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ABTOMATHU30BAHA CUCTEMA PEI'VIIOBAHHA EHEPT'OBJIOKY 300 MBT

Awnoranisa. PerymoBanus noryskHocTl eHeproosory 300 MBr € oguum 3 HalBasKIMBIMINX IPOIECIB B €HEP-
TeTHUIIl, ajsKe TaKl eHepTroOJIOKHU O1JIBII IIBU/IINE MOYKYTh MEPEXOIUTH Bl OJTHOTO PEKUMY POOOTH 0 1HIITOTO.
Came ToMy [eTasibHEe BUBUEHHSA 3aJIEKHOCTI IMOTYKHOCTI KOTJIA BiJ AK BHYTPIIIHIX TAaK 1 30BHIIIHIX (pakTOpiB
€ 0JTHA 3 TOJIOBHUX MPIOPUTETHHX I[JIEH B €HEePTeTUIll Ha JAaHUN MOMEHT vacy. | JeTajabHe BUBYEHHS BILJIUBY
pisHuX QPaAKTOPIB HA IIOTYKHICTH, HEOOX1THO JJIs O1/IBII TOYHOI Ho6y,uOBH aBTOMATHU30BAHOI CUCTEMH PETyJI0-
BAHHS HOTYKHOCTI eHepro61101cy Asxe 3HAIOUM BJIACTUBOCTI 00’€KTa TO MO0 PeakIliio Ha Ti, UM 1HII1 haKkTopH,
Oyme OLJIBII JIertie IMIIATH 10 (POPMYyBaHHS OLIBIN ONTUMAJIBHOI aBTOMATHU30BAHOI CHCTEMU PEryJIIOBAHHSI
noTyskHOCTL. I came ToMy 110 Iporo IUTAHHA Tpeba MIX0NuTH fAyske cepHO3HO, ajzKe BL 1boro Oy/sie 3aiesmKaTn
cTablIbHICTh pO6OTI/I KOTJIoarperary Ta CradlJIbHICTh 3MIHU IIOTYKHOCTI B 3aJI€KHOCTI BlJ] BIJIUBY 30BHIIIHIX
Ta BHYTPIIIHIX (PaKTOPIB.

Kirouori cioBa: BurpaTa Boam, BUTpara MajnBa, aBTOMATH30BAHA CHCTEMA PETYJIIOBAHHS, KOTJIOArperar,
MIOTY KHICTD.
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AUTOMATIC POWER GENERATION UNIT REGULATION SYSTEM 300 MW

Summary. Adjusting the power of a 300 MWt unit is one of the most important processes in the power
industry, as such units can more quickly transition from one mode of operation to another. That is why a
detailed study of the dependence of boiler capacity on both internal and external factors is one of the main
priority goals in the energy sector at this time. And a detailed study of the influence of various factors on
power is necessary for a more accurate construction of an automated system for regulating the power of a
power unit. Because knowing the properties of an object, its response to certain factors or other factors will
make it easier to come up with a more optimized automated power control system. And that is why this
issue must be taken very seriously, because it will depend on the stability of the boiler and the stability
of power changes, depending on the influence of external and internal factors. In this work the emphasis
was placed on two parameters. Namely fuel consumption and water consumption. These parameters were
chosen, because they are more important for this facility, because they will make a more significant con-
tribution to the change of capacity of the boiler. With these two channels of regulation, it is possible to
investigate this object in great detail and to draw more detailed conclusions about its operation. And from
these conclusions, and more precisely taking into account them, to develop new automated power manage-
ment systems for the power blog. And it is these automated power management systems that will be more
optimal for this facility, as they will be developed on the power change properties that will be considered in
this work. Optimality should mean the following: it is a smoother, but faster switching of power of a power
unit, depending on the change of one or another parameter. And in this work, the most important factors
that affect power are taken into account.

Keywords: water consumption, fuel consumption, automatic control system, boiler unit, power.

HOCTaHOBRa npodsemu. [Ipobiema B 1iit
cTaTTi ni;[HiMaeTbca HaCTyIITHA: MaliiKe He-
Mae B HAsBHOCTI BLIKPHTHX [zkepest iHpopmanii
PO ABTOMATH30BAHI CUCTEMHU PETyJIIOBAHHS (B Ha-
cryrraomy ACP) eneproosokis 300 MBr, me qusiis-
JHCh HA Te, III0 B YKpaiHl Ha CBoro,uHimHifI [eHb,
epaxoBytoun sk TEC tax 1 TEIL, sxi mparrorors Ha
JaHUi MOMEHT, HAPAXOBYE€ThCH 36. I came B 110MYy
TI0JIsITae Hpo6neMa Ha JaHui MoMeHT. € HeBeIMnKa
KLJIBKICTB JPKepeJT K1 B IIOBHY MIPY MOTJIM OIIMCATH
ACP eneprobmoris 300 MBr sixi came 1 3acTocoBy-
orhea ax Ha TEC, Tak 1 Ha TE]_[

Anania ocraHHix JOCHiKeHD 1 MyGaiKkami.
Amamisyioun ycl xeperna inpopmanii, Ha gaHy
TEeMAaTUKY, Y BLIKPUTOMY IOCTYIIl MaJia KIJIbKICTh
myOJTiKaIiil, HA JaHy TeMaTuKy. € JIniine HeBeJnKl
dparmenTH AKI B TI# YM 1HIIH MIPl OMUCYIOTh CYyTh
miel Temu. A came Oy BUBYEHI MaTepiaayd TaAKUX
asropiB: Ilmeruros, Jlemuenxo, Bomouramuenko,

© Bpysnetrxkiu O.1., Crapuenko €.0., 2020

Mengsenes, Osepoa. Xo4 JOCTIIKEHHS IO JaHIA Te-
MATHIIl BEJINCh U BEIyThCA, ajie HA TAaHWHA MOMEHT
camMe y BIIKPHUTOMY IOCTYII 1H(opMAIlil He BHCTA-
vae JIJIs1 TOBHOI KapTUHU, AKka 0 IToKas3ajia HaCKLIb-
KM JaHa TeMa gocirimxera. Came Tomy, Tak Ak came
kadeapa KOMIIIOTePHUX TEXHOJIOTI aBTOMATHU3AIIIT
CITeIlajIi3yeThCcsa Ha JaHIM TeMAaTHIl, Bce HeoOX1IHI
MaTepiajau JJIs JTOCTIIKeHH OyJIM B3ATI Yy BUKJIA-
IadiB Kadeapu.

@opmyoBauHsa 1misen crarri. Jocmimuru
BILIMB 3MIHHM BUTPATHU IIAJIMBA Ta BUTPATH BOIH HA
moTysKHICTh eHeprobsioxy 300 MBr.

Buknan ocHoeHOoro marepiany pnocaiain-
meHHA. [ nmodarky Tpeba 3po3yMiTH HACTYI-
He:! TEeIJIOBA eJIEKTPUYHA craurmis (TEC) — e cy-
KYIIHICTh yCTAHOBOK, SKi II€PETBOPIOIOTH XIMIYHY
eHeprilo IIaJuBa HA TEIJIOBY HA eJeKTPUYHY.
OcHOBHe NpHU3HAYEHHS EJIEKTPUYHMUX CTAHIMNN —
3abe3leveHHsT EJIEKTPUYHOI EeHEepPrieo MigIIpu-
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Puc. 1. Komnonoska npsamorounoro naposoro korsia TI'MII - 314

Jloicepeno: [1]

1 — rasomasyTHi nmaJgbHUKH; 2 — ekpanu cTid 1 moga HPY; 3 — exkpanu crin CPY; 4 — exkpaunu cria BPY,

5 — mmpMoBM ITapomeperpisay; 6 — KOHBEKTUBHUM maporeperpisay; 7 —

BUXIJT IEPErpiToro mapy

HAJKPUTHIHOTO TUCKY; 8 — BX1JT BTOPUYHOTO IEPErpiToro mapy; 9 — ekoHOMai3ep.

€MCTB IIPOMHCJIOBOTO 1 CLIBCHBKOTOCIOZapPChKO-
r0 BHUPOOHUIITBA, KOMYHAJBHOTO TOCIIOIapPCTBA
1 TPAHCIIOPTY.

Cyuacua TEC — 11e CKJIaJHe rn;[an/IeMCTBo AKe
BKJIIOYAE B ce0e BEJIMKY KIJIbKICTh PI3HOTO yCTATKY-
BaHH: (TEIIOCHJIOBOTO, eJeKTPHIHOTO, eJIeKTPOH-
HOT0, TOIIO) 1 Oy I1BeJIbHUX ROHCprRmH OcHOBHUM
yeratkyBanusM TEC e KoTernpbHa 1 TEIJIOCHIIOBA
YCTAHOBKA. 3a THIIOM TEIJIOCUJIOBOI YCTAHOBKHU
(TeII0BOro IBUIYHA) TEILJIOBI €JIEKTPUYHI CTAHIII
OyBaiOTh: MapoTypOlHHI (OCHOBHHUM BHJ €JIEKTPO-
cTaHIii), ra3oTypOinHi 1 maporasosl TEC, a Taxox
€JIEKTPOCTAHITI 3 JBUTYHAMH BHYTPIINIHBOTO 3T0-
pauus (JIB3) [5, c. 56].

TertoBl exerrpocraniii 300MBT mommupesi
1 3aTpebOBaHl HacaMIilepes Yyepe3 IPUHIUII Po0o-
TH, aJ3Ke BOHU MPAIOITE IPU IMIIKOBUX HABAHTA-
SKeHHSIX B PEIKUMI PI3KO 3SMIHHHUX 3HAYEHbD ITOTYK-

mocTl. Tomy mama pobora € aKTyaJbHOI B JaHHUMI
qac.

B saxocri 00’exry na ACP, 6yme BuctymaTtu mps-
motounmuit koren turmy TIMII-314. PospaxoBanmii
Ha CIIQJIIOBAHHS MasyTy 1 mpuponHoro rasy. llpu-
3HAYEHWH JIs TeperpiBy mapu i poboTu B 6n0u1
3 maposowo Typbirow K-300-240 JIM3 moryskHicTIO
300 MBrt. Kotsioarperar BUKOHAHHUN OTHOKOPIIYC-
aHuM B [I-moi0HOMY KOMIIOHYBaHHI, 3 BUHECEHUMU
3-mmix kotira PBII, poamitennm mmos3a rosToBHUM KOp-
mycom [1, c. 250].

Koucrpyrimsa xorima TI'MII-314 mpesacraBiera
Ha puc. 1.

Temep mic/iss KOMIIOHOBKH KOTJIa, BCE TAKU TIepe-
HmeMo 0o Moro MaTeMaTUYHOI MOIeJIl.

IlepemaBasbui QyHKINI KaHANy yOpaBJIiH-
HS 1 30ypeHHS €eHeproOJIOKYy IIpeCTaBJIeH] B
Tabauml 1.
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Tabmaumsa 1
IlepenasanpHi pyHKLiI 30ypeHb €HEProOJIORY
U1(B) U2z(w)
e 2,89 % (1 + 46,2s) 2,97
1D (1+37.8s)" * (1 +74.25) (1+98.5s)’
2,48* (1+33.48s) 1.52 — 480s
Y20 (1+35.64s)’ (1+ 240s)’
Jhicepeno: [4]
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Puc. 2. Texuomoriuua cxema eHeprooJIoOKy

Iicepeno: [6]

Texnosoriuaa cxemMa eHeprobJIoKy, IpeIcTaBiie-
Ha Ha puc. 2.

Matouu mepemaBasibHl (QYHKINI TaHOTO eHep-
robsoky, B cepemosui Simulink Oysa 36ymoBana
MOJIeJIb IIBOro 00’eKTy. Momesb B cepeoBHII IIpe/T-
cTaBJIeHa Ha pHcC. 3.

Tar sk B eHeproOJIOIl 3aCTOCOBYIOTHCS IBA Ka-
HAJIM PeryJIoBaHHI, a caMe KaHAJU BUTPATH BOIU
1 KaHaJW BUTPATHU TAJMBA, OyIyTh BUKOPUCTOBY-
BATHCS MBI OJHOKOHTYPHI CHCTEMM II0 KOMKHOMY
3 IIUX KaHAJIB PeryjIoBaHHsS. SHSBIIH KPUBI PO3-
TOHY SIK TI0 KaHAJIy BUTPATH MAJWBa, TAK 110 KaHa-
JIy BUTpaTH, Oyau sHaimeni 1 napamerpu miis I11-
peryJssaTopis. PeaynbraTtu perysrioBaHHS 300paskeHi
Ha puc. 4.

Ha #HbOoMYy YITKO MOKHA IOCIIOUTH 3aJIEKHICTH
MOTYJKHOCT1 €HepPTOo0JIOKY B 3aJI€KHOCTI B1J] BUTPATH
IMaJnuBa JKA Ha JAaHOMY PUCYHKY IO3HAUYeHA IUQ-

poio 1, a 3aJIeKHICTD IIOTYKHOCTI BiJ BUTPATH BOIU
noaHaveHa 1udpoio 2.

Bucuosku Ta npomosuiiii. Ilepexomgsuu 1o Bu-
CHOBKIB, XOUeThCS 3a3HAYNTH II10 JaHa TeMa Ha CbOo-
TOHIIIHIN Yac € aKTyaJIbHOo. AJTyke peryJrroBaHHI
MOTYSKHOCT1 KOTJIA Iie Pid, 10 AKoi Tpeba BLIHOCH-
THUCHL OLIBII BIJIIOBLAAJIBLHO, alske caMe Ha TaKHX
00’eKTax OLIBIN 3PYUHIIITe TIEPEXOIUTH 3 OTHOTO pe-
sKUMyY poboTty B 1HmImi. Takosx Tpeba OpaTu 10 yBa-
T'| 1110 JIzKepesI HeBeJINKA KIIbKICTh, SK1 0 BUCBITJIIO-
BaJIU I1f0 TeMy OLTBIIT TUIHOIIE 1 Ky MOKJIMBO OYyJI0
POSIIAIATH AK IJI OTped HaBYAHHS, TAK 1 IJId Ha-
YKOBOI JisibHOCTi. B 1mi#t pobori Oysra BuBUeHa 3a-
JIeSKHICTD ITOTYKHOCTI B1J] TBOX OCHOBHUX (PAKTOPIB
Ha AK1 1 Tpeba poxycyBaTU yBary AJIs TIOAAJIBIIIOTO
BUBYEHHS JAHUX 00 eKTIB. Allske HacaMiepe BOHKA
1 CTAHOBJIATH JIOMIHYIOYY pPOJIb Y BUBYEHHI I[HOTO
00’€eKTY.
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Puc. 4. I'padik nepeximuux mponecis peryjaoBaHHA.
3aJjieskHICTh IMOTY;KHOCTI BiJl BUTPATH NAJIMBA 1 BUTPATU BOIU

Jlorcepesio: poapobiero agmopamu
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