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Bzam. uHB. N?

[lodn. v dama

HHB N° nodn.

1. O6LWwme cBegeHd U UcxogHble JaHHble

[laHHbIM NPOEKTOM NpeaycMaTpuBaeTcs:
- pacyeT TOKOB KOPOTKOro 3aMblkaHust no npucoegnHenuto -5 MNC 35/6
kB "angyk".
- pacyeT 1 Bblbop yctaBok P3A no npucoeanHenuto -5 MNC 35/6 kB
"angyk".

HacToAawuni NpoekT BbIMNOMHAETCS Ha OCHOBaHUN TEXHMUYECKOro 3aaHns
Ha npoekTupoBaHue: "CTponTenbLcTBO TpaHcdopMaToOpHOM NOACTAHLMN,
ctpouTtenbctBo JIAM - 6 KB B cooTBeTCTBMM ¢ AOroBopomM Ha TI1 Ne
1-55-21-1127, 1-55-21-1128, 1-55-21-1129, 1-55-21-1130, 1-55-21-1131,
1-55-21-1132, 1-55-21-1133, 1-55-21-1134, 1-55-21-1135, 1-55-21-1136 .
Hosopoccunck".

B HacTosiLLEeM 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,
npaBunaMu U ctTaHgapTamu.
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Bzam. uHB.

[lodn. v dama

HHB N° nodn.

2. UCXOOHbIE OAHHBIE

1. Tokun K3 Ha NC 35/6 kB "Nangyk"

MakcrmanbHbIA peXuMm - 1®max = 6,889 kA

MWHMUManNbHbLIN PEXUM - 1®)min = 3,079 KA

2. NaHHble no 3awwmTam npuc. -5 MNC 35/6 kB "Manayk"

- Pene OT-520
- YcTtaBka MT3 600A / 0,8¢c
- YctaBka TO 1200A / 0,0c

TpaHcopmaTop TOKa

TOJ1-10 300/5

n3m.
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/lucm
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Hama
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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.

ConpoTtusneHune nutatowen cuctemol Ha NC 35/6 kB "lManayk" onpeanenum no
dopmynam:

Xcmax =UH/(N3*1® 1ax ) =6,3/((¥3 * 6,889) = 0,528 Om,
Xcmin=UH/(3*1® . )=6,3/((N3*3,079) =1,181 Om.

AKTnBHOE conpoTtusneHne nposoaoB JNIMHNK onpegendeTca rno cbopmyne:

R L,

— *
=Tyn
roe:

L — AnuHa nuHumn, Km,
lyq — YAEIbHOE aKTUBHOE CONPOTUBNEHWUN NUHUK, OM/KM.

NHOYyKTMBHOE COMpPOTUBNEHNE NPOBOAOB NIMHUM OnNpeaenseTcs no gopmyrne:

X=X * L,
roe:

L — anuHa nuHun, Km,
Xyp — YAENbHOE UHOYKTUBHOE COMPOTUBIIEHUM NMUHUKM, OM/KM,

ConpoTtuerneHue TpaHcgopmaTopa mowHocTbo 400 KBA

Z1p = V(RT1p? + X1p?) = 13,75 OM

ConpoTuerieHue TpaHcgopmaTopa MowHocTb 630 KBA

Z1p = V(RTp? + X1p?) = 8,73 OM

/lucm
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Bzam. uHB.

[lodn. v dama

HHB N° nodn.

roe:

Tok KopoTkoro 3ambikaHus (K3) onpegendaetcs no opmyne:

® = Un / (V3 * V((ER)? + (X))

2R - cymmMa akTUBHbIX COMPOTUBIIEHNN SIMHUIA paccMaTpuBaeMoro yyactka, Om

2 X - cyMMa UHAOYKTUBHbIX CONPOTUBIEHUM NIMHUWA paccMaTpmBaemMoro ydactka, Om

n3m.
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/lucm

N® dok
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3.1 Pacuyet TokoB K3 no npucoeguHeHuto

Tabnuua 1. ConpoTusBneHns y4acTkoB ceTu npuc. -5.

-5 NC 35/6 kB "lNangyk"

na pac4deTa TOKO KOPOTKOIro 3amMmbikaHUA B onpeaeneHHblX TOYKax
Heobxoaumo pacynTaTb COMPOTUBIIEHUA YH4aCTKOB CETU 0 3TUX TOYEK U
conpoTtumerneHne cmctemMmbl B MakCMMalslibHOM U MUHAMalribHOM pexnme.

YAgbHbIe ConpoTtuneneHue,
Ne HanmeHoBaHue Ceyenue, | Anunna, | XAPAKTEPUCTURM, oM
Yu. aNeMeHTa Tun MM2 KM Om/km
R X R X
1 |I-5-TN-367M ACBH 120 0,914 0,25 0,08 0,23 0,07
2 | TN-367M-TMN-756 ACB 120 0,3 0,25 0,08 0,08 0,02
3 |TN-756-TN-356 AAB 185 0,6 0,169 0,077 0,10 0,05
4 |TMN-367M - AKHO-9 ACBH 120 0,4 0,25 0,08 0,10 0,03
5 |AKHO-9 - AKHO-10 ACBH 120 0,25 0,25 0,08 0,06 0,02
6 |AKHO-10-TMN-356 H.P. ACBH 185 1,042 0,16 0,071 0,17 0,07
7 | TN-356-TM-556 AABA 240 1,35 0,13 0,075 0,18 0,10
8 | TM-556 - TM-388I ACBH 240 1,196 0,133 0,068 0,16 0,08
9 | TN-388M-TMN-384 ACBH 185 0,39 0,16 0,071 0,06 0,03
10 | TN-384 - KPYH-14 ACB 185 0,56 0,16 0,071 0,09 0,04
11 (KPYH-14 - Pll-1 ACB 240 0,1 0,133 0,068 0,01 0,01
12 |PM-1-TM-355M ACB 150 0,3 0,2 0,07 0,06 0,02
13 | TN-3550 - KPYH-31 cun-3 95 0,3 0,363 0,284 0,11 0,09
14 |KPYH-31-TMN-872 cun-3 95 0,1 0,363 0,284 0,04 0,03
15 | TN-872 -TN-873 cun-3 95 0,4 0,363 0,284 0,15 0,11
16 | TN-873-TN-874 cun-3 95 0,7 0,363 0,284 0,254 0,199
17 | TN-874 - TN-875 cun-3 95 0,3 0,363 0,284 0,109 0,085
18 | TN-875-TMN-876 cun-3 95 0,2 0,363 0,284 0,073 0,057
19 |KPYH-31-TMN-368 cnn-3 95 0,5 0,363 0,284 0,182 0,142
q% 20 | TN-356 -TM-521nN AAllB 120 0,3 0,26 0,086 0,078 0,026
E 21 | TN-521M-TMN-358MM AAllB 120 0,25 0,26 0,086 0,065 0,022
§ 22 | TN-356 -TM-788 AABA 240 0,4 0,13 0,075 0,052 0,03
- 23 | TN-788 - TMN-783 ACBbn 240 0,2 0,129 0,071 0,026 0,014
S 24 |TM-356 - TN-597 AABA 185 0,2 0,169 0,077 0,034 0,015
S 25 |TM-597 - MNpoekr. TN ACBn 240 0,62 0,129 | 0,071 | 0,080 | 0,044
3
r§
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[ins pacyeTa ToKa KOPOTKOro 3amblkaHus B Touke K1 noHagobsaTes :

conpoTtumeneHna ydactkoB Ne 1,2 1 conpoTuBrieHME CUCTEMbI B MakCUMasibHOM U1

MWHUMarbHOM pexnme cetn 6 kB.

CornacHo chopMyre NpuBeaeHHONW paHee NonyyYnM crieaytoLlmne BblpaKeHUs:

1@ max= 6,3 / (V3 * V((0,310)? + (0,090 + 0,528)%) = 4,296 kA
18 . =6,3/ (V3 *((0,310)% + (0,090 + 1,181)%) = 2,425 kA

Ceepem pesynbTaTbl pacyeTtoB B Tabnuuy 2.

Tabnnua 2. 3HayeHus TokoB K3 Ha npuc. -5 MNC 35/6 kB "lMangyk"

T UBH UHH

OYKa

K3 Mecto K3 U6 | max min min | U6 | max min min

3. | 3. | 24. 3. | 3¢. | 2¢.

K1 |Ha wwuHax 6/0,4 kB TMN-756 6,3 | 4,296 | 2,425 | 2,100 { 6,3 | 0,577 | 0,523 | 0,453
K2 |Ha wunHax 6 KB TI1-356 H.P. 6,3 | 3,247 | 2,051 | 1,776 | 6,3 - - -
K3 |Ha wwnHax 6/0,4 kKB TM-356 6,313,799 | 2,258 | 1,955 | 6,3 | 0,567 | 0,515 | 0,446
K4 |Ha wwuHax 6/0,4 kB TN-358 N 6,3 | 3,282 | 2,065| 1,788 ( 6,3 | 0,554 | 0,504 | 0,436
K5 |Ha wwuHax 6/0,4 kKB TM-788 6,3 |3578 2178|188 | 63 | 0,812 | 0,708 | 0,613
K6 |Ha wwuHax 6 kB TI-783 6,3 | 3,478 | 2,141 | 1,854 | 6,3 - - -
K7 |Ha wwuHax 6/0,4 kB TM-556 6,3 | 3,141 | 2,008 | 1,739 | 6,3 | 0,550 | 0,500 | 0,433
K8 |Ha wwuHax 6 kB TMN-876 6,3 | 1,462 | 1,158 | 1,003 | 6,3 - - -
K9 |Ha wwuHax 6/0,4 KB TN-597 6,3 | 3,657 | 2,207 1912 | 6,3 | 0,564 | 0,512 | 0,443
K10 |[Ha wwuHax 6 KB MpoekT. TMN 6,3 3,353 (2092|1812 | 6,3 - - -
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Bzam. uHB. N?

[lodn. v dama

HHB N° nodn.

4. Pacuyer yctaBok cpadarbiBaHusi ycrpoicTB P3A sueiiku 6 kB
npucoennnenuss I'-5 TIC 35/6 kB «Iaiinyx» B cBsi3u ¢ noakiawodenuem TII.

Hcxoanble 1aHHBIE IS pacyeTa:

CyuectBytonue yctaBku P3A sueiiku 6 kB npucoenunenus I'-5 I1C 35/6 kB
«lanyx»:

Krr=300/5

MT3: 600/0,8c

TO: 1200/0,0c

Pene: 9T-520

CymectByronue ycraBku P3A B BBogHoU sueiike 6 kB TII-356:
Kr—600/5

MT3: BeIBEICHA

TO: BeIBeieHA

Pene: Y3A-10PC4

CymectBytonue yctaBku P3A 6 kB siueliku TII-356 B cropony TII-597:
Krr=300/5

MT3: 100/0,3¢

TO: He ncnoaep3yercs

Pene: Y3A-10PC4

4.1. IIpoBepsieM aKTYaJbHOCTb CYlIeCTBYIOIIMX YCTABOK P3A siueiiku 6 kB
npucoenunenus I'-5 IIC 35/6 kB «I"aiixyk»:

4.1.1. MakcuMaJIbHAsl TOKOBAasl 3aIIUTA:
OmnpenensieM TOK cpabaTbIBAHUS:
KH ) Kc3n

I >
c3 KB pa6.MaKc

riae K, -koapdunmeHT HaaexHOCTH, MpuHUMaeM paBHbIM 1,4 (3T-520);

Koz~ K03 dunmenT camosamycka, MpuHUMaeM paBHbIM 1,3;

K;- koadpunmenT Bo3Bpata, npuHumaem paBabiM 0,85;

L6 maxc~ MAKCUMANbHBINA pabo4nii TOK, 171st st4. 6 KB npucoenuuennst -5 TIC
35/6 kB «I aitmyk».

Py pasr—s= 2500 kBT — cymiecTByromiast pa3perieHHasi MOIIHOCTb
IPUCOETUHEHNE B HOPMAJIBHOM PEXKHUME;

P06.= 150 kBT — nobaBnennas MomuocTh (mpoekrupyemoe TII);
Py=2650 kBT —MOIIHOCTh MPUCOETUHEHHE C YIETOM T00aBICHHON;
P
1Pa6.MaKC. = pa3peﬂl-2 A
V3 U, cosp

/lucm

7-2022-M3.P3A

n3m.

Kon yd /lucm |N@ dox| ITodn. |Aama

11




Bzam. uHB. N?

[lodn. v dama

HHB N° nodn.

2650

I = = 261A.
pab.makc. \/§ 630,93
Tok cpabateiBanust MT3:
o> 2213 561 — 558a
©= 085 a

IIpunnmaem ycraBky MT3 0e3 usmenenus I, = 600 A, t.; =0,8.

4.1.2. OnpepnensieM K03(p(HULHUEHT YyBCTBUTEIBHOCTH, IIPH IBYX(Ha3HOM KOPOTKOM
3ambikaHuM B Touke K3 munbl 6 kB TII-356 (ocHOBHast 30Ha 4yBCTBUTEIBHOCTH
MT3):

2
ks = B, — 1776 2,96 > 1,5, yto coorBercTBYyeT [1YD 1.3.2.25.
y Iyer, 600

4.1.3 IIpoBepka cymecTByOmux TpancpopmaTopos sueiikn 6 kB I'-5 TIC
35/6 «I'aipyx» (Kr=300/5) mo yc10BHI0 MAKCMMAJIbLHON HATPY3KHU:

Ipa6. max. < Inom.rr

Ipas. vax = I paxr. =261 A

261<300 (ycioBH€ BBITOIHIETCS).

3ameHnbl TpanchopmaTopa Toka ¢ kodppunuenrom 300/5 He Tpedyercsi.

4.1.4. ToxoBast oTceyka:
Tox cpabaThiBaHUsI IO OTCTPOMKHA OT MAaKCUMAJIBHOTO TOKA KOPOTKOT'O 3aMbIKaHUS
Ha ctopoHe 6kB (mmubl 6B TII-356):

I, =K I3

Makc.K3

rae K,-xkoagduurent HagexxHoctu, npuHumaeM pasHbeiM 1,1 (9T-520);

I3, k32~ MAKCHMAIBHBIHA TOK KOPOTKOTO 3aMbIkaHus B Touke K3 (munb 6kB TII-
356);

I, =>1,1-3247 /2051 =3572/2256A
IIpunumaem ycrasky TO 0e3 usmenenusi: I, = 3000A, t.; = 0c (IT-520/50).

4.2. Boioupaem ycraBku P3A B orxoasiineit sueiike 6 kB TII-356:
4.2.1 MakcuMaJIbHAs TOKOBas 3alUTA:
Tox cpabateiBanust MT3 o orctpoiiku ot MT3 stueiiku 6B I'-5:

IMT3

le; <
I-<OTC

rae K, .-koaddunumeHT oTcTpoiiku, mpuHuMaeM paBHbM 1,1;

/lucm
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0
= 540A

I.. <
c3 —
1,1
Tok cpabateiBanus MT3 mo oTcTpoiiku 0T OpocKa TOKa HaMarHUYMBAHUS:
[ > Ky " Kean )
3 = K pab.makc

B

rae Ky-koappuuuent nagexxnoctu, npuaumaeM pasHbeiM 1,4 (Y3A-10PC4);
Kesn- K03ddunmnent camosamycka, IpuHUMaeM paBHbIM 1,3;

K;- koaddunmenT Bo3Bpara, npunumaem paBabiM 0,95;

P ,06.= 460 kBT — ycranosiennas momnocts (400 kBA, 160kBA);

1pa6.maKc. = 51A.

Tok cpabateiBanust MT3:

s 1,4-1,3
<= 095

51 = 98A

Bpewms cpabaThiBaHUsS MaKCHMaTbHON TOKOBOK 3aIIUTHI
tes = turs — At

riae tyrz = 0,8 - MT3 su. 6 kB npucoenunenus I'-5 TIC 35/6 kB «Taiiayx»:
At - ctynens cenektuBHoctu 0,3c.
ts=08—-0,4=04c.

Ipunumaem MT3 : I, = 100A, t.; = 0,4c.

4.2.1. OnpepenseM K03PGUIHUEHT YyBCTBUTEINBHOCTH, IPH JIBYX(Ha3HOM KOPOTKOM
3amblkaHuy B Touke K9 mmnbl 6 kB TII-597:

_ IlgmH.K& — 1912

kgyp = —— = 19,1 > 1,5, uro coorBercTByeT [1YD m.3.2.25.
y Iyer, 100

4.2.3. ToxoBas oTceuka:

Tox cpabaThIBaHUsI IO OTCTPOMKHA OT MAaKCUMAJIBHOT'O TOKA KOPOTKOT'O 3aMbIKAHUS
Ha ctopoHe 10xB (npuBenenssiii k 6kB) (mmHbl npoektupyemoro PII):

= 3
S Iz = Ky Lyakcks
3
z rae Ky-koappuuuent HagexxHoctu, npuaumaeM pasHbeiM 1,25 ( Y3A-10PC4);
Q If;aKc_— MaKCUMaJIbHBIA TOK KOPOTKOTO 3ambikaHus B Touke K9 (6 kB TI1-597);
S I, =>1,25-564 =705A
S
N Tok cpabateiBanus TO no orctpoiiku ot TO s4. 6xB I'-5:
S
i)
) ITO
= I <
. I-<OTC
S
2
$ /lucm
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Bzam. uHB. N?

[lodn. v dama

HHB N° nodn.

rine K, p.-k03pduimuenT oTcTpoiku, MpuHUMaeM paBHbIM 1,2;

les <~ = 2500A

IIpunnmaem ycrasky TO: I, = 720A,t., =0c

n3m.

Kon. y4
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N? dok.

[Toan.

Hama
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CoenacobaHo

4

Bzam. uHB.

[lodn. v dama

Ne nodn.

NHB.

MC 35/6 kB "Tangyk"

r-5 ¢ ¢ KTt 300/5
Pene 3T-520
MT3 600A/0,8¢
TO 3000A/0,0c
777-36717
Tr1-756 §K1 SIKHO-9
400 4BA SKHO-10 TM-758
f K1 Tr1-59611 TI1-759£ _
Krr 600/5 TI1-760£_ ;KZ KrT 600/5
Pene | Y3A 10 PC-4 H.P. Pene | Y3A 10 PC-4
MT3 BbIBEAEHO MT3 BbIBEEHO
T11-356 §K3¢ i TO BblBEEHO ¢ ¢ TO BbIBEAEHO
¢4 § g4 §|¢ 400 kBA
KTt 300/5 KT 300/5 KT 300/5 KTt 300/5
Pene | Y3A 10 PC-4 Pene | Y3A 10 PC-4 Pene | Y3A 10 PC-4 Pene | Y3A 10 PC-4
MT3 100A/0,4¢ MT3 100A/0,4¢ MT3 540A/0,6¢ MT3 100A/0,4¢ ;K3‘
TO 720A/0,0c TO 720A/0,0c TO 2400A/0,0c TO 720A/0,0c
771-52111 T-788 |5 x5 T7-556 | Sk7 TI-597 | S k9
630 kBA 400 KBA 400 kBA
TN-358M | k4 “ T-783 | ke “*2 1n-388n T11-598 2 k10| Mpoexm. 111 “
400 kBA 160 kBA
f K5 ; K7 TI1-384_ TI'I-599_ _ ; K9"
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5. HOPMATNBHBIE CCbIJTKA

Mpn paspaboTke NpoekTHOW 1 paboyen JOKyMeHTaLMmM NCMONb30BaHbI
cnegywoume
HOPMaTMBHbIE JOKYMEHTbI:

1) NocTtaHoBneHwne lNpaButensctea PP Ne87 ot 16 dpespans 2008 r. (B pea.
MocTaHoBneHus MNpaeutensctea PO oT 06.07.2020 Ne864) O cocTase
pasgenos
NPOEKTHOW AOKYMeHTaumn n TpeboBaHNAX K UX COOEPXXaHUIO.

2) NpaBwuna ycTponcTtea anekTpoyctaHoBoK ([MY3J). 7 nsganue. 2020 r.

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

4) MNpaBuna TeXHNYECKOWN IKCMNyaTaunm anekTpoycTaHOBOK NoTpebutenen
(yTB.
npukazom MuHaHepro PO ot 13.01.2003 Ne6).

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

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

7) TOCT 32144-2013. HopMbl kayecTBa 9NeKTpUYeCcKon 3HEPrnn B cuctemax
3EeKTpPoCHabXeHnsa obLLEero Ha3Ha4YeHus.

8) P01 153-34.0-20.527-98. PykoBogsiLune ykazaHus No pacyETy TOKOB
KOPOTKOro
3aMblkaHUs U BbIGOpY anekTpoobopyaoBaHuS.
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