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BUBIP IHOOPMATHUBHUX TAPAMETPIB J1JISI KEPYBAHHS CUMETPYBAJIBHUMU TPUCTPOSIMHU

Byp6eno M. ., Meabuunuyk JI. M., Jlo6oaa FO. B.

Binnuywekuil HayionansHuil mexniyHuil yHisepcumem

Iokaszano, wo 3acmocy8ants YMOGHOT NOMYNCHOCMI 360POMHOI NOCIIO08HOCMI OJisl KEPYBAHHSA CUMEMPY8ATbHUMU
npucmposmMu 3a6e3neyye icmomHne 3MEHUEeHHs NOMUTOK CUMENPYBAHHSL.

IMocranoBka mnpodaemu. Haiibinpm momupeHnmM
THUIIOM KOMIIEHCYIOUMX NPUCTPOIB € PerysboBaHi KOH/IEH-
caTopHi ycraHoBkH. [lo iX mepeBar MOXKHa BiTHECTH HU-
36Ky BapTIiCTh, MPOCTOTY OOCIYTOBYBaHHS, MOXKIIUBICTH
NPUEAHAHHS TPAaKTHYHO B OYAb-IKOMY BY3J CHCTEMH
enextpornocradanHsa. OHaK MIBHIKOAIA TaKUX IPUCTPOIB
B 0araTbOX BHIIA/IKaX € HEJOCTATHHOI. 3HAYHO KpPAIUMHU
JUHAMIYHUMH XapaKTepPUCTUKAMH BOJOIIIOTH CTaTHYHI
TUPUCTOPHI Ta CHHXPOHHI KOMIICHCATOPH, OJTHAaK aJlrOpH-
TMH iX M0()a30BOro KepyBaHHs BUBYEHI HEJOCTATHEO.

AHani3 ocTaHHIX AochaikeHb i myOaikanii. Cume-
TPYBaHHIO HABAaHTAXXCHb NPHUCBSIYHI OaraTOYNCICHHI ITy-
Oumikarii [1]. OCHOBHIMH YWHHHKAMH, SKi BIDIMBAIOTH HA
IIBUIKOMII0 Ta TOYHICTH CHMETPYBaHHS, € BHOIp iH(pOP-
MAaTHBHHUX IIapaMeTpiB i BpaXyBaHHS CTATUYHHUX XapaKTe-
PHUCTHK BY3JIiB HaBaHTaXeHsb [2, 3].

OfHUMHU 3 TTOKAa3HUKIB HECHMETPHUYHOCTI PEKUMY €
KOMIUIEKCHI YMOBHI ITOTY>KHOCTI 3BOPOTHOI HOCITiIOBHOC-
Ti [4, 5]:

S, =3\ U2+ Uy Iy |=| U, La—UgIp |; (1)
Sy, =3 Ui 12=Uy It | = j| U, Ip+Uy L )
ne Uy,U,,I,I, — KOMIUIGKCHI Hampyru Ta

CTPYMH BIIIOBIAHO MPSMOi Ta 3BOPOTHOI MOCIIiZOBHOC-
TEH;
Uq,Up, 1y, Ig — KOMIUICKCHI HAIIPYTH 1 CTPyMH B

OpTOrOHANBHII cUCcTEMI Of-KOOpANHAT.

Mogyni 1MX BENIWYMH XapaKTepHU3yIOTh aMILTITYIy
MyJbCcalliif aKTUBHOI Ta peakTHBHOI IOTY>KHOCTEH, a -
CHI Ta ysBHI CKJaJ0Bi € iHGOPMAaTUBHUMH IapaMeTpamu
JUIS CHMETPYBaHHS HABaHTa)KEHb.

3rigro 3 Bupazamu (1), (2) KOMIUIEKCHI YMOBHI ITO-
TYXHOCTI 3BOPOTHOI TOCTiOBHOCTI S, Ta S, g MOXKHA

XapaKTepu3yBaTH BiAMOBIAHUMHU CKJIAJHUKAMH MHTTEBUX
YMOBHHX TOTY>KHOCTEH 3BOPOTHOI MOCIIJOBHOCTI, BiZIO-
BimHO [5]:
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P2 =Ugly —Uupig s g =u'q o —U'gig;
pzq = —u'a lﬁ —M'B iOL ; qzq = uBza +uaiﬁ .
Jie LTPUXOM IO03HAYEHO (a30BUIl 3CYB MUTTEBHX

BennurH Ha —90 el rpajaycis.
CKIIaJHUKH MHUTTEBHX YMOBHHUX IOTY)KHOCTEH Ma-
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I0Th TIOCTIMHI CKJIaJI0BI, SIKi € iHpOPMAaTUBHUMH HapameT-
pamu. Tomy juist orpuManHs iHpopManii npo AilcHy Ta
ySBHY CKJIAaIOBI YMOBHOI MOTYXHOCTI 3BOPOTHOI ITOCITi-
JIOBHOCTI BHKOPHCTAHO MiAXiJd, M0 OCHOBAaHWH Ha iHTET-
pyBaHHI TOOYTKY MHUTTEBUX HANpYT i CTPyMiB Ha KOB3-
HOMY IHTEpBaJi 4acy TpUBAJICTIO miB niepiony (7/2):

t t
2 2
P0=2 [padi 00=7 [ardi. (9)
t-T/2 t-T/2

Meta po6oTu. MeToro podotu € BuOIp iHpOpMAaTHB-
HHX NapaMeTpiB, SKi JO3BOJATH OLIBII TOYHO CUMETPYBa-
TH HaBaHTQKEHHS 3a PI3HUX CTaTHYHUX XapaKTEPHCTHK
BY3JIiB HAaBaHTaKEHb BiJl HAIIPYyTH.

OcHoBHI Matepianu pocaigxeHHs:. DopMyBaHHS
BEKTOpa KepyBaHHs MOTYKHOCTEeH (a3 KOMIeHCaliiHUX
CII 3pilicHIOETBCS Ha OCHOBI BHUMIpSHUX ITOTOYHHX 3HA-
YeHb CKJIAIHUKIB YMOBHOI MOTY>KHOCTI 3BOPOTHOI IOCIi-
noBHOCTI P (f), Oy (f) 3a TAKUMH yMOBaMHU:

0,45(1) = %(Q(t) +0,(0+3P, (1))
Onc () =101 -20,0)} ©)

Oca (1) = %(Q(t) +0,(0)-3P, (1)

[IpoananizyeMo BIUIMB Ha TOYHICTH CHMETPYBaHHS
HaBaHTAXEHb Yy Pasi, SKIIO IX CTATHMYHI XapaKTEPUCTUKU
ANpPOKCHUMYIOTBCSI CTENIEHEBUMH 3aJIEXKHOCTSIMHU

kp ko
U ) U
Spclkp,kg) = Pye Be +JOsc = 5
HOM UHO,W
kp ko
U . U
SCA(kP’kQ):PCA = +J0Ocy el )
UHO.W HOM
kp ko
U . U
Saplkp,kg) = Pyp A +jOup 2|,
UHD;W HOM
ne Pye, Opes Poys Ocys Pip, Qup — BiANOBimHI

aKTHUBHI Ta PEaKTHBHI MiX(a3HI MOTYXHOCTI HaBaHTa-
xens BC, CA, AB;

Ugc, Uey, Uyp — baktuuHe 3HaUeHHS MixkdasHUX
Haripyr BC, CA, AB y By3I1i HABaHTa)XeHb;

U,,,, — HOMIHaJIbHE 3HAaYCHHS HaIIPyTH MEPEexi;

kp, kg — xapakTepucTHdHi Koe(ilieHTH, IO BH3HA-



YarOTh 3aJIEKHOCTI MOTY)KHOCTSH HAaBaHTa)KECHHsI BiJ| Ha-
npyru (mpuiiMaeMo Jiama3oH iX 3MIHH B TaKHX MEXax:
kp=0...2, kQ=O4)

Ha puc. 1 300paxkeH0 3aiexHOCTi Koe(illieHTIB He-
CHUMETpil CTPyMy Ta HaIlPyTH 33 3BOPOTHOIO MTOCIiAOBHIC-
TIO y pa3i BUKOPHUCTaHHA SK iHPOPMATUBHUX HapameTpiB
MOTYXHOCTEH 3BOPOTHOI mociiioBHOCTI P (1), O, (¢) 3a
PI3HMX  CTaTMYHMX  XapaKTEPUCTHK  HaBaHTAXCHHS,
3’€IHAHOTO B "TPUKYTHUK" 3 TAKIMH TOTYKHOCTSIMH (ha3:

Kap, %o
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S ,5=50,=200+,100, S,. =250+ ;125 kB-A.
3anexxHocTi MoOysoBaHO B (yHKIIi XapaKTepucTH-
HHX KoeQillieHTiB kp, ko (uudporo 0 Ha rpadikax mosHa-
YEHO 3alIeXKHOCTI s kp=0; 1 — mst kp=1; 2 — qns kp=2).
Ha puc. 2 300pakeHO aHAJIOTIUHI 3alIeKHOCTI Koedi-
LIEHTIB HECHMETpIl HAlpyrd Ta CTPYMY 3a 3BOPOTHOIO
MOCITIJIOBHICTIO Y pa3i BUKOPUCTaHHS SIK 1H(GOPMaTHBHUX
napameTpiB MOTYXKHOCTEH 3BOPOTHOI HOCIIiZOBHOCTI

P2q (t)a Q2q (t) .
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Pucynox 1 — 3anexxHocTi KoedilieHTiB HECUMETPil CTPYMy Ta HaIlpyTH 3a 3BOPOTHOIO TOCIIIOBHICTIO Y pasi
BUKOPHCTaHHS NMOTykHOCTel P (1), 05 (7)
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Pucynox 2 — 3ane;xHocTi KoedillieHTiB HeCUMETpii CTpyMy Ta HallpyTH 3a 3BOPOTHOIO MOCHIIOBHICTIO Y pasi
BUKOPHCTaHHS MOTY)KHOCTEH Py, (1), O, (¢)

SIk BHIHO 3 HABEIEHHWX PHUCYHKIB, BUKOPUCTAHHS B
SIKOCTI 1H(QOPMATHBHUX MapaMeTpiB MOTYKHOCTEH 3BOPO-
THOI TOCHIZOBHOCTI Py, (¢), 0o, (f) 3abesmedye kparie

CUMETPYBaHHS HABAHTAXKCHb. 32 KBAJPATUYHUX CTATHY-
HUX XapaKTCPUCTUK HABAHTAXKCHHS CHMETPYBaHHS Oyie
moBHUM. e MOsICHIOETRCST THM, 10 KOHJCHCATOPHI OaTa-
pei CII cami MaroTh KBaJpaTH4HI CTAaTUYHI XapaKTepuC-
TUKH. SIKIIO CTATHYHI XapaKTepHUCTUKH HABAHTAXKCHb
BIJIPI3HSIOTHCS Bl KBaJPaTUYHUX, TO BUHUKAIOTh TTOMH-
JIKU CUMETpPYBaHHSL.

Po3risiHeMO cHUMETpYBaHHSI JBOX Pi3HOXapaKTEPHUX
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HABaHTAXXEHb, 3’ €JHAHOTO B "TPUKYTHHK" 3 TAKUMH KOM-
TUIEKCHUMH TOTYXHOCTAMH pa3: S, =S, =100+ 750,

Spc =150+ 775 xB-A, Ta 3’exnanoro B "3ipKy" 3 Taku-
thas: §,=100+ 50,
Sp=8,=125+ 62,5 xB-A (pexum a), S, =100+ 50,
S, =8,=125+j62,5 kB-A (pexxum b),
S-=100+ 50, S , =S, =125+ ;62,5 kB-A (pexum c).

B tabnuui HaBeneHi 3HAUYEHHS BEJIMYMH, SIKI XapaKTepH-
3YIOTh HECUMETPII0 HABAaHTAXXKEHb B IIUX TPHOX PEKUMAX.

MH MOTYXKHOCTAMU



Tabnunst — 3HaueHHsT BEJTMYMH, SIKI XapaKTepU3yIOTh
HECHMETPIiI0 HaBaHTAXKEHb

Bennunna Pexum a Pexum b Pexum ¢
S, , KBap -57,7-j39,0 | -23,0-j8,7 | -14,2-j44,1
§2q , KBap -61,7-j40,9 | -24,5-j10,8 | -16,8-j43,9
K>y, %
M
0,3
0,2
1
0,1
2
0
0 1 2 3

ko

AHani3 TOMHJIOK CHMETPYBaHHS 3a PI3HHX CTaTH4-
HUX XapaKTEPUCTHK HaBaHTAKEHHS 3’€JHAHOTO B "TPUKY-
THUK" B pEXKHAMI a 3 HaWOUIBIIO HecuMeTpieio (puc. 3)
MOKa3ye, IO BHKOPUCTAaHHA B SKOCTi iH(OPMAaTHBHUX
rapameTpiB  MOTYXHOCTEH 3BOPOTHOI  MOCIHIZOBHOCTI
Py (1), Oy (1) 3abe3medye TOCTATHRO TOYHE CHMETPY-

BaHHS HABAaHTAXEHb 1 Y BHUIAJKY Pi3HOXapaKTEpPHOTO Ha-
BaHTaKEHHS.

Ky, Y0
\—9—/
0,008
1
0,004
2
0
0 1 2 3 ko
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PucyHoxk 3 — 3anexxHocTi kKoeillieHTiB HECUMETpil CTPYMY Ta HAIIPyTH 3a 3BOPOTHOIO MOCHIJOBHICTIO 32
Pi3HOXapaKTEepHOTrO HAaBaHTaKEHHS Yy pa3i BUKOPUCTAHHS MOTYKHOCTEH P q (), O24 (1)

BucnoBku. [IpoaHanizoBaHO yMOBH CHMETPYBaHHS
HaBaHTaXEHb, SKI TPEJACTAaBICHI 4Yepe3 OpTOroHaJbHI
CKJIAJIHUKH YMOBHOI TIOTY>KHOCTi 3BOPOTHOI IIOCIIiIOBHO-
CTi, 1 NTOKA3aHO, IO iX 3aCTOCYBAaHHS B SIKOCTI iH(pOpMa-
THUBHHUX IIapaMeTpiB Ui KEePyBaHHS CHMETPYBAILHUMH
MIPUCTPOSIME  3a0€31e€Uy€e MOXKJIMBICTH 1CTOTHOTO 3MEH-
IICHHS TOMHJIOK CHMETPYBaHHSL.
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AHHOTAIUSA

BbIBOP UH®OPMATUBHBIX IAPAMETPOB
JJIS1 YIIPABJEHUSI CUAMMETPHUPYIOIIIUMUA
YCTPOUCTBAMUA

bypbeno M. 1., Mensanuyk JI. M., Jlo6oza 1O. B.

Toxazano, ymo npumeneHue YCI0BHOU MOWHOCHU
obpamHol nociedosamenbHoCmu OJisi YNPAGIEeHUS CUM-
Mempupyrowumu  yempoucmsamu obecneyusaem cyuje-
cmeentoe ymeHbuieHue OuUuboK CUMMEMpPUPOSAHUSL.

Abstract

CHOICE OF THE INFORMATIVE PARAMETER
TO BALANCING DEVICE CONTROL

M. Burbelo, L. Melnychuk, U. Loboda
It is shown that the use of inverse sequence conven-

tional power to balancing device control provides a sig-
nificant reduction in errors balancing.



