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1. 3BAJAHUE K KOHTPOJIbHOI PABOTE

Tema pabomeur: “IlpoextupoBanue pazButus I9C”.

Pacuetnas skBuBanienTHas cxema OOC mpuBeneHa Ha puc. 1 u sBisieTcss 00-

H.IGfI JJIs1 BCEX BAPWAHTOB 3a1aHUA.

2C

: V3en 1 V3en 2
ASC U,=220 kB
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Puc. 1. DxBuBanentHasa cxema OOC.

)
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Hcxonnble qanHble onpenenstoTcs no tada. 1 - 5. Homep BapuaHTa 1aHHBIX B

ATUX TaOJUIIaX COOTBETCTBYET MOCJCAHEH WM TpeAnocieaneit nudpe mmudpa cTy-

JICHTA.

JIns Kaxaoro ysia 3aJlaHbl PEeTPOCIEKTHUBHBIE JaHHBIE O T'0JIOBOM IOTpeObJie-

HUU DHEPTUU U TOJOBBIX MaKCMMyMax Harpy3kud 3a mociennue 5 mer (tadm. 1,2).

V3en 1 coorBeTcTBYET paiiony - fOr, a y3en 2 - paiiony Kpaiinuii IOr.



Tabmuna 1.

Poct Harpy3ku u snextponoTpediaeHus 1-ro y3na 3a OTYETHBIN epuos

Tlocnenusasa

Harpyska, MBt

DnekrponoTpediienue, Mipa. KBr.u

uudpa
mmdpa

t=-4 | t=-3 | t=-2 | t=-1

t=0 | t=-4 | t=-3 | t=-2 | t=-1 | t=0

4940 | 5250 | 5530 | 5850

6160 | 26,88 | 28,56 | 30,24 | 31,92 | 33,60

6230 | 6540 | 6860 | 7175

7525 | 36,43 | 38,29 | 40,18 | 42,00 | 43,89

6650 | 6930 | 7175 | 7455

7735 | 33,21 | 34,58 | 35,95 | 37,31 | 38,67

7070 | 7280 | 7525 | 7735

7980 | 40,14 | 41,44 | 42,74 | 44,03 | 45,32

5110 | 5530 | 5880 | 6545

6755 | 27,37 | 28,87 | 30,62 | 32,20 | 34,30

7040 | 8050 | 8575 | 9625

10325 42,07 | 43,92 | 46,20 | 48,30 | 49,17

5180 | 5285 | 5425 | 5530

5670 | 27,23 | 28,21 | 28,91 | 29,57 | 30,24

5635 | 5845 | 6090 | 6300

6545 | 25,55 | 26,60 | 27,65 | 28,70 | 29,75

3280 | 3440 | 3640 | 3800

3960 | 18,02 | 18,94 | 20,00 | 21,00 | 21,78

ol N0 B[l W|IDN|—

6990 | 7200 | 7440 | 7650

7890 | 34,56 | 35,04 | 36,27 | 37,23 | 38,34

.. Tabmuua 2.

PocT Harpy3ku u 31eKTponoTpedieHrs 2-To y3ia 3a OTYETHBIN epuo

[Ipen-

Harpyszka, MBT

DnekrponoTpediaeHue, Mipa. KBT.4

rnocJie-
t=-4

4620
4300
5340
5130
4125
4500
6440
5320
5340
4780

jast
0
M

O ©W 0 N o o &~ WwN—

t=-3 | t=-2 | t=-1
4890 | 5190 | 5460
4550 | 4760 | 4970
5460 | 5700 | 5910
5280 | 5460 | 5610
4390 | 5210 | 5810
5250 | 5610 | 5850
6580 | 6750 | 6890
5540 | 5740 | 5960
5610 | 5880 | 6150
4930 | 5100 | 5240

t=0
5760
5210
6120
5790
6540
6360
7050
6380
6450
5400

t=-4 | t=-3 | t=-2 | t=-1 | t=0
28,02 | 29,79 | 31.53 | 33,30 | 35,04
23,03 | 24,19 | 25,37 | 26,53 | 27,72
26,28 | 27,36 | 28,44 | 29,52 | 30,65
23,49 | 24,25 | 25,00 | 25,77 | 26,52
31,35 | 33,10 | 35,31 | 38,28 | 39,27
27,90 | 29,55 | 32,25 | 35,25 | 37,50
34,44 | 35,30 | 36,10 | 37.00 | 37,80
30,20 | 31,50 | 32,70 | 34,00 | 35,20
25,90 | 27,20 | 28,50 | 29,80 | 31.20
26,00 | 26,90 | 27,70 | 28,60 | 29,40

Hanubie g t=0 (tab6a. 1, 2) COOTBETCTBYIOT MOCIETHEMY OTYETHOMY TOJY,

s t=-1 - nmpeanocnegHeMy roay u T.J.

[Tapametps! cymectBytomux annekrpoctanuuii ( K9C1, K9C2, KOC3, KO(C4,

K3CS5, K2C6, I'TOC, I'DC, TTADC), cOOTBETCTBYIOIINE MOCIECIHEMY OTYETHOMY T'O-

ny (t=0) npuBeaeHs! B TadI. 3 - 5.



TaOmuna 3

Hucno arperaTtoB Ha CYHIECTBYIOIIMX 3JIEKTPOCTAHIUAX y3ia |

ITocnen-
P kact | KDC3 | KBCS | KPC6 | TTHC | TAAC
uudpa
mmdpa

1 4 6 6 - - 6

2 6 6 4 8 - 4

3 6 8 6 - - 6

4 6 6 6 10 - 5

5 4 8 6 - - 4

6 8 8 8 10 - 6

7 6 6 4 - - 4

8 6 8 6 - - 4

9 4 4 - - 3 4

0 4 8 6 - 12 4

Tabmuua 4
Yucno arperaToB Ha CYIICCTBYIOIIUX JJICKTPOCTAHIUAX Y3JIa 2
Hpeanocaenmas | -y KAC4 KAC5 KAC6 I'TC C
nudpa mudpa

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

[TapameTpbl OCHOBHOTO OOOpYAOBaHHS CYIIECTBYIOIIMX 3JIEKTPOCTAHITUHN

(Tabm. 5) ABASAIOTCS OOMIMMHU JIJIsI BCEX BAPHUAHTOB KOHTPOIBHOUM pabOTHI.

JIist MOKpBITHS TIpUpPOCTa 0A3UCHON YacTu Tpaduika Harpy3Ku MOTYT OBITh HC-
nonb3oBanbl KOC ¢ 6nokamu 300 - 800 MBT. [lokpeiTHe nHukoBoOW yacTu rpaduka
ocymectBisiercst 6o ['DC, mubo I'TY. Ilpoektupyemas I'9C pasmeniaercs Bo 2-M

y3ie. Jlyis cokpaiieHrs 00bEMOB PacdeToB CIIEyeT BRIOUPATh 000PYyI0BaHNE HOBBIX

ANEKTPOCTAHIIMNA aHAJIOTUYHOE 000PYI0BAHHIO, YKa3aHHOMY B Ta0J. 5.




Tabnumna 5.
Arperarsl CyIlIECTBYIOINX CTAHIINI
Cranuun Tun arperata  |MowmHocTs, MBT Tonnuo

K9Cl1 K-500-240 500 Yroib
K3C2 K-300-240 300 Masyr
K3C3 K-300-240 300 Yronp
KB3C4 K-210-130 210 Masyrt
KBC5 K-210-130 210 VYroib
K3C6 K-160-130 160 Masyrt
I'ToC I'T-100-750 100 I'a3
'aC CB-1190/250 200
'ADC BI'JIC-1005/245 200

B kxoumpoavnou pabome neobxooumo:

1. [TocTpouTs ypaBHEHUS perpeccuu (pocTa Harpy3Ku U AJIEKTPONOTPEOICHNUS )
M0 PETPOCIIEKTUBHBIM JJAHHBIM, UCTIONB3YS JIMHEHHYIO MOJIETTb.

2. MeToaoM 3KCTparoiIsiiii ONPEACTUTh MAaKCUMAJIbHbIE HATPY3KHU U BJIEK-
TporoTpedIeHue B y3Jlax Ha nepcrnekTuBy 10 er.

3. CocTaBUTh MEpCIEeKTUBHBIN Oananc MomHocTu 1o O2C.

4. ChopmupoBaTh BapHaHThI pa3BUTHS TCHEPUPYIOIIEH MOIITHOCTH.

5. Paccunutath peMOHTHBIN M ONEPATUBHBIN pe3epBbl MOIIHOCTH, paccMaTpu-

Basg OOC KaK KOHIEHTPUPOBAHHYIO CUCTEMY.

2. YKA3AHMSA O BBINOJHEHUIO KOHTPOJIBHOM PABOThHI

2.1. IlocTpoeHue ypaBHEHUS perpeccuu U NPOrHO3MPOBaHUE

[Iporuo3upoBaHue MOKET ObITh BBIMOJHEHO HAa OCHOBE 3KCTPANOJISIIIMOHHOTO
Meronaa. J{ms aToro HeoOXoauMo MoAo0paTh ypaBHEHHE PETPECCUU ISl PETPOCTICK-
TUBHBIX JTaHHBIX. [[poCTENIIMM ypaBHEHUEM PErpeCcCUU SIBISETCA JIMHEHHOE ypaBHE-

HHUE BUJA



y=at+b, @
rae t- Bpems.

Koaddunments a, b onpenensitor METOI0OM HAUMEHBIIIUX KBaJApaTOB

Zn:ti Yi — i(zn:h)(zn: yi)
a= i=1 i=1 i=1
>t - ()]

b= (v -aXt),

IJie i - OTUETHBIC JaHHBIC O HArPYy3Ke WK dJIeKTpornoTpediaennn 1 roaa ti (ty = -4,

th=-3, ),
1~ YUCJIIO JIET HAOIIOICHU.

O kauecTBe IMMOCTPOCHHOTO YPABHCHUA PECTPCCCHUU CYIAT 110 BEIIMYNHC Fp.

2. —y)
Fo= ,
> (y, —at, —b)°?
i=1
r7e Yy - CpeJHee 3HaUCHHE ).
1

Pacuernbie 3HaueHuss Fp cpaBHHMBAIOT ¢ TaOMWYHBIMU 3HAauYeHUsIMU F - pac-
npenenenus ¢ (N-1) creneHso cBOOOIBI U JOBEpUTENHHBIM ypoBHEM B. [Ipu n =5 u
B =0.95 Fuue— 6,388. Ecmu Fp > Fy46, , TO ypaBHEHHE perpeccuu BIOpaHO Impa-
BUJIBHO.

VYpaBHEeHUS perpeccud HEOOXOIUMO MOCTPOUTH JIJISi MAKCUMAJIbHBIX HArpy30K
1 3eKkTponoTpedaeHus kaxaoro y3iaa O9C ( T.e. 4 ypaBHCHHS).

[Toacrasnss B (1) t=10, paccunThIBalOT NEPCIIEKTUBHBIE MAKCUMYMBbI Harpy3Ku



np np
u onekrporniotpednenns (N ;- W 7).

IIpumep. Paccmompum nocmpoenue ypaguenuii u npocrnosupogarue. Omuem-
Hble OaHHblE O 20008bIX MAKCUMYMAX HA2PY3KU U 2IeKMponompeOdieHuu npugeoetsl 8

mao..6.

Tabnuya 6
Yzen 1 YV3en 2
oo N,MBm Weoo, N,MBm Weoo,
MIIH.KBm.y mun.kBm.y
-4 5000 27500 4500 23850
-3 5160 28000 4590 24200
-2 5300 28650 4680 24600
-1 5470 29180 4780 24900
0 5625 29800 4870 25300

Ypasnenus peecpeccuu umerom credyrowuii 6uo:
Vzen 1
Nmax1=156t + 5623,MBm
N.oo/=578t + 29782 man.xBm.u
Vzen 2
Nmax1=93t + 4870, MBm
N.oo=360t+ 25290, man.xkBm.u
IIpoenosuposanue nacpysku u snekmponompeoaenus Ha nepcnexmugy t=10 (puc.2).

Y A
y=at+b

»
»

| | | | | | | | |
4 -3 -2 -1 0 1 2 3 4 S5  tuem

Omuem Ilpoenos
Puc. 2. Dxempanonayusa peepeccuonHoll 3a8uUcumocmu.



IIpocnoszuposanue nazpysku u snekmponompednenus na nepcnexmugy t=10:

N =156t + 5623 = 156 * 10 + 5623 = 7183 MBm

MAX 1

W =578t + 29782 = 578 * 10 + 29782 = 35562 wan. kBm.u
N =93t + 4870 = 93 * 10 + 4870 = 5800 MBm
W7 =360 t + 25290 = 360 * 10 + 25290 = 28890 man. xBm.u

2.2 baaauc momoct ODC

C nomomnipto OajaHca MOIIHOCTH OMPENENSIOT MOTPEOHOCTh BO BBOJIE HOBBIX
TEHEPUPYIOIINX MOIIHOCTEN U1 MOKPBITUS MaKCHUMaJlbHBIX Harpy3ok. IIpu cocras-
JeHuu OajaHca MOIIHOCTH BBIMOJHSIOT pacueT pacXoJHON 4yacTu (MOTPeOHOCTH) U

HPUXOIHOM YacTu (moKpbITHs) ( Ta0I. 7).

Tabmuma 7

Cocrasisronye 0ajaHca MOIIHOCTH

Homep mo3unuu Haumenosanue
I[ToTpedbHOCTD
COBMEILIEHHBIN MAaKCUMYM Harpy3ku

I

2 [lepenaya MOIIHOCTH B IPYr'Hi€ CUCTEMBI

3 Heo06xomumerii pe3eps

4 Htoro moTpeOHass MOIITHOCTD 3IeKTpocTaHIui ( 1+2+3)
[ToxpeiTHE

5 YcTaHoBIIeHHAs MOITHOCTH 3JEKTPOCTAHIIHIMA

6 Heucnonszyemast MOITHOCTB

Pacnionaraemast MomgHoCcTh ( 5-6)

B Tom uncne

I'CuT'ADC

K2C

I'T2C
[ToydeHue MOIIHOCTH U3 IPYTUX CUCTEM
Hroro nokpeitue ( 7+8)

10 Hedunut momaoctu ( 4-9)
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[Ipu cocTaBneHun npubOINKEHHOT0 OalaHCa MOIIHOCTH MEPETOKU MOIIHOCTU
C APYTrUMU CUCTEMaMU MPUHUMAIOT PaBHBIMU HYJ10. Pe3epB MOITHOCTH COCTABIISIET
15 - 20% ot makcuMyMa Harpy3ku. Heucrnomiapzyemas MOIITHOCTh 3JIEKTPOCTAHITUIN

[IPUHUMAETCS] PAaBHOU HYIIIO.

Ipumep. Bvinoanum pacuem 6ananca MOWHOCMU, PACCMAMPUBACMOU CU-
cmemol (mab.8).
Tpubnusicenno npumem, umo pesepe mowpocmu cocmasisiem 10% om coemewenno-
20 MAKCUMYMA HA2PY3KU.

Tlomoxku MOWHOCMU U 9Hepcuu C OpyeuMu cucmemamu omcymcenieyenti.

Tabauya 8
Tpubnuosicennviii 6aranc MOwWHOCMuU
Howmep nozunuu Hauwenosanue
[ToTpebHOCTH
I COBMEILIEHHBIN MAaKCUMYM Harpy3ku 12705MBTt
2 Ilepenaya MOIIHOCTH B IPYTHE CUCTEMBI 0
3 Heo06xomumerit pe3eps 1270MBT
4 Hroro moTpeOHast MOIITHOCTD 3eKTpocTanuii  13975MBT
[TokpsiTHE
5 YcraHoBIE€HHAas MOIIMHOCTD dJieKTpocTaHuuid ~ 11960MBT
6 Heucnonbzyemast MOIITHOCTh 0
Pacnionaraemasi MOIIIHOCTb 11960MBt

B ToM yucie

[D9CuTA3C 2400MBTt

K3C 9060MBT

I'ToC 500MBrTt
[ToydeHue MOIIHOCTH U3 IPYTUX CUCTEM 0
Hrtoro nokpeitue 11960MBTt

10 Jeduuut MOITHOCTH 2015MBT
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Tabnuya 9
Cywecmeosanue 2n1ekmpocmanyuu O3C
Haumenosanue Mownocmo YHucno Yemanoenennasn Tonauso
cmanyuu azpecama, MBm azpezamos MOWHOCMb
79C 1 500 4 2000 Yeonw
70C 2 300 8 2400 Yeonw
70C 3 300 4 1200 Maszym
70C 4 210 6 1260 Maszym
79C 5 200 8 1600 Yeonw
79C 6 150 4 600 Maszym
I'TC 100 5 500 las
Jpcle 100 12 1200 -
I'ADC 100 12 1200 -

B OO2C neobxooum 6600 dononnumenvHol 2enepupyroweit. MOWHOCMuU He Me-

Hee2015MBm.

2.3. ®opMHUpOBaAHNE BAPMAHTOB Pa3BUTHS T'eHePUPYIOLIEel MOIIHO-

ctu OOC

CymmMmapHasi noTpeOHOCTh BO BBOJIE TEHEPUPYIOUTUX MOITHOCTEH OrpeaenseT-
cst BenmuunHoM Aedunura MomHocTd B OOC. @opMupoBaHue BapHaHTOB Pa3BUTHS
O3C moxeT OBITh BBITTOJIHEHO METOIOM MTOMAPHOT0 COMOCTABICHHS Pa3IMYHbIX Ba-
PUAHTOB COOPYKEHUS dIEKTpocTaHIMi. B [2] pekomeHyeTcsi COoCTaBIIsITh Clie-

JYIOIIUE 3JIEKTPOCTAHIUH:

[TpoexTupyemsbrit 0OBEKT AJBTEpHATUBHBIN OOBEKT

I'SC npu T>=4000 u. bazucuas KOC

I'SC npu T=2000 - 4000 u. [TonynukoBas KOC, I'TOC
I'SC mpu T<=2000 u. I'T2C

I'ADC ['TOC, nonynukoBas KOC

Bo3moxHo conocrasnenue 6azucubix KOC ¢ arperaramu pa3anyHOM MOIIIHO-
CTH, UCTIOJIB3YIOIIIUMH TaKOE K€ TOTIMBO, Kak U cymiecTByromue KOC.

I[OJIH BBOJHUMBIX MOH.IHOCTCﬁ Ha 6331/ICHI>IX, IMOJYIIMKOBBIX W ITHKOBBIX 3JICK-
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TPOCTAHLUAX MOXKET OBITh ONpeJeeHa MyTEM COIMOCTaBICHUS COOTBETCTBYIOIIMX
30H CYIIECTBYIOIIEr0O M TEPCIEKTUBHOIO COBMEIIEHHBIX CYTOYHBIX TIpadHUKOB
Harpy3ku OOC. i1 3TOro cieayer, COMOCTaBIISIA CYLIECTBYIOIINA U IEPCIIEKTHB-
HbIl rpaduxu OIC, onpenenuTs NPUPOCThl OA3UCHOM, MOIYITUKOBOW M TUKOBOM 30H
rpaduka Harpy3ku. J{omnst 0a3UCHBIX U MOJYMUKOBBIX JIEKTPOCTAHLIMNA B O0IIeH mo-
TpeOHOCTH (neuIUTe) paBHa OTHOLIEHUIO CYMMBbI IPUPOCTOB OA3UCHOM U MONYIIH-
KOBOH 30H Irpaduika K CyMMapHOMY IPHUPOCTY MO BCEM 30HaM. AHAJIOTMYHO ONpejie-
JSI€TCS J0JIs1 MUKOBBIX 3JIEKTPOCTAHIIUH.

Oco0oe BHMMaHHE CieayeT 0OpaTUTh Ha BHIOOP BapHUAHTOB MOKPBITUS MHKO-
BOil W Oa3ucHoil yactu rpaduka. [lokpbiTHEe MOTYNMUKOBOM 30HBI Ipaduka MOKET
OCYIIECTBIISITBCSL 3@ CUET BBITECHEHMSI B 3Ty 30HY MeHee 3KOHOMHYHBIX KOC u
['ADC. Tun, MOIIHOCTH arperaToB M BUJI TOIJIMBA HA BHOBb COOPYKaeMbIX 0a3UCHBIX
U MHUKOBBIX JIEKTPOCTAHIUAX MOTYT OBITh BHIOpaHBI MO aHAJIOTUU C arperaramu Cy-
IIECTBYIOIIMX 3JIEKTPOCTAHIIUH.

Takum oGpa3zom HeoO6XxoaMMO chHOpMUPOBATH J1Ba BapuaHTa Pa3BUTHUS DJIEK-
TPOCTAHLIMN, OTIIMYAIOUINXCA TUIAMM M €IMHUYHON MOIIHOCTBIO arperatoB Oazuc-
HBIX Y IIMKOBBIX 3JI€KTPOCTAHIIHM.

Ilpumep. B paccmampueaemoii cucmeme npupocm OA3UCHOU HASPY3KU CO-
cmaensaem

5168 — 4836 = 332 MBm,
npUpoOCm NOJIYNUKOBOU HACPY3KU
3936 — 2847 = 1089 MBm,
npUpoOcm NUKOBOU HA2PY3KU
3601 — 2632 = 969 MBm.
Paccmompum 2 eapuanma passumus nokpvimus npupocma mowpocmu (

maéban. 10).
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Tabnuya 10

BapuaHm bl pazeumus 31eKmpocmarnyuu

1-(i eapuaHmM | 2-(i eapuaHmM
BasucHass u rnoryrukosast MoUHOCIT
K3C 2*500 MBm (years) | K3C 3* 300 MBm (2a3)

lNukosasi MoLHOCIT
racC 11 * 100 MBm | 7TC 12* 100 MBm
Bcezo
2100 MBm | 2100MBm

2.4. Pe3epBbl reHepupyOLIeil MOIIHOCTH

[Ipu cocTaBneHuun OamaHca MOIIHOCTH pe3epB ObLI OINpeaesieH TPUOIUKEHHO.
B nannoMm pasjene yrouHseTcsl BeIMUMHA pe3epBa U NMPU HEOOXOIUMOCTH KOPPEKTH-
pyeTtcs 0anaHC MOIIHOCTH.

Hns ynpomenus pacuetoB O9C paccMaTpuBalOT Kak KOHIIEHTPUPOBAHHYIO
CUCTEMY.

CyMMapHBIil pe3epB UMEET JIBE COCTaBJISIOIINE: PEMOHTHYIO R, U onepaTus-
Hy10 Ro,.

PeMOHTHBII pe3epB MmoapasnesnseTcs Ha pe3epB s MPOBEACHUS TEKYIIUX pe-
MOHTOB U Pe3€pB IS KallUTaIbHBIX PEMOHTOB.

Pe3epB miist mpoBeieHUS TEKYIIIMX PEMOHTOB OIPENEIISIETCS 110 BBIPAXK CHUIO

r’e

K
0 j

j=1

rac Nycmj - YCTAHOBJICHHAA MOIIHOCTD 3JICKTPOCTAHIIUHU j-OFO THIIA,

K - 4¥CITO THIIOB 3JICKTPOCTAHIIMIA;

r,, - HOpMaTUB TEKYILETO PEMOHTA 2I€KTPOCTAaHIUH | -oro Tumna, %, [2,c.85].

PezepB Tekymero pemonta He Tpebdyercs s ['DC. Peseps miis mpoBeacHuUs

KallMTaJIbHOT'O PCMOHTA OIIPCACIIAIOT I1I0 BBIPAKCHUIO
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k
Z(Nycm J'tk'pi) - SnpKnp
j=

R =12 ,
g4 12

rae t,, j — HopMaTHB IIPOCTOS B KAlIPEMOHTE, Mec, [2,C.85];
Sy, - miom@aas mpoBaja rpapuka MeECSYHBIX MakcMMyMoB Harpy3ku O3C,

MBrTtem™mec;

K,y - k03 duiuent ucrnonb3oBanus miomaau nposaina (0.90 - 0.95).
[Tnomanp mposana rpaduka Harpysku OOC ompenensercs Kak cymMma pa3Ho-
CTell MeXAy YCIOBHOW pacmonaraeMoil MomHocTeio OOC u ee MaKCHMaJIbHOM

Harpy3KOoM 3a KaXIbld MecsI M.
n
(6]
Snp = Z N;};acnm = Nmaxm- (2)
m=1

MakcumanbsHas Harpys3ka m-ro mMecsia paBHa

2a a(k'-1)
N = +
MM =141 6(K +1)

t+b-cos(30m-15),

rae a, b, k' - Koo UIUeHTHI, KOTOPhIE ONPEAESIOTCS 0 CIeAYIomUM (HopMyIaMm:

SUMH Jlemu
— Nmax + Nmax

2
b= Nmax ;Nmax ’
14 3UMH 2k 3UMH 2
K :(Nmax K _:il_b)/(Nmax K +1_b)'

p p

3meck k- K0>)(OULUUEHT romoBOro pOCTa HArpy3KH, PaBHBIA OTHOILICHHUIO CYMMBbI

MAaKCHMAaJIbHBIX HArpy30K y3JIOB MPOEKTHOI'O MEPCHEKTUBHOIO TroJa K CyMME Mak-
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CUMAJIBHBIX Harpy3ok y31oB OOC roma npeaplaymero NpoeKTHOMY. DTH MAaKCUMY-
MBI Harpy3kyd MOTYT ObITh ONpEEIeHbl CYMMUPOBAHUEM PE3YyJIbTAaTOB pacyeTa Mak-
CUMaJIbHBIX Harpy30K y3J0B 10 ypaBHeHUsAM perpeccuu (1) ana t=10 u t=9.
[Tnomane mpoBana rogoBoro rpaduka B JerHue Mecsamnsl (M= 5,6,7,8,9)
YMEHBIIAETCS 3a CUET CE30HHOI0 CHUKeHHUs pacrnosiaraemoil momHoct '”ADC (30-
40% ot yctanoBieHHOUM MomHOCTH), ['TY (25% 0T ycTaHOBIAECHHON MOUTHOCTH). JlJis

ATOTO yMEHbIIAKT B (2) aen My HA YKA3aHHYIO BCJIIMYMHY CE30HHOTO CHIDKCHUS

MOIIIHOCTHU BHGKTpOCTaHHI/Iﬁ B JICTHHUC MCCALBI.
YcnoBHas pacinojiaracMasd MOIIHOCTL OIIPCACIIACTCA HpHMOfI, COCIUHSIONICH MaKCH-

MYyMBbI HAarpy3KH sSTHBaps U aekaops (puc.3)

riae ¢ u d K03 GUIUCHTHI.
Jlnst onpenencaus KodpduimeHtoB ¢ U d HEOOXOIUMO PEIIUTh CHCTEMY

ypaBHEHUH

c+12d = Nm:12’

r71€ Nm=1, Nm=12 - COOTBETCTBEHHO MaKCUMaJIbHbIC HATPY3KU SHBAPS U J1eKaOps.

N,

Mém yen
73000 | /V/Jcmt
72000 |. ‘ % it
77000 | ]
10000 | ]

123 456 7 89 w72l

Puc.3. I'papuk MecsIUHBIX MAKCUMYMOB HAarpy3Ku.
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OnepaTuBHBIN pe3epB NPUOIMKEHHO MOXET OBITh OMPENENICH M0 XapaKTepu-
CTUKAM YIelabHOro pesepna. [Ipu pacdere onepaTMBHOrO pe3epBa yUMTHIBAIOT aBa-

PUITHYIO U HATPY30UHYIO COCTaBIISIOLINE:
Ro =R, +R, = MO[P,, ]+ 2.650 — 0.125N iy

rae R, — Harpy304HbIi pe3eps;
R,s — ABapUHHBIN PE3EPB.
MO[P,, ] — MaTeMaTHUYeCcKOe OXMIaHUE MOIIHOCTH, HAXOMASAIICHCS B aBapHIHOM
pesepse;
O — CPEIHEKBAJAPATUYHOE OTKJIOHEHHWE HArpy3Kd M MOLIHOCTHU 3JIEKTPOCTAHIUMN
OT UX CPEIHUX 3HAUYCHUH;
Nmax — COBMEIIIEHHBIN NEPCIEKTUBHBIN 3UMHUI MAKCUMYM Harpy3ku CUCTEMBI.
MatemaTtuyeckoe O0XHJIaHUE MOIIHOCTU 3JEKTPOCTaHIMM, HaxoJslieics B

aBapUitHOM MPOCTOE PaBHO

k
MO[Pae]: zNycmj aj
j=1

I€ (j — BEPOATHOCTH aBapMHHOIO MPOCTOS arperaToB 3IEKTPOCTAHLMHU | —TO THIA

(12611.3.9 [2] ).

Benuuuna o onpenensercs no ¢popmyse

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

ABapuliHbIN pe3€pB PABEH

k
Rae :ZNycmjrydj’

j=1

rae I j — YAEIbHBIN PE3EPB, ONPEAEISIEMBIN IO KPUBBIM puc. 4.2 B [2].
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Jlist onpenenenus Iy j HEOOXOAUMO 3HATh aBapUHOCTH arperarta ( (Ta6:m1.3.9

[2]) ¥ yAenbHYIO €TUHUYHYIO MOIIHOCTD

rae Naj — MourHocTh arperata (0710Ka) Ha j-OM AJIEKTPOCTaHIUU.

Ecmu Pj 9 o HAXOAUTCA B nuana3one 1-5%, to

I’ya j :1+180qj +(1+18qj)Pj y0.e0"

O, — CPCAHCKBAAPATHYICCKOC OTKIIOHCHUC HAI'PY3KHU

O-H :ka N%MXH .

3nech K, — KOX(QQUIMEHT, 3aBHCALINA OT pa3MEpOB CHCTEMbI U TEMIIOB POCTa
Harpy3ku. [Ipu mepcrextuBe mo S aet k, =4, npu 6onee nanexoi k;, =5.

Ecnu paccunTanHblid CyMMapHBIA pe3epB MOIMHOCTH R =R, + R, oTin4acTcs

OT BEJIMYMHBI pe3epBa MOIITHOCTH, MPUHITOW MPU COCTABIICHUH OajlaHCa MOIIHOCTH,
Ha BEJUYMHY MOIIHOCTH, PAaBHOW IOJIOBHHE MOIITHOCTH CaMOTO KPYIHOTO 0JIOKa, TO
HEOOXOAMMO OTKOPPEKTHPOBATh PACCMATPUBAECMBI BapUaHT Pa3BUTHS DJIEKTPO-
cTaHuuu. /I 3TOro cieayeTr M3MEHUTh MOITHOCTh MUKOBBIX JIEKTPOCTAHIIMNA HA BE-

JUYUHY OPUPOCTa Pe3epBa MOIIHOCTH.

LIpumep. Paccmompum pacuem pezepea 0Jisi paccmampueaemMou CUCH embl.
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Tabnuya 11
Peszeps mexyweco pemonma 1-20 eapuanma.
Tun cmanyuu Nyem, MBm r’y"g’ . % R™  MBm

KOC —-500 3000 55 165
KOC - 300 3600 50 180
KOC -210 1260 4,5 57
KOC - 200 1600 4,5 72
KOC - 150 600 4,0 24
ITC 500 2,0 10

> 508

na 2-20 eapuanma paseumus R,,=522 MBm.

Pezepe onsa kanumanvnozo pemonma.
Onpeodenenue niowaou nposana cpaguka MecsiuHblX MAKCUMYMO8 HASPY3KU
0OC.
Koagpduyuenm 20006020 pocma nazpysku K, onpedenum, ucnonv3ys pezpec-

cuu ons 1-e0 u 2-eo y3na.

Ilpu t=9
N” (9) =156 *9 + 5623 = 7027 MBm
N (9) =93 *9+ 4870 = 5707 MBm
_ N (10)+ N2, (10) _ 7183+5800 _y o)
PN (9)+ NP L(9)  7027+5707
Koaghgpuyuenmeor

o = 12705+10204_ 1754 5 MBm

_12705-10204

B =1250,5 MBm

k=102

Maxkcumanvhas Haepyska kasxcooeo mecsaya t

Nimaxt = 11341 + 18.9 * t + 1250.5 cos(30t — 15)
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Ycnosnas pacnoaazaemasi MOUHOCHb 3Jzei<mp0cmam4uﬁ onpedeﬂﬂemc;z no ypaehe-
HUIo

Nz, =c + td

nacnt

s onpedenenus koagguyuenma pewiaem cucmemy

c+d=12568
c+12d =12776

omkyoa ¢ = 12549 Mem, d = 18,9 MBm/mec.

Tabruya 12
Pacuem nnowa ou npoeana 2pa¢ul<a Hazcpy3Ku
Mecsiy | YeniosHasi | Maxkcum. CHLPKEeHUe MOUWHOCIMU lMNposay1  |Pacyent.
2o08a | pacriornae. | Hagpyska | FTASC rmc Cymmia gpachuka | rposai
MOWHOCIB gpagbuKa
MBm MBm MBm*mec |IMBm*mec
1 12568 12568 0 o
2 12567 12263 324 324
3 12606 11721 885 885
4 12625 11093 420 125 545 1532 987
5 12644 10551 420 125 545 2093 1548
6 12662 10247 420 125 545 2415 1870
7 12681 10266 420 125 545 2415 1870
8 12700 10608 420 125 545 2092 1547
9 12719 11187 420 125 545 1532 987
10 12738 11854 884 884
11 12757 12433 324 324
12 12776 12776 o o
Bcezo 11226

s emopoeco eapuanma pazeumus paciemuuiil nposan epaguxa cocmasum 9426

MBm*muec.
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Tabnuya 13

Pacuem pemonmmoii niowaou 0na nposedenus KanumaibHblX PEMOHMO8

8 1-m sapuanme.

Tun cmanyuu Nyem, MBm Hopma pemonma, | Pemoummuas nao-

MBm*mec waowv, MBm*uec
KO2C —-500 3000 0,73 2190
KO2C - 300 3600 0,66 2376
KOC - 210 1260 0,53 668
KOC - 200 1600 0,53 848
KOoC - 150 600 0,53 318
I'TC—100 500 0,5 250
1'9C-100 2300 0,5 1150
I'A9C —100 1200 0,5 600
Bcezo 8400

Pacuemnas niowaow nposana 6onvue mpebyemou pemMoHmHoU nIowWaou, no-

9MoMy pe3epa 0l NPOBeOeHUsl KANUMATIbHBIX PEMOHMO8 He NpedyCMaAmpUueaemcs.

Tabruya 14
Pacuem asapuiinozco eéezepsa 1-2o sapuanma
Tun cmanyuu Nyem, a, Pyo eo, Mo, Ras, MO[Py],
MBm % % % MBm MBm
KO2C - 500 3000 7.0 3,83 22,3 669 210
KOC - 300 3600 55 2,30 15,5 558 198
KOC - 210 1260 4.5 1,53 11,9 150 57
KOC - 200 1600 4.5 1,53 11,9 190 72
KOC - 150 600 4.5 1,15 1,0 60 27
I'TC -100 500 2.0 0,77 4,0 20 10
I'5C—-100 2300 0.5 0,77 2,0 46 12
I'AD5C - 100 1200 0.5 0,77 2,0 24 6
Bcezo 14060 1717 592

Jlna 2-20 eapuanma Ry = 1660 MBm, MO [P.s]=590 MBm.

Cpeonekeadpamuunoe OMKIOHEHUE HA2PY3KU

o, = J12705=563.5 MBm.



Mna 1-20 eapuanma

o= 0.1451717-592+0.125%12705)> +563.5> =1177 MBm.

Jna 2-20 eapuanma

o= \/0.145(1660—590+ 0.125*%12705) +563.5* =1158 MBm.

OnepamugHwiii pe3eps MOWHOCMU

1-11 6apuanm

Ror=592 + 2,65*1177 - 0,125*12705 = 2123 MBm

2-1i sapuanm

Ror=5990 + 2,65*1158 — 0,125*12705 = 2071 MBm

P€3y]lbman’lbl pacuema pezepeos MOugHocmu

Tabruyu 15

Cocmasnaowas pezepsa mownocmu, MBm 1-11 sapuanm 2-1 sapuanm
Peszeps mexyweco pemonma 508 522
Pesepes kanumanvroeo pemonma 0 0
Asaputinvlil pezeps 1717 1660
OnepamugHulil pe3epé 2123 2071
CymmapHulil pe3epé 2631 2593
CymmapHnuwiii pezepg , %o 18,7 18,4

B npubausicennom b6anance mowpocmu Heob6xo00uMblii pezeps MOuHOCmu Obil

npunsm 6 pazmepe 10%. Ymounennvie pacuemvl noxaszvigaiom, umo GeIUdUHA pe-

3epea mowHocmu 0oaxcHa cocmasame 18,7% u 18,4% no 1-my u 2-my eapuanmam

paseumul.

Heobxooumo omkxoppekxmuposams 8600 2eHepupyoujeii. MOWHOCMU No 8apu-

anmam.

Lns 1-20 eapuanma 0onoaIHUMENbHO NPEOYyCMaAmpueaem 6600 MOWHOCMU 8 pazmepe

Pdon:PZ - (Nycm _Pmax) =
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= 2631-(14060-12705)=1276 MBm

s emopoco eapuanma
Pyo,n=2593-(14060-12705)=1238 MBm.
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