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Paboyass gokymeHTauus paspabotaHa B COOTBETCTBUM C rPagoCTPOUTENbHBIM
NNaHoOM 3eMeNbHOro yyacTka, 3ajaHMeM Ha MpOeKTUpoBaHWe, rpagoCTPOUTENbHbLIM
pernameHToM, JOKyMeHTaMn 06 MCnonb3oBaHMM 3eMENTbHOrO y4yacTka Ansi CTPOUTENLCTBA,
TEXHUYECKMMM pernameHTamn, B TOM 4ucre YycTaHaBnmBawwummyn TpeboBaHua no
obecnedeHunto 6e3onacHon akcnnyaTtaunmn 3gaHnn, CTPOEHUIN, COOPYXEHUN N Be30nacHoro
NCMNOMb30BaHNA Mpuneramnwmx K HUM Tepputopun, M C cobnogeHnem TeXHUYECKUX
YyCNoBUMN.
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1. OBLWIUE CBEOEHUA
1.1 UcxoaHble AaHHbIe U OCHOBaHMe AA NMPOeKTUpoBaHUA

Paboyas gokymeHTaums ans cTpouTenbcTBa No gaHHOMY o6bekTy paspaboTaHa Ha
OCHOBaHUWN  YTBEPXOEHHOro rnaBHbiM  uMHXeHepom OAO  «HOCK-anektpocetn»
TexHn4yeckoro 3agaHus Ha MNpPOEKTUPOBaHME MO OOBLEKTY «3InekTpocHabxeHne JIlY
pacnofioXXeHHoe Ha  3eMenb-HOM  yyacTke Ans  WHAUBMAOYANbHOTO  XKUIULLHOIMO
CTPOMTENbLCTBA, C pasMeLleHNEM WHOUBMAOYANbHOrO XWNOro Aoma ycagebHoro Ttuna no
agpecy: r. Hosopoccuick, yn. TymarnHas, gom Ne 20 k TY Ne 1-55-17-1196».

1.2 CocTtaB 1 06 beM NPOEKTUPOBaAHUA

HacToswmn npoekT BbIMNOMIHEH B COOTBETCTBMM C TpeboBaHuaMM 3agjaHua Ha
NPOEKTUPOBaHME.

YTBEpXKOEHHOE TEexXHUYEeCcKoe 3adaHne Ha MpoeKkTUpoBaHMe nNpuBeAEeHO B
npunoxexHun A.

B o6bemM npoekTnpoBaHns HAaCTOALLEro NpoeKkTa BXOAUT:

- pacyeT TOKOB KOPOTKOro 3amblkaHus (K3);

- pacyeT YCTaBOK MaKcMmarbHOM TOKOBOW 3aLumTbl (MT3);

CocTtaB pasgernoB MPOEKTHOM [OOKYMEeHTauuM W WX CcoAepXaHue CcoOoTBeTCTByeT
TpeboBaHnam noctaHoBneHus [pasutenbctBa PO Ne87 ot 16.02.2008 r. «O coctaBe
pas3genoB MNPOEKTHOM AOKyMeHTauuu u TpeboBaHMAX K UX COoOepXaHuio», B pedakumu
noctaHosrieHns lNpasutenoctea PO Ne 1044 ot 21.12.2009 .
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2. ICXOAOHbIE AAHHBIE

. Tokn K3 Ha INC 110/6«ACK»:

MakcumanbHbI Pexum — 18may=17,702 KA,
MUHUManNbHbIA PexXum — 1®)min= 6,697 KA;

MUHUMAanbHbIA pexxnM — 1@min=5,800 KA.

2. KabenbHble 1 BO3ayLHbIE NUHMK 6KB yyacTBylowme B pacyeTe:

w

NC 110/6«CK» — PI1-25 :
Pr-25 — Tr-286:
TrM-286 — Pri1-3:

3x185mMm2, L=1,17KMm.
3x185mm?, L=0,50KMm.

. TpaHcdhopmaTopbl Ha NoACcTaHUMNAX (yYacTByloLWMe B pacyeTax):

TMI-400kBA Ha TI1-286.

4. NanHble no npuc.20 Ha NC 110/6 «ACK»:

les = 960 A — yctaBka MT3;
lcs = 4800 A — yctaBka TO;
ln = 278 A — TOK Harpysku.

2x(3x240mm?), L=1,50km.
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f1C -110/6 kB
"[CK " npuc.20

K1 K3

£c Xc Xal Ral Xn2 Ra2| Xn3 Ra3
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3. ONPEAEJNEHUE TOKOB K3

Pacuét npoussoguncs cornacHo P[0 153-34.0-20.527-98 «PykoBogsiuime ykasaHus

Mo pacyéTy TOKOB KOPOTKOrO 3aMblkaHUs U BbIBOPY anekTpoobopyaoBaHMs».

Mpymem 3a HauvanbHy TemnepaTypy npoBogoB uw= 30 °C. [llonHoe Bpems

oTkntoYeHus uenu K3 npumem torkn=0,5 ¢

roe

roe

ConpoTusneHne nutaroLlen cuctemol ansa npuc. 1
Xemax = Un / (N3 * I®max ) = 6,3 / (V3 * 17,702) = 0,206 Owm,
Xemin = Un/ (N3 * 1®min ) = 6,3/ (V3 * 6,697) = 0,543 Owm.

AKTUBHOE COMNPOTUBIEHME NPOBOAOB NMHMK onpeaenseTcs no popmyne:
R=ryg*L*(T+ un)/(T+ Unopm),

T = 236°C ycnoBHas TemrnepaTypa ansa anomuHus, 234°C — ansa megu,

un=30°C,

Unopm=20°C,

L — anvHa nuHUn, KM,

lyn — yOenbHOE aKTUBHOE COMPOTUBIEHNN JIMHUN, Om/Kkm.

NHAayKTMBHOE CONPOTUBNEHNE NPOBOAOB NMMHUK onpeaensieTcs no oopmyne:
X=Xya* L,
L — AnnHa nuHunK, Km,

Xyn — YAeINbHOE NHOYKTUBHOE CONPOTUBIIEHUN JTTUHNMN, Om/km,

Conpotusnenue nuHum ot NC 110/6kB «[CK» po Pr1-25
Rn1' = 0,129 * 1,50 * (234+30) / (234+20) = 0,194 Om, [ans ogHoro kabens]
Rn1=Rm'* 0,5 = 0,097 Owm, [aBa kabens B napannens]
Xn1=0,071*1,50 = 0,053 Om.
ConpoTusnexue nuHum ot PI1-25 po TI1-286
Rn2= 0,167 * 1,17 * (236+30) / (236+20) = 0,195 Om,
Xn2=0,073*1,17 = 0,085 Om.
ConpoTtuenexHvne nuHum ot TI1-286 go Pr1-3
Rn3=0,167 * 0,50 * (236+30) / (236+20) = 0,084 Owm,
Xn3=0,073*0,50 = 0,037 Om.
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ConpoTtueneHne TpaHcdopmatopa MmowHocTbio 400kBA

ZTp = 4,465 OM,

Tok kopoTkoro 3ambikaHus (K3) onpeaensieTcs no oopmyne:

®max = UK / (V3 * V((ZR)? + (£X)?)

Tabnuua 1. — PesynbTaTbl pac4éta TokoB K3 ang npuc.20

10.

ByXdpasHbli
TpéxdasHbin Tok K3 Heyxa
ToK K3
Touka
K3 MecTo KOpOTKOro 3aMbIKaHNS Makcumane- | MuHumane- | MuHnmans-
HbIN PEXUM, | Hbl PEXUM, | HbIN PEXUM,
|(3)max, KA |(3)min, KA |(2)min, KA
- LWnHel 6kB IMNMC "OCK" 17,702 6,697 5,800
K1 LWnHbl 6B PI1-25 13,168 6,020 5,214
K2 WwnHbl 0,4kB TI1-286 0,754 0,705 0,610
K3 LWnHbl 6B PT1-3 5,996 4,231 3,664
:
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11.

4. PACYET PENIEUHON 3ALLUUTHI
[MpoeKkTHble yCTaBKM 3alpUT paccUUTLIBAKOTCH AN OLEHKN MPUMEHUMOCTU BblOpaHHbIX
ycTponcTts P3 1 He mMoryT ObITb MCNOMNb30BaHbl B KAYECTBE IKCMyaTaunoHHbIX. Tok K3 u yctae-
Ku cpabaTbiBaHWs 3almUT — NPOEKTHbIE, X CrieadyeT YTOYHUTb NPy Hanagke B 3aBUCUMOCTU OT
(PaKTUYECKMX 3HAYEHUI Harpy3ku Ha onaepax, ASMH NMHUA U UCXOLHOro 3HaYeHus Toka K3.

Harpyska Ha dmaepe 20 INC 110/6kB « ACK» cocTtaBnser:
Pu = Pucyw + Punpexr = 3031 + 630 = 3661kBT
Ih = lhoyw + lunpexr = 278 + 58 = 336A

4.1 Ha otxopswen syenke Ne20 MNC 110/6kB «[CK» ycTtaHoBneH TpaHccopmatop
Toka (TT) HomuHanom 600/5A. Tok Harpy3km coctaBnseT 56% oT HomuHana TT. 3ameHa

TT He TpebyeTcs.

4.2 Pac4ét MTS3 auenkn Ne20 NC 110/6kB «[OCK»

PacuyéTtHble PacuéTtHasa gpopmyna

yCrioBus 3
5 MepBUYHbI TOK cpabaTbiBaHUS 3aLUThI
OTCTPOWKK

Ot Hanbonblero les= Ku * Kean * lnarp / Ka

TOKa Harpysku lwar p= 336 A — TOK Harpysku;
HOpPMarbHOro Ku= 1,2 — KO3hd. HageXHOCTN;
pexnma Ks = 0,8 — k03dpp. BO3BpaTa;

Kesn= 1,2 — KO3p. camo3sanycka;
les=1,2*1,2*336/0,8=605A

CywectBytowas yctaBka MT3 auenkn Ne20 MNC 110/6kB «[CK» coctasnset 1080A,
4yTO Bonblle pacyeTHOM ycTaBki. CnepgoBaTenbHO, 3aMeHa yctaBku MT3 He TpebyeTcs.

4.3 OueHka adpbpekTnBHOCTU MT3 OT MUHMMANbHOIO TOKa KOPOTKOrO 3aMblkaHUA K
TOKy cpabatbiBaHus 3awmTtbl ansa sdenkmn Ne20 NC 110/6kB «JCK»:

- B OCHOBHOW 30HE 3alLUUTbI:

Ki= 1@min / lcs= 5214/ 1080 =4,8 > 1,5

- B pe3epBupyemMon 30He 3aLmThbl:

Ki= 1@min / lcs= 3664 / 1080 = 3,4 > 1,2

- B pe3epBupyemMoin 30He 3alUunTbl 3a TpaHCOopMaTOPOM:

Ky= 1@min / lca= 610 / 1080 = 0,6 < 1,2 (cornacHo MY obecneyeHne YyBCTBUTENbHO-
ctm MT3 3a TpaHcgopmaTopom 6/0,4kB He ob6s3aTenbHO)
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4.4 Pacyét TO a4venkmn Ne20 NMC 110/6kB «OCK»

12.

PacuyéTHble ycrnosus

OTCTPOVKMN

PacuéTtHas dopmyna

[MepBMYHbLIN TOK cpabaTbiBaHNA 3aLUUTbI

Ot HambonbLluero Toka Tpex-

dasHoro K3 B Havane cmex-

HOro yyacTka

lcs = Korc * |(3)max K1

I®max k1 = 5214 A — Tok TpexdasHoro K3 B Touke K1;

Korec = 1,2 — KOS(PPULMEHT OTCTPONIKY;
lca=1,2 * 5214 = 6257 A

4.5

3.5 1

2.5

15 1

CywectBytowas ycraska TO syenkn Ne20 MNC 110/6kB «[CK» coctaBnsieT 8640A,
47O BonbLle pacyeTHOM ycTaBki. CnepoBaTenbHO, 3aMeHa yctaBku TO He TpebyeTcs.

4.5 KapTbl CENEKTUBHOCTMU:
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13.
5. PACYET CYLLUECTBYIOLLEW N3M HA YBEJIMYEHUE HATPY3KU

5.1 Pacuem Ha Hazpes Kaberis pabo4um moKkom
Pac4yeTHbIM TOK Harpy3kuM Ha NIMHUIO 3MeKTponepesaym npucoeauHsaemMyo K ayemnke
Ne20 INC 110/6kB «[CK» coctaBnseTt
lpb =336 A.

[onycTMMbIA TOK Harpysku Ha NMHUIO 3niekTponepedayn nNpucoeuHaEeMyto K ayemnke
Ne20 MNC 110/6kB «CK» coctasnsaeT (ana kabensa 2xACB 3x240mm?)
lpon =2 * 390 = 780 A.

BbinonHseTcs ycnosue lgon > lp. Kabenb BblaepXnt 4ob6aBOYHYO Harpysky.

5.2 Pacyem Ha mepmMu4eckKyo ycmou4yueocms
MakcnmanbHbIM TOK KOPOTKOro 3amMblkaHust Ha wuHax 6kB MNC 110/6kB «[CK» co-
CTaBNsET:
|(3)max =17702 A.

Bpems cpabaTbiBaHUS 3aLUTbI:
ts = 0,8 + 0,045 = 0,845 c.

TepMmuyecknin KOIPPULMNEHT:
C =90.

MuHuMansHoe ceyeHne kabens No TepMMYEeCKon YCTOMYMBOCTU K TOKY K3 cocTaBuT:
Frin = ®max * Vts / C = 8227 * V1,045 / 90 = 181 mMm?2

CeueHne kabenbHon nuHUK, npucoeamnHaemon kK sdenke NeNe20 MNC 110/6kB «ACK»
coctaBnaeT 2x240Mm?, 4yTo Gonbliue pacyeTHoro. Kabenb NpoxoauT Mo YCroBuio TepMuye-
CKOW YCTOMYMBOCTN.

Jlucm
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npukazom MuHaHepro P® ot 13.01.2003 Ne6).

3neKTpoCcHabxeHnst ObLLEro Ha3HaAYEeHNS.

3aMblkaHnA 1 BbIGopy anekTpoobopynoBaHus.

6. HOPMATUBHbIE CCbIJIKA

Mpn paspaboTke NpoekTHOM M paboyer OKYyMEeHTauum MCMNonb3oBaHbl crnegylolmne
HOPMaTUBHbIE AOKYMEHTbI:
MocTtaHoBneHue lNpaButensctea P® Ne87 ot 16 deBpana 2008 r. (B pea.
MoctaHoBrnenusa [lpasutensctBa P® ot 22.06.2013 N 360) O cocraBe pa3genos
NPOEKTHOW JOKYMEHTauuu U TpeboBaHNSX K UX COAEPXKaHMIO.

1)
2)
3)
4)
o)
6)
7)

8)

lMpaBuna ycTponcTea anekTpoyctaHoBok (MY3). 7 usgaxne. 2006 r.

PL 34.20.185-94 HCTpyKUMA MO NPOEKTUPOBAHNIO TOPOACKUX SNEKTPUYECKUX
ceTen (C uaMeHeHnammn 1 gonosniHeHmsamm ot 29.06.1999 N213).
[MpaBnna TeEXHMYECKOW IKCMyaTaumm 3NEKTPOYCTaHOBOK noTpebutenen (yTB.

FOCT P 21.1101-2009 OcHoBHble TpeboBaHMA K MNPOEKTHOM u paboyen
AOKyMeHTauuu.
MOT PM-016-2001. MexoTpacneBble npasuna no oxpaHe Tpyga (npasuna
©e30nacHOCTM) Npu 3KCnIyaTaumm 3feKTPOYCTaHOBOK.
FOCT 13109-97. Hopwmbl KayecTBa 9NEKTPUYECKOM IHEPrMM B CUCTEMAX

PO 153-34.0-20.527-98. PykoBoasiumne ykasaHusa no pacyeTy TOKOB KOPOTKOroO
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