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3acTOCyBaHHsS TAaKOTO MIAXOAY Il PI3HUX JIBUTYHIB Ta THPUCTOPHUX NEPETBOPIOBAYIB, IO
BHUITYCKAIOThCS TIPOMUCIIOBICTIO, 3 MOTYKHICTIO 10 90 KBT 103BOJMIIO 3HU3UTH TUHAMIYHUHI CTPpUOOK
IPY HAaBaHTAXXEHHI J0 3HA4YEHb, BUPAKEHHUX y JECATH THCAYHUX JOJSAX MPOIEHTA BiJ HOMIHAJIBHOI
mBuakocTi. Lle cBimunth npo nianazon y mexax 10000, ane mpu mpoMmy sIK 1 paHillle € XapaKTepHi
po0JIeMu 31 CTIMKICTIO.
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The setting of the PID controller in the DC electric drive system of subordinate regulation is
considered. Research was carried out with the aim of expanding the speed control range of the electric
drive. The expansion of the control range of the electric drive is carried out in order not to deteriorate
the quality indicators of the electric drive. Calculations are carried out in the Simulink environment.
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Po3rnsHyTO BIUIMB pEryjsTOpiB Ha JAMHAMIKy KEpyBaHHS [BUTYHOM IIOCTIHOTO CTpyMy
(AI1C) ne3anexxHoro 30y/HKEHHS Yy MianopsakoBaHoi cucteMi kepyBaHHs [1]. HaBexgeno BmiuB
peryJaTopiB Ha TMOKa3HUKM SKOCTI Ta Jlara30H KEepyBaHHA y AuHaMiml. YWCenpHUN EKCIIePUMEHT
3IACHIOETHCS Yy cepenoBulii Simulink. Bei po3paxyHKH IpOBECHI Ha MiACTaBl CXeM Ta KOS(IIEHTIB,
K1 HaBeJleH1 y [2]. Pe3ynbTaTl po3paxyHKiB MpeACcTaBieH] y BUII rpadikis.

Kiro4oBi ciioBa: e1eKTpONpHUBOJ] MOCTIHHOTO CTPyMY, HIiANOPSAIKOBAHE KEpyBaHHS, Jiara3oH
KEpyBaHHs, TOKa3HUKH SKOCTI KEpyBaHHS, [WHAMIKa EJICKTPOIPUBOAA, PETYJSATOp, AUHAMIYHI
KoeilieHTH, IBUAKICTh 00EpPTIiB Baly.

Po3srinsiHeMO nMHaMIKy CUCTEMHU KepyBaHHS IpU 3MIHHOMY CUTHAJII 3aBJaHHA 3 IEpeXoJaMu Ha
pi3HI IIBHUIKOCTI Ta MpHU PI3HOMY PpiBHI MOBUIBHOCTI 3MIHM IIbOIO CHTHally. Y CHCTeMI
nianopsakoBanoro kepyBanas [AIIC I1-perynsarop mBuakocti Ta [1l-perynsarop cTpyMmy 3 HACTYITHHUMHA
nepelaTouHuMU PYHKIISIMU:

Tpcp +1 .
Wpe == Ppw = Kp - (1)
picp

B TakoMy pa3i Aiama3oH KepyBaHHS BU3HAUMMO 3 [2] Ta Bpaxyemo p =0:

A (1 B e —
pod o on R Woe®) k5 R Kpwhn ®)
100 Aw, 5 C ke + Re 100 Aw, 5 C ko
W (0) - kg

3anexHOoCTI B3SITi 3 [2], e HAAEThCs TIIyMaueHHs IMHAMIYHUX KoedirienTiB. OTxe Ui BUpas3y
K.y MOXKEMO 3anucaTu:

p
Ko =W = I 1 Ky 1 LpC ke CTyk
pm P T N 2 -2 : 3
Hlal- Typ Wgi Ki o Tyyp Re  ky  a TipRoky ®)
1=

Hactpoiika Ha TeXHIYHHI ONTHUMYM JO03BOJISIE AHANITUYHO BU3HAYUTH Koy 32 dopmyroro 3,

ne a — KoedIieHT ONTUMI3aIil (1711 TEXHIYHOTO ONTUMYMY a = 2).

CTyk
Re'km‘%
_0 oy @ TinkmRe _ 6 oy Ty 4)
100 Awp 5 C-ke 100 Awp s 427, ’

Sk cBimuuthk [1], Ha TpPaKTUII MaKCHUMaJbHE 3HAYCHHS TM, SK TPaBWJIO, HE TEPEBUIILYE
0,3...0,4 c, cag WIBUAKOCTI HaBaHTa)KEHOTO JOBUTYHa ckiagae 10% Big HOMIHAJIBHOL, a Tppy>0,006,

TO NIPU @ = 2 Ta BIAHOCHIA MOXMOLI peryiroBaHHA 5=10% Jiana3oH He NEepeBUIIye 3HaUYeHHS D<I0.
JlunaMika BIIpAIFOBaHHS IMIBUIAKOCTI CHCTEMH HaBeJeHa Ha pUCYHKY 1. Takum 4MHOM, 301TBIIICHHS
Kpm CYTTEBO NPHUCKOPIOE JUHAMIKY cucTeMH. CyTTeBi CTPHOKH a0 SIPKO BHPaKeHi IEpexoid 3

OJIHI€T MIBUAKOCTI Ha 1HIIY CYMHPOBOKYIOThCS HeOaXKaHUMH KUAKAMU IIBHAKOCTI Ta MiABUIIECHOIO
KOJIMBAJILHICTTIO.
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KyToBa wsuakicTs, paa/c

3aBAaHHA WBMAKOCTI
OnTumizosaHa
M-per. Kpw=9.8
M-per. Kpw=1317
— M-per. Kpw=27

| | | | | | | |
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Yac, ¢

Pucynoxk 1- /Ilunamika cucremu 3 II-peryasatopoM mBHAKOCTI

Hexaii cucrema mae Il perymstop crpymy Ta Il perynstop mBHIKOCTI 3 HACTYITHUMH

nepeaaTouHuMH (PyHKIISAMU:

_Tucp+1 o _Tump—i-l

Wpc= = . 4
P Thicp P Tyimp “)
C
W (0)-kygy +
on Re pur (0)Anp ok _ 5wy Re ok 5
Aops C Re 100 Awps C ke )
et

+
Wpc (0)-kpy

[Ipu pi3aux 3Ha4YeHHsAX nmapameTpiB [1l-perynsropy Aiama3oH peryaroBaHHS MOXKHA OTPHUMATH B

Mexax 1o 150, mo cynpoBomkyeThcs nepeperymoBaHHAM y 60-70%. Ha pucyHky 2 HaBeneHo
MepexiqHl XapakTEepPUCTUKH 3a MBHAKICTIO. OTXE MOXHa 3pOOUTH BHCHOBOK: 1) 30UIBIICHHS

mapamerpa [, CyTTe€BO 3MeHIIye 3HAYCHHs MOXubKy; 2) mpu 3apuinennx /[, mapamerp K - cyrreBo

HE BIUTMBAE HA MOXHOKY; 3) 3a paxyHoK K, MOXIMBO KOPEryBaTH KOJHBAIbHICTh CHCTEMH, TOOTO

HaOJIMKEHHS i1 1O MEXI1 CTIHKOCTI.

Hexaii cucrema wmae Ill-perymsarop crpymy Ta IIJ[-perynsitop MBHUAKOCTI 3 HACTYITHHUMH

nepeaaTouHuMH (PyHKIISAMU:

Tucp+1 .
Wpc :T'i ) WpHI =Knqm (Tqmp+1) - (6)
pic?
C
W (0)-keygp +
_ 0 oy _& P - Wpc(o)‘an_ 0 wy Re Kmﬂ'kHI e
100 Awpg C kot Re 100 Aa)p'3 C ke
Wpc (0)-kpy

3a pe3ynbTaTaMH YHCEIBHOTO EKCHEPUMEHTY JUIS PI3HMX JBUTYHIB BJABajoOCs 301IbIIyBaTH

niamasoH mpubmuzHo g0 100 ta mpu mpomy Matu mepeperyntoBaHHs 50-60% Ta migBUILEHY
KOJIMBAJIbHICTH TIPHOIM3HO 110 10.
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Pucynok 2 - IlepexiaHi npouecu npu pisHUX pery/jasTopax IBHIKOCTI
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The influence of regulators on the dynamics of control of a direct current motor (DC) of
independent excitation in a subordinate control system is considered [1]. The impact of regulators on
quality indicators and control range in dynamics is given. The numerical experiment is carried out in
the Simulink environment. All calculations are based on the schemes and coefficients given in [2]. The
results of the calculations are presented in the form of graphs.

Key words: direct current electric drive, slave control, control range, control quality indicators,
electric drive dynamics, regulator, dynamic coefficients, shaft speed.
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