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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 3amMblkaHnst no npucoegnHenuto PUM-19 MNC
110/10 kB "PUIM".
- pacyeT 1 Bblbop yctaBok P3A no npucoeanHenumo PUM-19 1NMC 110/10
kB "PUT".

HacToawunin NpoekT BbIMNOMHAETCS Ha OCHOBaHUN TEXHUYECKOro 3aaHns
Ha npoekTupoBaHue: "PekoHcTpykuma KI1-10 kB NMC PUIT npuc.19 - TI1-452
r. Hoeopoccumck".

B HacTosiLLeM NpoekTe BCe TEXHNUYECKNE 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 B3pbiBo6e30nacHoOCTw.
MpoekT pa3paboTaH B COOTBETCTBUM C rOCYyAapPCTBEHHLIMWU HOPMaMW,
npaBuMnaMu u ctTaHgapTamu.
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Ne

Bzam. uHB.

[lodn. v dama

HHB N° nodn.

2. UCXOOHbIE OAHHBIE

1. Tokn K3 Ha INMC 110/10 kB "PUM"

MakcrmanbHbIA peXuMm - 1®max = 11,590 kA

MWHMUManNbHbLIN PEXUM - 1®)min = 7,345 kKA

2. laHHble no 3awwmTam npuc. PUMM-19 MNC 110/10 kB "PAM"

- Pene PT-40/10
- YcTtaBka MT3 600A / 1,0c
- YctaBka TO 1500A / 0,4c

TpaHcopmaTop TOKa

TOJ1-10 300/5

n3m.
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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.

ConpoTusneHune nutatowen cuctemol Ha NC 110/10 kB "PUIM" onpegenum no
dopmynam:

Xcmax =UH/ (N3 *1® jax ) = 10,5/ (3 * 11,590) = 0,523 Om,
Xcmin=UH/(3*1® . )=10,5/((N3 * 7,345) = 0,825 Owm.

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
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o

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.

Kon. y4
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3.1 Pacuyet TokoB K3 no npucoeguHeHuto
PWIM-19 NC 110/10 kB "PUAIM-19"

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

Tabnuua 1. ConpoTusneHna yyactkoB ceTtu npuc. PUM-19.

YAe/bHbIe ConpoTtmBneHune
Ne HaumeHoBaHue Tun | Cedere, | fianva, XapaKTepuCTnKn, P ’
- 3/1lemeHTa Mm2 KM Om/Kkm
R X R X

1 PUM-19 - TM-452 ACBn 240 1,3 0,129 0,071 0,168 0,092
2 TN-452 - TN-144 ACBn 240 0,2 0,129 0,071 0,026 0,014
3 TN-452 - TN-144 ACBn 240 0,1 0,129 0,071 0,013 0,007
4 TMN-452 - TMN-2720 ACB 120 2,103 0,25 0,08 0,526 0,168
5 TN-272M - PN-27 ACB 185 0,668 0,16 0,071 0,107 0,047
6 PM-27 -TM-245nN ACB 120 1,21 0,25 0,08 0,303 0,097
7 PMN-27 -TN-242N ACBn 185 0,03 0,164 0,073 0,005 0,002
8 PM-27 - TN-145 ACBn 240 0,06 0,129 0,071 0,008 0,004
9 PM-27 - TN-145 ACB 95 0,36 0,32 0,08 0,115 0,029
10 TM-145 - TM-545 AABn 185 0,445 0,169 0,077 0,075 0,034
11 TM-145 - TM-545 ACB 95 0,14 0,32 0,08 0,045 0,011
12 TMN-545 - TMN-770M AAB 120 0,12 0,25 0,081 0,030 0,010
13 TN-7700 - TM-245MN ACB 95 0,195 0,32 0,08 0,062 0,016
14 TN-245M - TMN-245A ACB 150 0,115 0,2 0,07 0,023 0,008
15 PM-27 - TMn-240 ACBbn 240 0,803 0,129 0,071 0,104 0,057
16 TN-240 -TM-271 ACBn 240 1,457 0,129 0,071 0,188 0,103
17 TN-271-TM-130M ACB 95 0,703 0,32 0,08 0,225 0,056
18 TN-271-TN-130M ACB 120 0,194 0,25 0,08 0,049 0,016
19 TM-130M1 - TM-190 ACB 95 1,39 0,32 0,08 0,445 0,111
20 TMN-190 - TN-290 ACB 240 0,41 0,133 0,068 0,055 0,028

o 21 TMN-290 - TN-690 ACBn 240 0,29 0,129 0,071 0,037 0,021

? 22 TN-690 - TMN-291 ACBbn 240 0,25 0,129 0,071 0,032 0,018

Z 23 TN-291-TMN-179 ACB 240 0,4 0,133 0,068 0,053 0,027

§ 24 TMN-291-TM-179 ACB 150 1,072 0,2 0,07 0,214 0,075
25 TN-179 - HO-2 AnBn 240 1,1 0,161 0,136 0,177 0,150
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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= 10,5 / (V3 * V((0,310)? + (0,090 + 0,528)?) = 4,296 KA
1® . =10,5/ (V3 * V((0,310)? + (0,090 + 1,181)?) = 2,425 kA

Ceepem pesynbTaTbl pacyeTtoB B Tabnuuy 2.

Tabnuua 2. 3HayeHus TokoB K3 Ha npuc. PUIM-19 IMC 110/10 kB "PUIT"

UBH UHH
TouKa - - - -
K3 Mecto K3 U6 | max min min | U6 | max min min
3¢. | 3. | 20. 3¢. | 3. | 20.

K1 |[HawwmnHax 10/0,4 kB TMN-144 10,5| 8,149 | 5,794 | 5,018 | 10,5 0,585 | 0,568 | 0,492
K2 |Ha wwnHax 10 KB PN-27 10,5 4,256 | 3,511 | 3,041 | 10,5 - - -
K3 |Ha wwuHax 10/0,4 kB TN-245M | c.w. 10,5( 3,481 | 2,966 | 2,569 (10,5 0,777 | 0,748 | 0,648
K4 |Ha wwuHax 10/0,4 kB TN-242N 10,5| 4,240 | 3,500 | 3,031 |10,5| 0,365 | 0,359 | 0,311
K5 |[HawwuHax 10/0,4 kB TN-245N 1l c.w. | 10,5 3,416 | 2,919 | 2,528 | 10,5| 0,773 | 0,745 | 0,645
K6 |Ha wwuHax 10 kKB TM-245A 10,51 3,370 | 2,885 | 2,498 | 10,5 - - -
K7 |Ha wwnHax 10 KB HO-2 H.P. 10,5( 1,933 | 1,763 | 1,527 | 10,5 - - -
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Bzam. uHB. N?

[lodn. v dama

HHB N° nodn.

4. Ilposepsiem ycraBku cpadarbiBanusi P3A siueiikn 10xkB PUII-19 IIC
110/10xB «PHUII» B cBsI3U ¢ peKOHCTPYKUHUel rojioBHOro yyacrka KJI-10 kB or
PY-10 kB IIC «PHUID», npucoeaunenue 19 1o PY-10 kB TII-452.

HMcxoanble 1aHHBbIE IJIS pacyeTa:

CymectByronue yctaBku P3A sueiiku 10kB PUIT-26 T1C 110/10xkB «PUIT»:
K+=300/5

TO: 1500A/0,4c;

MT3: 600A/1,0c;

Pene: PT-40

CymectByronue ycraBku P3A B BojHo siueiike 10 kB PII-27:
K:+=400/5

TO: ner

MT3: 480A/0,5¢;

Pene: PT-40

CymectBytonue ycraBku P3A B otxosiieit sueiike 10 kB PI1-27:
K:+=400/5

MT3: 400A/0c;

Pene: PTB-V

CymectBytronue ycraBku P3A B oTxosiieit sueiike 10 kB PI1-27:
K:+=400/5

MT3: 260A/0c;

Pene: PTB-V

4.1. IIpoBepsieM aKTyaJIbHOCTH CylIeCTBYIOIIMX ycTaBOK P3A siueiitku 10xB
nutawiero nenrpa PUII-19 I1C 110/10 kB «PUID».
4.1.1. ToxoBasi oTCceuKa:
Tok cpabaTeiBaHUs 110 OTCTPOMKH OT MAaKCUMAIBHOTO TOKA KOPOTKOT'O 3aMbIKaHUS Ha
muHax 10 kB PII-27 Touka K2:
I; 2 KH'IJ\?/;aKc.KB

rae K, -xoaddunuent naaesxxHoctu, npuaumaeM paBabiM 1,1 (s PT-40);
I3, 32~ Tok K3 B Touke K2 (na mmnax 10 kB PI1-27);

I.;>1,1-4256 =4682 A
JIJist ceneKTUBHOM pabOThl TOKOBOM OTce4kHr Ha nmpucoeaunennn 10xkB PUII-19
HE0OXO0IMMO UCIOJIb30BATh BBIICPKKY BpeMeHU t., = 0,4 C

I[Ipunumaem ycraBky TO 0e3 usmenenus: I, = 1500 A, t., = 0,4 c.

4.1.2 MakcuMaJbHAasl TOKOBasl 3aII[UTA:
OmnpenensieM TOK cpadaTbIBAHMS:

/lucm
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I Ky " Kean 'I

3 = KB pab.makc
rae K,-xkoaddunment nagexxHoctu, npuHuMaeM paBHsiM 1,5 (PT-40);
Kesn- K03 duumuenT camo3amnycka, IpuHUMaeM paBHbIM 1,3;
K;- koadunmenT Bo3Bpara, npunumaem paBabiM 0,85;

Ia6 maxc~ MAKCUMAIIbHBIN pabo4nii TOK, 1iis staeiiku 10 kB PUII-19 onpenensem mo
MaKCUMaJIbHOW pa3pelIEHHOW MOILIHOCTH.
Py paspem.prin—19 = 2430kBT — cymiecTBytomas MakCuMabHas pa3pericHHast

MomHocTh npucoenuHenue 10xkB PUII-19;
Ppa3pem.z . 2430

" V3-U,-cosp +3-10,5-0,93
Tok cpabateiBanust MT3:

= 144 A.

Ipa6.MaKc.

s 2 o2 144 = 330 A.

IIpunumaem ycraBky MT3 6e3 uzmenenusi: I, = 600A,t., =1,0c

4.1.3. OnpeneasieM k03¢GpPpUUHEHT YYBCTBUTEIbLHOCTH, TP ABYX(Pa3HOM
KOPOTKOM 3aMbIKaHUM B TOYKe K2 (ocHOBHas 30Ha yyBcTBUTEAbHOCTH MT3):

I 3041
Kuys. = % =0 = 5,1 > 1,5, uto coorBercTByet [1YD 11.3.2.25.
yCT.

4.1.4. IIpoBepka cymecTByomux Tpancpopmaropon Toka ssueiiku 10 kB PUII-
19 (k+=300/5) no yc10BHI0 MAKCMMAJIbHOI HATPY3KHU:

Ipas. max. < Inom.rr

Ipas. vax = 144A

144<300 (ycnoBue BBIIOJIHAETCS).

3amena TpanchopmaTopoB Toka ¢ ko3 dumuentom 300/5 Ha OonbIIHiA

k03¢ ULIMEHT HE TpedyeTCs.

4.2. [IpoBepsieM aKTyaJbHOCTH CylIeCTBYHOIIMX YcTaBOK P3A B BogHOI sueiike
PII-27:
4.2.1. MakcumajibHasi TOKOBas 3allUTA:

Qé
< Tok cpabateiBanus 1o orcrpoiike or MT3 siueiiku 10kB PUTT-19 TIC 110/10xB
RS
> «PUII»:
§ IMT3
Q I, <
KOTC
5 rae K, .-ko3dduiment oTcTpoiku, mpuHUMaeM paBHbIM 1,2;
,§ I,,- Tok cpabatbiBanust MT3 stueiiku 10kB PUII-19 T1IC 110/10xB «PUILy;
S 600
S Ic3 < ﬁ =500A
= Bpewms cpabaTbsiBaHusi MaKCUMaJIbHON TOKOBOM 3aIIUTHI
S
2
%L /lucm
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o

tes = tc3.npe,a — At
7€ tegnpes-BPEMS cpabatTbiBanust Ha oTxoxsen sueiiku 10kB PUII-19 T1C
110/10xB «PUID»;
At - ctynens cenektuBHoctH 0,5 c.
ts=1,0-0,5=0,5c
IIpunumaem ycraBky MT3 6e3 uzmenenusi: I, = 480A,t., =0,5¢

4.2.2. OnpenensieM KO3GGUUUEHT YYBCTBUTEJIbHOCTH, IPH ABYX(pazHOM
KOpPOTKOM 3aMbIKaHuM B ToOUKe K2 Ha mmunax 10 kB PII-27 (ocHoBHasi 30Ha

yyBcTBUTEAbHOCTH MT3):

12 3041
Kays, = MIL“B = a0 = 6,3 = 1,5, uto coorBetrcTBYyeT [1YD 11.3.2.25.
yCT.

4.2.3. TokoBasi 0TCeYKa: He UCMOJIb3YeTCs.

4.3. [IpoBepsieM aKTyaJbHOCTH CylIeCTBYHOIINX ycTaBOK P3A B oTxoasimiei
siyerike PII-27 B cropony TII-242m:
4.3.1. MakcumaJibHAs TOKOBAasi 3aLIUTA:
OmnpenensieM TOK cpabaTbIBAHUS:
Ky - Kean

I; = K " Ipa6.makc

B
rae Ky-koappuuuent nagexxHoctu, npuaumaem pasisiM 1,5 (PTB);

Kesn- K03ddunnent camosamycka, IpuHUMaeM paBHbIM 1,3;

K;- koaddunmenT Bo3Bpara, npuHuMaeMm paBHbM 0,8;

Ia6 make~ MAKCUMAIBHBINA pabO4uii TOK, 1JIs S4EHKU OnpeensieM no KodGhuiueHty
Tpanchopmaropos Toka 200/5.

Tok cpabateiBanust MT3:

I, =>222.200 = 488 A.
0,85

IIpunumaem ycraky MT3: I, = 700 A, t.; = O c (peane PTB-V (17.5)).

4.3.2. OnpeneasieM K03GpGUUHEHT YYBCTBUTEIbLHOCTH, IPHU ABYX(Pa3HOM

KOPOTKOM 3aMbIKaHUM B TOYKe K4 Ha mmmuax 10 kB TII-242n (ocHOBHAs 30HA

yyBCcTBUTEAbHOCTH MT3):
_ D, _ 3031

kyys = = 4,33 > 1,5, uro coorBerctByet [1YD 1.3.2.25.
y Iyer, 700

o

5

5

@ 4.4. IlpoBepsieM aKTyaJIbHOCTH CYyLIeCTBYIOIINX ycTaBOK P3A B oTxoasimiei
siueiike PII-27 B cropony TII-145:

S 4.4.1. MakcuMaJIbHAasl TOKOBAas 3aLUTA:

S OmnpenenseM TOK cpabaTbIBaHUS:

Z > Ky " Kean

E I; = K—B " Ipa6.makc
rae K, -kospunuent naaexxnoct, npuaumaeM paBasiM 1,5 (PTB);

S

2
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Ne

K- K03ddunmuenT camosarmycka, mpuHUMaeM paBHbIM 1,3;
K;- ko3 pumenT Bo3Bpara, npuHuMaeMm paBHbiM 0,8;
Ia6 maxc- MAKCUMAIIBHBIA pabounii TOK, JUist AYEHKU ONpEIENsieM 1o Koddpuumenty

Tpanchopmaropos Toka 200/5.

Tox cpabateiBanust MT3:

les = =22 200 = 488 A.

’

IIpunumaem ycrapry MT3: I, = 700 A, t., = 0 c (pesie PTB-V (17.5)).

4.4.2. OnpenensieM k03¢ PUIHEHT YYyBCTBUTEJIBLHOCTH, IPU ABYX(Pa3HOM
KOPOTKOM 3aMbIKaHuM B ToOUKe K6 Ha munax 10 kB TII-242n (ocHoBHasi 30Ha
yyBcTBUTEAbHOCTH MT3):

Liwns, _ 2498

kyyy =—==——=3,6 = 1,5, uro coorBerctByeT [1YD 1.3.2.25.
y Iyer, 700
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CoznacobaHo

o

B3am. uHB.

[lodn. v dama

Ne nodn.

NHB.

11C 110/10/6 kB "fOxrHas"”

o2

KTt 300/5
Pene PT-85/1
BbIKMIOYEHO f’” MT3 | 360A/0.5¢
npv nepesofe Harpy3ku Ha PUM-19 TO 1080A/0,0c
Tr-179
Tr1-291 Tr1-178
71C 110/10 kB "PHIT" = =
Tr1-690 Tr1-180 Tr1-858
PUII-19 EI: EI: KtT 300/5 — — ——
Pene PT-40/10 Tr1-290 Tr1-164
MT3 | 600A/1,0c 2 —
Tr1-190
T1-452 TO 1500A/0,4c _
Tr1-1301 Tr1-4710
T-144 | 51
630 kBA Tr-271
Tr-272n ——
Tr1-240 ﬁ
f K1 " 200/ BkntoyeHo
il 0075 npv nepesoae Harpy3ku ¢ t0-2
Pene PTB
MT3 480A/0,5¢
TO -
{14 H.P.
Pr-27 t|* So I c.u. r I c.u.
d: i KT 200/5 i i KT 200/5
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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 naganue. 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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