VIIK 621

JEMII®UPOBAHUE YJIEKTPOMEXAHUYECKUX KOJIEBAHUI
B MHOT'OMAIIIMHHOM YHEPTOCUCTEME
C PABHOTHUIIHBIMU PEI'YJIATOPAMU BO3BY/KIAEHUSA

Axan. HAH AzepGaiirkana, TOKT. TexH. Hayk, mpo¢. TAIIIMMOB A. M.,
JToKT. TexH. Hayk PAXMAHOB H. P., kaHj. TexH. HayK 3EMHAJIOB A. .

Huemumym @usuxu HAH Aszepbaiioxcana,
Asepbatioscanckuii HAQYUYHO-UCCTEO08AMENbCK U]
U NPOEKMHO-UZBICKAMETbCKUT UHCHIUMYN FHEPEMUKH

3a mocaeanue 8—10 jer B a3HeprocucremMe AsepOaiikaHa Ha TPEX 3ICKTPO-
CTAaHIUAX BBCACHBI IISITh HOBBIX I‘aSOTyp6I/IHHbIX arperaTtoBs O6H.[eI>i MOINHOCTBIO
okoj0 1100 MBrt (18 % oT ycraHOBICHHOU MOITHOCTH SHEprocucremsr). Ilepe-
X044 Ha I‘aSOTyp6I/IHHyIO TCXHOJOIMI0 reHepanuu MOIMIHOCTU 3aMCTHO YJIIYYLINII
TCXHUKO-IKOHOMHYCCKUE MOKA3aTEIN SHEProcucTeMel. Kpome Toro, mosiBuiace
BO3MOXKHOCTb CYHICCTBCHHOI'O KOMIICHCUPYIOIICTO BIUAHUA Ha KOHe6aTCJ'IbeIC
MPOLIECCHl B CHCTEME 32 CUET HOKOH HACTPOWKH PEryIATOPOB BO3OY:KICHUS
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CHHXPOHHBIX T'CHEPATOPOB. DTO JOCTHUIacTCsl NMPUMCHCHUEM HA CHHXPOHHBIX
TCHEPaTOpax Tra3oTYpOMHHBIX arperatoB PeryisiTOPoB BO3OVIKACHUA C CHCTEM-
ubivu crabuusaropamu (PSS). Peryastopsr Bo30y:xkaeuust ¢ PSS dyHkumo-
HAJTBHO OTJIHYAIOTCSA OT PETYIATOPOB BO30YKACHHUS CHUIBHOTO ACHCTBHSA, yCTa-
HOBJIICHHBIX Ha OOJBINCH YacTH CHHXPOHHBIX T'CHEPATOPOB ACHCTBYIOIIUX TCI-
JIOBBIX M THAPABINYCCKUX CTAHIUH cHcTeMbl AzepOalimkaHa.

XapakTepHOU OCOOCHHOCTBIO CHUCTEMBI «A3CPIHEPKH» SBIACTCA TO, UTO
3JCKTPOCTAHLUH, PErVIATOPbI BO3OYKACHUSA CHHXPOHHBIX TCHEPATOPOB KOTO-
PBIX BBHITIOJHEHBl [0 THIY TPAaJULHOHHBIX PETYISATOPOB CHUIBHOTO ACHCTBHS
(CAII), pacnonararoTcst Ha 3amaje CTPAHBI U COCTABIISIOT OKOJI0 65 % ot 00-
LICH YCTAHOBJICHHOU MOIIHOCTH, B TO BPEMS KaK CYMMAaPHOE 3JICKTponoTped/ic-
HUE JAHHOTO PEruoHa cocTaBisier mpumepHo 15-20 % or obmero copoca
Harpys3ku Bced crcteMbl. CHHXPOHHBIC T€HEPATOPH C PErVILITOPAMU BO30YXK-
aeHust, ocHatneHHbIMU PSS, pacnonoxensl Ha BOCTOKE (Ha AMIIEPOHCKOM MO-
JIYOCTPOBE), A€ COCPEAOTOUCHB MOTPEOUTEIN INCKTPUUCCKONH 3HEPTHH, CyM-
MapHas MOIIHOCTh KOTOPBIX coctaiseT Oomee 70 % oT oOmei Harpy3ku cu-
cteMbl. B cBA3M ¢ 3THM, € TOYKH 3PCHHS MOHHTOPUHTA COCTOSHHS
VCTOWYHBOCTH 3HEPTOCHCTEMBI, BAXKHBIM SBILCTCS OLICHUBAHHUE XapaKTCPUCTHK
HU3KOYACTOTHBIX 3ICKTPOMEXAHHYCCKUX KOJICOaHUH MOIIHOCTEH 3ICKTPONEPES-
Jaq
B CCUCHHUH, CBSI3BIBAIOLICH 3amaJHYI0 H BOCTOYHYIO YacTH SHEPTOCHCTEMBL,
a TakKE B3aMMHBIX YITIOB CHHXPOHHBIX I'CHCPATOPOB, PACIIONOKCHHBIX B 3THX
yacTax. DPPEKTUBHOCTh ASMIIUPOBAHNS KOICOAHUH AOCTUTAeTCS KOOPAHHH-
POBAaHHOH HACTPOHKOH Pa3HOTHITHBIX PETYIATOPOB BO30YXKIACHHSI CHHXPOHHBIX
T'CHEPATOPOB, PACTIONIOKCHHBIX B OOCHX YACTIX CHCTEMBL.

B Hacrogmiee BpeMs HAKOIUICH OIBIT PEIICHHUS 3424 KOOPAWHALUH CHCTEM
OJHOTHITHBIX PETYIATOPOB BO3OYKICHHUS, BBHINOTHEHHBIX Kak Ha ocHoe CJII
[1-4], Tax u PSS [5-11]. [TosToMy BBIOOp PEryAATOPOB BO3OVKACHUSA A BCEX
TCHEPATOPOB PACCMATPHUBACTCSA € TOUKH 3PCHHS VBETHYCHHS JeMIpHpoBaHUS
B3aMMHBIX KONCOAHUH MEKAY OTACTBHBIMU YACTSIMU SHEPTOCUCTEMBL.

B nanHoit pabore mpUBOIATCS PE3YIABTATH AHATH3A SICKTPOMEXAHUUCCKUX
KkoncOaHUH B SHEPrOCHCTEME C PA3HOTHIHBIMU PETYIATOPAMH BO30YKICHHS
U JACeTCsl CPABHUTCTBHAS OLCHKA BIMSHHS KKIOTO THIIA PETYIATOPa HA OTH
konebanus. s pacueTHOH OLCHKH 3HAYCHHH HACTPAHBACMBIX MapaMETPOB CH-
CTEMHBIX CTAOHJIM3ATOPOB HCMOIB30BAH ONTHMH3ALMOHHBINA MOAXON METOJAA
TCHETHYECKOTO ANTOPUTMA.

CrpykTypa MoJenu peryjupyeMoii SHEprocucreMbl ¢ Pa3HOTHIHBIMH
peryasiTopaMu Bo30y:kaeHusi. B sHeprocrucTeMe 31eKTPOMEXaHHUCCKHE Tepe-
XOJHBIC MPOLICCCHI B OOOOIICHHOM BHAC MOTYT OBITh HPEACTABJCHBI CICIYIO-
IEH MOJENBI) COCTOSIHUSL:

x=F(x,U), 1)

Tac x, U- BCKTOPbBI ICPCMCHHBIX COCTOAHUA U YHIPABIACMBIX NICPCMCHHBIX CO-
OTBCTCTBCHHO.
I[J'IH CUCTCMEI C 72 TCHCPATOPAMHU BCKTOP X ONPCACIIACTCA KaK

x:[Si,@i,Ec'J,-,Efd,]T, (2)
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rae 8; — yroi i-ro TeHepaTopa, paa; @; — yriaoBas CKOpocTh poropa; F,; — mepe-
xogaHas IJC, mporopiruoHAIBHAS MPOIOJBHOMY MOTOKY OOMOTKH BO30YyXKIe-
Hus, 0. €.; Ky — OJIC, mponopuuoHatbHas HANPKEHHIO OOMOTKU BO30YXkIC-

HUSL, 0. €.

Kaxapiii aneMeHT BEKTOpa YIPaBIsSEMBIX IEPEMEHHBIX U IPEeaCTaBIsAET CO-
00l BEMTUYMHY, MPONOPLHOHANBHYIO 3HAYCHUIO BEIXOAHOTO CHUTHAJA C PEryIs-
TOPOB BO30YKACHHUS KAXKIAOro reHeparopa. B pabore MOACTHPYIOTCS CXEMBI
U PEKUMBI SHCPTOCHCTEMBI, HA CHHXPOHHBIX TCHEPATOPax KOTOPOI B OCHOBHOM
MPUMCHSIOTCS JBA THIA PETYIATOPOB BO30OYKICHHS — CUIBHOTO JCHCTBUS THIIA
CHIT1 u peryastopsr ¢ PSS.

[TonoOHbIe caydan HUCHONB30BAHUS PA3HOTHUITHBIX PEIYISITOPOB BO30YKAC-
HUS B HACTOSLIEC BPEMsl UMEIOT MecTo B 3Heprocuctemax crpan CHI', B xoTto-
PBIX B KQUeCTBE HOBBIX I'CHECPHPYIOIINX ArperatoB MPUMCHAIOTCS ra3oTypOuH-
vei¢ ycranoBku (I'Y) ummnopraoro mpowmssoactBa. OOwsiuHO reHepaTope 'Y
ocHaireHsl perynsropamu Bo3Oy:kaeHus Tuna UNITROL PSS2A [12, 13].

Ha puc. 1-3 mpuBeneHbl CTPYKTYPHBIE CXEMBI PErYIATOPOB BO30YKIACHUS
turio CHIT1 [14] u ST1A (UNITROL) ¢ PSS2A [13], xoTopeiMH B HACTOSINEES
BPEMsI OCHAIIECHBI CHHXPOHHBIE TEHEPaTOphl 3HeprocucteMsl ctpad CHI'.

U Ki
Lo Ky + 2 >
= 1+ pTov
4 =
S E max
UyCT UO Upmax7 quo _:EO | [
Sy 1 pIy PKY% 1 E et
— s _£°J0 + > > ® E,
EAN L gy TP, Bt teams |2 1+p7, + 1+pT, 4
_ -
8Uyc1~ = 8Uo Upmi" B quo Hovii / : ik
min %
A , i UrO
o Ky . Te
“—D{+ Brox :
—T 1+ pTay |bopemporkn|
l‘jgfc'r = ifO
Puc. 1. CtpykrypHast cxeMa peryisiropa cuipHoro jevicteust tura CJI11
Ot 6roka orpaHnueHNUS Ot 6roka orpaHnueHNUS Ups Tas Use
MHHHMATIBLHOTO BO3CYX- nepeBosbyKIeHUT e —5
nenusa (OMB) potopa (OITP) Kr Tar Kr Unly
1+5T e 1+5T 1 Ur
J —>
1+s5Tg; 1+sTg; 1+sTx
U— Tm Ue— UsU
KR TCI KR

+"U

1+sTx

1
1+sTx

Puc. 2. CrpykrypHas cxema peryisropa UNITROL (IEEE 421-5 tuir ST1A)

[Ipu pacuere 3HaueHHii HacTpamBacMbIX mapameTpoB APB cHHXpOHHBIX
MAIUH OOBIYHO WCHOIB3YETCS JIHHCAPU3NPOBAHHAS MOJCIb, COCTABICHHAS HA
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ocHoBe (1) Ams BEMMYHH NPHPAIICHUN MEPEMEHHBIX COCTOSHHS OTHOCHTEIBHO
TOYKH YCTaHOBUBINETOCA pekuMa. Takas THHEAPU3HUpPOBAHHAS MOACIH IHEPTO-
CHCTEMBI C PA3HOTHITHBEIMH PETYIATOPaMH BO3OVKACHHS MOXKET ObITh MpPEa-
CTAaBJ/ICHA B BHUJE

Ax = AAx + BAU, 3)

rae A — Matpuna pasMepHocTeio 4mx4m ¢ snemeHtamu OF/Ox; B — 1O xe
4dnx(ncpn + npss) ¢ aaemenramu OF/0U; Ax — Bextop coctosaus (4nx1); AU -
BEKTOP BCIWYMH cTabunm3upyromux curHanos ¢ Beixogos APB CHII1 u PSS
Pa3MEpPHOCTBIO (#pss + Mey) % 1; 7 — UNCIIO CHHXPOHHBIX TEHEPATOPOB B 3HEPTO-
CHCTEME; Ny — TO ke ¢ peryasaropamu Bo30OyxaeHus CHIL npss — TO xe ¢ pe-
ryIsTopamMu Bo30yxkacHus PSS.

USTmax USTmax

e

STWl STWZ
—»> 1+ sTw1 > 1+ 57w

1+ 5T 1+ 5T 1+ 5T
+ g + le _> 3—>UST
(1 + 5T 1+ 8Ty 7|1+ 5Ty

USTmin USTmin

Pe STw3 STw4 K.YZ
P+ 5Tws [P+ 5T [P 1+ 5T5

Puc. 3. Crpykrypnas cxema PSS UNITROL (IEEE PSS2A)

OntumanbHas HacTpoiika APB B MHoromamunHoii 3Heprocucreme.
OnHoti n3 BaxxHeHnX 3a1a49 APB CHHXPOHHBIX T€HEPATOPOB ABISETCS o0ece-
YCHUE ACMII(HUPOBAHUS MEKCUCTEMHEIX KoicOaHui. BriGop 3HaueHul HacTpau-
BacMbIX mapameTpoB APB, mpH KOTOpBIX JOCTHUraeTcs HAWIyJImas ICMII-
(UpPYEMOCTh 3IEKTPOMEXaHUYCCKUX KOIeOaHUH B CHUCTEME, B ODIIEM ciydae
MPEACTABISCT COOOH CIOXKHVIO ONTHMH3ALMOHHVIO 3amady. McmombzoBanue
TPaIULMOHHBIX METOAOB PELICHUS 3TOW 3aJa4d HE MO3BOJMACT MOIYYHTH CIO-
OambHBIH ONTHMYM A7 Ha0Opa HACTPOCYHBIX MAPAMETPOB BCEX PETYIATOPOB
BO30YXKACHUS, B TOM 4HCIC U PSS, OAHOBPEMEHHO YIOBICTBOPSIOIINX BCCH CO-
BOKYITHOCTH BO3MOXKHBIX PEKHMOB PaOOTEI CHCTEMBI.

B Hactosmee Bpems 11 onTHManbHOrO BeIOOpa nmapametpoB APB mmupokoe
MIPUMEHEHHE ITOIYIHIN METOABI HCKYCCTBEHHOTO HHTENIEKTa [15, 16], koTopsie
HE UMCIOT TaKUX OTPAaHHYCHHU AT PELICHUS ONTHMHU3ALHOHHOHM 3aJadu, Kak
HeoOxoauMocTh An(ddepeHIUPYEMOCTH LENeBOH (PYHKIHH, HATHYIHE OTHOTO
ontumyMa U T. 1. B obmem Bune nenesas GpyHKIMA, IO KOTOPOH MOXKHO HICH-
tudunuposate napaMerpsl APB co 3HaueHHMSMH, 00CCHIEUHBAIOIIUMH OITH-
MaNbHYI0 CTCHECHb ACMII(QUPOBAHUSA BICKTPOMEXAHUUCCKUX KOJICOAHWH B CH-
CTEME, UMCET BUA

j:maX{Re(ki)}, ieP, “4)

Trac P- COBOKYITHOCTD 3JICKTPOMCXaHUICCKUX PCKUMOB B CUCTCMC IIPU PA3TUIHBIX
BO3MYyIIAIOIUX Bo3acHcTBIIX; Re (ki) — JACHCTBUTENBHASL COCTABILIOMIAS COO-

CTBCHHOT'O 3HAUCHMUSI, XaPAKTEPUBYIOLIETO i-i 3IEKTPOMEXAHUUCCKAN PEKUM.
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VYayumenue aemmdupoBanus KoneOaHUH CHCTEMBI cOriacHo (4) coorBer-
CTBYCT HAUOONBIIEMY CMEIICHUIO COOCTBEHHOT'O 3HAYCHHUS A; BJICBO OT MHUMOU
ocu [11]. Ilpm sTOM onTHMAaTBHBIH ITOWCK 3HAYCHUI HACTPAMBAEMBIX IapaMeT-
poB APB u PSS mpoussoautcst B 3aaHHBIX Ui HUX HHTSPBATAX BO3MOMHBIX
snaucHuit (tadma. [11-113).

His pacemarpusaemoro tumna PSS (puc. 3) B kauecTBE HACTPOCUHBIX Mapa-
METpOB ObLTH MCTOMB30BaHbBL {wi, T'w2, T'ws, T'wa, Ks1. OCTambHbBIC TapaMETPhI
B COOTBETCTBUH € pekoMeHarmsaMu [13] BeiOpanbl (PUKCHPOBAHHEIMH B MHTEP-
BaJIC UX THIOBbIX 3HaucHui (tadm. I13).

C y4eTOM HW3J0KEHHOTO BHILIC MPH ONTHMH3AUUH (GYHKOHH (4) orpaHude-
HUSAMH SBISAIOTCS TPAaHHYHBIC 3HAYCHUS HACTPAUBACMBIX NAPAMETPOB, KOTOPHIC
33Jal0TCS B BUJE!

K§™ < Ky < K§™, (5)
K&t < Ky < K§* (6)
K§5 < Kwo <K§%, (7)
K§y5 < Kws <K§y ()
K3 < Kwa <KGE. )

Jis moucka ontumanbHbIX 3HaueHHH mapamerpoB PSS (Ksi, Kwii, Kwai,
Kysi, Kwais 1 =1, 2, ..., npss) OblIa UCHONB30BAHA MMPOrpaMMa T'CHETHUSCKOTO
aJrOpPUTMa, KOTOPas PeaTu3yeTcsd B BUAC TAKHX 3TAIOB, KaK:

o popmMupoBaHHE HAYANBHOH MOIMYSLMH XPOMOCOM, COCTABICHHOH W3 IO-
CIICAOBATEIBHOCTH 3HAYCHUH UCKOMBIX mapameTpoB PSS, BriGupaeMmerx u3 00-
JaCTH UX 3aJaHHBIX 3HAYCHHUU € MCIONB30BAHHEM NpUHIHMMNA pyiacTku. Kaxno-
My Ha0Opy MOCIEAOBATCIBHOCTH mapaMeTpoB PSS cooTBETCTBYET 3HAYCHUE
neneBod QyHKIUH,

e 0TOOp M3 HAYAIBHOMN MOMYISILIMA OTHON MK OOJICE MOCISAOBATCIBHOCTSH
napametpoB PSS, mpu KOTOPBIX TOCTHraeTCs BHICOKAS CTCICHBb ASMIT(UPOBAHUS
3JCKTPOMEXAHHYCCKUX KOIEOAHUH, T. €. OTH HOCICAOBATEIBHOCTH CUUTAKOTCS
HAWTYYIIIAMH A5 BOCIIPOH3BOJACTBA HOBOT'O MOKOJCHHS MOCIEIOBATEIBHOCTEH,
HMCIOLINX emle Oonplice NpUOIIKCHUE K ONTUMYMY LIEICBOH (DyHKLIHM,

e Ha OCHOBE OTOOPAHHBIX HAMIYYILINX 3HAUCHUH mapamerpos PSS dopmupy-
ercsa HoBas nonyasuns. C 3TOH LEnbro NPUMEHSIOTCS ABa ONepaTopa — Kpocco-
Bepa u Mytauud. C mOMOIIBIO OnepaTopa KpoccoBepa U3 ABYX UMCIOIIUXCS I10-
CIICAOBATEIBHOCTEH TCHEPHUPYIOTCSA ABE HOBBIC, & OMEPATOP MYTALUH MOIU(U-
LUPVET OJHY M3 3THX MOCICAOBATCIBHOCTEH B Apyrvio. B maHHOM ciyvae
B Ka4YECTBE OMEPATOPa KPOCCOBEPA HUCIONB3VETCA MPOCTAs MEPEKPECTHAS Tepe-
CTaHOBKA;

e MPOLIECC MOBTOPSIETCH A0 CXOTUMOCTH LIETCBOW (PYHKIMM — MOTYUCHHS
HaOopa onTuMabHBIX mapaMeTpoB PSS, obecneunBarommx BHICOKYIO CTCIICHB
JeMIIpUPOBaHUS ICKTPOMEXAHUICCKHX KOJICOAHUH B CHCTEME.

PesyabTaThl HccnenoBaHuid. 31eCh MPUBCIACHBI JAHHEIC AHATH3A 3ICKTPOME-
XaHHYCCKUX MPOLECCOB B CHCTEME «A3ZCPIHEPKHU» OT PasIHdIHBIX BO3-
MYIIAOMUX BO3JCHCTBUH M BIMSHHE HA HHUX THIA PEryJATOpPa BO3OYKICHUS
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CHHXPOHHBIX I'eHepaTopoB. s cXeMbl «A3epoHEpKU» ACMIIHPOBAHUC IICK-
TPOMECXAHHYCCKUX KOICOAHHH MO DJIEKTPHUCCKONU CBA3M MEXKIY 3amagHbIM
Y BOCTOYHBIM PETHOHAMM CTPAHBI SIBJSICTCS OXHUM W3 BRKHBIX YCIOBHH YCTOM-
9UBOH paboThl cucTeMbl. C yIETOM 3TOro OblNa NPUHATA PACUCTHAS CXEMa CETH
(puc. 4), B KOTOPOU 3ICKTPOCTAHLIMH, PACIIOIOKCHHEIC HA 3amaje, ObLTH Mpea-
CTaBJICHBI TPEMSI SKBUBAJICHTHBIMH reHeparopamu (1, 2, 3) ¢ peryasTopaMu BO3-
oyxgenns CHII1, a 3mekTpocTaHIMM HA BOCTOKE — JABYMSI SKBHBAJICHTHBIMU
reaeparopamu (4, 5) ¢ peryasropamu Bo3Oy:xkacHus ¢ PSS2A. Tlapamerpst
Y MHTEPBAIBI BO3BMOXKHBIX 3HA4YCHUH perymsaropos Bo3OyxaeHus CAIl u STIA
¢ PSS2A nmpuseaensr coorsercteenHo B Tabda. [11-113.

As'PBC-330
330xB

-  —
—.
| RA| I~ I T 93
T-47 poMy3eI
220 kB

T-60
2900 MB
T, 81 JTum.38 200 MBA
: Harp-23 — T-23 T-22 E
11,539 M T-4 @ 20()@;3%00 MEASo
Arma V 801 MBA] 150 MBA
33(§LKB Armepon 33 i T-46
330 kB 41 200 MB Harp.-2
s Iponysen 50 MBA
- 110 kB
T 7 rarp-22 () 399 MBA . Ter-5
1500 MBA 350 MBr
n AT
IEPOH.
330k 220 kB i T-61
: marp-18 400 MBA
Harp-53 100 MBA
" 100 MBA .19 @2
Harp- = Harp.-
97,05 MBA ARN/AR0/200 MBA 2gr0plééA 100 MBA
Harp-32
Amm-Baitpani| 0 MBA

220 xB

Harp-18

Fer3 9,487 MBA

450 MB1

Puc. 4. PacueTHad cxema ceTH

Pacuersr nposoauuce mo mporpamve ETAP, npu atom perymstopsr Mmoze-
auposanuck ¢ nomorpio 010ka User-Defined Dynamic Models (UDM) [17].

B ta6n. [14 npuBomsITCS THIIOBBIC 3HAYCHUS MAPAMETPOB CHHXPOHHBIX I'CHE-
paTopos.

Ha puc. 5-8 mokazaasl KpuBBIE, XapaKTEPHU3VIOIIHE 3JICKTPOMEXaHUUECKHE
MPOLICCCHl B JHEPTOCHCTEME, BBI3BAHHBIC OOIBIIMMH BO3MYIIAMOLMIMMU BO3-
pevcteuamu B e TpexdasHeix K3 Ha mmHax m/ct «Ammepon-330 xB»
u «Armkabeau-330». PacueTsl MPOBOIUINCE TSI CIYIACB CXEMBI, B KOTOPOH HA
APB renepatopos 4, 5 clCTEMHbIC CTaONTNU3ATOPI OB B Pab0OYEM H OTKIHOUCH-
HOM coctosiHusX. I1pu atom mapametpsr PSS arperaros Oplnu HacTpOCHBI Ha 3Ha-
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yeHUs, NpUBeeHHbIC B Ta0M. 1. OHM NONyYeHBI W3 ONTHUMHU3ALMOHHBIX PACYCTOB,
BBITIOJTHEHHBIX B COOTBETCTBUM Cg 2TOAOM F€HETHYECKOro anropurma [16].

300 - |
200 | /\ / \X(/Q/

100 . f \ \/ \ J

’ 2 4 6 8 10 12 14 16
-100

Puc. 5. KpuBbie MBMCHCHUSA JICKTPUICCKON MOITHOCTH TE€HEparopa 4 B pexKimMe
tpexdasHoro K3 na mmuax m/ct «Amuepon-330 kB» ¢ a — BKIFOYCHHBIMH,
6 — orroueHHbIMU PSS Ha reneparopax 4, 5
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Puc. 6. KpuBsle m3MEHEHI B3aMMHOIO YIJIa POTOPOB reHepaTopoB 4 u 1 B pexxu-

Me TpexdaszHoro K3 Ha munax m/ct «Ammepos-330 kBy» ¢: a — BKIFOUCHHBIMH,
6 — orkmoucHHbIMU PSS Ha reHeparopax 4, 5
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Puc. 7. KpuBble M3MEHEHHA 37IEKTPHUUECKON MOIIHOCTH I'eHepaTopa 4 B pekuMme
tpexdasunoro K3 ma mmnax w/cr «Armkabean-330 kB» ¢ a — BKIIOUYCHHBIMH,
6 — otxmoucHHbIMU PSS Ha renepatopax 4, 5
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Puc. 8. KpuBble U3MeHEHHUS B3aUMHOTO YIJIa POTOPOB TeHEpaTopoB 4 U 1 B pexu-
Me Tpexdasznoro K3 Ha mmHax 1/ct «Armkadem-330 kBy ¢ a — BRIIOUEHHBIMHY,
0 — oTkroueHHbIMH PSS Ha reneparopax 4, 5

Tabnuya 1
3naveHus1 mapamerpoB PSS nociie ontuManbHoi HacTpoiiku
Ilapamerp Kq Ty Two Tws Twa
T'eneparop 4 8 4 4 4 4
T'eneparop 5 6 2 2 2 2

U3 puc. 5, 6 BuaHO, uto aemndHupoBaHNc KONCOAHUN KaK MO AMILIUTYIE, TaK
U MO BPEMEHH HauOOIee 3aMETHO NPOSBIICTCA Npu BKIoueHHbIX PSS B cyuae
K3 na n/ct 500/330 xB «Amnmepon».

Brusuue PSS nHa memnduposanue xonebanuii B AuanazoHe 00JCC HUZKHX
YACTOT, XaPAKTCPHBIX [T B3AMMHBIX KOJCOAHHI YIJIOB POTOpA reHeparopa 4 ¢
PSS u poropa reneparopa 1 ¢ peryasropom Bo3OY:KACHHUS CHIIBHOTO ACHCTBHUS,
BraHO U3 puc. 7, 8 mpu K3 B pasHbIX 4acTIX CXEMBI CHCTEMBI.

BbIB O I bl

B sueprocucremax crpan CHI' B psiie ciyuacB B KQueCTBE COBPEMECHHBIX TCHE-
PHUPVIOLIHX 3HEPIHIO TEXHOIOTUH NPHUMEHAIOTCS Ta30TYPOUHHEIC YCTAHOBKH, CHH-
XPOHHEBIC TEHEPATOPbl KOTOPBIX OCHALICHEI PEryISATOPAME BO30OYKICHHS C CUCTEM-
HeiMU cTabumuzaropamu. APB ¢ PSS (yHKIIHOHATBPHO OTIMYAIOTCS OT PEryBiTo-
POB BO30YKACHHS CHITBHOTO ACHCTBIS, H UX YHCIIO MOCTOSHHO YBETUIHBACTCSL.

Paznuuus npoueccoB dyukiuonuposanust APB cunbrHoro ngeiicreus u APB
¢ PSS ycrnoxua0T ocymecTBieHHEe CKOOPANHUPOBAHHOW HACTPOUWKH HX Tapa-
METPOB At LeieH 3¢hNEKTUBHOTO ASMIBHUPOBAHUS IICKTPOMEXAHUICCKUX KO-
7e0aHul B SHEPTOCHUCTEME.

B pabote npuBomiaTCs pe3ynbTaThl MOACTUPOBAHUS U AHATN3A SICKTPOMEXa-
HHYECKHX MPOLIECCOB B SHEPIOCHCTEME C PA3HOTHITHBIMH PETYIATOPaMU BO3OVK-
nenus cunpHoro nperictsus u APB ¢ PSS. Ha mpumvepe cuctemel «AszepaHepxuny,
B KOTOPOH B HACTOSILEE BPEMsI HCIOMb3YIOTCS PErYISTOPbI BO3OVKACHUS CHITBHO-
ro aciicteug tuna CHI11 u APB ¢ PSS tuna UNITROL, nonyueHs! cpaBHUTEB-
HBIC OLECHKU BiamsHHA PSS Ha 31eKTpOMEXaHHYECKHE MPOLICCCHI, BBI3BAHHBIC
Tpex(hazHBIMH KOPOTKUMH 3aMBIKAHUSIMH B PA3IHIHBIX MECTAX CXCMBIL.

Ha ocHOBe MeTOma TEHETHYECKOro aNropUTMa MOMYUCHB! OLCHKH MapaMeT-
poB APB ¢ PSS, xapakrepusyromux BO3MOKHOCTUA ASMITUPOBAHUS KOICOAHHH
MOIIIHOCTH, COOCTBCHHBIX W B3aHMHBIX VIJIOB CHHXPOHHBIX I'eHEpaTtopos. Pe-
3VIBTATHI MOKA3BIBAIOT, UTO 3 dexTuBHOCTE AemMndupoBanus HanbOoIce 3HAYH-
TEIBHO MPOSIBIETCS HA HU3KHUX YacTOTaX KONCOaHHH.

IHpunooicenusn
Tabnuya 111
ITapamerpsr APB-C/II1
ITapa- HasHadere En. Juanazon
MeTp U3MEPEHUsI| H3MEPEHUs
Ky [KonddrmeHT yeumeHMs 1o OTKITOHEHUIO HATIPSKEHIS 0. €. 25, 50,75, 100
ki |KosddurmeHT yeuneHus 1o Ipou3BOIHON OTKIOHEHYS Ha-
TIPSKEHUS 0. €. 0-6
K, |Koapdmment ycrreHus 10 OTKIOHEHHIO YaCTOTHI 0. €. 0-15
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K% [Kooddrmment ycrrenus 1o Iporu3BOTHON OTKITOHEHHS Yac-
TOTBL 0. €. 0-6
Kir KoappurmenT yereHus 1o pon3BoJHON ToKa poTopa 0.¢. 0-2.8
Oxonuanue maén. 111
ITapa- HasHaverme En. Juanazon
MeTp U3MEPEHUsI| H3MEPEeHUs!
T, |ocrosnHas BpemeHu OOLIEro KaHana peryiusaropa c 0-0,04
Ty [locrosmHas BpeMeHH GII0Ka H3MEPEHHS YaCTOThL c 0,924
Ty  [llocTogHHad BpeMeHH QUILTPa IOCTOSHHOM COCTaBILIONIEN c 2.4
Ty |llocrosHHas BpeMeHU U EPEHIMPYIOIETO 3BeHa KaHaa
HaIIPSKEHUS c 0,03
Ty  [UocTosmnas BpemMeHy TMpPEPEHIMPYIONIETO 3BEHa KaHaIa
YacTOTHI c 0,02
T  [UocTosnas BpeMeHr TMpPEPEHIMPYIONIETO 3BEHa KaHaa
TOKa poTopa - 0,4
Tabnuya 112
ITapamerpor APB IEEE 421-5, Type ST1A (UNITROL)
ITapa- Ex JluarazoH
Hasnauenue u3Mepe-
MeTp HU3MEPEHUS
HUS
Tr  |locrosmHas BpeMeHN H3MEPUTENHHOTO QUITBTPa c 0,020
Ts |llocrosHHas BpeMeHH OOKa YIIPaBICHUS BEHTHIIS
U IipeoOpazoBarers 0,004
Kk |KoadpdurmmeHt xoMIieHCaIH PeakTUBHON MOTITHOCTH 0.¢ -0,2—+0.2
K1y |KonddrmeHT KOMITEHCAITAN aKTHBHOM MOTITHOCTH . -0,2—+0.2
Ky |KospurmeHT ycuneHus B yCTAaHOBUBITIEMCST PEKIME 0.¢€ 10-1000
Tg1 |IlocTosHHAst BpeMeHU NEPBOU 3aJIEP>KKHU PeETYISITopa c Tpi 2 Tpy
Ty, |IlocTosHHAst BpeMEHU BTOPOM 3aJIEpKKU PETYISTOPpa c 0<Tp =Ty
Tc1  |IlocTosHHAsE BpeMEHH MIEPBOTO OIIEPEKEHUS PETYISITOpa c 0,01-10
T |IlocTosHHAsE BpeMEHH BTOPOTO OLIEPEKEHUS PEryIsITopa c 0,01-2
U,  |MakcuManbHOe 3HAUCHIE BRIXOHOTO cHIrHana APB 0. €. DOUKCHPOBAHHEBIH
U, |MuHMMaTbHOE 3HAYCHHE BHIXOIHOTO cHrHana APB 0. €. DOUKCHPOBAHHEBIH
Tabnuya 113
ITapamerpni PSS IEEE PSS2A (UNITROL)
[RB1Z131510E2]
Juanazon
ITapametp HaznaueHue u3Mepe-
HU3MEPEHUS
HUS
Twi> Two  [llocTosHHAS BpeMeHN H3MEPUTETHHOTO QUITBTpa c 0,1-30
Ton T [locTosiHHAs BpeMeHH OJI0Ka yIIPaBJIEHUS BEHTHIIS
W3» & wa U TIpeoGpasoBaTes c 0,1-30
Ks Koappurmment yerwnenus PSS 0. e. 0,1-50
K Kosdurment xomiieHcarmm Juis pacuera HHTErpaia
52 DIEKTPUYECKOM MOIITHOCTH 0,01-5
K¢ Koa¢pduimeHT coriaacoBaHus CUTHATIOB 0,01-50
T1, T3 [locTosIHHAsI BpEMEHH OIIEPEKEHUS CXEMbI 0,0-2,5
T5, Ty [ locTosIHHAsI BpEMEHU 3a/ICPKKH CXEMBI c 0,0-2,5
T [locTosiHHAs BpeMeHH IS pacueTa UHTerpaja SIek-
7 TPUUECKONH MOITHOCTH c 3-30
T [locTosiHHAs. BpEeMEHH OTCIESKUBAIONIET0 GUiIbTpa
8 CTYIIEHYATOI'0 CUTHAJIA c 0,0-2,5
T [locTosIHHAS. BpEMEHH OTCIIEKUBAIONIET0 QHIIBTPa
o CTYIIEHYATOI'0 CUTHAJIA c 0,0-2,5
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M CrerneHp QIIBTpa CTYIICHYATOrO CUTHAA - 2-5
N CrerneHp QIIBTpa CTYIICHYATOrO CUTHAA - 14
Ustmax ~ |MakcuMalIbHOE 3HaUCHME CUTHAIIA CTaOITH3AII 0.¢. 0,0-3,277
UsTmin MuHIMaIEHOE 3HAUYCHIE CUT'HATA CTaOMIH3aIlii 0.¢. 0,0-3,277
Tabnuya 114
TumoBbIe 3HAYEHNSI TAPAMETPOB TeHEPaTOPOB
Tur Xy, %| x7, %| x5, %] x,, %| x4, %| x5, %| x5, % Tao, ¢| Tio, ¢ | Tg0.¢| Tq0.¢ | T;.¢
TypGorene-
partop 110 | 23 12 11 | 108 | 15 12 | 5,6 10,002 3,7 [0,002] 5
T'umporene-
partop 115 | 37 | 24 15 75 75 34 5 0,03 - 0,05 5
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