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[lenb MUCIUIUIMH — MOATOTOBKA CIIEIUAINCTA BHICOKON KBaTM(PUKAIIUHU, CIIOCOOHOTO BBITIONHATH BCE 3a7a4H, CBSI3aHHBIE C
MPOCKTUPOBAHUEM CHCTEM AJICKTPOCHAOKEHHS M OCBETUTEIILHBIX CETEH.

3aa4u AUCIUILUINH - OCBOCHHUE METOJIUK PACUYETOB AJIEKTPUUYECKUX HATPY30K, CBETOTEXHUYECKUX PACUETOB OCBETUTEIBHBIX
CEeTeMN.



HGHI) " 3a1a41 ITPOCKTUPOBAHUA

[lenb KypcOBOTO MPOEKTA MO AIEKTPOCHAOKESHHUIO MPOMBIIUICHHBIX MPEINPUITANA — IMOATOTOBKA CTYJIECHTOB K BBITIOJHEHUIO JUILIOMHOTO TPOEKTa
Ha 3aBepllaroleil cTaauu o0y4yeHus! B YHUBEPCUTETE.

3ajaud KypcoOBOI'O MPOCKTUPOBAHUS: CUCTEMATH3allMsl, PACIIMPEHUE U 3aKpEIUVICHUE TEOPETHUYECKUX 3HAHWM IO CHEeHHAIbHBIM JAUCIUIUIMHAM:
puoOpeTeHne U pa3BUTHE HABBIKOB PEIICHUS WH)KEHEPHBIX 3a/1ay C HCIOJb30BAaHHEM COBPEMEHHBIX METOJOB pacueTa, BBIMOJHEHHS YepTexeid
npearaeMbiX KOHCTPYKIIUH, OBIIQJCHHE METOIMKON BBIOOPA AIEKTPOOOOPYIOBAHUS U CXEM DIICKTPOCHAOKECHHSI C UCIIOJIb30BAHUEM JUPECKTHBHBIX,
WHCTPYKTUBHBIX U CIIPAaBOYHBIX MaTEepUAOB, COBPEMEHHBIX HAYYHBIX W HH)KEHEPHBIX pa3pabOTOK B 00JacTH 3IIEKTPOCHAOKEHUS, YMEHHE
oOpMIIATh TEXHHUYECKYIO JOKyMeHTanuio B cooTBeTcTBHsIME [ OCTOB.

ConepxaHue MpoeKTa

KypcoBoii mpoeKT COCTOUT U3 MOSICHUTEIHHOW 3alucKu W Tpadudeckoid yactu. OObeM TEKCTOBOW YacTH NOJDKeH cocTaBisaTh 80—100 cTpanuil
IeyaTHoro Tekcra. I'paduyeckas 4acTb COCTOUT UX YEThIpeX udepTexei popmaTa A2.

[TosicHuTenpHas 3alIMCKa JI0JIKHA COJEPXkKaTh: TUTYJBHBIM JIUCT, 3aJJaHiE€ HAa KypCOBOE IIPOEKTUPOBAaHUE, pedepar, orjiaBleHue, pa3ienbl IPOEKTa,
CIMCOK MCII0JIb30BAaHHOM JTUTEPATYphl, IPUIOKEHHUS.

KypcoBoii mpoeKT 0JKEH BKIKOYATh CIEIYIOLIUE PA3IEIIbL:

— BBEJICHHE;

— KpaTKYIO XapaKTEPUCTHKY TEXHOJIOTHYECKOTO MpoIiecca U TPEOOBAaHUS K HAJIE)KHOCTH DIIEKTPOCHAOKEHUS;

— ONpeZieNICHHE PACUETHBIX JEKTPUUECKUX HArPy30K LEXOB U MPEINPUATHS U HOCTPOCHUE KapTOTPaMMBbl Harpy3oK;

— BBIOOP HOMHUHAJIBHOTO HATIPSDKSHUS JIMHUH 3JICKTPOIIepeIauu, UX YUCIIa, CEYCHUS M MAapKH IPOBOJIOB;

— BBIOOP CXEMBbI BHEIIHETO 3JIEKTPOCHAOKEHUS TPEATIPUATHS;

— BeIOOp MotrHocTH TpaHchopmaropos ['TIIT (ITI'B) n mecta ux ycraHOBKU;

— BBIOOD CXEMBI BHYTPEHHETO 3JIEKTPOCHA0KEHUS;

— BBIOOp CXEMBI LIEXOBOM CETH;

— BBIOOP KOMIIEHCUPYIOIIHUX YCTPOUCTB;

— pacueT TOKOB KOPOTKOTO 3aMbIKAHHUS;

— BBIOOD U MPOBEPKa SIEKTPUUYECKHX allapaToB U TOKOBEAYIIUX YacTel;

— pacy€T 3alUT U UX COIJIaCOBaHUE;

— BBIOOp CXE€MbI aBTOMAaTHKH, CUTHAJIM3AIUU U Yu&Ta.

I'paduueckas yacTh JODKHA BKITFOYATh:

— reHepaJIbHBIN TUIaH MPEANPHUITHS C HAHECEHUEM Ha Hero KapTorpaMMbl Harpy30K U BHYTPHU3aBOJICKOW CETH BBICOKOTO HAPSKEHHUS;



— OJTHOJIMHEIHYIO CXeMY JIEKTPOCHAOKEHHUSI IPEATIPUSTHS;
- IIJIaH 1IeXa C PACCTaBKOW 000PYIOBaHMS U HAHECEHHEM CUJIOBON CETH HU3KOTO HAIIPSKCHHSI,
- OZIHOJIMHEMHAs cXema Lexa.

3aI[aHI/I€ Ha IIPOCKTUPOBAHUC

KypcoBoii npoekT «nekTpocHabkeHNue IPOMBILUIEHHBIX NPEANPUATHID BKIIOYAET B ce0s AIeKTpocHa0keHne 3aBojia U AleKTpocHadxkeHus Llexa.
VcxonHbIMH JJAaHHBIMM Ha IPOEKTHUPOBAHUE 3JIEKTpOCHAOXeHHe 3aBoja SBISIOTCS: T'€HEPalbHbIM IJIaH MPEeANpUITUS C pa3MELICHHEM IEXOB ,
MOJIBE3/IHBIX MYTEH, CBECHUS 00 MCTOYHMKAX MUTaHMA, OOIIas yCTaHOBJIEHHAs] MOIIHOCTH P,,, TPUEMHHUKOB 3JIEKTPOIHEPTUHU, KOIPPHUIIUEHTHI
cnpoca K. U MOIIHOCTH cOs@ MO LexaM Mnpeanpuatus npuioxkenue 1. CeneHust o0 3TUX BEIMYMHAX MO KaKJOMYy BapuUaHTy 3a/laHUs U
reHepasbHble MIaHbl IPEANPUATHI IPUBOAITCS B TAOINLIAX.

HoMuHanbHasi MOLTHOCTb MCTOYHHKOB 3HEPrOCUCTEMBI S, = 1000 MB-A, a ee OTHOCHTENIbHOE PEAKTHUBHOE CONPOTHBIIEHHE Ha CTOPOHE

HamnpspbkenueM 110 kB cocrasnser )*(C =0,3. CTonMOCTb SIMEKTPOIHEPTHH C> = po yreepiaennsM tapudam PYO/(KBT9). I'omoBoe wmcio wacos

HCIOJIb30BaHUsI MAaKCUMyMa aKTUBHOW HArpy3ku 7, M MPOJIOIDKUTENBHOCTh paboThl B TOAY 71— BBIOMpAETCs MO CIPaBOYHUKY, B 3aBUCHMOCTH OT
poJa MPEanpusTAs U YKuciia CMEH. [IpooIDKUTEIbHOCTh CYTOYHOTO MaKCUMyMa Harpy3ku paBHa ty, = 1 4. BEICOKOBONBTHBIE DJIEKTPOABUTATENN
SIBIIIIOTCS. CHHXPOHHBIMHU.

B 3amanuu He ykazaHa cymmapHasi yCTaHOBJIEHHAsi MOITHOCTh NMPUEMHHUKOB llexa, ee cieayer onmpeaenuTh CaMOCTOSITEIbHO COTJIACHO BapHaHTY
3a/laHus B IPUIIOKEHUH 2 KypPCOBOTO MPOEKTA.

[lex nMeeT Tpu MPOM3BOJCTBEHHBIX OTHEIeHUsA. Hampumep, MexaHUYECKOE, 3arOTOBUTEIILHO-CBAPOYHOE, Ky3HEYHO-TEPMUYECKOE, a TAK)KE CKJIaJ
TOTOBOM MPOAYKIIMM U KOMHATY MacTepoB. TpexdazHbIMH 3IEKTPONPUEMHUKAMH I[eXa SBISIOTCS aCHHXPOHHBIC JIBUTATENTH (IMIPUBOJBI CTAHKOB,
MIPECCOB, KY3HEUHBIX MOJIOTOB, BEHTHJISITOPOB), MIEKTPUUECKUE MMeun conpoTuBiaeHus. K omHO(a3HbIM MpueMHHUKAM 3JEKTPOIHEPTUU OTHOCATCS
CBapOYHbIE TPaHC(HOPMATOPHI, FTEKTPOCBAPOYHBIE MAIIIUHBI, CBETUIILHUKH C IIOMUHECIIEHTHBIMU U Ta3opa3psaHbiMu tamnamu J[PJI. AcuHXpoHHBIE
JIBUTATENIM XapaKTEPU3YIOTCSI HOMHHAIBHOW aKTHBHOW MOIIHOCTBIO Py, PA3BUBAEMON MMHU Ha Baly, a OCTAJbHBIE MPHEMHUKH — MOIIHOCTHIO,
notTpednsseMoil U3 cetu (Poy WU Sypy). KpaTHOCTH MyCKOBOTO TOKAa BCEX ACHHXPOHHBIX JBHUTaTeNed paBHa 5,5. PaboTa 31meKTpONpHEMHHKOB
XapakTepusyercsi K0dQOUIIHESHTOM HUCIOIb30BaHUs K,, K03()OUIIHEHTOM MOITHOCTH COS @0, a Takxke (s psurareneit) KI1J 7,,,,. HomunamsHOE
HaIpspKEHUE BCEX JIEKTPOIPUEMHUKOB paBHO 380 B.



YKA3AHHMA K BBINTIOJIHEHUIO PA3JIEJIOB ITIPOEKTA

Bo BBeneHun HeO6XOI[I/IMO C(l)OpMyJ'II/IpOBaTB Tpe60BaHI/IH K CHUCTEMC 3JICKTpOCH8.6)KeHI/I}I " ONpPCACINTb HA3HAYCHUC KYPCOBOI'O IMPOCKTA C YUCTOM
COBPCMCHHBIX TCHICHIINI Pa3sBUTUA BHGKTpOCHa6)K€HI/I${.

Kpatkas xapakreprcTrka TEXHOJIOTHYECKOTO MpoIecca
U TpeOOBaHUS K HAJICKHOCTH IIEKTPOCHAOKECHUS

B »TOM pasgene TpUBECTH OCHOBHBIE XapaKTEPUCTUKU TPEANPHATHSA: HAMMEHOBAHWE, BHIbI BBIMYCKACMOH MPOIYKIIUH, OCOOCHHOCTH
TEXHOJIOTMYECKOTO IMPOIecca, YHCIO CMEH, MOCICACTBHS IMEPEPhIBOB AIICKTPOCHAOKEHUS, KAaTEeropHio Oecrepe0OHHOro 3JIeKTPOCHA0KEHHS
NPEANPUATHS B IEJIOM, OOIIYI0 YCTaHOBJICHHYIO MOIIHOCTh NMPHEMHHUKOB C HampsbkeHueM 10 u Bbimie 1000B; yka3aTh HalMyue HMCTOYHHKOB



3arpsA3HEHUs] OKPYKAIOLIEH cpezibl, 0COOEHHOCTH IeHIIaHa (KOJIMYECTBO LIEXOB, UX PACIIOJIOKEHUE, BO3MOKHOCTh IPOKJIAIKN BO3IYLIHbIX JIMHUMH,
Mmecto I'TIII, u T.11.), NICTOUHUKHU AIEKTPOCHAOXKEHUS NPeAnpusaTUs (MX MECTOIIOJIOKEHHUE, paciiojlaraéMas MOIIHOCTb, HAIIPSHKEHUE).
XapakTepucTHKa MPOEKTUPYEMOTI'0 IieXa J0JKHA COJlepKaTh: OOLIMe CBEJCHUS O LI€Xe, BUbI BBITYCKaeMOW MPOAYKLUHU U JaHHBIE 110 UCXOAHBIM
MaTepuagaM, HaMMEHOBaHUE 000PYOBaHMs, TUIl IOJCTAHIIUU, U T.II.



OHpCI[CJICHHe PACUYCTHBIX SJICKTPUYCCKUX HAI'PY30K

B kypcoBoM mpoekTe onpeeNeHIe pacueTHRIX HATPY30K B CETAX HU3KOTO HANPSDKEHUS IPEyCMOTPEHO IBYMSI METOAMHU:
— YIOPS0YEHHBIX TuarpamMm (K03 UIMEeHTa UCTIONb30BaHMs B KO3 PHUITMEHTa MAaKCUMYyMa);
— ko3¢ punmenra crpoca.

1. Memoo ynopsidoueHHblX Ouazpamm.
[To MeTOy YIOPSIOUYECHHBIX JIMarPaMM B KYPCOBOM IPOEKTE PACCUNTHIBAIOTCS HATPY3KHU B IIEXE.
CornacHo METOTy pacdyeTHasi MOIIHOCTH TPYIIIBI AJICKTPOTIPUEMHUKOB ONPEAeIseTCs Mo (opMyIie:
P, =K,P=K, K,P,, kBr,

u- Hom'

rae P. — cpeiHsAs akTUBHAsI MOIIHOCTB TPYIIIBI 3JIEKTPOIIPUEMHUKOB, KBT;
P, — cyMMapHasi HOMUHaJIbHAS aKTUBHAS MOIIHOCTD IPYIIIBI 3JIEKTPOIIPUEMHUKOB, KBT;
K, — rpynnoBoii ko3 duuneHT Makcumyma;
K, — rpynmoBo#i k03 puireHT NCIoIh30BaHUS AKTHBHON MOIIHOCTH.

2XP

H

ITpu 3ToM K03 (PUIIMEHT MaKCUMyMa pacCMaTpUBAETCs Kak (YHKIHS IBYX NEPEMEHHBIX, T.e. K, = f(ns,Ku ), rae N, = , — d¢dexTuBHOE

YHCJIO AIEKTPONPHUEMHHUKOB (€ClIi N,>N, TO CIEAYET MPHUHATH N,=N).
I'ne PH HOMHHaNbHAs MOIIHOCTb, PMax- HOMHHAIbHAS MOLTHOCTh Hanbo0JIee MOIIIHOTO MPUEMHHUKA B TPYIIIIE.
M

OTy PYHKIHIO MOXKHO MPEICTaBUTh B BUE TaOIUIIBI 2:
Tabnumna 2 — 3aBucumocts K, ot N, 1 K,

n K,

’ 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
4 3,43 2,64 2,14 1,87 1,65 1,46 1,29 1,14
5 3,23 2,42 2,00 1,76 1,57 1,41 1,26 1,13
6 3,04 2,24 1,88 1,66 1,51 1,37 1,23 1,10
7 2,88 2,10 1,80 1,58 1,45 1,33 1,21 1,09
8 2,72 1,99 1,72 1,52 1,40 1,30 1,20 1,08
9 2,56 1,90 1,65 1,47 1,37 1,28 1,18 1,08
10 2,42 1,84 1,60 1,43 1,34 1,26 1,16 1,07
12 2,24 1,75 1,52 1,36 1,28 1,23 1,15 1,07
14 2,10 1,67 1,45 1,32 1,25 1,20 1,13 1,07




16 1,99 1,61 1,41 1,28 1,23 1,18 1,12 1,07
18 191 1,55 1,37 1,26 1,21 1,16 1,11 1,06
20 1,84 1,50 1,34 1,24 1,20 1,15 1,11 1,06
25 1,71 1,40 1,28 1,21 1,17 1,14 1,10 1,06
30 1,62 1,34 1,24 1,19 1,16 1,13 1,10 1,05
100 121 1,12 1,10 1,08 1,08 1,07 1,05 1,02

B xypcoBoM npoekTe 1o MeTo/y ynopsilo4eHHbIX JUarpaMM pacCuuThIBalOTCA MOMHOCTH Py, Qp, Sp anexTponpuemuukos Liexa.
[Tonmy4yeHHble pe3yiabTaThl IPEACTABICHBI B TAOIULE 3.

Tabnuia 3 — PacueTHble Harpy3ku JeKTponprueMHuKoB Llexa

Haumenosanue PY CpenHue Harpy3Kku PacueTHble Harpy3ku

P HOM)Y P HOMZ) tg 90/
1 kBTt nina kBTt Ku cosQ m P(" QC: n, R',u.aA K PP’ QP’ SP’ IP’

ANEKTPONPUEMHHUKOB kBT | kBap P | kBt | kBap | kKB'-A | A

Hroro no HIC 1

1110

Bcero na mmnaax HH

2. Memoo xkoaghgpuyuenma cnpoca.
[To MeToay K03 duIIMeHTa CIPoca B KYPCOBOM MPOEKTE PACCUNTHIBAIOTCS HATPY3KHU B 10 MPEAMPHUSITHS.
DTOT METO/I IPUMEHSETCS B TIPOCKTHOM MPAKTHKE MPU OOJIBIIIOM YHCIIE DJICKTPOIIPUEMHHUKOB. B COOTBETCTBUY € 3TUM METOJIOM JIOITYCKACTCSI
OIPEAEISITh MOIIHOCTH OTACBHBIX IIEXOB [0 CPEAHUM 3HaYCHUSIM K03 (uUIMeHTa crpoca:
P, =K.P,, kBT,

C" Hom?

rae Py, — CyMMapHasi HOMUHAJIbHAsl aKTUBHAs! MOLTHOCTb CHJIOBBIX JIEKTPONPUEMHUKOB 1ieXa, KBT;
K. — ko3¢ dunireHT cpoca JaHHOW IPyNIIbl 3JIEKTPONPUEMHHUKOB.



PacueTHas PE€aKTUBHAasA MOIITHOCTD ITPU W3BECTHOM BEIIMYHHE Pp_H:
Qp.n = tgw : Pp.n ! KBaP’
rze g — Ko3QPUIHUEHT peaKTUBHON MOIIHOCTH, COOTBETCTBYIOIIUI 3aIaHHOMY COSQ.

[ToxydeHHble pe3ynbTaThl CBOAUM B TaOIHIy 4.
Tabnuua 4 — PacueTHble Harpy3Ku 11eXOB KOMOMHATA

No Poons
HanmenoBanue mexa Hox

nexa kBT Ke cosQp gy P, xBt Q. Sps I maxs

kBap kBA A

Hroro

PacueTHast akTUBHAsA MOIIHOCTh IPUEMHHUKOB OCBELICHUS 11€Xa TaKXKe ONPEEIIeTCs 10 METoy Kod(puuueHTa crpoca:
Poo = KeoPuouoK kBT,

C.0" mom.0” “np.a’

rae K., — ko3 puimeHT cnpoca NpueMHIUKOB OCBELICHHUS;

Kip.a — K09 QUIMEHT, yUHTHIBAIOMIMHA IIOTEPU MOIIHOCTH B ITYCKOPETrynupyouiei anmnaparype, K, , =112;
Por.0 — CyMMapHas HOMMHAJIbHAs! MOILIHOCTb IPUEMHUKOB OCBEILEHUs, KBT, onpeneiseMas 10 BBIPAKEHUIO:
PHOM.O = Pyd.o y!

rie Pyy, — yAenabHas yCTaHOBIEHHAs MOITHOCTh OCBETUTEIBHBIX IIPHEMHHKOB (1aM) Ha 1 M’ OcBelaeMoii oy nexa, kBr/m?;

F, — momanp nona nexa o reHniaxy, M.
lMazopazpsanbie nammbl (TroMuHecieHTHBIE, JIPJI) uMcmons3yroTcs Ha NpeanpusTHU KaK OCHOBHBIE HMCTOYHUKUA cBeTa. JIJIsi HUX peakTUBHAs
MOIIHOCTB OINPEIEIAETCS M0 BBIPAKEHUIO:

Q,, =P, 199, kBap,
riae tg¢, — K03 GUIMEHT peaKTUBHON MOIIHOCTHU 3JIEKTPOIPUEMHUKOB OCBEIIECHUS.

B xypcoBoM mpoekTe BrIOMpaeTcs TUM UCTOYHUKOB CBETA JIJISl IEXOB U TEPPUTOPUU MPEANPUITHS. BEIOOp KOTMYECTBA U CXEMBI PAa3MEIICHUS JIaMIT
He TpeOyercs. PacueTsl cBeneHbI B TAOIUILY 5.
Tabnuia 5 — PacueTHass MOIITHOCTh MPUEMHHUKOB OCBEIICHHS

2 Py&_oy PHOM.OI Pp.m Qp.o:
Br/m® kBT Keo 1800 kBT KBap

Ne

Hexa HaumeHnoBanue niexa F,, M

OcBenieHne NpeAnpHsITHs

Ha ocHoBaHuM mpeapIaylnX pacueToB COCTABIISIEM CBOJIHYIO TaOIHUIly pACUETHBIX HArPYy30K IIEXO0B MpeanpusaTus (tTabmuma 6).



Tabnuna 6 — PacyeTHble MOITHOCTD AJIEKTPONPUEMHUKOB MPEANPUATHS

P Q Q P Q S
HaumenoBanue nexa pno p.o» p.us p.oy P P P
exa b kBT kBT KBap KBap kBT kBT kB-A

OcBemnieHne NpeANPHITHS

Hroro na cropone HH

[otepu B TpancdopmaTopax ['TITT
Hroro Ha cropoue BH

[TonHast pacueTHass MOIHOCTb JIEKTPOIPUEMHHUKOB HU3KOI'O HANpsDKEHUs 11eXa, 0 KOTOPOH BBIOMPAIOT IIMHOINPOBOJBI, KaOelu, 3JEeKTpUIECKHUe
anmnaparhl:

S0 =\(P + P, +(Q,,+Q, F

PacyeTrHble OIHYIO S, 7777, AKTUBHYIO P, 777 1 peakTuBHYIO Q) 17777 MOLIIHOCTH IpeIPUATHS, OTHeCeHHbIe K muHaM U = 6-10 kB I'TIII, onpenensem
II0 PAaCYETHBIM aKTUBHBIM M PEAKTHBHBIM Harpy3kKaM BceX LIeXOB (Kak cUI0BbIX — 10 U Bbime 1000 B — P, P4, Qp. Qpe, TAK U OCBETUTENBHBIX
P,, n Q,,) ¢ yueToM MOTEpPb MOIIHOCTH B I€XOBBIX TpaHcopMmaTopax (AP, AQ,) U kodhdHLUEHTa Pa3HOBPEMEHHOCTH MAaKCUMYMOB K,
CUJIOBBIX 3JIEKTPOIIPUEMHHUKOB:

P, =P  +TP K, +IP  +TAP, xBr,

p

Q!’-FHH = (ZQP-H + ZQP-‘? )KPM + ZQP-O + ZA(gmu KBaps
rae Kp.w = 0,95— KOB(b(i)I/IHI/IeHT p%HOBpeMeHHOCTI/I MaKCI/IMYMOB Hany3KI/I OTACJIBHBIX rpyrm HpI/IeMHI/IKOB,

— 2 2 .
Sp.rnn - \/Pp.rnn +Qp.nm KB-A.
ITorepu aktuBHOU AP, 1 peaktuBHOI AQ, MomHocTel B kabensix PC BH B npeaBapuTenbHbIX pacdeTax He YUUTHIBAEM B BUY UX MaJOCTH.

Jlns BeIOOpa JMHUE nuTaromeil cetn HanpsbkeHueM 35-110 kB u tpancdopmaropos I'TIIT HeoOX0omuMO OINpeaeuTh pacueTHYI0 MOIIHOCTh Ha
muHax Belciero Hanpsbkenns 35-110 kB I'TIIL

OTa MOIIHOCTh OTJIMYAETCA OT MOIIHOCTU Sy 777 32 CUET NMOTEPh aKTMBHOW M pEaKTHMBHON MolHocTel B Tpancpopmaropax I'TIII. Kpome storo,
peakTuBHas MOIIHOCTh Ha BBojax TpaHcdopmaTtopoB I'TIII x cOopHbiM muHam PY 6-10 kB He Oyner paBHa pacyeTHONW PEaKTUBHON MOIIHOCTU
Qp.rum mpepnpusThst, a cauzutest 10 3HaveHus Q, =Q, . —Qpey —Q, oy CormacHo «YxasaHuil Mo KOMIICHCALMM PEAKTHBHOM MOIIHOCTH

3HA4YCHHUC Q31 KaKAOMY NPCANPUATUIO 3a1aCT SHCPIroCUCTEMA. B KYPCOBOM HPOCKTE 3TO 3aJaHHUC IPUHUMACM B BUJC!:



Q. =W¢p,P p.rrr KBap,
rie tgep, =0,328— skoHommyeckn LenecooOpa3HOe 3HaueHHE KOI(p(GHLUEHTAa pPEaKTHBHOM MoIMHOCTM Ha mmHax 6-10 xB PY ITII,
COOTBETCTBYIOIIEE COS @y, = 0,95.

T.x. Ha nanHoM 3tane Tpancgopmatopsl ['TIII emie He BEIOpaHbl, TO MOTEPU MOLUTHOCTH B HUX MPUOIMKEHHO ONPEEISIIOT 0 hopMyiaM:

AP, = O’Ozspl,FHH kBT,

AQ,, rrr =018 pr,rr KBap,

e S, :,/Pﬁ_ o + Q24 KB-A — mHojHas pacdyeTHas MOIIHOCTb, OTHeCEHHas K cOopHbIM muHam 6-10 kB PV TITIIT ¢ yueToM KommeHcaruu

PEaKTUBHOM MOILHOCTH.
Torna nosiHas pacueTHasi MOIIHOCTh Ha IIMHAX Bbicuiero Hanpspkenus 35-110 kB T'TIT:

Sp.n =4 P;Z;.n +Q;.n = \/(Pp.rnn + APm.FITH)Z + (Qp.rnn + AQm.rnﬂ)2 kB-A.




Bri6op mecra pacnionoxxenus I'TIIT (ITT'B)

g onpenenenust mecronodoxxenus ['TII (III'B) Ha rennnan npeanpusiTis HAHOCUTCSI KapTorpaMMa JIEKTpUYECKUX Harpy30K. OHa mpencTaBisieT
co00li pa3MelleHHbIe Ha MeHIIJIaHe KPYTH, IUIOIAAN KOTOPBIX B BBIOpAaHHOM MaciuTade paBHbI PACYETHBIM MOILITHOCTSIM LI€XOB, T.€.

P, = 7R/m, kB,

OTKYJ1a paanyc OKPY>KHOCTH (MM)

rae Ppi — pacueTHas akTHBHas MOIIHOCTS I-TO 1iexa, KBT;

M — MaciTad MOIIHOCTH, MPUHUMAETCS UCXO/IS U3 y100CTBAa TEOMETPUUYECKOTO MTOCTPOCHUSI.
JInst KaXao0ro nexa HaHOCUTCS CBOSI OKPYKHOCTh. KaKIblii Kpyr UMEET 3alTPUXOBAHHBIN CEKTOP, COOTBETCTBYIOIIMM IO TJIOIMIAAN OCBETUTEIBHO I
Harpyske.
KaprorpaMmma axkTUBHBIX Harpy3ok IE€XOB NPEANPUATHS TO3BOJISIET HAWTH LEHTp dnekTpuueckux Harpy3ok (LIOH) Bcero mnpenmpusrtus.
Koopaunats! [I1DH MoxHO onpenenuts 1o ¢popmynaam

LD ~ T ¥ ~ N

p.i pii
rze Xi, Yi — KOOpAMHATHI LIEHTPOB HArPy30K OTJEJIbHBIX 1IEXOB, M.
Pesynbrare pacuera odopmiisieM B BUE€ TaOTUIIHI 7.

Tabnuua 7 — Beibop mecropacnonoxenus ['TIT

Ne P, X, P,Y,
HanmMenosanue mexa P,, kBt X, M Y, M P P R, MM
nexa kBt'M kBt'M
Htoro — — —

[Momygaem X, ,m; Y, ,M.
[Tpumep kapTOrpaMMBbl aKTUBHBIX HArpy30K IIEXOB MPEINPUATHS MPUBEICHA HA PUCYHKE 2.



[Turanue
oT 11/cT

CHUCTEMBbI

Puc. 3. Kaprorpamma akTUBHBIX Harpy30K LEXOB IIPEANPUATHS.




BLI60p HOMHWHAJIBHOTI'O HAITPSKCHUA U CXCMbI BHCITHCT'O C-)JIGKTpOCHaG}KCHI/ISI

[Tpu BHINOJTHEHUHU PACUYETOB LEIECO0OPA3HO K CUCTEME BHEIIHETO IEKTPOCHA0KEHUS OTHECTH TPaHC(HOPMATOPHI, YCTAHOBJICHHBIE HA MOJICTAHIIUN
HHEPrOCHUCTEMBI, a TAK)KE IMUTAIOIIUE JIMHUU BMECTE ¢ KOMMYTAallMOHHO-3AIUTHON annapaTrypoi, yCTAHOBICHHON B HA4aJIe JINHUU.

T.k. Ha TPEANPUATHH UMEIOTCS MOTPEOUTENN MEPBOM M BTOPOI KaTeropwii HaAEKHOCTH, TO MPEIyCMAaTPUBAEM COOPYXKEHHE IBYX MHTAIOIIUX
JIUHU.

Bri6op nHanpspkenuit st nutaromux jgunauit 1o [T npeanpusTys BBITONHAEM CIeIYIOIUM 00pa3oMm.

JUia onpeneneHus palyOHAIbHOTO HAIPSDKEHMs BBIYMCIAEM HECTaHAApTHOE HAIPsDKEHHE, COOTBETCTBYIOIEE DPACUETHBIM JaHHBIM. Pacuer

BEITIONHSIEM 110 (hopmyite CTrinia:
U,.,= 4,34,/L+0,016P, kB,
rae L — mivHa muHum, KM;

P — nepenaBaemas MoHOCTh, KBT. IIprHMMaeTcs paBHOM pac4eTHON aKTUBHOM HArpys3ke NpeanpusaTis P, ,.
JIJ1si TEXHUKO-PKOHOMHYECKOTO CPAaBHEHUSI W3 HAIPSKECHUN, UMEIONINXCS Ha MOJCTAHIIMU YHEPrOCUCTEMBI, BHIOMPAeM OJHO BBIIIE U OJHO HUXKE
Upay-
Janee onpeneinseM TEXHUKO-DKOHOMUYECKHE ITOKA3aTENH.

1. KanumanvHule 3ampamat.
OHM cKJIaJBIBAIOTCS U3 CTOUMOCTH K, BBIKIIIOUATENEN BMECTE C X yCTaHOBKOW B OPY mozacraHIMM 3HEProcucTeMbl U CTOMMOCTH K, BO3YLIHBIX
muanit (BJI):
K=K,+K,, tbIC. pYO.
B KypcoBOM IpoeKkTe BBIKJIIOYATENH, YCTaHABINBAEMbIE Ha MOACTAHIIMH SHEPrOCUCTEMBI, BRIOUpPAeM IO YCIOBUSAM MPOAOKUTENLHOTO pekuma 0e3
MIPOBEPKHU IO YCIOBUSAM KOPOTKOro 3ambikanus (K3).
[IpenBapuTensHO mIomaas ceueHus nposogos BJI U=35-110 kB onpeznensem no MeTo1y 5KOHOMUYECKUX UHTEpBaJIOB [3]. [l 3TOr0 BRIUUCISAEM:

Jo = [EFP «Bripys)”2,
c,

rne E, — HopmatuBHbINA K03 punment s¢pextusHocty, £, = 0,12;
p — K03 HUIMEHT OTYUCIICHU Ha aMOPTHU3aIIUIO, 0.€./TOT;
T — BpeMsi MaKCUMAaJIbHBIX TOTEPh 4/TOJ; A rpaKOB HArpy30K TUIIOBOM (POPMBI BETMUMHA T ONPEAEIIeTCs 0 IMIIUPHUECKON (opmyIie:
2
TM
T=7,= 0124+ —"—| -8760u.
10000

MaKCUMaJIbHBIN TOK JTUHUU (A):



I = i =21,
\/§U HOM

IOCJIE Yero Mo HOMOrpaMMaM SKOHOMHUYECKUX MHTEPBAIOB [3] onpezensieM 3KOHOMUYECKOE CeUeHHUE MUTAIOUINX JIMHUM.
Jlanee BbIOpaHHBIE TPOBO/IA IPOBEPSIEM:
a) 1Mo ycJIOBUSIM KopoHupoBaHus (s muauu 110 kB u Beime).
Jlnist yIOBIETBOPEHUS 3TOTO YCIOBHS TUIOIIAL CEYCHHUS IPOBOJOB J0DKHA OBITH HE MEHBIIIE MUHUMAJIBHOM U1l JAHHOTO HANpshKEeHus (Tabauma
I1.5.5 [3]).
0) 10 YCJIOBUSIM HarpeBa B HOPMaJIbHOM M MOCJTICaBAPHITHOM PEKUMaX.
[IpoBepsieM BBINOTHEHHUE YCIOBUI

1, <1, |

max < Idon )
2. I'o0osbie sKxcnyamayuoHHble pacxooul.
B Hux Bxomsr:
a) CTOUMOCTb TTOTEPH IEKTPOIHEPTUH B JIHHUSAX (THIC. PyO./TON)
U, =c,AW,,
rae AW, — notepu 3JeKTPO3HEPTUH B IMHUAX, ThIC. KBT-u/rox;
_ 2
AW, =nAP, KZ?L7/1000,
TJIe #1 — YUCIIO TUTAIONINX JIMHHI;
AP, 5, — IOTEPU MOIHOCTH B IMHUU IPU JJIUTEIBHO TOYCTUMOM TOKOBOI Harpyske, KB1/km (Tabm. [14.2 u I14.4 [1]);
K,=1,/1,,,—xo>hduiment 3arpy3xu TMHIH.
0) CTOMMOCTbh AMOPTU3AIIMOHHBIX OTYMCIIEHUH Ha JTUHUU (ThIC. py0./TON)
Hfl = pa.flKﬂ’
1€ Do, — HOPMA aMOPTU3ALMOHHBIX OTUYUCIIEHUH [T BO3AYIIHBIX JIMHUH (Tabum. 11.5.27 [3]).
B) CTOMMOCTHh aMOPTHU3AIIMOHHBIX OTYUCIICHUH Ha BBIKJIFOYATENH (ThIC. py0./T0T)
He = pa.sKe '
TJIE Py — HOPMA aMOPTU3ALMOHHBIX OTYUCIICHUH TS CHIIOBOro obopynoBanus (tadu. I1.5.27 [3]).
CrouMocCTh pacxo0B Ha OOCIY)KMBAHHE M PEMOHT OOOpYIOBaHUS HE yYUTHIBa€M, T.K. 3TU COCTABIIAIOIINE HU3MEHSIOTCS B paccMaTpUBaEMBbIX
BapHaHTaX HE3HAYUTEIIBHO.
Takum oOpazom

u=u,,+4", +H1, teic. pyod./ron.



3. Ilpusedennvie 3ampambi.

Omnu omnpenenstorcs o Gopmyie:

E K+ U, teIC. pYy0./TOA.

3:

[TonydenHble pe3ynbTaThl 10 00OUM BapHaHTaM 3aHOCUM B Ta0nuiLy 8.

(v

-OKOHOMHUYCCKOC CPABHCHHUEC BAPUAHTOB HANIPSIKCHUA MMUTAIOIIUX JIMHUA

Taodnuua 8 — TexHUKO
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Br16op unciia u MoiHocTH cuitoBbIX TpanchopmaTopos ['TII

s motpedureneii 1-it u 2-if kateropuu npuHUMAIOT nByxTpanchopmaropusie I1C. Onnoctpanchopmaropusie TII ncnonap3yroT, Kak MpaBUIIo, MPH
Harpyskax JOIMYCKalOIIMX JUIMTEIbHbIN epepblB TUTAHUS.

Br160op MomHoCcTH TpaHCHOPMATOPOB OCYILECTBIISIEM B CIEIYIOLIEM MOPSIKE.

OnpeaensieM KO3QPHUIUMEHT 3arpy3kd B HOPMAJIbHOM PEXHUME:

_Se _Ty
32 S TF

[To 3naueHusMm K, u ty, onpenensieM K03(QPHUIMCHT JOIMYCTHMON CUCTEMAaTHICCKOU Meperpy3ku Ky, B HOPMAITLHOM PEXKHIME.
Bri6upaeM HOMUHATBHYIO MOIIHOCTH TPAHC(HOPMATOPOB:

max

=Sﬂ KB-A,

on

HOM

2 9] v v
e Sy =/ Pont Q’, kB-A — pacueTHbIi M0Ty4acoBON MAKCUMYM MOJIHONH MOLIHOCTH.

Hameuaem nBa BapraHTa MOLITHOCTHU Sypy1 U Sypy2, ONMKANIIINE K pACUETHOMY, TPAHC(OPMATOPOB U JUISI KAKOTO U3 HUX OIpeIesieM:
— K03 PUITMECHT 3arpy3Ku B HOPMAITLHOM PEXHME B IIEPUO]] MAKCUMyMa Harpy3KH

Smax
ﬂHOle - stml !

smax
ﬂHop,wZ = 28

HOM2
— K03(1)(1)I/IHI/IGHT 33pr3KH B HOCHeaBapHﬁHOM pe)KI/IMe B HepI/IOJI MaKCI/IMyMa Hany3KI/I C y‘-ICTOM BO3MOXXHOTO OTKJIFOUCHUA SHGKTpOHpI/IeMHI/IKOB
TpeTbeﬁ KaTeFOpI/II/I

ﬂ — Smaxk(1+2) _ Smax.ae
asl — - ’
S Homl S Homl
ﬂ — Smaxk(1+2) _ Smax.as
ae2 - ’
SHIJM2 SHOMZ
rac k(1+2) — A0JIA SJICKTPOIIPUCMHHUKOB HepBOﬁ )51 BTOpOﬁ KaTerOpI/Iﬁ B MAaKCUMyMC CYMMapHOﬁ HarpyskKu
k _ Smax(l+2) _ Smax _Smax(S)
(1+2) Smax Smax



JlaHHBIE HAMEYEHHBIX TPAaHC(POPMATOPOB MPHUBEIECHBI B Ta0IUIIE 9.
Ta6mmma 9 — [TapameTpsl BBIOMpaeMbIX TpaHCHOPMATOPOB

Tun Iorepu, kBT L % LeHa,
tpancpopmaropa | P, | P, v THIC. pYO.
Hanpsoxerne Ul kB (BapuanT 1)

u,, %

1)
)

(©)
(4)

Hanpsoxerne U2 kB (BapuaHT 2)

Janee onpeenseM NPUBEACHHBIE 3aTPAThl 3, U BCEX BAPMAHTOB. J[JI 5TOro nociie10BaTeNnbHO HAXOIUM:
— KalMTalbHble 3aTpaThl K Ha IPHOOPETEHHE U YCTAHOBKY 3JIEKTPOOOOPYAOBAHUS:
K=K, +K,, +K,, tbiC. py0.,

rae Ky, Kp; K — KanuTalbHble 3aTpaThl COOTBETCTBEHHO Ha TpaHcdopmaropsl (Tabmuus! 3.5 u 3.6 [4]), pasbenunutenu (tabmuna 5.5 [4]),
KOpOTKO3aMbIKatenu (Tabnuna 5.6 [4]);
— DKCIUTyaTallMOHHbIE pacxoasl M = MU, . +H ,, TeIC. py0./TOZ,

rae Uy, ., =c,AW, — CTOMMOCTb IIOTEPh NEKTPOSHEPTHH B TpaHc(opmaTopax (TeiC. py0./rox);

rae AW, — rofoBble OTEpH AMEKTPOIHEPTHU B TpaHC(PopMaTopax, Teic. KBT-u/rox;

1 S2
AW, =NP,T, + =P, ™ r;
N
HOM.m
U, — cTouMOoCcTh aMOPTU3ALIMOHHBIX OTUYUCIICHUH Ha 3IIEKTPOo0OOpyI0BaHue (ThIC. py0./TON)
a, =p,K,

/i€ p, — HOpMa aMOPTU3AIIMOHHBIX OTYUCIICHUH 7151 CUIoBOro obopyaoBanus (tadm. I1.5.27 [3]).
— npuBeeHHble 3atpaTel 3 =FE K+ M, ThIC. py0./TON.

Pesynbrathl pacueToB cBeneHsl B Tabmuiry 10.
Tabmuua 10 — TexHUKO-3KOHOMUYECKOe cpaBHEHUE BapuaHToB TpaHcopmartopos ['TIIT
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Bb160op uncia u MOIIHOCTH LIEXOBBIX TPAHCPOPMATOPOB C YUETOM
KOMITEHCAIIUU PEAaKTUBHOU MOITHOCTU

1. Ilpunyunvel 66160pa MowHOCMU MPAHCHOPMAMOPOB.
OpHUEHTHPOBOYHO ATOT BHIOOP MOKET MPOU3BOAUTHCA IO YACIbHOM MJIOTHOCTH HArPY3KHU:

—_— . 2
o, =S,/F, kB-AM,
rae S., — MoJHas pacueTHas Harpys3ka (CpeaHee 3HaUYeHHUeE) 1mexa, KB-A;
SCM = K3ZS p ’

F, — momanp nexa no reHIviaHy, M.

[Tpu 5TOM THONIAraeM, 4To MEKTPONPHEMHUKH PABHOMEPHO PACIIPEEIICHBI 110 IUIOLIAIN 1IeXa.

B 3aBHCHMOCTH OT OJTyYEHHBIX 3HAYEHUH 0,y IPUHUMAEM SKOHOMHUUECKHU 11€1€CO00pa3Hble 3HAUYEHUs] HOMHUHAJIbHOM MOLIHOCTH TPaHC(HOPMAaTOpPOB
Suon. Taxum o0pa3oM, Ui LEXOB C Pa3HbBIMU YICAbHBIMHU IUIOTHOCTSMH HAarpy3Kd MOTYT OBITh NpPUHSATBHI pa3Hble HOMHHAJIbHBIE MOIIHOCTH
TpaHcdopmaTopoB. OHAKO, YHCIO TUIIOPA3MEPOB TPAHCHOPMATOPOB, MPHUMEHSIEMBIX Ha MPEIIPUSITHH, CIEIyeT OrpaHUYHTh 10 1-2, T.K. Oonblioe
UX pa3sHooOpa3ue co3laeT HeyHOOCTBO B AKCIUIyaTallUM M JONOJIHUTENbHbIC TPYJHOCTH B PE3EPBHUPOBAHMU M B3anMo3aMeHseMocTH. [lostomy
BBIJIEIISIEM 1IEXU C OOJBLION IUIOTHOCTBIO HArpy3Kd M Ui HUX BBIOMpaeM TpaHC(hOpPMAaTOpbl OOJBINEH MONIHOCTH, YeM JUIi OCTaJbHOM 4YacTh
koMmOuHata. B aToM ciydae 061mM3kopacnonokeHHble exu ¢ Harpyskoi <1000 kB-A nenecoo6pasHo noaxitodars k oomeit TI1.

2. Bvibop uucna yexoswvix mpancgopmamopos.
[Tpu BBIOpaHHOW €IMHUYHOM MOIIHOCTH LIEXOBBIX TpaHC()HOPMATOPOB YMCIO MX B LIEJIOM IO HPEANPHUATHIO 3aBUCUT OT CTENEHU KOMIIEHCAIUU
PEaKTUBHOI MOIITHOCTH B ceTAX HanpsbkeHueM Hike 1000 B 1 tonmycTUMBIX neperpy30k B HOpMajibHOM U IOCTI€aBapUiHOM peXHMaXx.
K cerssm HH noaxitouaercs 60b11oe yrcio norpedureneit peaktuBHoi MoutHocTH (PM). Mcrounnkamu PM B 3TUX ceTsX SBISIOTCS CHHXPOHHBIE
JIBUTATEIN U KOHJEHCATOpHbIE OaTapeu, a HelocCTarollas 4acTh nokpeiBaercs nepetokoM PM u3 cetu BH 10 xB. OToT nepetok sxoHOMUYecku
11eJ1ec000pa3HO OCYILIECTBIATh TOJIBKO B Ipefesax 3arpy3ku TpaHcdopmaTopoB, He npesbimatomero mnpuHstoro B 'OCTe HopmaTtuBHOTrO
ko3 dunyenTa 3arpy3ku  Buopum, T.K. TpaHCHOPMATOPBI CTOAT JOPOXKE, 4YeM KOHJIECHCATOpel. B 5ToM cilydae BBIOOp 4YHMCIAa LEXOBBIX
TpanchopmaTtopoB HampspkeHuem 10 kB u onTumanbHOM MOITHOCTH KOHAEGHCATOpHBIX Oaraped HampspkeHueMm Huxke 1000 B mpousBoautcs
OJIHOBPEMEHHO.
[IpenBapuTensHO MPUHUMAEM MUHUMAJIBHO BO3MOXKHOE Yucio Ng 1eXOBBIX TpaHC(HOPMATOPOB, UCXOI UX MpearnooxeHus, urto B cetu HH Oyner
OCYIIIeCTBJICHA MTOJTHAs KoMITeHcarust PM, T.e. 1o cosg,, = 1, a, cnegoBarensHo, S.,, = P,

P
N 0 — M ,

ﬂHOp.M.mSHO.W
rac Pc,w — CpCAHAA CyMMapHas akKTUBHAd MOITHOCTh MPUEMHUKOB II€Xa 34 HanOoJce 3arpy’KCHHYIO CMCHY C YUCTOM OCBCILICHU, KBT;



Bropmm — HOPMaTHBHBIA Kod(duuueHT 3arpy3ku nexosbix TII. 3HaueHune koddduiueHTa 3arpy3kd ONpeNesseTcsl U3 YCIOBHsS B3aHMHOIO
pe3epBUpOBaHUs TPAaHC(HOPMATOPOB B TIOCTICABAPUITHOM PEKUME C YIETOM JIOIYCTUMOM MEePETPy3KH OCTaBIIErocs B padore TpaHchopmaropa.
Bruopnm = 0,65-0,7 — 1t npeobiafaromux NpueMHUKOB 1-ii kaTeropuu;

Bropu.m=0,7-0,8 — 111 npeoOnanaromux NpUEeMHUKOB 2-i KaTeropuu;
Bruopnm = 0,9-0,95 — 1151 npeobanaromux NpUEMHUKOB 3-i KATErOPUH.
Bri6op tpanchopmaTopos 1iexoBbix TII BeImonHsEM 1O CpeaHEN MOIIHOCTU P, a HE MMOJIy4aCOBOMY MaKCUMyMY P30, T.K. IIOCTOSTHHAsE BpEMEHHU
HarpeBa TpaHc(hopMaTopoB, B OTIIMYUE OT APYroro AIEKTPOOOOpYyI0BaHMS, COCTABISET 2,5...3 4, cienoBaTelbHO, MHTEpBal BpeMeHu 37 B cpeiHeM
paBeH MPOJIOJDKUTEITBHOCTH OJHOU paboueii cMeHBI T,
[Tonyuennoe 3Hauenue Ng okpyrisiem 10 Onrkaiiiero OoibIIero yucia:
N =N,+AN,,

rae AN, — mo0aBka 10 OJMKafIIero 1eJIoro Yucia.
OxoHuYaTenbHOE 4YHCIO TpaHC(HOPMATOPOB OMPEIENACTCS Ha OCHOBE TEXHUKO-DKOHOMHUYECKHMX pacdeToB. [Ipu OTCYTCTBUM JOCTOBEPHBIX
CTOMMOCTHBIX ITOKA3aTeNeH ISl MPAKTUISCKUX PACUETOB JIOMYCKACTCS ONTHMAIBLHOE YHCIIO IIEXOBBIX TPAHC(HOPMATOPOB OIMPENEISATH 110 (opMyIIe:

Nonm = Nmin +m
r/ie 3HAYCHHE /1, IPUHUMAETCS 110 CTCIUATBHBIM rpadukam B 3aBUCUMOCTH OT Nmin 1 AN,, (puc. 4.6 [1]).
[Tpu okOHYATETLHOM BBIOOPE YHCIIA IIEXOBBIX TPAHC(HOPMATOPOB B IEJIOM TIO MTPEANPHUATHIO IPUHUMAIOTCS BO BHUMAHUE CJICTYIOIINE TPSOOBAHMS:
— HEOOXOAMMOCTh O0ecTieueHus: TpeOOBaHUI K HaJIE)KHOCTH dJIEKTPOCHAOKEHUS;
— nnuHa KJI nanpspkennem Hike 1000 B He nomkna npessimats 200 M;
— y4eT B3aUMHOTO PacTOJIO0KEHUs TpaHC(HOPMATOPOB M MUTAIOIIUX JTUHUH HampsbkeHneM 6-10 kB Ha reHIutane mpeanpusITHs.

m?

VYuuteiBas, 4To Nyuym > No, pakTryeckuii koapduuueHT 3arpy3ku TpanchopmaTopoB f OyAeT MeHbllle HOPMaTUBHOTO, T.€. MOSBISAETCS BO3MOKHOCTh
3arpy’karthb 1eX0BbIE TpaHC(HOPMATOPHI PEAKTUBHONU MOITHOCTHIO, TIEpeIaBaeMoOi U3 ceTH HanpspkeHus 6-10 kB.

HanGonsmyro PM, koTopyro menecooOpa3Ho mepenaTh uepe3 TpaHchopmaropsl B cetb HH 6e3 mnpeBblIeHHs NPETyCMOTPEHHOTO  fiopu.m:
ompenensercs mo Gopmye:

Qresin =\ (NoyBupunSuon f ~ P xBp.
CymMapHas MOLTHOCTh KOHJICHCATOPHBIX Oarapeit Hanpspbkenuem Huxke 1000 B coctaBut:
Qs = Q.. _Qmax,m’ KBap.
3nayenne Qppx YTOUHSETCS TpU BBIOOpE cTaHAapTHHIX KoMIUIeKTHBIX Oatapeit (KKY) (Tabmuma 10.22 [4]). Ecim okaxercs, uyto Qusx < 0, TO

ycranoBka KY Ha manHo# noacraniuu He Tpedyercs. Eciu ke Qppx > 0, TO HE00X0AMMO MPOBEPUTH 3HaUECHHE KOA(DPHUIIMEHTa MOIIIHOCTH B CETH
HH:



Pe3ynbrarsl pacueToB npeacTanieHsl B Tadnuue 11.

COSp =

P

Cm

\/Pczm +( o QHEK )2

Ecmu sro 3nHauenue okaxercs Hwke 0,95, To cienmyer yBenuunuth Qppg, UCXOIS U3 YCIOBUSA COSQ., > > 0,95. D10 TpeboBaHuUs 00YCIOBICHO
CTPEMJICHHEM CHHU3HTD ITOTEPH JICKTPOIHEPTUU U 00CCIICUUTh MECTHOE peryIMpoBaHue HanpsokeHus B cetn HH.

Tabnuma 11 — Beibop 11exoBbIX TpaHchopMaTopos

J1(§
Xa

HaumenoBanwue nexa

éy

P oMy
kBT

QC,W ’

KBap

Sc,w ’
kB-A

O-yd )
kB-A/
2

SHO.’I/Lm

kB-A

No

Qmax.m

, KBap

Qusk:
KBap

Qus
KBap

COSQ.,




Komnencanus peaktuBHo# MomHocTH (KPM) B aniekTprieckoi cetu
HanpspkeHueM 6-10 kB

B xypcoBom npoekre 3agaua KPM B cetn Hanpsbkenuem 6-10 kB cBoauTcs kK onpeeneHno SKOHOMUYECKH ONTUMAJIbHBIX 3HAYEHUH PEaKTUBHBIX
MOIIHOCTEH, TeHepupyeMbIX cHHXpOHHBbIMU BUratensMu (Cl), konaeHcatopabivu 6atapesmu (BK) 1 ncTouHnKaMu 3HEprocucTeMsl.

1. Onpeoenenue cmoumocmu nomepv AKMUBHOU MOUHOCTIU.
Croumocts ioteph 1 KBT akTHBHON MOITHOCTH BBIYUCIISIEM 10 (POPMYIIE:

Co=0 (aKM + B, ) py0./xBT,

3,[[60]: 0 — HOHpaBO‘IHblﬁ K03(1)(1)I/II_[I/ICHT, y‘II/ITBIBaIOHlHﬁ 3aTpaTbl Ha PACIIUPCHUEC SJICKTPHUYCCKHX CCTCI‘/’I, BbBI3BAHHBIC BO3HHMKHOBCHHCM B HHX
IMOTCPb aKTHBHOU MOIIIHOCTH,
§=1+0,02Aw, .,

rjae AW, . — CyMMapHbI€ IOTEPHU 3JIEKTPOSHEPTUH B IIPOLIEHTAX OT 3JIEKTPOIHEPIUH, NEPENABAEMON 110 CETAM OT JIEKTPOCTAHIIMI SHEPIrOCHCTEMBI K
HPEANPUATHIO; 0 JaHHBIM HHCTUTYTA « DHEPrOCEThIPOEKT» A ceTel HanpskeHueM 35-220 kB Aw,, . = 5%;

3Ha4yeHUs BeUYUH o (yJIeJbHBIE 3aTpaThl, 00YCIOBIEHHbIE PACIIUPEHUEM HIIEKTPOCTAHLIUU CUCTEMBI JUUIsl HOKPBITUS MTOTEPh aKTUBHON MOIIHOCTH,
py0./kBT) u f (yaenbHbIE 3aTpaThl Ha BBIPAOOTKY 3JIEKTPOIHEPTHHM M Ha pacUIMpeHHE TOIUTMBHON 0asbl, T.e. c€0eCTOMMOCTh JIEKTPOIHEPTUU Ha
IIMHAX DJIEKTPOCTAHIMHU, py0./(kBT-4)) 3aBUCAT OT Teorpaduueckoro pailoHa CTpaHbl, TJI€ PACIIOJIOKEHO MPOEKTUpyemoe mnpeanpustue. s
eBpomneiickoit yactu Poccuu a = 24,5 py6./kBt n == 0,88 xon/(kBt-u).

Koadppunuent K, B KypcoBOM IPOEKTE ONPEIEIAETCS KaK OTHOLIEHHE:
2

K — Qal

M !

Q p. Il
riae Q,; — HanboIbIIIask peaKTUBHASI MOIIIHOCTh, KOTOpPasi MOKET OBITh Mepe/iaHa B CETh MPEIIPHUSITHS SHEPrOCUCTEMOM B TIEPHOJT MAKCUMyMa
aKTHBHOW Harpy3KH,
Qp.riir — pacuéTHas peakTHBHAs HAarpy3Ka BCETO MPEATPHUSTHS.
['omoBOE YHMCIO YacOB HCIOJIB30BAHUS TOTEPh MOIIHOCTH OT PEaKTUBHBIX HArpy30K 7q, Y PaBHO BPEMEHH MaKCHMAJbHBIX MOTEPb 7, T.K. NPH
npoektupoBannu COC rpadpux PM Q(t) npeanpusTusi cuuTaroT moa00HbM 1Mo Gopme rpaduky akTHBHON MomrHOCTH P(t).

2. Onpeoenenue 3ampam na eenepayuio PM C/].

Qront = Priot2P/ Moy — PEAKTUBHAS MOIIHOCTH, TeHepupyemast CJ1.



C nomosio C/] moxHo renepuposats ot 0 10 Q,,,, pEaKTHUBHON MOILTHOCTH B PACIPEACETh IPEIIPUSITHS.
3arpatamu Ha rerepanuio PM CJ] MmoxHO npeHeOpeyb.

3. Onpeoenenue sampam na cenepayuto PM BK nanpsisxcenuem 6-10 xB.
BennumHa pacyeTHBIX 3aTpaT 35k Ha YCTAaHOBKY U dKcIntyatanuto bK onpenensiercs o ¢popmye:

351( = 30,EK + 31,EKQBK'

B KypcoBOM IpoeKTe MOCTOSIHHYIO COCTABIISAIOLLYIO 3aTpaT 3o sx MPUHUMAEM paBHOi 0.

VY nenbHble 3aTpaThl 31 sx Ha 1 MBap reHepupyeMoil MOITHOCTH BBIYUCISIOTCS O hopmyIie:
2

U
3 = EK, ”L"J#EK +¢,AP,,, pyb./xBap,

rae K,y = 6000 py0./MBap — ynenbHast cTouMocTb BK;
AP, — ynenbHast MOLTHOCTb IIOTEPb SHEPIUU B KOHAEHCATOPaX; B KypCOBOM IpoekTe npuHumaeM AP, = 2,3 kBr/Msap.

4. Onpeoenenue sampam na eeHepayuro PM ucmoynuxkamu snepeocucmemol.

B sToM ciyuyae mocTosiHHas cocTaBisolias 3arpar 3p, = 0, T.K IpUCOEAMHEHHE NMPOEKTUPYEMOTO MPEANPUATHS HE BBI3BIBAET PEKOHCTPYKIIMH
CYLIECTBYIOIEH CETH SHEPTOCUCTEMBI.

Cocrasngromas 3arpaT 31, Takxke paBHa 0, T.x. nepegadya PM ot noacranuuu 39C apyrum npennpustuam no junausMm k ['TII npoextupyemoro
npeanpuaTust orcyrcTByet (Qy, = 0).

Cocrasnsitonast 3aTpar 3, Ha iepenaqy 1 MBap2 PM onpenensercs no hopmyse:

—10%, py6./MBap?,

2

HOM.C

rie R=R, +R, — cymmapHoe aktuBHOe conporusienue nutarouieid BJI u tpancdopmaropa I'TII, npuBenennoe k HanpsixeHuto U, . = 6-10 kB,
Owm.

JIst HaXOXKJeHUsI aKTUBHOTO COMPOTHUBIICHUS MUTAaroIeil uHuM 1o 1abdmn. [14.1 [1] ompeaensemM moroHHoe akTUBHOE compoTuBiieHne Ry, Om/km.
Torga

35, =Co

2

RyL| D | O
u

2
m HOM.6

AxkTtuBHOe conpoTtuBienue Tpanchpopmaropa ['TIII, oTHeceHHOE K HOMUHATBHOMY HanpshkeHuto U, . = 6-10 kB, onpenensiercs mo BeIpaXkeHHIO:

1

R, =Ryl

J



2
R, 1000 mue 0y
S

HOM
Pe3ynbTaThl pacdera cocTaBistoniel 3aTpar 3y ,, py6./MBap2, npuBeIeHbI B Tabmuie 12.
Tabnuna 12 — Pacuer 3arpar 3;, 1 ONTEMaILHOTO 3Ha4YeHUs: PM U3 SHEprocucTemMsl

SH(),M! UH(),lrt,Hl APKI R."l! Rm: R! 6‘?/21'\2B QI),()I’H’HI
kB-A kB kBT Om OmMm OmMm py "5 ap KBap

Tpanchopmarop

(@)
2
(©)
(4)

5. Onpeodenenue onmumanbHulx 3Haveruti PM ucmounukos.

ITocne Toro, Kak onpeaenaeHsl COCTABIIIONIME 3aTpaT OT BCEX UMEIIUXC Ha npeanpustuu IPM u sHEeprocucremMsl, MOKHO HaUTH ONTHMAIIBHOE
pacnpezeneHue Harpy3ku Mexxy HUMHU. {7 onpeaeneHust ONTUMAJIbHOTO y4acTHsl KaKA0r0 HCTOUHHMKA B IIOKPBITUN PEAKTUBHOW HArpysku Q, rrr
MPOU3BOAUTCS CPABHEHHUE 3aTpaT Ha reHepaurio PM KapIM HCTOYHUKOM C 3aTpaTaMH Ha YCTAHOBKY JIOMOJHUTENIbHON MoIHOCTH bK:

Q _ 31,151( B 31,3
2,0nm

23,,
[Tonyuennoe Takum 06pa30M 3HaueHHE Q, ,n, ONTHMaANBHOW PM M3 cHUCTEMBI CPaBHMBACTCA C TEM €€ 3HAYCHHUEM Q,1, KOTOpO€ OBLIO IIOJIy4Y€HO B

paszaene 1. s ganpHEnIIero pacuera IpUHUMAEM MEHbIIIEE U3 ATUX JBYX 3HAUCHUH.
Pesynbratel pacuera Q, o, — B TaOMUIIE 9.

Mounocts BK, koTopyto ciegyer ycTaHOBUTH Ha IMPOEKTUPYEMOM MNpednpuatuu (ycraHaBiubaeM e cekiuu bK), ompenensercs u3 yciaoBust
OanaHca:

, KBap.

Q . QD onm
QSK = pzrnn - é +QCﬂ,onm KBap'




Br160p cxembl pacnpeienuTeIbHONM CETH U AJIEKTPUUECKUX aIllapaToB
HanpspkeHueM 6-10 kB

BHyTpu3aBojckoe pacmpeesieHHe >JIEKTPO3HEPTUU BBITOJIHACTCS IO paJUalbHOM, MaruCTpalibHOW WM CMEIIaHHOW cxeme. BBIOop cxemsl
OIpeJieIAeTCsl KaTeropuen Hale)kHOCTH OTpeOUTeNe uX TepPUTOPUAIbHBIM Pa3MELIEHUEM, OCOOCHHOCTSIMU PEXUMOB PaOOTHI.

a) Ha renmnane npeanpusTis yka3zblBaeM YHCIIO M pacnoyioxkeHue 1exoBbix TII, a taxke ucrounuk snekrpodnepruu — [T — Bomm3u LIOH. s
VIIPOLICHUS PACYETOB MOXKHO NPUHATH, YTO BCe MexoBble ceTd HH BBIMOMHEHBI W3 MaruCTpalibHBIX IIMHONPOBOZOB IO CXeMe OlloKa
«TpaHcPopMaTOpP-MarucTpaib», TJ€ NHTAHUE OTICIbHBIX JJIEKTPONPUEMHUKOB OCYILECTBISETCS OT pacHpeeUTENbHBIX IMHOIPOBO/OB,
OTXOJSIIUX OT MarucTpaibHbIX. Tpancdopmatopusie moacranmu 1exoB tuna KTII pacronaraem okojo CTEH 1iexa Wid Ha 0CeBOM TUHUH. Yucio u
MomHocTh TII ocTaroTcs HEM3MEHHBIMU BO BCeX BapuaHTax cxeM. [103ToMy npu TeXHUKO-3KOHOMHUYECKOM CPaBHEHHUHM BapUAHTOB CXEM B pacyeT
BKJIFOUAEM TOJIbKO T€ TpaHC(HOPMATOPbl, HOMUHAIbHbBIE HAPSKEHUE U MOILHOCTh KOTOPBIX U3MEHSAIOTCSL.

6) Hameuaem 11Ba BapraHTa CXEMBI paclpeaeuTeIbHOW CEeTH, HanboJiee COOTBETCTBYIOLIHNE MPHUHITOMY PACIIOIOKEHHIO M MOIIHOCTHU 1eXOBBIX TI1
U UCTOYHHUKA 3JIeKTpo3Heprun. Hampumep, B cityuae (puc. 3) npu JaHHOM PACHOJIOKEHUU LIEXOBBIX MOJCTAHLUN OUEBUIHON SIBJIAETCS pajuaibHast
cxema.



Iluranue
OT TI/CT
CUCTEMBI

TII3

11

Puc. 4. BuytpuzaBoackoe 3JIeKTpocHa0KeHHE KOMOMHATA.

B) Bribop mmomanu ceuenus xun kadeneit PC BH BwimonHsieM Mo 3KOHOMHUYECKOH IMIOTHOCTU Toka. Jlanee BbIOpaHHbIE Kabenu NOKHBI OBITh
MIPOBEPEHBI 110 TEXHUUECKUM YCIIOBUSM, K KOTOPBIM OTHOCSIT:

— IIPOIOJLKUTENBHBII HArPEB PACUETHBIM TOKOM KakK B HOPMAIbHOM (|, 0py), Tak U B mmocneaBapuitHoM (1, 4¢) pexuMax;

— TOTEePsI HAMIPSKEHUSI B KUJIaX Kabelel B HOpMAIbHOM U ITOCI€aBaAPUIHOM PEKUMAX;

— KpaTkoBpeMeHHbII HarpeB TokoM K3 (mocne pacuera Tokos K3).

TexHuyeckue U HKOHOMHUYECKUE YCIIOBHUSI MPUBOIAT K PA3TUYHBIM CEUCHHSIM JUIsl OAHOW M TOW ke JuHuH. OKOHYATeIhbHO BHIOMpaeM CedeHHe,
YOBIIETBOPSIOIIEE BCEM TPEOOBAHUSIM.

Pesynbrarhl pacueToB cBoasTCA B Tabnuiy 13.
Tabmuia 13 — Ber6op mnomaau ceaenns sxui kadeneit PC BH



7
JIunusg L wopas A bas A Hnow@aak cederis, MM [Ipumeuanus
1o J., MO HArpPeBy MIPUHSTO
T'TIIN-TII1 124 249 3x120 3%95 3x120 OTKJIIOUCHHE OJHOM TUHHUU
T'TIIT-TII2 67 134 3x70 3%x35 3x70 OTKJIIOUCHHE OJHOM TUHHHU
TTITI-TII3 32 63 3x35 3x16 3x35 OTKJIFOYEHHE OJHON JIMHUU
B kauecTBe npuMepa NpuBOAUM IOJIHBIN pacueT aiis Beioopa muawm [ TITT-TTI1.
1. PacueTHble TOKH B HOpMAJIBHOM H HOCHCaBapHﬁHOM peXUMax:
S p
Ip.m)pM = 2»\/§U . ’ Ip as — 2'17-"’0!7-"
2. DKOHOMHUYECKOE CEUEeHUE KT Kabenei Haxoum 1o ¢popMmyie:
I
p-HOpM 2
F,= ] , MM",

rjae J,, — SKOHOMUYECKasl TUIOTHOCTh TOKA, 3aBUCSAIIAsl OT TUIIA TPOBOIHUKA (TIPOBOJ MIIM Ka0elb) ¥ 3HAaYEHUs BEJIMUUHBI | )7, B HAIIEM ciiydae J,, =
1,1.
PaccuntanHOE 3HAUCHME TUTONIAIA CEUCHUS XKIIT KaOelel okpyriisieM a0 onmxkaiiirero ctagaaptaoro (Taommma I1.5.30 [3]).
3. [IpoBepka kabeneli Ha MaieHUE HAPSHKEHUS IPOU3BOAUTCSA TTO0 popmyIie:

P-r+Q-x
AU, = —2Q -100%
JlomycTuMoe OTKIIOHEHHE HANPsDKEHUs Ha KOHIIe Kabens — 5%.
4. Ilpu mpoBepke Kabeyell MO YCIOBHUIO JUIMTEIBLHOTO HarpeBa HEOOXOAMMO YYecTb, 4TO JUIsl KaOelabHBIX JUHUI HampsbkeHueM U, <10 kB
BO3MOXXHBI TPEBBIMICHUS JUTUTECIBHO JIOMYCTUMOTO TOKa ly,, MPU CHCTEMATHUYECKHX IEeperpy3kaXx B HOPMAIBLHOM DPEKUME WM aBapHsX, €CIH
HanOOIBbIIHNH TOK |, ,0py TIPEIBAPUTENBHON HATPY3KHU JMHUM B HOPMAJILHOM peskuMe Ob1 He 6onee 80% oT Toka |y, T.€.

0’8|00n 2 I p.Hopm*
KOB(I)(I)I/IHI/ICHT HpeﬂBapHTeHBHOﬁ HarpyskKu:
I
= p-HOpM 12_4 — 0,60
I 205

don
Jna nanHoro 3HayeHust K, u tyy=1 1 mo tabnuue 3.3 [1] Haxoaum K03QPUIIMEHT JOMYCTUMOMN NIeperpy3Ku B rociieaBapuitHoM pexxnme Ky =1,5.
IIpoBepka 1o yClIOBHUIO JUINTEIBHOTO HAIPEBA B NIOCIEABAPUMHOM PEXUME CBOJUTCS K POBEPKE BBIITOJIHEHUS YCIOBHUSL:

K1, 21

aes’ oon p.as’

[TpuHumaem Gombliiee cedeHne, BBIOpaHHOE MO YCJIOBUIO SKOHOMUYECKOH MIOTHOCTH TOKA.



r) B ompeneneHne TEeXHMKO-3KOHOMUYECKHUX TMoOKazareneid PC BHYTpeHHEro 3JIEKTPOCHAOXEHHs BXOJUT BBIYMCICHHE 3HAUYEHHUH CIIEIYIOIIUX
BCJIMYHH:
— KamuTanbHbIe 3aTpaThl K, BKIIOYAIOLINE B ce0si CTOMMOCTS stueek PY ¢ BeIkitouarensiMu, a Takxe croumocts KJI:
K =2K, +XK ,, TbIC. pYO.,
rae K,, K, — xanutaibHble 3aTpaThl COOTBETCTBEHHO Ha BhIKItouaTenu (Tadnuma 5.1 [4]), u KJI (tabmuma 114.8 [1]);
— DKCIUTyaTallMOHHbIE pacxoasl U =HU,, +HU, +H  , TeIC. py0./TOZ,

re U, , =c,AW, — CTOUMOCTb IOTEPh DIEKTPOIHEPIUH B JIMHUAX (THIC. pYO./TOM);
rae AW, — To10BEIe TOTEPH ANEKTPOIHEPTHH B TUHUSX, ThIC. KBT9/TOI;
AW, =nAP, K’l7/1000,

HOM
U, U, , — CTONMOCTh aMOPTU3AMMOHHBIX OTYHCICHUI HA BBIKIIOYATEIN ¥ JIUHUH (ThIC. Py0./TO)
U, =p,K;
— npuBeaeHHble 3atpathl 3 =FE K+ M, ThIC. py0./TON.

Pesynbratel pacueToB oopmiisieM B Bujie TaOauIb! 14.
Tabmuna 14 — TexHUKO-25KOHOMUYECKHE [T0Ka3aTeIl BHYTPEHHETO AJIEKTPOCHA0KEHHS

ZKSI 21{,71 AW’ 3’
K’ Hl
HaunmenoBanune cxemsbl TBIC. THIC. |6 TBIC. ThC. DVG TBIC.
pyo. pyo. - YO kBt9/ron - YO py6./ron




Br160p cxembl 1I€X0BOM pacipeieIMTeIbHON CETH U AICKTPUUECKUX alapaToB
HanpsokeHueM 0,4 kB

Bo10op BHYyTpHLIEXOBOIi ceTH
[Tpu BEIOOpE CXEeMBI IEXOBOH CeTH HEOOXOAMMO OT/IAaBaTh MPEINOYTCHUE MArUCTPAIbHBIM CXEMaM, JAIOIIUM BO3MOKHOCTh OTKa3a OT TPOMO3KOTO
U JIOpPOroro pacrpenesnTeNIbHOro ycrpoicTa min mura. CeTb, BBIIIOJHEHHAs 10 cxeMe 0s10Ka "TpaHchopMaTop-MarucTpaib'" 0 UCIOIb30BaHUEM
KOMIUIEKTHBIX MAarCTPAJIbHBIX U PAaCPEACIUTEIbHBIX IIMHOIIPOBOIOB, 001a1aeT BEICOKON HAEKHOCTHIO M THOKOCTBIO.
Tposuielinble IMHUK MOJKIFOYAIOTCS, KaK MPaBUJIO, K TJIaBHBIM NMUTArOIIUM MarucTpainsaMm uia k muHaMm KTII. K nurarommmM maructpansM MOryT
OBITh TOJKJIIOYEHBI OTACIbHBIE B OCHOBHOM MOIIHBIC 3JCKTPONPUEMHUKU. PamuanbHble CXeMbl MUTAaHHUAX CETeH C paclpeleNuTebHBIMUA
yCTpONCTBAMHU WIN IIUTAMU IPUMEHSIOCS NPU HATMYMK HECKOJIBKUX MOIIHBIX TOTpeOUTENeH, HE CBSI3aHHbBIX €IMHUM TEXHOJIIOTHYECKHUM IPOLIECCOM
WM YAAJIEHHBIX JPYT OT APYyra HaCTOJIbKO, YTO MUTAHUE UX [0 MATUCTPaIbHON cXxeMe HelenecooOpa3Ho. PaguanbHble cXeMbl HaXOAT IPUMEHEHUE
B 1I€XaX C arpeCCUBHOM MJIM B3pbIBOONACHOW cpenoi. IIpu 3ToM Bce KOMMYTAallMOHHBIE allapaThl PACIONaraloTcs B OTIEIbHBIX M30JMPOBAHHBIX
MTOMELLEHUSX.
IlexoBble CeTH BBINOJHSIOTCS IIWHONPOBOAAMH, KaOEIbHBIMHU JIMHUSAMHU U 3JIEKTponpoBojkamu. OmnpenensomiumMu (akTopamu IMpH BeIOOpe
KOHCTPYKTUBHOI'O HUCIOJHEHMSI CETU SIBISIOTCA: HOMHHAJIBHBIM TOK U HANpsSIKEHHE 3JIEKTPONPUEMHUKOB U UX TPYII, PAaCCTOSHHUE OT TOYKH
MIUTAHUs, YCIIOBHS OKPYKAOLIEH cpelibl, CTeNeHb BO3TOPAeMOCTH CTPOUTEIbHBIX MAaTEPHAJIOB U KOHCTPYKIMI Liexa.
KoHncTpynpoBanue pacnpeennTenbHON ceTH HEOOX0AUMO BECTU C yYETOM BO3MOKHOTO YHCIIa MPUCOETMHEHUH K mKady WM MIMHONPOBOaY (ke-
natenbHO npeaycMotrpeTs B mkadax 10...15%-Hblii pe3epB), THIIa 1 HOMUHAJIBHBIX TAPaMETPOB 3alUTHOMN amnmnaparypsl, yCTAaHOBJIEHHOH B MIKadax
(HOMUHaNbHBIE TOKM TMpeAoXpaHuTesned uiaum asromaToB). ClenoBaTeNbHO, 4YTOOBI MPABWIIBHO BBIOpPAaTh HEOOXOAMMBI HOMEpP CXEMBI
pacrpeleuTeNIbHOro HiKada, He00X0AUMO PacCYUTATh U BHIOPATh amnmaparhl 3allUThl 715 BCEX 3JEKTPOIPHUEMHUKOB.

Bb10op ka0enbHBIX JIMHHI
Ceuenuie MpoBOJOB U KM Kabesel 11eX0BOM CeTH BbIOUPAEM 110 HarpeBy JUIMTEIbHBIM PACUE€THBIM TOKOM:
Tok B TMHUSAX HAX0UM 110 GopMmyIie:
S
=—>Fr A
n-v3-U,

P
rae S, — Harpyska Ha Ka0elb.
Bo Bcex ciydasix Jij1si MpOBOIHUKA BEIOPAHHOW MapKH U CEUSHHSI JJOJDKHO BBITMOHATHCS YCIIOBUE JIOMYCTUMOTO HArpeBa e€ro pacueTHHIM TOKOM
lyon 2= 1.

rae |, — pacdeTHblii TOK TMHUH, A

Koaddunuent 3arpyskn muann: K= I/ 1on



Ol'[peI[eJ'II/IM HECTAaHJApPTHOEC CEYCHHUE IIPOBOJIA:

F=—, Mm
Jo
rae |, — 9KOHOMHYECKas INIOTHOCTh TOKa, j, = 1,4
Pe3ynbratel pacuera B Tabnure 15.
Tabnuna 15 — Beibop kaberneii B iexe
Ceuenune xadeist

L ioms Cmoco6 Mapka
Vuacrok | Iy, A L, Mm K, ITo [Ipuns-

A IPOKIANKU | Kabens | o F,,

HarpeBy TO
Bb100op aBTOMaTHYECKHUX BBIKJIIOYATEJICH
OmnpenensieM HOMUHATBHBIN TOK JBUTATEIIS:
P,

HOM

IHOM = !
\/é U HOM Cos Priont " Mhiom

rac

U

P,,,— HOMHUHaILHAS. MOIHOCTE IBUTaTels, KBT,
oy, — HOMHHAJILHOE JIMHEHHOE HANPsHKEHHE OOMOTKM cTaropa, B;

COS @ ;05— HOMHHAJILHBIA KOA()(UIIMEHT MOLTHOCTH JABUTATENS;
77,0, — BoMunaneHbi KITJI nBurarens;

OnpenenﬂeM IMUKOBBIC HAI'PY3KH OTBETBJIICHUH K JABUTATCIISIM.

B kadecTBe MuKoBOi Harpys3kKu OT OAHOI'O ACUHXPOHHOI'O ABUT'ATCIIA IIPUHUMAKOT €TI0 HyCKOBOfI TOK

II'II/IK = InyCK.):[B = lg- IHOM.I[B y
r1€ lnyex s — MYCKOBOM TOK JABUTaTeNs. A;



lom. e — HOMUHAJIBHBIN TOK IBUTATENs, A

I; — KPaTHOCTbh ITyCKOBOTO TOKA JIBUTATEJIS [0 OTHONICHUIO K HOMHHAJIBHOMY.

BrimonHsieM BEIOOP BBIKITIOUATENCH HCXOA U3 CIACAYIOMNUX YCIOBUMN:

1. HoMuHanbHOE HanpsiKeHUE BBIKIIOYATEINS I0JKHO COOTBETCTBOBATh HOMUHAJILHOMY HAIPSKEHUIO CETH
UHOM.B 2 UHOM.C L]

e Uyons — HOMUHAIBHOE HAIPSHKEHUE BBIKITIOUaTes, B;

Utom.c — HOMHHAJIBHOE HAIPsDKEHUE CETH, B.

2. HoMuHaIIbHBII TOK BBIKTFOYATENS TOJDKEH OBITh paBEH WM MPEBBIIIATH PACYCTHBIN TOK OTBETBIICHUS

IHOM.B > Ip’

1€ lyoms — HOMUHAIBHBINA TOK BBIKIIOYATEIS, A;

|, — pacueTHbI TOK OTBETBIICHHUS, A.

3. HoMuHanbHBIN TOK paclenuTess JOJKEH ObITh PaBEH WJIU MPEBBIIATH PACYCTHBIN TOK OTBETBICHUS

IHOM.p 2 Ip,

4. Tox Cpa6aTI>IBaHI/IH QJICKTPOMATrHUTHOT'O PACHCIIUTEIIA JOJIZKCH IMPCBLIIIATD HYCKOBOﬁ TOK 3allIUIIaCMOIro ABHUIaTCIIsA
Icp. 3 2 kH.O " IHyCK.z[Ba

rac Icp. 5 — TOK Cpa6aTBIBaHI/IH QJICKTPOMATrHUTHOT'O paCUCITUTCIIA. A;

Ki.o — KOO PUIIUEHT HAIGKHOCTH OTCTPOMKH JIEKTPOMATHUTHOTO PACIICIUTENS OT IyCKOBOI'O TOKA JBUrateis (IJis BeIKIOUaTenen cepuu BA K,
=2,1).

5. Tok cpabaTpIBaHMs TETUIOBOTO PACIIEITUTENS JOHKEH MPEBHIIIATh HOMUHAIBHBIA TOK JIBUTATENS
ICp.T :(112+ 114) IHOM.}IB '
rae lepr — TOK cpabaTeIBaHMs TEMJIOBOTO PACLIEIUTENS. A;

lom.ns — HOMUHAJIBHBIN TOK JIBUTATENs, A.



,HJ'IS[ BBIKJIIOYATEIICH MTUTaHUS pacnpeaciauTCIbHbIX HIUTOB IOMHUMO YCJ'IOBI/II‘/'I, H3JI0KCHHBIX BBIIIC, YYUTHIBAEM JOIIOJIHUTCIBHBIC YCIIOBHS:

1. HeCpa6aTBIBaHI/Ie TOKOBOH OTCEYKU npu IIOJIHOU Harpyske muTra 1 Imycke HaI/I6OHe€ MOIITHOI'O 3JICKTPOABUT ATCIIA
Icp. o 2 kH.O " IHI/IK’

rae lep. o — TOK CpabaThIBaHUsI OTCEYKH BBIKIIOYATENS, A;

Ki.o — KO3 PHUITMEHT HATEKHOCTH OTCTPOMKH (sl BBIKITFOUATENICH C MOIYIPOBOAHUKOBBIM pacienutenaeM cepun BA Ky, = 1,5).

HJ'IH BBIKJIIOYATEJIEH TUTaHUS pacupCacJIMTCIbHbIX ITUTOB IIOMUMO YCJIOBI/Iﬁ, H3JIOKCHHBIX BbILIIC, YYUTBIBACM JOIIOJHUTCIbHBIC YCIIOBUS:

2. HCCpa6aTBIBaHI/Ie TOKOBOH OTCEYKU npu MOJIHOU Harpyske muTra U ImyCckKe HaI/I6OH€€ MOIITHOI'O 3JICKTPOABUT aTCIIA
Icp. o 2 kH.O " Il'[I/[K’

rae lep. o — TOK cpabaTbIBaHUS OTCEYKH BBIKIIOYATENS, A;

Ki.o — KOO PUIIMEHT HAZIKHOCTH OTCTPOMKH (U151 BBIKJIFOYATENCH C HOIYIIPOBOAHUKOBBIM pacienurenem cepud BA Ky, = 1,5).
Pesynberarel oopmistores: B Buae Ta0uibl 16:

Tabnuna 16 — Beibop aBTOMaTHUECKUX BHIKJIIOUATENEH B 1IeXe

Brixmroua- PacueTHrIe ABTOMAaTHYECKUN BBIKIIIOYATEID
TeIb JAHHbBIE
IP, A Inm(, A Tun IHOM4B41 IHOM.p. ’ Icpa. ’ Icpm s A

A A A




Bo160p parmoHanbHON CUCTEMBI 3JIEKTPOCHAOKEHUS IPEATPUSITHS

Bri6op panumonansHoro Bapuanta COC IIII B memom mpou3BOAUTCS MyTEM CPaBHEHUsI CYMMAapHBIX NMPHUBEICHHBIX 3aTpaT MO BCEM cXeme mpu
Pa3IMYHBIX COYETAHUSIX BAPHAHTOB CETEH BHEIIHEr0 M BHYTPHU3aBOICKOIO ANEKTPOCHAOKEHHS U TPAaHC(HOPMATOPOB ANEKTPUUECKUX CETEH.
[TosrydnB TEXHUKO-2KOHOMHYECKHE MOKa3aTelu BceX Tpex vacteit COC, HeoOXoauMo BBIOpATh Ty MX KOMOWHAIUIO, IPH KOTOPOW MPHUBEICHHBIC
3arpatbl Ha Bcto COC I1I1 6yayT MUHIMaIbHBIMH.

Pesynbrarel pacueToB oopmiisieMm B Bujie TabIuIb! 17.

Tabmuna 17 — TexHuKO-25KOHOMUYECKHe mokazarenu BapuanToB COC komOnHaTa

K’ HAWv Hav Hl 3’ AW’
HauMenoBaHue cxembl U, xB TBIC. Bic. DV6. | TBIC. DV T TBIC. TBIC.
pyo. - YD - YO - YO py6./ron| xBtu/rox

1. BHeminee 3nekTpocHaOXeHUE

2. Tpauncdopmaropsr ['TIIT

3. BayTpuzaBoackoe
NIEKTPOCHAOKEHHE
— pazuaibHOe
4. CxeMa 3IIeKTPOCHAOKEHUS
NpeANPUATHS
— panuanbHas




Pacuer ToxoB K3

B kypcoBom npoekre pacuet TokoB K3 npou3BoauM B 2 TOUKax:
1) na muax PY I'TIIT nanpsbkenuem 6-10 xB;
2) na mmuax PY HH tpancdopmatopa Liexa.

K3 na wunax PY I'TIlI nanpsocenuem 6-10 kB.

Pacyer mpou3BoIMM B ClIeIyOIIEM TOPSIKE:
— COCTaBJISIEM PacCUETHYIO cXeMy ceTu (puc. 4a); @ a) 0)
— TI0 HEeH COCTaBIsIeM cXeMy 3aMenieHus (puc. 40);
— ompenensieM pacuetHyto Touky K3 (Touka K1); ¢
— MpPUHUMAEeM 3HaueHHE O0a3MCHON MOILHOCTH, paBHOE
HUCTOYHUKOB JHEPTO-CUCTEMBI S5 = S, MB-A, a 3a
coorserctBytomne U, ,, Hampumep Ug, Ug. Torma BJI
S S
|, =—C— A; | ,=—0 A
- onpesenseM OTHOCHTEbHBIE GasucHple % cpnl
T
S
R =RL-Z,
“ae)°TUZ K1 U
cp.H2 Kl
X XL S, . Pucynox 4
* a(6) 0 uz’ a— DJI. cXeMa JIJIs pacyera TOKa K.3.
S 0 — cxema 3aMelIeHHs
R P =,
m(6) HOM.m
2 2
x — Sﬁ [ uK J _ PK .
* a(0) SHo,w.m 100 SHowm

PCBYJ'IBTI/IPYIOIJ_II/IC COIIPOTUBJICHU A KOpOTKOSaMKHYTOﬁ OCIHu 10 TOYKHU KI:

3HAYECHUIO HOMUHAJILHOMN MOIIIHOCTH
0a3uCHBbIC HAMNPSHKEHUS KaXI0H CTyHeHH
0a3uCcHbIE TOKH 110 3aKkOHY OMa:

COIIPOTUBJICHUA BCCX DJICMCHTOB CCTU:



=R +R
*a(6)  * m(6)

+X +X
* * m(6)

* pes(6)

X =X

* pes(6) c(6) * a(6)

2 2 .
Z = |R + X :
* pes(6) * pes(6)  * pes(6)
— omnpeAesieM HadyallbHOE JIEUCTBYIOIIEE 3HAYCHHE EPUOINYECKOM cocTaBisitolei Toka K3:

I
1o =5 KA
* pes(6)
—TK. Z =7 >3, To K3 paccmarpuBaeTcs Kak yJaleHHOE, a JeHCTBYIOIee 3HaUeHUE NMepUOoArnUecKoi cocrapistomieii Toka K3 | ,(,%) =1 S),

* pes(6) pacin)
KA;
— HauOoJIbIlIee HAYaJbHOE 3HAUCHUE AlepUOIUYECKON cocTaBisitoledt Toka K3 mpuHuMaeM paBHBIM aMIUTATY/AE TMEPUOIUYECKON COCTaBIISIONIEH
TOKa B HayaJbHbIM MOMeHT K3:

1o :x/Elno, KA;
— 3HAYECHHE allepUOANYECKOI cocTaBisitomiei Toka K3 B mpou3BONIbHBIN MOMEHT onpeensercs no gopmyse:
iat = iaoeit/Ta = iaoeio’wTa '
rae T, — OCTOsIHHAsI BpEMEHH 3aTyXaHUsl alepruoauvecKoil cocrapistonieit Toka K3:
X
T, = pes(6) L
* pes(6)

rac )(pea u Rpeg — CYMMApPHBIC PCAKTUBHOC U AKTUBHOC COIIPOTUBJICHUA IO TOYKHU K.3.

— omnpenenseM yaapHbiii Tok K3, kA:

i, =V21,0K,,
rae K,y — ynapHblid Ko3QuIment:
77/ 2+,
)*( 5 /B 6 * pes(ﬁ)
K, =1+e "= tne ¢, =arcty O ;

pes(6)



Pacuem moxa K3 na wunax PY HH mpancgopmamopa llexa.

Pacuer TokoB K3 mpou3BoauM B HMEHOBaHHBIX eAMHUIAX. [Ipy 3TOM mapaMeTpbl CXeMbl 3aMEILEeHUs IPUBOAUM K CTYIIEHU HAIPSDKEHHs CETH, Ha
KOTOpoil HaxoauTcs pacueTHast Touka K3 (Touka K2), a akTuBHbIE U HHIYKTUBHBIE COIIPOTUBIIEHMS BCEX 3JIEMEHTOB BblpaxkaeM B MOM. Ilpu s3Tom
KO3 PULIHEHTH! TpaHC(HOPMALIMU BCEX TPaHC(HOPMATOPOB IPUHUMAIOT PAaBHBIMU OTHOLIEHUIO CPEJHUX HOMUHAJIBHBIX HAPSHKEHUH ceTell, KOTOphle
CBSI3BIBAIOT 3TH TPAHC(HOPMATOPHI.

B Tex cnyuasx, korna PC npennpuatus nuraeTcst OT 3HeprocucteMsl uepes Tpancgopmaropsl ['TIII, 00bIYHO BBINOIHAETCS YCIOBUE HEU3MEHHOCTH
JEHCTBYIOIIEr0 3HAYCHUSI TIEPUOUIECKOM cocTaisronieil Toka K3 ot cucremsr:

U
I(f) = I(f))c =const = —2 kA,
NEYA

pe3
riae U, , — HOMMHAIBbHOE HaPsHKEHUE CETH, B KOTOpoii nponsonuio K3, B;

Z,.,=+ Rfm + Xfm — MOJIHOE PE3yIbTUPYIOIICEe COMPOTHUBIICHUE OJHOM (Da3bl KOPOTKO3aMKHYTOH 1ienu, MOM (pacueTHas U cXeMa 3aMeIeHUs

L[ENU MPECTaBICHBI HA pUC. 5).
Ha Bennuuny Toka K3 0ka3pIBatOT BIUSHUE TOJIBKO aCHHXPOHHBIC JBUTaTtenu MOIIHOCThIO Oojnee 100 kBT, ecnu cocraBustomei Toka K3 ot AJ]
MO3KHO MpeHedpeub, To oomuii Tok K3 Oynet paBen Toky K3 ot cuctemsi:
o =1l
— pe3yNbTHPYIOIINE aKTUBHOE M HHIYKTHBHOE CONMPOTUBIICHUSI KOPOTKO3aMKHYTOH TICTIH:
RM =R,+R, +R,; Xpeg =X, +X,+X_+X , MOMm,

rae R, u X, — conpotuBneHus Tpanchopmaropos, npuBeaeHHbIe kK cTyrienn HH, MmOw;
Rex 1 Xy — conpoTuBiieHust aBToMarnueckoro Beikirodatens (tadmuima XII [5]), MOwm;
R, u X, — conpotusnenus nuHuii, MOM;
X, — CONPOTHUBIICHNE SKBUBAJIEHTHOTO UCTOUYHHKA TTUTAHUSI:



BIJI:

2

U
_ cp.ocH .
R, =R, —— | , MOwMm;
cp.6H

2

U, ..
X, =X, == | , MOm;
cp.6n
Tpancdopmarop T1:
uK.a = PK /SH(),\rl.nl .100 %;

_ 2 2 0/
u,, =,Jus—u: , %;

U 2
R.,=P, (ﬂj , MOM;

HOM.m

2
uK.p U cp.ocH

Xml= o
100 S

HOM.m

MOM;

Toraa BeIUHCIAEM PE3YIbTUPYIOIINUEC COITPOTHUBIICHUS:

. . _ , 2 2 .
Rpes’ Xpes’ Zpe3 - Rpe3+xpg3 s MOM>

- ,HeﬁCTByIOHlee 3HAUYCHHUC HepHOHquCKOﬁ
=10 =
pes
— HauOoJbllIee HaYaJIbHOE 3HAYCHHUE anepnonﬂqecxoﬁ
Iy = V21 (%), KA;

n

A;

— 3HAYCHHE aNEePHOJANYCCKON cocTaBstoliel Toka K3 B
dbopmyre:

1 —1 7t/Ta
Iat - Iaoe ’

— onpenensieM yaapHbiil Tok K3, kA:

Q"

RKH].
KJI1
Xml

Ucp.sn

RmZ
KJI2

KZ UC HH
—%* Pucynox 5 z

a— 9JI. cXeMa JJIs pacuyeTa ToKa K.3.
0 — cxema 3aMelleHus

XmZ
K2

cocrasiistroneii Toka K3:

cocrasiistronei Toka K3:

HpOI/ISBOJ'IBHHﬁ MOMCHT

OIIpeIeTsIeTCS

10
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[IpoBepka 3JIeKTpUUECKHX alapaToB U MPOBOJIHUKOB 3JIEKTPUUECKON ceTu 1o yciaousiMm K3

IIpoBepke noanexar:
— BBOAHOM BeIKIIOUaTeab B PY I'TIII;
— muaus 6-10 kB ogHOrO NpucoearHeHUs (Ha TEPMUUYECKYIO CTOMKOCTD).

1. IIpoBepka BBIKITIOUATEIICH.

a) [Ipu mpoBepke kommymayuonHou (omxarouaroujeti) CnocoOHOCMuY YIUTHIBACTCS U3MEHEHUE TTEPUOIMUECKON | allepHOIMYECKON COCTABIISIONMINX
Toka K3 3a pacueTHoe Bpemsi OTKIIOUEHHUs BBIKIHOYATENS i,y B mepByro oudepenar MpOM3BOAUTCS MPOBEPKA HAa OTKIIOUEHUE MEPUOAMYECKON
COCTAaBJISIIONIEH:

nt,

- 1
omxn OMKIL.HOM

i€ lomernon — HOMAHAIBHBIN TOK OTKJIIOYEHUS.
3areM MpOBEPSETCS BO3MOXKHOCTh OTKIIIOUCHHS alepHUOAMYECKON cocraBistomieii. IIpu 3ToM OHa HE JOJDKHA MPEBBINIATh CBOCTO HOMHHAJILHOTO
3HAYEHUS Iy yon.

at,

1
S a.Hom

roe i

a.Hom

=V2, Voo 100, KA;

HOpM = OMKI.HOM

0) YcinoBue MpPOBEPKU HA MepMUUecKyr0 CMOUKOCMb 3aBUCUT OT COOTHOIICHHS MEXAY PacueTHOU MPOAOKUTENbHOCTBI0O K3 ), = 0,08 ¢ u
npeJIeIbHO JOIYCTUMBIM BPEMEHEM 1, =4 C BO3/IEHCTBHS HOPMUPOBAHHOTO TOKA TEPMHYECKON CTOMKOCTH lyepy = 16,5 KA Ha BeikIrOUaTens. T k.
tomrr < Lnepu, TO YCIIOBHE IPOBEPKU UMEET BUIL:

2
I mep.utomm 2 BK !
rae By — unrerpan xoyns ¢ npenenamMu HHTErpupoBaHus 0 Uty
12 2.
BK - InO(tomKJz +Ta) > KA C
B) Onekmpoounamuueckas cmoukocmy BBIKIOUaTeNs OyieT oOecrevyera, ey BhIMOIHAIOTCS YCIOBUS:
Inp.cxe 2 Iy() 2! Inp.crcg 2 InO’

7€ 1p.cxs— HANOOJBIINH MUK MPEIETEHOTO CKBO3HOTO TOKA,;
l1p.cke — HAUAJIBHOE JIEHCTBYIOIIEE 3HAUEHUE EPHOTUUECKON COCTaBIIAIONIEH IPEJEIBHOIO CKBO3HOTO TOKA.

2. IIposepka KJI Ha TepMUYECKYIO CTOMKOCTB.

HaHHaﬂ IpOBEpPKa CBOJUTCA K BBIITOJIHCHUIO YCIIOBUSA:
F>F

min K31



rae F — miomanp BeIOpaHHBIX Kabemne, MMZ;
. . 2.
Fmink3 — MEHIMaITbHAS TUIOIIAh CEUCHUS, IOMYCTUMAS TI0 YCIOBUIO TEPMHUUYECKON CTOMKOCTH, MM,
FminK3 = V BK /Cm’
12, 2 N N o .
rae ¢, =85 A-c”/Mm” — ko3 urreHt i kabdeneit ¢ OyMaxHOU MPONMUTAHHOW U30JISIHEH;
2
B =15 (t +Ta) — uHTerpain JHxoyos.

OmK1



1 3axanue K KypcoBOMY POEKTY

HcxonHbiMU JaHHBIMU /1)1 BBITIOJTHEHHS] KYPCOBOT'O MIPOEKTA SBJISIIOTCS TEHIUIAH 3aBOJA, TUIaH 1[eXa U SJICKTPUUECKUE HATPY3KH.
Br16op HOMEpa 3a1aHus MPOU3BOAUTHCS IO CYMME ABYX MOCIASAHUX MUGP 3a4€THON KHIDKKH, & BAPUAHT 110 TOAY MOCTYTUICHUS:
BapuaHT A — YETHBIN I'OJl IOCTYIUICHUS, BApUaHT b — HeYeTHbIM roa nocTyrieHus. i 3a4eTHON KHUKKH, OKaHYHUBAIOIIEHCS
mudpamu 00 mpexycMoTpeno 3aaanue 19.

JI1d 3aaHHBIX TpeX LIEXOB IPOM3BECTH CBETOTEXHUYECKUN U DJIEKTPOTEXHUUYECKUM PACUETHI AJIIEKTPOOCBETUTEINBHON YCTAHOBKU.
BrimonHuTs criemyroryie MeponpusITys: BEIOpATh TUIT UCTOUHUKA CBETA; BBIOPATh THUI M CUCTEMY OCBEIICHUS; BHIOPATh OCBEIICHHOCTh U
K02 GUILIMEHT 3araca; BbIOpaTh TUIT CBETHIBHUKA; TIPOU3BECTH PA3MEIICHUE CBETUIILHUKOB, PACCUMTATh OCBETUTEIILHYIO YCTAHOBKY I10
MeToy Kod(pduimeHTa NCToIb30BaHUsI CBETOBOTO MOTOKA; MPOBEPHUTH PACUET OCBELICHUSI TI0 METOLY YAEIbHONW MOIIHOCTH; IPOBEPUTH
pacyeT OCBEIIEHUS MO0 TOYECYHOMY METOY; BHIOpATh THI M MECTO YCTAHOBKU IIUTKOB, MapKy MU CIIOCOOBI MPOKJIAIKH MPOBOIHUKOB,
paccuuTaTh 3alUTy ¥ MPOWU3BECTH BHIOOP 3aIUTHBIX arlapaToB OCBETUTENHHOMN CETH; HAUEPTUTD IUIaH I1eXa C OCBETHUTEIILHOM CEThIO C
yKa3aHUEM: YPOBHS HOPMUPYEMOM OCBEILIEHHOCTH; THIA CBETUJIbHUKA U IIUTKA; MOILIHOCTH JIAMITbI; MAPKH IIPOBOTHUKOB.

J171s1 BCcero 3aBoja MPOM3BECTH PACUET CHIIOBBIX JJICKTPUUECKUX W OCBETHTEIILHBIX Harpy30K. BbIOpaTh THIT M KOJIMYECTBO IIEXOBBIX
TpaHCPOPMATOPOB, TIPOU3BECTH KOMIICHCAIIMIO peakTHBHOM MotHOCTH Ha 0,4 1 6-10 kB. Paccuntath snekTprudeckue Harpy3ky Ha IIMHAX
6-10 xB. J{s1 iexa mpon3BecTH pacueT AEKTPUIECKUX Harpy30K MO METOLY YIOPSAOUYEHHBIX AUarpaMM, BEIOPATh TUTTHI CHJIOBBIX IIIUTOB,
paccurTaTh M BHIOPATh MUTAIOIIHE JIMHAN K CHJIOBBIM IIIUTaM M OTACIBHBIM JICKTPOIIPUEMHHIKAM, BEIOPATH 3alTUTHYIO amaparypy.



3amanue Ne 1

Tema: (<9JICKTpOCHa6)KGHI/IG CYOOCTPOUTCIILHOI'O 3aBOIa».

Hcxonnble JaHHbIE HA IPOSKTUPOBAHUE!
1. Cxema reHepalibHOTO TIaHa 3aBojia (PUCYHOK 1).

2. CBCIIGHI/I}I 00 QJICKTPHUUYCCKUX HAI'Py3Kax I10 I€XaM 3aBO/Ia.

3. ITutanue 3aBoga MoxeT ObITH ocymiecTBiIeHo oT TOL, Ha koTopoii paboTaroT 4 Typboreneparopa mo 100 MBA ¢ APH.
['enepaTopsl paboTtaroT mapamiensno. Hampsokenue 10,5 kB. Ha TOL] umeercst moBbICHTENIbHAS TTOACTAHITUS C IBYMSI
TpaHchopMaTopamu MOIIHOCTHIO 25 MBA nanpspkenuem 10,5/115 xB.

4. Paccrostaue ot TOI] 1o 3aBoaa 6,5 KM.
5. 3aBox paboTaeT B IBE CMEHBI, @ HACOCHASI CTAHIIUS — KPYTIIOCYTOYHO.

DNEeKTpUYECKUE Harpy3KH

NoNo Bapuant A Bapuanr b
/o Kon-Bo| Ycranosnennas| Kon-Bo| YcraHoBieHHas
HaunmenoBanue OIl, n | momuocTh, KBT| OII, N | MomHOCTL, KBT
OnHoro Onnoro
o, p, | =P o, p, | =P
1* | MexaHn4eCcKuH 11eX 150 1-70 2800 | 180 1-75 3000
2 | JIuteitnblii nex:
a) 0,4 xB 100 5-80 2100 | 120 5-90 2400
0) ACII 12t 2 10 KaTaJIoTy 2 10 KaTaJIoTy
3 | MoznenbHbiit rex 25 1-50 | 450 |30 1-50  |520




4 | MansipHbIi 11€X 30 2-20 280 |35 5-30 330
5 | JlecoszaBon 50 5-80 | 1250 | 60 5-80 2000
6 | Bomo-nacocHas cranuus
a) 0,4 xB 10 5-20 200 |12 5-20 220
6) CI1 10 kB 4 2000 | 8000 |4 1250 5000
7 | Kommpeccopnas 10 10-250 | 1400 |14 10-200 | 1550
CTaHIHSI
8 | DimekTpoMexaHNIEeCKUN 50 1-50 700 |60 1-60 800
1ex
9 | Ky3neuHo-mpeccoBbilii 30 1-45 500 |38 1-60 650
1eX
10* | 3aBonmoympasineHue, 30 1-40 320 |25 1-50 300
CTOJIOBas
11* | KotenbHas 50 1-100 500 |55 1-90 600

* I[JI}I OTHUX ICXOB IIPOU3BCCTU CBETOTEXHUYECKUU U BHGKTpI/I‘-IeCKI/Iﬁ PacCUCThI OCBETUTEIBLHOM YCTAaHOBKH.

JIJ1st OCTanbHBIX IIEXOB OCBEIICHUE OMPEACIUTH MO IUIOMIAIN U KO3 (GUIIMEHTY Ccrpoca.
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3amanue Ne 2

Tema: «DnexTpocHabxkeHne 1epeBo0OpadbaThIBAIOIIETO KOMOMHATAY.

I/ICXOI[HI)IG JaHHBIC HAa IIPOCKTUPOBAHUC!

1. Cxema reHepagbHOTO TUTaHa KOMOWHATA (PUCYHOK 2).

2. [Iutanne MOXKET OBITh OCYIIECTBIICHO OT MOJICTAHIIUK YHEProCUCTEMBI MOIITHOCTHIO 500 MBA, Ha KOTOpO# yCTaHOBIIEHBI
JIBa MapajuieIbHO padoTaromux TpaHchopmaTopa MomHOCcThI0 o 40 MBA, manpspkeauem 115/37/6,3 kB. MomntHoCTh

K.3. Ha ctopoHe 115 kB paBna 1200 MBA.
3. Ceaenust 00 AIIEKTPUUECKUX HArpy3Kax Mo 1exaM KOMOWHaTa.
4. PaccTtosiHUE OT MOJCTAHIIMKM YHEPTOCUCTEMBI 10 KOMOMHaTa 3,5 KM.

5. KomOunaT paboTtaer B 1B€ CMCHBI.

DNEeKTpUYECKUE Harpy3KH

NoNo Bapuant A Bapuanr b
/o Kon-Bo| Ycranosnennasi| Kon-Bo| YcranoBieHHas
HanmenoBanue OIL, n | mommuocTh, kBT| DOII, n | mMomuocTs, kBT
Onnoro Onnoro
om, p, | =P o, p, | =P
1* | JleconmubHBIN 3aBOJ 80 1-125 | 2500 | 90 1-110 2300
2 | CymunpHBIN 1IEX 50 10-80 | 950 |55 10-80 1000
3* | bupxa coeIpbs 30 10-40 700 |32 8-40 720




[lex OkOHHBIX paMm U
JBEpEU

100 1-40 | 1100 | 110 1-35 1200
5 | Llex moyoBBIX TOCOK 50 1-80 900 |60 1-70 920
6 | Cronsipubiii ex Nel 50 1-70 | 1000 |52 1-60 970
7 | Cronspubiii 11ex No2 60 1-50 | 1100 |65 1-55 1200
8 | MebGenbHblii 11X 30 1-30 450 |32 1-27 480
9 | Lex mpeccoBaHHBIX
TUTAT
60 1-40 | 1700 | 65 1-45 1800
10 | MarepuaibHBINA CKIaa 10 1-20 100 |12 1-15 120
11 | KommpeccopHasi:
a) 0,4 xB 8 10-30 | 150 |12 10-20 320
6) C/1 6 kB 4 800 3200 | 4 630 2520
12 | Mexanuueckue
MaCTEPCKHE
50 1-30 900 |48 1-25 800
13* | AAMUHUCTpATUBHBIN
KOPITYC, CTOJIOBasI
50 1-40 340 |45 1-30 400
14 | KorenpHast 40 1-80 480 35 1-70 500
15 | ABtorapax 30 1-20 150 35 1-25 200

* JIJig 3TUX 11€XOB MPOU3BECTH CBETOTEXHUYECKUIN U NIEKTPUUECKUI PACUEThl OCBETUTEIILHON YCTAHOBKH.

JUis OCTaJIbHBIX 1IE€XOB OCBEIIECHUE ONPEAETUTD MO IIOMAAN U KOAPPUIIMEHTY CIpoca.
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3amanue Ne 3

Tewma: <(9J'I€KTpOCHa6}KCHI/Ie AU3CIICCTPOUTCIIBHOI'O 3aBOJAA».

Hcxonnble JaHHbIE HA IPOSKTUPOBAHUE!
1. Cxema reHepalibHOTO TIaHa 3aBojia (PUCYHOK 3).

2. CBCIIGHI/I}I 00 QJICKTPHUUYCCKUX HAI'PYy3Kax II0 ICXaM 3aBOJia.

3. ITutanue MokeT OBITh OCYIIECTBICHO OT MOACTAHIIUN SHEPTOCHUCTEMbI HEOTPAaHMUEHHOW MOIIHOCTH, HA KOTOPOii
YCTaHOBJICHBI JiBa TPEXOOMOTOUYHBIX TpaHCHOpMaTOpa MOITHOCTHIO 10 63 MBA, Hanpsixenuem 230/115/37xB.
MormHoCTh K.3. Ha ctopoHe 230 kB pasna 1800 MBA. Tpancdopmatopsl paboTaroT pa3aeiabHO.

4. PaccTosiHUE OT SHEPrOCUCTEMBI JI0 3aBOJAA 25 KM.

5. 3aBox paboTaeT B TpU CMEHBI.

DNEeKTpUYECKUE Harpy3KH

NoNo Bapuant A Bapuanr b
/o Kom-Bo| Ycranosnennas| Kom-Bo| YcranoBneHHas
HaunmenoBaHue OIl, n | momHOCTE, KBT| OII, N | MomHOCTL, KBT
OpuHoro OpmHoro
om, P, | =P om, P, | =P
1 | IramMmoBOYHBIH IEX 100 5-120 | 2500 | 80 5-100 2200
2 | ApmartypHbIii iex 120 1-50 | 1800 | 120 2-70 1900
3 | Mexannuecknii riex Nel 150 1-100 | 2100 | 160 1-95 2200
4 | Mexannueckuii mex Ne2 20 1-30 200 |26 1-35 300
5* | CO0pouHBIil 11eX 50 1-50 | 1100 | 52 2-48 1200




6 | Ky3neunompeccoBbli 11eX 70 10-100 | 1700 | 65 10-90 1600
6a | OtneneHne Ky3HEYHO-
IPECCOBOTO LeXa:
42 5-175 600 |40 5-150 550
/ | Hacocnas
a) CJ1 10 xB 4 1500 | 6000 4 1250 | 5000
0) 0,4 kB 10 10-80 | 400 12 8-70 400
8 | IMoxaproe aemno 6 5-20 50 (8 5-20 70
9 | JIuTelHbIN 1IEX:
a) ICII 121 2 M0 KaTaJory 2 M0 KaTaJory
0) 0,4 kB 120 | 10-150 | 3500 | 100 5-120 3200
10* | 3aBogoymnpasieHue 60 1-28 900 |50 1-30 1000
11 | Cxuapg 10 10-30 | 140 |8 5-15 120
13* | DnexkTpopeMOHTHBIN 1eX 25 1-40 450 |30 1-50 500
14 | KommnpeccopHas
a) CJ1 10xB 2 630 1260 |2 500 1000
0) 0,4 kB 8 5-40 320 |10 5-50 350

* JIJis 9TUX 1I€XOB MIPOU3BECTH CBETOTEXHUYECKUN U NIEKTPUUECKUM PACUEThl OCBETUTEIILHON YCTAHOBKH.

IIJ'ISI OCTAJIbHBIX ICXOB OCBCIICHUC OIIPCACIINTD I10 IIJIOIAAN U KOB(I)(I)I/II_II/IGHTY CIIipoca.
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Tema: «DnexTpocHabkeHre apMaTypHOTO 3aBOJIaY.

I/ICXOI[HI)IG JaHHBIC HAa IIPOCKTUPOBAHMC!

1. Cxema reHepalibHOTO TJIaHa 3aBoj1a (PUCYHOK 4).

3amanue Ne 4

2. CBCIIGHI/I}I 00 QJICKTPHUUYCCKUX HAI'PYy3Kax II0 ICXaM 3aBOJia.

3. [Tutanue MokeT OBITh OCYIIIECTBICHO OT MOACTAHIIUH dHEprocucTeMbl MoHocThI0 800 MBA. Ha
MOJICTAHIIMA YCTAHOBIICHBI JIBa TPEXOOMOTOUYHBIX TpaHchopmaTopa MOImHOCTHIO 110 40 MBA, nanpspkenunem 115/37/10,5
kB. MomHocTs k.3. Ha ctopoHe 115 kB pasna 1100 MBA. TpaacdhopmaTopbl paboTaroT pa3aeiabHo.

4. PaccTosiHHE OT MOACTAHIIMU YHEPTOCUCTEMBI JI0 3aBoJa 6,5 KM.

5. 3aBoj paboTaeT B IBE CMCHBI.

DNEeKTpUYECKUE Harpy3KH

No Bapuant A Bapuanr b

Kon-Bo| YcranoBnennasy Koin-Bo| YcraHoBiaeHHas
J\/@ HanmenoBanue OIL, n | momuocTh, kBT DOII, N | MomHOCTL, KBT
wn OnHoro OxHOro

o, p, | = P om,p, | =P

1* | Mexanuyeckuit kopryc Nel 200 | 5-100 | 4300 | 220 5-120 4500
2 | Mexanunueckuii kopiryc No2 100 | 5-100 | 2250 | 90 6-80 2000
3 | biok ckitanos 10 3-20 90 |12 4-25 100
4 | JlepeBo0OICTIOUHBIN TIEX 25 3-20 250 | 26 3-20 250




5* | AIMUHUCTpaTUBHbBIN
KOMIUIEKC

20 1-30 | 270 |24 1-25 300

6 | Kommpeccopnasi:

a) CJ1 10 xB 4 800 | 3200 |4 630 2520

0) 0,4 xB 8 1-30 180 |12 1-25 220
7* | Cknang macen 5 5-20 80 |7 4-18 70
8 | Ky3neunonpeccoBslii 11ex 41 3-200 [650 |40 4-175 600
8a | Oten Ky3HEYHOIIPECCOBOTO

nexa

50 10-100| 1200 | 55 8-120 1500

9 | TparCIOPTHEIH T1EX 10 3-15 100 |12 4-16 120
10 | KorenbHas 30 1-80 | 600 |28 1-70 550
11 | PeMOHTHO-ME€XaHUYECKUI

uex

40 1-22 | 580 |42 2-25 600

12 | JIureiublil uex:

a) JICII 121 2 10 KaTaJiory 2 110 KaTaJjory

0) 0,4 kB 80 1-80 [ 2750 | 85 1-89 2800
13 | Hacocnas 15 5-15 | 250 14 5-15 300
14 | DnexTpopeMOHTHBIN LIEX 30 1-40 | 350 32 3-42 400

* I[JI}I OTHUX ICXOB IIPOU3BCCTU CBETOTEXHUYECKUM U 3HeKTquCCKHﬁ PacCUYCThI OCBETUTEIILHOM YCTaHOBKHU.

JUis OCTaJIbHBIX 1IE€XOB OCBEIIEHUE ONPEAEIUTD M0 MIOMAAN U KOAPPHUIIMEHTY CIIpoca.
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3amanue Ne 5

Tema: (<9JICKTpOCHa6)KGHI/IG ABTOPEMOHTHOI'O 3aBOJa».

Hcxonnble JaHHbIE HA IPOSKTUPOBAHUE!
1. Cxema reHepalibHOTO TIaHa 3aBoj1a (PUCYHOK ).

2. CBCIIGHI/I}I 00 QJICKTPHUUYCCKUX HAI'Py3Kax II0 ICXaM 3aBO/Ia.

3. [lutanne MOKeT OBITh OCYIIIECTBICHO OT MOJICTAHIIMN YHEPTOCUCTEMBI HEOTPAHUIECHHOW MOIITHOCTH, HAa KOTOPOM
YCTaHOBIICHHI JBa TpaHchopMmaTopa MomHOCThIO 10 40 MBA, Hanpsokenuem 115/6,3 kB (TparchopmaTtopsl paboTaroT
pasaenbHo). MomHOoCTh K.3. paBHa 900 MBA.

4. PaccTosiHME OT MOJICTAaHIIUU SHEPTOCUCTEMBI J10 3aBoAa 4,5 KM.

6. 3aBo paboTaeT B IBE CMCHEI.

DneKTpuuecKue Harpy3Kku

No Bapuant A Bapuant b
Kon-Bo| Ycranosnennas| Kon-Bo| YcraHoBiaeHHas
J\/@ HaunmenoBanue OIl, n | momtHOCTh, KBT| OII, N | MomHOCTh, KBT
/1 OnHoOTO OnHoro
o, p, | =P o, p, | =P
1* | I'maBHBIN MeXaHUYCSCKHI
KOpITYC
300 1-80 6700 | 320 1-90 6900




2 | UcneiTaTenpHas CTaHIAA 30 1-50 1200 | 35 1-60 1300
3 | KommnpeccopHnas cranmus
a) 0,4 kB 10 1-30 90 |15 1-35 100
0) CJ1 6xB 4 630 2400 (4 500 2000
4 | Cxian 10 1-20 120 |12 1-15 120
5* | AIMUHUCTpaTUBHbBIN
KOpPITyC, CTOJIOBAs
30 1-30 430 | 35 1-28 450
6 | MocuHo-
T'YJAAPOBOYHBIN KOPII
PELYIHPORO oI 40 1-40 680 |42 1-35 700
7/ | OuncTHBIC COOPYIKEHUS 20 1-30 320 |18 1-25 300
8 | CromsipHBIN 1IEX 40 1-40 370 |35 1-32 390
9 | HacocHag cranuus 15 1-80 350 |15 1-70 320
10*| IToomaaka roroBoit
HpoYKIH OCBEIIIEHUE OCBEIIIEHNE
11 | Jluteiinblii nex: | |
a) JICII 61 2 10 KaTaJjory 2 10 KaTajory
0) 0,4 xB 50 1-80 1200 |55 1-70 1100
12 | CBapouHsbIii 11€X 30 1-40 500 |35 1-35 500
13 | DnexTpomex 30 1-40 270 32 1-45 300
14 | Tepmuueckuit 1iex 50 7-40 350 52 7-40 370

* JInst 9TUX 1I€XOB MPOU3BECTH CBETOTEXHUYECKHUM U 3JIEKTPUUECKUNA pacueThl OCBETUTEIbHON YCTAaHOBKHU.

JI71s1 OCTAJIBHBIX 1IEXOB OCBEIIEHUE OMIPEACIIUTD MO IO U KOG OUITMEHTY crpoca.
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3aganue Ne 6
Tema: «OnexTpocHad)KeHHe 3aB0Oia I€0JIOrOPa3BeI0YHOI0 000PYI0BAHUSY.
WcxonHble naHHbIE HA MPOEKTUPOBAHUE:
1. Cxema reHepalbHOTO TUTaHa 3aBoj1a (PUCYHOK 6).
2. CBenenus 00 AMIEKTPUUECKUX Harpy3Kax Io 1eXaM 3aBojia.

3. I[lutaHue MOXKET OBITh OCYIIECTBIEHO OT MOJCTAHIUU YHEPrOCUCTEMbl HEOTPAHUUEHHON MOIIIHOCTH, HA KOTOPOU
YCTaHOBJICHBI JIBa TPEXOOMOTOUYHBIX TpaHCcPopMaTopa MOIIHOCTEIO 110 40 MBA, nHanpsbkenuem 115/37/10,5 B.
MormHocTs K.3. Ha cropoHe 115 kB paBna 1200 MBA. Tpancdopmaropsl paboTaroT pa3aeiabHo.

4. PaccTosiHHE OT TOACTAHIIMU YHEPTOCUCTEMBI J10 3aBOJA 4,7 KM.

5. 3aBox paboTaeT B TpU CMEHBI.

DneKTpuuecKue Harpy3Kku

Ne Bapuant A Bapuant b
Kom-Bo| Ycranosnennast| Koix-Bo| YcranosneHHas
J\jg HaunmenoBanue OIl, n | MmomHOCTh, KBT| 3II, N | MomHOCTh, KBT
/1 OnHoro OnHoro
om,p, | =P om,p, | =P
1 | baok mexannueckux 1exos Nel 300 1-80 7100 280 1-70 6800




2 | bok Mexaunyeckux 11exoB Ne2

100 1-50 | 1700 | 120 1-45 | 1600

3 | lex MeTaITTIOKOHCTPYKITUIA 50 1-40 900 48 1-30 800
4 | COOpOYHBIH IEeX 30 1-50 450 32 1-55 500
5 | DkcnepuMeHTANIbHBIN 11eX 20 1-40 350 25 1-35 400
6* | TepMuueckwii mex 80 1-80 | 1500 90 1-70 | 1600
6a | OTaeneHue TEPMUYECKOro 1exa ol 5-40 400 95 5-45 450
7 | Ky3HeuHO-1ITaMIOBOYHBIN 11€X 40 1-80 780 42 1-70 810
8 | PeMOHTHO-MEXaHUYECKUN 1IEX 40 1-40 350 35 1-30 300
9* | I13JI 15 1-30 150 16 1-25 180
10*| 3aBomoynpaBiieHne, CTOJIOBAs 20 1-30 300 20 1-25 290
11 | TapHsrit ex 30 1-30 350 20 1-25 340
12 | biaok ckinamoB 10 1-20 110 12 1-15 100
13 | HacocHas 10 1-80 400 8 5-80 350
14 | Komnpeccopnast:
a) CJl 10xB 2 1000 | 2000 2 1250 | 2500
0) 0,4 xB 15 1-20 180 |20 1-15 190
15 | Kucnopoanas 10 1-40 180 8 1-50 200
16 | Cxnag macen, maszyTa 10 1-10 60 12 1-15 70

* I[JI}I OTHUX ICXOB IIPOU3BCCTU CBETOTEXHUYECKUM U 3HeKTquCCKHﬁ PacCUYCThI OCBETUTEIILHOM YCTaHOBKHU.

JUJis OCTaJIbHBIX 1IEXOB OCBEIICHUE ONPEAETIUTD 0 IIOMAAN U KOAPPUIIMEHTY CIIpoca.
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3amanue Ne 7
Tema: «DnexTpocHabX)eHNE 3aBOJIa METAJUIOPEKYIIUX UHCTPYMEHTOBY.
Hcxonnble JaHHbIE HA IPOSKTUPOBAHUE!
1. Cxema reHepalibHOTO TIaHa 3aBojia (PUCYHOK 7).
2. CBenenus 00 AMIEKTPUUECKUX Harpy3Kax Io IIeXaM 3aBoja.

3. Ilutanue MOKeT OBITh OCYIIECTBICHO OT MOJCTAHIIUU YHEProcucTeMbl MOITHOCTHI0 500 MBA, Ha KOTOpO#l yCTaHOBJICHBI
TpH TpaHchopmaTopa MOIHOCTHIO 10 25 MBA, nanpsoxkenuem 37/6,3 kB. MomHocTs k.3. Ha ctopoHe 37 kB paBna 400
MBA. Tpauchopmaropsl paboTaroT napajieabHo.

4. PaccTosiHUE OT SHEPrOCUCTEMBI JI0 3aBOjA 5,2 KM.
5. 3aBoj paboTaeT B IBE CMCHBI.

DNEeKTpUYECKUE Harpy3KH

NoNo Bapuant A Bapuant b
/o Kon- | YcranoBnennasi| Kou- | YcraHoBieHHas
HanmenoBanue BO | MOIIHOCTh, KBT| Bo DIl momHOCTE, KBT
OI1, n| Ognoro n Onnoro
o, p, | =P om,p, | =P
I'J1aBHBIN KOpIyC

1 | lex uepBsauHbIX Qpe3 55 5-30 [ 1750 | 60 5-25 | 1800

2 | Hex mpoTsikek 45 28-80 | 1380 | 50 20-80 | 1400

3 | Lex nomOHsAKOB 35 1,4-50 | 1150 30 4-40 1100

4 | Mexaunuyeckuii Liex 50 1-40 1050 52 1-35 1000




5* | UHCcTpyMeEHTaIbHbIN 1IEX

40 1-14 520 35 1-15 500

6* | JIuTeHHbIH 11eX 150 | 1,1-80 | 3000 | 160 1-85 2800
7 | KommpeccopHas:
a) CJl 6xB 4 800 3200 4 630 2520
0) 0,4 xB 10 5 50 12 6 72
8 | JepeBooOpabarbiBaromuii
mex
25 0,8-20 | 480 30 3-25 500
9 | KorenpHas 25 10-40 700 27 6-40 720
10 | Ky3HeuHo-mpeccoBblii
ex
20 10-40 600 21 10-50 620
11 | 3aBomoympaBieHue 15 1-10 115 15 1-12 120
12* | CromoBas 25 1-40 380 23 1-30 350
13 | Tepmudeckuii riex 45 5-50 450 40 1-45 430
14 | DuexTporex 20 1-28 350 |22 1-30 400
15 | Ckian meraimia 8 1-20 85 10 1-22 90
16 | MaTepuanbHBIN CKIa] 10 1-25 200 10 1-20 180

* I[JI}I OTHUX ICXOB IIPOU3BCCTU CBETOTEXHUYECKUM U 3HeKTquCCKHﬁ PacCUYCThI OCBETUTEIILHOM YCTaHOBKHU.

JI71s1 OCTAJIBHBIX 1IEXOB OCBEIIEHUE OMIPEACIIUTD MO IUIOIMaAn U Ko3hGUITMEHTY crpoca.
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3amanue Ne 8
Tema: «DnekTpocHaOXEeHHE 3aBOA MAPUKOTIOIITUITHUKOBY.
HcxonHble TaHHBIE HA MPOSKTUPOBAHUE:!
1. Cxema reHepalibHOTO TJIaHa 3aBoj1a (PUCYHOK 8).
2. CBeneHust 00 3JIEKTPUUECKHUX HArpy3Kax Mo Lexam 3aBo/ia.

3. [Tutanue MoxeT OBITH OCYIIECTBICHO OT MOACTAHIIUU SHEPTOCUCTEMBI, Ha KOTOPOW YCTAHOBJICHBI /1B TPEXOOMOTOUHBIX
TpaHncdopmaropa MomHOCTHIO TT0 63 MBA, Hanpsokenuem 115/37/10,5 kB. TpanchopmaTops! paboTaroT pa3aeiabHoO.
DHeprocucTeMa HeOrpaHUYEHHOU MOIITHOCTH.

4. PaccTosiHUE OT SHEPrOCUCTEMBI JI0 3aBoja 4,5 KM.

5. 3aBoj paboTaeT B IBE€ CMECHBI.

DNEeKTpUYECKUE Harpy3KH

NoNo Bapuant A Bapuant b
/o Kom-Bo| Ycranosnennas| Kon-Bo| YcranoBneHHas
HaunmenoBaHue OIL, n | momHocTh, KBT| OII, N | MomHOCTL, KBT
Opnoro Opnoro
o, p, | =P o, p, | =P
1 | 3aBogoynpaBieHue 35 1,1-20 | 310 30 1-25 300
2 | bnok MexaHH4YeCKuX
mexoB Nel
220 1-40 4000 240 1-45 4500




biok Mexannueckunx
exoB Ne2

150 3-50 | 3200 | 160 5-55 3500
4 | Biok MeXaHUYECKUX
1exoB Ne3
300 1-100 | 4500 | 280 1-90 | 4300
5 | Jlureiinblii mex:
a) 0,4 kB 120 1-50 | 2100 [ 110 1-45 2000
6) ACII 12t 4 M0 KaTaJIory 4 M0 KaTaJory
6 | Komnpeccopnas:
a) C/1 6 xB 4 800 3200 4 1000 | 4000
0) 0.4 xB 6 10 60 8 12 96
7 | HacocHas 10 5-100 | 520 12 5-80 550
8* [ l'azoreneparopHnas 15 1-40 310 13 1-30 300
9 | Ky3neunsrii iex 50 1-40 | 1700 60 2-40 1800
10 | Tepmuuaeckwuii mex Nel 50 5-40 600 48 5-45 620
11 | Tepmuueckuii mex Ne2 40 1-30 1600 45 1-35 1800
12* | KorenbHas 50 5-80 700 52 5-60 800
13 | Cxiazx 10 1-10 90 8 1-15 90
14 | DnekTpopeMOHTHBIN 11eX 30 1-30 280 |35 1-25 300
15* | CtonoBas 25 1-40 270 24 1-20 250
16 | DxcnepuMeHTaNIbHAS
nabopaTtopust
40 1-30 350 30 1-40 340

* JIJis 9TUX 1I€XOB MIPOU3BECTH CBETOTEXHUYECKUN U DJIEKTPUUECKUNA PACUEThl OCBETUTEILHON YCTAaHOBKH. /{7151 OCTaNbHBIX 11EXO0B

OCBEIICHHE OMPENETUTH MO MJIOAIN U KO3 PUIUMEHTY cripoca.
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3amanue Ne 9
Tema: «DnexTpocHabx)eHNe 3aB0JIa BBICOKOBOJIBTHON anmapaTypbi».
HcxonHble TaHHbBIE HA TPOEKTUPOBAHUE:!
1. Cxema reHepalibHOTO TIaHa 3aBojia (PUCYHOK 9).
2. CBenenus 00 ANIEKTPUUECKUX Harpy3Kax Io 1IeXaM 3aBojia.
3. [luranue MoxxeT ObITh ocymecTBieHo oT TOL[ momuocThi0 400 MBT (4 TypOoreneparopa mo 100 MBT). Hanpsokenue

Ha mmHax 10,5 kB. Ha TOIl umeercst moBbicuTeNbHAS MOACTAHIUS U3 ABYX TpaHCHOPMATOPOB MOITHOCTHIO 10 40 MBA,

Hanpspkenuem 10,5/115 kB. MomnocTs k.3. Ha mmHax 10,5 kB TOLI pasaa 500 MBA.
4. Paccrostaue ot TOII 1o 3aBoda 6 kKm.

5. 3aBoj paboTaeT B IBE CMCHBI.

DNEeKTpUYECKUE Harpy3KH

NoNo Bapuant A Bapuant b
/o Kom-Bo| YcranoBnennasi| Kom-Bo| YcraHoBieHHas
HaunmenoBanue OII, n | MomHOCTh, KBT| OII, N | MomHOCTH, KBT
Onnoro Onnoro
om,p, | =P o, p, | =P
1 | Mexanuueckuii Kopmyc 500 1-100 | 12800] 530 1-110 | 12500
2 | Tepmudeckuii nex 46 3-60 700 |42 3-55 750
3 | OuBITHBIN 11EX 30 1-70 1450 25 1-60 1350




biox BcriomoraTeabHbBIX
11(92.€0) ]

70 3-40 1900 60 3-35 1700
5 | JIabopaTopHbIif KOPITYC 60 1-150 | 2500 55 1-130 | 2400
6 | Komnpeccopnas:
a) 0,4 kB 15 10-30 210 18 10-32 250
0) CJ1 10 kB 4 2000 | 8000 4 2000 | 8000
/* | 3aBopoynpaBieHue 40 1-40 380 37 1-35 360
8 | JepeBooOpabareiBaromiuii
ex
25 10-40 250 24 8-40 240
9 | Kucnoponnas cranius 7 30 210 10 30 300
10 | Bogopoanas craHuus 10 20 200 12 20 240
11 | I'naBHBINA Mara3ua 4 10 40 6 15 90
12 | TpancnopTHBIN 11EX 15 1-20 120 12 1-15 100
13 | Cxnan dapdopa 3 10 30 4 10 40
14 | 3apsiqHas cTaHIus 10 10-30 210 15 10-20 250
15 | Ckisag roToBOM MPOAYKITUU 5 10-40 80 8-35 75
16* | Cxiag macen 4 5 20 5 6 30
17* | HacocHas 6 100 600 8 100 800
18 | Cknap 3ammgacTei 4 10 40 6 10 60

* JInst 5TUX 1IE€XOB MPOU3BECTH CBETOTEXHUYECKHUM U JIEKTPUUECKUNA pacueThl OCBETUTEIbHON YCTAHOBKHU.

JUis OCTaJIbHBIX 1IE€XOB OCBEIIECHUE ONPEAEIUTD M0 IIOMAAN U KOAPPHUIIMEHTY CIIpoca.
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3amanue Ne 10

Tema: (<3JICKTpOCHa6)KGHI/IG 3aB0O/J1a BOJIOYHUJIBHBIX CTAHOB).

Hcxonnble JaHHbIE HA IPOSKTUPOBAHUE!
1. Cxema reHepajibHOTO 11aHa 3aBojia (pucyHok 10).

2. CBCIIGHI/U[ 00 QJICKTPHUUYCCKUX HAI'PY3KaXx I10 ICXaM 3aBOJiA.

3. ITutanue MokeT OBITh OCYIIECTBICHO OT MOACTAHIIUN SHEPTOCHCTEMbI HEOTPAaHMUEHHOW MOIIHOCTH, HA KOTOPOii
YCTaHOBJICHBI JIBa MapajuIeIbHO pabOoTaOMINX TpaHchopMaTopa MOIIHOCTEIO 110 40 MBA, nanpsikenuem 115/37/10,5 kB.

MomugHocTs K.3. Ha ctopoHe 115 kB pasna 1250 MBA.
4. PaccTosiHUE OT SHEPrOCUCTEMBI JI0 3aBoja 6,2 KM.

5. 3aBoj paboTaeT B IBE CMCHBI.

DNEeKTpUYECKUE Harpy3KH

NoNo Bapuant A Bapuant b
/o Kom-Bo| YcranoBnennas| Kom-Bo| YcraHoBieHnHas
HanmenoBanue OIl, n | mommuocTh, kBT | DOII, n | MommuocTs, kBT
OmHoro OpmHoro
om,p, | =P o, p, | =P

1 | Mexaanueckuii 1iex Nel 50 1-50 1890 60 1-50 1900
Mexannuecknii rex Ne2 100 1-80 3800 120 1-70 4000
3 | MexaHOCOOpOYHBIH 1EX 50 1-50 1820 55 1-60 | 2000

N




4* | Ky3HEeYHOIIPECCOBBII
nex
80 1-80 | 1400 85 1-80 | 1500
5 | Lex obpaboTkm
I[BETHBIX METAJUIOB
30 5-230 700 |25 5-200 | 600
6 | Lex
METAJUIOKOHCTPYKIUI
50 1-50 800 50 1-45 750
7/ | Ilex IBETHOTO JIUTHSI 70 1-80 1100 75 1-70 1100
8 | Uyrynonureinslil mex 100 1-100 | 3700 | 110 2-120 | 3800
9 | MozenpHbIi Hex 30 1-30 230 35 1-28 260
10 | Kommpeccopnast
CTAHIIUS:
a) 0,4 xB 10 1-30 270 10 1-40 310
6) CI1 10 kB 4 800 3200 4 1000 | 4000
11* | KorenbHas 40 1-50 320 42 1-40 300
12* | 3aBonoymnpasienue 30 1-20 290 33 1-21 270
13 | CronoBas 10 1-20 50 |12 1-35 380
14 | Tepmuueckuii iex 30 1-20 300 |25 1-15 350
15 | ABTorapax 20 1-30 150 |8 1-18 52

* JInst 9TUX 1IE€XOB MPOU3BECTH CBETOTEXHUYECKHUM U JIEKTPUUECKUN pacueThl OCBETUTEIbHON YCTAaHOBKHU.

JI71s1 OCTAJIBHBIX 1IEXOB OCBEIIEHUE OMIPEACIIUTD MO IUIOIMaAn U Ko3hGHUITMEHTY crpoca.
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Tema: «DnexTpocHabxkeHHe 3aB0JIa MPOI0JIbHO-CTPOTATbHBIX CTAHKOBY.
HcxonHble JaHHbIE HA IPOSKTUPOBAHUE!
1. Cxema reHepajibHOTO 11aHa 3aBojia (pucyHok 11).
2. CBeneHust 00 3JIEKTPUUECKHUX HArpy3Kax Io Lexam 3aBo/ia.

3. [Tutanue MokeT OBITh OCYIIECTBICHO OT MOACTAHIIUN SHEPTOCHUCTEMbI HEOTPAaHMUEHHOW MOIIHOCTH, HA KOTOPOii
YCTaHOBJICHBI JIBa TPEXOOMOTOUYHBIX TpaHCchopMaTopa MoIHOCTEIO 110 100 MBA, nanpsoxkenuem 230/115/37xB.
MormHoCTs K.3. Ha ctopoHe 230 kB pasna 1800 MBA. Tpancdopmatopsl paboTaroT pa3aeiabpHO.

4. PaccTosiHUE OT SHEProCUCTEMBI JI0 3aBoja 16 KM.
5. 3aBoj paboTaeT B IBE CMCHBI.

DNEeKTpUYECKUE Harpy3KH

NoNo Bapuant A Bapuanr b
n/n Kom-Bo| Ycranosiennas| Kon-Bo| Ycranosnennas
HanmenoBanue OIL, n | mommuocTh, kBT| DOII, N | mMomuocTs, kBT
OnHoro OnmHoro
om,p, | =P orLp, | =Pn

1 | MexaHU4eCKUH 1IEX
MEJIKUX CTAHKOB

300 1-40 | 4500 | 320 1-45 | 4700

2 | MexaHu4deckui 1ex
KPYITHBIX CTAaHKOB

100 1-80 | 2500 | 130 1-90 | 2800




3 | MexaHnyeckui 1ex
YHUKAJIbHBIX CTAHKOB

40 1-250 | 2800 42 1-250 | 3000

4 | llex 0bpaboTkH
[IBETHBIX METAJLJIOB

30 5-230 600 |40 5-200 | 550
5 | CoopouHsIii Iex 50 1-50 800 55 1-60 900
6* | YUyryHonuTelHbIH 11€X 150 1-120 | 4000 | 170 1-125 | 4500
7/ | Llex BETHOTO JTUTHS 50 1-80 1500 56 1-75 1600

8 3aroToBUTEIBHO-

CBAPOYHBIN LIEX
50 1-80 800 60 1-90 900

9 | Tepmuueckuii riex 30 1-80 970 38 1-70 1000
10 | KommpeccopHasi:
a) 0,4 kB 15 10-80 300 20 8-70 400
0) CJ110 kB 4 1250 | 5000 4 1000 | 4000
11 | MoaenbHBIN HEX 30 1-30 180 33 2-26 200
12 | 3aBomoympaBineHue,
CTOJIOBAs
40 1-40 350 38 1-45 330
13* | I'naBHBII Mara3uH 10 1-10 50 |12 1-15 60
14* | DnexTporiiex 30 1-40 200 |35 1-45 250

* JIJig 3TUX 11€XOB MPOU3BECTH CBETOTEXHUYECKUN U NIEKTPUUECKUI PACUeThl OCBETUTEIILHON YCTAHOBKH.

JI71s1 OCTaJIBHBIX 1I€XOB OCBEIIEHUE OMPEACIIUTh MO IUIOMAaAN U KodhPHUITMEHTY crpoca.
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3aganue Ne 12
Tema: «DneKTpocHa0KEHNE MAIIMHOCTPOUTENIBHOTO 3aBOIAY.
HcxonHble TaHHbBIE HA TPOEKTUPOBAHUE:!
1. Cxema reHepalibHOTO TIaHa 3aBojia (pUCYHOK 12).
2. CBenenus 00 ANIEKTPUUECKUX Harpy3Kax Io 1IeXaM 3aBojia.

3. ITutanue MokeT ObITh OCYIIECTBICHO OT MOACTAHIIUH dHEpProcucTeMbl MOIIHOCTHIO 700 MBA, Ha KOTOpO# yCTaHOBIIEHBI
nBa TpEX0OMOTOUHBIX TpaHChopmaTopa MoiTHOCThIO TI0 40 MBA, nHanpsixenuem 115/37/10,5 kB. MomHocTs K.3. Ha
cropone 115 kB paBra 900 MBA. Tpancdopmatopsl paboTaroT pa3aeibHo.

4. PaccTosiHUE OT SHEPrOCUCTEMBI JI0 3aBoja 6,5 KMm.

5. 3aBox paboTaeT B TpU CMEHBI.

DNEeKTpUYECKUE Harpy3KH

NoNo Bapuant A Bapuanr b
/o Kom-Bo| YcranoBnennas| Kom-Bo| YcranosieHHas
HanmenoBanue OIL, n | mommuocTh, kBT| DOII, n | mMomuocTs, kBT
OmHoro Opnoro
o, p, | =P o, p, | =P

1 | I'maBHBIII MEXaHUYECKUNA
KOpITyC
500 1-150 | 5800 550 1-160 | 6000

2 | Kommpeccopras:
a) 0,4 kB 10 1-20 200 15 1-35 250




6) CJ1 10 kB 4 1250 | 5000 4 1000 | 4000
3* | MexanocOOpOYHBII 1eX 50 1-40 1800 70 71-45 | 2000
3a | Otmenenue cOOPOYHOTO
nexa
32 7-70 500 (35 5-60 520
4 | Tepmuueckuit mex 80 1-100 | 2100 83 2-90 | 2300
5 | CapouHo-
3arOTOBHUTENILHBIN IEX
50 1-60 1630 56 1-70 1700
6 | DIeKTpPOpPEeMOHTHBIH 1EeX
30 1-40 280 35 2-45 320
[/ | JIuteitHblil 1ex:
a) 0,4 kB 60 1-80 | 2800 62 1-90 | 3000
6) ACII 121 4 10 KaTaJiory 4 110 KaTaJjory
8* | Ckmag MaTepHuaIbHBINA 10 1-20 80 13 1-22 90
9 | Ky3Heuno-
IITAMIIOBOYHBIH IIeX
50 1-80 1300 100 1-80 | 2800
10 | AAMUHUCTPATUBHBIN
KOpITyC
20 1-30 270 |28 2-32 350
11* | CtonoBas 40 1-40 350 43 1-40 400

* JIJig 3TUX 11€XOB MPOU3BECTH CBETOTEXHUYECKUN U NIEKTPUUECKUI PACUeThl OCBETUTEIILHON YCTAHOBKH.

JUJis OCTaJIbHBIX 1IEXOB OCBEIICHUE ONPEAETUTD 0 IIOMAAN U KOAPPUIMEHTY crpoca.
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3amanue Ne 13

Tema: «3J’IeKTp0CHa6)KeHI/Ie 3aBOJIa TAXKCEJIOrO MAIIMHOCTPOCHUA.

HcxonHble TaHHbBIE HA TPOEKTUPOBAHUE:!
1. Cxema reHepajibHOTO 1IaHa 3aBojia (pUCyHOK 13).
2. CBenenus 00 AMIEKTPUUECKUX Harpy3Kax Io 1eXaM 3aBojia.
3. ITutanue MoxeT OBITh OCYIIECTBICHO OT MOACTAHIIUU dHEeprocucteMbl A MomHOCcThi0 600 MBA wnu TOLI, MOIIHOCTBIO
200 MBA, paboTarolieit mapamienbHo ¢ d3HeprocucteMoit . MomHocTh K.3. Ha muHax 37 kB moacranuuu A pasHa 750
MBA, a va mmmHax 10 kB TOL] pasna 350 MBA.
4. PaccTosiHME OT MOJACTaHIIUK dHEProcucTeMbl A 10 3aBoja 12 kM, a ot TOIl no 3aBoja paBHO 4,5 KM.

5. 3aBox paboTaeT B TpU CMEHBI.

DNEeKTpUYECKUE Harpy3KH

NoNo Bapuant A Bapuant b
/o Kom-Bo| Ycranonennas| Kon-Bo| YcranoBieHHas
HanmenoBanue OIl, n | mommuocTh, kBT| DOII, n | MommuocTs, kBT
Opnoro Opnoro
o, p, | =P o, p, | =P

1 | Mexanuueckuii 1iex Nel 300 1-40 5100 320 1-45 5300
2 | Mexannueckuii 1iex
KPYITHBIX CTAaHKOB

100 1-150 | 3800 | 110 1-140 | 3700
3 | COopouHbIii IeX 33 4-90 420 36 4-100 | 450




4* | Tepmuueckuii 1iex 50 10-80 | 1700 52 10-70 | 1750

5 | Ky3neuHo-mpeccoBsiii
nex

60 10-100 | 2500 60 100-110| 2700
6* | UHcTpyMeHTaNbHBIN 11eX 50 1-80 800 48 1-82 800

[/ | UyryHOIUTEeHHBIN 1IEX 100 10-120 | 2700 | 120 | 10-130 | 3000
8 | MapreHoBCKHU 11eX 100 10-150 | 3000 | 110 | 10-160 | 3100
9 | Kommnpeccophasi:
a) 0,4 kB 15 10-80 | 300 20 10-90 | 300
6) C/1 10 kB 4 1250 | 5000 4 1000 | 4000
10 | MonenbHBIH 11EX 40 130 210 42 1-35 250

11 | CBapouHo-
3arOTOBUTEIILHBIN 1IEX

50 1-60 | 1600 51 1-60 | 1650

12 | Cxnan metamia 10 1-40 80 12 1-40 100
13 | TpancnopTHbIHN 11EX 20 1-30 170 21 1-30 200
14 | DxciepuMeHTaTBHBIN

uex

40 1-20 250 45 1-25 310

15* | AIMUHUCTpaATUBHBIN
KOpITyC, CTOJIOBAs

50 1-50 370 48 1-50 400

* JIJig 3TUX 11€XOB POU3BECTH CBETOTEXHUYECKUN U NIEKTPUUECKUI PACUeThl OCBETUTEIILHON YCTAHOBKH.

JUJis OCTaJIbHBIX 1IE€XOB OCBEIIEHUE ONPEAEIUTD M0 IIOMAAN U KO3PPHUIIMEHTY CIIpoca.
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3amanue Ne 14

Tewma: <(3J'IGKTpOCHa6}KCHI/Ie MeJIaHKEBOro KOMOMHATA.

Hcxonnble JaHHbIE HA IPOSKTUPOBAHUE!
1. Cxema reHepajqbHOTO TUTaHa KoMOUHaTa (pUCcyHOK 14).
2. CBenenust 00 IEKTPUYECKUX HArpy3Kax Io exaM KoMOuHaTa.

3. [Mutanue komOMHATA MOXKET OBITH OcyIecTBIeHO oT TOLI, Ha KoTOpOil ycTanoBIeHHBI 4 TypOorenepatopa ¢ APH
MOITHOCTRIO 25 MBT, Hanpspxkeruem 6,3 kB. ['eHepaTopsl paboTaroT mapaiieiabHo.

4. Paccrossaue ot TOILI mo komOuHara 3,5 km.

5. KomOGunat paGoTaer B TpH CMEHBI.

DNEeKTpUYECKUE Harpy3KH

NoNe Bapuant A Bapuant b
/o Kom-Bo| YcranoBnennas| Kom-Bo| YcranosieHHas
HaumeHoBaHue OIl, n | momHOCTH, KBT| OII, N | MomBOCTh, KBT
Onnoro Onsoro
o, p, | =P o, p, | =P
1* | IlpsaunbHbBIN 1IEX 250 1-40 4500 270 1-40 5000
2 | Txankwuii nex Nel 200 10-50 | 3800 220 10-50 | 4100
3 | Tkankmii miex Ne2 200 1-50 4000 230 1-50 4500
4 | KpacuibHbll 11ex 100 3-40 | 4000 | 110 3-45 | 4300
5* | KorenpHas 50 10-120 | 1800 56 10-100 | 2200
6 | MexaHuuyecKkHii 1iex 30 1-50 550 35 1-50 600




[/ | DneKTpOpEMOHTHBIH 1EX

25 3,8-20 | 350 25 3-25 400

8 | CronsapHsbIi 11eX 42 3-80 400 45 3-80 500

9 | llenTpanpHBIN CKIIa 10 3-20 70 15 3-20 90
10* | 3aBomoympaBiieHumE,

CTOJIOBAs

40 1-40 350 43 1-40 450

11 | I'apax 20 1-20 280 25 1-20 310

12 | Hacocnas: a) 0,4 kB 20 1-25 150 24 1-25 200

6) CJ1 6 kB 4 630 2520 (4 800 3200

* I[JI}I OTHUX ICXOB IIPOU3BCCTU CBETOTEXHUYECKUM U 3HeKTqueCKHﬁ PacCUYCThI OCBETUTEILHOMU YCTAHOBKHU.

IIJ'ISI OCTAJIbHBIX CXOB OCBCIICHUC OIIPCACIINTD I10 IIOIAaAn U KO3(1)(1)I/II_II/ICHTY ciipoca.
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3aganue Ne 15
Tema: «9nekTpocHabkeHHEe KOMOWHATA IBETHON METAJLTyPTHI.
Hcxonnbie 1aHHbIE HA MPOEKTUPOBAHUE:
1. Cxema reHepajqbHOTO TUTaHa KOMOUHATa (pUCYHOK 15).
2. Cenenus 00 AJIEKTPUUECKUX Harpy3Kax Imo 1iexaM KoMOrHaTa.

3. [lutaHre MOKET OBITH OCYIIECTBICHO OT MOJCTAHIIMN YHEPTrOCUCTEMBI, HA KOTOPOUW YCTAaHOBJICHO JBa TPEXOOMOTOUHBIX
TpaHchopMaTopa MOIIHOCTHIO 0 63 MBA, nanpsikenuem 230/115/37 xB. Pabota tpanchopmaTopoB pazaenpHasi.
MormaocTs HEprocuctemsl 700 MBA. PeakTnBHOE CONTPOTUBIICHNE CUCTEMBI JI0 TpaHChOpMaTopa, OTHECEHHOE K €€
MotgHocTH, 0,2.

4. PaccTosiHUE OT MOACTAHIIUU YHEPTOCUCTEMBI 10 KoMOUHAaTa 20 KM.

5. KomOunaTt paboTaer B TpU CMEHBI.

DneKTpuuecKue Harpy3Kku

Ne Bapuant A Bapuant b
Ne HanmenoBanune

Kon-| YcranoBnennas| Koma-Bo | YcrTaHoBieHHas
BO | MomIHOCTh, KBT| DI, n MOIITHOCTh, KBT
OIL, nf Ognoro Onnoro
o, p, | =P om,p, | =P
1 | Armonex 150 | 5-55 | 6800 | 140 5-50 | 6500




2 | Iex

OTpakaTeIbHBIX

nevuei 80 10-100 [ 5850 | 70 10-80 | 5700
3* | llex padunanuu 50 2-120 | 5500 | 45 2-100 | 5000
4* | Cknan

oty pabpukaToB

20 5-30 290 18 5-25 250
5 | MexaHnueckui 1ex 30 1-40 580 28 1-40 520
6 | 3aroToBUTENILHO-
IITaMITOBOYHBIN
ex 33 5-55 200 |30 4-50 270
7 | DIEeKTPOPEMOHTHBI
51

8 | I'apax Ha 50
aBTOMAIIINH

35 1-50 480 32 1-40 450

20 130 | 280 | 25 | 130 | 300
9 E;COCH”’ a) 0.4 10 | 10440 | 250 | 12 | 1035 | 230

6) CJ1 10 kB 6 1250 7500 6 1000 6000
10 | Cxmag roToBoit

MPOAYKIIUU

15 5-30 280 14 5-30 250
11 | KotenbHas 60 10-100 | 1750 | 55 10-90 | 1700
12* | 3aBogoympasieHue,
CTOJIOBas

50 1-30 400 |52 1-25 400

* JIJig 3TUX 11€XOB MPOU3BECTH CBETOTEXHUYECKUN U IIEKTPUUECKUI pacUeThl OCBETUTEIILHON YCTAHOBKH.



I[J'I)I OCTAJIbHBIX HEXOB OCBCUICHUC OIIPCACINUTD I10 IIJIOIaau U KOBq)(l)I/IHI/ICHTy ciipoca.
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3amanue Ne 16

Tema: «DnekTpocHaOXeHHE 000TaTUTENBHON (HaOPUKI».

HcxoiHbIE TaHHBIE HA IPOEKTUPOBAHUE:
1. Cxema renepanbHOTO TU1aHa (padbpuku (pruCcyHOK 16).
2. CBenenus 00 ANIEKTPUUECKUX Harpy3kax 1o nexam (padpuku.

3. ITutanue MokeT OBITh OCYIIECTBICHO OT MOACTAHIIUN SHEPTOCHCTEMbI HEOTPAaHMUEHHOW MOIIHOCTH, HA KOTOPOii
YCTaHOBJICHHI JBa TpaHC(hopMaTopa MOIIHOCTHIO 110 25 MBA, nanpsikenuem 37/6,3 kB (Tpancdopmarops! paboTaroT
pa3aeNbHO) WU TIYXOU OTIAWKOM OT TpaH3uTHOW apyxuenHou JIDII-115 kB

4. PaccTosiHME OT MOJICTAHIIUHU YHEProcucTeMbl 10 hadpuku 4 kM, ot TpansutHout JIDII-115 kB — 6,5 km.

5. ®abpuka paboTacT B TPW CMEHEI.

DNEeKTpUYECKUE Harpy3KH

No Bapuant A Bapuanr b
Kon-Bo| YcranoBnennasi| Kon-Bo| YcTaHoBieHHas
J\/@ HanmenoBanue OIL, n | mommocts, kBT| OII, n | MomHOCTL, KBT
wn OnHoro OnHoro
om,p, | =P om,p, | 2P
1* | Kopmyc kpynHoro
IpoOIeHus
30 1-120 670 32 1-120 700




Kopnyc cpeanero

TpoOIeHUs
25 1-120 | 550 27 1-125 | 600
3 | Kopnyc otnuBku u
CTYIICHUS IJIAMOB
50 1-50 | 1100 55 1-52 1300
4* | Cxiram npoOJieHHOM Py/IbI 20 1-80 300 22 1-70 320
5 | I'maBHEIH KOpITYC:
a) 0,4 kB 80 1-40 | 4700 85 1-40 | 5000
6) C/1 6 kB 4 630 2520 4 800 3200
6 | PearenTHslii KopITyC 20 1-30 280 25 1-30 320
/ | bopuToBbIil KOpIyC 50 1-50 1400 52 1-50 1500
8 | HacocHasg BomocHaO)eHUs 10 1-80 320 15 1-70 400
9 | 3omoTou3BieKaTeNbHASL
CEKITUS
30 1-50 | 1800 33 1-40 | 1700
10 | Kopmyc cymiku 20 1-30 210 25 1-30 250
11 | Ckyiag KOHIIEHTPATOB 10 1-30 150 12 1-25 160
12*| AaMuHHCTpAaTHBHO-
TEXHUYECKUH KOPITYC
25 1-20 175 27 1-20 200
13 | PemonTHO-Mexannueckuii | 30 3-50 200 |33 4-60 250
14 | Ileperpy3ounslii y3en Nel 7 1-40 120 |10 1-40 200
15 | Ileperpy3ounsiii yzen Ne2 7 1-40 120 10 1-40 200

* JInst 5TUX 1IE€XOB NMPOU3BECTH CBETOTEXHUYECKHUM U 3JIEKTPUUECKUNA pacueThl OCBETUTEIbHON YCTAaHOBKHU.

JI71s1 OCTaJIBHBIX 1IEXOB OCBEIIEHUE OMPEACIIUTh MO IUIOMAAN U Ko3hPHUITMEeHTy crpoca.







NMurtanue

\DT nan
14
r P o= mé.&é
13 | ) &o
11 &4
| 4 12 ¢
1
L || s
10 11
8
7
15
L |
9

PucyHok 16-NeHnnaH K 3anaHvio Ne 16




3amanue Ne 17
Tema: «9nexkTpocHad)KeHHE 1epeBO0OPadATHIBAOIIETO 3aBOIAY.
Hcxonnbie 1aHHbIE HA MPOEKTUPOBAHUE:
1. Cxema reHepajibHOTO 1IaHa 3aBojia (pUCyHOK 17).
2. CBenenus 00 AMIEKTPUUECKUX Harpy3Kax Io 1eXaM 3aBojia.

3. Ilutanre MOKeT OBITh OCYIIECTBICHO OT MOJICTAHIIUU YHEPTrOCUCTEMBI, HA KOTOPOU YCTAaHOBJICHBI BA TPEXOOMOTOUHBIX
TpaHncdopmaropa momHOCThIO TI0 31,5 MBA, Hanpspxkerunem 115/37/6,3 kB. MomnuocTh sHEprocucteMsl 600 MBA,
PEAKTUBHOE COMPOTUBIICHUE CUCTEMBI Ha cTOpoHE 115 kB, oTHecCeHHOE K MOIITHOCTH cUCTEMBI, (),2.

4. PaccTosiHU€ OT MOJICTAHIIMUA YHEPTOCUCTEMBI JI0 3aBoAa 4,6 KM.

5. 3aBoj paboTaeT B IBE CMCHBI.

DNEeKTpUYECKUE Harpy3KH

NoNo Bapuant A Bapuanr b
/o Kom-Bo| YcranoBnennas| Kom-Bo| YcranosieHHas
HanmenoBanue OIL, n | mommuocTh, kBT| DOII, n | mMomuocTs, kBT
OmHoro Opnoro
om, p, | =P o, p, | =P
1 | JleconmmibHBIN 1IEX 100 1-100 | 2500 120 1-100 | 3000
2* | CymunibHBIN 11ex 50 10-80 | 950 60 10-70 | 1100
3 | MexaHHU4YECKHII 1IEX 39 4-40 400 45 5-45 500
4 | bupxa cbIpbsi 30 10-40 | 700 32 10-45 | 800
5 | Cronsapnsrii mex Nel 40 3-40 1200 45 3-40 1300




6 | Cronspusiii 1iex No2 50 1-50 | 1400 56 1-60 1600

7* | MeOenbpHbIN 11EX 30 1-28 550 33 1-30 650
Hacocnas 8 40-100 | 560 8 4-150 | 600
9 | CoopouHsIii 11EX 60 1-20 | 1720 62 1-30 1800
10 [ Ilex mpeccoBaHHBIX
TUTAT

10 1-10 60 12 1-15 70
11 | MarepuasibHbIii CKJIa]a 8 1-10 60 12 1-10 60
12 | KommpeccopHasi:

a) 0,4 xB 8 10-20 | 100 8 10-20 | 120

6) C/1 6 xB 4 800 3200 4 1000 | 4000
13 | 3aBonmoymnpapnenue 20 0,5-14 | 100 25 2-15 120
14* | CronoBas 30 1-40 320 |33 1-40 350
15 | I'apax 20 5-28 280 25 5-32 320

* I[JI}I OTHUX ICXOB IIPOU3BCCTU CBETOTEXHUYECKUM U BHGKTpI/I‘—IeCKI/Iﬁ pacuCThI OCBETHUTEIILHOMI YCTAaHOBKH.

JIJ1st OCTaNbHBIX IIEXOB OCBEIICHUE OMPEACIUTH O IUIOMIAIN U KO3 (GUIIMEHTY Ccrpoca.
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3ananue Ne 18
Tema: «OnexTpocHaO)KeHHEe TPUKOTAXKHON (PaOpuKm».
HcxonHblie 1aHHBIE HA TPOEKTUPOBAHUE:
1. Cxema reHepaibHOTO TUTaHa 3aBojia (pUCYHOK 18).
2. CBeneHust 00 3NIEKTPUUECKHUX HArpy3kax 1o muexam (hpadpuku.

3. [Tutanue MoxeT OBITh OCYIIECTBICHO OT MOACTAHIIMU YHEPTOCUCTEMbI HEOTPAHUYEHHOW MOIIIHOCTH, HAa KOTOPOU
YCTaHOBJICHHI JIBa TpaHchopmaTopa MOIHOCTHIO 10 25 MBA, nanpspkenuem 115/10,5 kB (padota Tpanchopmatopos
pazzenbHas) WK INyXol oTnaikoi ot Tpan3uTHou aByxuenHoi JISI-37 kB. MoiHocTs K.3. B MecTe otnaiku 600
MBA, a na cropone 115 kB noxacranunu sueprocuctemsl 1000 MBA.

4. Paccrostnue ot sHEprocucteMsl 10 ¢hadpuku 5,5 kM, ot JIDII-37 — 13 kM.

5. ®abpuka paboTaeT B ABE CMCHBI.

DneKTpuuecKue Harpy3Kku

NoNe Bapuant A Bapuant b
/i Kon-Bo| YcranosnenHas | Kon-Bo| YcranoBneHHas
HaunmenoBanue OIl, n | momuocTh, kBT| OII, N | momtHOCTh, KBT
Onnoro Onnoro
oLP, | =P oLP, | =P
1 | BszanbHblii Kopryc 100 1-10 1450 | 120 1-20 1600
2* | Cknaj celpbs 10 1-10 80 15 1-12 90




3* | KoTroHHBIHN 11€X 50 1-30 1280 60 1-35 1400

4 | OCHOBOBSI3AIBHBIN
KOpITyC

70 1-20 | 1500 75 1-25 | 1700

5 | KpacuinbHO-0TACIOYHBII

KOpIIyC
70 1-80 2100 78 1-85 2400
6 | [lIBeitnsbiif Kopmyc 200 1-10 610 250 1-15 800
7 | MexaHn4ecKui 11ex 30 1-30 300 330 1-25 400
8 | Cranmusa xum.
IOJrOTOBKH

20 1-20 350 25 1-20 450

9 | Llex HeTKaHBIX

MaTepHalioB
40 1-40 510 44 1-40 560
10 | CronoBas 30 1-30 310 32 1-25 350
11 | Hacocnas: C]I 10xB 2 500 1000 2 630 1260
12 | Cxnan 10 1-20 70 15 1-20 90
13* | AAMUHUCTPATUBHBIN
KOpIyC

20 1-10 120 28 1-20 150

14 | DneKTpOPEMOHTHBIN IIEX

36 4-30 200 40 [5-35 250

* JIJig 3TUX 11€XOB MPOU3BECTH CBETOTEXHUYECKUN U JIEKTPUUECKUIA pacyeThl OCBETUTEIILHON YCTAHOBKHU.

JUJis OCTaJIbHBIX 1IE€XOB OCBEIIEHUE ONPEAEIUTD M0 IIOMAAN U KO3PPHUIIMEHTY CIIpoca.



& O
O
@
8 | |11 @¢*¢o‘°" 12
N
NuTaHue &
ot N30
9
=
6 2 5 S| 14
13
3

10

PucyHok 18 - TeHnnaH Kk 3agaHnio Ne 18




3amanue Ne 19
Tema: «DnekTpocHaOXeHHE 3aBOA 110 TIepepadoTKe HEPTHY.
HcxonHble TaHHBIE HA MPOSKTUPOBAHUE:!
1. Cxema reHepajibHOTO TUIaHa 3aBojia (pUCyHOK 19).
2. CBeneHust 00 3JIEKTPUUECKHUX HArpy3Kax Mo Lexam 3aBo/ia.

3. ITutanue MokeT OBITh OCYIIECTBICHO OT MOACTAHIIUU YHEPTOCUCTEMBI, Ha KOTOPOW YCTAHOBJICHBI 1B TPEXOOMOTOUHBIX
Tpanchopmaropa MomHOCTHIO TT0 63 MBA, Hanpsoxenuem 115/37/6,3 kB. TpanchopmaTtopbr paboTaroT pa3aeinbHO.
MomngHocTs K.3. Ha ctopoHe 115 kB pasna 1400 MBA.

4. PaccTosiHUE OT SHEPrOCUCTEMBI JI0 3aBojAa 5,5 KM.

5. 3aBox paboTaeT B TpU CMEHBI.

DNEeKTpUYECKUE Harpy3KH

NoNo Bapuant A Bapuanr b
/o Kom-Bo| YcranoBnennas| Kom-Bo| YcranosieHHas
HanmenoBanue OIL, n | mommuocTh, kBT| DOII, n | mMomuocTs, kBT
OmHoro Opnoro
o, p, | =P o, p, | =P

1 | YcranoBka npsaMoit
TOHKHU

50 10-80 | 1810 60 1-85 | 2500
2 | CoipbeBoii mapk Nel 30 1-40 234 32 1-40 280




3* | YcraHoBka

TEPMUYECKOTO KPEKUHTa
50 10-80 | 1660 56 8-75 | 1800

4 | Dnoy 50 1-150 | 1560 55 1-140 | 1600
5 | CeipweBoii mapk No2 20 1-30 290 22 1-35 310
6 | YcranoBka

KaTaJIATUIECKOTO

KpeKHHTa

50 10-80 | 2860 56 10-85 | 3000

7* | ToBapHO-HacOCHas 15 10-250 | 1600 17 10-200 | 1700
8 | Bomozabop:

a) 0,4 xB 15 1-40 210 20 1-40 300

6) C/1 6 kB 4 800 3600 4 630 2520
9 | DIEeKTPOPEMOHTHBIH TIeX 40 3-35 250 45 5-40 300
10 | CeipneBoii 11ex 20 1-40 750 25 1-40 800
11 | ITapk roToBoOIf

MPOTYKITHH

20 1-40 480 26 1-45 500
12 | HedrenoBymika 15 7-20 120 18 10-20 | 180
13 | PemonTHO-

MEXaHUYECKUH IEX

20 10-20 | 300 24 10-25 | 350
14* | 3aBonmoympasieHue 50 1-10 450 48 1-15 500
15 | Ckuan 5 3-5 23 10 5-10 40

* JInst 5TUX 1IE€XOB NMPOU3BECTH CBETOTEXHUYECKHUM U 3JIEKTPUUECKUNA pacueThl OCBETUTEIbHON YCTAHOBKHU.

JI71s1 OCTaJIBHBIX 1IEXOB OCBEIIEHUE OMPEACIIUTh MO IUIOMAAN U Ko3hPHUITMEeHTy crpoca.
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IHpuioxenue 1

Bapuanrt 1. Dnextpuueckue Harpy3ku Llexa

Ne i/t HaumenoBanue o6opynoBanus n, mT P, kBT
1 DOpMOBOYHBIC MAIITHHBI 10 25
2 MenpHHULBI 4 10
3 Hentpudyru 4 50
4 Tpancnoprepst 4 8
5 Kpanst [1B=40% 2 50
6 BenTunaropsr 4 10
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Bapuanr 2. Dnextpuueckue Harpy3ku Llexa

Ne i/ HaumenoBanue o6opynoBanus n, mT P, kBT
1 DnekTpoaBuranenau (Mapku 4A) 1S U 4 25
2 JIBuratenu (Mapku 4A) 175 CTaHKOB 1I€peBO0OPabOTKHI 5} 15
3 JIBuratenun (Mapku 4A) 1 TOKapHBIX CTAHKOB 3 10
4 JIBuratens (Mapku 4A) 11 BEHTHIISITUN 1 55
5) Kpan-6anku [1B=25% 4 10
6 BenTunstopsr 4 8
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Bapuanrt 3. Dnexrpuueckue Harpysku Llexa

Ne i/ HaunmenoBanue o060pyioBaHus n, mT P, kBT
1 DOpPMOBOYHBIC MAIITHBI 14 20
2 MenpHHULBI 2 15
I R —— 4 10
4 Hentpudyru 5 40
5 Tpancnoprepsl 3 30
6 Kpan-6anku [1B=25% 1 10
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Bapuanrt 4. Dnextpuueckue Harpy3ku Llexa

Ne i/t HaumenoBanue o6opynoBanus n, mT P, kBT
1 CBepiniIbHBIC CTAHKU 3 4,5

Y I mmmmmmeem - 2 0,5

3 TokapHO-BUHTOPE3HBIE CTAHKH 11 12

4 CtporanbHble CTAHKH 4 8

5 ®dpe3epHbIC CTAaHKU 3 10

S I mmmmmmeem - 1 25

7 3urmammunsl (3M-4) 2 5

8 Kpans! u Tanu rpyzonoabemMHocTbio 110 ST 11B=40% 3 12
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Bapuant 5. Dnexrpuueckue Harpy3ku Llexa

Ne i/t HaumenoBanue o6opynoBanus n,mr | P, kBt
1 Kouseiiepsl 1 20
2 | meeeeemeeeee- I mmmmmmmeemeee- 3 36
3 MocrtoBoii kpan [1B=40% 1 100
4 HcnslTaTenbHBIE CTEHIBI 3 150
5 Kpan-6anku [1B=25% 3 20
6 MeTtannoo6pabaTeIBarOIINE CTAHKH 5 50
7T | - R 5 30
8 ['umeotraa [1B=40% 1 18
9 CBepinUIbHBIN CTAHOK 1 2,5
10 Bentunstopsl ) 10
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Bapuanrt 6. Dnextpuueckue Harpy3ku Llexa

Ne i/ HaumenoBanue 060pynoBanus n, mT P., kBT
1 MydenbHas mnedsb 1 15
2 MertannooOpabaThIBalONIe CTAHKA 6 25
3 Kpan rpy3onoasemuoctsio St [1B=25% 2 10
4 DNEeKTPONPUBOIBI 1EPEBOOOICTOYHBIX CTAHKOB 4 20
5 BenTunsatop oceBoit 3 10
6 CBepruiIbHBIE CTAaHKA 6 3,3
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BapuanT 7. Dnexrtpuueckue Harpy3ku Llexa

Ne i/ HaunmenoBanue o060pyioBaHus n, mT P, kBT
1 DIIEKTPOIPUBOIbI KOHBEHEPOB 2 50
2 MocroBoii kpan [1B=40% 1 50
3 Kpan-6anku I1B=25% 8) 10
4 TokapHBIi CTAaHOK 1 20
5) CBepIUIbHBIN CTAHOK 1 1,5
6 Mertamnoo6pabaThIBarONINE CTAHKH 14 14
7 BenTunstopsr 5 10
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Bapuanrt 8. Dnexrpuueckue Harpy3ku Llexa

Ne i/ HaunmenoBanue o060pyioBaHus n, mT P, kBT
1 MoctoBoii kpan [1B=40% 2 60
2 MeTtammoo6pabaTeIBalONNE CTAHKU 7 20
3 Tpancnoprepsl 2 3)
4 JInd e 1 30
5 dpesepHbIe CTAaHKU 8 20
6 TokapHBII CTAaHOK 1 25
7 BenTunstopsr 3 10
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Bapuanrt 9. Dnexrpuueckue Harpy3ku Llexa

Ne i/t HaunmenoBanue o060pyioBaHus n, mr | P,, kBT

1 Cranku nepeBoo01es09HbIe (TI0 2 IT) — TOPIOBOYHBIIA, 10 10
KPYTJIOMMWIBHBIN, CTPOTaIbHBIH, PEHCMYCOBBII, TOKAPHBIN

2 Cranku nepeBooOiesounbie (TI0 2 MIT) — GyroBaibHBbIM, 12 5
JICHTOTMIBHBIN, IIEMTHOI0I0EKHBIN, (pE3epPHBIN, ITUTTOPE3HBIH,
CBCPJINJIbHBIN

3 Kpans! u Tanu rpyzonogbeMHOcThIO 110 ST (I1B=40%) 4 15

4 BeHTunsTopel oceBble 2 10

5 CBepIIUIIbHBIN CTAHOK 1 7,5
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Bapuant 10. Dnekrpuueckue Harpy3ku Llexa

Ne n/m HaumenoBanue o6opynoBaHus n, mT Py, KBT
1 DIEKTPONPUBOIBI IEPEBOOOICTOYHBIX CTAHKOB (110 21IIT) 14 10
— KpYTJIONWIBHOTO, JICHTOYHOTO, PECMYCOBBIH,
TOKapHOT0, (PyroBabHOTO, NUTH(OBAIBHOTO,
KOIMUPOBAIbHO-(PE3EPHOTO
2 DNEKTPONPUBOIBI AEPEBOOOICTOYHBIX CTAHKOB (10 21IIT) 8 5
— CBEPJIMIIBHOTO, TTA30BAJIHOTO, aXKYPHO-(Ppe3epHOro,
dbpesepHOTO
3 Kpan rpy3onoasemuoctsio St 11B=25% 1 10
4 BenTtunstop oceBoit 1 10
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Bapuant 11. Dnekrpuueckue Harpy3ku Llexa

Ne i/ HaumenoBanue o6opynoBanus n, mT P, kBT
1 DnekTpoaBuranenau (Mapku 4A) 1y U 4 25
2 JlBuratenu (Mapku 4A) 15 CTaHKOB 1€peBOOOPabOTKHU S 15
3 JIBuratenu (Mapku 4A) niis TOKapHBIX CTAaHKOB 3 10
4 JIBurarens (Mapku 4A) AJi BEHTUISUU 1 55
5 Kpan-6anku [1B=25% 4 10
6 Bentunstopsl 4 8
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Bapuant 12. Dnekrpuueckue Harpy3ku Llexa

Ne i/t HaumenoBanue o60pynoBanus n, mr | P,, kBT

1 Cranku nepeBooOiesouHbIe (110 2 MIT) — TOPIIOBOYHBIH, 10 10

KPYTJIONMJIBHBIN, CTPOTaJIbHBIN, PEHCMYCOBBIN, TOKaPHBIN

2 Cranku nepeBooOiesounbie (1o 2 mT) — (yroBaabHBIH, 12 5
JICHTONUJIBHBIN, HEMHO10I0EXKHBIN, (hpe3epHBI,

HIATIOPE3HBIN, CBEPIUIbHBIN

3 Kpansl 1 Tanu rpy3zonoabeMHOcThIO 110 5T (I1B=40%) 4 15

4 BenTtunsatopsl oceBbie 2 10

5 TokapHbIil CTAHOK 1 17,5
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Bapuant 13. Dnekrpuueckue Harpy3ku Llexa

Ne i/ HaunmenoBanue o060pyioBaHus n, mT P, kBT
1 DOpPMOBOYHBIC MAIITHBI 10 25
2 MenpHHULBI 4 10
3 Lentpudyru 4 50
4 Tpancnoprepsl 4 8
5 Kpansr [1B=40% 2 50
6 BenTunstopsr 4 10
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Bapuant 14. Dnektpuueckue Harpy3ku Llexa

Ne i/ HaumenoBanue 060pynoBanus n, mT P., kBT
1 Turens 1 14
2 MertannooOpabaThIBalONIe CTAHKA 6 25
3 Kpan rpy3onoasemuoctsio St [1B=25% 2 10
4 DNEeKTPONPUBOIBI 1EPEBOOOICTOYHBIX CTAHKOB 4 20
5 BenTunsatop oceBoit 3 10
6 CBepruiIbHBIE CTAaHKA 6 3,3
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Bapuant 15. Dnekrpuueckue Harpy3ku Llexa

Ne i/t HaumenoBanue o6opynoBanus n,mr | P, kBt
1 Konseiiepsl 1 20
A [ --mmmmmmmmmeeeee 3 36
3 MoctoBoii kpan [1B=40% 1 100
4 HcnpiTaTenbHbIE CTEHIBI 3 150
5 Kpan-6anxu [1B=25% 3 20
6 Mertamioo6pabaThIBarONMe CTAHKH 5 50
I [ --mmmmmmmmmeeeee 5 30
8 TokapHbIil CTAaHOK 1 18
9 CBepJIUIIbHBIN CTAHOK 1 2,5
10 BenTtmistopsr 5 10
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Bapuant 16. Dnekrpuueckue Harpy3ku Llexa

Ne i/ HaumenoBanue o6opynoBanus n, mT P, kBT
1 DOpMOBOYHBIC MAITHHBI 10 25
2 MenpHHULBI 4 10
3 Hentpudyru 4 50
4 Tpancnoprepst 4 8
5 Kpansr 11B=40% 2 50
6 BenTtunstopsr 4 10
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Bapuant 17. Dnektpuueckue Harpy3ku Llexa

Ne i/ HaumenoBanue o6opynoBanus n, mT P, kBT
1 MoctoBoii kpan [1B=40% 2 60
2 MeTtamnoo6padaTeIBalONNEe CTAHKU 7 20
3 Tparcnoprepsr 2 5
4 JIudprer [1B=25% 1 30
5 ®dpe3epHbIC CTAaHKU 8 20
6 CraHOK TOKapHbIN 1 15
7 BenTunstopsr 3 10
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Bapuant 18. Dnekrpuueckue Harpy3ku Llexa

Ne i/ HaunmenoBanue o060pyioBaHus n, mT P, kBT
1 DOpPMOBOYHBIC MAIITHBI 14 20
2 MenpHHULBI 2 15
I R —— 4 10
4 Hentpudyru 5 40
5) CBepiuiibHBIEC CTAHKU 4 5
6 Tparcnoprepsl 3 30
7 Kpan-6anku [1B=25% 1 10
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Bapuant 19. Dnextpuueckue Harpy3ku Llexa

Ne i/ HaunmenoBanue o060pyioBaHus n, mT P, kBT
1 DIIEKTPOIPUBOIbI KOHBEHEPOB 2 50

2 MocroBoii kpan [1B=25% 1 50

3 Kpan-6anxku [1B=25% 8) 10

4 DIEeKTPOHOKHHITBI 1 5

5 CBepIIIIbHBIN CTAaHOK 1 3,5

6 Mertamnoo6pabaThIBarONINE CTAHKH 14 14

7 BenTunstopsr 5 10
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Bapuant 20. Dnektpuueckue Harpy3ku Llexa

Ne i/ HaumenoBanue o6opynoBanus n, mT P, kBT
1 MoctoBoii kpan [1B=40% 2 60
2 MeTtamnoo6padaTeIBalONNEe CTAHKU 7 20
3 Tparcnoprepsr 2 5
4 JIudprer [1B=25% 1 30
5 ®dpe3epHbIC CTAaHKU 8 20
6 CBepIMIIbHBIN CTAHOK 1 4
7 BenTunstopsr 3 10
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Bapuant 21. Dnektpuueckue Harpy3ku Llexa

Ne i/ HaunmenoBanue o060pyioBaHus n, mT P, kBT
1 DIIEKTPOIPUBOIbI KOHBEHEPOB 2 50

2 MocroBoii kpan [1B=40% 1 50

3 Kpan-6anxku [1B=25% 8) 10

4 DIEeKTPOHOKHHITBI 1 8

5) CBepIUIbHBIN CTAHOK 1 2,5

6 Mertamnoo6pabaThIBarONINE CTAHKH 14 14

7 BenTunstopsr 5 10
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Bapuant 22. Dnektpuueckue Harpy3ku Llexa

Ne i/t HaumenoBanue o6opynoBanus n, mT P, kBT
1 CBepiniIbHBIC CTAHKU 3 4,5

2 | memeemeeeee- I mmmmmmmeemeee- 2 0,5

3 TokapHO-BUHTOPE3HBIE CTAHKH 11 12

4 CtporanbHble CTAHKH 4 8

5 ®dpe3epHbIC CTAaHKU 3 10

S I mmmmmmeem - 1 25

7 3urmammunsl (3M-4) 2 5

8 Kpans! u Tanu rpy3zonoabemMHocTbio 1o St [1B=25% 3 12
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Bapuant 23. Dnektpuueckue Harpy3ku Llexa

Ne i/ HaumenoBanue 060pynoBanus n, mT P., kBT
1 Capounsiii annapat [1B = 40% 1 17,5xBa
2 MertannooOpabaThIBalONIe CTAHKA 6 25
3 Kpan rpy3onogsemuocteio St [1B=25% 2 10
4 DNEeKTPONPUBOIBI 1EPEBOOOICTOYHBIX CTAHKOB 4 20
5 BenTunsatop oceBoit 3 10
6 CBepruiIbHBIE CTAaHKA 6 3,3
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Bapuant 24. Dnektpuueckue Harpy3ku Llexa

Ne i/t HaumenoBanue o6opynoBanus n, mr | P,, kBT

1 Cranku nepeBooOiesouHbIe (110 2 MIT) — TOPIIOBOYHBIH, 10 10

KPYTJIONMJIBHBIN, CTPOTaJIbHBIN, PEHCMYCOBBIN, TOKaPHBIN

2 Cranku nepeBooOiesounbie (1o 2 mT) — (yroBaabHBIH, 12 5
JICHTONUJIBHBIN, HEMHO10I0EXKHBIN, (hpe3epHBIii,

HIATIOPE3HBIN, CBEPIUIbHBIN

3 Kpansl 1 Tanu rpy3zonoabeMHOcThIO 110 5T (I1B=40%) 4 15

4 BenTtunsatopsl oceBbie 2 10

5 Caapounsrii anmmapat [1B=40% 1 17,5xBa
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Bapuant 25. Dnekrpuueckue Harpy3ku Llexa

Ne n/m HaumenoBanue o6opynoBaHus n, mT Py, KBT
1 DIEKTPONPUBOIBI IEPEBOOOICTOYHBIX CTAHKOB (110 21IIT) 14 10
— KpyTJIONWIBHOIO, IEHTOYHOI'O, PEMCMYCOBBIN, TOKAPHOTO,
¢yrosanpHOr0, NUTH(HOBAIBHOTO, KOITMPOBATEHO-(DPE3EPHOTO
2 DNEeKTpONPUBOABI AEPEBOOOIETOYHBIX CTAHKOB (110 211T) 8 5
— CBEPIIHIILHOTO, Ta30BaJILHOTO, &KYPHO-(pe3epHOoro,
(bpesepHOTO
3 Kpan rpy3onongsemMuocteio St [1B=25% 1 10
4 BenTtusitop oceBoit 1 10
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2 Meroan4yeckue yKa3aHUs K BbIIIOJHEHUIO KYPCOBOI0 IPOEKTA
2.1 Bp10op HOpMHUpYeMBbIX TapaMeTPOB

Bri6op TpebyeMbIx mapaMeTpoB MO HOPMaM HMCKYCCTBEHHOTO OCBEILIEHHS MPOM3BOAUTHCS, KaK MPABUIIO, HA OCHOBAaHHUH
OTpacJEeBBIX HOPM MCKYCCTBEHHOTO OCBEIICHHS, pa3pabOTaHHBIX IS MHOTUX OTpaciieil MPOMBIIIIEHHOCTH, BUIOB TIPOM3BO/ICTBA.
[Ipr oTCyTCTBHMM OTpaciieBbIX HOpM HOpMHpoBaHus ocyumiectBisgercs no CII. [Ins ompeneneHus BeNWMYHMHBI OCBEIICHHOCTH B
3aBHCHMOCTH OT BBIIIEYKa3aHHBIX MapaMeTpPOB TpeOyeTcs TIIATeTbHOE U3yUYeHUE TEXHOJIOTHYECKOTO Mpollecca, MPOUCXOISIIETO B
OCBEIAEMOM ITIOMEILCHNUH.

[Ipu BBITIONIHEHNUN POEKTA YPOBEHHh OCBEIICHHOCTH BBIOMPACTCS I KaXJAO0TO OCBEIIaeMOT0 MOMEIIEHUS U YKa3bIBaeTCA Ha
yepTexke tiana. [ kaxaoro moMenieHus: TakyKe BBITIOJIHAIOTCS MAaKCUMAIIBHO JOMYyCTUMBIC 3HAUCHHSI TIOKa3aTeNsl OCIICIIICHHOCTH
(w1 quckoMdopTa), MIMHIPUISCKON OCBEIIEHHOCTH B KO PHUITMEHTA Ty IhCaIliH.

2.2 Buansl ocBenieHu s
W ckyccTBEHHOE OCBEIICHUE TMOJpa3fienisieTcsl Ha pabodee, aBapuiiHOE, OXpaHHOE U JEKypHOe. Pabouee ocCBelieHUE

obecrnieunBaeT HEOOXOAMMBIE YCJIOBHUS NPH HOPMaJIbHOM pexkume padoTel OV, oHO 00s3aTEILHO BO BCEX IMOMEIICHUSX U Ha
OTKPBITHIX MPOCTPAHCTBAX.



Oxpannoe oceewjenue - Pa3HOBUIHOCTh PabOYEro OCBEIICHMS, YCTAHABIMBAEMOIO IO JIMHUU OXPaHSEMbIX TpPaHUIL
TEPPUTOPUN NPOMBIIUIEHHBIX IPEATIPHUATHN.

Aeapuzlnoe oceeujerHue pasacirsaCTCs Ha OCBCIICHUC 0Ce30I1aCHOCTH U OBAKYAaIIMOHHOC.

Oceewenue besonacnocmu 00ECIEYNBAET MUHUMAIbHO HEOOXOAUMBIE OCBETUTEIbHBIE YCIOBHS ISl IPOJOLKEHUS PabOThI
MpU BPEMEHHOM TOTacaHUU pabovyero OCBEIICHHS B MOMEMICHUSX M Ha OTKPBITHIX MPOCTPAHCTBAX B CIyyasix, KOTJa OTCYTCTBHE
HCKYCCTBEHHOTO OCBEIIEHHUS MOXXET BBI3BATH TSDKEJIbIE MOCIEICTBUS JJsl JIIOJECH, MPOU3BOJCTBEHHBIX MPOLECCOB, HAPYIIMUTH
HOpMaJIbHOE (YHKIIMOHUPOBAHUE >KMU3HEHHBIX IEHTPOB MPEANPUATUS U Y3JI0B OOCITY>KHMBAHHUS MACCOBBIX TMOTpEOUTENEH.
Cornacuo CII [1] ocBenienne 6€30MacHOCTH J0JDKHO CO3/1aBaTh OCBEIEHHOCTh HE HIDKE 5 % HOPMHUPYEMOI OCBEIIEHHOCTH, HO HE
MeHee 2 JIK B noMeuleHusx u 1 ik cHapyxu. OcBemieHHoCcTh Oonee 30 K npu paspsanHbix Jiamnax u 6osee 10 1k npu Jammax
HaKaJIMBaHUS Pa3peIIacTcs CO3AaBaTh MPU HAJTMUYUHA COOTBETCTBYIOIIMX 0OOCHOBaHUIA.

2eaxyayuonHoe oceewerue CIyXUT sl 0€30MacHOM dBaKyalluH JIFOJAEH W3 MMOMEIMICHUH W C OTKPBITHIX MPOCTPAHCTB IMPHU
aBapUITHOM TOTaCaHWM pab0Yero OCBEIICHMSA. DBaKyallMOHHOE OCBEIICHUE JOJDKHO CO3/1aBaTh OCBEIICHHOCTh He MeHee 0,5 1K B
nomenieHusx u 0,2 1k cHapyXH.

Cucmembvi oceeuleHusl. I[JIS[ IIOMEIICHUN BCEX Ha3HAYCHUU MNPUMCHAKOTCA CHUCTCMbI 06H16T0 nIn KOM6I/IHI/IpOBaHHOFO
OCBCHICHUA. B OTpacCJICBbIX HOpMaX HMCKYCCTBCHHOI'O OCBCHICHUA 0OBIYHO YKa3bIBACTCA PCKOMCHAYCMAA CUCTCMaA OCBCIICHUAI.

CuctemMa KOMOMHHUPOBAHHOTO OCBEIICHHS MPUMEHSCTCS Ul TMTPOW3BOJICTBEHHBIX MOMEIICHUH, TC BBIMOJHSIOTCS 3PHUTCIHHBIC
pa6otsl I, 11, 111, IVa, IV6, IVB, Va paznenos [1].

OO01ee OCBElIEHNE MOXET ObITh PABHOMEPHBIM M JIOKAJUM30BaHHBIM. [IpH JOKanM30BaHHOM OCBEILEHWU CBETOBOM MOTOK
nepepacnpeesieTcss mo MOMEUICHUI0O HEPaBHOMEPHO, C YUYETOM pacIOJIOKEHHUs OCBEHIaeMbIX MOBepXHOcTed. BriObop mexmy
PAaBHOMEPHBIM W JIOKAJIM30BAHHBIM OCBEIIEHWEM MPOU3BOJIUTCS C YYETOM OCOOCHHOCTEH MPOM3BOJCTBEHHOTO IMpoIlecca H
pa3MeNIeHUs] TEXHOJIOTMYECKOTro 000pyI0BaHUSI.

Mmnorue BHUJbI TCXHOJIOI'MYCCKOI'O O60pyIIOBaHI/I51 IOCTaBJIAIOTCA C YCTpOﬁCTBaMH MCCTHOT'O OCBCIICHUS, U TOT'ZIAa B IIPOCKTAX
OCBCIICHMUA H606XOIII/IMO npeaycMaTrpruBaTb TOJIBKO IMOJABOJAKY IJISA JJICKTPHUYCCKOI'O ITMTAHUS 3THUX YCTPOﬁCTB, €CJIM TaKOBas HEC



YUYUTBIBACTCA B IIPOCKTE CHJIOBOI'O 3H€KTpOO60py,HOBaHI/I$I. HpI/IMeHeHI/Ie OOHOI'O MECTHOI'O OCBCHICHHSA B OCBCTHUTCIIBHBIX
YCTAaHOBKAX HC JOIIYCKACTC.

B aaMuHUCTpaTUBHO-OBITOBBIX U BCIIOMOTATENbHBIX TOMEIICHUSIX, KaK IPaBUiIO, IIpeaycMaTpuBaeTcs olliee paBHOMEPHOE
ocBemieHre. B OonpIIMX MPOU3BOACTBEHHBIX M OOIIECTBEHHBIX 3AaHHUSIX U3 0OMIero ocpemieHus (pabodero, aBapuiHOTO M
HBAKYaI[MOHHOT'0) MPU HEOOXOUMOCTU MOTYT BBIJIEISTHCSI OCBETUTENbHBIE TPUOOPHI IEKYPHOTO OCBEIICHHUS, UCIIOJIb3YEMOTO NpU
yOOpKe TMTOMEIIECHUSI 1 €TO OXPaHBI.

2.3 BpI0Op HCTOYHMKOB CBETa
[Tpu Be1OOpE nctounnkoB cBeTa (MC) pekoMeHayeTcs pyKOBOICTBOBATHCS CIEAYIOUIMMHE YKa3aHUSIMU:
a) /Ui OOIIETO BHYTPEHHETO U HAPY>KHOTO OCBEIIEHUS HCIIOJIb30BaTh MPEUMYIIIECTBEHHO Pa3psiIHbIC JTaMIIbI,

0) MPUMEHATH JIaMIlbl OOJIBIICH €IUHUYHOW MOIIHOCTH, MPH KOTOPOM BO3MOXKHO BBINIOJIHEHHME HOPMATHBHBIX TPEOOBAHUN K
KAaueCTBY OCBEILICHMUS;

B) IpH TEXHUYECKOU HGO6XOI[I/IMOCTI/I I 110 apXHUTCKTYPHO-XYA0XKCCTBCHHBIM COO6pa)KeHI/I$[M JOITYCKACTCA NPUMCHATH B
npeacizax OAHOro MMOMCUICHUA Pa3pAIHBIC JIAMIILI U JIAMITbI HAKAJIMBAHW

F) HC OOITYCKACTCA, KaK IIPaBUIIO, ITUTATh Pa3pAAHBIC JIAMIIbBI IIOCTOAHHBIM TOKOM, a4 TAKKC IPUMCHATHL HMX B CIIy4dadaX, KOorJa
BO3MOKHO CHHKCHUC HAIIPSAZKCHIA 10 YPOBHS HHXKC 90 % HOMUHAJILHOTO.

JInist paliioHambHOTO BBIOOPA MCTOYHHMKA CBETA IO IIBETOBBIM XapaKTEPHCTUKAM 3PUTEIbHBIE PaOOThI KIACCH(PUIUPYIOTCS MO
JIByM TIpU3HAKaM - YPOBHIO TPeOOBAaHWH K IBETOIEpeaue U IBETOPATMUCHUIO U TOYHOCTU 3PUTEILHOM 3a7auH, OMOCPEIOBAHHOMN
4yepe3 HOPMHUPOBAHHYIO OCBEIIEHHOCTh. B mpenenax 3THUX KIIACCOB 3pUTEIbHOM pabOThl COUYETAHUS OINPENEICHHBIX 3HAUYEHUM Tpex
xapaktepuctuk £, T, u R, mo3Bossitor o0ecnieuuTh XOpOIIME YCIOBUSI 3pUTENbHONM paboThl. B mocnenHue rojapl Ha OCHOBaHUU
TaHHBIX (PU3UKO-TUTUEHHUYECKUX HWCCIICOBAHUIN BBISABICH PsJi OTPAaHUMYCHUN HAa TPUMEHEHHE HEKOTOPHIX HCTOYHUKOB CBeTa. Tak,
HanpuMep, KCEHOHOBBIE JIaMIbl CO 3HAYUTENbHON aoned Y@ wusmydeHus u OOJBIION IMyJbCalli€dl CBETOBOTO IIOTOKA HE
PEKOMEHIOBaHbI Uil OCBELIEHHS pabOT C BHICOKMMHU TPEOOBAHUSMH K IBETOPA3IMUCHHUIO, XOTS UMEIOT HAWIyYIlHEe MOKa3aTelu Mo



couetanuto T, u R,. HJIBJ] ne pexomeHI0BaHbI Uil OOIIETO OCBEHICHUS] TOYHBIX 3PUTENIBLHBIX PaOOT, MOCKOIBKY UMEIOTCS JaHHbIE O
Pa3BUTHH TIOBBIIIICHHOTO 3pUTEILHOTO YTOMJICHHS TIPH ocBerieHn: nvH (1o cpaBHeHMro ¢ JIJI tuma JIB). O60061meHHbIe peKoMeHIaIin
no BeiOOpy VIC a1 BHYTPEHHETO OCBELICHHS CBOATCA K CieaytomieMy. it 001ero ocBenieHrs peKOMEeHAyeTCsl IPUMEHATh TOJIBKO
PJI; JUI - B ocHOBHOM B HU3KUX nometienusix (10 6 m); PJIBJ (tunos JAPJI, JIPU, [IHaT) - B ocHOBHOM B cpeHUX U BbICOKUX; JIH
MOTYT MPUMEHSTHCS OTPAaHUYCHHO B MOMEIIEHUSIX C TSHKEIBIMH YCIOBHAMH CPEeAbl NPU OTCYTCTBHM ISl TaHHBIX ycioBuil PJI, BO
BCIIOMOTATEJILHBIX TTOMEIIECHUSIX U JUII BPEMEHHOTO TIPEOBIBAHMS JIFOACH, I OCBEIICHUS TEXHOJIOTHYSCKUX IIJIOMIAI0K, MOCTHKOB,
MEPEXOJI0B, IUIOMIAIOK 0OCTYKMBaHUSI KPYITHOTO 000PYA0BaHUs, 1)1 aBApUIHHOTO U HBAKYAI[MOHHOTO OCBEIICHMS.

JlaM1bl HaKaTMBaHUS IIPUMCHATOTCA:

- JUISl OCBEILECHHUS MOMEMIEHUN C TSKEIBIMU YCIOBUAMHU CPEAbl U NPU HAJIUYUHA B3PBIBOOMACHBIX 30H, €CJIH OTCYTCTBYIOT
CBeTUJIbHUKH ¢ PJI;

- B IOMEILEHUSX, T BHIONHSIOTCS 3putenbhbie padoTsl VI u VI paspsaos mpu BpeMeHHOM MpeObIBaHUM JIFOJIEH, a TaKXKe TPy
MOCTOSIHHOM ITPpe0ObIBaHUM JIFO/IEH - B CIIy4ae TEXHUKO-3KOHOMHUYECKOM 11eN1eco00pa3HOCTH;

- 17151 OOIIIETO U MECTHOTO OCBEIIICHHS B MIOMEIICHHUSIX C TTOBBIIIIEHHON OMACHOCTHIO MOPAXKEHUS IIEKTPHUECKUM TOKOM, KOT/Ia
HE JIOITyCKaeTCsl NpUMeHeHue HanpspkeHus 127 B u BbIle;

- 1 MCCTHOT'O OCBCHICHHA IIPH HeO6XOIII/IMOCTI/I KOHLOCHTPAINU CBCTOBOTO ITOTOKA WJIM €TO HAIIPABJICHHOCTH, a@ TAKKC IIPH
KOHCTpYKTHBHOﬁ HCBO3MOKHOCTH YCTAHOBKH CBCTHJILHUKOB C .H.H,

- B IOMEIIECHUAX (HE3aBUCUMO OT TOUHOCTH BBIMIOJHAEMBIX paboOT), I€ HEAOMYCTUMBI PaJIOTIOMEXH;
- JUI aBapUMHOTO OCBEILIEHUs, Koria paboyee BbinoiaHeHo PJI.
2.4 Bo16op ko3¢ dunuenta 3anaca K

HpI/I OKCINTyaTaluu OCBETUTEIILHOM YCTAaHOBKH OCBCIICHHOCTHU Ha pa60q1/1x IMOBCPXHOCTAX YMCHBIIAIOTCS BCIICACTBUC TOTO,
qTO0 C TCUCHHUCM BPCMCHU CBETOBOM IOTOK JIaMII CHIIKAETCSI. DTO BBI3BAHO 3arpsA3HCHHUECM JIaMII, OCBETUTEIILHOU apMartypsl U
OTpaXXaromux HOBCpXHOCTCﬁ - CT€H U IMOTOJKOB. 3HAYCHUS KOB(I)(I)I/IHI/IGHT& 3arraca, YYUTbIBAOIIUC CHMXKCHHUC OCBCHICHHOCTH B



mporecce IKCIuTyarauy. 3HaueHuss K03 (UIMeHTa 3amaca, yYUThIBAIOIINE CHU)KEHHE OCBEIIEHHOCTH B MPOLIECCE IKCIUTyaTall|H,
npuBojsarcs B Tadmunax CIT [1].

2.5 BoiOOp CBETUIILHUKOB

OcHOBHOE HA3HAYCHUE CBETUILHHKOB 3aKIIFOUACTCS B nepepacnpeaciCcHn CBETOBOI'O IMOTOKA HCTOYHHMKOB CBCTA B Tp€6y€MBIX
AJIs1 OCBCTUTCIIbHBIX YCTAHOBOK HAIIPABJICHUAX, OT'PAHUYCHUU CJICIIAIICTO HGﬁCTBHH JJaMII ¥ 3alIIUTC JIaMIl, OIITHYCCKHUX 3JICMCHTOB U
QJICKTPUYCCKHUX allllapaToB OT BOBﬂCﬁCTBHﬁ OKpY)KaIOI_Heﬁ CpCbl. CBETUIHLHUKHI BBI6I/IpaIOTC$I I10 KaTaJioraM.

CBeTUJIbHUKH, KaK U BCE OCTAJIbHOE MIEKTPOOOOPYI0BAaHHE, UMEIOT PA3IMUHYIO CTENCHb 3aIlUTHI OT MOMaJaHus TOCTOPOHHUX
yactul] (MbUTM) W BOJBI (BJarv), OKa3bIBAIOIIMX OOJBIIOE BIMSHUE HA HAACKHOCTh CBETHJILHHUKOB M WX 0€30macHOCTh. Jlis
B3PBIBOOIIACHBIX 30H MPU BHIOOPE THIA CBETUJILHUKOB HEOOXOAMMO YUUTHIBATh KJIACC B3PHIBOOIACHOW 30HBI, @ TAKKE KATETOPHIO U
rpymnity B3pbIBoonacHoi cmecu. [Ipu BbIOOpe THIA CBETUIILHUKOB 110 KOHCTPYKTUBHOMY HCIIOJIHEHUIO, HEOOXOUMO yUUTHIBATh, TAKXKE
U Apyrue (PaKTopbl OKPYKAIOIIEH CPE/Ibl: XUMHUYECKYIO aKTUBHOCTbh, TOKOMPOBOJHOCTH MBUIH, TEMIIEPATYPy BO3IyXa B 30HE YCTAHOBKH
CBETUJILHUKOB U JIp.

2.6 PazMenienue cBeTHJILHUKOB

[Tpu cucteme 0OIIETO OCBELIECHHUS CBETMJIBHMKM MOKHO pa3MelllaTh HaJl OCBEIIAeMOI MOBEPXHOCTBHIO JIMOO pPaBHOMEPHO,
mnbo sokanu3oBaHo. [Ipy paBHOMEPHOM OCBEIIEHHH CBETHJIBHUKHM PACHOJarairoT IMPaBWIBHBIMH CHUMMETPUYHBIMH pSIaMHU,
co3faBas MpPU ITOM OTHOCHUTEILHO PABHOMEPHYIO OCBEIIEHHOCTh MO Bcel Mmomaau. Ilpu 1okann3o0BaHHOM OCBEIIEHUU
CBETWJIBHUKH PACIONIaraloTCd WHAWBHIYATbHO IS KaXKJIOTO pabodero MecTa WIM y4acTKa MPOHW3BOACTBEHHOTO TOMEIICHUS,
CO3/1aBast P STOM TpeOyeMble OCBEIIEHHOCTH TOJILKO Ha pabOYuX MecTax.

Ha pucynke 20 npezcraBieHbl THITUYHBIE CITy4an PACMONOXKEHNUS CBETHIILHUKOB, I71€ IPUHATHI cleaytomie obo3nadyenus: H
- BBICOTA MMOMEIIEHHS, a TIPU (hePMEHHOM HOKPBITHHU - BBICOTA 0 3aTSHKKH (epM; N, - pacCTOSHUE CBETHIIHLHUKOB OT MEPEKPHITHS
W 3aTsDKKH (hepM; h, - BeicoTa paboueii MOBEpXHOCTH HaJl MOJIOM (paboueil MOBEPXHOCTHIO HAa3bIBACTCS MOBEPXHOCTD, HA KOTOPOM
POM3BOAUTCS paboTa ¥ Ha KOTOPOH HOPMHUPYETCS WM M3MEpPSETCS OCBEHIEHHOCTH); N, - BBICOTa YCTaHOBKU CBETHMJILHHUKOB HaJl
nonom; h = h, - h, = H - h - h, - pacuetnas BbicoTa; L - paccTosiHIE MeXIy CBETUIBHUKAMU WX UX psigamu; La, Lg - paccTosHus



MCXKIAY CBCTUJIbHHKAMH B HAIIPABJICHHWH BAOJIb W IIOIICPEK INOMCHICHUA, €CJIM OHU HCOAMHAKOBEI, | - pPacCTOAHUC KpaﬁHPIX PAOOB
CBCTHJIBHHUKOB OT CTCHBI; BCC PAa3MCPhbl YKA3bIBAIOTCA B MCTpax.

N3 nazBaHHBIX pazmepoB H wu h, sBusrorcs 3amaHHbME; h., KpoMe ciydaeB YCTaHOBKH CBETHJIBHUKOB Ha CTEHaX,
npUHUMAaeTCs B npezenax ot 0 mpu yCTaHOBKE Ha MOTOJIKE WM 3arOIUI0 ¢ pepMamu U, 00bI9HO 10 1,5 M. Bosnbinue 3navenus hg,

KaK IIpaBHUJIO0, HC PCKOMCHAYIOTCA, U, €CJIM OHU IPHUHUMAIOTCA, TO AOJIKHBI OBITH npeayCMOTPCHbBI MECPLI IIPOTUB PAaCKa4YMBAHUSA

Ly

CBCTHJIbHUKOB MOTOKaMHU BO31yXa (HE0OXOauMM JKecTkui mojaBec). Paccrosiaue | pekomeHIyeTcss MpUHUMATh OKOJIO £ , MPH

lr

HAJIMYUK Y CTEH MPOXOIOB M OKOJO 2 B OCTAIBHBIX Ciiy4asx. [Ipu 06e3ycloBHONW HEOOXOIUMOCTH OOECIIEUNTh Y CTEH TAKYIO JKe
OCBEIICHHOCTh, KaK [0 BCEH IJIOIIAI1, pacCTOsIHUE | MOKET ObITh YMEHBIIICHO ITOYTH JI0 HYJISI ITyTeM YCTAHOBKH CBETHJIHHHKOB Ha
KPOHIITEMHAX, YKPEIUICHHbIX HAa CT€Hax. PaccTosHue OT KpallHero psja CBETWJIBHUKOB JO0 CTEH HE JOJKHO npesbimarh 0,3 (kak
uckioueHue - 10 0,5) pacCcTosHUS MEXTy psaMu CBETUIIBHUKOB (L).
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Pucynoxk 20 — Cxembl pa3MelieHus: CBEeTUIILHUKOB: a — B paspese; 6—osc — B mane (1 — yrioBoe nose; 2 — 01HO U3
HEHTPATBHBIX MOJIeH; 3 — ocu GepM; 4 — 0CH MOCTUKOB OOCITYKHBAHHS;, 5 — CTEHA C OKHAMM )

CBETHIIBHUKHA MOKHO pacmosaratb 1 psagaMu C paspbiIBaMH, HO IIPHU 9TOM PACCTOAHHC MCKAY HUX TOPHAMH HC OOJIZKHO
IIPpCBLIIIATDb 0,5 BBICOTBI IIOABECA CBCTHUIIBHHUKOB Hal OCBGHlaeMOfI IMOBCPXHOCTLIO. Ecmn AJIMHA KaXJI0ro psaaa IpCBbIIIACT



JIBOMHYIO BBICOTY TIOJIBECA CBETUJIBHHMKOB HAJ OCBEIIAEMON TMOBEPXHOCTHbIO, PEKOMEHIYETCS y KpaeB psja pa3Melarb
3aMBIKAIOIINE JIOMOJHUTEIbHBIE CBETHWJIBHUKA Ha PACCTOSHHM OT CTeHbl He MeHee 0,3 BbICOTHI mojaBeca. Ecimy CBETHIIBHUKH
pacroJiaraloTcs psaaMu ¢ pa3pblBaMH, TO B3aMEH YCTAHOBKH JOMOJHUTEIBHBIX CBETUIHHUKOB HYXXHO CBETHWJIBHUKH COJMKATH Y
KOHIIOB KaXJI0T0 psijia.

Y CTaHOBJICHO, YTO PACCTOSTHUE MEX/Ty CBETHJILHUKAMHU 3aBHCHUT OT HAUBBITOJIHEHIIICH BeuunHbl oTHomeHus A = L/h, rae L -
pacCcTOsTHUE MEXKAYy CBETHIbLHHUKAMU WM psAAaMH, M; h - BbICOTa MOJABECa CBETHIIbHUKA Haja padoueil MOBEpXHOCThIO, M. YacTo 1o
APXUTEKTYPHBIM COOOPaXEHUSAM WJIM KOHCTPYKTUBHO-CTPOWUTEABHBIM W JPYTMM NPUYMHAM HE MOTYT OBITh TIPHHSTHI
HauBBIrOIHEHIIME oTHOMmIEHUs L/h, B Takux ciyyasx AomycKaeTcst OTCTYIUICHHE OT HUX B CTOPOHY YMCHBIICHHS. YBEIHUCHHUE XKe
PEKOMEHI0BaHHBIX OTHOIIeHHH L/h HexkenaTeapHo. PexoMeHaluu mo BeI00Opy A mpuBeaeHsI B TadIuIe 1.

Tabnuma 1 — PexkoMmenayemble U HauOOJbIIME 3HAYEHHUS A OCBETUTENIBHBIX NPUOOPOB C THUIIOBBIMH KPHUBBIMH,
o0ecrneurBaoIle paBHOMEPHOCTb OCBEIIECHUS

3HaueHus A
Turnosast kpuBas
PexomeHryemoe Haubonbiiee nonycrtumoe
Konnenrpuposannas (K) 0,4-0,7 0,9
I'my6oxkast (1) 0,8-1,2 1,4
Kocunycnas (/1) 1,2-1,6 2,1
Pasnomepnas (M) 1,8-2,6 3,4
[Tomymmpoxkast (JI) 1,4-2,0 2,3

PaccTosHue oT moTosnka g0 cBeTHiIbHHKA N, 00braHO mpuHMMaercs 0,5-0,7 M (B JKHIBIX M OOINECTBEHHBIX 3JaHHUAX
noHMkeHHOU BbICOTHI 0,3-0,4 M). IIpu ocBelnieHMU NOMENIEHUSI CBETHIIBHUKAMU PACCESHHOTO M MPEUMYILIECTBEHHO OTPAXKEHHOIO
CBETa MOTOJIOK JIOJDKEH OBITh PaBHOMEPHO OCBEIEH. PaBHOMEPHOCTh pachpeiesieHus] SPKOCTH 10 MOTOJIKY 00€CTIeUrBAETCS MPH
oraomenuu h/h,=0,2+0,25.



2.7 Pacuet ocBelieHHsI MeTOIOM KO3(p(PUIIHEHTA UCIO0JIH30BAHNS CBETOBOI0 MOTOKA

Jlis momenieHuii, B KOTOPBIX HpeaycMaTpuBaeTcs o0llee pPaBHOMEPHOE OCBELICHHE TOPU30HTAJIbHBIX MOBEPXHOCTEH,
OCBELLIEHHE PACCYUTHIBAIOT METOI0M KO3((DUIIMEHTA NCTIOIb30BAHNS CBETOBOI'O MOTOKA.

IIo 9TOMY MCTOAY pPaCUYCTHYIO OCBCIICHHOCTL Ha FOpHSOHTaHBHOfI MOBCPXHOCTHU ONPCACIIAIOT C YUCTOM CBCTOBOI'O ITIOTOKA,
magaromecro OT CBETUJIbHUKOB HCIMOCPEACTBCHHO HA MOBCPXHOCTh U OTPAKCHHOI'O OT CTCH, IIOTOJIKA 1 camoi IMOBCPXHOCTH. Tak kak
9TOT MCTOJ YYHUTBIBACT OOJIIO OCBCHICHHOCTH, CO3AAaBACMYIO OTPAKCHHBIM CBCTOBBLIM IIOTOKOM, €TI0 IPHUMCHAIOT IJIA pacucTa
HOMCH.IGHI/IfI, rac OTpa)KeHHBIﬁ CBETOBOM IIOTOK urpact CymeCTBCHHYIO pOJib, T.C. IJIA MOMEIICHUN CO CBETJBIMU IIOTOJKAMU U
CTCHaMHU IIPH CBCTUJIbHUKAX PACCCAHHOI'O, OTPAXKCHHOI'O U IIPCHUMYIICCTBCHHO OTPA)KCHHOI'O CBCTA.

3aBUCUMOCTH 7] OT TUIOIIAIX TTOMEIIEHUS, BHICOTHI M (DOPMBI BO3MOKHO YUYECTh OJHOW KOMIUIEKCHOM XapaKTePUCTUKOU -
WHJIEKCOM NOMEIIEeHUs. HIEKC MOMENEHUsT pACCUNTHIBAETCS U3 BBIPAXKCHUS

5
A A+ B)

rac A, B, S - COOTBETCTBEHHO AJIMHA, HIMPpUHA U IJI0Ialb ITOMCIICHMA.

Ecnu npeaBaputenbHO BBIOpAH THUIT CBETHJIBHUKOB, OMPEIEICHO UX PACHOI0KEHUE U YUCIO, TO MO pacueTHOMY notoky UC
OTpeNeNsAoT ONMKalllee CTaHAApPTHOE 3HAYeHHWE MOLIHOCTH Jammbl. [Ipu pacuerax ocpelieHus: Mo J1t0OOMYy METOAY OTKIOHEHHS
CBETOBOTO TIOTOKA BBIOMpPAEMON CTaHIAPTHOM JIaMTIbI P HOPMATUBHOM OCBEIICHHOCTH JIOMycKaeTcsi B mpeaenax oT + 20% a0 - 10%
OT 3HAYEHHs, ITOJIyYEHHOTO 10 PACUETy.

Pacuernsiit motok C omnpenensiercs o Gpopmyiie



_E, Nk
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rae N - aucno UC;
K - ko3 durmeHT 3amnaca;
Z - k093G GUIMEHT MUHIMAJIHLHON OCBEIIEHHOCTH (OTHOILIIEHHE CPEAHEN OCBEIIEHHOCTH U MUHUMAJIHHOMN).

B pacuerax ko3¢ duiueHT Z mpuHUMAaeTCs paBHBIM: 1,15 - IS CBETHIIBHUKOB, PacIioylaraéMbIX 10 BEPITHHAM MPSMOYTOJIBHBIX
nosiedt; 1,1 - mia cBetwbHuKOB ¢ JIJI, pacnonaraempix psgamu. OObIMHO TaKMM CIIOCOOOM BeAETCs pacueT, eciau B kadectBe NC

ncnionb3ytores JIH nnm PJI Beicokoro nasnenus.

2.8 Pacuer ocBemieHusi METOIOM y/1eJIbHOH MOIIHOCTH

YactHeiM cygaem MeTo1a KO3 PHUIEHTa UCTIONh30BaHMS CBETOBOTO TIOTOKA SIBJISIETCS pacyeT M0 METOIY YACIbHON MOIITHOCTH
(w). Merton pacuera Mo yAEIbHOW MOIIHOCTH HCIOJB3YeTCs] B CICAYIONIMX CIIydasx: IS TPEABAPUTCIHHOTO OMNpEICICHUS
YCTAaHOBJICHHOM MOIIHOCTUM OCBETUTEJIBHOW YCTAHOBKM; JJsi MPUOJIM3UTENIBHONM OILEHKM TPABUIBHOCTH IPOBEJCHUS
CBETOTEXHUYECKOTO pacueTa; MpU MPOSKTUPOBAHUHU OCBEIICHUS HEOOJIBIINX M CPEAHUX TMOMEIIECHUH, HEe TPeOyIONIMX TOYHBIX

pabor.

HcxomHbIMU JTaHHBIMHU JJI1 TIPOCKTHPOBAHUS SIBIISETCS THIT BBHIOPAHHOTO CBETHUJIBHUKA, MUHUMAJbHAs OCBEIICHHOCTD,
BBICOTA U IUIOIIA/Ib TOMEIIECHHUS. B CIpaBOYHKMKAX [T Pa3IMIHBIX HOPMHUPYEMBIX OCBCIICHHOCTEH, TUIOIIAIN MIOMEIICHUS M BHICOTHI h
MpUBEACHbI 3HaueHus: W. [IpeaBapuTelbHO HAMEUalOT YMCIO CBETWJIHHHMKOB, IO TaOJMIIAM CIPABOYHHMKA OMNPENESIISIIOT W, a 3aTeM

OIIPEJIEIISIFOT MOIIIHOCTD JIAMITBI 110 (hopMyIie



P=IEE

HOJ'Iy‘-IeHHOG 3HAYCHUC MOIIHOCTH JIAaMIIbl OKPYIJIAIOT A0 OmKaiero CTaHAAapPTHOTO.

2.9 Pacuer ocBelleHUS] TOYEYHBIM METOI0OM

[Ipy uCnonb30BaHMM TOYEHUHOTO METOJA pacueT BENETCS IO CUJIE CBETa, HANpPAaBIEHHOW OT KaXKIOro CBETWJIBHUKA Ha
0ECKOHEYHO MayIO TUIOMAAKY (TOUKY), pacloIOAKEHHYIO B pabouel MIOCKOCTH (OTCIO/Ia M Ha3BaHHE METO/1a). DTOT METOJl YUUTHIBAET
TOJIbKO TPSMOM MOTOK, M3My4aeMblid CBETHJILHUKOM B HaIpaBlieHMHM paboueil miockocTu. OCBEIIEHHOCTh, CO3/1aBacéMasi CBETOBBIM
MOTOKOM, OTPaKEHHBIM OT TOTOJIKA, CTEH U I0JIa TOMEUICHHS], YIUTHIBACTCS B CIydae HEOOXOAMMOCTH, MPUOIMKEHHO BBEICHUEM
COOTBETCTBYIOIIETO MOMPAaBOYHOTO Kod(pduiinenra.

Toueunslif MeToT MpUMEHSIETCSI ISl pacdyera o0IIero (JIOKaTM30BaHHOTO U PAaBHOMEPHOT'O OCBEIICHUS TTOMEIIEHUH C TEMHBIMU
MOTOJIKAMH, CTEHAMH U TIOJIOM TMPH PACIOJIOKEHHH paboumx TMOBEpXHOCTEH B JHO0OM TIOCKOCTH), a Takke jisl pacdera
KOMOMHHUPOBAHHOTO, aBAPHIHOTO M MECTHOro ocBelleHus. Hanbosnee 4acTo 3TMM METOMOM PacCUMTHIBAETCS OCBEIICHHE BBICOKUX
MIPOM3BOJICTBEHHBIX MIOMEIIEHHI, B KOTOPBIX YCTaHABIMBAIOTCSI CBETUJIBHUKU C KpUBBIMH CHJT cBeTa THIOB K u I'.

CBeTOBOM OTOK B JIFOOOI TOYKE JJI1 TPYIIIIBI CBETUJIBHUKOB HAXOAUTCS U3 BBIpa)KCHI/Iﬁ

1000F ., jk?
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HLE; WU

rae K - koadduimenT 3amnaca;



W - KOd(DPUIMEHT, YYUTHIBAIOIIMIA CBETOBOM MOTOK OT «YIAJICHHBIX» HCTOYHHUKOB CBETa M OTPAXKCHHH OT CETH H
MOTOJIKA, IPUHUMAaEeMbIX paBHbIM 1,1-1,2;

2gj - CyMMa yCJIOBHOM OTHOCHUTEILHON OCBEIIIEHHOCTH OT «OIMKaNIITNX» CBETHIIHHUKOB;
2®j - cyMMapHasi YCIIOBHAsI OCBEIIICHHOCTh OT OJIMKANUIINX CBETHJIBHUKOB.

B pacucrax 0OBIYHO YUYUTBIBAIOT «OJKaIIe) INCPBLIC W BTOPBIC MCTOYHHMKH CBCTA, HAXOAAIIMUCCA HA PACCTOAHHUAX B
npeaciax, YKa3anHbIX Ha M30JIIOKCax. CBeTOBOH ITOTOK B OCBCIICHHOCTDb OIIPECACIIAIOT AJIA TOUYCK C HAUXYAIIMMHA YCIOBHUAMMU. I[JISI
Pas3IMIHOTO crocoba Pa3MCIICHUA CBETUJIBHUKOB TAKHC TOYKHU IMOKA3aHbI HA PUCYHKE 21.

[
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Pucynok 21 — KoHTpoJIbHBIE TOUKH

Pacuer OCBCIICHUSA JIIOMHHCCHCHTHBIMHA JIAMIIAMHA

B OGonbmiMHCTBE Cly4yaeB CBETUIBLHUKH C JIIOMUHECIICHTHBIMHU JIaMIIAMH PAaCIOiaraloT B TMOMEMICHUH T0J] TOTOJKOM
napasuieIbHBIMU PsiaMU, TIPU 3TOM UX COSAUHSIOT JIMOO B CIUIONIHYIO JIMHUIO, TUOO ¢ HEOOIBIIMMU pa3pbiBaMu. Eciin oTHOIIIEHNE
pPacCTOSTHUS MEX]ly CBETUJILHUKAMU B Psily A K pacyeTHOM BbicoTe ux nonaseca H,,., He mpesbiaer 0,5, 1.e. A/H,,,<0,5, TO MOXHO
CUMTaTh, YTO CBETOBOM TMOTOK pacHpeaessieTcsl Ha OCBEIIaeMOW TOBEPXHOCTH BIOJb psAa PAaBHOMEPHO M €ro MOXKHO



paccMaTpuBaTb, KaK CBCTAIIYIOCA JIMHUIO. Tak kak IMPOTAKCHHOCTD CBETAIICHCS JIMHUU cousMepuMa C pacCTOAHUCM OO
OCBEIIAEMOM INOBCPXHOCTH, CI)OpMy.HBI TOYCYHOIo M€roJa, BEIBCACHHBIC OJId TOYCUHBIX HCTOYHHUKOB CBCTA (JIEIMHBI HaKaJIUBaHUA U
I[P.H), B OOBIYHOM BUAC JIA pacucTa OCBCIICHUS OT CBeTﬂmeﬁCH JIMHUHA C JIOMUHCCUCHTHBIMH JIaMIIaMH HCIIPHUMCHHUMBI.

BBuay cloKHOCTH pacyeTa OCBEIICHHSI OT CBETOBBIX JIMHUHN WM MPOTSHKEHHBIX CBETHUIILHUKOB IO (hOpMYJIaM, B MPAKTHKE
IIMPOKO PACHpPOCTPAHEH METOJI pacuera C IMOMOINbI0 KPUBBIX PaBHBIX 3HAYEHUN OTHOCUTEIHHOM OCBEUIEHHOCTH (JIMHEHHBIX
n3omokc). [lo 3TMM KpHMBBIM, TOCTPOCHHBIM IS HamOoJIee pPACIpPOCTPAHCHHBIX CTAHAAPTHHIX CBETHJIBHUKOB, OMPEICIISIOT
TOPU30HTAIBHYIO OCBEIIEHHOCTh € TIPU PACMOJI0KEHUH JIaMII HaJl OCBEIIaeMOl MOBEPXHOCThIO Ha BbicoTe H, 4, =1 M U CBETOBBIM
nmotokoM B 1000 M, mpuxoasmmmMcs Ha 1 M cBEeTSAIIeCs JIMHUK (TIFIOTHOCTH CBeTOBOTO MoToka @=1000 nmv/m). [1pu onpenenernn
OTHOCHUTEIPHOW OCBEIIEHHOCTH B TOYKE A MO JHMHEHHBIM H30JIFOKCAM IPEIBAPUTEILHO HEOOXOJAMMO HAWTH OTHOCHTEIIbHBIC
pa3Mepsl

= er—
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Hacy Uu Facy

rac p - paCCTOAHUEC OT TOYKHU A A0 ICPHICHAUKYJIApa, OIMMYIICHHOI'O HAa pACYCTHYIO IIJIIOCKOCTh M3 KOHIIA CBeTHH_[eI\/'ICSI JIMHHU.

Ecan 3alaHHad TOYKa HE JIC)KKUT MPOTUB KOHIIA PAJid CBETUIIbBHUKOB, TO €TI0 JCJIAT HAa ABC 9YaCTH HUJINW AJOIOJHAIOT YCIIOBHBIM
OTPE3KOM, MOCJIC UCTr0 OTHOCUTCIILHBIC OCBCIICHHOCTH CYMMMUPYIOT WJIN BBIYUTAIOT, KdK MOKA3dHO HA PUCYHKC 22.

Ale=e. b, As p=g -,

Pucynok 22 — CxeMa pacyeTra OCBEUIEHHOCTH JJIsl TOYEK, HE JIEJKAIUX B KOHIIE CBETAILIEHCS MOJIOCHI



[Tpu oOmieM paBHOMEPHOM OCBEIICHWHM B KOHIIAX psJia OCBEIIEHHOCTh MMEET HAauMEHbINYIO BenuuuHy. Eciau BOMM3M
TOPLIOBBIX CTEH HE MPOU3BOAAT PabOT, TO HEKOTOPHIM YMEHBIIIEHHEM OCBEIICHHOCTH 10 CPAaBHEHHUIO C HOpMHUpYeMolt E,,,,,, MOKHO
npenedpeub. Ecnu st jaHHOTO MoMelieHus: Heo0X0MMO MOIYYUTh HOPMUPYEMYIO OCBEIIEHHOCTD E,,,, U B KOHIIE psaa, TO J100
OpOAJIEBAIOT pAll, TUOO B KOHIE €ro yJIBaWBalOT YMCIO Jamil. Eciu 3amaHHas TOYKa OCBEIIAETCS HECKOJIbKUMHU psAIaMH, TO
3HAUCHUS e CyMMUPYIOTCS JUIsl BceX psasioB: 2e. [IMOTHOCTH CBETOBOTO MOTOKA PsAfia (JIM/M) OMPEEISIOT U3 BEIPAKESHHUS
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[TonHbIM CBETOBOM MOTOK JIaMII psifia (Jim) ~ ##e — = #ade =

Heobxoanmyto mIoTHOCTh CBETOBOTO MOTOKA JIaMM B psiay D'y, PU 3aJaHHON BETUYMHE OCBEIIEHHOCTH F, K03 duimenta

3anaca K u KOB(i)(bHHHCHTa M, YIUTBIBAIOUICTO OTPAKCHHUC HOBerHOCTCfI IIOMCHICHUS, HAXOIAT I1O (bOpMYJIC
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Ymuoxkas @'y, Ha JUIMHY psAlla CBETWIBHUKOB L, ompeneistoT oOuiuii HeOOXOAMMBIM MOTOK BceX JIaMIl B ALY DPpuou-
Jlenenuem o0I1Iero MOTOKA Ha MOTOK JIaMII B OJHOM CBETHIILHUKE HAXOSIT HE0OOXOIMMOE YHCIIO CBETUIILHUKOB
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[Tocne pacyeTa mo TpeMm MeTOJaM BCE pacUeThl CBOJSATCS B CBETOTEXHHUECKYIO BEIOMOCTh (Tadiuia 2).

2.10 DneKTpU4YecKHH pacyeT OCBETUTEIbHBIX YCTAHOBOK



VICTOYHUKY MUTaHUS, CXEMbl JEKTPUUECKUX OCBETUTEIbHBIX CETEH, YIpaBleHHE OCBETUTENbHBIMH ycTaHOBKamMu. OV Ha
MIPOMBIIIUICHHBIX TPEINPUSTUSIX, KaK MPABUJIO, 3alUTHIBAIOTCS OT TeX ke TpaHcpopmaropoB 1iexoBbix TII, uto u cunossie DIl
Haubonee pacnpoctpaneHo HampspkeHHe nuTaHusi pabouero ocpemenust 220 B, pexe (B psae aeictByrommx OY) 127 B. B
nocieHee Bpems ctaio npuMeHsThes Hanpspkenue 380 B (I'J1 momrHocThIO 60m1ee 2 kBT).

OcBeTUTENIbHBIC CETH ACIBTCA Ha IMHUTAOIMEC W T'PYIIIIOBBIC. B Hnauane HI/ITaIOH_[Cﬁ JIMHHNU HCO6XOI[I/IMO YCTaHAaBJIMUBATb
alIapar 3alluTbl M almnapar OTKIIOYCHMA; B HA4YaJIC prnHOBOﬁ JJMHUM YCTAaHOBKa aIlmapara 3allyuThbl O6$I3aT€HBHa, a almaparta
OTKIIIOYCHH:A HET, CCJIM TAKHC allllapaThbl YCTaHABJIMBAIOTCA 11O JJIMHC JIMHHUH.

Kax mpaswmio, nns nutaromieit cetu OY mpuMEHsIETCS MarucTpajibHas CXeMa, BBIIIOJIHEHHAs KaOeleM WU CHelHabHBIM
IIMHONPOBOOM. PekoMeHayeTcss MUTaHuWe OT OJHOW JMHUM He Oosiee 4-5 TpynmoBBIX LIUTOB, NPU ITOM, €CIU K JIMHUH
MOAKJIIOYEHO OoJiee 3-X MMUTKOB, Ha KaXKIOM M3 HUX HEOOXOIMMO MPEeAyCMaTPUBATh OTKIIOYAIOIINI anmapar.

CxemblI rpymnoBoi cetu paguanbabie. [Ipu 3-(ha3Hoii cucTeMe ¢ HyJIeBbIM MTPOBOJIOM OCBETUTEIBHBIE CETU MOTYT OBITH 2- ,3-
, 4-TIPOBOTHBIMH.

Tabnuma 2 - CBeToTeXHUUYECKAs BEJOMOCTh pacueTa OCBEIICHUS



Lg ‘BMHIIIOWOL
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W/Lg (MLOOHITIOW HOHIIAIA ATOLOW OII) LOOHITION KBHIIAY

20
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1g ‘MINer 9LOOHIION

18

WIf “IIIINEI XOLOI H090194))

17

BOLOL 010901980 BMHBEOEIIrO0N LHIUUPDeod]

16

MIf “4L00HHOIME00 KewaAduwdop

15

HOLo kuHOXedLo LHoMHDdeo]

14

BiroLon kuHXed1o tHoMuPPeod]

13
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12

eoelee LHoMIUP (Do)

11
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W ‘BMHOMIOWOL BHUL[]

EUHIIIOWOILL OQUHBIOHINWHNEBH




Konn4ecTBO M MOIIIHOCTh CBETHIILHUKOB, TUTAEMBIX OT OJIHOW TPYIIIOBOM JIMHUH, OTPAaHUYMBAIOTCS YCIOBUSMH: aBTOMATHI U
MPEIOXPAHUTENH, YCTAHABIMBAEMbIC HAa OCBETUTENIBHBIX NIUTKAaX, JOJDKHBI OBITh ¢ HOMHHAJIBHBIM TOKOM He Oosiee 25 A, a
TPYIIIOBBIE JIMHUY, IIUTAIONINE Tra30pa3psIHbIC JTaMITbl MOIIIHOCTHIO 125 BT 1 BhIIIe U JaMiibl HakanuBaHus MOIIHOCTEIO 500 BT 1
BBIIIIC Ha HOMUHAJIBHBIA TOK, He Oosee 63 A. TpexdaszHble TPYNIOBBIE CETH MPUMEHSIOTCS B MOMEIICHUSX CO 3HAYUTEIHHON
IUIOMIA/IbI0, C OOJBIION CyMMapHOH MOIIHOCTHIO CBETHJILHUKOB, a OJHO(A3HBIC TPYIIBI MPUMEHSIOTCS Ui HEOOIBIINX
MOMEIIEHUI, TJC YCTAaHABIMBAIOTCS CBETHIILHUKA HEOONBIIOW MOIIHOCTH. B TPOW3BOJCTBEHHBIX 3IaHHUAX MPUMEHSIOTCS
CJIeYIOIIKe CIIOCOOBI YIIpaBIeHUs: OOUIMM OCBEIICHHEM: MECTHOE, IIEHTPAITM30BAHHOE (ISl KPYITHBIX ), TUCTAHIIMOHHOE (/151 OYCHb
KPYIHBIX) U aBTOMAaTU4YeCKOe (OYEHb PENIKO).

Br16op cedenuii mpoBOIHUKOB OCBETUTEIHLHOM CETH.
Br16op cedeHust npoOBOAHUKOB MPOU3BOIUTCS MO 3HAYSHHIO JOIMYCTUMOTO TOKA C YY€TOM CJIEIYIOLIETO yCIOBHUS

i

'\

o =
don a

HOHp

Ehﬂ6paHH06 CCUCHHUC IIPOBOJA HCO6XOﬂHMO IMPOBCPUTHL II0 IIOTCPSAM HAIIPAKCHUA B HHHHH.,HHH 9TOTI'O H606XOHHMO
OIPCACIINTE MOMCHTBI HAI'PYy30K IAJIAA IIPOBOAOB OTACIBHBIX (1)213

rae li - 1MHa OTAeBHBIX YUaCTKOB JTUHUH, M;
P; — Harpy3Kku OTIENBHBIX YYaCTKOB, KBT.

Harpy3ku OTIOENBHBIX yYaCTKOB ONPEAEISAIOTCA C YYETOM MOIIHOCTH JIAMI, MOTEPh MOIIHOCTH B IIyCKOPETYJIUPYIOLIEN
armapaType U KOJIN4YeCTBA CBETUIILHUKOB

Fi=N-(F, +Fpy)



Ceuenne OIIPpCACIACTCA
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S CAU,

[Ipu BBIOOpE CeyeHUil MPOBOJIOB ISl MEPBBIX YYACTKOB CETU clieAyeT OpaTh Omipkaiiiiee Oolibliiee CTaHIApPTHOE CEYCHUE.
[Tocne BbIOOpa BCeX ceYeHMiA CleyeT MPOBEPUTh, HE OYAYT JIM MOTEPU HAIMPSKEHHUS B BHIOPAHHOW CETH OCBEIICHHUS MPEBBIIIATDH
3a/laHHbIE 3HAYEHUS IOTEPh HANIPSKEHMUSL.

Omnpenenus o M;; u AU cedyenne S naHHOro yyactka (mpuHuMaercs Oirpkaiiiinee OoJibliiee ceueHue), no S u pakTHIeckomy
MOMEHTY YYacTKa CceTH HaxoAuMm pAeiictButTenbHOe 3HaueHne AU. I[locnemyromiye y4acTKHM pacCUMTHIBAIOTCS AHAJIOTHYHO Ha
OCTABILLYIOCSI IOTEPIO HAIPSIKEHHUS.

3amura OCBETUTENbHBIX CETEH

B ocBeTUTENBHBIX CETAX MPEAYCMATPUBAIOT 3aIIMTY OT TOKOB K3. 3amuTy oT neperpy3ku UCHOJIb3YIOT B CIIydasiX:

- JUTSl OCBETUTENBHBIX CETEH JKIIIBIX U OOIIECTBEHHBIX 3/1aHMUI;
- JUTSl CETEeH B MOXKAPOOTIACHBIX TTOMEIIICHUSX U 30HaX;

- JIsA ceTen B3PbIBOOITIACHBIX HOMeH_IeHI/II\/'I 1 B3PBIBOOIIACHBIX HAPYIKHBIX YCTAHOBOK;,

- IS CeTeH BHYTPH TIOMEIICHHIA, BBITIOJHCHHBIX OTKPBITO TPOJIOKCHHBIMH H30JUPOBAHHBIMH IPOBOJAMH C TOPIOYCH
000JI0UYKOH.

Tadbnuua 3 -3uaueHus kodpduuuentoB C, BXoASMUX B GOPMYIIbI U pacyeTa CeTel Mo noTepe Hanps>KeHUs



HomunansHoe 3nauenue kodpdunumenta C s

Hanpspbkenue | CucTema ceTd M poJi ToKa IIPOBOJTHUKOB

cetu, B MenHbIx AJIIOMUHHEBBIX

380/220 Tpexdasznas ¢ HyneM 72 44
380 Tpexdaznas 6e3 HyIs 72 44

220/127 TpexdaszHas ¢ HyneM 24 14,7
220 24 14,7
36 T 5 0,648 0,396
> pexdazHas 6e3 HyJs 0.283 0.176
12 0,072 0,044

380/220 32 19,5

220/127 JIByxda3zHas ¢ HyJIeM 107 6.5
220 12 7,4
127 JIBYyXIpOBOIHAS 4 2,46
36 MEPEMEHHOTO WJIH 0,324 0,198
24 IIOCTOSTHHOTO TOKAa 0,144 0,088
12 0,036 0,022

B kadecTBe 3alIUTHBIX anmapaToB UCIOJIB3YIOTCS aBTOMAaTHUECKHE BRIKIIOUaTenu. [Ipu BeIOOpE 3alUTHBIX anmnapaToB B
OCBETHUTEIILHBIX CETAX HCOOXOAMMO YUYHUTHIBATh HAIMYKE ITyCKOBBIX TOKOB IMPY BKIIOYCHWH MOIIHBIX JIaMn HakaauBaaus (500 Bt u
6omnee) u namn tuna JIPJI, JIPU, IHaT (250 Bt u 6o1ee).

[IycKOBOM TOK MOIIHBIX JIaMIl HakaiauBaHus B 12 - 14 pa3 mpeBbIIA€T UX HOMUHAJIBHBIA TOK, a €ro JUINTEIbHOCTH
cocrasiyser 0,2 - 0,5 ¢. lna namn JIPJI myckoBoii TOK B 2,5 - 3 pa3a mpeBbIllIaeT UX HOMUHAIBHBIN TOK, a ero AauTeabHocTh 60 - 90
c. JlJis JIFIOMUHECIIEHTHBIX JIAMIT ITyCKOBOM TOK MPEBBIIIAET HOMUHAIBHBIN BJIBOE, a €r0 JTUTEIBLHOCTh cocTaBisieT 5 - 10 ¢. OnHako,
13-3a Pa3HOBPEMEHHOCTHU BKJIFOUEHMSI OTJEIbHBIX JIaMII OBBIIIEHHBIN MyCKOBOW TOK B CETH, MUTAIOIIEH JTFOMUHECIICHTHON JIaMIIbI,
He Ha0Jr01aeTCsl.



YcnoBus BI:I60pa aBTOMATUYECKHUX BBIKJIIOYATEIICH

Loy 2 f1.4+ 1,5]11_“, ;

F=Y. =1
dov =W gy [IKC — 7+

rae Uy ., Uc - HOMUHATBHBIC HATIPSDKEHUS aBTOMATa U CETH;
la8s |1p - HOMMHAJIBHBINM TOK aBTOMATa M TEILIOBOTO PACHETIUTENS;

|0 - PACUETHBIN TOK OCBETHTEIILHOW CETH;

|y - TOK JTUHAMUYECKON CTOMKOCTH aBTOMAaTa (MakCUMalbHBIM TOK K3, KOTOpBIM CriOCOOEH MPOIyCTUTh aBTOMAaT 0e3
OCTAaTOYHBIX AeopmaIruil geTaneit Wik HeJOMyCTUMOT0 OTOpOCca KOHTAKTOB, MPUBOJISIIETO K HEMPUTOJHOCTH aBTOMATa);

[IKC - makcumanbHOe 3HaueHne Toka K3, KOTOpoe BBIKJIIOYATENh CHOCOOEH BKIIOYUTh M OTKIIOUHUTH HECKOJBKO pas,
OCTaBasACh B UCIIPABHOM COCTOSIHUY;

Iy, - yaapHsIii Tok K3 (MakcuManbHOE MTHOBEHHOE 3Hau€HHE MOJHOTO ToKa Tpex¢asHoro K3, HacTymnaromee 00ObIYHO Yepes
0,01 ¢ mocne Hauana mporiecca K3).

AHHapaTBI 3allIUTBI YCTAHABJIIMBAOT B MCCTAaX IIPHCOCAMHCHHA CCTH K HCTOYHHUKAM IIHUTAHUA (H_II/IHBI HOHCT&HHHﬁ,

pacrpeneauTeNbHbIe MYHKTHI U T.11.), Ha BBOAAX B 3[JaHUS MPU MUTAHUHU OT OTJEIBHO CTOSIIIMX MOJCTAHLINM, Ha TPYNIOBBIX IUTKAaX
Y HayaJje TpyIIOBbIX JINHUM.



2.11 Pacyer 3/1eKTPHYECKUX HATPY30K O MPeANPUATHIO

[IpousBecTu pacuer OCBETUTEIbHON HArPy3KH JUIsl LIEXOB MPEATPUSATHUS.

Pacuer ocBeTUTENBHOW HArpy3Kd IpU ONPEACICHUM HArpy3KH NPEANPUATHS IPEAIaracTcs MNPOU3BOAUTH IO YJIEJIbHOU
TJIOTHOCTH OCBETUTENILHON Harpy3KH Ha KBaJAPATHBIN METP MPOU3BOACTBEHHBIX IUIONIAAeH U Ko PHIMeHTy crpoca.

[To aToMy MeTOIy pacueTHas OCBETUTENIbHAs HArpy3ka MPUHUMAETCS paBHOW CpeIHEM MOIIHOCTH OCBEIICHMS 3a Hambosee
3arpy>k€HHYI0 CMEHY M ONpeeIsaeTcs Mo popMyiaMm:

Pp_c. =K on -Pyﬂ,xﬁm
Qpa :35%'%?0:?{5&?

rae K., — xosddummeHT crpoca MO aKTHBHOM MOIIHOCTH OCBETHUTEIBHOM HArpy3KH, YHCJIOBBIC 3HAYCHHS KOTOPOIO
MIPUHUMAIOTCS 10 Tabnuimam /4,6,7/.

3HaueHus kod(pPuIMeHTa cnpoca OCBETUTEIBHBIX HAarPy30K BHIOUPAETCS 1O CIIPABOYHUKY 3aBUCUMOCTH OT TIOMEIIECHUSI.
tg @ — KO3 PUIUEHT PEaKTHBHON MOIHOCTH, OIPEIEIACTCA 10 U3BecTHOMY "% ¥ o OCBETHTENBHON YCTAHOBKY;

Py, — yCTaHOBIEHHAas lg/IOHIHOCTB MPUEMHHUKOB OCBEIICHUS MO I1EeXy, OTIENy U T.I. ONpEeAeserca MO YACIbHOU
OCBETUTEILHOW Harpy3ke Ha 1M” MOBEpXHOCTH M0JIa U U3BECTHOW MPOU3BOJICTBEHHOM TUIOIIAIN

Pyo = o, - F,xBm



rae F — momanp noia npou3BOACTBEHHOW MOMEILICHHUS, M2

o — yJelibHasi MOIIIHOCTh B kB1/M°.
Bennuuna py 3aBUCHT OT pojia MOMEIICHHSI U BBIOUPAETCS 110 CIIPABOYHUKY.

MeTtonuka pacueTa OCBETUTEIBHOM HATPY3KU MPEANPUATHS IPUBOAUTCS B TAOIHIIE 4.



Tadbnuma 4 — Pacuer ocBETUTENBHON HATPY3KH

Pacuernas
MOIITHOCTD
Y neapHas YcTaHOBJIEH |0CBETUTEIHLH
NoNe [ HammeHoBaHue Pa3mepsni 9 Cos
[Tnomanes | ocserurens | Koadduium Has Ol HAarpy3KHu Tun
I10 IPOU3BOJCTBEH | MOMEILEHUs, 1 o/
IIOMEIIIEH Has €HT MOILIHOCTD JIAMII
mia HOTO JarHa (M) 5 Ppo, | Qpo, | tge
Hsl, M Harpy3ka crpoca, Kc | ocemienus, bl
HY IIOMEILICHUS XIIUpHUHA (M) 2 kBT | xBap
Po, KBT/M Pyo, kBt
1 2 3 4 5 6 7 8 9 10 11

* mIomaab MOMCIICHUA paCcCUUTaHa 0e3 y4ceTa 3TA)KHOCTHU.

Pacder anexkrpudecknx Harpy3oK o MpearnprusaTHIO

Pacuer cunoBbix Harpy3ok Ha muHax 0,4 kB mpou3BoauM Mo METOAY «YTOPSIOYCHHBIX JUarpaMMy», MOPAIOK pacdeTa u
3aIl0JTHEHUS TaOIALIBI;

1.

2.

3.

B rpade 1 npocrasnseM HoMepa 1IEXOB.

B rpade 2 nHanmeHoBaHMe 11EXOB.

B rpade 3 3anucbiBaeM KOJIMYECTBO 3JIEKTPOIIPUEMHHKOB.




4. B rpade 4 3anucbiBaeM HOMHUHAJIBbHYIO YCTAHOBJICHHYIO MOIIHOCTb HAaWMEHBIIETO M 4Yepe3 THpe HAuOOJbIIEro Mo
MOIIIHOCTH 3JIEKTPOIPUEMHHUKOB.

5. B rpade 5 3anmucpiBaeM CyMMapHYyIO YCTaHOBJICHHYIO MOIITHOCTD 3JIEKTPOTIPUEMHUKOB.

6. I'pada 6 yucino m, onpenensemoe mo hopmye:

m=r /P
H. ke H LM

rne Pyvakes Puyun — HOMHMHAJbHBIE AKTHUBHBIE MOUIHOCTH HauWOOJBIIET0 M HAaWMEHBIIETO AJIEKTPONpPUEMHHUKOB. Ecim m
6ombiie 3, To 3Qp(HEeKTUBHOE YUCIO JJICKTPONPUEMHHUKOB ONpeAenseTcs no ¢gopmyse, eciu M MeHbine 3, To 3 HEKTUBHOE YUCIIO
3JIEKTPONPHUEMHUKOB IPUHUMAETCS PAaBHBIM (DaKTHUECKOMY Nyg,=N.

7.  TI'pada 7 3Hauenue ko3P uIIeHTa UCTIOIH30BaAHUS.

8. B rpade 8 B umciurene 3amuchiBaeM 3Ha4YCHHE KOIPHUIIMEHT MOIIMHOCTH, a B 3HAMEHATENIe COOTBETCTBYIOIIHIA
TaHTeHC.

9. B rpade 9 noacunTbiBacM CpeHIO aKTUBHYIO Harpy3Ky 3a Haubosiee 3arpyKeHHy0 CMeHy 1Mo GopmyJe

F =K .F
[

o
rae K, — xoadpunmenT ncnonp3oBaHus;
P, — HOMUHaNbHAS aKTUBHAs HArpy3Ka.

10. B rpade 10 moacuuThIBacTCS CpeIHSS peaKTHUBHAS HArpy3Kka 3a HanboJiee 3arpyKeHHyI0 CMEHY 1o (hopmyJie

O=P -tz



rne P, — cpenusisi akTuBHAs Harpyska 3a HauOoJiee 3arpyKeHHYI0 CMEHY;
tg@ — peakTUBHBIA KOA(PPUIIMEHT MOIIIHOCTH.

11. B rpade 11 noacuutsiBaem 3hPpeKTUBHOE YUCIIO AIIEKTPONPUEMHHUKOB 10 YIIPOLIEHHOHN Gopmyie

_2-25
n,=5="

H. MRS

12. Tpada 12 xorddunuent makcumyma K,, onpenensiem B 3aBUCUMOCTH OT 3PPEKTUBHOTO YHCIIA IJICKTPOIPHUEMHOKOB H
koa(durrenTa ucmnonp3oBanus K.

13. I'pada 13 makcumanpHasi akTUBHASI HATPY3Ka OT CHIIOBBIX 3JIEKTPOIIPHUEMHUKOB
P =K P
P M oM
rie K,, — koo duiment makcumyma,
P .\ — cpenHsia akTUBHAs Harpy3kKa 3a HauoOosee 3arpy>KeHHYI0 CMEHY.

14. T'pada 14 makcumanpHasi peakTUBHAsI HATPy3Ka OT CHIIOBBIX AJIEKTPOIPUEMHHUKOB!

Qp = Qm ApUR >10
Qp =11 -Qm Apun, <10

15. I'pada 15 nonHas makcuMainbpHas Harpys3ka, onpezaesnseMas 1no gopmysie

_ 7
Sp = Q;D,dl +Pp|:|,4



rae Qpo4 — peaktuBHas Harpyska 0,4 xB;

P04 — akTuBHas Harpyska 0,4 kB.

Pacuer anekTpruyeckux Harpy3oK BeJeTcsi B Tabauie S.

Tadbnuuma 5 —Pacuer cunoBbix Harpy3ok mno uexam npeanpustus, U = 0,4xB

YcraHoBIIEHHAs Cpennue
PacueTtnble Harpy3ku
MOIIHOCTh, KBT HArpy3Ku
Kon-
Ne | HanmenoBanue | BO m | k CoS® n | Kk o,
EeXO0B eXOB 9H9 PHmiH+PH ZP ! //tg(P PCM’ QCM’ ’ " P kBT Qp’ SIO, A
n max " kBT | kBap P kBap | KBA
1 2 3 4 o) 6| 7 8 9 10 |11 12 13 14 15 |16

Br16op urcina 1exoBbix TpaHC(HOpPMATOPOB M KOMIEHCAIMS peaKTUBHOM MOITHOCTH Ha Hanpsbkenue 0,4 kB.

[IpaBuiibHOE oOmpeneNeHne 4Yuciaa M MOIIHOCTH LIEXOBBIX TpaHC(OPMATOPOB BO3MOXKHO TOJIBKO ITyTEM TEXHHUKO-
PKOHOMUYECKUX pACYETOB C YYETOM CIEIYIOIIMUX (DAKTOPOB: KAaTErOpUM HAJEKHOCTH DSJIEKTPOCHAOKEHUS MOTpeOUTENE;
KOMIIEHCAIIUA PEAKTUBHBIX HArpy30K Ha HampsbkeHuu 10 1kB; meperpy3ouHoil cmocoGHOCTH TpaHC(HOPMATOPOB B HOPMAIBHOM U



aBapUilHOM peXUMax; IIara CTaHJAPTHBIX MOIIHOCTEW; SKOHOMUYHBIX PEXKHUMOB pabOThl TpaHC(HOPMATOPOB B 3aBUCUMOCTU OT
rpaduka Harpy3Ku.

JUist KaX7aoM TEXHOJOTMYECKHM KOHILIEHTPUPOBAHHOW TPYIIBI IEXOBBIX TpaHCHOPMATOPOB OJMHAKOBOW MOIIHOCTH
MUHHUMAJILHOE MX YHUCIIO, HEOOXO0UMOE ISl MUTaHUsI HAMOOJIbIlIeH pacCueTHOM aKTUBHOW HArpy3KH, pacCUUThIBAETCA 10 hopMyIie

F
N = —pﬂ,4 + AN
R Sﬂ.mp

rae Py o4 — cyMmapHas pacyeTHas aKTUBHAs HarpysKa;
K; — K03 UIMEHT 3arpy3ku TpaHchopMarTopa;
AN — no0OaBka 10 OMvKaNIIEro [eJioro Ymucia

Surp — TPHHATas HOMMHAJIbHAs MOIIHOCTb TpaHC(OpPMATOpa, BBHIOMPAETCA IO yJCHBHOW IUIOTHOCTH HAIpy30K:

g = Spﬂ,-’-l
ya
Fjexos , KBAM?, mpu 5,0<0,2 mnpumensitorcss Tpanchopmartoper  630-1000 kBA, mpu S,,=0,2-0,3 mnpumenstorcs

tpanchopmaTopsl 1600 kBA, ipu S,,>0,3 npumenstorces Tpancdopmartopsr 2500 kBA.

N, =N+
DKOHOMHUYECKH 11e7IecO00pa3HOe YHCII0 TPaHC(POPMATOPOB Onpeaeisiercs no popmyne: = T fuif

r7e M — AOMOJHUTEILHOE YUCIIO TpaHC(POPMATOPOB.

N ., — ompeaensieTcs: yAeJIbHBIMH 3aTpaTaMU Ha Mepeiladyy peaKTUBHOM MOIIHOCTH C YY€TOM IMOCTOSIHHBIX COCTABJISIOIINX
*
KaIlUTAIbHBIX 3aTPaT 3 /ey

Tornma n3 cupaBOYHMUKA 10 KPUBBIM OIpeaessieM M.



[To BeIOpaHHOMY YHCITY TpaHC(HOPMATOPOB OMPENEISIIOT HAUOOBIIYIO PEAKTUBHYIO MOIIIHOCTD 1, KOTOPYIO 11€1eC000pa3HO
nepeaath uepe3 TpanchopMaTopsl B ceTh HanpsbkeHueM 1o 1 kB, onpenensiercs mo gpopmyiie

_ 2
Q - 'J{NT.B. 'SH .mp'Ki }_ %EDA
N3 ycnoBus 6anaHca peakTUBHOM MomtHOCTH Ha mmHax 0,4 kB onpenensror Beanduny Q,ex

Crprer = Qpn,4 &4

cocTaBIISIOIIEH Q61 -

, TaKk Kak cocTtaBisomas Qugx, B OOJBIIMHCTBE ciydaeB MeHbine 0, To pacdeT BemeTcs Imo 1-it

OmnpenensieTcss MOITHOCTh OaTaper KOHIASCHCATOPOB, MPHUXOIAIIYIOCS Ha KXl TpaHcPopMaTop

— QHE‘K

QHEK m N—

T.o.

K IMOJIYYCHHOMY YHUCITY noz:61/1paeTc;1 OnmKaiIee corjiacHO KaTajora 6aTape;1 KOHICHCATOPOB.

Ha ocHoBanum pacueroB cocTaBisgercss Tabnuua 6, B KOTOpPOW MOKa3aHO paclpeAesieHue HU3KOBOJBTHOM Harpy3Ku IO
nexoBbiM TII. IlexoBeie TII mpuHMMaroTcs omHO- W AByXTpaHchopmaTopHbIMH. Llexa rpynmupyroTcss Mo TEppUTOPUATEHOMY
TIPHU3HAKY C y4eTOM HMX HAarpy30K M Ko3(Q(HIMEHTOB 3arpy30K, Tak Kak Bce npemnpustus 12 u 2% kareropum, To MakcuMaibHOE
YHCIIO MaruCTPAIbHO 3aITUTAHHBIX TPaHC(HOPMATOPOB TOKHO OBITH HE OOJIbIIE 5.

Tabnuuma 6 —PacnpeneneHre HU3KOBOJBTHOM Harpy3ku mo nexosbim TI1

Ne NeTTII, S, 1, Ne Ne niexa Ppo4, KBT | Qpoas, KBap Spo.4, K3
kKBA
QH6K TI
1 2 3 4 5 6




Pacuer snekTpruyeckux Harpy3okK 1o npeanpusTUio.

Omnpenenenue notepb MOIHOCTH B 6mokax [[TII.

— 2
Eﬁpmp - N'{ﬁﬁx+ﬁﬁf3 'K.?]

Ty "Sﬁ.mp n Vs 'Sn.mp ) K_?E

ZACH = 100 100

Omnpenenenue pacyeTHbIX HAarpy3o0kK Boiiie 1 kB.
[To MolIHOCTH JIBUTATENSI COIIACHO 3aJJaHUIO U3 CIIPABOYHUKA BHIOMpAETCs TUI U nacnopTHele nanHbie C/I.

Ornpenenenue pacueTHbIX aKTUBHBIX M pEAKTUBHBIX MoIIHOCTEN C/]

F F

s uc;q'Nc

G
Cpcn = fucg B Neg K

ITo emKkoCTH TIe4n, COTIACHO 3aaHHUIO U3 CIIPAaBOYHKKA BBIOMPAETCS THUII IEYHOTO TpaHCc(hopmMaTopa U ero napaMmeTpsl.

Ornpenenenue pacueTHBIX aKTUBHBIX M peakTUBHBIX MoIHocTen JJCII

F

IO = FUEFCORY o+ [/ g



Cpgen = Lpgem 18P

OmnpenenuM NOTEpH B MEYHBIX TpaHCHOpPMATOPAX MO YNPOILIEHHBIM hopMyiamMm

ﬁPmp.,JCH =2% 'SH mp

'ﬁgmp.ﬂﬁ'ﬂ =10%- Sn.mp .

PacueTr xomneHcanuu peakTUBHOM MouIHOCTH Ha muHax 6-10 kB I'TIII.

CocTaBuM cxemy 3aMelleHHUs], TI0Ka3aHHYI0 Ha pUCyHKe 23.

l Qs 6-10 kB
Qren
@T l Q )\_ﬁQBEK lQpncn l
C el 0
0.4 kB
/\—\/H\/A Pl 0.4 Qpog EEH
Quer PucyHoK 23

CocraBisieTcsi ypaBHeHHE OaaHca peakKTUBHOW MOIIHOCTH Ha muHax 6-10 kB oTHOCcUTEenbHO Qppi

Crpre = Cpna + ZAGp + Cpnen + Al gom + Cpes =5 — Caprc T EQ},C;J



rac Q3 - BXOAHAA PCAKTHBHAA MOIODHOCTL 3a4aCTCsA 3HepFOCHCTeMOﬁ KaK JKOHOMHYCCKHU OIITUMAJIbHAs pPCaKTHBHAA
MOIIHOCTBb, KOTOpAasA MOKET OBITH nepcaana npeAnpuATIiO B IICPHUO HauOOJIbIICH Harpys3Ku 5HCProCuCTEMbl U OIIPCACIIACTCA 110

dbopmyie
¢h=(0,23+025)3 F, =(0,23+0.25)- {%0,4 +AR, + Pocn+ Dopen + ﬁ%p _ﬂcﬂj ;
Qpes - BEJIMUMHA Pe3epBa PEAKTUBHON MOIHOCTH Ha NPEANPUATHH, ONIpesesercs 1o Gopmyie

Qpes = {u;l - uJSJEQp = {ﬂvl ~ ﬂ,l.i) {Qpﬂ,-’-l +ﬁQTP T QPHCH +ﬁQTp.HCH ) .

Pacuer cuioBOi Harpy3ku 1O MPEANPUATHIO, BKJIIOYAs HU3KOBOJIBTHYIO U BBICOKOBOJIFTHYIO HAarpy3ku, HOTE€pU B
tpanchopmaropax L{TII, npuBeaens! B Tabnuie 8.

Tabnuma 8 —Pacder yTOUHEHHON MOITHOCTH MO MPEIMPHUSITHIO

Cpennsis Pacuernble
P, MOIIHOCTh MOIIHOCTHU
NQNQTH, NeNo min
SHT! QBK nexa n F; ZPH KH PCM’ QCM! n, KM Pp’ Qp’ Sp’ K3
TH n KBT kBt |kBap | kBA
max| KBap
1 2 314 5 6 7 8 91110 |11 12 | 13 14




Cnucok Jureparypbl

1. CIT P 52....... EcrecTBeHHOE M MCKYCCTBEHHOE OCBEIIeHHE. |'ocyaapcTBEHHbIE HOPMATHBBI B 00JACTH apXUTEKTYPHI,
IPaJlOCTPOUTENILCTBA U CTPOUTEIIHCTBA.

2. CnpaBoyHasi KHHWTa JJis IPOCKTUPOBaHUS dJeKTpuieckoro ocsemenus /I[lox pen. I'.M. Knoppumnra. - JI.: DHeprus, 1976.
3. CrpaBounas kuura no ceerorexuuke / [log pea. M. b. Aiizenbepra. — M.: DHeproatomusaar, 1983.

4. CrpaBounas kuura mno cserorexuuke / [lox pen. 10.b. Aiizenbepra — 2-e u3zn., nepepad. u gon. - M.: DHeproaroMusaar,
1995.

5. I[ocobue mo pacueTy ¥ MPOSKTUPOBAHUIO €CTECTBEHHOT'0, HCKYCCTBEHHOTO M coBMeIeHHOTo ocBemienus (k CHull 11-4-
79) HUNC®. - M.: Ctpoim3aat, 1985.

6. Knoppusnr ['."M. CBETOTEXHUYECKHUE pACUETHI B YCTAHOBKAX UCKYCCTBEHHOTO ocBenleHus.- JI.: Dueprus, 1973.
7. Knoppunr I'.'M. OcBerurenbHble ycTaHOBKH. — JI.: DHeprouznar, 1981.

8. MemkoB B.B., EnanemankoB M.M. OcBeTutensHble yCTaHOBKH.- M.: DHeprus, 1972.

9. Tumenko I'. A. OcBeTutenbHble ycTaHOBKU. — M.: Beicias mkona, 1984.

10. JIecman E.A. OcBenienre aIMUHACTPATUBHBIX 31aHUN 1 omenieHuil. — JI.: DHeproarommsaar, 1985.

11. JIozoBckuit JI.LW. IIpoekTrpoBaHue 3JIEeKTpUUECKOro ocBenieHus. — MH.: Beimeitmas mkona, 1976.

12. AirzenGepr FO.b. CeeroBbie mpubopsl. — M.: Dueprus, 1980.

13. EnaneminukoB M.M. Dnextpudeckoe ocsenienue. — M.: Dneprus, 1973.



14. CipaBOYHHMK 110 IPOSKTUPOBAHUIO SJIEKTPUUECKUX ceTel U anekTpoobopynoBanus. /Ilox pea. FO.I'. bapeiOuna u ap. —
M.: Dneproaromusaar, 1991.

15. CipaBOYHUK IO TPOCKTUPOBAHUIO ICKTPOCHAOKEHUS. DIICKTPOYCTAHOBKH ITPOMBIIIJICHHBIX npeanpustuid. /Ilox pen.
FO.T". bapeibuna u ap. — M.: Dueproatomuszaart, 1990.

16. [IpaBwita ycTpoiicTBa anekTpoycTaHoBokK. 7 mznanue — CI16.: M3marensctBo JIEAH, 20.

17. Heknenaes b.H., KproukoB MN.I1. Dnekrpuueckass yacTh 3JE€KTPOCTAaHIMN U noAcTaHui: CrpaBOYHbIE MaTEpUabl s
KypCOBOTO M JUIUIOMHOI'O NPOEKTUpPOBaHUs: YueOHoe mocoOue ais By30B. — 4 u3n., nepepad. u gomn. — M.: DHeproaromMusar,
19809.

18. Philips. Karamor mam, 2001-2002.
19. Osram. Uctounuku cseta. Kartamor mamm, 2002.

20. www.lighting.philips.com

21. www.0Sram-0s.com

22. www.ltcom.ru

23. Wwww.uomz.ru



http://www.lighting.philips.com/
http://www.osram-os.com/
http://www.ltcom.ru/
http://www.uomz.ru/

