MpakTtuka 5, BapuaHT 1. PerynuposaHue pacxoga A3l abcopbLMOHHON KONOHHDI

BeeaeHue

Ha pucyHKe nokasaHa ynpolieHHaa cxema abcopbuMoHHOM OCyLWKK rasa. Lenbto ocylwKku asnsetca
CHUMKEHMA cofepyaHMA BOAAHbLIX NApoB B rase, 4tobbl BOAa He BbiMagana B BuAE POCbl Npu
MarmMcTpanbHON TpaHcNopTMpoBKe. OCyLIKa BAAXKHOFO rasa OCYLLeCTBAAETCA C Nomollbio abcopbumm
BOAbl AM3TUNEHrIMKonem (O3) B abcopbuMoHHON KosoHHe. 1A NonyyeHus LeneBblX MoKasaTenei
KauyecTBa OCYLIKM (COAeprkaHWsA BOAAHbIX NAapoB B rase) TpebyeTcs BbINOJHEHWE pPAAA YCAOBWUM, B
YaCTHOCTM Heobxoamma cTabunmsauma pacxoaa pereHepuposaHHoro A3F (PA3r), noaasaemoro us
KOJIOHHbI pereHepauuu.
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AHa/IM3 OCHOBHbIX UCTOYHUKOB BO3MYLLLeHUA
Pesepsyap O3l ctabunumsmpyet nogady PAII, aarke ecnm KONOHHa pereHepauuu He paboraer,
No3TOMY A aB/ieHMeE Ha BXOAe HacocHoro arperaTa (HA) ctabunbHo. Kpome Toro, 4ONYCTUMO NPUHATD, YTO
n3MeHeHuMe pacxoga 4depes HA mano BauseTr Ha ero pguddepeHuMancHOe [aB/eHME, MO3TOMY
Pyp = Byes + APy = const

PHA

OCHOBHbIM BO3MYLLEHWEM, BAUAIOWMM Ha pacxos [O3I, ABnseTca M3MeHeHWe [aBleHus B
abcopbuUMOHHOM KOoNoHHe. M3meHeHne MOXKeT ObiTb BbI3BaHO OCTAHOBKOW OAHOM W3 napanfiesfibHbIX
HUTOK abCOPOLIMOHHOW OCYLLKM, B 3TOM Cayyae AasneHne Py yMeHbluaeTca Ha 3-4% OT HOMWHA/IbHOTO B
TeyeHue 3-5 MUHYT. YKa3aHUe: CKAQYOK 0aB/aeHUs C2AaMU8aMb 3KCMOHEHUUAAbHbIM (PUAbMPOM C
nocmosHHoli epemeHu 1 MuH.

[pyrum BOo3MyLLAIOWMM BO3LENCTBMEM MOTYT ObIThb My/AbCalMW AaB/eHUs B rasocbopHoit cetu,
0b6yCcNoBAEHHbIE NYyCKaMW/OCTaHOBaMM KYCTOB CKBaXKWH, MepexoAHbiMM MpoueccamM B CaMoW CeTu.
HecmoTps Ha To, YTO 3TW NyAbCaLMK YaCTUUYHO AeMNOUPYIOTCA B LIEXe cenapauum rasa, Ux BAUSHKUE Mno-
npexHemy cywecTBeHHO. AMNanTyaa KonebaHuit Phi cocTaBnfeT 1% OT HOMMHANbHOFO, MepUoL
nynbcaunii 4o 5 MUH. YKa3aHue: Mooeauposams nyabcauyuu Kak po308bili Wym nocmosHHol epemeHu
¢unempa 5 MuH.

Ons moaenvpoBaHus perynMpoBaHma pacxoga PO3M gocTaToOuHO peanns3oBaTb CXEMY HUKe.
[aHHaA npoctas cxema MO3BO/AET MOAE/NMPOBaTb MNOBeAEeHME pacxoda B YC/AOBUAX 3aflaHHbIX
BO3MYLLEHWN.

HomMWHanbHble MapamMeTpbl TEXHO/IOTMYECKOTO PeXmnma v napameTpbl Peryampyowero KnanaHa
cBefeHbl B Tabanuy.



KnanaH perynuposaHua pacxoga PAIr

MapameTp 3HaueHue Ea.nsm.
[asneHune fo KnanaHa Pyy 4990 KMa
[asneHune nocne KnanaHa Pyy 4980 Kla
Pacxon maccosbiit 4,309 T/u
O6bemHbIl pacxosn 3,847 m3/y
MnoTHOCTb 1120 Kr/m3
HomuHanbHoe nonoxeHue 70 %
HomunHanbHaa nponyckHaa cnocobHocTb, Kv 4.1 M3/u
YcnoBHan nponyckHaa cnocobHocTb Kvy (Kv100) 10 m3/y
MponycKkHasa cnocobHoCTb HayanbHan (Kv0) 0.5 m3/4
Twun XxapaKTepPUCTMKN PasHoOnpoLeHTHaA
Bpemsa noaHoro otpbITMA 1 MMH
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PacxopgHas xapaKTepucTKa peryimpyowero KnanaHa

MopAaoK BbinonHeHUA paboTbl
Yactb 1. PaspaboTtka mogenu KnanaHa nogaum 431
1. Mo aHanornu c NpakTnMkon 1 peannsoBaTb MOAE/b PEFYNPYIOLLEN apMaTYPbl, MPU STOM:
a. ucnonb3oBaTbca dopmyny Kv-xapakTepucTukm,
b. yuectb, uto 3l — HEC}KMMaEMasn KNLKOCTb.
2. Yb6eauTbcA, YTO NPM HOMMHANbHbLIX NapameTpax PaCYETHbIM pacxoh TOXKe paBeH HOMWHANbHOMY.
Y6eauTbca, YTO HET NepexoAHOro NPoLLecca NP HEM3IMEHHbIX AaBAEHUSIX.
3TOT NYHKT ABAAETCA CTporo o6A3aTesibHbIM K BbiNO/NHEHUIO, T.K. 6e3 3Toro He ypacrca
HOPMaJ/IbHO peann3oBaTb U UcCnepoBaTb paboTy perynaTopa Bo BTOpoi uyactu. Pabora, rge
BaHHOoe Tpeb6oBaHMe He BbINOJIHEHO, HE pacCMaTPUBaETCA.
3. TloNHOCTbIO aHANOMMYHO NPakTUKe 1 peannsoBatb MOAENb NPMBOAA PEryIMPYLOLWEN apMaTypbl.
4. Peanu3oBaTb BO3MYLLEHMA, ONMCAHHbIE B AaHHOM paboTe.



YacTtb 2. Peanusauus NMU-perynatopa
Mpobnema cxem c uUKNAMMU
B nepBoit YacTh 3a4aHUA MOAEND B YNPOLLEHHOM BUAE MOXKHO NPEeACTaBUTD Tak:

Udesired M oaenb ufact R M oAenb . G
—> LToKa pacxoaHou —>
XapaKTepuCTnKm Kv

PaccmMoTpMMm 3Ty CXEMY C TOYKM 3PEHUA BbIYUCAUTENbHbLIX anroputmoB Simulink. Y Kaxgoro
pacyeTHOro 6/10Kka MOKHO BbIYMC/AWTb BbIXOA, €CU onpeaeneHbl Bce BXoabl. MOCKO/IbKY 04MH U3 BXOA0B
PaCXOAHOMN XapaKTEPUCTUKM (Urqc) ABAAGTCA BLIXOAOM MOAENM LITOKA, TO, CeA0BaTe/IbHO, B NePBYI0
ovyepeab A0/MKHA 6bITb paccuMTaHa MOAE/Nb LITOKA W TONbKO MOTOM MOXHO BbIMUCAUTL pacxod G no
MOZE/IN PACXOLHOM XapaKTepPUCTMKM. Mpobiema BO3HMKAET, KOrAa CXema 3aMbIKaeTCsl PeryiaToOpoMm:

PV opP Udesired MO,D,EI'Ib ufact MOAe.ﬂb G
» PerynaTtop > » pacxoaHom
LWITOKA
XapaKTepuCTMKn Kv

MpoaonKMm HauaTble paccyxaeHua. Jns pacdeTa MOLENM LUTOKA HYXKHO MOCYMTATb BbIXOA,
perynstopa, O4HAKO ero B CBOK o4yepedb MOXHO MOCUYMTATb, TOJIbKO MOCYMTAB MOAE/b PACXOLHOM
XapaKTepucTuKkun. Monyyaetca ByKBaSbHO 3aMKHYTbIN Kpyr, TOYHEEe 3aMKHYTbIM LMKA. YTobbl pa3opBaTb
3Ty TYNWMKOBYIO LLeNOYKY B3aMMOCBSA3U, HYKHO BBECTU B HEe OOBEKT, KOTOPbIA MOXKET BbIYMC/INUTL CBOW
BbIXOZ, HE UMEesl 3HAYEHUA BXOAa. ITO MOMKET BbITb NPAKTUYECKM 1060 06BEKT C HaYaIbHbIM YC/IOBUEM.
NHdopmaums o npobneme Ha caunTe KoMnaHnn-paspaboTumKa cpeabl Matlab:
https://www.mathworks.com/help/simulink/ug/algebraic-loops.html

B naHHoM paboTte pekomeHAayeTcsa noctasutb 610K 3anasabisaHna (Discrete/Unit delay) Ha Bbixoga,

perynatopa. YKa3zaHua no MHMUMaNn3aumMmn ero Ha4yabHoro yCcnoBuA gaHbl NO Xo4ay pa6OTbI.

Xopa pab6orbl
1. Peanusosarthb -perynaTtop:
a. Peanusosatb HOpmWpOBKY M dopmyny [-perynatopa ¢ BO3MOXKHOCTbO Bblbopa cnocoba
OencTeus perynatopa (Npamoi, o6paTHbIin).
i. TMoKa He 3amblKaTb KOHTYp peryanposaHusa!
ii. YcTaBKa f40/IKHa 3a/,aBaTbCA B TEX KE eANHMLLAX, YTO U peryiMpyemasn BeanymHa.
iii. Wcxopa v3 BO3MOMKHOro AmanasoHa PV 3apgaTbcAa AguanasoHamu PVmin/PVmax.
HopmupoBKa p[onKHa NpoOBOAMTLCA eAMHOO0DOPa3HO Kak  AnAa  perynmpyemol
BE/INYMHBI, TaK U O1A YCTaBKM.
iv. [AwnanasoH OP cuntaTtb pasHbiM [0, 1], NO3TOMY HOPMMPOBATL €ro He HaAo.
v. Ecnu peanusoBaHa cpasy dopmyna MNUO-perynatopa, 3agatb Ki = Kd = 0, ytobbl
OCTaBWTb TOJIbKO [-cocTaBaAOLLYIO.
b. Yb6eautbca, 4TO NpM HOMUHANBLHOM PACXOAE PEryNATOP AAeT HOMWHANbHOE yhpasaAoLLee
Bo3geicTeme 70%. YKasaHus:
i. 3agatb OPHay
ii. 3apaTb ycTaBKy, paBHYO HOMWHAIBHOMY pacxoay.
c. B cooTBeTcTBMM C BUAOM CTaTUYECKOM XapaKTEPUCTUKM OOBEKTA yNpaBieHUA, ONpeaenmnTb
cnocob aencreus perynatopa (Npsmoi, obpaTHbIn).
d. 3amkHyTb ynpasAasioliee Bo3aencTame Ha 06bekT Yepes 610K 3aaepxku (Discrete/Unit delay)
i. 3amatb O6/0KYy 3af4epXKM  HayanbHOe  YyC/0BME, pPaBHOE  HOMWHANbHOMY
ynpasnstowemy sosaenictenio (70%)
ii. YbeguTbcA, YTO OTCYTCTBYHOT NepexodHble MPOoLEecchl NPU 3anycke MOAEeNNPOBaHMUSA
NPV NOCTOSIHHOM YCTaBKe.



ITOT NYHKT ABNAETCA CTPOro o6A3aTesibHbIM K BbINOJHEHUIO, T.K. 6€3 3Toro He
YAACTCA HOPMAJZIbHO peasin3oBaTb U UccneaoBaTb paboTty peryasTtopa. Pabora, rae
AaHHOe TpeboBaHMe He BbINOJIHEHO, HE PacCMaTPUBAETCA.

2. BbiBectu Ha rpaduk SP, PV, OP. Mpw BbiBOAE rPpadmKOB BbIBOAUTL NOAOOHbIE MEPEMEHHbIE, TaKME KaK
SP n PV B ogHu ocn (Mcnonb3osaTtb 610k MUX ana «camaHus» asyx napameTpos).

3. [MpoBecTM MoOZeNNpoBaHME NEepPexofHbIX MPOLLECCOB MO CMEHe YCTaBKK, 4Tobbl ybeguTbca B
KOPPEKTHOCTN MOAEeNu.

i. YbepuTbCs, 4TO NepexoaHoM NpoLecc COOTBETCTBYET pOpMyie perynaTopa: MMeeTcs
CKAYOK YNpaB/AIOLLEro BO3AENUCTBUA NPU CMEHE YCTABKMY, .
ii. Ybeputbca, 4To napameTp HacTPonku Kc BbiHECEH KAk BXOAHOW napameTtp 6.10Ka
perynatopa. Ybeantbca, 4To perynatop yuntbiBaeT nsmeHenue Kc.
iii. Ybeautbca, uto BAMAHME Kc Ha CTaTUYECKyl0 OWWMOKY COOTBETCTBYET Teopumu
(yBenmyeHme Kc ymeHblUaeT CTaTUYeCcKyro oWwnobKky).

4. PeanusosaTtb UN-perynaTop.

a.
b.
C.

JdononHute popmyny M-perynsatopa N-coctaBnatoLen.

OTkAtoumnTh M-cocTaBastowyio (Kc = 0), BKAOUMTb N-cocTaBantoLLyto 3a cHeT KO3GOMLMEHTOB.
Y6eauntbca, YTo OTCYTCTBYIOT NepexogHble MpoLeccbl Npu 3anycke MoAennpoBaHMA Npwu
NOCTOAHHOW yCTaBKe.

MpoBecTn MmogennpoBaHMe NepexoaHbIX NPOLECCOB NO CMEHe YCTaBKM, 4Tobbl ybeanTbca B
KOPPEKTHOCTM MoAeNu.

i. YbeguTbca, 4TO NPU CMeEHe YCTaBKW NMepexoLHON Npouecc COOTBETCTBYET dopmMyne
perynatopa: nNpu CMeHe YCTaBKW ynpaBaalollee BO3LENCTBME MEHAETCA MJAaBHO,
OTCYTCTBYET CTaTMYecKan owmnbKa peryanposBaHums.

ii. Ybegutbca, YTO Nepuos OMCKPeTU3auMM He BAMSAET Ha nepexofHOoM npouecc (B
peanusaunmn anropmuTma 3ToT Nepmnos, KOPPEKTHO YUTEH).

5. Hactpoutb MWU-perynatop meTogom nepebopa, mMoaennpysa NepexohHolM npouecc npu CmeHe
YCTaBKM:

a.
b.

OTKntouNTL M-cocTaBaatoLwyo

3agatb manoe 3HaveHue Kc, npu KOTOpPOM HeT nepeperyinpoBaHus. YeennumnsaTb Kc go tex
nop, NOKa He NOSIBUTCA NepeperyampoBaHma

[Jo6UTbCA OTCYTCTBUA CTaTUYECKOM OWMBKM 33 cyeT noabopa BpeMeHN MHTErpUpoBaHusa Tu
(nnn koaddumumeHTa Ki), Npn KOTOPOM CyLLLECTBEHHO HE BblipacTeT BpemMa PeryiMpoBaHms.

6. [MpoBepuTb paboTy perynatopa B yCAOBUAX BO3MYLLEHWUI, B C/IyYae CYLLEeCTBEHHbIX OTKAOHeHMUI PV ot
YCTaBKKU, BU3yasbHO OMNpeaesnTb, YeM BbI3BaHa MNpPUYMHA (HeAoCTaTOYHbIM ObiCcTpoaencTeMEM
KNnanaHa Mau HacTpoiikamu). Ecnm npobnema B HaCTPOMKax, OTKOPPEKTUPOBATL MUX.



