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1. ObLUWME CBEOEHUA
11 OcHoBaHue Ansa nNpoeKkTUupoBaHUA

Pabouasn ookymeHTauma no gaHHOMYy 0ObeKkTy pa3paboTaHa Ha
OCHOBaHUM TexHM4YecKoro 3agaHusa Ha npoekTnposaHue "CTponTenbCcTBO
TpaHcdopmMaTopHOM noactaHuuu, ctpoutenbcTeo J13IM-10 KB B cooTBETCTBUM
c porosopamu Ha Tl Ne 1-55-21-0564r. HoBopoccumck".

1.2 CocTtaB 1 06beM NPOEKTMPOBAHMS

HacToAwmn npoekT BbIMOMHEH B COOTBETCTBMM C TPEOOBaAHMAMMU
3apaHus Ha NPOEeKTUpOBaHME.

YTBEpXAEHHOE TEXHUYECKOE 3aflaHne Ha NPOeKTUpoBaHNE NPUBELEHO B
npunoxeHuu A.
B 06bem npoekTnpoBaHUA HACTOALWEro NPOEKTa BXOAUT:
- pac4yeT TOKOB KOPOTKOro 3amblkaHusa (K3);
- pac4yeT ycTaBoK penenHon 3awmuTbl (P3) .
CocTaB pa3fenoB NPOEKTHON AOKYMEHTaLUMMU U UX COAEpPXaHNe COOTBETCTBYET
TpeboBaHnam noctaHoBneHus MNpasutenbctea PP N287 ot 16.02.2008 r.
«O cocTaBe pa3nenoB NPoOeKTHOM AOKYMEeHTauumn n TpeboBaHmaX K 1x
cogepXxaHuio», B pefakunmn noctaHosneHua npasutensctea PP N2 1044 ot
21.12.2009 r.
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2. NICXOOHbIE OAHHBIE

1. Tokn K3 Ha NC 110/10 kB "PUM" (10 kB)

MakcumanbHbiin pexxum - 1¥max = 11,570 kA

MuHuManbHbin pexium - ¥ min = 7,207 kA

2. [JaHHble no 3awmTtam npuc. 52 INC MNC 110/10 kB "PUM"

- Pene PT-40
- YcTtaBka MT3 800A / 1c
- YctaBka TO 1500A/0,4c

TpaHcdhopmaTtop Toka

TOJ1-10400/5
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WIHB. Ne nooa.

3. PacyeT TOKOB KOPOTKUX 3aMblKaHUU

PacuéTt npomnzsoagunca cornacHo P, 153-34.0-20.527-98 «PykoBogsuime
yKa3aHnsA No pac4éTy TOKOB KOPOTKOro 3aMbiKaHUSA U BblIbopy
anekTpoobopyaoBaHuay. PacyeT HeobxoaMMbIX NapaMeTpoB
paccMaTpMBaeMomn CeTU NpPUBEOEH HUXE.

ConpoTuBneHne nUTarLWen cucTtembl onpeaenim no opmynam:

Xcmax=Un/(N3*1® .. )=10,5/((N3*11,570) = 0,524 Om,
Xemin=Un/(\3*1® ;,)=10,5/((N3 * 7,207) = 0,841 Om.

AKTMBHOE COMPOTUBIIEHNE NPOBOAOB NNHUK onpeaensaeTca nNo opmyne:

R=ry,*L,
roe:

L - AnvHa NnHUKn, KM,
lyn - YAENbHOE aKTUBHOE CONPOTMBAEHUN NNHUKN, OM/KM.

MHD,yKTMBHoe conpoTtueneHune rnposoaoB JIMHUK oripeaendaeTca rno cbopMyne:

X =Xy * L,
rae.

L - AnvHa NuHuUKn, KM,
Xyn - YOENbHOE MHOYKTUBHOE CONPOTMBAEHUMN NNHUK, OM/KM,

ConpotuBneHne TpaHcdopmaTopa MowHocTbio 630 KBA
Z1p = V(RTp? + X1p?) = 8,73 OM
Tok KopoTKoro 3amblikaHus (K3) onpepenserca no opmyne:

1® = Un / (V3 *V((ZR)? + (2X)?)
roe:

2R - cymma akTuBHbIX CONPOTUBIIEHUN NIMHUIA paccMaTpmMBaeMoro yyactka, Om

2 X - CyMMa MHAYKTUBHbIX CONPOTUBIIEHMM JIMHUIA paccMaTpuMBaemoro yvyacTtka, Om

Jlucm
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3.1 Pacuyet TokoB K3 no npucoeanHeHunto
PWIM-52 MNC 110/10 kB "PUIT".

ona pacyeTa TOKO KOPOTKOIro 3amMblkaHUA B ornpenesieHHbIX TO4YKax
HeO6XO,D,MMO pacynTaTb CcornpoTuseHna y4acTtkoB CETU OO 3TUX TOYHEK U
conportunsneHne cnctemMmbl B MakCMMalsibHOM U MUMHUMaAJIbHOM peXunume.

Tabnuua 1. ConpoTuBneHus y4yacTtkoB cetn npuc. PUIM-52.

yaenbhbie ConpoTussieHune
Ne HaumeHoBaHwue Tan | Ceverve, | fnmka, XapaKTePUCTUKY, ’
Yu. aNemeHTa MM2 KM Om/km
R X R X
1 PUM-52 - KPYH-4 ACBn 240 0,209 0,129 0,071 0,027 0,015
2 KPYH-4 - TN-644 ACBn 240 2,008 0,129 0,071 0,259 0,143
3 TN-644 - TMN-644A ACBn 240 0,45 0,129 0,071 0,058 0,032
4 TMN-644A - KPYH-23 ACBn 240 0,8 0,129 0,071 0,103 0,057
5 KPYH-23 - 2BKTI ACBn 240 0,4 0,129 0,071 0,052 0,028
6 2BKTMN - PM-51 ACBn 240 0,2 0,129 0,071 0,026 0,014
7 2BKTMN - PM-51 ACBn 240 0,2 0,129 0,071 0,026 0,014
8 PM-51 - KPYH-37 ACBbn 240 0,2 0,129 0,071 0,026 0,014
9 KPYH-37 - TN-839 ACBn 240 0,35 0,129 0,071 0,045 0,025
10 KPYH-37 - TN-839 ACBn 240 0,2 0,129 0,071 0,026 0,014
11 TMN-839 - TMN-840 ACBn 240 0,4 0,129 0,071 0,052 0,028
12 2BKTM - KTN-9 ACBn 240 0,23 0,129 0,071 0,029 0,016
13 KTM-9-KTM-1 ACBn 240 0,17 0,129 0,071 0,022 0,012
14 KTM-1 - KTMN-5 ACBn 240 0,76 0,129 0,071 0,098 0,054
15 KTM-5 - KTM-2 ACBn 240 0,48 0,129 0,071 0,062 0,034
16 KTMN-2 - KTN-3 ACBn 240 0,52 0,129 0,071 0,067 0,037
17 KTM-5 - KTN-4 ACBn 240 1,35 0,129 0,071 0,174 0,095
18 KTMN-4 — KTN-7 ACBn 240 0,77 0,129 0,071 0,099 0,054
19 2BKTMN - KTN-7 ACBn 240 11 0,129 0,071 0,142 0,078
2 20 PM-51 - KPYH-38 ACBn 240 0,34 0,129 0,071 0,044 0,024
g 21 KPYH-38 - TIM-823T1 ACBn 240 0,62 0,129 0,071 0,080 0,044
=
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ns pacyeTa TOKa KOPOTKOIro 3aMblkaHnd B TO4YKE K1 noHapobaTtcs:

conpoTtunsneHnda y4acTtkoB Ne 1,2 m conportuneneHne cuctemMbl B MakCMMaJZibHOM U

MWHUManbHOM pexume cetn 10 kB.
CornacHo opmyne npuBeLeHHON paHee MoslyvynMm crenyowme BblpaXeHus:

'(3)max= 10,5/ (V3 * V((0,286)" + (0,157 + 0,524)°) = 8,21 KA
B 10,5 / (v3 * V((0,286)” + (0,157 + 0,841)") = 5,836 KA

m

CefieM pesynbTaTbl pacyeToB B Tabnuuy 2.

Tabnuua 2. 3HaveHna TokoB K3 Ha npuc. PUM-52 MNC 110/10 kB "PUIT".

UsH UHH
Touka - - - -
K3 Mecto K3 U6 | max min min max min min
3¢. 3¢. 2¢. 3¢. 30. 20.

K1 Ha wuHax 10/0,4 kB TN-644 10,5| 8,210 | 5,836 | 5,054 | 0,588 | 0,570 | 0,494
K2 Ha wuHax 10/0,4 kB 26KTN 10,5| 6,270 | 4,866 | 4,214 | 0,580 | 0,563 | 0,488
K3 Ha wuHax 10/0,4 kB KTM-1 10,5| 5,988 | 4,708 | 4,077 | 0,579 | 0,562 | 0,486
K4  |Ha wwuHax 10 kB KTM-3 10,5| 4,854 | 4,022 | 3,483 - - -
K5 |Ha wwunHax 10 kB PM-51 10,5| 5,949 | 4,686 | 4,058 - - -
K6 Ha wwuHax 10/0,4 kB TN-823M 10,51 5,412 | 4,370 | 3,785 | 0,575 | 0,558 | 0,484
K7 | Ha wwnnax 10 kB Tr-840 10,5 5,291 | 4,297 | 3,721 - - -
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4. OnpeneasieM ycraBku cpadareiBanus P3A sa4. 10kB PUII-52 T1C 110/10 xB
«PHUID»:

Hcxoanbie 1aHHBIE 1/ pacyera:

CymectByronue yctaBku P3A stu. 10kB PUIT-52 T1C 110/10 kB «PUIT»:
Kr—=400/5

TO: 1500A/0,4c¢;

MT3: 800A/1,0c;

Pene: PT-40

CymectBytonue yctaBku P3A s4. 10kB BBognbIe Ha 2BPTII:
Kr—=400/5

TO: 1300A/0,2c;

MT3: 720A/0,5c¢;

Pene: Arar-200

CymectByronue ycraBku P3A su. 10kB T1, T2 B 2BPTII:
Krr=75/5

TO: 900A/0c;

MT3: 180A/0,3c;

Pene: Arar-200

[Tpoextupyemsoie yctaBku P3A su. 10kB orxoasimue B cropony TII-5:
Krr=400/5

TO: npoekTupyembie

MT3: nmpoekTupyembie

Pene: Arar-200

4.1. IlpoBepsieM aKTyaJIbHOCTH CYLIeCTBYIOIIUX ycTaBOK P3A siu. 10xB
nutawouero uearpa PUII-52 B cBsi3u no6asiaenuem MmomHoctu 15 kBt
(moakarwuvenue TII-630xkBA):

4.1.1. ToxkoBasi oTceuKa:

s Tox cpabaTeiBaHUsI IO OTCTPONUKH OT MAKCUMAJIBHOTO TOKA KOPOTKOTO 3aMbIKaHUs Ha

@ ctopone 10xB (2BPTII 630xkBA):

=

: 3

§ 1c3 = KH'ImaKc.KB

Q
rne K,-xoaddunuent naaexxnoctu, npuaumaem pasisiM 1,1 (mist PT-40);

S I3 k32~ Tok K3 B Touke K1/ (na mmnax 10kB 2BPTIT 630xBA);

S

as}

S l;=>1,1-6270 =6897 A

=

5=}

= JIist cenleKTUBHOTO cpabaThIBaHUs TOKOBOM OTCEUKH BBOJMUTCS BpeMsi cCpadaThIBaHUS
tes=0,4c.

<

£

2 Jlucm
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IIpunumaem ycraBky TO 6e3 usmenenusi: I, = 1504 A, t., = 0,4c.

4.1.2 MakcuMaJibHasi TOKOBasi 3alllUTA:

OmnpenenseM TOK cpabaTbIBaHUS:

Ky - Kean

I; 2 K ) Ipa6.maKc

B

rae K, -xo3ddunment HaaexHoCTH, TpruHUMaeM paBHbIM 1,5 (st PT-40);
Kesn- Koaddunment camosamnycka, IpUHUMAeM paBHbIM 1,3;
K;- koaddurment Bo3BpaTa, npuHuMaem paBHbiM 0,85;

Ia6 maxe~ MAKCUMAaIIbHBIN padounii ToK, 1uist st4. PUII-52 onpeznensiem 1o
MaKCUMAJIbHOW pa3pelieHHON MOIIHOCTH.

Py paspem.prrn—s2 = 706KBT — cymiecTByromnas MakCuMaibHas pa3perieHHast
MolIHOCTh mpucoeaunenue 10xkB PUTI-52;

P 106.prn-s2=15 kBT — nobasnennas momuocts (nmpoexrupyemas TII-630kBA);

Pyvax paspem.pun-s2 = 721 KBT — MakcuMmainbHas pasperieHHas MOIIHOCTb

npucoeauHenust 10xkB PUII-52 B HOpMaibHOM peXKUME C y4eTOM J00aBICHHOMN
MOIIHOCTH;

B pemonTHOM pexkume npucoeaunenune 10xkB I'K-52 pesepBupyer npucoeauHeHne
101xB PUII-4.

Ppaspem pun—4=3463kBT — MakcuMalibHas paspelieHHas MOIHOCTh [PUCOEANHEHNE
10xB PUII-4 B HOpMaIbHOM PEXHUME;

Ppaspemy = 4184KBT — cymmapHasi MakcumaibHas pa3perieHHasi MOIHOCTh
npucoenunenuit 6kB 'K-4 u ['K-5 ¢ yuerom qo6aBieHHON MOIITHOCTH.

P
Ipa6.MaKC. = _\/— paBpem'Z ;A
3-U,-cose
I = 154 = 247 A
pab6.MaKc. \/§ ] 10'5 ) 0’93 -

Tok cpabarsiBanus MT3:

les = =222 247 = 566 A.

IIpunumaem ycrasky MT3 0e3 usmenenus: I, = 800A,t, =1,0c

Jlucm
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WHB. N2 nooa.

4.1.3. Onpenensiem K03pHUIHUEHT YyBCTBUTEIBHOCTH, IIPH IBYX(Ha3HOM KOPOTKOM

3amMbIkaHuU B Touke K3 (ocHOBHasi 30Ha 4yBCTBUTEIbHOCTH MT3):

k _ upxs _ 4214
4yB. T ~ 800
yCT.

4.1.4 IlpoBepka cymecTByOIHMX TpaHcpopmaTopos Toka siv. 10 kB PUII-52

(krr=400/5) o yc10BMI0 MAKCUMAJILHOM HATPY3KH:

Ipa6. max. < Inom.rr

Ipa6. ax = Lt cym + In no6.=247A

247<400 (yciioBHE BBITIOJIHSIETCS).

3ameHna tpancopmatopoB Toka ¢ kodppurpenTom 400/5 Ha GonbIIMiA
k03 uieHT He Tpedyercs.

4.2. [IpoBepsieM aKTyaJbHOCTDH CYIIECTBYIOIIMX YCTaBOK P3A BBOJHBIX Y.

10xB 2BPTII:

4.2.1. ToxoBasi oTCeyKa:
Bri6op Toka cpabatsiBanust no orctporku oT TO s14.10xB PUIT-52:

Lo

I, <
I-<0'I‘C

riae Ky .-ko3ppuumuenT oTcTpoiku, MpuHUMaeM paBHbIM 1,1;
I;,- Tok cpabareiBanus TO s4.10xkB PUIT-52;

I, < 2%-1367A
1,1

= 5,2 > 1,5, uro coorBerctByet [1YD 1n1.3.2.25.

IIJ'[SI CCJIICKTUBHOI'O Cpa6aTbIBaHI/Ifl TOKOBOM OTCEYKH BBOJIUTCS BpEMsI Cpa6aTbIBaHI/I$I

tes—0,2c.

IIpunumaem ycraBky TO 0e3 usmenenusi: I, = 1300 A, t., = 0, 2c.

4.2.2. MakcuMaJIbHAS TOKOBAas 3aII{UTA:
OmnpenenseM TOK cpabaTbIBAHUS:

1MT3

KOTC

['ne Kype-koadpumment orcrpoiiku, npuaumaem paBabiM 1,2 (s PC80m);

800
lo 27 = 727A.

IIpunumaem ycraBky MT3 6e3 uzmenenusi: I, = 720 A,t.;, = 0,5¢c

2021-0564-3K.IM3.P3A
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B3zam. uHs. Ne

Ilodn. u dama

UHB. Ne nooa.

4.3. [IpoBepsieM aKTyaJbHOCTh cymliecTBYyWIIMX yctaBok P3A siu. 10kB 2BPTII

B cropony npoektupyemoii KTII-7 (630kBA):

4.3.1. ToxoBas oTceuKa:

Tox Cpa6aTI)IBaHI/I$I 10 OTCTpOﬁKH OT MAKCUMAJIbBHOI'O TOKa KOPOTKOTI'O 3aMbIKaHHWA Ha

cropore 0,4xB (KTII-1 630xBA):
|c3 =K, |3ﬂ,,a,<c_[(32

rae Ku- ko3 puimeHT Haae:KHOCTH, TpHHUMaeM paBHbIM 1,5 (st PT-40);
12 e k32 - TOK K3 B Touke K3 (na mmnax 10xB KTII-1 630kBA);

l.,>15-579 = 869A
IIpunumaem ycraBky TO 6e3 usmenenmsi: I, = 900 A, t., = 0c.

4.3.2. MakcuMaJIbHAsI TOKOBasl 3aIlUTA:
OmnpenensieM TOK cpabaThIBaHUS:

Ic3 S [MT3/KOTC
rne K, - koohOUuimeHT oTcTpoiku, mpuHuMaeM paBHbIM 1,2 (s PC80m);
l,>720/1,2 = 600A.

Pyomansy= 2520 kBm — cyMMapHasi MaKCUMallbHasl YCTaHOBJICHHAS MOILHOCTb

PUCOCTUHEHUSI.
Lpa6. siaxe = Ppaspews ! ZE U, cosp, A
lpas. axe.= 2520/ V3 -10,5- 0,93 = 150 A
Tok cpabateiBanus MT3:
l,>1,2-1,2/0,95 - 150 = 227A.
Ipunumaem ycraBgy MT3: 1,,=300 A,t; = 0,3 ¢

4.1.3. Onpenensiem k03¢ GUIHMEHT YYBCTBUTEJILHOCTH, IIPU ABYX(a3HOM

KOPOTKOM 3aMbIKaHUM B TOUKe K4 (ocHOBHas1 30Ha yyBcTBUTEJIbHOCTH MT3):

Ky, = 1 sumnscs. ! | yem:= 3489 /300 = 11,6 > 1,5, uto cootetcTByer ITYD 11.3.2.25.

2021-0564-3K.MNM3.P3A
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5. HOPMATWBHBbIE CCbIJ1IKU

[Mpn pa3paboTke NPOEKTHOM K paboyen JOKYMEHTaLMMU UCMOSNb30BaHbI
cnepyowine
HOpPMaTUBHbIE AOKYMEHTbI:

1) NoctaHoBneHune lMNMpasutensctea P® Ne87 ot 16 despana 2008 r. (B pea.
[MocTtaHoBneHus MNMpasutensctBa P® ot 06.07.2019 Ne864) O cocTtase
pa3genos
NPOEKTHON AOKYMeHTauun n TpeboBaHnsaX K UX COAEpPXaHUIo.

2) NMpaBuna ycTponcTtaa anekTpoyctaHoBok (IMY3). 7 naganue. 2019 r.

3) P 34.20.185-94 NHCTPYKUMA NO NPOEKTUPOBAHUIO FOPOACKUX
SMNEKTPUYECKMX
ceten (C U3MeHeHnamMn 1 gononHeHuamn ot 29.06.1999 N213).

4) MpaBuna TEXHNYECKON IKCMIlyaTauum 3NeKTPOyCTaHOBOK NoTpebutenen
(yTB.
npuka3zomMm MuHaHepro P® ot 13.01.2003 N296).

5) FTOCT P 21.1101-2013 OcHoBHble TpeboBaHMA K NPOEKTHOMN 1 paboyen
AOKYMEHTaUUu.

6) MNpaBuna no oxpaHe Tpyaa npu aKcnyaTaunmn aneKTpoycTaHOBOK (Mpukas
Ne328H o1 24.07.2013).

7) TOCT 32144-2013. HopMbl KayecTBa 3MEKTPUYECKON SHEPTMM B CUCTEMAX
3NEeKTPOCHabXeHns 0bLLEero Ha3Ha4YeHus.

8) P 153-34.0-20.527-98. PykoBogsume ykasaHus No pacy€Ty TOKOB
KOPOTKOro
3amMblkaHuA 1 BbIbopy anekTpoobopynoBaHuS.

Jlucm

2021-0564-3K.MNM3.P3A

HUzm.|Kon. y4 lucm|Ne dox| IToon. |Jama







