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YIPABJIEHUE PEAKTUBHOM MOIIITHOCTHIO B JIENCTBYIOIIUX _
IAJNIEKTPUYECKHUX CUCTEMAX C YYETOM ®YHKIIMOHAJIBHBIX CBA3EN
MEXAY TIAPAMETPAMU PEXXKUMA

[lepemaua peakTHBHOW SHEPTHH B ACUCTBYIONINX 3JeKTpHueckux cuctemax (JIIC) compoBoxkmaercs mo-
MOJTHUTENGHBIM HAarpeBOM TOKOBEAYIIUX YaCTEH CETEBBIX 3JIEKTPOYCTAHOBOK, a 3HAYUT, U JOMOJHUTEIbHBIMU
MOTEPSIMU aKTUBHOHN SHEPTUH U HAPKEHHUsI. D(P(HEKTHUBHBIM CIIOCOOOM CHIKEHHS MOTEPh aKTHBHOW YHEPTHU U
TOBBILIEHHS KauyecTBa MOTpeOIsieMoit anekTposHepruu B JIIC sBisieTcss KOMIIEHCALUST PEaKTHBHOW MOIIHOCTH
[1, 2]. Ecnu npoekTHbIE 3alauy pacueTa U paclpeleNeHus CpeACcTBa UCKYCCTBEHHOI KOMIIEHCAlUU PEaKTUBHON
momHocTH (CUKPM) B ceTsix motpebuTenst cpaBHUTENBHO IIyOOKO TeopeTnuecku mpopadoransl [3,4 ], To skc-
IUTyaTalliOHHBIE BONPOCH! onepaTtuBHoro ynpasaeHuss CUKPM ocraroTcs HepelleHHbIMY, T. K. TECHO CBS3aHBI C
psIOM 3a/ad aJanTandoHHOTO (TMOKOr0) YIpaBlIeHWS: HENPEPHIBHOCTBIO NPHUTOKa HOBOW HMH(pOpManuu 00
IHEPreTUUECKUX COCTOSIHUSIX JCHUCTBYIOLIEH CETH, HaJMYMEM HEOIPENEeICHHOCTEH U TPyIHO (hOpMatn3yeMbIX
(hakTOpOB yIIpaBIEHHS (YTO HEPEAKO MPUBOAMUT K HEOOXOANMOCTH M3MEHEHHUS] KPUTEPUEB YIIPABICHHUS B COOT-
BETCTBHH C peabHON TeHaeHImel sHepretudeckoro coctosausa J€C). K Tomy ke cymecTByromue MpHHIUIIE,
Jexamue B ocHoBe omnepartuBHoro ynpasiaeHuss CHUKPM, xapakTepusyroTcsi BHICOKOW HHEPLHMOHHOCTBIO, YTO
NPUBOANT K MEPEKOMIICHCAIIMH WM HEIOKOMIECHCAIIMM PEaKTHBHOW MOIIHOCTH, a 3HAYUT M POCTY TEXHHKO-
9KOHOMHUYECKHX M3JICPIKEK Ha 3KCILUTyaTallnio CETH.

AKTyanpHOCTB ITpo0iieMbl KauecTBa peureHus 3anad ymnpaeienuss CUKPM B JIEC nonrtepkaaeTcs: TeM,
4TO cymiecTBylowue npuHiunsl ynpasieHus CUKPM no3Bonmim riny0xe 0co3HAaTh BOZMOXKHOCTH KOMIIEHCA-
i PM ¥ yCcTaHOBUTB, YTO YOBITKM OT HE3HAHUS OCOOCHHOCTEH NMPOOJIEeMbl 3HAYUTENILHO MPEBBIIAIOT 3aTPATHI
W YCWIHMS Ha IPUOOpETeHHE 3HAHWI M OpraHu3aluio paruoHanbHoro ympasieHus CI'PD (Hepenko Tonbko 3a
CYeT METOIUYECKUX IIPUEMOB).

H3n0:xeHne 0CHOBHOTO MaTepHaJia.

[TapameTpsl HOpMaIBHOTO yCTaHOBHUBIIErOCs peskuMa padboTel 19C nMmeroT QyHKIMOHAIBHBIE CBS3H, OI-
HaKo, M3-32 CTOXaCTHYECKOTO XapakKTepa M3MEHEHHs BEIMYMH ITapaMETPOB PEKMMa 3TH CBSI3M HEOJHO3ZHAYHEI
[5, 6]. Ilpn ympaBiieHNH HAarpy3KOHW IO PEaKTUBHOW MOIIHOCTH (), KaK CIy4ailHBIM IPOILIECCOM, HEOOXOIUMO
YUUTBHIBAaTh 3TH CBA3W. [ BBIABICHUS (DYHKIMOHAIBHBIX CBSI3€H MEXKAY IapaMeTpaMu peXUMa MPUMEHUM
KOPPEISALMOHHBIA ¥ PErpeCCHOHHBINA aHAIN3.

B xauecTBe OLleHKM MapHON KOPPETHPOBAHHOCTH CIYYaWHBIX BETMYMH NPHUHITA TOYEUHAs OI[EHKa BHIOO-
pounoro koddduimenta koppemsinuu K. B xadectBe Monenu BbluucieHus omeHKH K, BbIOpaHO BBIpaKeHUE
Buja [7]:
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1€ Xj — 3HAYCHUA CHy‘IaﬁHLIX BCJIMYMH, IPUHUMACMBIC B BbI60pKe X, Yi — 3HAYCHUA CJ'Iy‘«IafIHLIX BCJIMYHH, IPpU-

HHUMAacEMBbIC B BBI60pK€ Y; X — MaTeMaTHYCCKOC OXHIAHUC CHy‘IaﬁHOfI BCJIIMYHUHBI BBI60pKI/I X, y — MaTeéMaTn4c-

CKO€ O)KHJaHHe CITy4ailHOHM BEJIMYMHBI BEIOOPKH Y.

MMes OLiEHKH CTaTHCTHUECKUX CBS3€H MapaMeTpoB PEKUMa MOXHO HNOCTPOUTh 3HAYUMBIE MOJEIbHBIE
YpaBHEHHS perpeccu oJHUX napameTpoB pexuma [I9C Ha npyrue. M3BecTHO, 9TO Hanbonee MPOCTHIM BHAOM
perpeccuu ecTh JUHENHHAS 3aBUCUMOCTD: Y(X)=a+bX [7]. [IpuMeHnTENBHO K 3a/1a4aM KOMIIEHCALUN PEAKTUBHOM
MOIITHOCTH 3aBHCHMBIMHU OT BEIWYHHBI PEaKTHBHON MOIIHOCTH, IPOTEKAIOUIEH 10 CETH, MePEeMEHHBIMH, SBIIS-
I0TCSl Harpy3Ka 110 aKTHUBHOM MOIIHOCTH, IIOTEPU aKTUBHOM U PEaKTUBHOM MOILHOCTH, HanpspkeHue. HesaBucu-
MOW TepeMeHHOH B perpeccuu OyIeT BBICTYHATh PEaKTHBHAS MOIIHOCTB, a MPU OIICHKE B3aMMOCBS3U MEXKIY
HaNpsKEHUEM U aKTUBHOM MOIIHOCTBIO — aKTUBHAsl MOLIHOCTb.

Hcxonnast nHpopManus Al MCCIEAOBAaHNM MapaMeTpoB HOPMAaIBHOTO YCTAHOBHBILIETOCS PEKMMa B3sTa
Ha npeanpusTii «YepHUroBckoe XUMBOJIOKHO». B 4aCTHOCTH 3TO MOJIy4acoBbIE HArpy3KH IO aKTHBHOM U pe-
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AKTUBHOI MOIITHOCTSIM M COOTBETCTBYIOIIME UM HarpsbkeHus ¢puaepos 21 u 32 (¢ ux nmapameTpamu), KOTOpbIE SBJIst-
I0TCSL BBOJAHBIMU JUISL pacipefeuTeNIbHoN noactaniuu PI1-2 npennpustus, no cocrosHuo Ha Mecsn MapT 2007 ro-
na. PacyeTHBIM ImyTeM OBDIH ITOJTyHYeHBI TIOTEPH aKTUBHOW M pEaKTHBHOM MOIIHOCTEH B hunmepax 21 u 32.

B pesynpraTe cTaTHCTHYECKOH M MaTeMaTHIeCKOi 0O0paOOTKH MCXOAHBIX M 3aBHCHMBIX ITapaMeTPOB HOP-
MaJIbHOTO YCTaHOBHBIIETOCS peXuMa paboThl, ObUIH CPOPMHPOBAHBI (DYHKIIMHA PETPECCHH OJHUX ITapaMeTpOB
pexxuma [19C Ha gpyrume. [y ZeMOHCTpAIUH MOTYYSHHBIX pe3yNbTaTOB HCCiIeqoBaHus st punepa 32 BbIOO-
POYHO B3AT HHTEPBAI acTpOHOMHYecKoro BpeMeHu ¢ 6:00 mo 9:00.

B rpade 2 tabnunpl 1 npencrasieHsl Ko3GGHUIUESHTH KOPPEISIMY IPH YPOBHE 3HaUYMMocTH @ = 0,95 (s
TUIIOTE3bI: KOAPPHUIUEHT KOPPEISIHAN PABEH HYII0) MEKIY Harpy3KaMH 10 aKTHBHOHM P u peaktuBHOM Q MomI-
HOCTSIX [UI IIECTH TOJTy4aCOBBIX HHTEPBAIOB BPEMEHH COBOKYITHO# MPOIOIKHTENBHOCTRO 31 mern (K, ™).

Jnst 5THX jKe MHTEpBaJIOB BPEMEHH OBbUIN MOJTyYeHbl (DYHKIIMU PErpecCUH Harpy3KH 10 PEaKTHBHON MOII-
HOCTH Ha HarpysKy 1o akTusHo# Mousoctu P(Q)™*", kotopsle mpescTasiens! B rpade 3 Tabmums! 1.

Tabuuma 1
Koagppuyuenmor koppenayuu u oynkyuu pezpeccuu Hazpy3Ku no peaKmueHol MOUHOCHU HA HAZPY3KY nO
AKMUBHOU MOUWHOCIU NPU UHmMepeanax ocpednenus 0,5 uaca, 1,5 uaca, 3 uaca

I/IHTepBaﬂ 0,54 0,54 1,54 1,54 3q 34
pepat | K PQ) Ke PQ) Ke PQ)

1 2 3 4 5 6 7
6:00-6:30 0.81 2421+1.41Q
6:30-7:00 0.85 2564+1.21Q 0.85 2420+1.36Q
7:00-7:30 0.85 2336+1.38Q

0.86 2347+1,45Q

7:30-8:00 0.86 2308+1.44Q
8:00-8:30 0.85 2350+1.44Q 0.84 2342+1.46Q
8:30-9:00 0.86 2148+1.71Q

OreHKa mapaMeTpoB PeXNMa IODKHA YIUTHIBATh KOHCTPYKTUBHO-IKCIUTYaTAIHOHHBIE OCOOCHHOCTH KOH-
KPETHOTO 3JIEMEHTa CeTH. B HacTosmiee BpeMs MPHUHATO, YTO ISl OONBIIMHCTBA AJIEMEHTOB CETH yCTAaHOBHB-
mmiics pexxum Harpesa juutcs 30 munyT. Ho pe3ynbTaThl UcciaeoBaHui, u3noxeHHbIe B [8] mOKa3biBaioOT, 4TO
YCTaHOBHBIIHICS pekuM HarpeBa anutcs 6ompire 30 MuHYT. C y4eToM 3TOro OBLIO MCCIIEIOBAHO BIUSHHUE HH-
TepBaJla OCPEJHEHHS Ha TECHOTY CBS3M MEXJy napamerpamu pexxuma padotsl J19C. Koaddunmentsr xoppens-
wan K, ) K™ i hyHKIME perpeccuy Harpy3Ki M0 peakTHBHOM MOIIHOCTH HA HATPY3KY 10 aKTHBHON MOIIHO-
CTH TpH MHTepBamax ocpexnenus 1,5 saca P(Q)"™ (¢ 6:00 g0 7:30 u ¢ 7:30 10 9:00) u 3 waca P(Q)** (¢ 6:00 g0
9:00) mpencrasnens! B rpacdax 4-7 tabmuim! 1.

Koapduumentsl koppensiuu 1 GYHKIMU PErpecCHy Harpy3Ku 10 PEaKTHBHOW MOIIHOCTH Ha TOTEPH aK-
TtuBHOM MottHocTH AP(Q), Ha moTtepu peakTrBHOU MotHOCTH AQ (Q) Ha mHTepBanax ocpeanenus 0,5 gaca, 1,5
yaca U 3 Jaca NMpHUBEJCHBI TA0MUIAaX 2 ¥ 3 COOTBETCTBEHHO.

Tabmuma 2
Korppuyuenmur koppenayuu u gpynkyuu pezpeccuu Hazpy3ku no peakmugHoil MOWHOCMU
Ha nomepu aKmugHoil MowjHocmu npu unmepeanax ocpeonenus 0,5 uaca, 1,5 uaca, 3 uaca

HuTepBan 0,54 0,54 1,54 1,54 3u 34
— K, AP (Q) K, AP (Q) K, AP (Q)
1 2 3 4 5 6 7
6:00-6:30 0,84 4,89+9*107°Q
6:30-7:00 0,88 4,84+9*10°Q 0,88 4,34+9*10°Q
7:00-7:30 0,89 3,62+1*10%Q ,
> 0,89 3,59+1*10%Q
7:30-8:00 0,90 3,19+1*10%Q
8:00-8:30 0,89 3,20+1,1*10°Q 0,87 3,19+1,1*10°Q
8:30-9:00 0,88 1,11+1,3*10°°Q
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Bonbmue 3nauenus K, mexxay Harpy3kaMu Mo akTHUBHOM M peakTHBHOM MOIIHOCTSX, MEXAy Harpy3Koil no
PEaKTUBHOM MOILHOCTU U MOTEPSAMU aKTUBHOM M PEaKTUBHOW MOIIHOCTEH NpH BCEX MHTEpBaJlaX OCPEAHEHUS
CBHUJCTENBCTBYIOT O HAJNWYHM NPSIMBIX TECHBIX CBS3€H MEXKAy ATHMH HapaMeTpaMy. YBEIHMUCHHE WHTEpBaJa
OCpEIHEHHS C TOJy4acOBOTO Ha TPEXYaCOBOW HE M3MEHSET TECHOTHI CBA3HM. Takke yBEIMUCHHE HWHTEpBaja
OCpEIHEHHS TapaMETPOB PEKMMa CYIIECTBEHHO HE M3MCHACT KO3((GHUIMEHTH PETPECCHH, YTO JAET BO3MOXK-
HocTh ympaeiaTe CUKPM Ha 3TuxX mHTEpBaliaX BPeMEHM HE MEHSS MX COCTOSHHS. Takoi MOIXOJd K yIpaBiie-
a0 CUKPM 1103BOJISIeT YBETMYUTH CPOK UX CITYKOBI.

Tabnuna 3
Koagppuyuenmur koppenayuu u Qpynkuyuu pezpeccuu Hazpy3ku no peakmugHoi MOWHOCIMU HA NOmMepu pe-
AKMUBGHOU MOWHOCMU nPpU uHmepesanax ocpeonenusn 0,5 uaca, 1,5 uaca, 3 uaca

HNuTepBan 0,54 0,54 1,54 1,54 34 34
BpeMenH K, AQ (Q) K, AQ (Q) Ky AQ (Q)

1 2 3 4 5 6 7
6:00-6:30 0,84 2,29+4*10°Q
6:30-7:00 0,88 2,27+4*10°Q 0,88 2,04+5*10°°Q
7:00-7:30 0,89 1,70+5*10°Q \

; 0,89 1,68+5*10°Q

7:30-8:00 0,90 1,50+5*10°°Q
8:00-8:30 0,89 1,50+5*10°°Q 0,87 1,50+5*10°Q
8:30-9:00 0,88 0,52+6*10°Q

KoaddpunmenTtsr koppensuny 1 GyHKIUE PETPECCHU Harpy3KH 10 PEaKTUBHOM MOITHOCTH Ha HaNpPsDKCHHE
npuBesieHbl B Tabinie 4. Koaddunnentsr koppensimu n GyHKINN PErpeccHy HATPY3KH 10 aKTHBHON MOIIHO-
CTH Ha HalpsDKEHHE NPUBEJICHBI B TA0IHLE 5.

Tabnuna 4
Koagppuuuenmut koppenayuu u yynkyuu pezpeccuu Hazpy3xu no peaKkmugHoi MOWHOCHU
Ha HanpaxceHue npu unmepesanax ocpeonenusn 0,5 uaca, 1,5 uaca, 3 uaca

HntepBan 0,54 0,54 1,54 1,54 34 34

BpeMenn K V()] K, u(Q) Ky U(Q)
1 2 3 4 5 6 7

6:00-6:30 0,19 10,54+14*10°Q

6:30-7:00 0,08 10,58+5*10°Q 0,09 | 10,55+5*10°Q

7:00-7:30 0,20 10,52+10*10°Q 5

3 0,09 10,54+5*10°°Q

7:30-8:00 0,05 10,57+3*10°Q

8:00-8:30 -0,01 10,60-1*10°Q 0,10 |10,54+5*10°Q

8:30-9:00 -0,07 10,63-3*10°Q

Tabmuma 5
Koapdpuyuenmaur koppenayuu u gpynkyuu pezpeccuu nazpy3sku no akmugHoil MOWHOCHU
Ha Hanpaxycenue npu unmepeanax ocpeonenus 0,5 uaca, 1,5 uaca, 3 uaca

o | U@ K U@ K U@
1 2 3 4 5 6 7

6:00-6:30 0,14 10,43+6*10°P

6:30-7:00 0,09 10,49+4*10°P 0,04 | 10,54+2*10°P

e 015 | 1043:510° 003  [10,55+1*10°P
7:30-8:00 0,02 10,57+1*10°°P

8:00-8:30 -0,08 10,68-2*10"°P 0,05 | 10,53+2*10°P

8:30-9-00 -0,09 10,67-2*10°P
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Ionoxutensusle 3HaueHus K, Mex 1y Harpy3koi o akTUBHOM U peaKTUBHOM MOILHOCTSM U HalpsSKEHUEM
Ha uHTepBane BpeMeHH 6:00-8:00 moka3plBaOT yBEeIUUEHUE HANPSOHKEHUs NpU yBeIMUeHHU Harpy3ok. Ho ma-
JIOCTh BENWYMHBI KO3(PHUIIHUEHTOB KOPPEIALUH TOBOPHUT O TOM, UTO CBSI3b MEXAY HCCIEAYEMBIMH ITapaMeTpaMu
HE TECHas ¥ Harpy3KH MOTPEOUTENsT Ha M3MEHEHNE HAPSDKEHIS B MICCIIEAYEMOM Y37Ie BIMSFOT Maio. M3meHenwe 3Haka K,
Harpy3KH I0 PEaKTHMBHOW MOIIHOCTH M HANpPSDKEHUS C MOJOKUTENBHOTO HA OTPHLATEIBHBIN (TIPH MOMy9acoBOM
OCpEeIHEHNH Harpy3Ku Ha MHTepBase BpemerH ¢ 8:00 1o 9:00), moareepykaaeT He MOHOTOHHOCTB 3THX ITapaMeTPOB PEKIMa BO
BPEMCHH.

VYBenuueHne UHTEPBaIa OCPETHEHHSI C MOTy4acoOBOTO Ha MOJTYTOPavyacoBON HE M3MEHSET TECHOTHI CBSI3H,
HO MeHsieT (DYHKIMOHAJIbHYIO CBSI3b MEXAY IapaMeTpaMu peskuma. Uro ve nossossier ynpasists CUKPM Ha naTep-
BaJIe BpeMEHH OOJIbIIIE [OTy4acoBOI0.

Masble 3HaueHHne KodQdurenToB perpeccun GpyHkuuii perpeccun U(Q) MOATBEPKIAIOT, YTO MPAKTHY e-
CKU HET BO3MOXKHOCTH BIHATH M3MeHeHHeM peakTuBHON MomHocth CUKPM Ha HanpsbkeHHe B JaHHOM y3Iie.
ODYHKIUH perpeccur nokaselBaroT, uto ynpasiss CUKPM B naHHOM y37€ Ha HcclIeyeMOM HHTEepBalle BpeMEHH
MOJKHO JOCTHUYb LieNel: CHUXKEHUS TIOTeph aKTUBHOM U peaKTUBHOM MOIIHOCTH.

Amnanmsupys 3Ha9eHus Kod3dduuentos perpeccun AQ (Q), AP (Q) BuIHO, U4TO BIMSHHUE HATPY3KH TI0 pe-
aKTHBHOW MOIIHOCTH OOJbBIIE HA MOTEPH aKTUBHOM MOLTHOCTH. [IpW M3MEHEHUM HMHTEpBana OCPETHEHUS OHH
MPaKTHIECKU OCTAIOTCA HEN3MEHHBIMH.

Jns maHHOTO 00BEKTa MOXKHO CHENaTh BBIBOA, YTO MPH MOUCKE HHTEpBala, Ha KOTOPOM CBS3b MEXIy ITa-
pametpamu pexuma JIOC Oyner HanOobmIast HENIb3s UCIIOIb30BAaTh HATPY3KM JAaHHOTO 00BEKTa C HHTEPBAIOM
ocpenHeHus 1,5 gaca u 3 yaca Ha BpeMEHHOM MHTEpBaJe 3a Bech Mecsll. I[locraer 3amaua moncka BPEMEHHOTO
MHTEpPBaa, HA KOTOPOM MOKHO CpOpMHUPOBaTh eJICHANPaBICHHbIE ypaBistoniie Bo3aeiictaus Ha CUKPM.

BriBos.

3HaHMe (QYHKIMOHAIBHO-CTATUCTUUECKUX CBSI3€H MEXIy MCXOAHBIMH NapaMeTpaMu peKHMa JeHCTBYIO-
el 3JEKTPUIECKOH CHCTEMBI TI03BOJIIIOT OoJiee KaueCTBEHHO IPOTHO3UPOBATH LIENICBBIC PEXXUMBI PAOOTHI CETH
1 3¢ GEKTUBHO UX PEANTN30BaTh B MPOLEAypax aAalTAHOHHOTO YIIPABICHHUS PEaKTUBHOW MOIIHOCTH.

Hus xaxxpoit 1DC mpu yrpaBlieHHH €€ peaKTUBHOH MOIMHOCTHIO HEOOXOAUMO YUUTHIBATH (DYHKIMOHATH-
HBIC CBSI3M MEXIY Mapamerpamu pexnma. OyHKINHM perpeccuy Harpy3KH IO PeaKTHBHOM MOIIHOCTH Ha Mapa-
METpbl HOPMAJIbHOTO YCTaHOBHMBLIETOCs pekuMa padoTsl JJOC mo3BomsioT pa3paboTaTh MPOLELYphl yIpaBiie-
Hus pexxumoM JID9C Kak npu USMEHEHUH Harpy3KH, Tak U IPU BHECEHUHU perynupyromux Bo3aeicteuilt CUKPM.
CocraBiieHHbIE (DYHKIIUHM PErpECCU MOTYT OBITh 3aJI03KEHBI B OCHOBY ajiroputma ynpasienus CUKPM.
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