MeToan4yeckue peKOMeHIAUNH K KOHTPOJIbHOM padoTe

Kontponehas pabora mo aucuumuimHe «ONTHMaJIbHbIE PEKHUMBI PabOThl T'E€HEPUPYIOLIUX
MCTOYHUKOBY COACPKHUT 4 3aJaHUsL:

1) onpeneneHue  ONTHUMaJbHOM  3arpy3kd  TypOOreHepaTopoB  TEMJIO(UKAIIMOHHOM
AIIEKTPOCTAHIIMH HA OCHOBE IMIPUHIIUITA PABEHCTBA OTHOCUTEIBHBIX TPUPOCTOB;

2) ompeneneHWe  ONTUMAJBHOW  3arpy3ku  TypOorenepatopoB  cobctBeHHoM — TOIL]
MPOMBIIIIJICHHOTO MPEANPUATHS C TIOMOILBIO METO/Ia TMHAMHYECKOT0 TPOrpaMMHUPOBAHMUS,

3) ompeneneHne ONTHMAJIbHOIO paclpeieeHus] MOIMHOCTEH B 3HEpropaiioHe, COCTOSIIEM U3
gyeTblpex nbuieyroybHeIXx KOC M uMeromeM OIUH y3€l CBA3M C DHEPrOCUCTEMOH, I'PAaIMEHTHBIM
METOJI0M;

4) HaxXOXJICHUE ONTUMAJIbHOW CTpPATErHMH BBIBOAA B PE3EPB arperaTtoB SHEPrOCHCTEMBI TPU
CHW)KCHUU HArpy3Kd B HEW Ha OCHOBE KPUTEPHS BHITOJHOCTH OTKITIOYCHUSI.

IIpumepsb! BBINOJHEHUS 3a1aHUM.

IIpumep BbImosHenus 3aganusi Nel. Halitu rpaduuecku ontumanbHOE pacrpeneseHne
aKTUBHBIX MOIIHOCTEH Mexay TpeMs reneparopamu TOLl, monb3ysich METOIOM OTHOCHUTENBHBIX
MPUPOCTOB, TPU CYMMapHOW BbIpaOOTKe, paBHOW 65 MBT. XapakTepUCTHKH OTHOCHUTEIbHBIX
IPUPOCTOB IIPUBEJCHBI Ha puc. 1. B kauecTBe KpUTepHs ONTUMAIBHOCTU IPUHATH MUHUMYM pacxoja
CBEXEro napa.

s 3TOro mocTpouMM SKBUBAJIEHTHYK) XAPAKTEPUCTHKY OTHOCHUTENBHBIX INPUPOCTOB, TAKKE
[IOKa3aHHYI0 Ha puc. . DKBUBaJIEHTHAas XapaKTEPUCTHKAa OTHOCUTEJIBHBIX INPHUPOCTOB CTPOUTCS
IIyTEM CJIOKEHUSI MOIIHOCTEH I'E€HEpPaTOpOB, COOTBETCTBYIOIIMX OJHOMY M TOMY € 3HAYEHUIO
OTHOCHUTEIBHOTO MpupocTa. B ciydyae BbIxoga 3a orpaHHyeHHE KakoW-IHMOO M3 XapaKTEPUCTUK —
CIIO)KEHHUE BEAETCS MO BEIMYMHE 3TOr0 OFPAaHUYEHMS] B COOTBETCTBHUU C PHUC. 2.2 B TEOPETUUECKOM
Matepuane Kk Teme Ne2 (Tak, Ha puc.l NIpu OTHOCHUTEIBHOM IPUPOCTE pacxojaa IMapa, PaBHOM
19 1/(MBT-4), Harpy3ka BTOporo reHeparopa npunsata 20 MBT). 3anaBasick cyMmMapHOW BbIpaOOTKOI
65 MBT, 10 5KBHBaJICHTHONW XapaKTEPUCTUKE HAXOAWM OTHOCHUTENbHBIA mpupoct 11 1/(MBT-u). Ilo
9TOM BEJIMYMHE HA XAPAaKTEPUCTHKAaX OTHOCUTEJIBHBIX IIPUPOCTOB TIE€HEPATOPOB HAXOIUM
ONTHMaJIbHBIE 3HaYeHUS Harpy3ku — 26 MBt, 17 MBt u 24 MBT.

[lanee npennonoKuM, 4YTO BCIEACTBUE OTKJIOHEHHUS pPACIPEAENIEHUS MOIMHOCTEH OT
ONTUMAJbHOTO HMMEJIO MECTO CHW)XXEHHEe Harpy3ku resHepatopa Nel (cm. puc. 2) Ha 5 MBT ¢
YBEJIIMUYEHHEM Harpy3ku reaeparopa Ne3 tak xe Ha 5 MBT. Haitnem nepepacxop napa, BbI3BaHHBIN
OTKJIOHEHMEM OT onTuMasbHOro pexuma. Ha puc. 2 u puc. 3 nokazansl XOII renepatopoB Nel u Ne3,
Ha KOTOpbIE HAHECEHbl BEJIMYMHBI HM3MEHEHMsI HArpy3Kd C COOTBETCTBYIOIIMMH H3MEHEHHUSIMU

OTHOCHTEJIBHBIX PHPOCTOB pacxoa mapa.
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Puc. 1. [TocTpoeHne SKBUBAJIGHTHOM XapaKTEPUCTUKH OTHOCHTEIBHBIX TPUPOCTOB MEXK Y TeHepatopamu TOL u onpenenenne Ha ee OCHOBE

ONTHMAJILHOH 3arpy3Ku I'€HEPaTOPOB 10 3aJaHHOW CyMMapHOM BBIPaOOTKE
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Puc. 2. XapakTepucTika OTHOCHTEIBHBIX IPUPOCTOB TeHepaTopa Nel ¢ HAaHECEHHBIM Ha Hee

OTKJIOHCHUEM OT OIITUMAJIbHOI'O pC)KUMa
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Puc. 3. XapakrepucTika OTHOCUTENBHBIX IPUPOCTOB reHepaTopa Ne3 ¢ HAHECEHHBIM Ha Hee

OTKJIOHCHHUEM OT OIITUMAJIbHOI'O PCKHUMaA

HpI/I MaJIbIX OTKJIOHCHHAX OT OIITUMAJIBHOI'O PEKHMa U HCIPCPBIBHOCTU XOIT MoxHO
CYHUTAaTh, 4TO IIJIOIIAAKH S]_ u 32 OpeacCTaBJAIOT co0oit TPCYTrOJIbHUKH. YuurteiBas 3TO, MOXEM

CUUTATh, YTO MIEPEPACXO/I IApa paBeH CyMMe St U Sp:
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IIpumep BbImosHeHusi 3aganusi Ne2. Haiitu onTumalibHOE pacripefefieHHue aKTHBHBIX
MOIIIHOCTEH MEXIy TpeMs TypOoreHepaTopaMyu METOAOM JIMHAMHYECKOTO MPOrpaMMHUPOBAHUS.
Pacxonuple xapakTepucTuku TypOMH 3a/aHbl B TaOJMYHOM BHJE KaK 3aBUCHMOCTH pacxoja

CBCXKCEI'O 1apa oT BHCKTqueCKOﬁ Harpys3KH.

Taomuma 1

I'eneparop Nel

Do), T/1 40 60 70 85

P1, MBT 2 4 6 8

C1, py6./ 7600 11 400 13 300 16 150

Tabmuma 2
I'enepatop Ne2

Do), T/4 36 40 60 62 76

P2, MBT 2 4 6 8 10

Co, py0./u 7 560 8400 12 600 13 020 15960

Tabmuna 3
I'enepatop Ne3

Do), T/9 20 35 55

P3, MBT 2 4 6

Cs, py6./ 2 600 4550 7150

B kauecTtBe KpuTepHus ONTHMAIBHOCTH NPUHATH MUHUMYM CTOMMOCTH PACXOAA CBEXKErO
napa. C4uTarh, YTO CTOMMOCTD Iapa Ha BCEX TOYKAX XapaKTEPUCTUKU OJMHAKOBA U paBHA I
nepBoro arperata 190 py0./t, nyis Broporo arperata — 210 py6./T, 11 TpeThero arperara — 130
py0./T. Harpy3ka npennpusitus papHa 120 MBT. HeoOxoaumo oGecrieduTs MpueM u3 pail OHHOM
sHeprocucTemsl, pasHbii 100 MBT.

IlepBoHauaIbHO MpPENCTaBUM DPACXOAHBIE XAPAKTEPUCTUKHM B BHJAE 3aBUCUMOCTEU
CTOMMOCTH YacOBOI'O pacxoja CBEXKEro mnapa Ha TYpOMHY OT €€ 3JIEKTPUYECKOM HarpysKu.
[TomyueHHbIe XapaKTepUCTHKY ITpUBEAEHBI B Tabn. 1 — Tadm. 3.

[TomyuyuMm SKBHBAJIEHTHYIO XapakTepuUCTUKYy reHepatopoB Nel u Ne2 (or 2 MBT no
18 MBr1). Ilpumem miar, paBHblii 2 MBT. XapakTepucTuky Ui JABYX arperatoB MOCTPOUM

METOJIOM MIPSIMOTO TIepedopa.



Touka 4 MBT:

2+2: 7600+7560=15160 py6./u.

Touka 6 MBT:

2+4: 7600+8400=16000 py6./u.
4+2: 11400+7560=18960 py0./u.

Touka 8 MBT:

2+6: 7600+12600=20200 py6./4.
4+4: 11400+8400=19800 py6./1.
6+2: 13300+7560=20860 py6./u.

Touka 10 MBT:

2+8: 7600+13020=20620 py6./4.
4+6: 11400+12600=24000 py6./4.
6+4: 13300+8400=21700 py6./u.
8+2: 16150+7560=23710 py6./u.

Touxka 12 MBT:

2+10: 7600+15960=23560 py0./u.
4+8: 11400+13020=24420 py06./4.
6+6: 13300+12600=25900 py06./4.
8+4: 16150+8400=24550 py0./u.

Touxka 14 MBT:

4+10: 11400+15960=27360 py0./4.

6+8: 13300+13020=26320 py6./4.
8+6: 16150+12600=28750 py6./4.



Touka 16 MBT:

6+10: 13300+15960=29260 py6./u.
8+8: 16150+13020=29170 py6./u.

Touka 18 MBT:

8+10: 16150+15960=32110 py6./4.

DKBHBaJICHTHAsI XapaKTEPUCTHKA JIBYX arperatoB OyIeT UMeTh ClieAyomumi Bu (Taou. 4).
Tabmuma 4

Ci2 15160 16000 19800 20620 23560 26320 29170 32110
P12 4 6 8 10 12 14 16 18

P1 2 2 4 2 2 6 8 8

P2 2 4 4 8 10 8 8 10

B xaxxmom cTonbiie TabauIel IpUBEACHBI MOIIHOCTH TepBoro P1 u BToporo P, arperatos,

COYETaHHE KOTOPBIX AT HAaUMEHBIIYID BO3MOXHYK CTOMMOCTh IPU 33JaHHOW CyMMapHOU

Harpyske P1-.

3aTeM CKJIaJbIBa€M XapaKTEpUCTHKHU reHepatopa Ne3 u skBUBajeHTHOro reHepatopa Nel -

2. [Tomyyaem oOIIyIO SKBUBAJICHTHYIO XapaKTepucTuky oT 6 MBT 10 24 MBT.

Touka 6 MBT:

2+4: 2600+15160=17760 py6./u.

Touka & MBT:

2+6: 2600+16000=18600 py6./u.
4+4: 4550+15160=19710 py6./4.

Touka 10 MBT:



2+8: 2600+19800=22400 py6./4.
4+6: 4550+16000=20550 py6./u.
6+4: 7150+15160=22310 py6./u.

Touxka 12 MBT:

2+10: 2600+20620=23220 py6./4.
4+8: 4550+19800=24350 py06./u.
6+6: 7150+16000=23150 py0./4.
Touka 14 MBT:
2+12:2600+23560=26160 py6./4.
4+10: 4550+20620=25170 py0./4.
6+8: 7150+19800=26950 py0./4.
Touka 16 MBT:
2+14:2600+26320=28920 py0./4.
4+12: 4550+23560=28110 py6./4.
6+10: 7150+20620=27770 py06./4.
Touxka 18 MBT:

2+16: 2600+29170=31770 py6./4.
4+14: 4550+26320=30870 py0./4.
6+12: 7150+23560=30710 py6./4.
Touka 20 MBT:
2+18:2600+32110=34710 py6./4.
4+16: 4550+29170=33720 py0./4.

6+14: 7150+26320=33470 py6./u.

Touka 22 MBT:



4+18: 4550+32110=36660 py6./u.
6+16: 7150+29170=36320 py6./4.

Touxka 24 MBT:

6+18: 7150+32110=39260 py6./4.

Tabmuua 5

Ci123 | 17760 | 18600 | 20550 | 23350 | 25170 | 27770 | 30710 | 33470 | 36320 | 39260
Pi2s |6 8 10 12 14 16 18 20 22 24
P12 4 6 6 6 10 10 12 14 16 18

Ps3 2 2 4 6 4 6 6 6 6 6

B coorBerctBHM ¢ 0anaHCOBBIM YCJIOBUEM Ha TpU reHeparopa OydeT NpUXOIUTHCA
cymmaphas Beipabotka 120-100=20 MBt. B Ta6n. 5 Haxogum touky P1.23=20 MBT, npu >1OM
P3=6 MBT u P12=14 MBT. Ilo mocnenHeli BenuuwHe W3 TaOJ. 4 HaxXOIWM OINTHMAJIBHYIO

BBIPA0OTKY OcTaBIIMXCcs reHepaTopoB — P1=6 MBT u P,=8 MBT.

IIpumep BbinoJiHeHust 3agaHus Ne3.

Haiitn ontumanbsHOE pacrnpeseseHne MOIIHOCTEH MEXIY YeThIpbMs KOHJEHCAllMi OHHBIMU
JIEKTPOCTAHIUSIMM METOJIOM HAUCKOpEHIero rpagueHTHOro ciycka. [lorepsiMu akTuBHOMN
MOIIHOCTH B CeTH IpeHeOpeub. XapaKTePUCTUKU YAEIbHBIX PACXOA0B 3JEKTPOCTAHLUMN
npuseneHbl Ha puc. 4—7. Harpyska B cxeme coctasiser 385 MBt. Cuutarh, uTO CBA3B C
OCTAJIbHOM HHEPrOCHCTEMON OCYIIECTBIIAETCS Yepe3 OAMH OalaHCUPYIOIIUN y3ell, B UCXOIHOM
pexHuMe MepeToK uepe3 Hero OoTcyTcTByeT. Harpyska siekTpocTaHUMH HpPU 3TOM COCTaBIsET
Pl(o) =50 MBT, PZ(O) =35 MBrT, PS(O) =120 MBr, P4(0) =180 MBrT. TorumBo — 3HepreTudecKuii
yroib, ctoumocth — 3000 pyO./T. CTOMMOCTb »3JIEKTPO’HEPruH, IIE€pelaBaeMoi uepes
OanaHCHPYIOUIHA y3eJ, IPUHITH paBHO 2 py0./(kBT-1) HE3aBUCHMO OT 3HaKa caiba0-IIepeToKa.

Ha nyneBoM npuGiaMKeHUHU NOIydaeM 3aTpaThl Ha BEIPAOOTKY AJIEKTPO3HEPIUH B Yac:

c = (Pl(o)b(o) 4 pZ(O)b(O)

yol 02

+ PO +PhC)C, =

VO

=(50-115+35-9+120- 27 +180-50)- 3000 = 39390000 py6.
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Ha nepBoii utepanuu omnpeensieM HanpapiaeHue ciycka. [llar cnycka npyuHuMaeM paBHbIM

5 MBr.

K3C-1, +5 MBr (b,,; =13 T/(MBTt-1)):

CY =(55-13+35-9+120- 27 +180-50)- 3000 — 5000 -1 = 39805000 py6.

byu1, T/(MBT*4) Dy, T/(MB1*u)
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Puc. 4. XapakrepucTuka yaelbsHOr0 pacxoaa Puc. 5. XapakrepucTtuka yaenpHOro pacxoaa
K2C-1 KBC-2

by, T/(MB1*4) 120 | by, T/(MBt1*4)

I
|
|
|
|
|
I
|
|
|
|
|
1
0 30 60 90 120 150 180 210

0 40 80 120 160 200 240 280

Puc. 6. XapakrepucTika yaeIbHOr0 pacxosaa Puc. 7. XapakrepucTuka yaeJlbpHOr0 pacxoaa
K92C-3 Ko2C-4

K3C-1, -5 MBr (b,,, =10 1/(MBT-9)):

C =(45-10+35-9+120- 27 +180-50)- 3000 + 5000 - 1 = 39020000 py6.
CocraBisolye BeKToOpa-aHTUIPaIMeHTa 11eJIeBOH (PYHKIIMY B IEPBOM U BTOPOM CIydasix:

A0 _ 39805000 — 39390000
! 50-11,5-55-13

= 2964 py6./1;

AL _ 39020000 — 39390000
! 50-11,5-45-10

= —2960 py6./1.

9



[Ipunumaem aia KOC-1 nonoxurenbHoe HaNpaBlIeHUE.

K3C-2, +5 MBr (b,,, =10,5 T/(MBt-1)):

Cc® =(50-11,5+40-10,5+120- 27 +180-50)- 3000 —
—5000-1 = 39700000 py6.

K3C-2, -5 MBr (b,,, =8 1/(MBT-4)):

C =(50-11,5+30-8+120- 27 +180-50)- 3000 + 5000 - 1 = 39170000 py6.
COCTaBJ'ISH-OI_HI/IC BCKTOpA-aHTHUI'PpAIUCHTA:

A0 _ 39700000 — 39390000
2 35.9-40-105

= —2952 py6./T;

A®) _ 39170000 — 39390000
2 35.9-30-8

=—2933py0./T.

[Mpuaumaem g KOC-2 nonoxurenbHOe HaNpaBIICHUE.
Ompenernsiem HarnpaBiieHue crnycka it K9C-3 (27 1/(MBT-u)).

K3C-3, +5 MBr (b,,; =29 1/(MBT1-4)):

CY =(50-11,5+35-9+125- 29 +180-50)- 3000 — 5000 - 1 = 40540000 py6.

K5C-3, -5 MBr (b,,; =26 1/(MBT-u)):

C =(50-11,5+35-9+115- 26 +180-50)- 3000 + 5000 - 1 = 38645000 py6.

CocraBisiolye BeKTopa-aHTUTPaIueHTa:

10



() _ 40540000 — 39390000
3 12027 —125-29

= 2987 py6./1;

A\ _ 38645000 — 39390000
3 120-27 -115-26

=—-2980 py0./T.

[Tpuaumaem g KOC-3 nonoxurenbHoe HapaBiIeHHE.
Teneps onpenenum Hanpasienue cnycka 1t K3C-4 (50 /(MBt-u)).

K3C-4, +5 MBr (b,,, =56 17/(MBT-4)):

CY =(50-11,5+35-9+120- 27 +185-56)- 3000 — 5000 - 1 = 43465000 py6.

K3C-4, -5 MBr (b, =48 t/(MBT19)):

CY =(50-11,5+35-9+120- 27 +175- 48)-3000 + 5000 - 1 = 37595000 pyo.

CocraBisolye BeKToOpa-aHTUTPaIueHTa:

(o) _ 43465000 — 39390000
4 180-50 —185-56

=—2996 py0./T;

o _ 37595000 — 39390000
4 180-50—175- 48

=-2991py6./T.

[Tpunumaem s KOC-4 monoxuTenbHOE HaIpaBJICHHUE.

Ha »oroit ke uTepanu 1O OINpPEACJICHHBIM BbIIIC HAIIPaBJICHUAM BBIIIOJIHAEM
nepeMenieHne n300pa)karolieil TOUKM MO BCEM KOOpAMHATaM ¢ TeM e marom — 5 MBT — u

paccuMThIBAEM HOBOE 3HAYCHHUE 11eJICBON (DYHKIIUU:
C® =(55-13+40-12+125- 29 +185-56)- 3000 — 20000 - 1 = 45520000 py6.

Ha BTOpO# mTepammu omnpenensieM HOBoe 3HaudeHue mara 5-1,3=6,5 MBrt. [Ipuaumaem

ot K9C-1 61,5 MBt, nnga KOC-2 — 46,5 MBr, mia KOC-3 — 131,5 MBT, mmg KDC-4 —

191,5 MBrT. Torna HOBOE 3HAUECHHE [eJIeBON (DYHKITUH:
11



C® =(61,5-14+46,5-7+1315-19+191,5-60)- 3000 — 46000 - 1 = 45479000 py6.
OHpeILGJIﬂCM HOBBIC 3HAYCHUS COCTABJIAIOIINX aHTUTPAJUCHTA:

A2) _ 45479000 - 45520000

= 280py6./T;
1 55.13-615-14 PR
@ 45479000 — 45520000 _ 265 py6./:
A2 45479000 — 45520000 _ 36 py6./:
125.29-1315-19
(2) _ 45479000 — 45520000 _ 36 py6./1.

4 185.56-1915-60
CooTBeTCTBYIOIIME CKAJIIPHBIEC IPOU3BEICHHUS:

KDC-1: —2964-(280)<0;
KDC-2: —2952-(~265)>0;
KDC-3: —2987-(-36)>0;
KDC-4: —2996-(36)<0.

Hosble 3HaueHus mara A TpEThEN UTEepaLvu:

h® =h®y, =6,5-0,3=1,95 MBT;
h®) = h{?)y, =6,5-11=7,15 MBT;
h{®) = h(®y, =6,5-11=7,15 MBr;

h{®) = h{?y, =6,5-0,3=1,95 MBT.
3HadeHue 1eneBor QyHKIUU HA TPEThel NTEPALIUU:

C® = (64,116 +54,95-14 +139,95- 30 +194,1- 64)- 3000 — 18200 -1 = 55229200,0 py6.

I[anee PaCYCThI BBIITOJHAOTCA aHAJIOTHUYHO A0 JOCTHXKCHUA DKCTpEMYyMaA.

12



IIpumep BbinoJIHeHust 3agaHus Ned.
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Puc. 8. PacxonHble XapaKTepu CTHKH

ITo 3a1aHHBIM pacXOAHBIM XapaKTepUCTHKaM (CM. puc. 8) mecTu SHeprodI0KOB COCTaBUTh
ONTHMAJIBHYIO CTPATETHIO BBIBOJA UX B PE3EPB IIPU CHUKEHUU HAarpy3Ku B cucteme. B kadectse
KpUTEpHs ONITUMAJIBHOCTU IPUHATH MUHMMYM pacxo/a TOILINBA.

OKOHOMHYECKHE MOUIIHOCTH IIOKa3aHbl Ha TOoM ke pucyHke. Ilo pacxoaHeim

xapaktepuctukam crpoum XOIT Bcex 6710k0B (puc. 9).
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Puc. 9. XapakTepucTHKH OTHOCHTEIBHBIX IIPHPOCTOB

Ha xaxnoit XOII HaiineHO 3HaYeHHE OTHOCHUTEIBHOIO IPUPOCTA, COOTBETCTBYIOILLETO
AKOHOMHYECKOM MOIITHOCTH. 3aTeM nocTpoeHa skBuBajieHTHass XOII, nmpuBenennas Ha puc. 10.

bakB, T/(MBT"I)

T —
06 /
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0 50 100 150 2 250,\ 300/‘350 T4OOX 450 500 f550 GOO/Y 650 700

Porx6  Porxa2 Porcas Porxna Porkss

Puc. 10. DxBuBaneHTHAs XapaKTCPUCTUKA OTHOCUTCIILHBIX ITPUPOCTOB

HCpCHCCﬂ Ha Heé MOJIYYCHHBIC TPAHUYHBIC OTHOCHUTCIBHBIC TIPUPOCTHI OTACIbHBIX
SHEpProOJIOKOB, Obla MOTy4YeHa ONTHMAallbHAasi CTpaTervs BBIBOJA B PE3EpPB arperatoB IMpu
CHM)KEHHH MOIIHOCTH Harpy3KH.

Takum o00pazom, MOPSAOK BBIBOJAA B pe3epB OJIOKOB cienyromuid (Pomon — cymMMmapHas

Harpyska, Ipu KOTOPOii 11eJ1eco00pa3Ho OTKIIYATh OJI0K ¢ HOMEpOM N):

POTKJ'[I 620 MBT POTKJ‘[2 - 330 MBT Po"r[(n} 380 MBT
POTKJ]4 420 MBT POTKJ‘]S 540 MBT POTKJ‘[6 270 MBT
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