расчетно-графическая работа по дисциплине «Электроэнергетика»
По теме «Расчет защиты от перенапряжений»
Обеспечить молниезащиту подстанции предприятия. Мощность подстанции и напряжение даны в таблице согласно варианту (номер по списку).
Для расчета нужно предварительно выбрать:
o   трансформаторы ПС, учитывая, что ПС – двухтрансформаторная;
o   выключатели и разъединители для трансформаторов;
o   ячейки КРУ, при условии, что от ПС питается примерно 10-12 потребителей;
o   с учетом габаритов выбранного оборудования определить размер ПС.
Далее произвести расчет молнеезащиты:
o   Рассчитать размеры молнееотводов;
o   Построить зоны защиты ПС по длине, ширине, а так же совместных зон защиты молниеотводов.
	№ варианта
	Установленная мощность ПС, МВт
	Номинальное напряжение ПС, кВ

	6
	20
	35/6
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MOTHHEOTBOI0B HCTOTB3YFOTCA Te 5Ke MPHEMBI, 910 H UL ONHHOIHOTO H IBOHHOIO MOTHHEOTBOMA, HO PACTeT H IOCTPOSHIA OTePTARHS 30HBl L
— KaK U1 TIOTapHBIX.
Tpusep:
UHCI0 NopakenHi MOTHHEH B TOX 3TAHAH H COOPY/KSHHH NEKTPOYCTAHOBOK:
N=(S+6h)(L+6Rm-10° = (393+6. 25)(40+6.25)1.10° = 0,04
JL14 3AIIETH! 3TeKTpooGopyToBasma TIC, pasvepayH 40 M IIHPHHOH H 38,.9M ITHHOH HCTIOTh3yeM 4 MOTHHEOTEOZA, PACTIOTOKEHHEE

Ha BBICOTe 25M. PactéT MPOH3BOTHTCA [UTA 30HBI SALIHTEL THNA A. MOTHHEOTEOTS! TOTAHb! HATEKHO 3AMIHIIATS Kak BEPIIHHAI TIOPTATOB,
PaCTIOTOKeHHbIe Ha BBICOTE SM, Tak H ofopyIoae I1C (3,5:).

OTIpe el TPAHHIIE! OTHHOYHBIX CTEP/KHEBBIX MOTHHEOTBOTOB:
BepIIHHa KOHyca 3aIlHTHL:

/iy =085k = 0,85 25= 21,25x
PaIHyC OCHOBAHHS KOHYCA Ha YDOBHE 3eMITH

£y = (11-0,0020) = (11~ 0,002- 2525 = 26,252

PaTHyC TOPHIOHTATEHOTO CedeHHA 30HE] 3AIIHTE Ha BEICOTE A, = 8
ra = (11-0,002. 25)(25-8/0,85) = 19,4626

PaTHyC TOPHIOHTATEHOTO CedeHHA 30HE] 3AIIHTEI Ha BEICOTE A, = 5,55
ra = (11-0,002. 25)(25-5,5/0,85) =16,37x¢
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COBMeCTHAA 30HA TBYX MOTHHEOTEOIOB T10 INHPHHE TepPHTOPHH, 3aHMMAeMoi IIC (£ =16 8x):
Lsh: h=hy= 212500, =

o 2194625 1y =y =163 7, =1y = 26,2503
COBMeCTHA# 30HA IBYX MOTHHEOTEOTIOB IO IIHDHHE TepPHTOPHH, 3aHMMAeMof TIC (L = 267x):
Lok b=y = (017+3-10* )L~ 4) = 21,25 (0,17+3-10*)(26,7- 20) = 20,792¢ ;
Py = ro(1= g F1,) = 26,25(1-8120,79) = 19,31ae;
Far = ry(= iy 1) = 26,25(1-5,5/20,79) = 16,155
£ =ry= 26,250
4. TIoCTPOEHHE 30H 3AIATHI MOTHAEOTEBOI0B
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TTOCTpOHHE COBMECTHBIX 30H 3AIIHTEL BII CBepXY.
5. 3aTiouenne
6. Crmcok auTepaTyphi

19 6LINOTHEHNA PaBONILL MOXHCHO EOCNOT306AMBCA NEPENUCIEHHON umepamypoil. FICNOTs306aH e OONOTHUMETLHBLY UCHOUHUKOE, &
MOM ULCTE UHIMEPHEM-UCTOUHUKOE NpUEemCIEyemcs.

© JII. Poxicxosa, B.C. Kozytu D1exmpooGopyoeanue cmaryuil u nodcmaryuil. M.: Srepaoamoruzoam , 1987

o JIZ Posxcxoea, JIK. Kapreesa, T.B.Hupxoea D1exmpooGopyoosarue s1exmpuueckux cmaxyuil u nodcmanyui. M.: Fz0ametscxuil
yermp «Axadenus», 2008

© 3awuma cemeil 6-35 kB om nepenanpasicenutl, nod peo. npog. Xawuroea .X., npod. Eedoxyrura I'A., doy. Tadsiubaeea A.H., CIT6.,
Srepeoamonuzoam, 2002z.

© HHempyKyuA no yempoticmey MoTHuesaujumbL 30aHUL, COOpYIHeHNIl  NPOMLILLTEHHbIY KosyHuKayull, M., Hs0ametscimeo M3H 2004z.

© Ocnoevt cogpesennoil a1exmposnepeemuiu. Tox 2. Coepeennas s1exmposnepeemuxa. M.: Hzdamescmeo ML 2010
o Hexenaee b.H., Kpiouxoe ILIL. D1exmpueckas uacmy 31exmpocmanyuil u nodcmanyuil/ Vue6. nocosue 014 KYPCoeozo 1 OunioHozo
npoexmupoganus. — M.: nepzoamosuzoam, 1989
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TosicHeHHsI K BBINOTHEHAIO PACUETHO-TPaQHIeCKOil PaGOTHI 10 TUCHHILINHE «DIeKTPOIHEPIeTHKA)

‘PacueTHO-rpadHYeCKas PaGoTa BRINOTHASTCS Ha THCTAX (hopMaTa A4 TIOMA: JIeBoe-25MM, TIpaBoe- 15\, BepxHee-15MM, HEKHee-15MM.
pngr Texcra Times New Roman, pasvep mpr¢Ta-14, HHTepBar-1,5. OGpaselr 0OPMICHAS THTYIBHOTO JIHCTA PHBEISH HIDKE.

OGbeM paGoTEI cocTaBIAeT 10-15THCTOB.

B COOTBETCTBHH C 3aJaHHEM HEOGXOIHMO BBITIOTHHTS CTETYIONIHE PasIersl.

1. Beelenne

2. BbI60p 0CHOBHOTO 0G0py10oBaHus IIC

3. PacdeT MO.THHe3aMHATHI

'HauG07Iee OTACHBIM MPOABISHHRM C TORKH 3PHHS TIODAKHAS 31AHHH H COOPY/KeHHH ABIACTCA IPIMOH YIap MOTHHH.

MoTHHe aIHTa BEIGHDASTCA T.0., ITOGHI TeOMeTpHIeCKHe pasMepsl [IC BIHCHEATHCH B DATHYC AeHCTEHA MOTHHEOTEOTA Kak Ha YDOBHE
3EMITH, TAK H HA YPOBHE TIOPTATa. BEICOTA MOTHHEOTBOOB PACCTHTEIBACTCA B 3ABHCHMOCTH OT BEICOTHI IOPTATOB.

Cormaco ITY3 TIC H YIeKTPOCTAHIIHH OTHOCATCA K COOPY/KSHHAM Kiacca B1 i B2, [I03TOMy HEOGKOIHMO ONpEISTHTS THCIO TIOpAKSHHH
MoTHHeI B TOX 31aHHi H COOpY:KeHHH HTeKTpOyCTaHoBOK TIC 1o opMyTTe:

N=(S+6n)(L+6k)n10°
e S, L — MApHHA H /UTHHA 3aIIHITAEMOTO 00BEKTA COOTBETCTERHHO, M;
h — HanGOTBIIAY BEICOTA;
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— cpeTHee smCTO Mopaker i MOTHHeH | kY 3eMHOH TIOBEPRHOCTH B FOT. SHAISHIA KOTOPOTO MPHESTEHE! B TAGTHIIE.

Tasruya 1
Hrzenemnocrs, rpososott Cipeameragosoe wco vaspos seommne s |
zcarcasmocta, wroa s’ sesunolt sosepsai

1020 1

20-30 5

10 60 3

So-50 E)

0 u boes

12

Kare10ps yCIPOicIEa MOIHNESAINIBL H OALIAEMOS SHCI0 YAAPOE MOAHIH OLPSLE/HIOL LHIL S0Hb ZALIHLBL

(COOPYXeHIA, OTHOCAIINEC K MIePEOT KATSTOPHH MOTSHAT OOA3ATETBHON MOTHHEIAMNTE, 0HA SAMNTE! JOTLKHA OOTATATE CTEMSHBIO
HATEHHOCTH 99,5% (30Ha SAMNTSI THIa A).

(COOpYXEHMA, OTHOCAMIHECA KO BIOPOH KATETOPHIH MOTYT OGTATaTs OHOH 3AIIHTEI MO THINY A WM THIY b B 3aBHCHMOCTH OT IHCTA
TOpakeHTit MOTHII B TOT: IO THIY A, ec N> 1; 1o Trmy T, ecr N<1.

PacuST MOTHWESAINNTSI 3AKTIONASTCA B ONIDEJETSHMM TIDAHHI 3OHEI SAIIHTEl MOTHHEOTEOIOE.

TIPOCTPAHCTEO. 3AIIHINASNOE OT IPAMBIX YIAPOE MOTHHH.

XOTOpoe TpeacTaBTEET COGOH
‘30HA AIIHTET OTHHOTHOTO CTCRKHCEOLO MOTHHCOTEOTA ¢ h<150 M ONPCICTACTER O hopMymTaN:
Iz somer A:

7y =085
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£y = (110,002}

7, = (L1=0,002k) (e i, 1 0,85)
Jls 30881 B

Iy = 0,920
r=15k]
£y =150k =1, 10,92)

TIe ,— BepIIIHHA KOHYCA 3aIIHTEL M;

% — PaIHyc OCHOBAHHA KOHyCa Ha YDOBHE 3eMTH ;
7, — PaIHyC TOPH3OHTATHHOTO CeYeHH 30HBI 3aIIIHTH] Ha BEICOTE 7, .

1, — BBICOTA CAMOTO BBICOKOTO OGBEKTA.
30Ha 3aITHTBI MEKTY ABYMA CTEP/KHEBBIMH MOTHHEOTBOJAMH HMEET GOMBINHE PasMEpEL YeM CYMMa 30H 3allIHTHI JBYX OTHHOYHBIX
MOTHHEOTBO/IOB, TK. 4aCTh 30H 3alIHTHI /UTA HHX COBMECTHAA.
OMePTAHHA CTepKHEBOH TACTH 30HEI 3AIIHTEL BIIOTHAOTCS 0 PACIETHEIM (OPMyTaM, HCTIOB3yeMBIM LT TIOCTPORHHS 30Hb 3aIIHTSL
OJIHHOYHOTO MOTHHEOTEOIOE.

COBMeCTHAS 20Ha OFAHIFIHEASTCA TOMAHOR KPHEOR, KOTOPYH0 MOAHO TIOCTPOHTS [0 TPEM TOTKaM. JIEe H3 HIX JeKaT Ha BBICOTE Jy, @
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TPEThs PACTIOTOKEHA MEKTY HEMH Ha BBICOTE J, , KOTOPAA OMPEISIACTCSA 10 CIeTyrommHM hopmyTam: [T 30HI A:

Lshih,

Lok b=k =(017+310* YL~k iry = n (1=, f) . =1}
30HA A CYIIECTEYeT IIPH YCTOBHH, €CTH L <3, B IPOTHBHOM CTy9ae MOTHHEOTEOTE! PACCMATPHEAOTCA KAK OTHHOTHELE.

U1 30HEL B:
L =15k,

b= iy~ 0,14(L-15%)
ra=n(=heth)

r=h.

30HaB CyIIECTEYeT IPH YCTOBHH, €CTH L <5% .
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e L— PACCTOSHHSA MEAIY MOTHHEOTBOIAME, M;
, — BEICOTA 30HEI TTOCEPETHHE MK MOTHHEOTBOIAMH;
7, — IMHDHHA COBMECTHOH 30HEI Ha YDOBHE 3eMTH;
r,, — IMHDHHA COBMECTHOH 30HEI HA YDOBHE /1, OT 3eMTH.

(OCHOBHEIM YCTOBHeM HATHHHS COBMECTHOF 3aIIIHTE JEOHHOTO MOTHHEOTEOTA: 7, >0, B 3TOM CITydae KOH(HIYPAIHS COBMECTHOH 30HEI
3aITHTE Ha IUTaHe TPEICTABTAET COGOH 2 PaBHOGEIPEHHBIE TPANeIHH, HMEKIIHE OOMee OCHOBAHHE ITHHOH 27, . KOTOPOE JEKHT

TI0CepeTHHE MKy MOTHHEOTEOTAMH. JIDYTOe OCHOEAHHE TPANTENHH HMeeT JTHHY 2r, .
JIHHHA, COEIHHAKMAA TOYKH YCTAaHOBKH MOTHHEOTBOJOB ABIAETCA IePHeHIHKYIAPHOH OCHOBAHHAM TpPANelHH H JeTHT HX IONOTAM,

©CTH B PaCcYETe TOTYYAeTCH 7, =0, TOIJa COBMECTHAA 30HA MPEICTABIAST COGOH 2 PaBHOGSIPSHHBIX TPEYTOTHHHKA, OCHOBAHHA KOTOPBIX
TIAPATLTETBHBI MEKITy COGOH, @ BEPIIHHEI TeKaT B OTHOH TOUKe, HAXOIAIMIEHCA MOCEPETHHE MEKITy MOTHHEOTBOTAMH.

ECTH B pactéTe MOTYMaeICs, MIO 7, <0, TO TOCTPOSHHE 3OHBI 3ALIMTH He NPOH3BOTHTCH. OGBEKTHL, PACTIONOACHHBIE HA GOTBIION
TePDHTODHH 3AIHINAIOTCA HECKOTBKHMH MOTHHSOTBOTAMH. [IT4 ONDENeNCHHSN BHCNIHMX TPAHHI 30HBI 3JAINATHL MHOTOKDATHBIX




