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Bzam. uHB.

[lodn. v dama

HHB N° nodn.

1. ObLUME CBEAEHUA
1.1 UcxoaHble faHHble N OCHOBaHMeE ANs NPOEeKTUPOBaHUs

Pabouas gokymeHTaums no gaHHoOMy ob6bekTy paspaboTaHa Ha
OCHOBaHWUK yTBepPXaeHHOoro rnasHbiM nHxXeHepoMm OAO «HOCK-anekTpoceTu»
TexHn4yeckoro 3agaHus Ha npoekTupoBaHune no obbekTy «CtpontenscTeo KTTT
B panoHe yn. 3apeyHas - nep. KysHeyHbln, . LlemgonuHa r. HoBOpOCCUINCK)».

1.2 CocTtaB 1 06beM NPOEKTUPOBaHUS

HacTosawmin NpoeKT BbINONIHEH B COOTBETCTBMN C TpeboBaHMAMMN
3agaHus Ha NPOEKTUPOBaHME.

YTBEPXOEHHOE TEXHMYECKOE 3aaHne Ha NPOEeKTUPOBaHME NPMBEAEHO B
npunoxeHuu A.
B 06bemM NpoekTnpoBaHNA HaCTOSILLErO NPOEKTa BXOAMUT:
- pacyeT TOKOB KOPOTKOro 3amblkaHus (K3);
- pacyeT ycTaBoK penenHon sawutbl (P3);
CocTaB pas3genoB NPOEKTHOM JOKYMEHTaUUN U NX coaepXaHne COOTBETCTBYET
TpeboBaHuAM noctaHoBneHus Npasutenbctea PO Ne87 ot 16.02.2008 .
«O cocTaBe pa3fgenos NPOEKTHOM AOKYMEHTaunm n TpeboBaHUsaX K Ux
coaepXxaHuio», B pegakummn noctaHosneHns npasutensctea PO Ne 1044 ot
21.12.2009 .

/lucm
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Bzam. uHB. N?

[lodn. v dama

HHB N° nodn.

2. NCXOOHbIE OAHHBLIE

1. Tokn K3 Ha 1C 110/6 kB "OCK"

MakcumanbHbIn pexium - [Fmax = 17,702 kA

MuHUManNbHLIN PEXUM - 1®)min = 6,697 KA

2. daHHble no 3awuTtam npuc. 10 NC 110/6 kB "OCK"

- Pene PT-40
- YctaBka MT3 800A / 0,5¢
- Yctaska TO 2400A /0,0c

TpaHcdopmaTop ToKa

TOJ1-10 400/5

3. daHHble no 3awmtam CB 6 kB NC 110/6 kB "QCK"

YctaBka MT3

2400A / 1,5¢

TpaHcdopmaTop Toka

TOI-10 1000/5

H3M.
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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 * 17,702) = 0,205 Om,
Xcmin=Un/( 3*1® . )=6,3/((N3*6,697) = 0,543 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 — YAENbHOE UHAYKTUBHOE CONPOTMBIEHWUN NINHUMW, OM/KM,

ConpoTtueneHue TpaHcdopmaTtopa MowHOCTbio 630kBA
Z1p = V(R1p? + X1p?) = 9,625 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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Bzam. uHB.

[lodn. v dama

HHB N° nodn.

3.1 PacueT TokoB K3 no npucoeanHeHuto
ACK-10, OCK-14 IC 110/6 kB "OCK".

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. ConpotusneHus ydactkos cetn npuc. JCK-10, JCK-14.

YAeNbHble ConpoTtusneHue,
Neyy | HaumeHosanue Tun | Cevenve | Annna, XapaKTepucTukm, oM
a/IeMeHTa , MM2 KM Om/km
R X R X
1 ACK-10 - PN-13 ACBb 240 1,85 0,133 0,068 0,246 0,126
2 PM-13 - TM-486 ACBb 240 0,3 0,133 0,068 0,040 0,020
3 TMN-486 - PM-11 ACB 185 0,2 0,16 0,071 0,032 0,014
4 PM-11-TMN-360 ACB 120 0,28 0,25 0,08 0,070 0,022
5 TN-360 - KPYH-11 ACB 120 0,15 0,25 0,08 0,038 0,012
6 KPYH-11 - TM-350 ACB 120 0,36 0,25 0,08 0,091 0,029
7 TN-350-TN-510 AABA 95 1,587 0,329 0,083 0,522 0,132
8 TMN-510 - TMN-766 ACBb 120 0,3 0,25 0,08 0,075 0,024
9 TM-766 - KPYH-26 AAB 240 0,4 0,12 0,075 0,048 0,030
10 |KPYH-26-TI1-666 ACBb 240 0,218 0,133 0,068 0,029 0,015
11 |PN-11-TMN-364 AAllB 95 0,52 0,32 0,09 0,166 0,045
12 [TN-364-TrM-833 ACB 120 0,30 0,25 0,08 0,075 0,024
13 | TN-833-TM-353 ACB 185 0,20 0,16 0,07 0,032 0,014
14 | TM-833-TM-353 ACB 185 0,1 0,16 0,071 0,016 0,007
15 |[TMN-353-TM-1425M AAlls 70 0,622 0,44 0,09 0,274 0,056
16 | TM-1425M-TMN-663 AAlls 70 0,235 0,44 0,09 0,103 0,021
17 | Tn-663-TI1-362 AAlls 70 0,585 0,44 0,09 0,257 0,053
18 | TN-362-TM-372 AAllB 70 0,41 0,44 0,09 0,180 0,037

n3m.
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[ns pacyeTa TOka KOPOTKOro 3amblikaHus B Todke K1 Ham noHagobaTca
conpoTusrieHna yyactkoB Ne 1-3 1 conpoTMBEHNE CUCTEMbI B MaKCUMasibHOM Wt
MWHUMaNbLHOM pexume cetun 6 kB.

CornacHo cpopmyrie npuBedeHHOW paHee Nony4ymM crnegyrolme BolpakeHus:

Pnax= 10,5 / (V3 * V((0,246)% + (0,126 + 0,205)?) = 8,814 KA
1® .=10,5/ (V3 * \((0,246)* + (0,126 + 0,543)?) = 5,103 kA

CBepgeM pesynbTaTbl pacyeToB B Tabnuuy 2.

Tabnuua 2. 3HaveHus TokoB K3 Ha npuc. CK-10, ACK-14 INC 110/6 kB "OCK"

T UBH UHH

O4YKa

K3 MecTo K3 U6 | max | min min | max | min min

3¢. 3¢. 2¢. 3¢. 3¢. 2¢.

K1 Ha wwnHax 6 KB PM-13 6,3 | 8,814 | 5,103 | 4,419 - - -
K2 Ha wwnHax 6/0,4 KB TMN-486 6,3 | 8,024 | 4,874 | 4,221 | 0,625 | 0,591 | 0,512
K3 Ha wunHax 6 KB PM-11 6,3 | 7,503 | 4,711 | 4,080 - - -
K4 Ha wwnHax 6/0,4 kKB TM-350 6,3 | 5,411 | 3,932 | 3,405 | 0,926 | 0,853 | 0,739
K5 Ha wuHax 6 kKB TMN-666 6,3 | 2,699 | 2,370 | 2,052 - - -
K6 Ha wuHax 6/0,4 kB Mpoekt. TN | 6,3 | 4,901 | 3,697 | 3,201 | 0,919 | 0,847 | 0,734
K7 Ha wwuHax 6 KB TM-372 6,3 | 2,343 | 2,120 | 1,836 | 0,583 | 0,553 | 0,479
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4. Onpeneasiem ycraBku cpadareiBanus P3A sa4. 6kB JICK-10 IIC 110/6 xB
«ACK»:

HcxoaHble 1aHHBIE IJIA pacyera:

CymectByronue ycraBku P3A a4. 6kB JICK-10 IIC 110/6 kB «ICK»:
Krr=400/5

TO: 2400A/0c

MT3: 800A/1,0c

Pene: PT-40

CymectBytoniue ycraBku P3A BBoaHoi 4. 6kB B «PII-13»:
K—400/5

TO: BrIBeieHO

MT3: BeIBEIEHO

Pene: PT-85/1

CymectBytonue yctaBku P3A orxoasimeii sia. 6kB «PII-13» B cropony TII-486:
K =200/5

TO: 1760A/0c

MT3: 440A/0,5¢

Pene: PTB-1

4.1. IIpoBepsieM aKTYaJbHOCTH cyliecTBYOIUX YcTaBOK P3A su. 6kB JICK-10
IIC 110/6 kB «ICK» B ¢BSI3U ¢ peKOHCTPYKIHeH Y4aCTKA CeTHU:

4.1.1 MakcuMaJabHad TOKOBAas 3aIUTA:

OrnpenensieM TOK cpabaTbIBAHUS:
Lo K Kean
c3 = KB pab.makc

rae K,-xoaddurment naaexxnoctu, npuanmaeM paBabsiM 1,5 (PT-40);
Kesp- Koo duimenT camosamycka, MpUHUMAaeM paBHbIM 1,3;

K;- ko punment Bo3Bpara, npuHumaem paBHbiM 0,85;

B3 o o

S Ia6 maxc- MAKCUMaNbHbINA padounii TOK, 1iist s14.6 kB JICK-10 onpenensiem no

= MaKCHMaJbHOW pa3pelieHHON MOIIIHOCTH.

b

]

@ Py paspem ick—10 = 2868KBT — CyiecTByomiasi MaKCUMallbHasi pa3pelieHHast
MouHocTh npucoeanHenue 6xB JICK-10;

]

S

> I _ Ppaspem.z A

3 pa6.mMakc. — ’

e V3:U, - cosg

o

S

S

8

2L /lucm
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HHB N° nodn.

2868

= = 283 A.
V3:6,3-0,93

Ipa6.ma1<c.

Tok cpabateiBanust MT3:

s = =2 283 = 649 A.

IIpuaumaem ycrabky MT3 0e3 usmenenusi: I, = 800A,t., =1,0c

4.1.2. OnpeneasieM k03¢ GUUHEHT YYBCTBUTEJILHOCTH, IIPU ABYX(a3HOM
KOPOTKOM 3aMbIKaHuM B TOUKe K1 (ocHOBHasi 30Ha yyBcTBUTEAbHOCTH MT3):

12 4419
kyyy = —==——=15,5 > 1,5, uro coorBerctByer [1YD m.3.2.25.
yB. Iyer, 800

4.1.3 IIpoBepka TpancopmaropoB Toka B saueiike 6 kB JICK-10:
[TpoBepsiem cyiectByronue Tpanchopmaropsl Toka si4. 6kB JICK-10 (xk+=400/5) no

YCIIOBUIO HATPY3KHU:
Ipas. max. < Inom.rr

Ipac.max =283 A

283 <400 A - ycioBue BBITIOTHSETCS. 3aMeHa TpaHC(HOPMATOPOB TOKA C
koapunmerntom 400/5 He Tpedyercs.

4.1.4. ToxoBas oTCeUYKA:
Toxk cpabaThiBaHUSI IO OTCTPOMKHU OT MAaKCUMAJIBHOTO TOKA KOPOTKOTO 3aMbIKaHUS Ha
cropone 6xB PII-13 touka K1:
13
Ic3 = KH ImaKc.K3

rae K,-xoaddunment nagexxnoctu, npuauMaem paBHeiM 1,2 (PT-40);
I3, c32- Tok K3 B Touke K1 (na mmnax 6xB PII-13);

I,>1,2-8814 =10578A

IIpunumaem ycraBry TO 0e3 usmenenusi: I, = 2400 A ¢, = Oc.

4.2 TlpoBepsiem cymecTByomue ycraBku P3A orxoasimeit siu. 6kB «PII-2» B
cropony TII-486 B cBsI3M peKOHCTPYKIMEH CeTH:

4.2.1 MakcuMaJbLHasl TOKOBasl 3aIIIUTA:

OmnpenensieM TOK cpadaTbIBAHMS:

/lucm
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K, K
I3 = % ) Ipa6.MaKc
B

riae K, -koaddunuent nHagexxHoctu, npuHuMaeM paBHbiM 1,5 (PTB-1);
Kesn- K03 duumenT camo3amnycka, IpuHUMaeM paBHbIM 1,3;

K;- koadpunment Bo3zBpara, npuHumaem paBHbIM 0,8;

4.1.1 MakcuMaJIbHAsl TOKOBAs 3aIMTA:

OmnpenensieM TOK cpadaTbIBAHUS:
Ky " Kean

I3 = K " Ipa6.makc

B
rae K,-koaddunument HaaexxHocTu, npuHuMaeM paBHbiM 1,3 (PT-85/1);
Kesn- K03ddunment camosamycka, IpuHUMaeM paBHbIM 1,3;
K;- ko3 punmenT Bo3Bpara, npuHuMaeMm paBHbM 0,85;

Iy

MaKCUMaJIbHOW Pa3pelIeHHOW MOILIHOCTH.

26.maxc- MAKCUMAIIBHBINA pabounii TOK, 1Jid npucoeuHeHus 6 kB onpenensiem mo

Py paspem. = 2293kBT — cymiecTByomas MakCUMasbHasi pa3pelieHHast MOIIHOCTb
npucoeauHeHne 6xB;

Ipa6.MaKc. = Ppa3pelﬂ-z A
V3 U, ' cosp
I = 2293 = 226 A.
pa6.mMakc. \/§ 630,93

Tok cpabateiBanus MT3:

s = 22226 = 449 A,

IIpunumaem ycraBky MT3 6e3 usmenenus I, = 440A,t., = 0,5c

4.1.2. IIpoBepka TpanchopmaTopoB Toka B siueiike 6 kB PII-13 B cropony
TII-486:
[TpoBepsiem cymiecTByronme Tpaachopmaropsl Toka si4. 6kB PII-13 B cropony

TI1-486 (k=200/5) 10 yCIOBHIO HATPY3KH:

Ipas. max. < Inom.rr

Ipao.max =202 A

202 <200 A - ycioBue He BhITIONHSETCA. TpedyeTcst 3ameHa TpaHc(hopMaTopoB TO
¢ koapdunmentom 200/5 Ha koapduruent 300/5 unu 400/5.

Ka

/lucm
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4.1.3. OnpenenseM kK03 HUIUEHT YyBCTBUTEIBHOCTH, IPH IBYX(Pa3HOM KOPOTKOM
3ambikanuM B Touke K7 (ocHOBHast 30Ha 4yBCTBUTENIbHOCTH MT3):
_ D, _ 1836

ks = =——=4,17 > 1,5, yto coorBercTBYyeT [I1YD 11.3.2.25.
y Iyer, 440
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|CoznacoBaro

Ne

Bzam. uHB.

[lodn. v dama

N2 nodn.

HHB.

nc 110/6 kB "OCK"

{4

npuc. 10 KTt 400/5
Pene PT-40
MT3 | 800A/1,0c
To | 2400A/0,0c
KT 400/5
Pene PT-85/1
MT3 BblBEleHO
TO BblBEEHO
Pn'13f,(1¢ i lew. . ] He.w.
¢4 ¢|¢ ¢t ¢4 =
KT 200/5 KT 200/5 KT 200/5 KT 200/5
Pene PT-85/1 Pene PT-85/1 Pene PT-85/1 Pene PT-85/1
MT3 | 440A/05¢ MT3 | 440A/0,5¢ MT3 | 440A/0,5¢ MT3 | 440A/0,5¢ ~—Pexomengosana samena Ha 400/5
TO | 1760A/0,0c TO | 1760A/0,0c TO | 1760A/0,0c TO | 1760A/0,0c
Tr1-361 Tr1-363 Tr1-370 Tr1-486 f K2
400 kBA
f K2®
PIr-11 f K3
Tr1-364 Tr-371 Trn-713 Tr1-360
Tr1-883 KPYH-11
Tr1-833 Tr-350 /K4
111-353 ;; 630 kKBA
—— Tr1-510
-T Tr-523
Tr1-142511 Tr1-667 .
A — A K4
T11-663 m-509 | 7/1-628
T11-362 N 171-508 TM-375 —
e TI1-566 17.866 —t— 400 kBA
wp. TM-372 Skr " e 111519 | T11-365
-F TI1-666 fks
Mpoexm. TIT - Tn-510 | 1-357
630 KBA
Tr1-324
PIM-1
Tr-723 Tn-737 Tr1-488
Tr1-489
Tr1-323
14-2021-3C.P3A
CtpoutenbctBo KTI1 B paioHe yn. 3ape4Has - nep. Ky3HeuHbIn,
c. LlemaonuHa r. HoBopoccunck
Usm. \Kon. y) lucm INe dok|  lodn. |Aama
Cmadusa | /lucm /lucmob
rmn MygoBkuHa CxeMbl CETU U UCXOOHbIE AaHHbIE n 1 9
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(oenacobaHo

Pr1-13 Beog c 1CK-10

MT3: 720A/0,5¢; TO 2160A/0,0c

Pl1-13 oTx. nuHUM

MT3: 440A/0,5¢; TO 1760A/0,0c

OCK-10

MT3: 800A/1,0c; TO 2400A/0,0c

201 %€
TM-350 Tp-p 630 kBa
MKT-10 (50)

1,5+

1,0+

0,5+
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[lodn. v dama

HHB N° nodn.

5. HOPMATNBHBIE 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 13.01.2003 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.
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