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Ne

Bzam. uHB.

[lodn. v dama

HHB N° nodn.

1. O6LWwme cBegeHd U UcxogHble JaHHble

[laHHbIM NPOEKTOM NpeaycMaTpuBaeTcs:
- pacyeT TOKOB KOPOTKOro 3aMblkaHust Mo npucoeanHeHunio E-6 MNC
110/35/9 kB "Enck-I".
- pacyeT 1 Bblbop yctaBok P3A no npucoeanHenuto E-6 MNMC 110/35/9 kB
"Enck-I"
- pacyeT TOKOB KOPOTKOro 3aMblkaHusi no npucoegnHenuto E-21 MC
110/35/9 kB "Enck-I".
- pacyeT 1 Bblbop yctaBok P3A no npucoeanHenuto E-21 MNC 110/35/9 kB
"Enck-I".

HacToaLwuni NpoekT BbIMNOMHAETCS HA OCHOBaHUN TEXHUYECKOro 3a4aHns
Ha npoekTupoBaHue "3nektpocHabxeHune "BPY-0,4 kB" 3IY Hexunoro
3gaHug, r. Enck, yn. OHrenbca, gom Ne 158/3, TY Ne 3-37-19-1196".

B HacTosiLLeM NpoekTe BCE TEXHUYECKNE PELLEHMS MO COOPYKEHUSM,
KOHCTPYKLMSIM, 000PYA0BaHMIO U TEXHUYECKOM YacTu NPUHSTLI U pa3paboTaHsl
B NMOSTHOM COOTBETCTBUU C ENCTBYIOLLMMM Ha AaTy BbiNycka NpoekTa
HOpMaMu 1 NpaBunamu, BKNoYas npaeuia noxapo- 1 B3pbiBo6e30onacHoOCTw.
MpoekT pa3paboTaH B COOTBETCTBUM C rOCYAaPCTBEHHLIMU HOPMaMW,
npaBuMnaMu U ctTaHgapTamMu.
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2. NCXOOHbIE OJAHHBLIE

1. Tokn K3 Ha NC 110/35/6 kB "Enck-1"

MakcrmanbHbIA PeXUM - I®max = 21 466 kA

MuWHMManNbHbLIN PEXUM - 1®)min = 4,621 kA

2. laHHble no 3awmtam npuc. E-6 MNMC 110/35/6 kB "Enck-1"

- Pene PT-40

- TpaHcopmaTop Toka TOJ1-10 400/5
- YctaBka MT3 600A / 1,0c
- Yctaska TO 1800A / 0,0c

3. daHHble no 3awmtam npuc. E-21 MC 110/35/6 kB "Enck-1"

- Pene PT-40
- TpaHcdopmaTop ToKa TOJ1-10 300/5
- YcTtaBka MT3 450A /1,0c
- YctaBka TO 2000A / 0,2c
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Bzam. uHB. N°

[lodn. v dama

Hrb. N2 nodn.

3. PacyeT TOKOB KOPOTKMX 3aMblKaHU

Pac4éeT nponssoauncsa cornacHo P 153-34.0-20.527-98 «PykoBogsime
yKasaHus No pac4yE€Ty TOKOB KOPOTKOro 3amMblkaHus 1 BblGopy
anekTpoobopyaoBaHusa». PacyeT HeobxoauMbIX NnapameTpoB
paccMmaTpuBaeMon CeTU NPUBEAEH HUMXKE.

ConpoTMBneHe NUTatoLLen CUCTEMbl ONpeaenm no opmMmynam:

Xcmax =UH/ (N3 *1®) 1ax ) =6,3/ ((V3 * 21,466) = 0,169 Om,
Xemin=Uu/(3*1® . )=6,3/((\N3*4,621)=0,787 Owm.

AKTUBHOE COMpPOTUBIEHNE NPOBOAOR NNHMM onpeaensieTcs No opmMyne:

R L,

— *
= Tyn
roe:

L — anuHa nuHun, Km,
lyq — YAEIbHOE aKTUBHOE CONPOTUBREHWUN NUHUK, OM/KM.

NHOYKTMBHOE COMPOTMBIIEHNE NPOBOAOB NUHUKN onpeaenseTcs no hopmyne:

X = Xy5 * L,
roe:

L — anuHa nuHun, Km,

Xyn — YAEIbHOE UHAYKTUBHOE COMPOTUBIIEHNN NMUHUM, OM/KM,

ConpoTtusneHune TpaHcgopmaTtopa MowHocTbio 630 KBA
Ztp = V(R1p? + X1p?) = 5,5 OM
Tok kopoTkoro 3amblikaHusa (K3) onpenenseTtcsa no doopmyne:

1®) = Un / (V3 * Y((ZR)? + (X))
roe:

2R - CyMMa aKTUBHbIX CONpPOTUBIIEHNN NUHUIN paccMmaTpmnBaemMoro y4acTka, Om

2 X - cyMMa UHOYKTUBHbBIX CONPOTUBIIEHUN IMHUW paccMaTpuMBaemMoro y4acTtka, Om
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3.1 Pacuet TokoB K3 no npucoeguHeHuto
E-21 NC 110/35/6 kB "Enck-I".

na pac4deTa TOKO KOPOTKOIro 3amMmbikaHUA B onpeaeneHHblX TOYKax
Heobxoaumo pacynTaTb COMPOTUBIIEHUA YH4aCTKOB CETU 0 3TUX TOYEK U
conpoTtmserieHne cuctembol B MakCMMasibHOM U MUHUMalribHOM peXunme.

Tabnuua 1. ConpoTuBneHnsa yyacTkoB ceTu npuc. E-21.

YAenbHble ConpoTtusneHune
HavmeHoBHMe CeueHwue, | innHa, | XAPAKTEPUCTMKMN, 0 ’
Tun OMm/Km M
aleMeHTa MM2 KM
R X R X

E-21 - MpoeKrT. TN ACB 240 3,170 0,133 0,068 0,422 0,216
E-21 - MpoeKrT. TN ACBn 240 0,227 0,129 0,071 0,029 0,016
MpoekT. TI - TM-214 ACBn 240 0,227 0,129 0,071 0,029 0,016
MpoekT. TI - TM-214 ACBn 240 0,065 0,129 0,071 0,008 0,005
TMN-214 - PMN-5 ACbn 240 0,065 0,129 0,071 0,008 0,005
TMN-214 - PMN-5 ACB 240 0,7 0,133 0,068 0,093 0,048
PM-5-TM-177 ACBb 120 0,5 0,25 0,08 0,125 0,040
TN-177-TN-178 ACBb 240 0,35 0,133 0,068 0,047 0,024
PM-5-TM-1n ACB 120 0,24 0,25 0,08 0,060 0,019
PM-5-TMN-176 ACB 240 0,27 0,133 0,068 0,036 0,018
TMN-176 -TN-91n ACb 240 0,7 0,133 0,068 0,093 0,048
TM-91n - TMN-85n ACb 240 0,28 0,133 0,068 0,037 0,019
TMN-85n-TM-175 ACB 240 0,25 0,133 0,068 0,033 0,017
PM-5-TM-179 ACB 120 0,75 0,250 0,080 0,188 0,060
TM-179 - TN-4n ACBb 185 0,3 0,160 0,071 0,048 0,021
TMN-4n-TMN-178 ACBb 120 0,22 0,250 0,080 0,055 0,018
TMN-178 - TM-185 ACB 70 0,3 0,44 0,08 0,132 0,024
TM-185-TMN-16 ACB 240 0,26 0,133 0,068 0,035 0,018

: TMN-178 - TMN-102n ACb 120 0,23 0,25 0,08 0,058 0,018

E TM-102n - TM-103n ACb 120 1,1 0,25 0,08 0,275 0,088

§ TM-103n - TM-89n ACB 120 0,135 0,25 0,08 0,034 0,011
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[ns pacyeTa TOka KOPOTKOro 3ambikaHus B Todke K1 Ham noHagobaTca
conpoTusneHns ydactkoB Ne 1,2 1 conpoTUBNEHUS CUCTEMbI B MaKCUMasibHOM U

MUHUMarbHOM pexnme cetn 10 kB.

CornacHo gpopmyrie npuBeAeHHOW paHee Nony4ymM cregyrowime BblpaXeHus:

1®)hax= (V3 * V((0,150) + (0,077 + 0,388)) = 12,406 KA

) = (V3 * v((0,150)* + (0,077 + 0,664)%) = 8,024 KA

CBenem pesynbTaTthl pacyeToB B Tabnuuy 2.

Tabnuua 2. 3HayeHus TokoB K3 Ha npuc

. E-21 T1C 110/35/6 kB "Enck-I".

UsH UHH
TouKa - - - -
K3 Mecrto K3 U6 | max min min max min min
3¢. 3¢. 20. 3¢. 3¢. 20.
K1 Ha wwuHax 6/0,4 kB MpoeKT. TI 6,3 | 6,027 | 3,265 | 2,827 | 0,398 | 0,373 | 0,323
K2 Ha wwuHax 6 kB PM-58Bog cE-21 | 6,3 | 4,805 | 2,931 | 2,538 - - -
K3 Ha wuHax 6/0,4 kB TN-177 6,3 | 4509 | 2,826 | 2,447 | 0,581 | 0,540 | 0,467
K4 Ha wwuHax 6 KB TMN-178 6,3 | 4,338 | 2,764 | 2,393 - - -
K5 Ha wwuHax 6/0,4 kB TN-1n 6,3 | 4,672 | 2,883 | 2,497 | 0,858 | 0,770 | 0,667
K6 Ha wwuHax 6 kB TM-175 6,3 | 4125 | 2,679 | 2,320 - - -
K7 Ha wwuHax 6 kKB TI1-16 6,3 | 3,611 | 2,499 | 2,164 - - -
K8 Ha wwuHax 6/0,4 kB TN-102n 6,3 | 3,865 | 2,594 | 2,246 | 0,836 | 0,752 | 0,651
K9 |Ha wwuHax 6 kB TM-89n 6,3 | 3,098 | 2,276 | 1,971 - - -
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3.2 PacueT TokoB K3 no npucoeguHeHuto
E-6 INC 110/35/6 kB "Enck-I".

na pacyeTa TOKO KOPOTKOIro 3aMblKaHUA B onpeaesieHHbIX TOYKax
HeobxoaMmo pacynTatb conpoTumBIieHNA Yy4aCTKOB CETU OO 3TUX TOHEK U
conpotunsreHne cnctemMmbl B MakCuMMalJibHOM U MUHAMalrlbHOM peXxunme.

Tabnuua 3. ConpoTusBneHns y4acTkos ceTu npuc. E-6.

YAesbHble ConpoTtunsnexHue
Ne HammeHoBaHue Tvn Ceyenune, | [QnuHa, | XAPAKTEPUCTURY, P ’
Yu. 3/1eMeHTa MM2 KM Om/km
R X R X
1 |E-6-BKTIM-49 A 70 2,155 0,46 0,4 0,991 0,862
2 |E-6-BKTIM-49 ACB 150 0,25 0,2 0,07 0,050 0,018
3 |BKTMN-49 - MpoekrT. TN AAB 185 0,2 0,169 0,077 0,034 0,015
4 |BKTMN-49 - NMpoekT. Tl ACB 240 0,038 0,133 0,068 0,005 0,003
5 [MpoekTt. TN -TM-97 ACB 240 0,04 0,13 0,07 0,005 0,003
6 |Mpoekt. TN -TN-97 AAB 185 0,28 0,17 0,08 0,047 0,022
7 | TN-97 -TN-32n ACB 185 0,30 0,16 0,07 0,048 0,021
8 | TN-32n-TMN-8n AAllB 240 0,15 0,13 0,08 0,019 0,012
9 |TN-32n-TN-47 A 120 0,688 0,27 0,4 0,186 0,275
10 | TN-47 -TN-48 A 50 0,363 0,64 0,4 0,232 0,145
11 |(TN-47 -TN-48 ACB 35 0,06 0,89 0,09 0,053 0,005
12 [TN-48 - TM-126 AAB 185 0,06 0,169 0,077 0,010 0,005
13 |TN-48-Tn-126 A 95 0,387 | 0,34 0,4 0,132 | 0,155
14 |TN-48 - TN-126 ACE 185 0,035 | 0,16 0,071 | 0,006 | 0,002
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[ns pacyeTa TOka KOPOTKOro 3ambikaHus B Todke K1 Ham noHagobaTca
conpoTusneHns ydactkoB Ne 1,2 1 conpoTUBNEHUS CUCTEMbI B MaKCUMasibHOM U

MUHUMarbHOM pexnme cetn 10 kB.
CornacHo gpopmyrie npuBeAeHHOW paHee Nony4ymM cregyrowime BblpaXeHus:

1®)ax= (V3 * V((0,092) + (0,069 + 0,388)%) = 12,999 KA

) = (V3 *V((0,092)% + (0,069 + 0,664)?) = 8,211 KA

CBenem pesynbTaTthl pacyeToB B Tabnuuy 2.

Tabnuua 4. 3HayeHus TokoB K3 Ha npuc

. E-6 INC 110/35/6 kB "Enck-I".

UsH UHH
Touka : ; N N
K3 Mecrto K3 U6 | max min min max min min
3¢. 3¢. 2¢. 3¢. 3¢. 2¢.

K1 Ha wuHax 6/0,4 kKB BKTN-49 6,3 ]12461 | 1,851 1,603 | 0,785 | 0,695 | 0,602
K2 Ha wuHax 6/0,4 kKB MNpoekT. TN 6,3 (2391|1817 | 1,574 | 0,369 | 0,347 | 0,301
K3 Ha wuHax 6/0,4 kB TM-8n 6,3 12212 | 1,719 | 1,489 | 0,767 | 0,681 | 0,590
K4 Ha wunHax 6 KB TM-126 6,3 | 1,469 | 1,240 | 1,073 - - -
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4. OnpenessieM ycraBku cpadareiBanus P3A sa4. 6kB E-21 IIC 110/35/6 B
«Eick-1»:

Hcxonnble 1aHHBIE 1JIS pacyeTa:

CymectBytonue yctaBku P3A siu. 6kB E-21 TIC 110/35/6 kB «Eiick-1»:
Krr=300/5

TO: 2000A/0,2c;

MT3: 450A/1,0c;

Pene: PT-40

YcraBku P3A BBoaHOM, TpaHncpopmaTopHoit siu. 6kB mpoektupyemoit TII:
TO: nmpoextupyemsle;

MT3: npoekTupyemsie;

Pene: Vip 400; Vip 40

4.1. IlpoBepsieM aKTyaJbHOCTH CylIeCTBYHOIIHNX YcTaBOK P3A siu. 6kB
nurtawinero nenrpa E-21 B csa3u noakiawdenueM asa TII-250xkBA (150 kBr):

4.1.1. ToxoBasi oTceuKa:
Tok cpabaTeiBaHUs 11O OTCTPOMKH OT MAaKCUMAIBHOTO TOKA KOPOTKOI'O 3aMbIKaHUS Ha
crtopone 6kB nmpoextupyemoro TII:

3
I = KHllmaKc.K?,

rae Ky-xkoagduurent HagexxHoctu, npuHuMaeM paBHbeiM 1,1 (st PT-40);
I3, k32~ TOK KOPOTKOI'O 3aMbIKaHHUs Ha mMHax 6kB npoextupyemoro TIT;

I, >1,1-6027/3265 =6630/3592 A

JJ1st ceneKTUBHOTO CpadaThIBaHUsI TOKOBOM OTCEYKU BBEAEM BpeMsi CpadaThIBaHUSI.
Bpewms cpabaTpiBaHusI TOKOBOM OTCEYKHU
ts=02c

IIpunumaem ycrasky TO: I, = 2000 A, t.; = 0, 2c.

Qé
K
Z 4.1.2 MakcuMaJbHasi TOKOBAas 3alIUTA:
: OmnpenenseM TOK cpabaThIBaHUS:
u " Kean

I; = K " {pa6.maxc
g B
S
2 rne K, -koaddurnment Haae:xxkHoCTH, MpuHUMaeM paBHbIM 1,5 (PT-40);
S
E K- KO3 dunmeHT camo3amnycka, IpuHUMaeM paBHbIM 1,3;
S
S
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4

K;- koaddummenT Bo3Bpara, npunumaem paBHbiM 0,85;

Ia6 maxc~ MAKCUMAIIbHBIN pabo4unii TOK, 1ist st4. 6 KB E-21 omnpenensiem mo
MAaKCUMAJIbHOW Pa3pelIeHHOW MOIIHOCTH.

Py paspem.E—21 = 1 127kBT — cymiecTBytomas MakCMMasbHas pa3pericHHast
MOIIHOCTh mnpucoeauHenue 6kB E-21;

P06 =150kBT — no6asnennas momuocts (ycranoska asa TIT 250kBA);

Pyvax paspem E-21=1277kBT — MakcumasbHasi pa3peiicHHas MOIIHOCTb
npucoenunenue 6xB E-21 B HOpManbHOM pekUME C YYETOM J100aBICHHOU

[pa6maxe. = A A
V3: U, - cosp
I = 1277 =126 A.
pa6.maxc. V363093
Tok cpabateiBanus MT3:
1,513

I, >=2.126 = 289A.
0,85

Ipunumaem ycraBky MT3 6e3 usmenenusi: I., = 450A,t., =1,0c

4.1.3. OnpenensieMm K03 (HULHEHT YyBCTBUTEIBHOCTH, MPHU ABYX(Pa3HOM KOPOTKOM
3aMbIKaHUU Ha KUHBI 6kB npoektupyemoro TII:

12 2827
Kays. = % =m0 = 6,3 = 1,5, uro coorBercTByeT [1YD 11.3.2.25.
yCT.

4.1.4 IlpoBepka cymecTBYIOIIUX TPpaHcGopMaTopoB TOKa 4. 6 kKB E-21
(kr+=300/5) mo yc10BHI0 MAKCMMAJIbHON HATPY3KHU:

Ipa6. vax. < IHOM.TT
Ipa6. wax .= In cym. T L 106.=126A

o
I
z 126<300 (ycnoBue BBITOJTHIETCS).
& 3ameHa TpancopmatopoB Toka ¢ ko3 purrentom 300/5 Ha 60BN
ko3 duLMeHT He TpedyeTcs.
g
S
2 4.2. BoiOupaem napamerpsl P3A Ha BBoaHOM si4. 6kB npoexkTupyemoro TII.
IS 4.2.1. TokoBasi 0TCeYKa: He UCIOJIb3YeTCs.
S
S
S
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4.2.2. MakcuMaJjJbHas TOKOBAas 3al{uTa:
Tox cpabateiBanust mo orcTpoiike ot siu. 6kB E-21 TIC 110/35/6 kB «FEiick-1»:

I
IC3 < MT3

OoTC

rae K, .-ko3pduimeT orcTpoiiku, npuHUMaeM paBHbIM 1,1;
I,,- Tok cpabateiBanus MT3 stu. 6kB E-21 TIC 110/35/6 kB «Eiick-1»;

0
=410A

lo =77

Bpewms cpabatbiBaHUs MaKCUMaIbHOM TOKOBOM 3aIlUTHI
bz = tc3.r1pe,a — At

7€ tesnpes-BPEMS CpabaThiBaHust Ha oTxozsmed su. 6kB E-21 TIC 110/35/6 kB

«Eickas-1»;
At - ctynens cenektuBHoctH 0,3 C.

ts=10-0,3=0,7c
IIpunumaem ycrabky MT3: I, =410A,t.,=0,7c

4.2.3. OnpenensieM K03p(HULMEHT YyBCTBUTEIBHOCTH, MIPHU JABYX(Ha3HOM KOPOTKOM
3ambIkaHuU Ha mrHax 6 kB PII-5 B Touke K2:

_ Iauuxs _ 2538

ke = = 6,2 = 1,5, uto coorBercTByeT [1YD 1m1.3.2.25.
y Iyer, 410

4.3. Beioupaem napamerpsl P3A Ha orxoasimiei s14. 6kB T1 npoexktupyemoro
TII:

4.3.1. ToxoBast oTceuka:

Tok cpabaThIBaHUs 110 OTCTPOUKK OT MAKCUMAIBLHOTO TOKA KOPOTKOT'O 3aMbIKaHUS Ha
cropone 0,4xB npoextupyemoro tpanchopmaropa 250kBA:

Qé

< [ = KH.II\?/:aKC.K:?»

3

z rne K, -koaddunuent HaaesxxHocTH, npuHuMaeM paBHbiM 1,25 (mis Vip 40);

Q I3, k3~ TOK KOPOTKOIO 3aMblkaHus Ha muHax 0,4kB mpoekTHpyeMoro
tpanchopmaropa 250kBA;

g

§ l.;>1,25-398=477 A

3

S

S Mpunanmaem ycraBky TO: I., = 500 A, t., = Oc.

S

g

%L /lucm
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4.3.2. MakcumaiabHaa TokoBas 3amuta 14. T1 2BPTII 250 kBA:
OmnpenensieM TOK cpadaTbIBAHUS:

L\ Kc3n

[, =2——-1
c3 KB pa6.MaKc

rae K, -koapuuneHt HaaexHocTH, mpuHUMaeM paBHbiM 1,5 (pene VIP-40);
Kesn- K03 dunmenT camosanycka, IpuHUMaeM paBHbIM 1,3;
K;- koaddunmenT Bo3Bpara, npunumaem paBHbiM 0,95;

Ly 1p—pa = 23A —HOMMHANBHBIN TOK Tpancopmaropa T1, T2 250kBA 1o cropone
6xB;

Tok cpabateiBanust MT3:

o213 95 _47a

©= 095 a

Bpewms cpabaThiBaHUsS MaKCUMaTbHOM TOKOBOM 3aIlIUTHI
bz = tc3.rlpe,11 — At

TJ€ ey ppes~ BPEMSI CpadaThiBaHKs HA BBOJHOM 514. 6KB npoextupyemoit TII;
At - ctynens cenektuBHoctH 0,2 c.

ts=05—-0,2=0,3c
Ipunumaem MT3: I, = 50A,t., = 0, 3c

o

I

3

by

[w]

™

Q

[w]

S

(w]

S

3

S

o

=

S

2

=3 /lucm
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Bzam. uHB. N?

[lodn. v dama

HHB N° nodn.

5. OnpenessieMm ycraBku cpadareiBanus P3A sa4. 6kB E-6 I1C 110/35/6 xB
«Euck-1»:

Hcxoanble 1aHHBIE IS pacyeTa:

CymectBytonue yctaBku P3A s4. 6kB E-6 I1C 110/35/6 kB «Eiick-1»:
Krr=400/5

TO: 1800A/0c;

MT3: 600A/1,0c;

Pene: PT-40

VYcrasku P3A BBoanOM 4. 6kB B BKTII-49 (PII-11):
Krr=300/5

TO: BBIBEICHO MO PEKUMY

MT3: BbIBEIEHO O PEXKUMY

Pene: Sepam S40

Veraku P3A orxonsment s4.6kB B BKTII-49 (PII-11) B cTopoHy npoeKTUpyeMOoit
TII:

Kr=200/5

TO: 1800A/0c;

MT3: 520A/0,6¢;

Pene: Sepam S20

YcraBku P3A BBoAHOM, TpanchopmaTtopHoit 4. 6kB npoextupyemoii TII:
TO: npoexTupyemsie;

MT3: npoeKTupyemsIe;

Pene: Vip 400; Vip 40

5.1. IIpoBepsieM aKTYaJbHOCTH CylleCTBYOIIMX YcTaBOK P3A siu. 6kB
nuTawiuero nenrpa E-6 B cBsi3u noakiawdenuem asa TII-250xkBA (150 kBT):

5.1.1. ToxoBas oTceuka:

Toxk Cpa6aTI>IBaHI/IH I10 OTCTpOﬁKH OT MaKCUMAJIbHOT'O TOKa KOPOTKOI'O 3aMbIKAHHUA Ha

ctopone 6xB BKTII-49 (PII-11):
Ie; 2 KH'ISaKC.KS

rae K-xko3guuurent HagexxHoctu, npuHumaeM paBHbeiM 1,1 (st PT-40);
I3, . k32~ TOK KOPOTKOIO 3aMblkaHus Ha muHax 6kB BKTII-49 (PII-11);

I, >1,1-2461/1852 =2707/2037 A

/lucm

32-2020-M3.P3A

n3m.
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IIpuaumaem ycrasky TO: I, = 2700 A, t., = Oc.

5.1.2 MakcuMaJbHas TOKOBas 3alUTAa:
OrnpenensieM TOK cpaOaTbIBAHUS:

rae K,-xoaddunment nagexHoctu, npuHumaeM paBHbeiM 1,5 (PT-40);

KH ) Kcsn

" Ipa6.makc

Kesn- K03 duunenT camosamnycka, NpuHUMaeM paBHbIM 1,3;

K;- koaddunmenT Bo3Bpara, npunumaem paBabiM 0,85;

Iy

MAaKCHMaJIbHOM pa3pelIeHHON MOIIHOCTH.

Py paspem—6 = 1512KBT — cymiecTByromas MakcumanbHast pa3pericHHast
MOLIHOCTh npucoenunenue 6xB E-6;

P 06.=150xBT — no6apnennas momuocTh (ycranoska asa TIT 250kBA);

26.maxc- MAKCUMAJIBHBIN pabounii TOK, s 4. 6 kB E-6 onpenensiem no

Pyax paspem.E—6=1002KBT — MakcumalbHasi pa3peliieHHast MOIHOCTh TPUCOEANHEHUE
6xB E-6 B HOpMajbHOM pexXuMe ¢ yU4eTOM J100aBIECHHOM

I

Tok cpabateiBanust MT3:

pa6.mMakc. —

pa3pem.z
— A
V3 U, cosp
1662 64 A
V3:6,3-0,93 '

>13 . 164 = 326A.
0,85

o
I
Z IIpunumaem ycraky MT3 6e3 uzmenenusi: I, = 600A,t., =1,0c
g
Q 5.1.3. Onpenensem Ko3(pPUIUEHT TyBCTBUTEIBHOCTH, TIPH IBYX(Ha3HOM KOPOTKOM
3ambikanuu Ha muHB 6kB BKTTI-49 (PII-11):
g
S IZunks. _ 1603
N Kays. = T 2,7 = 1,5, uto coorBercTByeT I1YD 1m.3.2.25.
) yCT.
S
o
S
S
g
2 Alucm
S 32-2020-M3.P3A o
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5.1.4 IIpoBepka cyumecTByOIIUX TpaHcGopMaTopoB ToKa 4. 6 kKB E-6
(krr=400/5) 10 yCcJ10BHI0 MAKCUMAJILHOM HATPY3KH:

Ipa6. max. < Inom.rr

Ipa6. max = L cym T I no6.=164A

164<400 (ycnoBue BBIIOTHSAETCS).

3ameHna TpancopmaropoB Toka ¢ ko3 durentom 400/5 Ha G0IbIIHIA
ko3 puireHT He Tpedyercs.

5.2. Boioupaem ycraBku P3A orxoasimeit siu. 6kB BKTII-49 (PII-11) B cTopony
npoexkrupyemoro TII:

5.2.1. ToxoBasi oTceuka:

Tok cpabateiBanus o orctpoiiku ot TO siu. 6kB E-6 I1C 110/35/6 kB «Efick-1»:

I
IC3 S TO

KOTC

rae K, .-ko3ddunment oTcTpoiku, mpuHuMaeM paBHbIM 1,1;
I.,- Tok cpabarbiBanus TO su. E-6 T1C 110/35/6 kB «Eiickas-1»;

2700

Ly < 7 = 24544

IIpunumaem ycraBry TO: I, = 2500 A, t., = 0, Oc.

5.2.2 MakcuMaJibHAs TOKOBAsi 3aLIUTA:
Tox cpabateiBanust mo orctpoiiku oT MT3 stu. 6kB E-6 T1C 110/35/6 kB «Efick-1»:

1MT3

I <

OTC

rae K, .-k03dduimeHT oTcTpoky, IpuHUMaeM paBHbIM 1,2;
I,,- Tok cpabarbiBanust M T3 siu. 6kB E-6 11C 110/35/6 kB «Eiick-1»;

I < 009 545A
2 =TT, =
< 1,2
5
¥ Bpewms cpabaTbhiBaHus MaKCUMaIbHON TOKOBOM 3aIlIUThHI
g
™
@
tes = Uesmpen — At
§ 7€ teg npen-BPEMS cpabatbiBanust MT3 su. 6xB E-6;
2 At - ctynens cenektuBHoctu 0,3 c.
S
iS)
S ts =1,0-0,3=0,7c
S
2
2L /lucm
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Bzam. uHB. N?

[lodn. v dama

HHB N° nodn.

Ipunumaem ycraBky MT3 6e3 usmenenusi : I, = 520 A,t., =0, 7c.

5.2.3. OnpenenseM KO3(PPUUUEHT UyBCTBUTEIBHOCTH, IPH IBYX(a3HOM KOPOTKOM
3aMbIKaHUK Ha mMHaxX 6kB npoektupyemoro TII:
II\%II/IH.KS. 1574

kyyy = ——==——=3,02 > 1,5, yto coorBercTBYyeT [1YD 1n.3.2.25.
y Iyer, 520

5.3. Bbioupaem napamerpsl P3A Ha BBoaHOI# s14. 6kB npoexTupyemoro TII.
5.3.1. ToxoBast oTceuka:

Tox cpabaTteiBanust mo orcTpoiiku oT TO oTxonsmeit siu. 6kB BKTII-49 (PII-11) B
CTOpOHY npoektupyemoro TII:

I
IC3 S TO

KOTC

rae K, .-ko3pdunueHT oTcTpoiiku, IpuHUMaeM paBHbIM 1,1;
I,,- Tok cpabarbiBanust TO otxonsieit siu. 6kB BKTII-49 (PII-11) B ctopony
npoektupyemoro TII;

2500
oy S 7 = 2272A

)

IIpunumaem ycraBsky TO: I, = 2300 A, t., = 0, Oc.

5.3.2. MakcumaJibHasi TOKOBAasi 3a1UTA:
Toxk cpabaTbiBaHus 10 OTCTPOIKe OT oTxoasiei si4. 6kB BKTII-49 (PII-11) B
cTOpoHy npoextupyemoro TII:

~~

MT3

I; =

A

OoTC

rne Ky .-k03pduiuenT oTcTpoiku, mpuHuMaeM paBHbIM 1,1;
I,,- Tok cpabatbiBanust MT3 Ha oTxonsmei su. 6kB BKTII-49 (PII-11);

I, <=—=470A

1,1
Bpewms cpabaThiBaHUs MaKCUMaIbHON TOKOBOM 3aIlUThHI
tes = tc3.npeu — At

7€ Leg npen-BPEMS CpabaThiBanust HA OTXOstIeH 4. 6KB BKTII-49 (PII-11);
At - ctynens cenektuBHocTH 0,2 C.

/lucm
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ts=07-0,2=0,5c
IIpunumaem ycraky MT3: I, =470A,t., =0,5c

5.3.3. Onpenensem KO3(PPUUUEHT UyBCTBUTEIBHOCTH, IPH IBYX(a3HOM KOPOTKOM
3ampIkaHuM Ha mMHax 6 kB TII-126 B Touke K4:

_ Iiuuxs. _ 1073

ks = = 2,3 > 1,5, uro coorBercTByeT [1YD 11.3.2.25.
y Iyer, 470

5.4. Boioupaem napamerpbl P3A Ha orxoasimeii siu. 6kB T1 npoexkTtupyemoro
TII:

5.4.1. ToxkoBasi oTceyka:
Tox cpabaThIBaHUSI IO OTCTPONKHA OT MAKCUMAJIBHOTO TOKA KOPOTKOI'O 3aMbIKaHUS Ha
cropone 0,4xB npoexktupyemoro tpanchopmaropa 250kBA:

.13
Ics = KH I akc.K3

M

rae K, -koadgdunmenT HaaekHOCTH, TpuHUMaeM paBHbIM 1,25 (s Vip 40);
I3, k32~ TOK KOPOTKOTO 3aMbIKaHus Ha muHax 0,4kB mpoekTupyeMoro
Tpanchopmaropa 250kBA;

I, >1,25369=461 A
IIpunumaem ycraBky TO: I, = 500 A, t., = Oc.

5.4.2 MakcuMmaanHasa TokoBas 3amurta a94. T2 2BPTII 250 kBA:
OmnpenensieM TOK cpabaTbIBAHUS:

L\ Kc3n

I > —
c3 KB pab.Makc

rae K, -koapdunment HagexHocT, mpuHUMaeM paBHbiM 1,5 (pene VIP-40);
Kesn- K03 duumenT camosamnycka, IpuHUMaeM paBHbIM 1,3;

Qé
3 K;- koadpunmenT Bo3Bpara, npuHumaem paBHbiM 0,95;
S
& Ly 1p—pa = 23A —HOMUHAIBHBIN TOK TpaHcdopmaropa T2 250kBA mo cropone 6kB;
. Tox cpabateiBanust MT3:
S
: o= 213 93— a7a
3 . =
S <= 0,95
iS)
S
Bpewms cpabaThiBaHist MaKCUMaJIbHON TOKOBOM 3aIIUTHI
S
2
%L /lucm
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Bzam. uHB.

[lodn. v dama

HHB N° nodn.

les = tc3.npe,a — At

TJIE tesppes~ BPEMS CpabaThiBaHKs HAa BBOJHOM 4. 6KB npoektupyemoit TII;
At - ctynens cenektuBHoctu 0,2 c.

t, = 0,5—0,2 = 0,3c

Ipunumaem MT3: I, = 50A,t.; = 0, 3c

n3m.

Kon. yd| /lucm

N? dok.

[Toan.

Hama

32-2020-M3.P3A

/lucm
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11C 110/35/6 kB "Etck 1"

| Cocracobaro

Ne

Bzam. uHB.

[lodn. v dama

Ne noadn.

UHB.

K TI1-49
E-21 EI EL Krt 300/5
Pene PT-40
MT3 450A/1,0c
TO 2000A/0,2¢c
Pene Vip 400 Pene Vip 400
f K1 MT3 410A/0,7¢c MT3 470A/0,5¢
TO 2000A/0,0c TO 2300A/0,0c
Mpoexkm. TI1 Et glf H.P. r i i
q: q: Pene Vip 40 q: q: Pene Vip 40
MT3 40A/0,3c MT3 40A/0,3c
TO 500A/0,0c TO 500A/0,0c
250 kBA 250 kBA
KTM-97
Tr1-214 ,f K71’
KT 400/5 KTt 400/5
f,ﬁ Pene | Sepam 10A Pene | Sepam 10A
MT3 MT3 400A/0,7¢c
BblBEAEHO CBB
Pr1-5 i i TO BbIBEAEHO lew. - TO -
o
i i KrT 400/5 EI EI KTt 150/5 EL i Krt 150/5 EL i Krt 300/5 EI EI KTt 200/5 Ihe.w.
Pene | Sepam 10A Pene | Sepam 10A Pene | Sepam 10A Pene | Sepam 10A Pene | Sepam 10A
MT3 360A/0,5¢ MT3 360A/0,5¢ MT3 150A/0,5¢ MT3 360A/0,5¢ MT3 360A/0,5¢
TO 1200A/0,0c TO 1200A/0,0c TO 1200A/0,0c TO 1200A/0,0c TO 1200A/0,0c
777-779 Tr1-2n T17-1n IfK4 777-176 777-177 ,fKZ
630 kBA 400 kBA
T-63n M-91n N-178 | k3
Tr-4n
Tr1-64n Tr1-62n —— f K4 Tr1-85n f K2
630 kBA Tr1-178
_T Tr-175 ,; K5
32-2020-3C.P3A
Tr-102n ? Tr1-185 OnekTpocHabxeHne "BPY-0,4 kB" 3MY Hexunoro 3gaHus,
K7 —— r. Eifck, yn. DHrensca, aom Ne 158/3, TY Ne 3-37-19-1196
630 KBA W3sm. \Kon. yd) /lucm [N® dox| TModn. |Lama
Tr-103n Tr1-16 .;KG Pa3pab. 3y6eHko 06.20 Cmadus | Aucm /lucmob
= — r1n KaMWHHWK 06.20 CxeMmbl CeTU N UCXOOHbIE AaHHbIE
7 e | ]
Tr1-89n K8 fxr H.kontp. [ CrpuryHos 06.20
Cxema npucoeamHeHns " "
E-21 MC 110/35/6 kB "Eiick-I" 000 "onCu

®opmam




4,0 1
3,5

3,0 1

{c

[MpoBepka cenekTMBHOCTU penenHon 3aLUnTbl

[MpoekT. Tp. auy.
MT3: 40A/0,3c; TO: 500A/0,0c

[C 110/35/6 kB "Enck-I" E-21
MT3: 450A/1,0c; TO: 2000A/0,2¢

Pl1-5 otx. nuHumn K TM-1n

MT3: 150A/0,5¢c; TO: 1200A/0,0c
Pl1-5 CBB

MT3: 400A/0,7c

[NpoekT. TI1 BBoa c E-21

MT3: 410A/0,7c; TO: 2000A/0,0c

PI1-5 oTx. nuHUn
MT3: 360A/0,5¢c; TO: 1200A/0,0c

Bs3am.uusN

IMoamnuce u nata

Mus.Nnoomi.

32-2020-3C.P3A

AnekTpocHabxeHune "BPY-0,4 kB" 3IMY Hexunoro 3aaHus,
r. Evick, yn. QHrenbca, gom Ne 158/3, TY Ne 3-37-19-1196

W3m.| Ko | JIuct| Nmok| Ilogn. |[Idara

Pa3pab. 3ybeHko 06.20 Cramus | Jlucr JIucros
run KaMnHHMK 06.20 CxeMmbl CeTU N UCXOOHbIE AaHHbIE b 9 4
H.koHTp. CtpuryHos 06.20

KapTa cenektmBHoCTH
npucoeanHeHus 000 "OnCn"
E-21 NC 110/35/6 kB "Enck-I"

dopmat A3




| Cocnacobaro

Ne

Bzam. uHB.

[lodn. v dama

Ne noadn.

UHB.

11C 110/35/6 kB "Edck 1"

E-6 i EI KrT 400/5
Pene PT-40
MT3 600A/1,0c
TO 2700A/0,0c
KTt 300/5
Pene | Sepam S40
MT3 BbiBejeHO CBB
BKTI1-49 fm £¢ TO | BblBeAeHo / c.u.
(PI1-11)
KrT 200/5 { T 150/5 /e
K E-21 Pene | Sepam S20 Pene | Sepam S20
MT3 520A/0,7¢c MT3 100A/0,3c
TO 2500A/0,0¢c TO 1000A/0,0c
630 kBA
Pene Vip 400 Pene Vip 400 f K1
f,ﬁ MT3 410A/0,7c MT3 470A/0,5¢
TO 2000A/0,0c TO 2300A/0,0c
llpoexm. TIT i i H.P. Et it fKZ
SI SI Pene Vip 40 SI i Pene Vip 40
MT3 40A/0,3c MT3 40A/0,3c
TO 500A/0,0c TO 500A/0,0c
250 kBA 250 kBA
KTM-214
,f K2°
Tr-97
Tr1-32n
Tr1-33n Tr1-47 Tr1-8n f K3
630 KBA 32-2020-3C.P3A
Tr1-187 Tr1-48 Tr1-128
- =1 - AnekTpocHabxeHune "BPY-0,4 kB" 3IMY Hexunoro 3aaHus,
. r. Evick, yn. QHrenbca, gom Ne 158/3, TY Ne 3-37-19-1196
TI7-126_£K4 17130 ? k3 M3m. |Kon. g4 lucm [Ne Gox|  MTodn. |Aama
Pa3pab. 3ybeHko 06.20 Cmadusa | /lucm /lucmoB
Tr1-114n run KaMnHHMK 06.20 CxeMmbl CeTU N UCXOOHbIE AaHHbIE
—— P 3 4
H.koHTp. CtpuryHos 06.20
Tr-132n c
— XemMa npucoeanHeHuns " "
E-6 MC 110/35/6 kB "Eitck-I" 000 "9nCwu

®opmam




Bs3am.uusN

IMoamnuce u nata

Mus.Nnoomi.

4,0 1
3,5
301

251

1,04

0,5

[MpoBepka cenekTMBHOCTU penenHon 3aLUnTbl

[MpoekT. Tp. au.
MT3: 40A/0,3c; TO: 500A/0,0c

Pl1-11 Tp. au.

MT3: 100A/0,3c; TO: 1000A/0,0c
C 110/35/6 kB "Euck-I" E-6

MT3: 600A/1,0c; TO: 2700A/0,0c
Pl1-11 oTx. K [1poekT. TI1

MT3: 520A/0,7c; TO: 2500A/0,0c
[MpoekT. TI1 BBOA € PI1-11

MT3: 470A/0,5¢; TO: 2300A/0,0c

1500 2000 2500

E-6 MNC 110/35/6 kB "Enck-I"

3000 3500 4000 /A
32-2020-3C.P3A

AnekTpocHabxeHune "BPY-0,4 kB" 3IMY Hexunoro 3aaHus,

r. Evick, yn. QHrenbca, gom Ne 158/3, TY Ne 3-37-19-1196
W3m.| Ko | JIuct| Nmok| Ilogn. |[Idara
Pa3spab. 3ybeHko 06.20 Cramus | Jlucr JIucros
run KaMnHHMK 06.20 CxeMmbl CeTU N UCXOOHbIE AaHHbIE b 4 4
H.koHTp. CtpuryHos 06.20

KapTa cenektmBHoCTH
npucoeanHeHus 000 "OnCn"

dopmat A3




[lodn. v dama

HHB N° nodn.

6. HOPMATWBHbIE CCbIJTKA

Mpn paspaboTke NpoekTHOW 1 paboyen JOKyMeHTaLM NCMONb30BaHbI
cnegywoume
HOPMaTMBHbIE JOKYMEHTbI:

1) NMocTtaHoBneHwne MNpaButensctea PP Ne87 ot 16 dpespans 2008 r. (B pea.
MocTaHoBneHus MNpaeutensctea PO oT 06.07.2019 Ne864) O cocTase
pasgenos
NPOEKTHOW AOKYMeHTaLmn n TpeboBaHNAX K UX COOEPXXaHUIO.

2) NpaBwuna ycTponcTtea anekTpoyctaHoBoK ([MY3J). 7 nsganue. 2019r.

3) P 34.20.185-94 NHCTpYKUMA NO NPOEKTUPOBAHUIO TOPOACKUX
9NEKTPUYECKNX
ceten (C smeHeHusMun 1 gonorHeHnamm ot 29.06.1999 N213).

4) MNpaBuna TEXHNYECKOWN IKCNyaTaunm aneKTpoyCcTaHOBOK NoTpebutenen
(yTB.
npukazom MuHaHepro PO ot 13.06.2003 Ne6).

5)TOCT P 21.1101-2013 OcHoBHble TpeboBaHMS K MPOEKTHON 1 paboyen
AOKYMeHTauuw.

6) MNMpaBuna no oxpaHe Tpyaa Npu aKcnyaTaunumn 3NeKTpoyCcTaHOBOK (NpuKas
Ne328H ot 24.07.2013).

7) TOCT 32144-2013. HopMbl kayecTBa 9NeKTpUYeCKON 3HEPINN B cucTEMax
9NEeKTpocHabXeHns1 obLLero HasHa4YeHusI.

8) P[1 153-34.0-20.527-98. PykoBogsiLune ykasaHus No pacyETy TOKOB
KOPOTKOro
3aMblkaHUs 1 BbIGOpY anekTpoobopyaoBaHuS.

n3m.

Kon. y4

/lucm

N? dok.

[Toan.

Hama
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