnas cxema ['TII1 u ee cxema 3aMmelieHns ¢ yKa3aHUEM TOYEK

K3

Hcxonnbie nanublie 11 pacuera TokoB K3:
HanpsbkeHne MCTOYHHMKA MUTAHUST U MOIIHOCTh KOPOTKOTO 3aMBIKaHUS CO

CTOPOHBI U TAKOIIEH I10JICTaHIH OHEPrOCUCTEMBI U, =35kB;

S, =1000 MBA; S, =1950 MBA.

VYiaenbHOE CONPOTUBICHHWE U  NPOTSHKEHHOCTh nuTaromeid  BJIOIL

X, = 0,4 Om/xkm; L =15xkm.

HomunanpHast MOIIHOCTH W HANpsOHKEHHE  KOPOTKOTO — 3aMBIKAHUSA
tpancpopmaropa ['TIII: S =10 MBA; U, =8 %.
3Has MOIIHOCTh KOPOTKOTO 3aMBIKAHHUSA OMPEACITUM CONPOTUBIICHHE

BHeIHeH cucremsl [13]:

S
X, 5 :8—5; (5.1)
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-9 o513

Yes = 1950

ComnpotuBnienne ydactka BJIDII oT moacTaHIMM HSHEPTOCUCTEMBI 0

noacTannuu «MHuxXeeBKay .

X S
g6 :%a' L'U—i; (5.2)
Xprs = 0—24 -15-10520 =2.449,

Conporusiienue cunoBoro tpanchopmaropa ['TIIT:

U.% S,
R IRANN 5.3
57700 'S, (53)
. _.8 1000 g
2100 10

5.1 Pacuer TOKOB KOPOTKOIo 3amMbikaHus B Touke K1

Haiinem 3HaueHre CyMMapHOrO CONPOTHUBIIEHUS 10 Touku K1:

xpe31 = xc.ﬁ + xBJT.6 ’ (54)

x,,, =0.513+2.449 =2.962.

pe3l

Bennuuna 6a3ucHOTO TOKa MOXKET OBITH OTpeiesieHa o GopMyiie:

(5.5)

18



1000

6.1 — ﬁ

I =16.496 KA;

HauansHoe nelicTByroliee 3HaueHue Toka 3x ¢azHoro K3:

|,£§>=XE6 A (5.6)

pesl

1® :Wlaz .16.496 = 5.569 KA;

VY napusiii Toxk K3 B Touke K1:

iy().}(l = \/E IIE:,.J’O) ) Ky() ’ (57)

i, =2-5569-1.8=14.178 KA.

5.2 Pac4yeT TOKOB KOPOTKOI0 3aMbIKaHusi B Touke K2

HaitneM 3HaueHrEe CyMMapHOTO CONMPOTUBIEHUS A0 Toukn K2:

+ Xy 51 (5.8)

X

pe32 =X

pesl

X, =2.962+8=10.962,

Bennunnaa 6a3ucHOT0 TOKa MOXKET OBITH OIpezeeHa o ¢popmyilie:

S
I6.K2:\/§'6LJ 5 (5.9)
l; .0 2& =54.986 kA,

J3-10.5

19



HauansHoe neiicTByromee 3HaueHne Toka 3x ¢gasnoro K3:

9L, (5.10)

X pes32

1) = @-54.986 =5.016 KA;

VY napusnii Tok K3 B Touke K2 [14]:

i =v2 19k (5.11)

i, =2-5.016-1.85=13.124 KA.

BriBoa: onpenenensl 3HaueHns TOKOB K3.
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6 BbiOop »3iexkTpuyeckux anmaparoB Aas ycraHoBku Ha [T

«MuxeeBKa»

6.1 Bpi0op BbIKIIOUATEJIEH

6.1.1 Bei6op BeikimrouaTeneit 35 kB

BrikirouaTens BHIOMpaeTCs 1o CleayromuM mapamerpam [15-17]:
1) HomuHanpHOMY Hanpsbkenuo — U~ <U

cem.Hom. !

2) HOMHHAIIBHOMY JUTHTENBHOMY (pabouemy) Toky — | o <1, 5 1. <1 -

3) oTKJIrOYAOIIEH CITIOCOOHOCTH:

a) Ha CHMMETpUYHBIN TOK oTkiItodeHus — I, <1

omin.Hom. !

0) Ha OTKJIFOYEHHUE allepHOINYECKON COCTABISIOIIEH TOKA K.3. —

i, <i,,.=(2-8,,1100)-1,,...
rae i,,— HOMHHAJIbHOE JIOyCTHMOE 3HaYeHHE anepHoUIecKol COCTaBIA0 ek
B OTKJIIOYa€MOM TOKE A1 BpeMenu 7 =t +t_,

tp3: 0,01 c. — Bpems nelicTBUS peIeHHOMN 3alUTHI;

t . — cOOCTBEHHOE BPEMs OTKIIIOUEHHUS BBIKIIOUATENIS;

B.,. ~— HOPDMUDOBAHHOE  3HAYECHHE  COJEPIKAHUS  ANECPUOAMIECKOM

COCTaBJISIONIEH B OTKIIOYaEMOM TOKe, %, KOTOpOE OmpenemseTrcs I0 KPUBOK
(pucyHOK 6.1), MO0 ycTaHABIMBACTCS 3aBOJOM-HU3TOTOBUTEIIEM;

B) ecnu ycioBue | _<| cobmromaercs, HO mpu 3ToM i, ). - To

n,t OMKI.HOM.

IPOBEPKY IO OTKJIIOYAIOUIEN CIOCOOHOCTH MPOU3BOAAT IO IOJHOMY TOKY

K.3.:
(\/Eln,r + ia,r) < \/EIOTKH.HOM (1+ IBHOpM /100) :

4) I1o BrIIFOHArOIIEH CIIOCOOHOCTH
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i <
In,O — Texn.nopm ! Iy() - Iem.nopM !

rne 1, .., — HOPMHDOBAHHOC IECHCTBYIOIICE 3HAYCHHUC MEPUOIUICCKON
COCTABJIIOLIEH TOKa BKIIOUEHMs BbIKItoyarens; | , — HadalbHOE 3HaueHHE

NEPUOJAMYECKON  COCTaBISIONICH TOKa KOPOTKOTO  3aMbIKAHUS, | —

6KJ1.HOPM
HOPMHPOBAHHOC MI'HOBCHHOC 3HAUCHNC TOKA BKIIIOYCHHA BBIKJIIOYATCIIA (6epeTCﬂ

10 Karanory); i, — 3Ha4€HHUe YIApPHOTO TOKA KOPOTKOTO 3aMBIKAHHS,

5) mnOpenearbHOMY CKBO3HOMY TOKY K.3. — Ha OJJEKTPOJAMHAMUYECKYIO

CTOUKOCTD:

rae |, . — ZedcTByrolee 3HAYECHUE TPEAECIBHOTO CKBO3HOIO TOKAa K.3. (IO

CHpaBO‘lHHKY), inp.c_ AMINIATYIHOC 3HAUCHHC ITPCACIIBHOIO CKBO3HOI'O TOKa K.3.

(O CTIpaBOYHHUKY);
6) TerIOBOMY UMITYJIbCY — HA TEPMUYECKYIO CTOMKOCTb:

B <I’-t,, mpuycnosum t _ >t,;

ecmt (t,t0B <I’-t

T omin !

rae |.— mpenenbHBId TOK TEPMHUYECKOW YCTOWYMBOCTHU IO CIPABOYHHUKY; t, -

T
JUINTEIbHOCTh ~ NPOTEKAHUS  TOKAa TEPMHUUYECKOHM  YCTOWYMBOCTH MO
CIIPAaBOYHHUKY.

7) BOCCTaHaBIMBAIOUIEMYCS HAMPSKEHUIO:

u <u

8 6.Hopm !

roe u — HOPMHPOBAHHOC 3HAYCHHC COOCTBEHHOTO BOCCTAaHABIMWBAIOIICTIOCA

6.HOpM
HAIIpsKCHUA HA KOHTAKTAX  BBIKIKOYATCIA IIPH  OTKIIHOYCHHHM  KOPOTKOI'O

3aMbIKaHHs B IICITH, UB— coOCTBEHHOE BOCCTAHABJIIMBAIOIICCCA HAIIPSAKCHUC Ha
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KOHTAKTaX BBIKJIIOYATCIIA IIPU OTKIFOYCHUHU PACUCTHOI'O KOPOTKOT'O 3aMbIKAHUS B

OCIIN.

E'Hu-p-:'.l‘ %

B0 -
N

[,
ol ]

40
]

20 O

0 10 20 30 40 50 o0 70 801, mMmc

PucyHnok 6.1 - HopmupoBaHHOE CoepKaHNue anepruoIndeCKON

COCTaBJISIOIICH

Ha cropone 35 kB I'TIII npeaBapuTenbHO mpuHUMaeM BbIKItodarenb BIT-
35/50/3150Y XJI.

BrinonHuM npoBeEpKY BBIKITIOYATENS 110 YKA3aHHBIM BBIIIIE TapaMeTpaMm:

- COOTBETCTBHE HOMMHAJIBHOI'O HANPSKECHUS BBIKIIOYATENS HANPSIKCHUIO B

CCTH.

U, <uU, (6.1)

cemu

35xkB<35kB;

- HOMMHAJIbHBIN TOK araapara JOJDKCH OBITH OOJIBIIIE MAKCUMAILHOI'O TOKA.

<l (6.2)

max H

218 A <3150 A,

rJic MaKCUMaJIbHBIN TOK:
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| ..=14. : 6.3
max \/§ . UCH ( )
| =14- 209 _ o154
V3-3
- OTKJIIOYEHHE MaKCUMAJILHO BO3MOKHOTO TOKa K3:
Ilg) < IomKJ.H ! (6'4)
5.6 kA <30kA,
L. <i,,, (6.5)
34KkA<LIT7xA,
rac
i =~2-19.¢7, (6.6)
005
i =2.56-¢%% =3.4KA,
ia.H. :(ﬁﬂn /100) Iomm.H’ (67)
: 40
I =|+2-— |-30=17kA,
o (\/_ 100)
- OJICKTPOJUHAMHNYCCKAasd CTOUKOCTh annapaTa:
IIS) S Inp.c ! (68)
5.6 kA <30KA;
o <00 (6.9)
142 kA <55kA;

- TCPMHUYICCKaAA CTOMKOCTh alrapara.
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B.<I:, -t

mepm  ~omkn !

(6.10)

5kA®-c<90KA?-c;

[IpenBaputensHo  BbIOpaHHBI  BeIKMouaTenb  BIT-35/50/3150YXJI

YOOBJICTBOPACT YCIIOBUAM U MOXKCT OBITH YCTAHOBIJICH Ha ITOACTAHIINHU.

6.1.2 Bei6op BeiximrouaTeseit 10 kB

Ha cropone 10 kB I'TIIT npeaBapuTeapHO IpUHUMaeM BhIKIIO4aTeas EVOolis.
BpinonHuM npoBEPKY BBIKIIOUATENS 110 YKA3aHHBIM BBIIIIE TapaMeTpaMm:

- COOTBETCTBHE HOMMHAJIBHOI'O HANPSKECHUS BBIKIIOYATENS HAIIPSIKCHUIO B

CCTH.:

U <u, (6.11)

cemu

10xB <10kB;

- HOMMHAJIbHBIN TOK alrIrapara J0JIKCH OBITH OOJBIIIE MAKCUMAJILHOTO TOKA:

ImaX < Iu’ (612)
770 A <2500 A,
I71e MAaKCUMAJIbHBIN TOK:
| 142 (6.13)
max \/§ . U .
| =1.4- —10000 =770A;
J3:105

- OTKJIFDUEHHE MAaKCUMAaJIbHO BO3MOXKHOTO TOKa K3:

25



3.7xkA<12.4KA,

rac

i :\/E_Ilgi).e-ra’

a.r

—0.065

a.t

. =(v2-p,1100)-1,,,,,.

a.H.

- QJICKTPOJNHAMHNYCCKasd CTOMKOCTh dallriapara:

(3)
IKl < Inp.c '

SKA <25KA;
iy() Sinp.c’

13.1kA <45kA;

- TEpPMHUYECKAsi CTOMKOCTBD aIlapara:

B.<I?, -t

mepm omkn !

5.4KA?-c<71.9kA% c.
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(6.14)

(6.15)
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[IpenBaputensHO  BBIOpAaHHBIA — BBIKIIOYATEdh EVOlIS  ymoBumeTBopsier

YCIIOBUSAM U MOKCT OBITH YCTAaHOBJICH Ha MMOACTAHIINU.

6.2 Bo100p pasbeaunurediei 35 kB

Ha ctopone 35 kB I'TIIT npeasaputensHo IpUuHUMaeM pazbeauautens PITI-
35/1000.

BrINoaHUM NPOBEPKY pa3beAUHUTENS MO CIEAYIOIINM TapaMeTpaM:

- COOTBETCTBHE HOMHUHAJIBHOT'O HANPSKEHUS PA3bEAUHUTEIS HAMIPSHKEHUIO B

CCTH.:

U <U, (6.21)

cemu

35kB<35kB;

- HOMMHAJIbHBIN TOK dallllapaTa JOJIDKCH OBITH OOJIBIIIC MAKCUMAaILHOTO TOKA:

| <1, (6.22)

max H

218 A <1000 A,

- QJICKTPOJNHAMHNYCCKasd CTOUKOCTh alrrapara:

iyt) < inp.c ! (6'23)
142 kA <50KA;
- TCPMHUYICCKaA CTOMKOCTB alIiapara:
2
B <l -t . (6.24)

5kA%-c<40kA’-c.
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[IpensapurensHo BeIOpaHHbIi pazbeauauTens PI'TI-35/1000 ynoBneTBopsiet

YCIIOBUSAM U MOKCT OBITH YCTAaHOBJICH Ha MMOACTAHIINU.

6.3 Bo100op uzmepuresbHbIX Tpanchopmatopon Toka (TT)

6.3.1 Beibop TT 35 kB

Ha ctopone 35 kB I'TIII npeaBaputenbHO MpUHUMAEM TpaHCPOpMaATOp TOKA
TPI'-35.

Bemoanum nposepky TT 1o cineayronmm napaMmeTpam:

- COOTBCTCTBHMC HOMHUHAJIbHOT'O HAIIPAKCHUSA TT HaIIPs’KCHUIO B CCTHU!

U <U, (6.25)

cemu

35kB<35kB;

- HOMMHAJIbHBIN TOK dllllapaTa JOJIKCH OBITH 0OJIBIIIC MAKCUMAaJILHOTO TOKA:

Imax < IH.TT ! (626)
218 A<300A ;

- QJICKTPOJNHAMHYCCKasd CTOUKOCTh alriapara:

iyt) < i3f1()uH.cm ! (627)
142 kA <50KA;
- TCPMHUYICCKaA CTOMKOCTB alirapara:
BK = KYZ" ) Ilzﬂolw. ) tamm = 172" ) tomwz’ ! (6 28)

5kA?-c<62.5kA’-¢;
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- COMPOTHBIIEHUE NOAKII0YeHHBIX K TT mpubopos:

7,<7 (6.29)

— T2nom !

B pacyeTa J0IMyCTUMO NpuHATh Z, = R,

R, =R

— Rnp +R,, (6.30)
Bropuunoit Harpy3koit TT Ha ctopone 35 kB I'TIIT sBagtoTcs amnepmerp u
CUETUHMK 3JIEKTPOIHEPTUU ¢ 0OIIEH MOJHOM MOIIHOCTBIO, HE MpeBblmIatoneii 5 BA.

3Has HOTpG6HH€MYI-O MOIIHOCTB HaﬁIIGM 3HAYCHUC COIIPOTHUBIICHUA .

S
Rnpu6 = 1’172“6 ' (631)
2
5
Rnpu6 :? = 02 OMm.

Tor;[a MaKCHUMAJIbHOC COIIPOTHBJICHUC COCAWMHHTCIIbBHBIX ITPOBOJIOB 6YI[GT

paBHO:

R =Z R.,

np 2nom  mpue

R,=12-02-0.1=0.9 Om.

Yto COOTBCTCTBYECT CCUCHUIO MECIHOI'O IIPOBOJHHUKA.

S= , (6.32)

S =W:O.972 MMZ .
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[IpHHEMaeM CedyeHHe pPaBHBEIM 2.5 MM°, OCHOBBIBASCh Ha TPEOOBAHMAX
HOPMATUBHBIX  JOKYMEHTOB,  KacCarmUIMXCA  MEXaHWYECKOM  IPOYHOCTHU
IIPOBOJTHUKOB.

[TpenBaputensHo BeIOpaHHbI TpaHchopmatop Toka TPI-35 ynoBierBopsier

YCIOBUAM U MOKCT OBITH YCTAHOBIJICH Ha IMOACTAHIINH.

6.3.2 Beibop TT 10 kB

Ha cropone 10 kB I'TIII npeaBapurenbHO mpuHUMaeM TpaHnchopmaTop ToKa
TOJI-10.

Bemoannm nposepky TT 1o ciueayronmm napaMmeTpam:

- COOTBCTCTBHUC HOMHWHAJIBbHOI'O HAITPSAKCHHUA TT HAIIPS’KCHUIO B CCTHU!

U <uU, (6.33)

cemu

10kB<10«kB;

- HOMMHAJIbHBIN TOK aliiapara a0JIKCH OBITH 0OJIBIIIC MAKCUMAaJILHOTO TOKA:

Imax < IH.TT ! (634)
7710 A<800A;

- 3JIEKTPOJIMHAMUYECKAasi CTOMKOCTD armapara:

iy() < iaﬂbun.cm !
13.1kA <100 kA ;
- TEPMUYECKasi CTOMKOCTB armapara:
BK < KYZ" ) Ilzﬂom. ’ tomm = 172" ) tomwz’ ! (636)

54kA%-c<184kA?-c;
30
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- COMPOTHBIIEHUE NOAKII0YeHHBIX K TT mpubopos:

ZZ < ZZHOM ! (637)
B pacueTa JOIyCTUMO MPUHATH Z, = R,
RZ = Rnpu6 + Rnp + RK’ (638)

Bropuunoii Harpy3koit TT na cropone 10 kB I'TIII sBnsitorcst cueTdynkum
AKTUBHOM M pPEAKTUBHOW DJIEKTPOSHEPrUU U aMIepMeTp ¢ oOmied MOoIHON
MOIIIHOCTBIO, HE mpeBblmatomeid 6 BA. 3Has noTpebisieMyr0 MOLIHOCTh HaleM

3HAYCHHUEC COIIPOTHUBJICHUA.

S
Rypus = 5=, (6.39)
|2
Rys =— = 0.24 Om.

Torz[a MAaKCHUMAJIbHOC COIIPOTHUBIICHUC COCAHMHUTCIIBHBIX IIPOBOJOB 6yz[eT

paBHO:

Ry = Zwon ~ Ry — Res

2Hom npu6 K

R, =12-0.24-0.1=0.86 Om.

UTO COOTBETCTBYET CEYEHUIO MEAHOTO MTPOBOIHUKA:

S= : (6.40)



. 0.0175-40
0.86

=0.814 mm?.

[IpHHIMAaeM CedYeHHE pPaBHBIM 2.5 MM’, OCHOBBIBASCH Ha TPEOOBAHMSX
HOPMATHBHBIX  JIOKYMEHTOB,  KAacalIIUXCA  MEXaHWYECKOM  MPOYHOCTH
IPOBOTHHUKOB.

[IpenBaputenbHO BBIOpaHHBIN TpaHchopmaTop TOKa TOJI-10

YAOBJICTBOPACT YCIOBHAM U MOXKCET OBITH YCTAaHOBJICH Ha IMOACTAHIIUU.

6.4 Bb100p M3MepUTEIBHOT0 TPAHC(HOPMATOPA HATIPSKEHUSA

6.4.1 Boi6op Tpanchopmaropa Hanpspkenus 35 kB

Ha cropone 35 kB I'TIIl nmpenBaputenbHO mpuHMMaeM TpaHchOpMaTop
Hanpspkenus 3HOJI-35.

BoimonHuM  TIpoBepKy TpaHc(opmaTopa HANpsHKEHUS IO  CIEAYIONIUM
napaMeTpaMm:

- COOTBETCTBME HOMUHAJILHOTO HAMNpsDKEHUs TpaHc(hopMaTtopa HaIpsiKEHUS

HaIIPAKCHUIO B CCTH:

U <u, (6.41)

cemu

35xkB<35kB;

- HEOOXONMMBIA MJIi CPEICTB HU3MEPEHUW M PEJICHHOW 3alluThl KIACC
TOYHOCTH anriapara,

- CyMMapHasi MOIIIHOCTh MOJAKIIOYEHHBIX K TpaHCHOpMATOpy HaNpPsHKEHUS
NpuOOpPOB HE JOJPKHA MPEBBIIATh MAKCUMAJIBbHOTO JUIsi BBIOpAHHOrO Kijacca
TOYHOCTH 3HAYCHUS:

S, <S (6.42)

HOM !

S,, = \/(ZSW COS@)’ +(ZS,,,,SiNg)” = \/pniuﬁ +Q,,.  (6.43)
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Bropuunoii narpy3koit TH na cropone 35 kB I'TIII sBasitoTCS CUETUYHMKHU
AKTUBHOW M PEaKTUBHOMW SJIEKTPUUYECKON PHEPIMU U BOJIBTMETP C OOIIEH MOJHON

MOIITHOCTBIO, HE npeBblmaronie 23 BA.

23BA <60 BA.

[IpenBaputenbHo BbIOpaHHBI TpaHchopmarop HampspkeHus 3HOJI-35

YOOBJICTBOPACT YCIIOBUAM U MOXKCT OBITH YCTAHOBJICH Ha ITOACTAHIINHU.

6.4.2 Beibop Tpanchopmaropa Hanpsikenus 10 kB

Ha cropone 10 xB I'TIII nmpenBaputenbHO mpuHMMaeM TpaHCchOpMaTop
Hanpspkenus HOJI-10.

BemonnuM npoBepky TpaHchopMaropa HANpPsDKEHUS 10 CIETYIOIIUM
napaMeTpam:

- COOTBETCTBME HOMHUHAJIBHOTO HAaNpPsLKEHHs TpaHc(opMaTopa HanpsKEHUs

HaIIPAKCHUIO B CCTH:

U <u, (6.44)

cemu

10xB <10kB;

- HEOOXONMMBIA MJIi CPENCTB U3MEPEHUW M PEJICHHOW 3alluThl KIIACC
TOYHOCTH amIapara;

- CyMMapHasi MOIIIHOCTh MOJKIIOYEHHBIX K TPaHCPOPMATOPY HAMPSHKEHUS
NpuOOpPOB HE JOJDKHA TMPEBBIIATh MAaKCUMAJIBHOTO I BBIOPAHHOTO KJjacca
TOYHOCTH 3HAYCHUS:

S, <S (6.45)

HOM !

Sy =4/(28,,,,C0S¢)° + (2S,,,,5ing)* =\[P2,, +Q,, .  (6.46)
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Bropuunoii narpy3koit TH na cropone 10 kB I'TIII sBhsitoTCSt cUeTUYHMKHU
AKTUBHON M PEaKTUBHOMW 3JIEKTPUUECKON PHEPIMU U BOJBTMETP C OOIIEH MOJHON

MOIITHOCTBIO, HE MpeBbimatonieii 94 BA.

94 BA<75BA.

[IpenBaputensHo BbBIOpaHHBIN TpaHchopmaTop Hampspkenuss HOJI-10

YOOBJICTBOPACT YCIIOBUAM U MOXKCT OBITH YCTAHOBJICH Ha ITOACTAHIINHU.

6.5 Bp100p OLIMHOBKY HA MOJACTAHLMHU
6.5.1 Boi6op rubkux muH it npumenenust B OPY 35 kB
['mOKre MIUHBI BBHITIOIHAIOTCS CTalleaTlOMUHEBBIM MPoBo oM Tuma AC.

Ceuenue IIPOBOJHHKA OIIPCACIIACM I10 AKOHOMHYECKOM MIOTHOCTH TOKA!

S = pao .Hom ’ (647)

[To HalimeHHOMY 3HAYEHUIO IPUHUMAEM OJrbKaiiiiee OOJbIee CTaHAaApPTHOE
2
ceyenue nmpoBoaa AC-185/29 mm” ¢ In.qom. = 510 A.
Kputnueckass HampsyK€HHOCTb 3JIEKTPUYECKOrO TOJISI OMNpPENeNsaeTcss IO

bopmyie:

(6.48)

E,=30.3-0.82- (1+ &j =32.5kB/m.

\/0.94

34



HanpspkeHHOCTH BOJIM3M MPOBOIHUKA:

0.354-U,
E= 1.26 D' (6.49)
o’ Ig
r0
0.354-37
E= =6 kB/m.
0.94. Ig1.26 150
0.94
Y CiioBre OTCYTCTBUS KOPOHUPOBAHUS:
1.07E <0.9E,; (6.50)

6.5 kB/M < 29.3 kB/m.

[IpensaputenbHo BbIOpaHHBIM Ha cropoHe 35 kB mposom AC-185/29

YAOBJICTBOPACT YCIOBHAM U MOXKCET OBITH YCTAaHOBJICH Ha IMMOACTAHIIUH.

6.5.2 Boi0op xecTkux muH 71 npumeHenus B 3PY 10 kB

Ceuenue IIPOBOJHHKA OIIPCACIIACM II0 AKOHOMHUYECKOM MIOTHOCTH TOKA:

|
§ = pbnon . (6.51)

[To HaiileHHOMY 3HAUYE€HUIO MPUHUMAaeM OJKaiIiee 0oJbiliee CTaHIapTHOE
ceuenue muHBI 60x10 MM, ¢ Ig.q0m. = 1165 A.

«MUHUMAJIBHO JAOMYCTUMOE CEYEHUE IIUHBI 10 TEPMUYECKOU CTOMKOCTH)

[3]:

' 3
Smin = M ! (652)
CT
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=35.2 Mm°-

\54.10°
66

min

Cuta, oka3bIBarolasi BO3/ICMCTBHE Ha IIKMHY MPHU MpoTekaHnu Toka K3:

(6.53)

-7
FO — V3:10 .2.13100%-1-1=59.4 H.

«MOMEHT CONPOTHUBIIEHUS MTONIEPEYHOTO CEYEHUS IHUHBD) [3]:

W=—— (6.54)

_ 0.01-0.06°

W =6-10"°m>.

«MakcumanbHOe HAIIPAKCHUC B MAaTCPHUAJIC IIIHUHBID» [3]

o =—mx (6.55)

59.4.2

Orax = =————=+10° =2.5MITa.
8-6-10

[IpoBepka Ha ANEKTPOIUHAMHUYECKYIO YCTOMYHUBOCTD!

Oy SO (6.56)

nom !

2.5Mlla <247.1Mlla,

e
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Oon =0.7-0,, (6.57)
O ,on =0.7-353=247.1MI]a.

«MOMEHT MHEpPLUU NONEPEYHOr0 CEYEHUS IUHB [3]:

3
J= blg , (6.58)
3
3.0.01-0.06" .o 07,4

«HacroTa cCOOCTBEHHBIX KOJIeOaHUM MHUHBD [3]:

I E-J

1

- . : (6.59)
N m

=279T1-

3142 .\/7-1010-1.8107
°2.m. 2 2.5

IIpn 3Hauennn wyactoTel MeHee 30l MeXaHWYECKM PE30HAHC HE
BO3HUKAET, a 3HAYUT MapaMeTphl )KECTKUX IIMH M LIar UX KPErJIeHUH BBIOPAHBI

BEPHO.

6.6 Boi6op u3osiTopoB 1Jis yeranoBku Ha T'TITT

6.6.1 BeiOop OMOPHBIX U30IATOPOB

Onopnsie uzonsatopsl Ha ['TIIT npuMeHSAIOTCS 1711 KPEIUJIEHUS )KECTKUX IIHH.
Bri6upaem onopusie nzonstopet MOP-10-3,75 11 YXJIL.

VYcnoBus BeIOOpa U MPOBEPKHU:

- COOTBETCTBME HOMMHAJIBHOIO HAIPSDKEHUS HU30JITOpA HANPSIKEHUIO B

CCTHU.:

U <uU, (6.60)



10 kB <10kB;

- HE INPEBBIILIEHHE MAaKCUMaJIbHOW HArpy3Kd Ha TOJIOBKY H30JSTOpA,

YCTAHOBJICHHOT'O 3aBOAOM-HU3IrOTOBUTCIICM 3HAYCHU.

P < Fos (6.61)
504 H <1688 H,
rae
Hu
F()Ol’l = 06 ’ Fpu&’[’)’m ’ H ! (662)
F, =0.6-3750- 912 _16g8m.
0.16
IIpH 3TOM

H:Hu+b+g, (6.63)

H :0.124—0.01+0'—26 =0.16.

[TpenBaputensHo BeIOpaHHBIE omnopHbie m3oisTopel MOP-10-3,75 11 YXII

YAOBJICTBOPAIOT YCIOBUAM U MOT'YT OBITH YCTAaHOBJICHBI HA ITOACTAHIIUH.

6.6.2 Be10op mMpOX0IHBIX U30JIATOPOB

Ha cropone 10 kB TITIII npegBapuTeabHO NOpPUHUMAEM IPOXOJIHbBIC

uzonsropsl MI1-10/1000-7,5 YXJI2.
VYcnoBus BeIOOpa U MPOBEPKHU:

- COOTBCTCTBHMC HOMHHAJIBHOI'O HAIIPSAKCHHUA HM30JIATOpAa HAIIPSIKCHUIO B

CCTHU.:
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U (6.64)

10kB<10kB;

<U_,

cemu

- HOMMHAJIbHBI TOK HU30JITOPa HOJIKCH OBITE 0O0JbIIIE MaKCHMaJIbHOT'O

TOKaA.

| <1 (6.65)

max H

770 A <1000 A;

- HC IIPCBLIIMICHHC MaKCHUMaJIbHOU Harpy3KkMd Ha TOJIOBKY H30JISTOpA,

YCTAHOBJICHHOT'O 3aBOJOM-U3TOTOBHUTCIICM 3HAUCHUA:

Fpacq = 06 ) Fpa3p ! (666)
17.2H <4500 H,
rac
i2
F e =05-22-1-107, (6.67)
a

2
13100 210" =17.2H.

Froc. =05
[IpenBaputensHo BBIOpaHHBIC MPOXOaHbIe w30asTOpEl  MI1-10/1000-7,5

VY XJI2 ynoBieTBOPSIOT YCIOBHSAM U MOTYT ObITh YCTAHOBJICHBI HA MTOACTAHIINH.

BeiBoa:  BbIOpaHO W TIPOBEPEHO OCHOBHOE  3JIEKTPOOOOPYIOBAHME

IHoACTaHIINH.
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7/ Pacuer ycraBok au(p@epeHUHATbHON 3alUTHI TPAaHCPOPMATOPOB

I'mnn

OcHOBHBIE W pE3epBHBIC 3aAIIUTHI TPaHC(HOPMATOPOB MOACTAHLUU OYyIyT
peaan30BaHbl C MPUMEHEHUEM MHUKPOIIPOIIECCOPHBIX 010KOB «Cupuyc-T».

Pacuer ycraBok mNpou3BOAMM 10 METOAUKE YTBEPKACHHOW 3aBOJIOM-
U3rOTOBUTEIIEM.

Haiinem 3HaueHusT HOMHUHAJIBHBIX TOKOB Ha KaXIOWM U3 CTOPOH

tparcdopmartopa [18, 19]:

S
Vgsineps = 52— (7.1)
e \/§ ) Ull.cp
10000
I =——=156 4,
Hom.nepe. BH \/§ . 37
10000 =549,86 4.

| - /3105
nom.nepe. HH a\/g '10; 5

OrnpenenuM HOMUHAJIbBHBIE TOKM Ha BTOPUYHON CTOpOHE TpaHC(HopMaTopoB
TOKa C YYETOM COCIMHEHHUs HMX B 3BE€34y C BBICOKOM W HHU3KOM CTOPOH

TpaHcopmaropa:

I
_ _Homneps k 72
HOM.6MOP KT cx ( )
156-1
| =———=2,64,
Hom.emop.BH 300 / 5
549861, 0

| _ T -
nom.emop. HH 1000 / 5
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7.1 Onpenesienue ycraBok aug3amursl J[3T-2

OnpenenuM 3HAYEHWE PACYETHOIO TOKAa HebajllaHCca TpU  BEIMYUHE
IPOTEKAOIEro TOKa paBHOM 6a3uCHOMY TOKY:

IHE.PAC‘J.* = KHEP 'KozzH &+ AUPHH + AfﬂOEAB (73)

s paca =2-1-0,1+0,05+0,04=0,29.

VYcaoBue BhIOOpa yCTaBKU:

(7.4)

I@llg/sc / |6a3 2 KOTC : IHE.PAC‘{.*

/1. >12-0,29=0,35.

I Oluysc

[IpyHrMaeM 3HayeHHE YCTaBKM CpadaThIBaHUS 3aIIUTHl U3 BO3MOXHOIO
nuana3ona 0,3-1 ¢ marom 0,1. 3nauenne ycraBku paBao 0,4.

«KoadpdunmeHT cHImKEeHHS TOPMO3HOTO ToKay [19]:

KCH.T :l_O’S'IH&pacq (7'5)
K,,,=1-0,5-0,29=0,855.
«PacuetHbIit KO uIeHT TopMoxeHus» [19]:
100- K ;- .
ory = O[QC HE.PACY . (76)
CH.T
100-1,2-0,29
KTOPM = W = 40, 7% .

N3 BO3MOXXKHOTO Juama3oHa 3HAYCHHM C OKPYIVICHMEM JIO IIeJIOTO

NPUHUMAEM yCTaBKY Kod(dduiiieHTa TOpMOKeHUs paBHyto 41.
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IIpyHruMaeM 3Ha4YeHUWE YCTAaBKM BTOPOM TOYKM M3JIOMAa TOPMO3HOU
XapaKTEPUCTUKU 3aIIUTHl U3 BO3MOXXHOIO auamnaszoHa 1-2 c¢ marom 1. 3HaueHue
YCTaBKH PaBHO 2.

3HaueHNe YCTaBKU OJIOKUPOBKHM 3alIUTHl OT OpOCKa HaMarHWYMBAIOLIETO

TOKa OCTaBJISIEM 1O YMOJYaHUI0 paBHbIM 0,15.
7.2 Onpenenenue ycraBok aug3amursl 3T-1

MakcuMallbHOE€ 3HAY€HHWE TOKA BHEIIHETO0 KOPOTKOTO  3aMbIKaHUA,
IIPOU3OILIEIIEr0 Ha CTOPOHE HU3KOTO HAIpPsDKEHUS CUIIOBOrO TpaHc(opmaTopa,

HpI/IBe,Z[eHHOC K CTOpOHe BBICOKOTI'O HaHpH)I(eHHH:
IK3.BHE[H.MAKC =5030 A

PacueTtHOoe 3HaueHHME TOKa MAaKCHUMAaJIbHOTO BHEIIIHETO KOPOTKOTI'O

3aMbIKaHUs, IIPUBCACHHOC K lHOM.T..

I _ IK?.BHEL[I.MAKC (7 7)
K3.BHEII .MAKC* ~— '

I FA3.BH

=309 5504

K3.BHELII MAKC*
15

PacuerHoe 3HaueHme TOKa HeOajlaHca B ClIydacC BHCHIHCTO KOPOTKOI'O

3aMbIKAHUA .

IHE = KOTC (KHEPKO,HH €+ Al]PIYH + AfﬂOEAB)IK3.BHEIU.]\MKC* (78)

|, =15-(3-1-0,1+0,05+0,04) - 32,24 =18, 86.
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Torma ycnoBusmMu BbIOOpa yctaBku cpabateiBanus J3T ¢ yderom
OTCTPOMKM OT BO3MOXXHOTO Opocka TOKa HAMarHMYMBAHUS  CUJIOBOTO

TpaHchopmaTopa 1 BO3MOKHOTO HeOallaHca TOKOB pu BHemHeM K3:

Idudzllﬁzmz IHE u Idu(j)/|6a326

VYcraBky npuHuMaem paBHoi 19.
7.3 IlpoBepka 4yBCTBUTEIbHOCTH 3AIIUTHI

«IlepBUYHBI TOK Cpa0aThIBaHUS 3aAIIUTHI NPU OTCYTCTBUU TOPMOKEHUSD)

[19]:

les = 1 yon '(Ialepyﬁ / IHOM) (7.9)
|, =156-0,4=062,4 A.

Kosdduiment 4yBCTBUTENBHOCTH TP BO3HUKHOBEHHH JIBYX(ha3HOTO
KOPOTKOTO  3aMbIKaHMSI HA CTOPOHE BBICOKOTO HANpPsDKEHUS  CUJIOBOTO

TpaHchopmaropa:

(2)

qu

(7.10)

c3

~0,87-2370
7 62,4

=33,04.

KoadhpummenT YyBCTBUTETLHOCTH 3HAYMTEIIBHO TIPEBBIMIACT 3HAYCHUE
paBHoOe 2.

BeiBoa: mpom3BeneH pacueT yCcTaBOK  AMQdepeHIMaTIbHON  3aIUThI

tpanchopmaropos ['TIIT.
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8 Bb10op cucTeMbl 0IepaTHBHOTO TOKA 1Jis1 npuMeHenus Ha [T

JUis  HopManbHOM paboTel NpUOOPOB M aANIapaTroB YOPABICHUS WU
CUTHAIM3ALMK, a TAKXKE Ul MUTAHUS ONEPATUBHBIX LIETIEHM PEIECHHON 3aIlUTHI U
aBTOMAaTUKM HEOOXOJUM HCTOYHHMK OIEPaTUBHOIO TOKa (ONEpaTUBHBIA TOK
CIIy’KUT JUIsl MUTaHUsI BTOPUYHBIX YCTPOUCTB). McoIb3yr0T, Kak MOCTOSHHBIM, TakK
BBIIIPSIMJICHHBIA U IIEPEMEHHBIN ONEPATUBHBIN TOK.

«B cootBeTcTBHM ¢ aeHcTByOMMU TpeboBanusamu Ha Bcex [IC 35-750 kB
JIOJKEH IPUMEHATHCS IMOCTOSHHBIA ONIEPAaTUBHBIN TOK. lIepeMeHHbIN TOK craemyer
MCIIOJIB30BaTh BO BCEX CIIy4asx, KOTJAa 3TO BO3MOKHO, U BEIET K YNPOLICHUIO U
YIEUIEBICHUIO 3JIEKTPOYCTAHOBOK MpU 00ECNEeYeHUH HEO0OXOOUMOW HaJEeKHOCTU
UX paboTBHI.

Ha [IIC ¢ 1OCTOSHHBIM OINEpPaTUBHBIM TOKOM TpaHC(HOPMATOPHI
COOCTBEHHBIX HYXJ MPUCOCIUHSIIOTCS Yepe3 MPeloXpaHUTENN WIA BBIKIOYATEIH
K muHaMm PY 6-35 kB (pucynok 8.1), a npu orcyrctBum 31X PY — K oOMoTKam

HH ocHoBHBIX TpaHchopmaropos» [17].

N

i g

Tl T &?& R
Bt gy ©®

Pucynok 8.1 - ITutanue TCH noacraHuuy Ha TOCTOSTHHOM ONIEPATUBHOM

—
Hj

—
—
1

TOKC

BBIBOI[: BBI6paHa CUCTCMaA ITOCTOAHHOI'O OIICPATHUBHOI'O TOKaA.
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9 Pacuer Harpy3ok cuctembl coocTBeHHbIX Hy k1 I'TIIT u Bp16op TCH

TCH wneb6onpmoit wmomuocty (mo 63-100 xkBA) ycranaBnauBarorcs
HerocpencteeHHo B mkadax KPY 6 (10) kB, TCH Oomnpmiet MomiHOCTH
pasmemarorcss  oTkpeitTo BHe PY 6(10) kB. Jliugd uX HOOAKIIOYEHUS
NpEeayCMaTpUBAIOT  SYEHKU C  TMPEAOXPAHUTENAMH  (BBIKIIOYATEISIMU) U
KaOeITbHBIMHU BBOJAMHU.

«Inst cOOCTBEHHBIX HYXK]l JOJDKHBI MPUMEHSTHCS, KaK MPaBWIO, CyXHe
TpaHCc(HOPMATOPHI C INTOW U3OJISAIMCH BO3IYIITHOTO OXJIaKACHH» [17].

K snexrponpuemuukam cooctBeHHbIX HY)1 ['TIIT «MuxeeBka» oTHOCSTCS:

- OJ1 oxnmaxxaenuss CT na I'TIIT - 4 xBT;

- 000TpeB NPHUBOJIOB BEICOKOBOJIBTHBIX BBIKJIIOUaTene - 3,6 kBT;

- oborpes siueek KPYH - 11 xBT;

- IOJIOTPEB MPUBOJIOB pazbeAuHUTENEH - 4,8 KBT;

- OTOIUICHHE, SJEKTPOOCBEIICHUS W CHUCTEMa BEHTWISIUU TMOMEIICHUS
pazbe3nnoro nepconana ['TIII - 5,5 kBr;

- MacCJITHOE XO3SIMCTBO IIOJCTAaHINN - 55 KBT.

Cymmapnas Harpyska anektponpuemMHukoB CH I'TIIT cocraBut 53,9 kBrT.

OnpenenuM HOMUHAIBHYIO MOITHOCTh KaXKJIOTO M3 JABYX TPaHC(HOPMATOPOB
CHUCTEMbl COOCTBEHHBIX HYXKJl C YU4€TOM BO3MOKHOU pabOThl B MOC€aBapUitHOM

pexuMe:

ST.C.H. = kg Z BC.H.’ (9.1)

S =0,7-53,9=37,7 kBA.

T.CH.

BriBoa: 1O 1mIkasie HOMHHAJIBHBIX MOIIHOCTEH BBIOMPAEM K yCTAHOBKE J[Ba

TpaHchopmaropa ¢ SHom = 40 kBA.
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10 OnpenesieHue mMapaMeTpoB CUCTEMbI 3a3eMJIEHUS] HA MOCTAHIMU

HckyccTBEHHBIE 3a3€MIIUTENIM B CHUCTEME 3a3€MJICHUA MOACTaHUIUU
pacnioslaraem 10 KoHTypy [TIII. Kaxknaplii HMCKYCCTBEHHBIM 3a3€MIIUTEIIb
NPEACTaBIIET COOOM CTEP)KEeHb, COCJAMHSIEMBIM C COCEIHUMH CTEPKHSIMU
npsIMOYTOJIbHOM Tosiocot ¢ pasmepamu 4 MM X 40 mm. ['pyHT, B KOTOpOM
pacmoiaraloTCs 3a3eMIIMTENS SIBIISIETCS YEPHO3EMOM C HEOOJIBIITUM KOJHMYECTBOM
KaMHEM.

Haitnem MakcuMmanbHOE 3HAYE€HUE CONPOTUBIICHUS JUIS 3a3€MIISIIOIETO

ycTpoiicTBa neiukom [20, 21]:

R
R =%, (10.1)
100

R =£-4=0,80M.
100

COHpOTI/IBJ'ICHI/Ie pacTCKaHusdg OJHOIO0 BCPTHUKAJIBHOTO 3a3CMIIMTCIIA MOKCT

OBITH HaiiieHO 1o hopMmyiie:

0,366 p 20 1, 4+l
R _ paci.6 I _+_.| , 102
s | (Ig d 2 g4'['—|) ( )
R _0366:40 \ 215 1 4145415 1 oo
2 0,015 2 "4.1,45-15

['myOuHa ycTaHOBKHM BEPXHETO KOHIIA BEPTUKAIBHOTO 3a3€MJITUTEIS:

t'=t,+=I, (10.3)

t':0,7+%-1,5=1,45m.
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Heo0xoaumoe KOJMYeCTBO BEPTHKAIBHBIX 3a3€MIIMTENIEH B KOHTYPE:

R@
n, = ,
" on,R,
n, = 17,68 =36,8 = 37wm.
0,6-0,8

HeoOxoanMas aiimHa COEQMHUTEILHON IT0JIOCHL.

l,=a-n,

| =3-37=111m.

(10.4)

(10.5)

COHpOTI/IBJIeHI/IC PaCTCKaHuA OJI1 T'OPU30HTAJIBHOI'O 3a3CMIINTCIIA MOKCT

OBITh HAWJIEHO 1O (hOpMYyJIE:

0,366-p,... 2
RZ _ ppaw.c . Ig 2|2 ’
| b-t,

2

_0,366-120 | 2-111°

R, g
111 0,04-0,7

YTOUHEHHOE 3HAYCHHE COIIPOTHUBJICHUA PACTCKAHUA

I1OJIOCHI.

R =23 _g10m
0,29
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TOPU3OHTAIBHOU
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VTOouHEeHHOE 3HA4YCHHUE COIIPOTHUBJICHUSA pPaCTCKaHUA BCPTHKAJIBHBIX

3a3€MJIMTENIEH B KOHTYPE 3a3€MJICHHUS

R =R R (10.8)
RI-R,
= 81-08 _ 5 89.0m.
81-0,8

YTOYHEHHOE KOJIMYECTBO BCPTHUKAJIbHBIX 3a3¢MJIMTEJICH B KOHTYDE.

. (10.9)
n.'R,
n __17.68_ =33,11~ 34 wm.
0.6-0,89

BI)IBOI[Z OKOHYATCJIBbHO IIPHHHUMACM K YCTAHOBKC B CHCTCMC 3a3CMJICHUA

['TIIT 34 BEpTUKAJIBHBIX 3a3E€MIIUTEIISA, PACIIOIOKEHHBIX IO KOHTYPY IMOJCTAHIINH.
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11 OnpenesieHue napaMeTpPoOB MOJTHHE3ANUTHI HA MOJICTAHIMHA

Jns  oOecrieyeHus 3alIUThl  3JEKTPOOOOPYAOBAHUS  IMOACTAHLIMHM  OT
NOpaXEHUsI MOJIHMEBBIMU paspsgamu  yctaHoBuM Ha [TIIT  crepiHEeBbIE
MOJHUEOTBObI, UX HEOOXOIUMOE KOJUYECTBO OINPEACTUM M0 CIeayrouen
METOUKE.

1. AxTuBHas BBICOTAa OJIMHOYHOTO CTEPKHEBOTO MOJIHHMEOTBOJA IPHU €Tro
cymmapHoii Beicote h=14.5 m;

2. OmnpegenuM  BBICOTY  3alIUTHOIO  KOHyca,  OOpa30BaHHOTO
MOJIHUEOTBOOM:

h, =0,85-h, (11.1)
h, =0,85-31=12,3m.

3. OHpGIICJIHM paanycC 3alfMTHOIO KOHYyCa AJIsI MOJIHUCOTBOJA.

r,=12-h, (11.2)
r,=12-14,5=17,4m.

4. Tlpu 3TOM BBICOTA HAMOOJBIIETO U3 OOBEKTOB Ha MOACTAHIINHN COCTABIISET
h, =55m;
5. Haiimem BenwumHy pajauyca 30HBI 3aIllMThl MOJIHUETBOJA HAa BBICOTE

3aIAIIaeMoOro 00beKTA:

r = r0 (hO _hx)
X ho !
. 9,6-123-55) gc
12,3

BriBoa: o HaleHHBIM JaHHBIM NpuHUMaeM s yctaHoBku Ha ['TIIT nBa

OAWHOYHBIX CTCPIKHCBLIX MOJHHUCOTBO/A.
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3akJIoYeHue

[Ipu BbINONHEHUM OakanaBpCKOW padOThl OBLIM pa3pabOTaHbl MEPOMPHUSTHUS
M0 PEKOHCTPYKIIMHU DJICKTpUUIecKo uyactu mojactanimu 35/10 kB «MwuxeeBkay,
HaIpaBJeHHbIE Ha OOECMEYEHUE HAJIEKHOTO JJIEKTPOCHAOXKEHMs MOTpeOUuTeneH,
3alUTaHHBIX OT mojacTaHIuu. CocTaBieH TooBoi rpaduk Harpy3Ku MOJCTaHLIUN
Ha TPEXJIETHIOO NEPCHEKTUBY, OCHOBBIBAsACh Ha TOJOBBIX TEMIax MPUPOCTa
Harpy3ku. Ha oOCHOBE TEXHMKO-3KOHOMHYECKOTO CpPAaBHEHHMS [IByX BapUaHTOB
HOMHUHAJIBHOW MoIIHOCTH TpaHcpopmaropoB [TIII BeiOpaH oONTHManIbHBIA IO
NpUBEACHHBIM 3aTpaTaM. [IpuBeneHHbIE 3aTpaThl HA BAPUAHT C YCTAaHOBKOW Ha
['TIT ayx CT tuna TAH-16000/35 coctasmstor 18,7 MiH.pyO., 4TO 3HAUUTEITHHO
MPEBBIIIAET MPUBEJICHHBIC 3aTparthl B 16,6 MIH.py0. Ha peanu3alnyio BapuaHTa
ycranoBku Ha ['TIIT aeyx CT tuma TJH-10000/35, xoTophlii U mpuUHUMaeM K
peanuzanuu. s moACTaHUMHU CO CTOPOHBI 35 KB NMpuUHHMaeM THUIIOBYIO CXEMY
No35-4H B koTtopoit ycraHaBinuBaeTcsi 2 0OJoKa C  BBICOKOBOJBTHBIMU
BBIKJTIOUATEIISIMUA U COCTMHUTEILHOM MEePEMBIUKOM 0€3 BBIKIIIOYATENSI CO CTOPOHBI
nogxoasuux JIOII. Paccuuransl 3nauenus toxkoB K3 nHa croponax 35 m 10 xB
['TIIT. BeiOpaHbl AJEKTPUUECKHE amnmaparbl: BBICOKOBOJIBTHBIC BBIKIFOYATEIH,
pa3beIUHUTENN, W3MEPUTEIbHbIE TpaHCc(HOpMATOpPhl TOKA U HAMPSHKEHUS IS
yctanoBku Ha ['TIIT. Bce BeIOpaHHOE 3eKTpo0OOpYyAOBaHUE OBLIO MPOBEPEHO HA
TEPMUYECKYI0 M DJIEKTPOJUHAMUYECKYIO CTOMKOCTH K BO3JIECHCTBHIO TOKOB
KOPOTKOro 3amblKaHHUsl. B kauecTBe omepaTHBHOrO TOKa HA MOJCTAaHUMU BbIOpaH
IIOCTOSIHHBIA ~ ONepaTUBHBIM ~ TOK. OCHOBHBIE W PE3EPBHBIE  3AIMTHI
TpaHCHOPMATOPOB  TOJACTAHIIMM  OyIyT  peaJin30BaHbl C  MPUMEHEHUEM
MUKpornpoueccopHbix 050k0B «Cupuyc-T». ns 3T BbINOJHEH pacyeT yCTaBOK.

OrnpeneneHsl napaMeTpbl CUCTEMbI 3a3eMJIeHHST 1 MoJiHue3aruThl T'TII.
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