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KonTposbHasi pabora Ha Temy:
«Omnpenenenue NepcneKTUBHbBIX BADUAHTOB Pa3BUTHUS IHEPrOCUCTEMbI»

3aganue

1. ITocTpouts ypaBHeHUs1 perpeccuu (pocTa Harpy3Kd U JIEKTPOIOTPeOIeHU)
10 PETPOCIIEKTUBHBIM JTaHHBIM, UCIIOJIb3Ys JIMHEUHYIO MOJENb. MEeTO0M 3KCTpario-
JSUWN ONPEAEIUTh MAKCUMAJIbHbIE HATPY3KH U 3JIEKTPONOTPEOIICHHE B DHEPrOpanio-
Hax Ha MEepCIeKTuBy 15 Jer.

2. BBIMOJIHUTDH MPOBEPKY KaUeCTBAa YPaBHEHUN PETPECCHHU.

3. CocTaBUTh MEPCHEKTUBHBIN OalaHC MOIHOCTU MO OObEIMHEHHOU 3JIEKTPO-
sHepreTudeckoi cuctemnl (0IC).

4. ChpopmupoBaTh BapHaHThl pa3BUTHS F€HEPUPYIOLIEH MOLTHOCTH.

5. PaccuntaTh peMOHTHBIM U ONIEPATUBHBINA PE3EPBBI MOITHOCTH, PaCCMaTPHUBAs
O3C kak KOHUEHTPUPOBAHHYIO CUCTEMY.

I/ICXO)IHLIC JAHHbIC

PacueTtHas skBuBajeHTHas cxema OOC IMPUBCACHA HA PUCYHKC 1 u sBnsIeTCst 00-
meﬁ AJIs1 BCEX BAPUAHTOB 3a1aHUA.

; .
|

| K3C1, K3C3, i | KDC2, KDC4,

| @ K3C5, KBC6, | | @ K3C5, KOCB,

| I'T3C, TARC | | I'TDC, IDC

Puc. 1. DxkBuBaneutHasa cxema OOC

Hcxonnpie nanabie onpenesnstoTes no tadnumax 1 - 5. Homep BapuanTa JaHHBIX
B 3TUX TaOJMIIaX COOTBETCTBYET MOCJIECAHEHN WM TIpeanocieanen mudpe mmdpa cry-
JICHTA.

JIst kaxa0ro y3Jia 3aJlaHbl pEeTPOCIIEKTUBHBIC TaHHBIE O TOJI0BOM MOTpeOIeHUM
SHEPIHH M TOJ0BBIX MAKCUMYMax Harpy3KH 3a nmocieanue 5 net (tabnuist 1,2). DHep-
ropaiioH Nel cootBeTcTByeT paiiony - IOr, a Ouepropaiion Ne2- paitony IOr.



Taomuna 1

PocTt Harpy3ku u snekTponorpebiaeHus 1-ro sHepropaiiona 3a nepuon

IIpen- JlaHHBIC 11O TOAAM
rnocJien- Harpyska, MBt DnexTponorpedieHue, MIp/I.
Hs1s udpa KkBT.u

mdpa -4 -3 -2 -1 0 -4 -3 -2 -1 0
0 5110 | 5530 | 5880 | 6545 | 6755 | 27,37 | 28,87 | 30,62 | 32,20 | 34,30
1 7040 | 8050 | 8575 | 9625 | 10325 | 42,07 | 43,92 | 46,20 | 48,30 | 49,17
2 5180 | 5285 | 5425 | 5530 | 5670 | 27,23 | 28,21 | 28,91 | 29,57 | 30,24
3 5635 | 5845 | 6090 | 6300 | 6545 | 25,55 | 26,60 | 27,65 | 28,70 | 29,75
4 3280 | 3440 | 3640 | 3800 | 3960 | 18,02 | 18,94 | 20,00 | 21,00 | 21,78
5 6990 | 7200 | 7440 | 7650 | 7890 | 34,56 | 35,04 | 36,27 | 37,23 | 38,34
6 4940 | 5250 | 5530 | 5850 | 6160 | 26,88 | 28,56 | 30,24 | 31,92 | 33,60
7 6230 | 6540 | 6860 | 7175 | 7525 | 36,43 | 38,29 | 40,18 | 42,00 | 43,89
8 6650 | 6930 | 7175 | 7455 | 7735 | 33,21 |34,58 | 35,95 | 37,31 | 38,67
9 7070 | 7280 | 7525 | 7735 | 7980 |40,14 | 41,44 | 42,74 | 44,03 | 45,32

Tabmuia 2

Poct Harpy3ku u 31eKTponoTpedieHns 2-T0 SHEPropaiioHa 3a nepuon

[Tocnen- JlaHHbIE MO TO/IaM

HsIs Harpyska, MBT DnekTponoTpedieHue, MIp/I.

dpa kBT.4

mudpa -4 -3 -2 -1 0 -4 -3 -2 -1 0
0 4125 | 4390 | 5210 | 5810 | 6540 | 31,35 | 33,10 | 35,31 | 38,28 | 39,27
1 4500 | 5250 | 5610 | 5850 | 6360 | 27,90 | 29,55 | 32,25 | 35,25 | 37,50
2 6440 | 6580 | 6750 | 6890 | 7050 | 34,44 | 35,30 | 36,10 | 37.00 | 37,80
3 5320 | 5540 | 5740 | 5960 | 6380 | 30,20 | 31,50 | 32,70 | 34,00 | 35,20
4 5340 | 5610 | 5880 | 6150 | 6450 | 25,90 | 27,20 | 28,50 | 29,80 | 31,20
3) 4780 | 4930 | 5100 | 5240 | 5400 | 26,00 | 26,90 | 27,70 | 28,60 | 29,40
6 4620 | 4890 | 5190 | 5460 | 5760 | 28,02 | 29,79 | 31.53 | 33,30 | 35,04
7 4300 | 4550 | 4760 | 4970 | 5210 | 23,03 | 24,19 | 25,37 | 26,53 | 27,72
8 5340 | 5460 | 5700 | 5910 | 6120 | 26,28 | 27,36 | 28,44 | 29,52 | 30,65
9 5130 | 5280 | 5460 | 5610 | 5790 | 23,49 | 24,25 | 25,00 | 25,77 | 26,52

Hannsie ana t=0 (tabnuma 1, 2) COOTBETCTBYIOT MOCIETHEMY OTYETHOMY

rony, s t=-1 - mpeanocneaHemMy roay u T.1.
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[TapameTpsl cymiecTByromux asnekrpuueckux cranuuii (KOC1, KOC2, KOC3,
K3C4, K2C5, KOCe6, I'TOC, I'DC, 'ADC), COOTBETCTBYIOIINUE MOCIECIHEMY OTYET-

Homy roay (t=0) npeacrasiens B Tabaumax 3 — 5.

Ta6mmma 3
Uucno arperatoB Ha cymecTBytomux IC sHepropaiiona Nol
[Ipenmo-
"3;3)‘;’;" K3Cl | KDC3 | KDC5 | KDC6 | ITAC | TADC
mudpa
0 4 8 6 - - 4
1 8 8 8 10 - 6
2 6 6 4 - - 4
3 6 8 6 - - 4
4 4 4 - - 3 4
5 4 8 6 - 12 4
6 4 6 6 - - 6
7 6 6 4 8 - 4
8 6 8 6 - - 6
9 6 6 6 10 - 5
Tabauma 4
Uucno arperatoB Ha cymiecTByromux IC snepropaiiona No2
[Tocnennss
uudpa KBC2 K2C4 KB2C5 K2C6 I'ToC I'aC
mmdpa
0 8 8 - 6 12 8
1 8 8 - - 4 15
2 8 8 - 8 3) 10
3 8 6 - 10 5 10
4 6 4 6 6 - 8
5 8 8 - 6 - 8
6 6 6 - 6 8 6
7 8 8 - - 3) 10
8 6 6 - 10 4 10
9 8 6 - - 4 10




[TapameTpbsl OCHOBHOTO OOOpYAOBaHMS CYIIECTBYIOIIMX 3JIEKTPOCTAHIUI
(BC) (Tabmuria 5) ABISAIOTCS OOITMMHU JIJIsI BCEX BAPHAHTOB KOHTPOJILHON paOOTHI.

JJist MOKpBITHS MpUpocTa 0a3MCHON YacTH rpauka HArpy3Kd MOTYT OBITh
ucnoas3oBanbl KOC ¢ 6mokamu 300 - 800 MBT. [lokpbITHE MMKOBOM YacTu rpa-
¢uka ocymectpisgercs muoo ['DC, mudo ['TY. [Ipoektupyemas I'SC pazmenia-
€TCsl BO 2-M dHepropaiione. st cokpaiieHus 00beMOB pacdeToB CIIEyeT BHIOH-
paTh 060pynoBanue HOBbIX DC aHaOruyHOE 000PYI0BAHUIO, YKa3aHHOMY B Ta0-

JuLe S.
Tabmuua 5
ArperaTsl CyIIECTBYIOIIUX CTAaHIIUN
Crannuun Tum arperara MomHocTs, MBT TonuBo

KBC1 K-500-240 500 Yroib
K3C2 K-300-240 300 VYronb
K2C3 K-300-240 300 Ma3zyt
KBC4 K-210-130 210 Ma3zyt
KBC5 K-210-130 210 VYroib
K9C6 K-160-130 160 Masyt
I'ToC I'T-100-750 100 I'a3

I'a2C CB-1190/250 200
'ADC BI'JIC-1005/245 200

Yka3zaHus N0 BbINOJHEHUI0 KOHTPOJbHOH PadoThI

1. VYpaBHEeHUs perpeccuu u NporHo3upOBaHKE

[Iporno3upoBaHue MOKET OBITH BHITOJTHEHO HA OCHOBE SKCTPAIOJISIITAOHHOTO Me-
Toaa. Jljig 3Toro He06X0UMO MOJO00paTh YpaBHEHHUE PErPECCUU I PETPOCIEKTHUB-
HBIX JaHHBIX. [[pocTelmM ypaBHEHHEM PETPECCUM SIBIIAECTCS JIMHEMHOE YPABHEHUE
BHJIA!

y=at+b, 1)

rae t- Bpems.

KoaddurmenTsr a, b onpenensitor METOA0M HAMMEHBIIINX KBaAPATOB
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Sty - L)

a=2"- N lL n ! ’ (2)
[Z:ti2 _H(Zti)z]
b:i(zn:yi_azn:ti)’ (3)

IJIE Yi - OTYETHBIE JaHHBIE O HATPY3KE MM DJIEKTPOroTpedacHun aus roaa t (t = -4,
t,=-3, ...); n- 9uCIO JNeT HAOIIOACHUI.

2. OreHKa KauyecTBa MOCTPOSHHOTO YPAaBHEHHSI PETPECCHH

O xauecTBe IIOCTPOCHHOTI'O YPAaBHCHUA PCTPCCCUU CYIAT I10 BCIIMYNHC Fpacq.

> (3 -9’
Fpacq = n = ! (4)
> (3, —at; =)’

TJ€ y - CpEOHEE 3HAUCHUE .

y=1iYi- (5)

CranpaptHoe 3HaueHue F-pacnpenenenus ¢ JoctoBepHocThio B = 0,99 1 ynciaom
creneHeit cBoOonbl umcnurens Al =5-1 = 4 u 3HameHnatens A2 = 5-2=3 paBHO
Fraon = 28,71 ([2] Kputnueckue touku pacnpenencuus Oumrepa-CHeaexopa), clieao-
BaTEJIbHO, NP YCIOBUU Fpacy > Frasy HyJI€Bas TUIIOTE3a O HECOCTOATEIBHOCTH MOJIEIH
OTBEpraercs, T. €. MOATBEPKAACTCS aJleKBATHOCTh BIIa MOJICIM U OLICHOK MaTeMaTH-
YECKUX OKUJAHUN KOA(DPHUITMEHTOB.

YpaBHEHHSI perpeccur He0OXOAMMO MOCTPOUTH JIJIsl MAKCUMAJIbHBIX HATPY30K H
aeKTponoTpedaeHus kaxaoro yzina O9C.

[Toacrasnss B (1) t=15, paccunThIBaOT NEPCIIEKTUBHBIE MAKCUMYMbI Harpy3Ku U

anekTponoTpedaenus (Nyh i - W2 ).

3. IlepcnekTUBHBIN 0aJJaHC MOIIIHOCTH IHEPTOCUCTEMbI

C nomoIpro 6anaHca MOITHOCTH OMPEICIITIOT MOTPEOHOCTh BO BBOJIC HOBBIX T'e-
HEPHUPYIONTUX MOIITHOCTEH JJIsi TTOKPBITUS MaKCUMaJIbHBIX Harpy3ok. [Ipu cocTarie-
HHUM 0ajlaHca MOITHOCTH BBITIOIHSIOT pacueT PacXoJHOU YacTy (MOTPEOHOCTH) U TIPH-
XO0JHOU YacTh (MOKphITHS) (Tad1. 6).



[Ipu cocraBnenun OanaHca MOIIHOCTH MEPETOKU MOUIHOCTU C APYTUMU CUCTE-
MaMH IMPUHUMAIOT PaBHBIMHU HYJIIO, TAK KaK pacCMaTpUBAeM CUCTEMY KaK U30JIMPO-
BaHHYI0. Pe3epB momHocTH coctaBisieT 15 - 20% ot makcumyma Harpysku. Hewuc-
MOJIb3yeMasi MOIIHOCTh 3JIEKTPOCTAHIIMN IPUHUMAETCS PABHOU HYIIIO.

Tao0mura 6
Cocrasisroliye 6alanca MOIHOCTH

Howmep no3unun Haumenosanue

[ToTpebHOCTH

CoBMEIIIEHHBI MAaKCUMYM Harpy3Ku
Ileperaya MOITHOCTH B PYTUE CHCTEMBI
HeoOxoaumelii pe3eps

A WO DN -

Ntoro norpedHass MOUTHOCTD 3eKTpocTaHui ( 1+2+3)
[lokpbiTHE

5 YcTaHOBIIEHHAS MOITHOCTD 3JICKTPOCTAHITHI
6 Heuncnonbs3yemass MOIITHOCTh
7 Pacnosraraemast MotiHOCTS ( 5-6)
B Tom uncie
I'9CuT'ADC
KBC
I'TOC
8 [TosrydeHne MOITHOCTH U3 JPYTHUX CHCTEM
9 Uroro nokpsitue ( 7+8)

10 Jedurut moraocTH ( 4-9)

4. ®opMHpOBaHWE BAPUAHTOB pa3BUTHS TeHepupyrolei momuoctu OIC

CymmapHasi moTpeOHOCTh BO BBOJIE TEHEPUPYIOIIUX MOIIHOCTEH OmnpeesnseTcs
BenmuuHoOM nedurmra MmomHocTH B OOC. @opmupoBanue BapuanToB pazsutus O3C
MOET OBITh BBIMOJHEHO METOOM IOMAPHOTO COMOCTABIICHUS Pa3IMYHBIX BAPUAHTOB

COOPYKEHUS IICKTPOCTAHIIUH.



Jlo71s1 BBOAUMBIX MOIIIHOCTEW Ha 0a3MCHBIX, MTOJYIMKOBBIX U MUKOBBIX 3JIEKTPO-
CTaHIUSAX MOXKET OBITh ONPEJIETIEHA ITyTEM COIIOCTABIEHUS COOTBETCTBYIOLUX 30H CY-
IIECTBYIOUIETO M MEPCIEKTHUBHOIO COBMEUIEHHBIX CYTOUHBIX Ipa(UKOB Harpys3ku
OOC. [nst 3TOrO ClemyeT, CONOCTaBIss CYIIECTBYIOMIMMA 1 MEPCIEKTUBHBIN Tpaduku
OOC, ompenenutb NpUpPOCThl 0a3MCHOM, MOJIYNHUKOBOM M NUKOBOM 30H rpaduka
Harpy3ku. J[oyst 6a3MCHBIX U TIOJYIUKOBBIX 3JIEKTPOCTAHIMNA B 00IIeH MOTpeOHOCTH
(reuuynTe) paBHA OTHOIIEHUIO CYMMBI IPUPOCTOB 0A3UCHOM U IOJIYNTUKOBOW 30H I'pa-
¢uKa Kk cyMMapHOMY IIPUPOCTY MO BCEM 30HAM. AHAJIOTUYHO OTIPEAEISAETCS A0S MH-
KOBBIX 3JIEKTPOCTAHLIUH.

Oco0oe BHUMaHUE cieayeT 0OpaTUTh Ha BEIOOP BAPMAHTOB MOKPHITHS MUKOBOM
u OasucHoi yactu rpaduka. [lokpbpiTHe MOTYNUKOBOM 30HBI TpadKa MOXKET OCY-
LIECTBIATHCS 3a CYET BBITECHEHUS B ATy 30HY MeHee 3koHoMuuHbIX KOC u ['ADC.
Tun, MOLITHOCTB arperaTtoB U BUJ TOIJIMBAa HA BHOBb COOPY>Ka€MbIX OA3UCHBIX U MHKO-
BBIX 3JIEKTPOCTAHLIMIX MOTYT ObITh BBIOpaHBI IO aHAJIOTUH C arperaTaMu CyleCTBYIO-
IIMX 3JIEKTPOCTAHLINN.

Takum 00pa3om HEOOXOAMMO cPOPMUPOBATH JBA BapHaHTa Pa3BUTHUS IIEKTPO-
CTaHLMH, OTIIMYAIOUIUXCS TUITAMU U €IMHUYHONW MOIIHOCTBIO arperatoB 0a3ucHBbIX U
MMUKOBBIX 3JIEKTPOCTAHIINH.

5. PesepBsl renepupytoiieli MOIIHOCTH

B naHHOM pa3zene yToOYHsieTCsl BEJIMYMHA Pe3epBa U MPU HEOOXOAUMOCTH KOp-
pekTupyeTtcs 0aJaHc MOITHOCTH. /{7151 yripoliieHust pac4eToB SHEPTOCUCTEMY paccMart-
pPUBAIOT KaK KOHIIEHTPUPOBAHHYIO CHUCTEMY.

CymMapHbIil pe3epB UMEET JBE COCTaBISIOLINE: PEMOHTHYIO R, 1 onepaTuBHYIO
Ro.

PeMOHTHBIN pe3epB nmoApasaessieTcss Ha pe3epB sl NPOBEACHUS TEKYIIUX pe-
MOHTOB M PE3€PB ISl KAIUTAIBHBIX PEMOHTOB.

PezepB 11 mpoBeieHUs TEKYIIMX PEMOHTOB ONPEAEISAETCS IO BBIPAKECHUIO!

r’”

k
_ 0]

=1

rae  Nenj - YCTaHOBJIEHHAS MOIHOCTH JIEKTPOCTAHINH J-OTO THIIA;
K - 9HCII0 THIIOB 3JIEKTPOCTAHIIMIA,

rs; - HOPMAaTUB TEKYILLUETO PEMOHTA JJIEKTPOCTAHIMU J -oro tuma, %,

[3,c.85].



PesepB tekyuiero pemonta He TpeOyercs nist ['9C. Pezeps juist mpoBeeHUs
KaluTaJIbHOI'O0 PEMOHTA OMPEACIISIIOT M0 BEIPAKEHUIO!

[
Z (Nycm thpj ) - Snp Knp

R =12 :
> 12

e t, j — HOpMaTHUB POCTOS B KalpeMoHTe, Mec, [3,C.85];

S,y - TIIOLIA/1b MpoBajia rpaduka MEeCIYHbIX MakcuMyMoB Harpy3ku OOC,
MBT-Mmec;
K,y - K03 dunuenT ucrnonp3zoBanus miomaan nposaina (0.90 - 0.95).

[Tnomane nposana rpaduxa Harpyzku ODC omnpeaensercs Kak cymMma pas-
HOCTEW MEXy yCIOBHOM pacnosiaraeMoil MoIHoCcThi0 OOC 1 ee MakCUMaIbHOU
Harpy3KOu 3a KaKJIbIid Mecsii M.

n
szleJ;nglnm 'Nmaxm'- (6)

MakcumanbHas Harpy3ka M-ro Mecsuna paBHa

N .= Lalk=D) m+b-cos(30m —15),
k'+1 6(k'+1)

rae a, b, k' - ko3 duimeHTh1, KOTOPBIE OMPEACIIAIOTCS IO CICAYIONMM (HopMyJiam:

SUMH JlemH
a — N max + N max
2

3UMH Jemn
b= N max N max
2

i)

( N 3UMH 2

_b/N?MJtH _bl
)( R

3necek K, - KOO(QQUIMEHT rog0BOr0 POCTa HArpy3KH, PABHBIA OTHOLICHUIO

CYMMbl MAaKCHMaJIbHbIX HAarpy30K Yy3JI0B MPOEKTHOI'O MEPCIHEKTHUBHOTO Toja K
CyMME MaKCHUMAJIbHBIX Harpy3ok y3i10B OOC roga npeapiIylero npoeKTHOMY.
OTHU MaKCUMYMBbI HArpy3KHU MOTYT OBbITh OIIPEIeNIEHbl CYMMUPOBaHUEM pe3yJIbTa-
TOB pacyeTa MaKCUMaJIbHBIX HAIPy30K Y3JIOB [0 ypaBHEHHIM perpeccud (1) ais
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t=10 u t=09.

[Tnomanp mpoBasia TOMOBOro rpaduka B JeTHHe Mecsansl (M= 5,6,7,8,9)
YMEHBIIIAETCs 32 CYET CE30HHOTO CHMKEeHMs pacnojaraemon momiHoctu ["ADC (30-
40% ot yctanoBiaeHHOM MoutHOCTH), I'TY (25% oT ycTtaHoBiIeHHOU MomHOCTH). [{1st
3Toro ymensbinaror B (6) N, Ha yKa3aHHYIO BEJIMUYUHY CE30HHOTO CHUKCHHUS MOIII-

pacn My
HOCTH 3JIEKTPOCTAHIINI B JIETHUE MECSIIBIL.

VYcnoBHas pacrnosiaraeMasi MOIIHOCTB OIPEAEIIACTCS NPSIMOM, COEIHMHSIOLICH
MaKCUMYMBI HATPY3KH SIHBAps U JeKadps (puc.2):

N genm =C+m-d ,
rie ¢ u d Ko UIMEHTHI.
N! A yciu

MBT N pacat =

t, Mmec

1 2 3 4 5 6 7 8 9 10 11 12

Puc.2. I'padmk MeCSIUHBIX MAKCUMYMOB Harpy3KH.

Jlns onpenenenust Ko3hUIMEHTOB ¢ U 0 HEOOXOUMO PEIIUTh CUCTEMY ypaBHE-
HUU:

c+12d =Np_qp

r71€ Nim=1, Nm=12 - COOTBETCTBEHHO MaKCHMAaJIbHbIC HATPY3KH STHBAPS U JICKAOPsI.

OmnepaTUBHBIN pe3epB MPUOIMKEHHO MOXKET OBITh OMPEIENICH TI0 XapaKTePUCTH-
KaM yeJIbHOT 0 pe3epna. [Ipu pacuere onepaTUBHOrO pe3epBa yUUTHIBAIOT aBAPUNHYIO
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1 HAarpy304HYIO COCTaBJIAIOIINC:
Ry =Ry + R, = MO[P,,]+2.655 — 0.125N 1y ,

rae R, — Harpy304HbIi pe3eps;

R,s — @BapUIHBIN PE3EPB.

MOI[P,, ] — MaTeMaTHYECKOE 0XKHMIaHNUE MOIIIHOCTH, HAXO/SIIEHCS B aBAPHIA-
HOM pE€3€pBE;

O — CPETHEKBAAPATUYHOE OTKIIOHCHUE HArPY3KU U MOIIIHOCTH 3JICKTPOCTaH-
UM OT UX CPEIHUX 3HAUYCHUM;

Nmax — COBMEIIICHHBIM MEPCHEKTUBHBIN 3UMHUN MaKCUMyM Harpy3ku CH-

CTCMBEI.

MaremaTn4yeckoe 0KUJaHUE MOUTHOCTH JJIEKTPOCTAHUMN, HAXOASIICICS B
aBapUITHOM MPOCTOE PaBHO:

k
MO[Pae]: ZNycmj qj »
1

TJI€ ¢ — BEPOATHOCTH aBAPMHHOTrO IPOCTOS arperaToB 3JIE€KTPOCTAHIUHK | —TO THIIA

(ra61.3.9 [3]).

Benuuuna o onpezaensercs no GopmyIe:

o =4/0.145(R,, — MO[P, ]+0.125N, )% + o2.

H

ABapHuiHBIN pe3€pB PABEH:

k
Rae :ZNycmjrij’

j=1
e I, — YACTbHBIA pe3epB, ONpeaesieMblil Mo KpuBbIM puc. 3.2 B [3].

Jlnst ompenenenus I, j HEOOXOAMMO 3HATh aBapUIHOCTH arperara ( (1a6:.3.9 [3])
U YACIbHYIO CAMHUYIHYIO MOIIIHOCTb
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Pj yo.ed = Naj r:
maX

rae Naj — MolrHOCTh arperara (6710Ka) Ha j-0i AIEKTPOCTAHIINH.

Ecmu Pj,9 .o HaxomuTes B nanasone 1-5%, 1o r, onpenensgercs mo Gopmyie:
ry() i =1+180 qJ + (l+18 qJ)PJ y0.e0"

CpCI[HeKBaI[paTI/ILIGCKOC OTKJIOHCHHUC HAI'PY3KH O; PABHO:

_ 3UMH
Uu—ky'\/ max -

3nech K, — KoapdUIHMeHT, 3aBUCATINN OT pa3MEpPOB CHCTEMBI U TEMIIOB POCTa
Harpy3ku. [Ipu nepcriektuse 1o 5 et K, =4, npu 6onee nanexou K, =5.
Ecmu paccunTanHbIil CyMMapHBIi pe3epB MOIIHOCTH R = R, + R, OTIAYACTCS OT

BEJIMYMHBI PE3€pBa MOIIHOCTU, IPUHATON MPU COCTaBJICHUM OajaHca MOIIHOCTH, Ha
BEJIMYMHY MOIIHOCTH, PAaBHOW IIOJIOBMHE MOIIHOCTH CaMOTro KPYIHOro OJIOKa, TO
HEO00XO0JIMMO OTKOPPEKTUPOBATH paccMaTpUBAEMbIii BAPUAHT PA3BUTHUSI JICKTPOCTaH-
uuii. st 3TOTrO Ciemyer U3MEHUTh MOIIHOCTh MHKOBBIX 3JICKTPOCTAHIIMIA HA BEJIU-

YUHY NPUPOCTA PE3EPBa MOIIHOCTH.
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IIpumep BbINOJTHEHUS] KOHTPOJIbHOM padoThI

Hcexoonwvie oannwvie:

N3meHeHue Harpy3ku U 3JIEKTPONOTPEOJICHUS 32 OTUETHBIN NEPHO]| MPeCTaB-

JIEHBI B Tabmuue 7.

Ta0muma 7

PocT Harpy3ku u 37eKTponoTpedIeHNs 3a OTYETHBINA IEPUOT

Harpyska, MBt

DnekTponorpedieHue, Miapa. KBT.u

t=-4

t=-3

t=-2

t=-1 t=0

t=-4

t=-3

t=-2 | t=-1 t=0

2650

2722

2795

2870 | 2948

14,0

14,4

148 | 152 | 156

XapakTepuCTUKH I'€HEPUPYIOLINX PUCOSIUHEHUIN IPEICTAaBIICHbI B TaOIULE 8.

Tabmuia 8
CymectByronue snekrpoctaniun O93C
MonHocTh VYcra"noBieHHas
Tun cran- | Twun arpe- 0JI0Ka, Yucno 6:10- MOIIIHOCTb,

1805051 rara MBT KOB, IIT MBT TomauBo
K3Cl1 K-500-240 500 2 1000 VYronb
K2C2 K-300-240 300 0 0 Masyr
K2C3 K-300-240 300 2 600 Yronb
KBC4 K-210-130 210 0 0 Maszyt
KB3C5 K-210-130 210 2 420 Yronb
K3C6 K-160-130 160 2 320 Masyr
I'ToC I'T-100-750 100 2 200 l'a3

CB-
I'oC 200 0 0
1190/250
BI'JIC-
I'ADC 200 2 400
1005/245
Uroro: 2940

14




1. Ilocmpoump ypaenenusn pezpeccuu (pocma Hazpy3Ku u ieKmponompeoJie-
HUs) O pempocneKmuGHvIM OAHHBIM, UCNONB3YA TUHEHHYI0 MoOoeb. Memooom
IKCMPANOIAUUU ONPEOEUmMb MAKCUMAIbHbLE HAZPY3KU U IJIeKIMPOnOmpedJieHue 6
IHep2opaiionax na nepcnekmugy 15 nem.

YpaBHEHUS PErpeCCUN UIsl MAKCUMAJIbHBIX HAIPY30K:

Nimax™ (£)= 74,495 - t + 2946 (MBT),

5000
4500

S T
3500 ..................................

3000 .......................

2500

Harpyska, MBT

2000
1500
1000

500

4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

T, net

Puc.3. DKCTpanosus perpecCHOHHOM 3aBUCUMOCTH JIJISI MAKCUMAJIBHBIX HarPy30K
VpaBHEHUS PETPECCUH IS SJEKTPONIOTPEOICHHMS
W.0o™ (t)= 0,394 - t + 15,564 (Mmapa.xBt-4),
[TporHo3upoBaHKe HArPY3KH U DJIEKTPOIIOTPEOICH S Ha IepCieKTuBy t=15:
Nimaxt ™ (15)= 74,495 - 15 + 2946 = 4063 (MB),

W.0o™ (15)= 0,394 - 15 + 15,564 = 21,5 (mupa.kBt-4),

15



25

pA. KBT.4

VXA”

10

dnekTponoTpebneH

4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

T, net

Puc. 4. Dxctpanossanus perpecCHOHHON 3aBUCUMOCTH ISl 3JIEKTPONOTPEOICHUS
2. Boinonnums npoeepKy Kauecmea ypasHenuil pecpeccuu.
O kaudecTBe OCTPOEHHOI'O YPAaBHEHUS Perpeccuu cyIaT no sennuuHe Fp. I[Ipo-
BEPKY KayeCcTBa ypaBHCHUI PEerpeCCHH MPOBOIAT 10 BeipakeHusM (4), (5).

JIns ypaBHEHHs MaKCUMaIbHOM TOJJOBOM HArpy3KH:

F,=4027 > 28,71,

r7ie cpeaHee 3HaYeHNEe MaKCUMAJIbHOW TOJIOBOM HArpy3Ku 3a HaOII01aeMbIi TIEPHO/T;:
y=2797 MBT.
JI1s1 ypaBHEHUS SJIEKTPONIOTPEOICHUS:
F, =4027 > 28,71,
r7Ie cpeaHee 3HaYeHNEe MaKCUMAJIbHOW TOJI0OBOM HArpy3KH 3a HAOJII0JaeMbIil TIEPHUO/;:

y =14,78 mapa.kBT 4.
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CJIC,Z[OB&TCJ'IBHO, IIpu YCI0BUU Fpacl{ > Fragn HYJICBas rMI10TE3a O HECOCTOATCIIbHO-
CTH MOJICJIN OTBCPracTcCsd, T. €. IOATBCPKAACTCA aACKBATHOCTb BUJlda MOACIIN U OLICHOK
MAaTCMaTHYCCKUX O}KI/I,ZIaHHﬁ KOB(b(bI/IHI/IGHTOB.

3. Cocmagums nepcneKmueHslil 0a1AHC MOUWHOCHU RO 00bEOUHEHHOIL IT1eK-
mpodnepzemuueckoii cucmemst (03C).

BrimosHuM pacder 6araHca MOITHOCTH, PacCMaTpPUBAcMOM CUCTEMBI (Ta0I1.9).

[TpubnukeHHO MPUMEM, YTO pe3epB MOIIHOCTH cocTaBisieT 10% oT coBMeleH-
HOTO MaKCHMyMa Harpy3KH.

[ToTOKM MOIIIHOCTHU ¥ PHEPTUU C IPYTUMU CUCTEMAMH OTCYTCTBYET.

Tabmuma 9
bananc momHoCTH
[ToTpebHOCTH
1 CoBMEIICHHBIIT MAKCUMYM Harpy3ku 4063
2 [lepenada MOIITHOCTH B IPYTUE CUCTEMBI 0
3 Heobxoaumelii pe3epB 406
4 Ntoro nmotpebHas MOIIIHOCTH AJIEKTPOCTAHIIAN 4470
[TokpbiTHE
5 VYcTaHoBIEHHAS MOITHOCTD DJIEKTPOCTAHITUN 2940
6 Heuncnonbszyemass MOITHOCTh 0
7 Pacmonaraemast MOIIIHOCTh 2940
B Tom uucie
I'DCuT ADC 400
K3C 2340
I'T9C 200
8 [Tomy4yeHne MOIITHOCTH U3 APYTHX CUCTEM 0
9 Hroro nokpeitTue 2940
10 JleburuT MOIIHOCTH 1530

B O3C HeobxoauM BBO/I IOMOJHUTEILHON TEHEPUPYIOIICH MOIIIHOCTA HE MEHEE
1530 MBT.
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4. Chopmuposamp eapuanmal pazeumus 2eHepupyrouieit MOUHOCHU.

B paccmaTpuBaemMoii cucteMe mpupocT 6a3uCHON Harpy3ku mpuHuMaeM kak 35%
oT o011ero aeuirTa MOITHOCTH U COCTAaBIISIET:

N633 = Nﬂe(bﬂum : k6ag =1530 0,35 =535 MBT,

MIPUPOCT MOTYIMKOBON HArpy3Ku MpuHUMaeM Kak 25% ot o0riero neduimra MOIIHO-
CTH M COCTABIISICT:

Nuw = Nogogur * Kan =1530 -0,25 = 382 MBr,

IPUPOCT MUKOBOM Harpy3ku npuHuMaem kak 40% ot obmiero neduirra MOITHOCTH U
COCTaBJISIET

Ny = Noeguaum * Knue =1530 -0,40 = 611 MBT.
PaccmoTpum 2 BapuaHTa pa3BUTHS HOKPBITUS IPUPOCTA MOIIHOCTH (Tabm. 10).

Tabauna 10
BapuaHTsl pa3BUTHS 2JICKTPOCTAHITUN

| BapuaHT pa3BuTHus

2 BapuaHT pa3BUTHUSA

bazucnHas u nmonynukoBast MOIIHOCTb, MBT

K3C (yronn) K3C (mazyr)
2x500 4x300
1000 1200

ITuxoBast MmomHoCTH, MBT

I'a2C I'TOC(raz)
4x200 7x100
800 700
Bcero, MBT
1800 1900
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5. Paccuumamo pemoHmHbLIL U ONEPAMUBHDLIL Pe3epebl MOUIHOCHMU,
pacemampusaa OIC Kak KOHUEHMPUPOBCAHHYIO CUCHIEMY.

PaccmoTpuM pacder pesepBa sl pacCCMaTPHUBAEMOU CUCTEMBI.

Pacuer Texymiero pesepsna.

Taomuna 11
BennuuHa Teky1ero pesepsa A NEpBOro BapuanTa pa3utus 99C
Tun crannmun Nycr, MBT Ry™, % R™ MBt
K5C - 500 2000 5,5 110
K5C - 300 600 5 30
K9C -210 420 4,5 18,9
K2C - 200 0 4,5 0
K9C - 160 320 4 12,8
I'TC 200 2 4
I9C 800 0 0
'ADC 400 0 0
Bcero 4740 175,7

Jlnst 2-ro BapuanTa pa3sutus R,=194,7 MBrT.

PC3CDB JJIA KaITMTAJIbHOI'O PEMOHTA.

Onpenenenue miomaan npoBajia rpaduka MECSUYHbIX MAKCUMYMOB Harpy3KH
0OC.

Koaddunuent ronosoro pocra Harpysku K, onpeaenum, UCTIonb3ys perpeccui.

[Ipu t=14 ner

N (14) = 74,495 - 14 + 2946 = 3989 (MBT)

_ Niz,(15) _4063_,

PN (14) 3989

ax

KoaddummenTs
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o = 2003+3332 5597

4063 -3332

B= =366

2102 366) /(4063 2
102+1 102+1

k' = (4063 —366) =1,02,

rae N max ™™ = 4063 (MBT), N max ™" = tter” N max ™™ =0,82- 4063 = 3332 (MBT),
Oyer =0,82 1 onpeensieTcs mo rpaduKy cripaBoYHHKA [3] OT BETMYMHEIL:

Trmax = Deosm(15) Pmax.cosm(ts)= 21,5 <10 ®/ 4063 = 5283 (u).

MakcumanibHast Harpy3ka Kaxzaoro mecsuna t

i = 22097 3697(L02-1) | 365. cos(30-m—15)
1,02+1 6(1,02+1)

MakcumainbHas Harpy3ka 1 u 12 mecsina:

N, = 3660 + 6,27 -1+ 366 - cos(30 -1—15) = 4020 (MBT),
N, = 3660 + 6,27 -12 + 366 - cos(30 - 12 — 15) = 4088 (MBT).

VYcnoBHas pacnojiaraemMasi MOUTHOCTh 3JIEKTPOCTaHILIMM ONpeneNnseTcs Mo ypas-
HEHHUIO:

N2 =c+m-d,

pacn m

rae ¢ ¥ d ko3P GUIHCHTEI.

Jlist onipenenenrs Kod)PUITMEHTOB peliaeM CUCTEMY:

{c—l— 1-d = 4020,
¢+ 12-d = 4088,

[Tonyuaem: ¢ = 4013 MBT, d = 6,2 MBT1/mec.
Pacuer mutomaau npoBaiia rpaduka Harpy3Ku mpeacTaBiieH B Tabmuie 12.
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Taomuna 12
Pacuer muioniaau nposana rpaguka Harpy3Ku Juisi IEPBOro BapUaHTa

CHmXEHHE MOIIHOCTH, Pacuer-
[IpoBan .
MBt HBIW TIPO-
Me- Nycq P20, rpa-
Nimax, MBT BaJI rpa-
CsII] MBT ranc | rre e ¢uka,
ymma | oo ¢uka,
MBT
1 4020 4020 0 0
2 4026 3931 95 95
3 4032 3774 258 258
4 4038 3591 448 448
5 4045 3433 360 50 410 611 201
6 4051 3345 360 50 410 706 296
7 4057 3351 360 50 410 707 297
8 4063 3451 360 50 410 612 202
9 4070 3621 360 50 410 448 38
10 4076 3817 259 259
11 4082 3987 95 95
12 4088 4088 0 0
Bcero 2190

I'paduk MecIYHBIX MAKCUMYMOB Harpy3ku M pacroiaraeMod MOIIHOCTH IpeJ-
CTaBJIEH Ha pHUC.D.

4500

4000

4020 39371 39g7 40838
3500 3817
3774 3501 3621

3000 3433 3345 3351 3451

2500

N, MBT

2000
1500

Nmax
1000

500 Npacn

0
1 2 3 4 5 6 7 8 9 10 11 12

Mecsy,

Puc. 5. I'paduk MecsIUHBIX MAKCUMYMOB Harpy3Ku M pacrojiaraéMoi MOIIHOCTH
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Pacuer peMOHTHOH IUIOIIAAN JJISI TIPOBEACHHS KalUTAIbHBIX PEMOHTOB IPE/I-
crtasyieH B Tabmue 13.

Tabmuua 13
Pacuet peMOHTHOM MIo1aau Ui MPOBEICHUS KallUTAIbHBIX PEMOHTOB
B 1-Mm BapuaHnre.

Tun crannuu Nyer, MBT Hopwma pemonTa, | PeMonTHas mio-
MBTt*mec mans, MBt*mec
K95C - 500 2000 0,73 1460
K95C - 300 600 0,66 396
K95C -210 420 0,53 222,6
K9C - 200 0,53 0
KS5C -150 320 0,53 169,6
I'TC - 100 200 0,5 100
I'S5C-100 800 0,5 400
'ASC - 100 400 0,5 200
Bcero 4740 2948,2

PesepB kanuraabHOTO peMOHTa B 1-M BapHaHTe paBEH:
Ry, = (2948,2- 0,9-2190)/ 12 = 81 (MBT).
JIJist BTOpOro BapuaHTa pa3BUTHUS PAacuUETHBIN MpoBai rpaduka coctaBuT 2515

MBTt-Mec, peMOHTHas TJIOUIaAb JJIs MPOBEACHUS KamuTaIbHBIX peMOHTOB 2960,2
MBTt-Mmec, Tora pe3epB KanuTaabHOTO PEMOHTA BO 2-M BapUaHTE PaBEH:

Ry, = (2960,2- 0,9-2515)/ 12 = 58 (MBT).
0) OnepaTuBHBIN pe3ePB MOIIHOCTH

Pacder aBapmitHOTO pe3epBa i repBoro BapuanTa pa3Butusa IC Mpe/cTaBlICH B
tabuue 14.
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Taomuna 14
Pacuer aBapuiinoro pesepsa 1-ro Bapuanra

Tun cranuuu 1|\\I/IYICBT; q,% | Puoeo % | o % ]\Egr’n MAOZ;D ’:]’
K5C - 500 2000 7 3,83 22,3 446 140
KSC - 300 600 5,5 2,3 15,5 93 33
KS5C - 210 420 4,5 1,53 11,9 49,98 18,9
K5C - 200 0 4,5 1,53 11,9 0 0
K5C - 150 320 4,5 1,15 1 3,2 14,4
ITC—100 | 200 2 077 | 4 8 4
I'SC -100 800 0,5 0,77 2 16 4

I'ADC - 100 400 0,5 0,77 2 8 2

Bcero 4740 624,18 216,3

Jiis 2-ro BapuanTa R,; = 600 (MBT), MO [P,:]=222,3 (MBT).
CpenHekBapaTHIECKOE OTKIIOHCHHUE HATPY3KU:

o, =5v4063 = 319 (MBT).

Benuuuna ¢ niist 1-ro yyactka:

o= \/0.145(624,2 —216,3+0.125-4063)* + 319> =472 (MBT).

Benuuuna ¢ nmst 2-ro yyactka paBHa 464 (MBT).

OnepartuBHbIi pe3epB 11 1-ro yyacrtka:

R, =216,3+2.65-472—0.125-4063= 960 (MBT).

OmnepaTtuBHBIN pe3eps s 2-ro yyacTka paBeH 943 (MBT).
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Taomuna 15
Pe3ynbpTaThl pacueTa pe3epBOB MOITHOCTH

Cocrasinsronas pe3epBa MOIIHO- . .
1-ii BapuaHT 2-1i BapUaHT
ctu, MBT

Pe3epB Tekyiiero peMoHTa 175,7 194,7

Pe3epB kanuTanbHOTO peMOHTA 81 58
ABapuiiHbIii pe3epB 624 599
OniepaTuBHBIN pe3epB 960 943
CyMMapHBbIil pe3eps 1217 1196
CymMmmapHslii pe3eps , % 25,7 24,7
Nycr, MBT 4740 4840

B npuOmmkeHHOM OanaHce MOIIHOCTH HEOOXOOUMBIA pe3epB MOIIHOCTU ObLI
npuHAT B pazmepe 10%. YTouHEeHHBIE pacdyeThl ITOKA3bIBAIOT, YTO BEJIMYHMHA pe3EpBa
MOIIIHOCTH JIOJDKHA COCTAaBIATh 25,7% u 24,7% 1o 1-My u 2-My BapuaHTaM pa3BUTHSL.

Heo0xoa1umMo 0TKOppEeKTHPOBATH BBOJ T€HEPUPYIOIIEH MOIIIHOCTH TI0 BapUaHTaM
B COOTBETCTBUM C BBIPAKEHUEM:

Pron=Ps = (Nyer — Prax)
Jlns 1-ro BapuaHTa npeaycMaTpuBaeM BBOJ MOITHOCTH B pa3Mepe:
Pron= 1217-(4740-4063)= 541 (MBT).
JIns 2-ro BapuaHTa MpeaycMaTpruBaeM BBOJ MOITHOCTH B pa3Mepe:

Pron=1196-(4840-4063)= 420 (MBr).
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