Практическое занятие № 1
Устройства FACTS первого поколения

Задание: 
[bookmark: _GoBack]1. Составить отчет по практической работе на листах формата А4 (отчет прикрепить на платформу LMS Moodle дисциплина «Интеллектуальная электроэнергетическая система с активно-адаптивной сетью»).
2. В отчете привести ответы на ниже представленные вопросы (вопросы № 1-4).
3. Разобрать работу схемы одноступенчатого автоматического регулирования по времени суток с двумя реле времени (рис. 19) и привести ее описание.

Вопросы занятия:
1. Выбор мощности и размещения конденсаторных установок
2. Схемы соединения конденсаторных установок
3. Выбор конденсаторных установок
4. Системы регулирования мощности конденсаторных установок

5. Автоматическое регулирование по времени суток
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UILIO IMCKTPHYECKHX YACOB C CHTHAJBHBIMH KOHTAKTAMH
ina 9BUC c 24-uacoBoii NMporpaMMoii BKJIOuelHst H OT-

YEHHSI, yCTAHABJIHBAEMOE Ha ICHTPANLHOM NyHKTE
puaTHs (HAnNpUMEp, HA JIABHOM PACTIPENeNHTeNLHOM
H JIICTIETYePCKOM MyHKTe NPeAnpHsTHS).
Ha puc. 17 npeacrapiens pasnuuibie ycJIOBHs nprMe-
HHSL DEryJHpOBAHHsI N0 BpeMeHH cyTok. Ilpu ommocty-
HU4TOM AaBTOMATHYECKOM pEryJHPOBAHNH HMEETCss BO3-
PKHOCTb YNPaBJCHHs C TOMOIILIO OMHKX 3.JEKTPHUCCKHX
COB OIHOBPEMCHHO HECKOJILKHMH KOHJICHCATOPHBIMH yCTa-
BKaMH, DACNOJOXCHHBIMH Ha Da3jHuHBIX MOJICTAHLHAX
oro npeanpuatusi (puc. 17,a). Onnako 310 Moxer GhiTh
eco06pa3HO NpH HE3HAYHTENLHBIX PACCTOSHHSX MEXJY
ICTAHIMSIME W TIPH HAJHYHH CBOGONHBIX JKHJ KOHTPOJb-
K TeneOHHBIX KabeJel, HCTOIL3yeMBbIX JUisl mepe-

9H HMIYJBCOB Ha BKJIOYEHHe H OTKJIOYCHHE KOWIEeHCa-
pHBIX ycTanoBoK. [Tpn Gosmbmmx paccrosmusx (300 M u
flee) Mexy MOACTAHUMAMH H OTCYTCTBHH XKHI KaGenei
OHOMHYHCE YCTAHOBHTh HA KAXIOH NOACTAHLMM HHJIH-
lyanbiibie SJCKTpHYECKHe uachl. B sToM ciyuae cospia-
i JIONIONHHTENLHASL BO3MOXHOCTD PAa3HOBPEMCHHOTO yri-

€HHS KOH/IIEHCATOPHBIMH YCTAHOBKAMH, DZCMOJOXeH-
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HEIMH HAa DA3JWUHBIX MOCTAHIWMAX, H 3STHM CaMBIM
110JIyuaeTCsl PEryJIHPOBaHHe CTYNCHSIMH, T. €. OCYLIECTBJS-
eTcsl MHOTOCTYIeHYaToe peryauposanne (puc. 17.2).

Ha npOoMBILIEHHEIX NPENPHATHSAX, HMEIOUHX HeCKOMb-
KO KOHJICHCATOPHBIX YCTAHOBOK, PACCPENIOTOYEHHHX HA OT-
JIeNBHBIX TOJICTAHIMSAX, MOXKET OITh OCYIIECTB/IEHA CXeMa
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Puc. 17. ABTOMATHYECKOE PEry/HPOBANHE 1O BPEMEHH CYTOK.

a— omnocrynensatoe perynposanke c ommne SBUC A OMmOR WM we.
CKOALKIX KQUACHCATODHMX YCTAHOBOK; 6—70 Xe, WO C AsyMs SBUC:
6—10 xe, HO c ommin KIIT-I2V; 2 — MHOTOCTYNeNtaToe perymuposanie
© omiM 3BUC waw KIMT-12V.

OJIHOCTYIICHUATOrO PErYJIHPOBAHHS 10 BPEMCHH CYTOK

c

HCIIOJIb30BAHHEM JIBYX KOMIUICKTOB 3JIEKTPHYCCKHX 4YacoB
JUIS ONIHOBPEMEHHOTO BKJIOWCHHS H  OTKJIOWEHHSt — BCeX
KOH/ICHCATOPHLIX YCTAHOBOK B 3aBHCHMOCTH OT 3a/IaHHOTO
BpEMeNH CYTOK. B 3TOil cXeMe OIHM 3/IEKTPHUCCKHE YacH
HCTIOJIL3YIOTCS JUIS BKIIOYEHHS], JIPyrHe — ANs OTKIIOUeHNs

(puc. 17,6).
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OJIHOCTYIICHUATOrO PEryJIHPOBAHHS 10 BPEMECHH CYTOK ¢
HCIIOJIb30BAHHEM JIBYX KOMIUICKTOB 3JIEKTPHYCCKHX 4YacoB
JUIS ONIHOBPEMEHHOTO BKJIOWCHHS H  OTKJIOWEHHSt — BCeX
KOH/ICHCATOPHLIX YCTAHOBOK B 3aBHCHMOCTH OT 3a/IaHHOTO
BpeMenH CyToK. B 37Ol cxeme OJIHH S/MEKTPHUCCKHE ¥aCH
HCTIOJIL3YIOTCS JUIS BKIIOYEHHS], JIPyrHe — ANs OTKIIOUeHNs
(puc. 17,6).

54

Ha npennpustusix, rie oTcyTCTBYCT 3J€KTPOYACODUKA-
s, MOXeT ObITh MpPHMEHeH KOMaHJIHBIl 3JCKTPOIHEBMa-
Tiueckuii npuGop tina KIII-12V ¢ nporpammubiv BKJO-
UEHHEM M OTK/IOUEHHEM SJNEKTPHUECKHX HJIH IHEBMaTHue-
CKHX uerefi ¢ ofmuM Konmuectsom sio 12 (pue. 17,8, 2).
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Ha npennpustusix, rie oTcyTCTBYCT 3J€KTPOYACODUKA-
s, MOXeT ObITh MpPHMEHeH KOMaHJIHBIl 3JCKTPOIHEBMa-
Tiueckuii npuGop tina KIII-12V ¢ nporpammubiv BKJO-
UEHHEM M OTK/IOUEHHEM SJNEKTPHUECKHX HJIH IHEBMaTHue-
CKHX uerefi ¢ ofmuM Konmuectsom sio 12 (pue. 17,8, 2).

Jlnst uenefi aBTOMATHYECKOrO PEryIHPOBAHHS MOLIHOCTH
KOH/IEHCATOPHEIX YCTAHOBOK MO BPEMCHH CYTOK MOTYT GHTH
HCTONBb30BAHE! TaKXKe M JIPyTHe YCTPOViCTBA, MPOM3BOJIS:
IHe BKNIOUEHHe H OTKMIOUeHHe KOHJIEHCATOPHBIX YCTaHO-
BOK B OInpefielleHHoe BpeMmsi CyTOK. BBy mpocToThl BH-
TONHEHHST PEryHPYIOUHX YCTPOACTB MO BPEMEHH CYTOK,
TOJNILKO KOCBEHHO CBfI3aHHBLIX C 3SJIEKTPHYECKHMH mnapamer-
pamu_cetefi, OHH MOTYT GbITh TMPHMEHEHBI IPAKTHYCCKH B
J06Oi CcXeMe SJEKTPOCHAGHEHHS: KaK Ha JIefiCTBYIOUIHX:
TaK ¥ Ha BHOBb CTPOSIIIMXCS MPENIPHATHIX.

Tlo cBoemy HasHaueHHIO CXeMH NPOrPaMMHOrO aBTOMa-
THUECKOrO DEry/JMpPOBAHHS MOIIHOCTH  KOMJICHCATOPHBIX
YCTaHOBOK TO BpPEMeHH CyTOK MOryT OHTb pasfieenbl Ha
JiBE TPYNnH:

1) npocthie penefinbie CXeMbl C MPHMEHCHHEM 3JEKTPO-
Mexannyeckux yacos KIII-12V u nip.;

2) cnoxuvle yctpoficTBa, paboTaionlne no  3ajaHHON
mporpaMMe TpH TOMOIM CPeACTB TeJeMexXaHHky, AHCneT-
WEPH3AIHH N0 KAHAJIAM BBICOKOfl YACTOTH 1 1., A TaKXKe
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H: 20T 4um
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Tlo cBoemy HasHaueHHIO CXeMH NPOrPaMMHOrO aBTOMa-
THUECKOrO DEry/JUpPOBAHHS MOIIHOCTH
YCTaHOBOK TO BpPEMeHH CyTOK MOryT OHTb pasfieenbl Ha

JIBE TPYNIEL:

KOHJICHCATOPHHIX

1) npocthie penefinbie CXeMbl C MPHMEHCHHEM 3JEKTPO-

Mexannyeckux yacos KIII-12V u nip.;

2) cnoxuvle yctpoficTBa, paboTaionlne no  3ajaHHON
nporpamMMe TpH TIOMOIM CPEJICTB TeJeMeXaHHKH, JHCneT-
WepH3AIMH TO KaHajaM BBICOKO YACTOTH 11 1p., @ TAKKe
C TPHMEHEHHEM CUETHO-BBIUHCTHTCIBHIIX MATIIHH.

Onioli u3 NMPOCTEAUIHX CXEM PeryipoBaHus SBJISETCS
2BTOMATHYECKOE PETYNHPOBAHHC MOUIHOCTH KOHCHCATOP-
HEIX YCTAHOBOK 1O BPEMEHH CYTOK, KOTOPOe MOXKCT NPOH3-
BOJMTLCS HA TPENUNPHATHAX, WMCIONUIX SJeKFpouacopuKa-

11O, ¢ TOMOILBIO 3JEKTPOBTOPHUHHLIX CHIHAILILY UACOB C
24-uacoBofi mporpammoii BKMouckns Tina IBUC-24, mn-

TAIOUHXCS OT 3NEKTPONEPBHUNLIX YacoB
TOKe B ceTH HanpsnkenneM 24 B. D7i KOHTAKTHLIC 4Yachl
M3rOTOBJSIOTCH, KaK MPABHJIO, C OXHOi CHTHATBHON 1enbio
H HMEIOT OJMH KOHTAKT, OIMHAKOBO CPaGaTHBaeMblit npH
BCEX HACTPAHBAEMBIX MOJIOKEHHAX CTPEJKH YacoB. ﬂ}lﬂ pa-
6OTH B CXeMaX aBTOMATHKH 5TO He Beerna ynoGHo, na u
K TOMy )K€ KOHTAKT STHX YacoB npu cpaGaThiBaHuu 3a-
Meikaetcst Ha 5—20 ¢, uTO €O37aeT JIONOJHHTCJLHEI® TPyA-
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Z) CNOXHBIE yCTpOACTBA, paboTalonlnc N0  3aJanHOn
nporpamMMe TpH TIOMOIM CPEJICTB TeJeMeXaHHKH, JHCneT-
WepH3AIMH TO KaHajaM BBICOKO YACTOTH 11 1p., @ TAKKe
C TPHMEHEHHEM CUETHO-BBIUHCTHTCIBHIIX MATIIHH.

Onioli u3 NMPOCTEAUIHX CXEM PeryipoBaHus SBJISETCS
ABTOMATHYECKOE DEryJIMPOBAHHE MOUHOCTH KOHEHCATOp-
HEIX YCTAHOBOK 1O BPEMEHH CYTOK, KOTOPOe MOXKCT NPOH3-
BOJIHTLCS HA MPEINpHSITHAX, HMCIONUIX SJCKTpoyacodHKa-
11O, ¢ TOMOILBIO 3JEKTPOBTOPHUHHLIX CHIHAILILY UACOB C
24-uacoBofi mporpammoii BKMouckns Tina IBUC-24, mn-
TAIONHXCS OT SNEKTPONEPBHUHEIX YacOB Ha  TOCTOSHHOM
TOKe B ceTH HanpsnkenneM 24 B. D7i KOHTAKTHLIC 4Yachl
M3rOTOBJSIOTCH, KaK MPABHJIO, C OXHOi CHTHATBHON 1enbio
H HMEIOT OJMH KOHTAKT, OIMHAKOBO CPaGaTHBaeMblit npH
BCEX HACTPAHBAEMBIX MOJIOKEHHAX CTPEJKH YacoB. ﬂ}lﬂ pa-
6OTH B CXeMaX aBTOMATHKH 5TO He Beerna ynoGHo, na u
K TOMy )K€ KOHTAKT STHX YacoB npu cpaGaThiBaHuu 3a-
Meikaetcst Ha 5—20 ¢, uTO €O37aeT JIONOJHHTCJLHEI® TPyA-
HOCTH, TaK KaK y MHOTHX amiapatoB H peie, Ha KOTOpHeE
Gynyr neficTBOBAThL 3TH uACH, BpeMsi cpabaTHBaHAs TO-
panka 1 c. Jlns HOPMaJILHOTO JICHCTRIS CXeMbl HCOGXONIHMO
HMETh MUHHMYM JIBa KOHTaKTa, OCYUICCTBASIOUNX Pas/ielb-
HO' BKJIOYEHHE ¥ OTKJIOUeHHe BHIK/IOUATEJsi KOHICHCATOP-
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Hoit ycranosku. OGuumit BuL ¥ raGapuTl SJCKTPOBTOPHY-
HbIX CHrHaJbHBIX Yacop Tuna IBUC-24 npuseens Ha
puc. 18.

Homunanbhast moTpe6isicMast MulllHOCTb — MeXaHH3Ma
curnanbibix yacos 0,41 Br. Haumenbumit wnrepsan rno-
nauu curnana 5 mus. [TpojosxuTenbhocts chriana 5—20 c.
Tlpu BHBHHUMBAHMM BHHTa B TepMOpelie TNPOJOJIKHTEIIb-
HOCTb CHTHAJIOB YMEHbIIACTCS, NPH BBHHUYHBAHHM YBGJIHYH-
Baercsi. YCTaHOBKa TOps(Ka TMOJAuM CHIHAJOB TPOH3BO-
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curnanbibix vacos 0,41 Br. Haumenbumit wnrepsan rno-
nauu curnana 5 mus. [TpojosxuTenbhocts chriana 5—20 c.
Tlpu BHBHHUMBAHMM BHHTa B TepMOpelie TNPOJOJIKHTEIIb-
HOCTb CHTHAJIOB YMEHbIIACTCS, NPH BBHHUYHBAHHM YBGJIHYH-
Baercsi. YCTaHOBKa TOps(Ka TMOJAuM CHIHAJOB TPOH3BO-

Her
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Puc. 18. KOHCTpYKumsi S/ICKTPOBTOPHYHBIX CHTHAJIBHBIX YacOB THNA
3BYUC-24.

JMTCS BBHHUMBAHHMCM B COOTBETCTBYIONiME THesna mTH(TOB
(most 4eTHBIX TPOMeXKYTKOB WITHTH BBHHUMBAIOTCH 1O
HapYyXHOMY KDYry, a JUIsi HEUCTHBIX — N0 BHYTPEHHeMY).
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JIMTCSi BBMHUMBAHHEM B COOTBETCTBYIOUIHE THe3fa MITHHTOB
(isi "eTHBIX TPOMEXYTKOB WITHGTH BBHHUMBAIOTCS — TIO
HapyXHOMY KDYry, a Julsi HEUeTHBIX — 10 BHYTPEHHEMY).

a puc. 19 mpuBejieHa cxeMa OJIHOCTYNIEHUATOTO aBTO-
MaTHYECKOrO DEryJMpoBakHsi 1O BPEMEHH CYTOK C TpHMe-
HEeHHeM 3JIeKTPOBTOPHUHBIX uacoB Tuna SBUC-24 ¢ onmum
KOHTAKTOM M JIBYMsi peJic BPEMEHH C NPHMEpHOil nporpam-
MOJi 1O BPeMEHy BKJIIOUCHHS W OTKJIOUEHHS KOHJIEHCATOp-
HO¥l YCTaHOBKH.

Cxema paGoraer caeayioninM 06pasoM: npu 3aMBIKaHHH
konrakta IBYC mna BpeMsi, COOTBETCTBYIONICE 3aJlaHHOM
nporpamMMe, W B 3aBHCHMOCTH OT TOJIOXKCHHS! PasMbIKalole-
TO /M 3aMBIKAIONIEro KOHTAKTA BBIKIIOWATEs B BK/IOYa-
ercst 6O pesie BpeMeHn [B Ha BKIIOUCHHE KOMIEHCATOP-
HOil yCTaHOBKH, /NGO pese 2B Ha ee orkiouenue. Bpene-
HHE B CXeMy JIBYX pesie BPeMEHH HeoGXOJMMO NOTOMY, uTO
TIPOJIOJKHTENLHOCTL 3aMBIKaHHST KoHTaktra IBYC pmres
70 15 ¢ u, KaK BHIHO M3 BPEMEHHO! XapaKTepHCTHKH, NpH
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POJIOJKHTEJILHOCTH BPEMeNH 3aMbikanusi KoHTakta IBYC
5 ¢, TaKuM 06pPa3oM, He JONYCTHTD JOXKHOTO BKJIOYCHHS
11 OTKJIOUCHHS! KOHJICHCATOPHOIl ycTanosku. [lpn 3ambi-
akuy KonTakta IBYC B COOTBETCTBHH C TpadHKOM Ha-
PY3KH TNpEINpPHSITS MONACTCS UMIYJLC HA  BKJIOYEHHC
OMJICHCATOPHOI ycTaHOBKH B 7, 12, 16 u 20 u Ha OTKJIO-
me s 11,14, 19 u 23 u.
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c. 19. Cxema OHOCTYNEHYATOrO aBTOMATHYECKOTO PerysMpoBaHusi 1O

€HH CYTOK C JIBYMSi pesic BPEMEHH.

ﬂllﬁ onpenesieHus npanvmm(oﬁ TIOC/IC/IOBATEJILHOCTH pa-
OTb! ychoﬁc‘rna nocJie OCMOTpa HJIM PEeMOHTA 1(006X01IHMO
MUTHIBATDL, YTO [PH NCPBOHAYAJILHOM BKJIIOYEHHH KOHJICH-
mpnm‘d YCTAHOBKH CJICJLYeT BBOJINTL CX€MY aBTOMATHKH B
0XKEHHE, COOTBETCTBYIOLICS BPEMEHH CYTOK, T. €. eCiH
ey 7 4 u 11 u ycraHOBKa IOMKHA HaXOJMThCS

BO

BKJIIOYCHHOM COCTOSIHHH, TO M aBTOMAaTHKa JIOJDKHA GHTH
BBEJICHa BO BKJIIOUEHHOE COCTOSIHHE, MHAue MOXeT Hapy-
WINTBCSI TOPSI/IOK [OC/IE/I0BATE/IHOCTH ONepauuii ynpasJie-

H51 KOHJICHCATOPHOIT YCTaHOBKOI1.

B cxeme ynpasiienusi 1epesofia ¢ pyuHOro Ha aBToMa-
lHYeCKoe npejtycMaTpuBaercsi nepekaiouarens I1B. ns 3a-
peta aBTOMAaTHYECKOTO BKJIOWEHHSI KOHJICHCATOPHO! ycTa-
OBKH NPH € OTKJIOYCHHH OT JICHCTBHS PeJeiHOH 3a-UHThI
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CAYKHT NPOMEXKyTOuHOe pesie IT, BLITIONHEHHOE € CaMo-
GJIOKHPOBKOIi 1 KHOMKO# BO3BpaTa.

Ha puc. 20 mpuBenena cxema OJHOCTYNeHYaTOro aBTO-
MATHYECKOr0 DEry/upoBaHusi MO BPeMEHW CYTOK C MpHMe-
Hernuem IBYC c mpuMepHOii TpOrpaMMoii 1O BpeMeHu |
BKJIOYEHHsI U OTKJIOYEHHsi KOHJIEHCATOPHOI YCTAHOBKH.
B 370/ cXeMe B OTJMYHE OT CXeMBI C IBYMsi pesie BpeMeHH
(cM. puc. 19) nepekpbiTHE NPONOKUTENLHOCTH 3aMBIKA-
Husi KoHTakta IBYC mocturaercsi B3auMHOil GIOKMPOBKOM
ZBYX mpoMexyTouHux pese 1T w 211.
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ynpasien RO M, UIRAKO ORI B NPHHLIIIC
BCeX C/yuasix MPHIOAHB KaK JUISl  KOHJEHCATOPHBIX
CTaHOBOK HanpsikeHnem Hike 1000 B, Tak u aas ycra-

’KOrO peryJiipoBakisi ¢ (PHMEHEHHEM HE3JIeKTPHYECKHX
ATYUKOB JIOJKHBI TAKXKE YUHTBIBATL BCE BhIUCyKasaHHbIC
CNIOBHSI  yNpPABJCHNS BBIKJIOYATECM  KOHJCHCATOPHBLIX
TaHOBOK.

. ABTOMATHYECKOE PETYJIAPOBAHME MO BPEMEHM
CYTOK

B uensx ynpouwieHuss cXeM aBTOMATHUECKONO peryii-
oBausi (AP) PeakTHBHON MOULHOCTH B CHCTEMaX 3JeKT-
OCHAGMKeHHsl NPOMBILVICHHBIX NPEANPHSITHII 1esecoo6pas-
biM sIBJISIETCSl NPOTPAMMHOE 4BTOMATHYECKOE PEryJHpoBa-
€ 110 BpeMeHH CyTOK, KOTOPOe MOXKeT GhiThb ¢ JOCTATOUHOM
OUHOCTBIO ONPENeNieHO Ha 6ase MPOrHOSHPYeMBIX rpadu-
KOB HArpYSOK C YUeTOM TEXHOJOrHYCCKHX [POLECCOB pa-
0071 npeanpusitis. Takoe peryanpoBanue o6ecneunBaer
IDABH/IHOE B3aHMOJCHCTBHE MEX/y HCTOUHHKAMH peak-
TUBHOH MOULHOCTH, YCTPOCTBAMN N[O PEry.JiHPOBAHMIO Ha-
IPSDKEHNHST B SHEPTETHUECKOll CHCTEME H YCTAHOBKAMH M0
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KOMneticalii peakTHBHLIX HAMPY3OK NA AantioM fpoMbii-
JICHHOM TPE/IPHSATHH.

Ilpu perynnpopanun no BpeMeHH CYTOK M  3a/laHOIl
Nporpamme, CONIACOBANHON € YYETOM TEXHOJOTHMH TPOH3
BOJICTBA, MOXKHO TOJAYYHTL MaKCHMaAbibiii 3GdEKT pery-
JIMPOBAHNST PEAKTHBHOM MOUIHOCTH MPH MHHEMAJbHOM KO-
JIHYECTBE TEPEeKJIOYeHil BBIKJIOYaTeel  KOH/ICHCATOPHBIX
YCTAaHOBOK. 3a TO e BpeMsi NpH PEryJHpOBaHHH MO JPY-
THM NapamerpaM (HanpsKeHHio, TOKY, PeaKTHBHON MOULHO-
CTH M /Ip.) KOJMYECTBO mEPEKJIOUCHHH BHIKJIOYaTeJeil
KOH/ICHCATOPHLIX YCTAHOBOK OYJCT B HECKOJLKO pa3 60Jb-
1ue, MOCKONBLKY HM3MEHeHHe STHX NapaMeTpoB B TeueHue
CYTOK TPOHCXO/MT TMOYTH EXKEMHHYTHO M OTpa)kaeTcs Ha
neperpyske BhiKoyaTeseit,

Takum 06pa3oM, mpy PeryaupoOBaHHH TO BPEMEHH Cy-
TOK YCJIOBHSI PaGOTH BBIKJIOUATECH KOHICHCATOPHBIX yCTa-
HOBOK GoJee CMOKOMHbl M PaBHOMEpPHBI, YeM MO APYTHM
napaMerpaM peryJupoBAHNs PEAKTHBHON MOUHOCTH.

Jlas KoHjeHCAaTOpHBIX ycTanoBok 6—10 kKB u  Bhlwme
YHCIO KOMMYTAUHOHHBIX MEPEKJNIOYCHHIT N0 YClOBHAM pa-
6OTH BEICOKOBOJLTHBIX BHIKJIOUaTeNe (onyckaomee Bee-
ro 2000 onepanuii Ge3 KanuTanbHOTO PEMOHTA)  JIOMKHO
5HTL MHEHHMAJTbHO orpanmeuo (TOJleO BaKyyMHHE H Sie-
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Yue6HUK KOMNENCaLIA PeakT MoL oiicrea.

Jas KonpjeHcaTOpHbiX ycTanoBok 6—10 kB u  Bhiwe [a0awemse,
YHCIO KOMMYTAUHOHHBIX MEPEKJNIOYCHHIT N0 YClOBHAM pa- Vinepuyonan np.. fa
GOTBl BBICOKOBOJILTHBIX BhIKJIOuaTeNeH (fonycKalonee Bee- L : Bl [[[>xcerosmeneii p. Her
ro 2000 onepanuii Ge3 KanuTanbHOTO PEMOHTA)  JIOMKHO
GUTh MHHHMATLHO OFPAaHHYCHO (TOMBLKO BaKyyMHBIC H 3Je-
Ta30Bble BHIKJIOYATENH JONYCKAIOT NMPAKTHYECKH Heorpami-
YEHHOC YHC/IO KOMMYTAWHOHHBIX Mepekiioyenuii). 1o ere
pa3 TMOATBEPXKJACT, YTO ABTOMATHYECKOE pEryJiHpOBaHHE
MOUHOCTH KOHICHCATOPHBIX YCTaHOBOK MO BPEMCHH CYTOK
ABASETCs: HaHGOJee MPOCTHIM, HANEKHBIM H 3G(eKTHBHBIM
CPEICTBOM.

ABTOMATHYCCKOE DEryJMpOBaHHE TO BPEMCHH  CYTOK
MOMET OCYIECTBSITHCS N0 PA3NHYHBIM NPOTPAMMAM: KOTO-
phie 3ajlaeT SHEProcHaGKalouasi OpraHH3anys, HIH MO
ONpesieNIcHHOMY TpaduKy B 3aBHCHMOCTH OT  TeXHOJOTHH |
npoussosictBa npeanpusithsi. CyTounbiii rpaduk peakTuB- |
HOfi HATPY3KH MPOMBILJEHHOTO MPEANPHsITHS C YCTAHOBHB- |
Lefics TEXHOJNOTHel! MOXHO TPEACTAaBHTL B CJEAYIOLIEM
BHE: B YTPEHHHEe Yachi, C HAYaJlOM paGoOTHl MepBOil CMeHbl
NpEeANpHSITHS, PCAKTHBHAS HArpy3Ka HAuMHAET PAaCTH H K [
9—11 u jocruraer Makcumyma. 3arem, Gamke K oGefeH-
HOMY NepCpLiBy, PeaKTHBHASI HArpy3Ka HECKOJNLKO CHHXKa-
ercsi u B OGe/CHHBI TiepephbiB, Korjia GoJbluasi 4acTb Ha-
TPY30K OTKJIOUACTCS, CHIMKEETCA JI0 MHHHMYMA.

Iocne mepepuiBa peakTHBHasi HaTpy3ka CHOBA BO3pa-
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Yuebrunk Komnencan peacr Mo = ~
9—11 u JOCTHraeT MAKCHMyMa. 3areM, O.IKE K ODE/cH- Py T—
HOMY NepCpLiBy, PeaKTHBHASI HArpy3Ka HECKOJNLKO CHHXKa- Vikepuonan np.. Ja
ercsi u B OGe/CHHBI TiepephbiB, Korjia GoJbluasi 4acTb Ha- Ixckntosmei . Her
TPY30K OTKJIOUACTCS, CHIMKEETCA JI0 MHHHMYMA. -
Mocne mepepuiBa peakTHBHAs HAarpy3ka CHOBa BO3pa-
craer u K 13—I14 u jocruraer makcumyma. [lepen okom-

HHEM TepBOil CMEHB H HAYAJIOM  BTOPOH  NMPOHCXOAMT
oTOopoe cHiKenue Harpy3ku. C nauanoM paGoTsl BTOPO#
Hbl rpadUK PeAKTHBHLIX HArPY30K H3MCHSETCS C TOj
3aKOHOMEPHOCTBIO, KaK 9T0 ObUIO B NEPHON NepBOit

ensi. Ecain npu TakoM rpaduke peakTHBHBLIX HAarpy3ok

PUATHS JICPIKATL MOCTOSIHHO BKJIIOUCHHO! KOHeHCa-

HYIO YCTAHOBKY H He PEry/inpoBaTh ee MOUIHOCT, TO B

cayyae He MOXeT GhiTh JIOCTHTHYT HAHJYWIIHI KO-

PP RS
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Yue6HUK KOMNENCaLIA PeakT oL oiicrea.

[« Ocnommure

HHEM NEPBOil CMeHBl H HAYaJoM BTOPON  MPOHCXOAMT Visepuponian np.. fa
oTOopoe cHiKenue Harpy3ku. C nauanoM paGoTsl BTOPO# ' ] l] 3corosuensi p.. Her
Hbl rpadUK PeAKTHBHLIX HArPY30K H3MCHSETCS C TOj :

34KOHOMEPHOCTbIO, KaK 3T0 GbUIO B NEPHON MEpBOit
e, Ecin npH TakoM rpauKe peaKTHBHBIX HATPY3OK
)C/NPHSATHS JICPKATh NMOCTONHHO BKJIOYCHHO KOHJeHca-
PHYIO YCTAHOBKY W He DEryJaHpOBaTh ee MOUIHOCTB, TO B

clyuae He MOXeT OBITh JOCTHTHYT HamJYuIuHil 3KO-

IMUUCCKHIT 3PDEKT.

Tlps MUHMMAJBHON PEaKTHBHOIN HArpy3Ke NpeAnpHsTHS
IET NIPOHCXO/MTD H3NHMILHSS NEPEKOMNEHCANNs ¢ OTHaveit
SaKTHBHOH MOUHOCTH BO BHEIUHIOK CCTh, a CJCNOBATENb-
), H TOBLIIEHHE HANIPSKEHHsI, KOTOPOE MOXKET OKa3aThest
fonycTHMBIM. [Ipr MakcHMazbHO# peaKTHBHON HAarpyske,
1060pOT, OyZIeT HENOKOMIICHCAINsI W MOHHXKCHHE HAnpsi-
BHUS B CETH NPOMBUILICHHOIO NPEeNpHsTHS.

Has oecneyenyst SKOHOMHUHON PaGOTHl NPEANPHATHA
ICHCATOPHLIC YCTAHOBKH JIOJDKHB HMETh aBTOMaTHye-

pery/upoBaHye HX MOUIHOCTH B COOTBETCTBHE C CY-

YHBIM IpaHKOM peaKTHBHOI Harpyskn. B stom cnyuae
eT ObiThb HCNOML30BANO HanGOIee MPoCToe YCTPOHCTBO
OMaTHYECKOTO PEryJiHpOBanHsa 1O BpeMeHH CYTOK C Mo-
IO 3MCKTPHYECKHX YACOB C CHTHAJBHBIMH KOHTAKTAMH
na BUC c 24-uacoBoil NMporpaMMoii BKIIOuelHst U OT-
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Hst B CETH NPOMBILVICHHOTO NPeANPHATHS. [ Ocnosmete
Has oecneyenyst SKOHOMHUHON PaGOTHl NPEANPHATHA : Visepuponian np.. fa
ICHCATOPHLIC YCTAHOBKH JIOJKHBHI HMETh aBTOMaTHue- T Bl [[[>xcerosmeneii p. Her
pery/upoBaHye HX MOUIHOCTH B COOTBETCTBHE C CY-
MHBIM TpadHKOM peakTuBHOI Harpysku. B stom ciyuae
pKeT GbITL HCTONBL30BAHO HanGosee MPOCTOe YCTPONCTBO
OMaTHYECKOTO PEryJiHpOBanHsa 1O BpeMeHH CYTOK C Mo-
UILIO IMCKTPHYECKHX YACOB C CHTHAJBHBIMH KOHTAKTAMH
ina 9BUC c 24-uacoBoii NMporpaMMoii BKJIOuelHst H OT-
YEHHSI, yCTAHABJIHBAEMOE Ha ICHTPANLHOM NyHKTE
puaTHs (HAnNpUMEp, HA JIABHOM PACTIPENeNHTeNLHOM
H JIICTIETYePCKOM MyHKTe NPeAnpHsTHS).
Ha puc. 17 npeacrapiens pasnuuibie ycJIOBHs nprMe-
HHSL DEryJHpOBAHHsI N0 BpeMeHH cyTok. Ilpu ommocty-
HU4TOM AaBTOMATHYECKOM pEryJHPOBAHNH HMEETCss BO3-
PKHOCTb YNPaBJCHHs C TOMOIILIO OMHKX 3.JEKTPHUCCKHX
COB OIHOBPEMCHHO HECKOJILKHMH KOHJICHCATOPHBIMH yCTa-
BKaMH, DACNOJOXCHHBIMH Ha Da3jHuHBIX MOJICTAHLHAX
oro npeanpuatusi (puc. 17,a). Onnako 310 Moxer GhiTh
71ecO06PA3HO MpH HE3HAUHTENLHBIX PACCTOSHHAX MEXJY
ICTAHIMSIME W TIPH HAJHYHH CBOGONHBIX JKHJ KOHTPOJb-
K TeneOHHBIX KabeJel, HCTOIL3yeMBbIX JUisl mepe-
9H HMIYJBCOB Ha BKJIOYEHHe H OTKJIOYCHHE KOWIEeHCa-
pHBIX ycTanoBoK. [Tpn Gosmbmmx paccrosmusx (300 M u
flee) Mexty MOACTAHUMSMH H OTCYTCTBHH XKHI KaGenei
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