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METHOD FOR EVALUATING THE RELIABILITY OF RELAY PROTECTION AND

AUTOMATION DEVICES
[Tpobnemu  MiABMIICHHS  HAIIMHOCTI iX BUpilICHHI MOTPIOHO BpaxoByBaTH 1 Taki
€JIEKTPONOCTAYaHHS BIAMOBIAAIBHUX eneMeHTu cucteM enekrpornocrayanus (CEIT)

CTOXXHMBAUiB 3aBXAM OyinH akTyassHUMH. [Ipn

3ai3HUI, SIK  peNelHWid  3aXUCT  Ta
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IpOTUABapiiiHy cucTeMHY aBTOoMaTHKy (P3A)
[1,2]. IIpuctpoi P3A, sk enement CEII,
3a0e3MmeuyloTh  HAJIHHICTh  €JIEKTPOIOoCTa-
yanHsa. O/HAaK, SK TEXHIYHI MPUCTPOI, BOHH
MaloTh BiAMOBM B pobOoti. lle Bukiukae
HEOOXIAHICTh KIABKICHOI OIHKK IX BJIACHOI
HaJIIHHOCTI Ta ypaxyBaHHS 11 IPH PO3pPaxyHKY
HaxaiiiHocti CEIl. HasBHicTh cnenu@iuHux
ocobsmBocTeil y podoti P3A Bukitouae npsme
BUKOPHUCTAHHS BIJJOMHUX METOJIB PO3PaXyHKY
Haxgiitnocti CEII [3]. Ilotpiben mnonmanbImii
PO3BUTOK IIMX METOHIB CTOCOBHO P3A.
Ockinbku poboty P3A MokHaA po3risaaTu, sk
MOCITITOBHICTh 7 HE3aJCKHUX BUIPOOYBaHb 1
BBXATH  WMMOBIPHICTh TOSIBU  KOPOTKHUX
3aMUKaHb (K.3.) B KOXHOMY BHUIPOOYyBaHHI
OJIHAKOBOIO (JIOpiBHIOE P), TO /ISl 3HAXOIKEH-
Hs UMOBIpHOCTI mofii X, IO MoNArae B copa-
npoByBaHHI P3A y Bcix n BUNpOOyBaHHSX,
MOJKHa BUKOPHCTOBYBATH cxeMy bepHyii:

P(X)=P". (1)
P(X)=P(X,+X,)

3 UbOTO BHUPA3y BUAHO, IO 3HAYCHHS
UMOBIpHOCTI mofii X 3alnekuTh Bil BUAY
KOpPOTKOT'O 3aMUKaHHS. [IpoBonnuTn
pO3paxyHOK HaTiHHOCTI P3A min meBHHM BUA
K.3. 1 OTIepYBATH JCKIIbKOMA 3HAYCHHSIMH IIi€1
HaJ1MHOCTI, OYEBUHO, HE3PY4YHO 1
HEJOMUTbHO. bBinmbIn MOIMITBEHO 3MIHCHIOBATH
el Po3paxyHOK MO JIGIKOMY YMOBHOMY K.3.
[4]. Lle Moxke OyTH BHKOHAHO TaKUM YHHOM.
Hexait X — BumaakoBa mojis, SKa IOJISATa€E B
CIpalbOBYBaHH1 BUMHKa4Ya i €0
peneitHoro 3axucty. [Ipu 11bOMy BBa)kaeThCs,
10 MoAist X MOXKeE BiIOYTHCS pa3oM 3 OHIEIO 3
runore3 H,, SKi yTBOPIOIOTH MOBHY Tpymy
MO1H:

H; — tpudasue x.3.;

H> — nBodasue k.3. Buny AB;

H; — nBodasue k.3. Buny BC;

Hy— nBodasne k.3. Bugy AC.

Tomi X MOKHA 3aMKMCaTH TaK:

X=XH +XH, +XH,+XH,. (3

ImoBipHicTs  P(X)  3anexutrb  Bin
KUTBKOCTI KOPOTKHMX 3aMHKaHb, TOOTO Bij
KUIBKOCTI  NIOIIKO/UKEHb  €JIeMEeHTa, IO
3aXUIIAE€THCA, 1, OTXKE, HE MOBHOI MIpOIO
XapaKTepu3ye HaAIMHICT NpUCTpoiB P3A.
Hns  ypaxyBaHHA  BCix  (akTopiB,  fKi
BIUTMBAIOTh Ha HAJIWHICTH TNPUCTPOiB P3A,
MIPOTIOHYETHCS 3aCTOCYBaTH amapar
JIBO3HAYHOI aJIreOpu JIOTIKM Y CIIOJY4YeHHI 3
TEOPIEI0  pEIeHHO-KOHTAKTHUX  CXeM 1
MaTeMaTHYHUMH OCHOBaMH TeOpPii HaIIHOCTI.
CyTh MPOMOHOBAHOTO METOJY PO3TIIIHYyTa Ha

MIpUKIIAMI nBO(a3HOTO MaKCHMaJIbHOTO
CTPYMOBOTO  3aXHCTy, BHUKOHAaHOTO  Ha
BOY/IOBaHUX pene. CrpariboByBaHHS
BUMHKA4a, [0  NPUNHUHSIE  KUBICHHS

criokuBaviB, mig gieto pene paz 4 1 C
pO3TIANAIOTECSA K BUNAAKOBI momii Xy 1 Xc
BiANOBIAHO. To/l Mpy KOPOTKOMY 3aMHUKaHHI B
30Hi ait 3aXUCTY HMOBIpHICTb
CTpallbOBYBaHHS BHMHKa4a 3a TEOPEMOIO
J0JTaBaHHA JOPiBHIOE

P(X,)+P(X.)-P(X, -X,) )

ImoBipHicTh moAaii X po3paxoByeTbes 3a
(dhopMynaMu MOBHOT KIMOBIPHOCTI SIK

4
>PH,) P(X/H). 4
i=l

Jlano pexoMeHpmamii 3 BU3HAYCHHS
MIOBHOI HMOBIPHOCTI CTOCOBHO PO3IJISIYBaHOL
CXeMH 3  OTpPHUMaHHSAM  pO3PaxyHKOBOI
WMOBIPHOCTI OE3BIIMOBHOI POOOTH 3aXHUCTY.

Bepyun 1o yBaru, 1o €eMEHTH 3aXHCTY
BBIMKHCHI B JIOT1YHY 1 ()YHKIIOHAJIBHY CXEMHU
cnpauboByBaHHs P3A mocnigoBHO, MOKHa
NPUWHATH TOTIK iX BiAMOB y BHUINIAAI
HAMMPOCTIIIOro 1 pO3paxoByBaTH HMOBIPHICTh
CTpAllbOBYBaHHs 3aXHCTy TPH 3aMUKaHHSX,
10 OIKCAaHi, 32 TOKa3HUKOBUM 3aKOHOM.

3anporoHOBaHUNA METOJ JJIsi BiTHOCHO
MPOCTOrO 3aXUCTy MOXE OyTH TOKIAJCHO B
OCHOBY  pPO3paxyHKy HOro  HaJildHOCTI,
OCKUTBKA BIH JIa€ MOXIUBICTh JIOCTaTHBO
IPOCTO CKJIACTHM HEOOXiJHI PO3paxyHKOBI
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(opMynu, BpaxyBaTh B HUX yCl CHUTYaIllii, 110
BUHUKAIOTh y CHCTEMi 1, OTXe, HaWOLIbII
MOBHO B1100pa3uTH AIMCHUH ii CTaH.
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Baxxnueum CIIEMEHTOM CHUCTEM
aBTOMATHYHOTO OJIOKYBaHHS Ta aBTOMAaTHYHOL
JIOKOMOTHBHOI CHUTHami3alii HEemepepBHOTO
TUNY € PeHKOBi Koyla. 3 OIJsIly Ha MOTOYHY
MOIIUPEHICT Ha3BaHUX CHCTEM Ha
BITYM3HAHUX  3QlI3HUIEIX 1 Ha TEBHY
BiJIJAJIEHICTh TEPCHEKTHUB iX MOBHOI 3aMiHU
Ma€ CEHC BHUTpaTa 3yCWIb Ta KOIUTIB Ha iX
MO/JIEpHi3allit0, 30KpeMa — Ha IiJIBUIICHHA X
3aBajoctiiikocti. Ilpu QikcoBaHOoMy BHIL
CUTHAIIy 3aBaJIOCTIMKICTh BU3HAYAETHCS TMEPII
3a BCE IHTEHCHUBHICTIO, KIJIBKICTIO 1 BUAAMH
3aBajy Ta CrnocoboM OOpOOKU CUTHAIBHO-
3aBaJOBOI CyMillll Ha MNPUIMaIbHOMY KiHLI.
Ileit Bua cur”any, noOynoBaHuil Ha 0a3l
OPSIMOKYTHOTO  IMOYJbCY 13 CHHYCOIJHUM
3aMOBHCHHSM, € YCTAJICHUM MPOTITOM KiJTBKOX
JECATUPIY, 110 3HAYHOK MIpOI OOMEXye
MO’KJIMBOCTI MMOOKOT MOJEpHI3alii BKa3aHUX
y Bcrymi cucteM. He3Baxaroun Ha 11e, MOXKHA
NPUITYCTUTH  HAsABHICTh TEBHUX pPE3EpBIB
MIIBUAICHHS X 3aBaJOCTIHKOCTL. Y poboTi [1]

PO3TISTHYTO CKJIaJT 1 BJIACTHUBOCTI
CJICKTPOMATHITHUX 3aBajl, SIKi BIUTMBAIOTh Ha
poboTy cucteM Ha 0a3i peWkoBoi miHIL. Y
HU3MI  poOIT [2-4] pO3BHHEHO MiAXid [0
TiIBUIIEHHS 3aBaJIOCTIMKOCTI, SIKUM 0a3yeTbes
Ha paJiOTEXHIYHUX METOJaX ONTUMAIHLHOTO
NpUiiMaHHs  CUTHaNIB. 3  ONIsSIAYy  Ha
0araTOKOMIIOHEHTHHH cKIan pealbHAX
MEPeIIKO]]  3alo4YaTKOBaHO  PO3POOKH B
HarnpsiMi BUAUICHHS 1HQOPMaLIHHOTO CUTHATY
B yMOBax OJHOYacHOi [ii 3aBajg pi3HOTO
noxomkeHHss [4-7]. Meroro wiei pobotu €
BUSIBIICHHS JOJATKOBUX PE3CPBIB MiABHUIICHHS

3aBaJIOCTIMKOCTI  cHUCTeM, 0a30BaHMX Ha
PEHKOBHX KOJIaX.

Posrasinemo HalnomumpeHiury Ha
NpaKTULi  CUTyalll0, KOJIU  HEOOXITHO
BUAUIUTH CHUTHAQJ, SAKUH HAIXOAUTh Ha

NpUAMalbHUN MPUCTPIA Yy CyMi 3 KUIbKOMa
3aBaJjaMM pI3HOTO TOXO/KCHHS. 3a3BHYai
O0opoTh0y 13 3aBajol0  KOXHOTO  THIMY
MIPOBOJSITH OKpEMO. Hanpukian,
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