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Bzam. uHB.

[lodn. v dama

HHB N° nodn.

1. O6LWwme cBegeHd U UcxogHble JaHHble

[laHHbIM NPOEKTOM NpeaycmaTpuBaeTCs:

- pacyeT TOKOB KOPOTKOro 3amMmblkaHust rno npuc. 6 kB P-4 TC
110/35/10/6 kB "PeyHag".

- pacyeT 1 Bblbop yctaBok P3A no npuc. 6 kB P-4 INC 110/35/10/6 kB
"PeyHagq".

HacToawunin NpoekT BbIMNOMHAETCS Ha OCHOBaHUN TEXHUYECKOro 3aaHns
Ha npoekTupoBaHune "PekoHcTpykuus KI-6 kB ot TI1-17 go TI1-110
npucoegnHeHne P-4, npotsxkeHHOCTb 0,410 Km
r. Apmasup".

B HacTosiLLeM NpoekTe BCe TEXHNUYECKNE PELUEHMS MO COOPYKEHUSIM,
KOHCTPYKUMSIM, 060pyJ0BaHMIO M TEXHUYECKOW YacTu NPUHATHLI U pa3paboTaHbl
B NOSTHOM COOTBETCTBUM C AENCTBYHOLUUMM Ha AaTy BbiNycka NpoekTa
HOpMaMK 1 NpaBunamMu, BKN4Yas npasuia noxapo- 1 B3pbIBOOe30nacHOCTMW.
MpoekT pa3paboTaH B COOTBETCTBUM C rOCYAapPCTBEHHLIMU HOPMaMW,
npaBunamMmu u ctaHgapTamu.

/lucm
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2. NCXOOHbIE OAHHBLIE

1. Tokmn K3 Ha NMC 110/35/10/6 kB "Pe4vHas" (6 kB)

- | MakcumarnbHbIN pexum - I®max = 17,220 kKA
- |MuHumanbHbIn pexim - [Bmin = 7,310 kA
2. daHHble no 3awmtam npuc. 6 kB P-4 MNC 110/35/10/6 10 kB
"Peynaga"
- Pene PT-85/1
- TpaHchopmaTop ToKa PT-85/1
- YcraBka MT3 600A/1,0c
- YcrtaBka TO 4200A/0,0¢c
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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/((¥3 * 17,220) = 0,211 Om,
Xemin=Un/ 3*1® . )=6,3/((\3*7,310) = 0,498 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,

ConpoTtusnenune TpaHcgopmaTtopa mowHocTbo 400 KBA
Z1p = V(R1p? + X1p?) = 13,75 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

/lucm
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3.1 Pacuet TokoB K3 no npuc. 6 kB P-['4 T1C 110/35/10/6 kB
"PeyHas".

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. ConpoTusBneHns ydactkos ceTu npuc. P-4

YAenbHbIe ConpoTtmnsnexHue
Ne HaumeHoBaHue Ceyenue, | Anuna, | XAPAKTEPUCTUKM, P om ’
Tvn Om/Km
Yu. 3/1eMEeHTa Mm2 KM
R X R X
1 P-r4 - pn-1 ACB 240 4,2 0,133 0,068 0,559 0,286
2 PMN-1-TN-187 AAllB 120 0,43 0,26 0,086 0,112 0,037
3 TN-187 - TM-186 AAB 150 0,44 0,208 0,079 0,092 0,035
4 TMN-186 - TM-110 AAB 240 0,28 0,12 0,075 0,034 0,021
5 TN-110-TN-17 ACB 150 0,40 0,20 0,07 0,080 0,028
6 TN-17 -TN-130 ACB 120 0,50 0,25 0,08 0,125 0,040
7 TN-130-TM-92 ACB 150 0,05 0,20 0,07 0,010 0,004
8 TN-92 - TN-0117-N ACB 70 0,48 0,44 0,08 0,211 0,038
9 TN-92 - TN-0117-N AAllB 95 0,07 0,32 0,087 0,022 0,006
10 TMN-92 - TN-0117-N AAB 95 0,41 0,32 0,08 0,131 0,033
11 PrM-1-TMN-0109 ACB 150 0,8 0,2 0,07 0,160 0,056
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Ne

[na pacyeTa ToKa KOPOTKOro 3ambikaHus B Touke K1 noHagobutcs:
conpoTusrieHne yyactkoB Ne 1,2 n conpoTusneHme cCMCTeMbl B MakCManbHOM U
MWHUMaNbLHOM pexume cetun 6 kB.

CornacHo cpopmyrie npuBedeHHOW paHee Nony4ymM crnegyrolme BolpakeHus:

Pnax= 6,3 / (V3 * V((0,559) + (0,286 +0,221)%) = 4,337 KA
1® . =6,3/ (V3 *((0,559)* + (0,286 + 0,498)?) = 3,233 kA

CBepgeM pesynbTaTbl pacyeToB B Tabnuuy 2.

Tabnuua 2. 3Ha4veHus TokoB K3 Ha npuc. 6 kB P-4 INC 110/35/10/6 kB "Pe4yHaga"

UsH UHH
Touka - " : 3
K3 MecTo K3 U6 | max min min | U6 | max min min
3. | 3¢. | 20. 3b. | 3. | 20.
K1 Ha wwnHax 6 kKB PIM-1 6,3 | 4337 | 3,233 | 2,800 | 6,3 - - -

K2 |HawwvHax 6/0,4 kB TN-186 | 6,3 | 3,455 | 2,716 | 2,352 | 6,3 | 0,805 | 0,757 | 0,656

K3 |HawwvHax6/0,4kBTN-17 | 6,3 | 3,091 | 2,486 | 2,153 | 6,3 | 0,717 | 0,679 | 0,588

K4 |Ha wwuHax 6 kB TN-0117-N | 6,3 | 2,160 | 1,846 | 1,598 | 6,3 - - -

K5 |Ha wuHax 6 kB TM-0109 6,3 | 3,612 | 2,812 | 2,436 | 6,3 - - -
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4. Onpeneasiem ycraBku cpadarviBanus P3A s4. 6kB P-I'4 I1C 110/35/10/6 xB
«Peunas»:

Hcxoanble 1aHHbIE 1JIA pacyera:

CymectBytonue ycraBku P3A s4. 6kB P-I'4 TIC 110/35/10/6 B «Peunasi»:
K:=600/5

TO: 4200A/0c;

MT3: 600A/1,0c;

Pene: PT-85/1

CymectBytonue ycrasku P3A BBoanoit 4. 6kB PII-1 Ilc.u.:
K:+=600/5

TO: BriBeieHa

MT3: BeIBEICHA

Pene: PTB

CymectBytomnue ycrasku P3A CBB 6kB PII-1:
K:+=400/5

TO: BwIBeneHa

MT3: BeIBe/icHA

Pene: PT-85/1

CymectByromue ycraBku P3A orxoasimeit ss4. 6kB ot PII-1 B cropony TII-110:
K:=100/5

TO: 480A/0c;

MT3: 120A/0,5¢;

Pene: PT-85/1

4.1. IlpoBepsieM aKTyaJIbHOCTH CylIeCTBYHOIINX ycTaBOK P3A siueiike 6xB
nurTamwinero nenrpa P-I'4 B cBsizu no6aBiaenueM MoumiHocTu 150xkBT 1
U3MeHeHHe KOH(PUrypamum ceTu:

4.1.1. MakcuMaJbHAs TOKOBas 3aIATA:
OmnpenensieM TOK cpabaTbIBAHUS:

L I Ky " Kean )
< c3 = K pab.mMakc
T B
3
S
g rae K,-xko3gduuument HagexxHoctu, npuHumaem pasibiM 1,5 (PT-85/1);
Kesn- K03ddunmeHT camosamnycka, IpUHUMAEM paBHbIM 1,3;
]
S
S K;- koaduimenT Bo3Bpara, npunumaem paBubiM 0,85;
3
IS I, a6 makc~ MAKCUMANbHBINA pabovnii TOK, 171s s14.6 KB P-I'4 onpenesnsiem no
o 9 v
= MaKCHMAJIbHON Pa3pelIeHHON MOIIHOCTH.
S
o
<
2 /lucm
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Bzam. uHB. N?

[lodn. v dama

HHB N° nodn.

Py paspem.p—ra = 2500kBT — cyuiecTByomas MakcumMalibHasi pa3perieHHast
MOIIHOCTh TnpucoeauHenue 6kB P-1'4;

P 06.p-ra=150kBT — no6asnennas momnocts (nmpoextupyemas TIT 160kBA);

Pyvax paspem.p-r4=2650KBT — MakcuManbHasi pa3pelieHHas MOIHOCTh IPHCOCIHHEHNE
6xB P-I'4 B HOpMaJIbHOM peXHUME C YIETOM T0OABICHHON

— Ppaapem.Z

\/§- U, - cosgo'

2650 B
V3:6,3-0,93

A

Ipa6.M3Kc.

261 A.

Ipa6.MaKc. =

Tox cpabateiBanust MT3:

IC3 2

1513 961 = 598 A.
0,85

IIpunumaem ycraBky MT3 0e3 usmenenus: I, = 600A,t, =1,0c

4.1.2. Onpeaensiem K03 GUUMEHT YYBCTBUTEIbHOCTH, IPH ABYX(a3HOM
KOPOTKOM 3aMbIkaHuM B Touke K1 (ocHOBHasi 30Ha ywyBcTBUTEAbHOCTH MT3):

_ Iaunxs. _ 2800

Ky = —— = 4,7 > 1,5, uro coorBercTByet [1YD 11.3.2.25.
y Iyer. 600

4.1.3. IIpoBepka cymecTBywmux Tpancpopmaropos siu. 6 kB P-1'4

IIC 110/35/10/6 kB «Peynas» (Kr=600/5) 1o ycja0B1MI0 MaKCUMAJIbHOMN
HATPY3KHU:

Ipa6. wax. < Inom.rr

Ipa6. vax = In paxr. =261 A

261<600 (ycnoBue BBITIOTHSIETCS).

3amenbl TpanchopmaTopa Toka ¢ kodppuuuenrom 600/5 ne Tpedyercsi.

4.1.2. ToxkoBast OTCCUKA:
Tox cpabaThiBaHUsI IO OTCTPOMKHA OT MAaKCUMAJIBHOTO TOKA KOPOTKOI'O 3aMbIKaHUS Ha
cropone 0,4xB:

I, > K, I3

Makc.K3

rae K, -koapdunmeHT HaaexHOCTH, MpuHUMaeM paBHbIM 1,5 (s PT-85/1);
I3, 32~ Tok K3 B Touke K2/ (Ha munax 0,4xB TI1-186);

I, >1,5-805=1208 A

/lucm
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Tox cpabaThIBaHUsI IO OTCTPONKH OT MAKCUMAJIBHOTO TOKA KOPOTKOT'O 3aMbIKaHUs Ha
crtopone 6kB (muubl PI1-1):

3
Ic3 = KH'Imaucc.}<3

rae K,-xkoadgdunuent nagexxHocTu, mpuHUMaeM paBHbIM 1,5 (pT-85/1);
I3 32~ Tok K3 B Touke K1 (na mmnax 6xB PII-1);

I, >1,1-4337/3233 =4771/3556 A

IIpunumaem ycraBry TO: (kp=8) I, = 4800 A, t.; = Oc.

4.1.3. OnpenensieM K03 GHUIUEHT YyBCTBUTEIBHOCTH, MTPH IBYX(Ha3HOM KOPOTKOM
3ambikaHnM B Touke K1 (ocHOBHast 30Ha 4wyBcTBUTENIBHOCTH MT3):

_ II\%HH.K& _ 3274

kos = = 5,5 > 1,5, gyto coorBercTByeT [1YD 1m1.3.2.25.
y Iyer, 600

4.2. IIpoBepsiem cymecTByomue ycrasku P3A orxoasimieit 4. 6kB B ctopony
TII-187 B cBsi3u nob6aB/ieHnemM MomHOCTH 150KkBT:

4.2.1 MakcuMaJbHad TOKOBAas 3aIUTA:
OmnpenenseM TOK cpabaTbIBaHUS:

K, K
I; = - K - Ipa6.ma1<c
B

rae K,-xko3gdunrent HaaexxHoCTH, TpuHUMaeM paBHbIM 1,2 (uist Sepam-10A);
Kesn- K03ddunment camosarmycka, IpuHUMaeM paBHbIM 1,3;
K;- koadumnment Bo3Bpara, npuaumaem paBabiM 0,95;

Ia6 maxc~ MAKCUMAIIbHBINA pabo4mii TOK, 1is s4. 6kB B cropony TII onpenensiem no

YCTaHOBJIEHHOW MOIIIHOCTH.

Py paspem. =900 KBT — cymecTBytommas MakcuMaibHasi pa3perieHHast MOIHOCTb.
P 06.=150kBT — noGaBnennas MOLIHOCTE;

Pyvax paspen.=1050kBT — MakcumanbHas pa3peeHHas MOIHOCTD PUCOCHHEHHE

§ 6 kB s siu. 6kB B cTopony TII-187;

S

< Lo PewenX

S pa6.makc. \/§ U, - cos ’

S

S

=3 Aucm
N 26.2-21-MN3.P3A 19
X W3sm. |Kon. yd) flucm N dox)  [Modn. |Aama




1 1050
pa6.Maxc. \/§ .6,3-093

Tok cpabateiBanus MT3 nmo MakcUManbHOU pa3penieHHOM MOITHOCTH:

= 103 A.

s = 22103 = 189A.

Ipunumaem ycraBky MT3 6e3 usmenenust I, = 320 A, t.; = 0, 5c

4.2.2. Onpenensiem KO3 PUUUEHT YYBCTBUTEJIbHOCTH, IPH ABYX(Pa3zHOM
KOPOTKOM 3aMbIKaHuM B ToOUKe K4 (ocHOBHas1 30HAa yyBcTBUTEAbHOCTH MT3):

_ Iauuxs. _ 1598

Koy = = 5,0 = 1,5, uto coorBercTByeT [1VD 11.3.2.25.
y Iyer, 320

4.2.3 TokoBas oTceukKa:
Tok cpabGaTkIBaHUS IO OTCTPOUKH OT MAKCUMAIBHOTO TOKA KOPOTKOTO 3aMBbIKaHUS Ha

cropone 0,4kB TII 630kBA Touka K2':
Ie; 2 KH'ISIaKc.KS

rae K, -xoaddunment nagexnoctu, npuaumaeM paBubeim 1,5 (PT-85/1);

I3, e x32- Tok K3 B Touke K2/ npusenennsrii k 0,4kB;
I, >1,5-805=1207 A

IIpunumaem ycrasky TO: I, = 1280 A, t., = Oc.
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NC 110/35/10/6 kB "Pe4naga"

CoznacobaHo

Bzam. uHB. N°

[lodn. v dama

Ne nodn.

NHB.

P-4 ¢ ¢ KTt 600/5
Pene PT-85/1
MT3 600A/1,0c
TO 4800A/0,0c
KT 600/5
KT 40075 S4. 14 Pene PTB
Pene PT-85/1
MT3 -
MT3 BbIBe,D,;HO 2 s o -
q.
leuw. . i Il c.w. PI-1 9: 9: f}ﬁ
-+
H.P. 4. 17 {4 KTt 100/5 4. 18 {1 e 100/5 |4 KTT 100/5
Pene PT-85/1 Pene PT-85/1 Pene PT-85/1
MT3 320A/0,5¢ MT3 320A/0,5¢ MT3 120A/0,5¢c
TO 1280A/0,0c TO 1280A/0,0c TO 480A/0,0c
TN-187 TN-0109 | ks
? K2 Tr1-186 Tr-0119-r1 Tr1-304
630 kKBA T11-110
T
K2 777-304
KTt 150/5 1 . p
Pene PTB - 6__ - 68__
MT3 300A/0,0
° == H.P,
TO -
k3 17 {|4
560 kBA T
2 Tn-130
3akas Ne 26.2-21-OC.P3A.P3A
K3 Tr-92
——— PekoHcTpykums KI1-6 kB ot TI1-17 go TI1-110 npucoeanHeHune
IM1-0117-11 ?K4 o Vor 7o e aod Toan \dama P-4, npotsikeHHocTb 0,410 km r. Apmasump
—— rn Kosogepos C.B, Cmadus | /lucm /lucmob
Cxembl ceTn n ncxoaHble AaHHbIe = 1 °
BbinonH. Kyrawes C.A.
Cxema npucoeauHeHuns npuc. P-4 " R
MC 110/35/10/6 kB "Peuras” 000 "CK-t0r'26

Popmam




(oenacobaHo

P-r4

p c: MT3:600A/1,0C; TO: 4800A/0,0C
! Xap-ka NKT-10 (80A) P11 pes. su.
TNn-3-125 MT3:120A/0,5C; TO: 480A/0,0C
2’5: Pr-1 otx. nuHun k Tr-187, Tr-0109
MT3:320A/0,5C; TO: 1280A/0,0C
2,01
151 TM-17
T MT3:300A/0,0C
1,0+
0,5+
::I::I::édo::::::::»iO:O:O::: :::¢i5:0(:)::::::::2:0:0(:):/’A
°2|
=
[w}
Q
g 3aka3s Ne 26.2-21-3C.P3A.P3A
o
: PekoHcTpykuma Ki-6 kB ot TIM-17 go TIM-110 npucoeanHeHue
o
Q o VFor 7o e sod Toan \dama P-4, npotsikeHHocTb 0,410 km r. Apmasump
rnn Kosonepos C.B. Cmadus | /lucm /lucmob
< CxeMbl ceTu n MncxoagHble AaHHble = ° °
r§ BbINnonH. KyHawes C.A.
% KapTta cenektusHocTtu npuc. P-4 " "
3 MC 110/35/10/6 kB "Peutas” 000 "CK-0r26

$opmam




[lodn. v dama

HH8 N° nodn.

5. HOPMATWMBHBIE CCbINTIKA

Mpn paspaboTke NpoekTHOW 1 paboyen JOKyMeHTaLMmM NCMONb30BaHbI
cnegywouime
HOpPMaTUBHbIE JOKYMEHTbI:

1) NocTtaHoBneHue lNMpasutensctea PP Ne87 ot 16 dpespans 2008 r. (B pes.
MocTaHoBneHus MNpaeutensctea PO oT 06.07.2019 Ne864) O cocTase
pasgeros
NPOEKTHOW AOKYMeHTaumn n TpeboBaHNAX K UX COOEPXXaHUIO.

2) MNpaBuna yctponctea anekTpoyctaHoBok (MY3J). 7 nsganue. 2019 r.

3) P 34.20.185-94 NHCTpYKUMA NO NPOEKTUPOBAHUIO TOPOACKUX
3NEeKTPUYECKNX
ceten (C usmeHeHusMun 1 gonorHeHnamm ot 29.06.1999 N213).

4) MNpaBuna TeXHNYECKOW IKCNyaTaunm anNeKTpoyCcTaHOBOK NoTpebutenen
(yTB.
npukazom MuHaHepro PO ot 13.01.2003 Ne6).

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

6) MNMpaBuna nNo oxpaHe Tpyaa Npu aKcnyaTaunm aNeKTpoyCcTaHOBOK (NpuKas
Ne328H ot 24.07.2013).

7) FTOCT 32144-2013. HopMbl kKayecTBa aNeKTpUYecKon aHeprnm B cuctemax
3EeKTpPoCHabXeHnsa obLLEero Ha3Ha4YeHus.

8) PO 153-34.0-20.527-98. PykoBoasiune ykazaHusa no pacye€Tty TOKOB
KOPOTKOro
3aMblkaHUs U BbIGOpY anekTpoobopyaoBaHuS.

U3m.

Kon. ydi

/lucm

N2 dok.

[Toan.

Aama

26.2-21-M3.P3A

/lucm
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