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lMpuBeaeHbl 0ocHOBHbIE PO6EMb! B yripasieHun n asTomatudaummn SLLUTII. BbigBaeHo, 4To cy-
LjecTByroLUME MeToanKMN Bblibopa aaekTpuyeckoro pexmuma ILUTI paccmaTtpuBaroT yCTaHOBKY
OTAE/1bHO, BHE KOMIIEKCA, YTO HE MO3BOJISIET ONTUMU3NPOBATh PABOTY YCTaHOBKU C TOYKU 3PEHUS
BbIMOJIHEHUS [71aBHbIX TEXHOJI0MrM4eckux TpeboBaHuii aas SLUTI.

KnioyeBblie cnnoBa: MexXa/1eKTPOLAHbIV IPOMEXYTOK, yrpaBaeHne, aBToMaTn3aLmns, 9/1eKTpoLuia-
koBasi TuresnbHas naaska (9ALUTI), onTumm3ams.

HaBeaeHo ocHOBHI npobiemu B yripaBiHHI Ta asToMmatm3adii ELLITIT. BusiBieHo, Lo iCHy04i MeTo-
AVKV BUOOPY eN1IeKTPMYHOro pexvmy ELLITIT po3rnsaatoTe yCTaHOBKY OKPEMO, 03a KOMIIEKCY, LLIO
He [103B0JISIE ONTUMI3yBaT POBOTY YCTAHOBKM 3 TOYKM 30PY BUKOHAHHSI OCHOBHMX TEXHOIOMYHNX
Bumor aas ELLITI].

Knio4oBi cnoBa: mMixXenekTpoaHu rnpoMIXOK, yrnpasJliHHS, aBTomMarmnaalis, eaekTpoLLiakosa
TurenbHa nnaska (ELUTIT), ontumizayis.

The main problems of the control and automation ESCR are depicted. Revealed that the existing
procedures for the selection of the electric mode ESCR consider installing separately, outside the
complex doesn’t allow to optimize the operation of the system in terms of performance of the main
technological requirements for ESCR.

Keywords: interelectrode gap, control, automation, electroslag crucible remelting (ESCR) opti-
mization.

BeseneHune
Ba>KHe|7|Lu|/|M HanpaBneHMeM obOecrneyeHns KayecTBa U yBeIMYEHUS NMPOU3BOAUTE-

JNIbHOCTU METaINTyPru4yeckon NpoaykLmMn SBASIeTCS co3a4aHne aBTOMaTU3NPOBaHHbIX
CUCTEM ynpaBfieHUst TeXHoNnorm4yecknmm npoueccamu (ACY Th).

BmecTe ¢ Tem, meTannypruieckme npouecchbl — OOHN N3 Hanbosiee SHEProEMKMX B
NMPOMbILLNEHHOCTN. DHeprocbepexeHne Npu NPOoM3BOACTBE NMPOAYKUMN Pa3INYHbIMK
SHEProHOCUTENSAMU (3N1EKTPOSHEPTNEN, MPUPOAHBLIM Fra30M, MHEPTHLIMU rasamu,
KMCMOPOAOM, Ma3yTOM) — OZIHO N3 BaXKHENLLINX HANPaBIEHNIM CHUXEHNS CE6EeCTOUMOCTH
BbINfaBNgeMOmn CTanu.

Mpobnema coBepLIEHCTBOBAHMS CYLLIECTBYIOLLMX M CO3AaHNE HOBLIX CUCTEM YNPaBIEHUS]
npoueccamMmu cneymanbHON 3eKTPOMETaNNYyPrum, B HaCTHOCTU 3NEKTPOLLIaKOBOMN
TurenbHom nnaekon (SLUTI), He yTpaTuna ceoel akTyanbHOCTU. HaobopoT, B CBA3M C pac-
TYLLLEN NOTPEOHOCTLIO B CINTKAX, Tak HAa3blBAEMbIX CYNePCNIaBOB, A1 HYXK/, SHEPreTUKU,
MeTasulypru CTOJIKHY/IUCb C TEM, YTO CYLLECTBYIOLLME CErOAHS CUCTEMbI YNpaBneHus
OLUTM He obecneymBaloT OCTATOYHOM CTabUILHOCTM NpoLecca, 0COBEHHO KOHTPONS
3arnybneHns anekTpoaa B LWnak u ctabuibHOM NPON3BOANTENBHOCTU [2].

MepenoBbiMN 3arpaHNYHbIMU U OTEYECTBEHHBIMU BUPMaMU B HACTOSILLLEE BPEMS
pa3paboTaHo HECKONLKO Moaenen u cuctem ynpasneHmsa SLUTI. MHocTpaHHbIe pa3-
pPaboTKN OPUEHTUPYIOTCSA HA BbICOKOE KAYeCTBO MCXOOHbIX MaTepuanoB, NPakTUYeCKn
HEeOOCTUXUMOE OIS NPeanpuaTuii YkpauvHbl. [109TOMy BHeApPeHUE Takmx pa3paboTok
Ha OTEYECTBEHHbIX MPEeANPUATUSX HE MPUBOAUT K MONOXUTENBHOMY pe3ynbTaTy.
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OTeuecTBeHHbIE pa3paboTku, Kak NPaBmIo, OPUEHTMPOBAHbBI HA CTabMIM3ALMIO OTAENbHbIX

napameTpoB NpoLLecca, Yero sBHO HeoCTaTouHo. MoaToMy, Nnpexae Bcero, Heobxoam-

MO 06paTUTb BHMMaHME Ha yfy4lleHne aBTOMaTUYECKON CUCTEMbI YNpaBieHNs nevamMm

SQLITM (ACY TN SLUTI), ocHOBaHHOW Ha COOTBETCTBYIOLLLEN MaTeEMATUYECKOW MOAENN.
lMoctaHoBka 3aaa4u

B oTnmyme oT yCcTaHOBOK anekTpoLlunakoBoro nepennasa (SLLUM), B TEXHONOrM4eCcKoMm
CMbICJ/ie aBTOHOMHbIX, ONTUMU3aUMSA PEXNUMOB ycTaHOBOK SLLTI BO3MOXHaA TONbKO
B COCTaBe TEXHOJIOMMYECKOW NMNHNM HGACOHHOTO 31eKTPOLLINAKOBOro nutbs (P3J1),
LLEHTPOOEXHOr0 3/IEKTPOLLIAKOBOro NTha (LLOLLUJT) nnn anekTpoLunakoBoro KOKUIbHOro
nnTba (BKJT), Tak kak npoaykT ILUTM — xuakmin meTann — ABNSeTCs NPOMEXYTOYHbIM.

MaBHbLIM TEXHONOrMYEeCKMM TpeboBaHueM, npeabasnaembiMm kK LTI, asnaeTcsa
coBMnageHne BO BPEMEHN B MOMEHT OKOHYaHUS MiaBky OBYX YCIOBUN: HakomniaeHne
3a[aHHOr0 KOMYEeCTBa XMOKOro MeTannia n OCTUXEHWE UM 3a0aHHOMN TEMMEpPATypbI.

Bo3moxHbI ABa BapuaHTa paboTbl komnnekca ©3J1, LLSLLT nnm 3KJT, koraa nopsaok
paboTbl KOMMEKCA ONpenenseTcs B NepBOM Cllydae — TUresibHOM NaaBkoW, a BO
BTOPOM — INTENHbIM 000pyaoBaHneM. B nepBom cnyyae HEOOXOAMMOCTb MOBLILLEHWS
NPON3BOAUTENIbHOCTU, @ BO BTOPOM — HEODOXOAMMOCTb COMacoBaHUS MIaBUIbHOIO U
NNTENHOro 0bopyaAOBaHUS CTAaBAT BOMPOCHI yNpPaBieHUs 9NeKTPUHECKUM PEXNMOM
OLUTI He TONbKO C Lenbio YOOBNETBOPEHUS IMTABHOMO TEXHOOMMYECKOro TpeboBaHus,
HO U1 C LLeNIbl0 MMHUMM3aLMM BPEMEHU NNABKK (B MEPBOM Clly4ae), OKOHYaHUS MaBku K
3a4aHHOMY MOMEHTY BPEMEHM (BO BTOPOM).

0630p NUTEpaTYpPHbIX AaHHbIX NOKasas, YTO CYLLUECTBYOLIME METOOMKN BbiDopa
anekTpu4deckoro pexmnma SLUTI paccmaTpuBaloT yCTaHOBKY OTAENIbHO, BHE KOMIMJIEKCa,
4YTO He NO3BOJISIET ONTUMU3NPOBATL PAbOTY YCTAHOBKM C TOYKM 3PEHUS BbIMONIHEHUS
rMaBHbIX TEXHONormyecknx TpedosaHmii ansa SLUTI [3].

PelweHre no ynpaeneHnio TPebyeT HanMumsa ONnMcaHus 3neKTPoLLIakoBOro TUrs,
Kak HakonuTens n HenocpeAcTBEHHO OObekTa ynpaBneHus. Ecnn gns knaccmyeckoro
3/1IEKTPOLLNIAKOBOro rnepeniaea 3ToT BONPOC AOCTAaTOYHO XOPOLIO PacCMOTPEH, TO
ansa yctaHosok SLUTI B nuTepaTypHbIX MCTOYHUKAX Tako MHPOPMaLN BbISIBIEHO
HEea0CTaTO4HO.

MoaTomy no peaynbratam aHanm3aa HyXXHO CHOPMYIMPOBaTb NyTU PeLleHNs AaHHOrO
BOMpoca.

B pesynbTate aHanu3a ycTaHOBJ/IEHO, 4TO paboTy HEOOXO0AMMO NPOBOAUTL
Nno ABYM HamnpaBJieHNndamM: co3agaHne aBTOMaTM3VIpOBaHHOVI CNCTEeMbl KOHTPOJIA ”
ynpaBneHus; paspaboTka MaTteMaTn4eckon Moaenu ¢ Lesbio UCCneaoBaHus rnpouecca
QNEeKTPOoLIakoOBOro nepernsiasa n co3gaHune oNTUMaNIbHOM MaTeMaTU4eCKom Monaenun
ynpasfieHUst B @YHKLMN COCPEeNOTOYEHHbIX NapaMeTPOB MPOU3BOAUTENIBHOCTMU.

Lenbto nccnenoBaHmi ABASETCA U3YYEHNE PEMYIMPOBOYHbIX XapakTePUCTUK YCTaHOB-
kn QLUTI, Tak Kak OHM OTpaXatoT BANSHNE HA PEXMM NeYr BO3AENCTBUIN, KOTOPbIE HEMO-
CpeacTBeHHO 1 eCTb yNnpaBJAIOWNMUN — USMEHEHME NMOJIOXKEeHNA 31eKTpoda B LLITaKOBOM
BaHHE N N3BMEHEHUE HanpPa>XXeHn4. C LeNblo OUEHKN BIIUAHNA HA 9TU CbaKTOpr TEen0BbIX
NPOLECCOB B YCIIOBUSAX HENIMHENHOCT LLIAKOBOW BaHHbI HEOOXOAMMO NOCTPOUTL CTaTU-
yeckme 1 ANHaAMMYECKNE PEryIMPOBOYHbIE XapakTePUCTUKM C 1 6e3 y4ETA HENIMHENHOCTH.

Pesynbtartsl nccienoBaHuii

Ocoboe 3HaYeHne MMeeT pPerynmpoBoyHas xapakTepuctuka npu M3MeHeHun
MOJIOXEHUS 3N1EeKTPoaa B LWIAKOBOM BaHHE — OOHOM M3 OCHOBHbIX BO34ENCTBUN MpKn
OMHaMNYeCKOM yrnpaBsieHNN PEXNMOM MiaBKU.

B TO e BpemMsa nNpaMoe naMepeHmne MexanekTpogHOoro npoMexyTka 3aTpyaHeHo, 1
Ong onMcaHund noJioXkeHud asiekTpoaa B Liake HeO6X0,EI,I/IMO NcnoJsib30BaTb KOCBEHHbIE
napameTpbl — SﬂeKTpMHeCKMVI TOK UM 3NIeKTpn4eckoe ConpoTmBieHmne LLIJTAKOBOM
BaHHbI. B cBA3K ¢ 9TnM, BMeCTO peryﬂMDOBOHHOﬁ XapakTepuctmkn npm "smeHeHnmn
MOJIOXEHNSA 3NeKTpoaa B LWIAKOBOW BaHHE OObIYHO CTPOATCHA PErynpoBOYHbIE
XapakTepuUCTUKN, KOTOPbIE NpuHaanexaT GYHKLUNN yKa3aHHbIX KOCBEHHbIX NapaMeTpPOB.
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Takne xapakTepuUCTUKN Ha3bIBAIOTCS 3/1EKTPUYECKUMUN. DaKTUYEeCKn OHU SABASIOTCS
BHELUHMMM XapakTepUcTUKaMm UCTOYHMKA NUTaHUS ¢ 06aBOYHLIM COMPOTUBIIEHNEM
B BMAE COMPOTMUBEHMNSA TOKONOABOAOB M HE OTPaXalT 31eKTPOTEXHOOMMYECKMX
MPOLECCOB B CAMOI BaHHE.

OnpepeneHve cBA3€ell NapaMeTpPOB 3JIEKTPUYECKOr0 pexmma WwiaakoBOoun
BaHHbl OCYLLECTBSIOT C MOMOLLbIO SNTEKTPUYECKNX XapakTePUCTUK, NOYyHEHHbIX
aKCnepuMeHTasIbHbIM UM PACYETHBIM MYTEM 3aBMCMMOCTEN BXOAHOIO CONPOTUBAEHMUS
BaHHbl 1 NONIOXEHUs anekTpoda B Hel [1]. Tak kak LinakoBas BaHHa B 0OLLEM ClyHae
SABNIIETCS YCJIOBHO-HENMVMHEHBIM 3JIEMEHTOM, 3aBUCUMOCTb BENINYMHbI MEX3NEKTPOAHOIO
NPOMEXYTKa OT CONPOTUBIIEHNS BaHHbI ABNSIETCA HEOQHO3HAYHON.

Taknum 06pas3om, perynmpoBOYHas xapakTepucTuka MoxeT ObiTb NpeacTaBieHa
B BMOE COBOKYMHOCTU 3NEKTPUYECKOWN XapaKTepUCTUKM, ONUCHIBAIOLLLEN MPOLIECCHI B
3NEeKTPUYECKOW LIEMN HE3ABUCUMO OT 3/IEKTPOTEXHOSIOMMYECKMX PEXNUMOB YCTAHOBKM, U
3aBMCUMOCTU BENNYNHBI MEXI3NEKTPOAHOIO NMPOMEXYTKa OT CONPOTUBIEHNS LLNAKOBOM
BaHHbI, OTpaXaloLlen BANUSHUE 3/IEKTPOTEXHONIOTMYECKNX PEXNUMOB BaHHbl Ha €é
3N1EKTPUYHECKNI PEXUM.

B ycTaHoBKax 31eKkTpoLLIakoBOro nepeniaBa HeJIMHENHOCTbIO LUTaKOBOM BaHHbI
4aCTO MOXHO NMPeHebpeYb, HTO B 3HAYNTENIbHOM MEpPE YyNPOoLLAeT PaACYETbI 3NIEKTPUHECKUX
pexnMoB neyen. B yctaHOBKax 9nekTpoLLIakOBOM TUFeNbHOM MaBKuy LLNakoBasi BaHHA
obnagaeT CyL,eCTBEHHOM HENIMHEMHOCTbIO, M MO3TOMY BO3MOXHOCTb TaKOr0 YNpPOLLEHNS
TpebyeT cneumanbHOro aHanmaa.

MposaBneHne 3TON HENNHENHOCTU N3-3a BbICOKON MHEPLMOHHOCTU MPOLLECCOB
npeobpas3oBaHUs SNEKTPUYECKON SHEPT NN B TEMJIOBYIO PA3INYHO NPU Pa3HbIX CKOPOCTSAX
M3MeHeHUs pexnMoB. C 9TO TOHKM 3peHUS BCe 3aa4M ynpaBneHus yctaHoBkamm LTI
MOXHO pasfennTb Ha 2 rpynnbl: CTaTUYeckme, CBsI3aHHble C BbIBDOPOM OMTUMasbHbIX
PEXVUMOB NNaBKN; ANHAMUYECKNE, COMPSAXEHHbIE C aHANTIM30M ObICTPO U3MEHSIIOLLIMXCS
pPEeXnMOoB (Hanpumep, Npu aBToMaTU4eCKOM PErYIMPOBaHUM PEXMMOB).

Mbl onpeaenunn, 4To A MOLWHOCTM BaHHbI, Kak SBASIIOLLENCS OAHUM 13 NapaMeTpoB
PEXVMOB LLIJIAKOBOW BaHHbI, ONEpaTopHOE YPaBHEHNE B OTHOCUTESNIbHbIX OTK/IOHEHUSIX,
OnuCbIBaIOLLEE PEMYIMPOBOYHbIE XapakTEPUCTMKM Kak Mo MNOSIOXKEHUIO 3/1eKTPOAA B LLNAKE,
TaK 1 NO HaNPSKEHWIO, UMEeEeT BUA;:

2 y/C
AP, =— - AU. +—L " . Ah(p),
"W, 2(P) W, (p) (1)

rae AP, (p), AU,(p), Ah (p) — OTHOCUTENbHBLIE OTK/IOHEHNS MOLLHOCTU LINIAKOBOW BaHHbI
BTOPUYHOI O HanpsXeHus TpaHchopmaTopa U MeXaIeKTPOOHOIro NpPoMexyTka B
ornepaTopHor Gopme COOTBETCTBEHHO; W —XapakTepPHbIN NapamMeTp NoaBOASLLEN CETU NeYN.
3a0ecb nepegatoyHas GyHKLUUS Wpy(l’) BbICTYMNaeT KaK XxapakTepucTmka TensoBomn
YCJIOBHOW HEJIMHEMHOCTU LLIAaKOBOW BaHHbI.
[MoaTtomy Npyv pacCMOTPEHUN YCTAHOBKM Kak KBa3UITMHENHOM MOXHO CYMTATb Wm(p) =0,
Torga BblpaxeHue (1) npespawlaeTcs B USBBECTHOE:

AP, =2AU2(p)+%-Ahm(p). 2)

roe C= (R, /R ) - h—koapDUUMEHT, 3aBUCALLIA OT NONIOXEHNS BNEKTPOAA B LINAKE;
R =dR /dh.

Mpwr y4éTE HENMHENHOCTN 4191 CTATUHECKNX XapaKTEPUCTUK MOXHO BMECTO NnepeaaToq-
HOM PYHKLMN Wm(p) 1NCNoNb30BaTb KOAPDULMEHT Nepesaym Km (Tak Kak B yCTaHOBMBLLE-
mest pexxme W, (p)‘p:(): K, ).

Torpa BmecTo (1) nmeem:
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2 vy /C
"I, 2<p)+1+1<pY ») (3)

3aBNCMMOCTU MEX3NeKTPOAHOI0 NPOMEXYTKa OT CONPOTUBIIEHMS LLUNAKOBOW BaHHbI
MMeLoT 0cob60e CaMoCTOsATESIbHOE 3HAaYEHME, MOCKOSIbKY CONPOTMBIIEHME LLNAKOBOW BaHHbI
MCNOJb3YEeTCS B KAYECTBE KOCBEHHOMO NMapameTpa yrnpaBfieHns, OTPAXatoLLLEro BEINHNHY
MEX3/IEKTPOOHOIO MPOMEXYTKA.

CunTas NOCTOSAHHBIMU XMMCOCTaB U BbICOTY BaHHbI M Y4UTbIBas, YTO AJ151 CTATUYECKNX

pexvmos W, (p)‘ p=0 =K, , MOXHO 3anucars:

by’

1+yK,,
1+Cpr

Ah=C (4)

AHann3 ypaBHEHUA MokKasblBaeT, YTO HEJIMHEMHOCTb LWIaKOBOW BaHHbI, BIINSHUE
KOTOPOW BblpaxaeTcs Yyepes KOIPPULUNEHT Km YMEHbLUAET KPYTU3HY CTaTU4ECKON
3aBUCMMOCTU

h=f(R).

BnnaHmne HeNMHENHOCTU NPOSABNAETCH B Pa3/IN4YHON CTENEHN B 3aBUCUMOCTU OT
nonoxeHuns paboyer Toukn pexunma. MNMpu NpubANXKeHNN K pexmMmy MakcumasbHOM
MOLLIHOCTU (y CTPEMUTCS K HYJIO) BINSHUE HENIMHENHOCTM OcnabeBaerT.

CraTtunyeckas 3aBUCUMOCTb COMPOTUBIIEHMS BaHHbI OT MEXINEKTPOAHOMO MPOMEXYTKA
npu y4éTe HENMMHENHOCTU HEOLHO3HAYHa. YBenm4eHne MOLLHOCTM NPU POCTE NMUTAIOLLENO
HaMPAKEHNSA NPUBOAMUT K YBENIMYEHUIO MEXIJIEKTPOLHOIO NPOMEXYTKA NPU HEN3MEHHOM
COMNPOTUBNEHNN BaHHbI.

MN3BeCTHO, 4TO O/ 9NEKTPOLLUNAKOBbIX NEeYer Pexnm MakCcumMasibHOM MOLLHOCTHU
HacTynaeT HeE3aBUCUMO OT CTYMNEHU HANPAXEHUA NPU HEU3MEHHOM COMPOTUBJIEHNN
LLNAKOBOW BaHHbI, PABHOM MOJIHOMY COMPOTMBJIEHWIO TOKOMNOABOAA, TO ECTb NPU YC0BUYU
R =R /Z=1

[nga kBasznnnHenHbIx nevyen, rge cConpoTuBIEHNE BaHHbI OAHO3HAYHO OnpenenseTcd
BEJIMHMHOW /1, MAKCUMYM PEryNIMPOBOYHON XapakTepucTukn P = f (h) He3aBmcumo ot
CTYMNEHU, HaNpPsXXeHNsi COOTBETCTBYET OAHOMY 1 TOMY e 3Ha4eHUto /.

AHaNoOrMyHoO yBENNYNBAIOTCH MEXINEKTPOOHbLIE NMPOMEXYTKN N B OPYIUX PeXmnmMax,
YTO HAPYLUAET YCNOBUSA ONTUMAJIbHOCTU TEXHONOMMKU. [INa CHATUS 3TOro NPOTUBOPEYNS
HEOOXOAMMO YMEHbLLIATb CONMPOTUB/IEHNE BaHHbI, U3 30HbI SKOHOMUYHBIX DEXMMOB (R >1),
YTO CYXaeT 30HY PEXMMOB C MOHMXEHMEM PACXOL0B HEPIrUN. YUYET 3TOr0 SABJIEHUA
0COBEHHO BaXXEH A1 KPYMHbIX MEeYe C NOBbILUEHHbLIMW CONPOTUBIEHNSIMIN TOKOMNOABOAOB
M C HU3KMMUW COMNPOTUBJIEHNAM BaHHbI.

BT NONOXEHNA NO3BONAIOT cAenatb BbIBOA O TOM, 4TO npu ctabunuaaumnmn
COMNPOTUBIIEHNS LLNAKOBOW BaHHbI MPOSIBIEHVE HENMHEMHOCTY OYAET BECTU K USBMEHEHUIO
MOJIOXEHUS 9NEKTPOAA B LLUAKE.

OT0 SBNEHNE HEOOXOAMMO NPUHNUMATL BO BHMMaHWE Npu Hanbosiee pacnpoCcTpaHEHHOM
Ha NpakT1Ke yNpaBieHNN PEXMMOM M1aBK1 CO CTabunmnaaumein ConpoTMBIIEHUS LLNAKOBOM
BaHHbl. Bo nsbexaHne OTKIOHEHUS MOJIOXEHUS 3/IEKTPOAA B LWake OT 3a4aHHOro
TpebyeTcs BBEEHVE B 3aaHNe KOPPEKUMM QYHKLIMU MOLLIHOCTY LLNIAKOBOM BaHHbLIMO R .

Ncxons n3 BoipaxeHns (3) MOXHO caenatb BbIBOA O HEMNOCPEACTBEHHOM BAUSIHUMU
HEJIMHENHOCTM LLUIAKOBOW BaHHbI HA X0, CTaTUYECKUX PErYSIMPOBOYHbLIX XapaKTePUCTUK
yepes KOaPPUUNEHT Km.

HanpaeneHHOCTb M CTeNeHb BIIMSHUA HENIMHENHOCTU ONPeaensioTCs NooXeHem
paboyero pexmnma, KOTOpbI XapakTepmnayeTcs NapamMeTpoM .
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OTtctopa cneayer, 4To BNUSAHME HENMHENHOCTY BAX LLINAKOBOM BaHHbI HA €€ MOLLIHOCTb,
OMNUCaHHOE OJ151 CTaTUYECKNX XapaKTePUCTUK KOIDPULIMEHTOM Km Hanbosee CyLLeCTBEHHO
B HaYasbHbIN NEPUOA, NNaBKKW, KOraa 3Ha4eHne ConpoTMBIIEHNS NOABOASILLEN CETU NMeyn
13-3a 00MbLUEN LWIMPUHbI 3N1EKTPOAA BENINKO, N PEXUM MakCUMasbHOM MOLLHOCTW
pacnonoxeH Hanbonee 6NM3KO K Tovke padboyero pexuma. B panbHelwem rno mepe
niaBfeHVs 3N1EKTPOAA M YMEHbLLEHWNS €ro CONPOTUBIIEHMS NApPaMETPbI NOABOASLLEN CETU
YIy4LLAIOTCS, PEXUM MaKCHUMaibHOM MOLLIHOCT CMELLLAETCS B HMXXHIOKO YaCTb LLSTAKOBOM
BaHHbI U BISTHWE HENTMHENHOCTM ocnabeBaerT.

MPUMEHUTENBHO K OAHOMY M TOMY Xe nepuony niaBku BAUSIHUE HENUHENHOCTU
NposIBNSIETCS CUJIbHEE HA BONee KPYMHbIX Nevax, xapakTepuayroLwmxcs 60nbWUMNn
3HaAYEeHUSIMM CONPOTUBAEHWNI NOABOASALLEN CETU NEeYn.

BaxHbIM cnegcTBMEM BbILLECKA3AHHOIO MOXET SIBASTLCS TO, YTO NpeHebpexeHne
HENMHENHOCTbIO BAX LWNAKOBOW BaHHbI NPU pacyETax He NO3BONT ONPeaennTb MOMEHT
BO3MOXHOIO Nepexoaa Yepes ToUKy MakCrMyMa MOLLLHOCTU NPY PEFYIMPOBaHMM pexuma
YCTaHOBKMW, YTO HapyLLaeT paboTy perynatopa pexmmMa n3-3a UsMeHeHust HanpaefieHns!
OTpaboTKM BO3MYLLEHUS N MOXET MPUBECTU K HEKOPPEKTHOM paboTe perynaropa u
BO3HUKHOBEHMIO aBApPUINHOIo pexmnma.

M3 npuBEaoeHHOro aHanna3a iCHO, YTO MPU PELLIEHNN CTaTUYeCKUX 3afad — Bblibope
obnacTu onTUMalbHbIX PEXUMOB ycTaHOBKkM JOLUTI, ecnn He y4yeTbiBaTb BAUSIHUE
HEeNVMHENHOCTN LLIaKOBOW BaHHbI Kak MPUEMHMKA 3NIEKTPOIHEPrnm, OyayT 3HAYUTENbHbIE
MOrPELUHOCTM B pacyETax.

Tak, MakcumasnbHas MOrpeLlHOCTb ONpeneneHns MOLWHOCTY LWIaKkOBOW BaHHbI Npu
aHann3e BCEero gmana3oHa M3MEHEHUSs MONOXEHUS 3/1eKTPoaa B BaHHe AocTuraeT
15 %. B6nun3u padoyero ana SLUTIM pexuma (Manoe 3arnybneHme anekTpoaa B Luiak)
NMpU OTKIOHEHNN MEXINEKTPOAHOro npomMmexyTtka Ha 10 % norpeLwHoCcTb onpeaenenus
MOLLHOCTU BaHHblI cocTaBnseT 5-8 %. [1ng MaccoBO CKOPOCTU MNaBkM 3HA4YeHUs
MOrpeLIHOCTEN aHaNOrNYHbI.

3HayeHns1 COOTBETCTBYIOLIMX NMOrPELIHOCTEN ANA HANPSXXEHUS LWNAKOBOW BaHHbI
coctanaoT 40 n 20 %, a pnsa Toka neun — 30 1 6-8 %.

Hanbonee cyulecTBEHHa MOrpeLHoCTb ONpeneneHns ConpoTUBIEHNS LLTAKOBOM
BaHHbl. MakcumanbHasa norpewHocTb gocturaet 80 , a npu 10%-HOM OTK/IOHEHUWX OT
paboyero pexvma norpelHocTb goxoant 0o 8-10 %.

MpvBeEHHbBIE AaHHbIE HE OCTABASAIOT COMHEHMU B TOM, Y4TO 151 LLefiel CTaTuyeckoro
aHannsa yctaHoBku SLLITIM gomkHbI UICMONb30BaTLCS PErYIMPOBOYHbIE XapakTEPUCTUKN,
NMosly4eHHble NPU NPeacTaBAEHMN LWIAKOBOW BaHHbI KaK MPUEMHMKA 3/TIEKTPOIHEPT N
YCJIOBHO-HEJIMHENHbIM 3/1IEMEHTOM.

BbiBOAbI

e Bce 3apayum ynpasneHns yctaHoBkamu SLUTI MOXHO pasnennTb Ha 2 rpynnbl: cTa-
TUYECKME, CBSI3aHHbIE C BbIDOPOM ONTUMASIbHbIX PEXMMOB MIaBKW; AMHAMUYECKME, CBSI-
3aHHbIE C aHAIM30M ObICTPO MEHSIIOLLIMXCS PEXVMOB (Hanpumep, Npm aBTOMaTn4eCckom
PEerynnpoBaHnm PexxnmoB).

e MaTtemaTtunyeckass mogdenb npouecca ILUTI gonkHa No3BoAATbL ONPenensTh: B
3aNeKTpoae—TeMNepaTypHoE NnoJsie u CKOPOCTh NiaBEHNS; B LLAKOBOM C/1I0e — TeMnepa-
TYPHOE nose, Nons rMapoaMHaMNYECKNX CKOPOCTEN 1 NONS S1IEKTPUHECKUX MOTEHLNANOB;
B XXWAKOM MeTassie — TeMnepaTypHoe nosne.

ePerynmpoBoYHas xapakTepucTnka MoXeT ObITb MpeacTaBieHa B BUAE COBOKYMHOCTU
3NEKTPUYECKOWN XapakTEPUCTUKN.

e [1nsa uenen crtatm4yeckoro aHanuaa yctaHoBkn SLUTI gonkHbl MCNONb30BaTLCS
PErynMpoBOYHbIE XapakTEPUCTUKU, MOJTyHEHHbIE MPU NPEACTaBIEHNM LLAKOBOW BaHHbI
Kak NPMEMHMKA 3NTIEKTPOSHEPTUM YCITOBHO-HENMHENHBLIM 9JIEMEHTOM.
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