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MDK 61850 1 TecTupoBaHue

TectupoBaHue cucrem

Ha OCHOBE CTaH1apTa
MDOK 61850 — nnociaeanue
NOCTUKEHUS U HOBBIE
BO3MOKHOCTHU

B naHHOM cTaThe BBI HaljieTe OTBETHI HA CIEAYyIOIIUe BOIIPOCHI:
m KakuMm 06pa3oM MOKHO OIEHUTH BpeMs 00pabOTKH yCTPOHMCTBOM
GOOSE-coo0brtenus?

m Kakue nsMeHeHHs, KacaroIrecss BOIPOCOB TECTUPOBAHUS, Oy Iy T

BHECEHbI BO BTOPOM M3dHHUU CTaH,Z[apTa?

ABTOp
Tomac Hloccur
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9K 61850 [1] — cTaHgapT ans CUCTEM CBs-
M 31 BHYTPW MOACTAHUMA — SBASETCH TMOKUM

1 YyBEPEHHO CMOTPSILLMM B 6yadyLlee Ans cu-
CTeM aBTOMaTU3aLMM NOACTAHUMIA U CUCTEM 3aLUUTDI.
CraHpapT monyyun LUMPOKOe pacnpocTpaHeHue Mo
BCEMY MUPY U MPUMEHSETCA HA 06BbEKTaxX PasfM4Horo
YPOBHS HanpsXeHus, a cneumanucTbl nNpuobpeTaroT
BCe 6onbLle onbiTa No paboTe C cucTeMamu Ha ero
OCcHOBe. XOTA caM CTaHAapT nofapobHbIM 06pa3om u
He cocpefoTayvBaeTcsl Ha BOMpPOCax TECTUPOBaHWA,
HEKOTOpble MOSIOXEHNS, KacaloLmMecs BONPOCOB CO-
OTBETCTBUS YCTPOWCTB ero TpeboBaHUAM U uamepe-
HWS NapameTpoB PYHKLIMOHMPOBAHWS CUCTEM, HaLLIIN
B HEem CBOe oTpaxeHue. B HacTosLel ctatbe 6onee
noapo6HLIM 06pa3oM paccmaTpmBatoTCs BOMPOCHI Te-
CTUpOBaHWs cucTeM Ha 6a3e ctaHpapta MIK 61850.
Takxe 6yayT pacCMOTPEHb! HOBblE BO3MOXHOCTH, KO-
TOpble CTaHyT OOCTYMHbIMA C BbIXOLOM BTOPOro W3-
JaHusA cTaHjapTa, a B 3aBepLueHne matepuana 6ygert
yOeneHo BHUMaHue Bornpocam MH(opMaLmoHHoM 3a-
rPY3Ku B CETU M BbICTPOAENCTBUA Nepefaqn AaHHbIX.

MOJTIOXKEHUA MO TECTUPOBAHMUIO,

OTPAXXEHHBIE B CTAHOAPTE

Kak 6b1510 0TMEYEHO aBTOPOM B npedbiayLuen cTa-
Tbe [2], cTaHZapT ONUCbIBAET ABE OCHOBHbIE MpoLeay-
pbl TECTUPOBAHMS.

OpHa 13 rnas ctaHgapta — maea 10 [3] — onuckiBaeT
npoLeaypy TeCTUPOBaHWS YCTPOMCTB Ha COOTBETCTBUE
ero TpeboBaHuAM A1 NPUCBOEHNS UM cTaTyca «C nog-
nepxkoi ctaHgapta MOK 61850». B rnase onpegeneHsl

Ne 3 ceHTa6pb 2009

MeTofbl TECTVPOBAHUS, KOTOPbIE MPefoCTaBNAlT BO3-
MOXHOCTb y6eauTbCsi B TOM, YTO YCTPOWCTBA COOTBET-
CTBYIOT TPEOOBAHUAM, PETMAaMEHTUPYEMbIM CTaHAAPTOM.
OpHaKo 3TV MeTofb! He NPefHa3Ha4eHb! ANs NPUMEHEHNS
MNPV BbIMOMTHEHUM UCTIbITAHWIA HA 06BEKTE Ha 3Tane BBoga
B 9KClyaTaumio UNK B XOfe TEXHUHECKOrO 06CyXMBa-
HUAA. VIHTennekTyansHoe aneKTpoHHoe ycTpoiicTso (MY
(IED)) He mOMKHO MPOTVBOPEYUTb TPEBOBaHUAM CTaH-
Hdapta. YkazaHHOe SIBSieTCs OCHOBOW, Mpu3BaHHoM obe-
CreyuTb (OYHKUMOHASbHYI0 COBMECTUMOCTb YCTPOWCTB
pasMyHbIX MPOM3BOAUTENEN MEXay COOO0MW, HO AaHHOe
YCIOBWE He ABNSETCA JOCTaTo4HbIM. Bee onmcbiBaemble
B CTaTbe YCTPOMCTBA ByOeM CHUTaTb YOOBNETBOPSIOLLM-
Mu TpebosaHusm ctaHgapTa MOK 61850.

[Opyras npouegypa TeCTMpPOBaHWA HanpasfieHa Ha
onpegfeneHne Toro, COOTBETCTBYIOT JIN T€ WUSIN WHble
napameTpbl (OYHKLUMOHWPOBAHWUS CUCTEM Ha OCHOBE
ctaHgapta M3OK 61850 TpebyembiM. TpeboBaHus K
napameTpam (PyHKLUMOHMPOBaHUA CUCTEM 0603HaYe-
Hbl B rnase 5 [4]. B naHHoM rnase [4] BBeAEHbI TEpMU-
Hbl «MOMIHOE BPEMS Mepefadin» 1 «Knacc npou3Boau-
TENbHOCTW», AaHbl NOSICHEHMSA K HM [2]. B cTaHpapTe
NPVBOAUTCA UNMOCTPaLWS, MOACHSAOLWAA TePMUH Nos-
HOro BpeMeHV nepefayv aaxHbIx ( [4] v [2]); o6paTum-
CA K HEW B odepenHon pas (puc. 1).

«BUAT TECTUPOBAHUS»

Kak 6b11o0 0603Ha4eHo B Matepuane [2], ctaHgapt
M3K 61850 B rnase 7—4 [5] onucbIBAET AOMNOSNHUTESbHbIN
Ka4eCTBEHHbI MOEHTUMKATOP, KOTOPLIA MOXET ObITb
UCMomnb30BaH [J1s1 OTIINYMSI CUTHAMOB, MCMOMb3YeMbIX



ONs Leneil TeCTUpOBaHWs, OT CUTHasIoB, CO-
OTBETCTBYIOLLMX OENCTBUTENBHBIM PEXUMAaM.
HekoTopble Nonb3oBaTENM CYATAKOT, HTO MPU
1CMomnb30BaHWW NPOCTOro «doriara TECTUPOBa-
HUSI» UMK «OGUTa TECTUPOBaHWS» PaspeLLaloTcst
BCe Mpobrembl, CBA3aHHbIE C TECTUPOBAHWEM
cuctem Ha 6ase craHgapra MOK 61850. K co-
XaIeHMo, 3TO HEBO3MOXHO MpuW 3Kcnnyarta-
uvm cywecteytomx N3Y (IED): yctporictea
pas3nun4HbIX Mpou3BoauTenen obnaaatoT CBOU-
MM OCOBEHHOCTSAMM, HTO HE NO3BONAET 0becre-
YUTb (PYHKLIMOHASTBHON COBMECTUMOCTMW.

KaxpgpbIn NOrM4ecknin y3en copepxuT B
cebe aTpubyt «Mod» (pexum), KOTOpbI
MOXeT WMeTb 3HaveHue «Test» (TecTupo-
BaHue). B Takom cnydae norvdeckuii ysen
1 BeCb ero yHKLMOHan NepeBoasTCs B pe-
XWUM TecTupoBaHus. ATpubyT «Beh» (nose-
[EeHVE) OTpaxaeT MoBefeHUe NOrm4ecKoro
y3na. Ecnn npovssogutca usmeHeHue pe-
Xuma norudeckoro yana 0 (LLNO), Takxe
NPOU3BOANTCA U3MEHEHNE pEXMMA NTornye-
CKWX Y3OB JIOMMHYECKMX YCTPONCTB.

OtpenbHble 06beKTbl AaHHbIX CopepXat
B psiie CBOMX KayeCTBEHHbIX aTpMbyTOB OT-
JenbHbIA 6UT TECTUPOBAHMWS, 3HAYEHUE KO-
TOPOro TaKkXe MOXET U3MEHSATLCS.

OyeBnOHO, YTO CUTyauusl YCNOXHSETCA B
CBA3M C Ha/MYMEM Pa3nnYHbIX KOMOUHALMIA
3Ha4YeHun «test» n «blocked». Hackomnbko 13-
BECTHO aBTOPY, B HACTOSILLIEE BPEMS OTCYTCTBY-
IOT YCTPOMCTBA C peanm3auyen KomMouHauui
cornacHo pvc. 2. Bropoe nsgaHve ctaHgapTa
(cm. pasgen «Bropoe usgaHue craHgaprar
[aHHOro marepuana) 6yger Bko4aTb B Ce-
69 6oree NogpobHOe onvcaHne BOMPOCOB UC-
NONb30BaHUs YKa3aHHbIX aTpubyToB.

Mpu peanusaumy obMeHa JaHHbIMU B pe-
XMUMe peasibHOro BpemeHu (peanuzaums
«LLUWHBbI MpoLecca») XenaTesbHO MCMob30-
BaHue «cphnara TECTMPOBaHWs» Ha YPOBHE na-
KeTOB AaHHbIX. [peacTaBnseTcs BO3MOXHbIM
1Cnosnb30BaHne AJ1a 3Ton Lenu donara Tectu-
poBaHus GOOSE-coobLueHus [2]. B atom
cnyqyae GOOSE-coo6LieHns He [OMKHbI
6bITb UCNONL30BaHbI Ans paboymnx Lene [6].
HaHHbI donar TecTUpoBaHUA CErofHs uc-
nonb3yeTcs 4OCTaTOMHO peako. B aTon vactm
BTOPOE M3[aHue cTaHaapTa NpefocTaBmT HO-
Bbl€ BO3MOXHOCTY MOSIb30BaTENSAM.

OLIEHKA BbICTPOJJ,EVICTBI/Iﬂ

YCTPOUCTB

Kak 6b110 0TMeHeHo B pasgerne «[lonoxeHus
Mo TECTUPOBaHUIO, OTPaXKEHHbIE B CTaHOapTe»
BOMPOCbI OLIEHKM ObICTPOAENCTBISA CUCTEM pac-
cmarpuBatoTes B rnaee 5 [4] ctaHgapra.

Bpems nepefant=1t+1, +1,
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®uanyeckoe yetpoiicteo PD1

Puc. 1. [NonHoe Bpems nepepast COOOLLEHMIA

f npoLeccop npoLeccop f
! |_I5»| 06MeHa >/ 00MeHa |l °
JaHHbIMI [aHHBIMN

®uanyeckoe ycTpoiictso PD2

LNMode LDMode LNBeh (read only) LNBeh
XXXX.Mod LLNO.Mod XXXX.Beh Value
on on on 1
on blocked blocked 2
on test test 3
on test-blocked test-blocked 4
on off off 5
blocked on blocked 2
blocked blocked blocked 2
blocked test test-blocked 4
blocked test-blocked test-blocked 4
blocked off off 5
test on test 3
test blocked test-blocked 4
test test test 3
test test-blocked test-blocked 4
test off off 5
test-blocked on test-blocked 4
test-blocked blocked test-blocked 4
test-blocked test test-blocked 4
test-blocked test-blocked test-blocked 4
test-blocked off off 5
off on off 5
off blocked off 5
off test off 5
off test-blocked off 5
off off off 5

Puc. 2. AtpubyTbl Mode (pexxum)/Behavior (moBepenvie) B ctanpapte MOK 61850-7-4, nspaHne 1 [5]

[ns TecTpoBaHnsa 6bICTPOAENCTBUS OOHO-
ro 3Y (IED) Heo6X0AMMO MMETbL YCTAHOBKY,
cxema KOTOpoW npedcTaeneHa Ha puc. 3.

[ns TecTpoBaHnsa GbICTPOOENCTBUSA Crie-
LUManucT B TOW WM MHOW CTEMEHN BbIHYX-
[JEH NPOM3BOAWTbL KOCBEHHbIE W3MEpPEeHUs
[5]. Mpwn 3Tom MoryT 6bITb CthopMynmpoBa-
Hbl HEKOTOPbIE PEKOMEHAALMWN OIS BbIMOJIHE-
HVS1 6onee TOYHOWM OLEHKM BbICTPOOECTBUSA
ycTpoiictBa. OCHOBHas wmpges 3akmiovaeT-
CH B W3MEpeHUM nepuvopa KpyroBoro 06-
paweHns GOOSE-coobluenus. Mepepaya
GOOSE-coo6LueHns  ocyLecTBnseTcs OT
ncnbiTaTeNbHOW  YCTAHOBKWM  NpPOBEPSIEMO-
My YCTPOWCTBY, KOTOPOE, B CBOK o4yepefb,
OCYLLECTBNSAET ero nepegady Hasag MCrbl-

!

UCMbITATENbHO YCTAHOBKON

BbleneHHas vHus CBA3Y
K NPOBEPSEMOMY YCTPOIACTBY

Puc. 3. VigeansHas cxema yCTaHOBKM C BblaeneH-
HbIMW NIHUSMI CBA3K

Tomac LWoccwur, Omicron electronics, ABcTpusi

Ne 3 ceHTa6pb 2009
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BblfieneHHas MHUA CBA3W ANA YNpaBeHuns
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Puc. 4. CoctaensioLLme nepuropa kpyroBoro obpatierns GOOSE-coobuueHws [5]
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KannbpoBka ncnbiTaTeNlbHOM YCTaHOBKU:
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by = 4’ Suy = 5
NosepuTensHblit uiTepsan: [t —k-o, T +k-c]
k ~4 npwv goBeputesibHON BepoATHOCTM 99,99%

k =~ 2,6 npu goBepuUTesibHON BEPOATHOCTU 99%
MakcumarnbHoe 3HaveHue: t +k - o

Puc. 5. Ouerka 6bicTpoperictama nepepaqv GOOSE-coobuueHns [5]

TaTenbHOM YCTaHOBKE Kak MOXHO 6bicTpee.
Ha puc. 4 npeacrtasneHa unmocTpaumns, Ha
KOTOPOW MoKa3daHbl COCTaBnAoLLME Neproaa
kpyrosoro ob6patueHna GOOSE-coobLueHns,
N3MepPSEMOrO UCMbITaTENbHON YCTAHOBKOM.
Mpu “cnonb3oBaHWM JaHHOTO MeToAa JOMXK-
HO ObITb MPUHATO HECKOMBKO JOMNYLLEHWIA:
Bpems nepegaqn faHHbIX MO CETW MpeHe-
6peX1MMo Marno. 3TO yCoBWeE BbIMOMHUMO B
6ObLUMHCTBE CNyyaeB MNyTem obecneveHus
NPOCTOro COEAMHEHNS MEXAY UCTbITATENBHON
YCTaHOBKOM W NPOBEPSiEMbIM YCTPONCTBOM
(cm. puc. 3). B niMHWM cBA3M AONYCTUMO Hau-
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Yme Makcumym ogHoro Ethernet-kommyTtaropa.
[ns nonyyeHws 6onee Nogpo6HON MHGopMa-
umm cm. pasgen «MHdopmaumoHHas 3arpyska
Mo ceTM» faHHOro MaTepuana.

Bpemsa 06paboTKM OaHHbIX COOTBET-
CTBYIOLUMM MPUIIOKEHNEM B MPOBEPSAEMOM
YCTPONCTBE NpeHebpexmmo Mano. YkasaH-
HOe cnpaBednvBo Af1 GOMbLUMHCTBA CIly-
yaes. Ecnu paHHbIM BpemeHeM npeHebpedb
He MPefcTaBNAeTca BO3MOXHbIM, TO 6yaeT
MUMETb MECTO MOMNOXMTESIbHAsA NOrPELLHOCTb
n nepvog Kpyrosoro obpaiyeHns GOOSE-
COOOLLIEHNS OKaXeTCa 60rbLLe.

Ne 3 ceHTa6pb 2009

Bpemena o6pabotkn GOOSE-coobLueHuin
npy X npueme 1 nepegade NpPUBGAU3UTENBLHO
pasHbl. [POBEPKY yKa3aHHOrO YCIoBUS HEOOXO-
[VIMO NPOU3BOAUTL OT Cyyas K crnyyato. Eciv
npegnonaraeTci HammuvMe 3HaYMTerbHOW He-
CUMMETPUM, Torga HeoOXOQMMO BbIMOSHEHVE
KOPPEKTVPOBKM (hOPMyST U, COOTBETCTBEHHO,
nosy4eHue pesynsrara ans CyMMbl BpemeH 06-
paboTKM COOBLLIEHMS NPKM MPpUEME 1 Nepepadye.

B xofe ucnbiTaHui Ha cooTBeTCTBUE TPEBO-
BaHWAM CTaHAapTa, OnpedeneHHbIM B raee
10 [3], npn “cnonb3oBaHUM CTaTUCTUHECKMX
MeTOf0B TpebyeTcsi OLeHKa pesynsTaTos, Mo
KpaiHelt mepe, 1000 namepeHuin. YkasaHHoe
npegnonaraeT, YT0 W3MEPEHHbIe 3HaYEeHUs
NOAYMHAIOTCA  HOPMasnbHOMY — pacnpegene-
Huo. CTatncTnyeckas oueHka [OoCTaToyHo-
ro Yvcna pesynsTaTtoB U3MepeHVsi Nepyvoaos
KpYyroBoro o6paLlieHns No3BOMseT MosyyuTb
CpefHee 3Ha4eHue 1 CpeHeKBafpaTnHecKoe
OTKIOHeHWe neproga Kpyrosoro obpaLLeHus,
KOTOpble ONPedensioTC XapakTepucTiKamm
NpoBepPsieMoro YCTPOWCTBA U UCMbITaTEeSIbHON
ycTaHoBkW (puc. 5). Ons BbluMcneHus Bpe-
MeHN 06paboTKn COOBLLIEHNS NPOBEPSEMbIM
YCTPOMNCTBOM HEOOXOOMMO Hanmnume OaHHbIX
0 XapaKTePUCTMKAX UCMbITaTeNbHON YCTaHOB-
Ku. Mony4veHne 3TUX OaHHbIX BO3MOXHO Mpw
BKJTIO4EHUN B MPEACTaBMEHHYIO BbILLIE CXEMY
(puc. 3) MOEHTVMYHOWM McnbITaTeNbHOM ycTa-
HOBKW BMECTO MPOBEPSIEMOro YCTPOMCTBA U
BbIMOSHEHWM TOrO XeE OMbiTa C KPYroBbIM 06-
pateHmem GOOSE-coo6bLueHus.

Mpy ncnonb3oBaHWM GbICTPOAENCTBYOLLIMX
UCMbITATENbHLIX YCTAHOBOK, 06MagatoLLmx
BO3MOXHOCTbIO aBTOMAaTU4ECKON perncTpa-
LMW CLeHapueB UCTbITaHUA, MOryT 6bITb MO-
Jly4eHbl 3Ha4eHWs MeHee 1 MC ¢ JoBepuTESb-
HOW BEPOATHOCTLIO 99,99 %. Takum o6pa3om,
TEOPETMHECKMN NMULLL OOHO U3 AECATU ThiCAY
3Ha4eHun npesbickT 1 Mc. B nocnepoearens-
HocTn 13 250000 nocnepoBaTefbHbIX N3Me-
PEeHWiA He OfIHO M3 3HAYEHMIA HE MPEBbICUIIO
MakCMasibHOe MpU LOBEPUTESTBHOW BEPOST-
HocTU 99 %. Takum 06pa3om, Mpu Hopmasb-
HOM pacnpefeneHum umenu 6ol MecTo Thics-
4un BbI6GPOCOB. DaKTNHECKOE pacrnpeneneHue,
B OT/IMYME OT HOPMASLHOIO, XapakTepU3yeTcs
KOHLIEHTpaumen 3Ha4YeHnin BOKpYr CpefHero,
nMest MakcumanbHbIv Npegen u 6e3 ctpemre-
HWS 3HAYEHUA B 6ECKOHEYHOCTb.

®OYHKLUMOHANIbHASA
COBMECTUMOCTb
(MHTEPONMEPABUJIbHOCTDb)
CornacHo nepBoii rnaee cTaHaapra 1], obe-
cneyeHne (PyHKUMOHAIIbHOW COBMECTMMOCTH
YCTPOWCTB Mexzay cobor (MHTepornepabesb-
HOCTW) (He B3aMO3aMeHSIEMOCTU YCTPOCTB!)
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SBMSAETCH OCHOBHOM Lenbto cTaHgapta MOK
61850. 3pecb HEO6XOAMMbIM YCMOBMEM SIB-
NIAETCA TO, YTO YCTPOWCTBA JOMKHbI YOOBET-
BOPATb TpeboBaHMaM cTaHgapTa. OgHako aTo
YCIIOBVE HE ABNSETCSH AOCTATO4HbIM.

Kak nokasanu nepeble NPOEKTbI, rae B cu-
cTemMax aBTomaTU3aumMn  UCMoNb30Basch
YCTpOWCTBa € nopadepxkon craHpgapta MAK
61850 pasnnyHbix nponasoauTenel [8], dyHK-
LmMoHasibHas COBMECTUMOCTb YCTPOWCTB U UH-
XMHVPUHI TakUX CUCTEM SBMAOTCH peasib-
HOCTbIO. TeM He MeHee, He oboLnock u 6e3
TEXHUYECKUX CNOXHOCTEN (Tak Ha3biBaEMbIX
«Tissues» [9]), koTopble 6yayT pa3peLLeHbl BO
BTOPOM M3[aHuM cTaHgapta. Ha gaHHeIn mo-
MEHT BPEMEHM UCTbITaHUA Ha (PYHKLMOHASb-
HYI0 COBMECTMMOCTb HE OMPERENSIOTCA CTaH-
naptoM. MHOXeCTBO BO3MOXHbIX BapMaHToOB
NPOBEAEHNA TaKMX MCMbITaHW 06ycnasnmea-
€T HeoHXoaMMOCTb MX TUNn3aumn. Takve op-
raHm3aumm, kak FGH [10], KEMA n UCA IUG
(6onee nogpobHas nHdopmauus 06 3Tow op-
raHusaumv npvBegeHa B cnefyloLlen rnaee
[aHHOW cTaTbk), paboTaloT Haf peKkoMeHha-
LMSIMU MO BbINOMTHEHWNIO AAHHbBIX UCTIbITAHWIA.

PABOTA IrPYMMnbl UCA

MexpyHapogHas rpynna nonb3oBarenem
UCA (rpynna nonb3oBaTenent cTaHgapTa
M3K 61850) u, B 4aCcTHOCTW, ee KOMUTET, 3a-
HUMaloLLMIACS Bompocamm TecTupoBanus [11],
OTBETCTBEHEH 3a BbIPAOOTKY PEeKOMeHpaLmMn
Mo TECTUPOBAHUIO U MPOBELEHUIO MPUEMO-
CAATOYHbIX MCMbITaHWA cucTeM. [lepBoHa-
YyanbHOM 3afjaden saBnRAeTCA paspaboTka
€AVHOro noaxofa K TeCTMPOBaHMIO, B3anMO-
nevictene ¢ MOK B 4acTv noarotoBku CTaH-
fapta MOK 61850-10 v gpyrux ctaHOapToB.

MaBHOW Lienbto Ha byayLiiee ABNsSeTcs pas-
paboTka ykasaHwii Mo BbIMONHEHWIO NpoLenyp
TECTUPOBaHWA Ha (DYHKLMOHASBbHYIO COBMeE-
CTUMOCTb NMPUMEHUTENBHO K cTaHgapty MOK
61850 v gpyrim cTaHgapTam, a Takxe nybnmka-
LS peKOMeHZaLWA MO BbINOSIHEHMIO NpoLieayp
TECTVMPOBAHWS CUCTEM Ha BbICTPOAENCTBIE.

CUHXPOHU3ALNA BPEMEHMU [12]

PaHee vcnonb3oBaBLUMECH NPOTOKOMbI Ha
NOACTaHUMSAX UCMOMb30BaNM CUHXPOHN3ALMIO
BPEMEHW O/1 MPUCBOEHWS METOK BpEMEHM,
41O 6bINO Heobxogumo B SCADA-cuctemax.
Bbinn gonycTuMbl norpewlHocTy B auana-
30He munmncekyHn. Crtangapt MOK 61850
ana atTnx uenen onpegenset npotokon NTP
(Network Time Protocol). Mpu 3TOM BO3MOX-
Hbl norpetuHocTy okono 10 mc. Mpu nenonb-
30BaHUM YCTPOWCTB OpraHn3aLm LUMHbI Npo-
Liecca ona nepefadn MrHOBEHHbIX 3HAYEHWI,
Tpe6oBaHWs MOryT 6bITb 60Mee XeCTKUMM Npy
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HEO6X0AMMOCTU CUHXPOHU3ALMN 3HAYEHUIA OT
psfa TakuMx YCTPOWCTB (peann3auust cucteM
avdbdbepeHumansHoi - 3awmTbl).  Pykoops-
wmne ykasanus («9-2LE» [13]) onpegenstot
[OMYyCTUMYIO MOrPEeLUHOCTb  CYHXPOHU3aLMK
Mo BpeMeHM paBHyto +4 MKC. CUHXPOHM3aLMS
BbIMOMHAETCA Npy nomowm curHanos PPS
(VMnynbCbl 3a CEKyHAy), YTO TPEOYeT Hann4ms
LOMOSHUTENBHOMO OMOPHOMO CUrHana.

Borblune Hagexabl BO3faraloTcs Ha Ho-
BbIV1 npoTokon — Precision Time Protocol (PTP)
cranpapty (IEEE 1588 [14]). Mpwu ero ncnons-
30BaHWM ByaeT obecredeHa TOHHOCTb CUHXPO-
HU3aUMW BCErO B AManasoHe HECKOMbKNUX Mu-
KpocekyHp. [MprmeHenHue ctaHpapta IEEE 1588
6yneT ABNATLCA TUMOBLIM PELLIEHMEM; TEXHOMO-
Vs TECTUPOBAaHWA [OMKHA NOAAEPXVBaTh Npo-
TOKOJ CUMHXPOHM3aLmM BpeMeHun Yepe3 UDP/IP
MO MHPOPMALMOHHON CETU Ha NOACTaHLMMN.

NWH®OPMALIMOHHAA

3AIrPY3KA MO CETU

MpeanbHas cxema, wcnonb3yemas ans
OLEHKM XapaKTEPUCTUK  (PYHKLMOHMPOBA-
HUA  LUMPPOBOro YCTPOICTBa, OTNMYAETCA
OT TOW, KOTOpas xapakTepHa Ans peasibHON
nogctaHumn. lockonbKy pasnuyHble uud-
pOBble YCTPOWCTBA C KOMMYHUKaLMAMU T~
na KIWeHT/CepBep M B pPeXuMe peasibHoro
BPeMeHMW (MrHoBeHHble 3Ha4eHus 1 GOOSE-
COO6LLEHMS) MOrYyT  COCYLLECTBOBaTb B
O[HOMN CETW, HEOOXOAVMO MPOM3BOAUTL YHET
MHPOPMaLIMOHHON 3arpy3kun no cetu. B ma-
Tepuane [12] 0603Ha4eHbl pe3ynsTaTbl Npo-
BEAEHHbIX M3MEPEHWI 1 0603Ha4EHbI cregy-
tOLLIME BbIBObI:

KoMMyHMKaumm KnveHT/cepeep okasbiBa-
0T HE3HaYMTENbHOE BIIMSIHWE HA MHAOPMa-
LIMOHHYIO 3arpy3Ky Mo CETV B CBA3N C TeEM,
YTO OCYLLECTBASIETCA Mepefada [daHHbIX
OfHOMY ajpecary W OTCYTCTBYIOT TpeboBa-
HUA K Nepefaye JaHHbIX B peXnMe peanbHo-
ro BpemeHu. B cnyvae BO3SHNMKHOBEHWS BO3-
MYLLIEHUIA B CUCTEME YMCNO NepefaBaembIx
[aHHbIX yBENM4nBaeTcs 1, Npu y4eTe nepe-
[a4yun ocumnnorpamMmmM NoBpexaeHni, sarpys-
Ka no ceTu MOXET 6bITb 3HAYUTENBHON.

MNepenava GOOSE-coo6LueHunii ABnsertcs
MHOrOaJpECHON W OCYLLECTBNSIETCH 4epes
onpepeneHHble MHTepBasbl BpeMeHu. B cny-
Yyae M3MEHEHNS 3HAYEHUIN [aHHbIX UHTepBan
nepegfa4n coobLUeHMs ymeHbLuaeTcs. Hdaxe
B ycnosmax 6GOMbLLIOrO 4vMcna nepepasae-
MbiX GOOSE-COO06LLEHNA 1N OrpaHU4EHHON
MPOMYCKHOM CMOCOBHOCTU, NPABUbHO CKOH-
durypuposaHHble Ethernet-kommyTatopsl ¢
NOAAEPXKKON TErOB NPUOPUTETHOCTM Nepea-
YM JaHHbIX, NPobnem NpeacTasnseTcs BO3-
MOXHbIM U36eXaTb.

Ne 3 ceHTa6pb 2009

Mepenada MrHOBEHHbIX 3HAYEHUM 3Ha4u-
TeflbHbIM 06pa3oM MOBbILLAET MHOpMaLW-
OHHYIO 3arpy3ky no cetu. Mpu YacTtoTte anc-
KpeTu3aumm Ons uenei yHKUMM 3aluThbl,
pernameHTupyemon ykasaHmsamm «9-2LE» (80
BbIGOPOK 3a Meprog), B XyALLeMm cryyae (npu
yactoTe 60 'u) MHbOpMaLWOHHasa 3arpy3ka
no cetn 6yget coctaenate 4800 naketoB B
cekyHay. [ind nepepa4yv ogHOro NoToka MrHo-
BEHHbIX 3HAYEeHWI HeOHX0AMMO Hann4ue npo-
MyckHoW cnocobHocT B 6,3 MéuT/c; obLas
MakcumasbHasi NpornyckHas Croco6HOCTb ce-
™ 100 M6uT/c 6ygeT coctasnsaTb 15 NOTOKOB.
MrHoBEHHbIE 3HaYeHWs ABASAIOTCH MPUHMHON
3HaYUTENBHON MHAPOPMALIMOHHOW  3arpy3Ku,
N TpebyeTcs KBaMMULMPOBAHHbIA UHXUHU-
PUHF ceTeil, YCTPOWCTBA W UCMbITAaTeNbHbIe
YCTaHOBKW C XOPOLLMMM XapakTepUCTUKaMW.

TeM He MeHee, OLeHKa BO3MOXHOM MHAOp-
MaLMOHHOW 3arpy3ku no ceTn sBnseTcs Ya-
CTbIO MpoLecca NPOeKTUPOBaHNSA CUCTEM aB-
ToMaT13aumm MOACTaHUMKM, a Takke 4acTbio
NpPYEMO-CAATOYHbIX UCMbITAHWIA Ha OObEKTE.

BTOPOE USOAHUE CTAHOAPTA

Brtopoe nspanve craHpgapta MOK 61850 B
HacTosiLLiee BpemMs 06CyXZJaeTcs crieupanu-
cTamuy 1 3annaHnpoBaHo K nyénunkauum s 2010
rogy. OHO NpV3BaHO pa3peLLnTL OLLMGKU 1 He-
OnpefeneHHOCTH, BbISIBMEHHbIE B XOAe paboTbl
C NepBbiM M3OaHMeM cTaHgapTa («3eneHble»
TEXHUYECKUE Npobnembl «Tissues» [9]).

Mprobpets HOBOe HaseaHue — «Cetn
W CUCTEMbl CBS3W ANA aBToMaTM3aumun B
3MeKTPO3HEPreTUKe» — CTaHAApPT HaxoauT
CBOE MPUMEHEHME HE TONMbKO Ha MOACTaH-
umsx. nasbl, onucbiBaloLiMe foruveckune
y3rbl Ans 06beKTOB Masnon reHepauumu, Bo3-
MOXHOCTWN MEX06LEKTOBOW CBA3M U COAEp-
Xalime ykasaHus no MCrosib30BaHM0 BO3-
MOXHOCTEN CTaHfapTa Af1f asToMaTusaumm
nofacTaHumin 6yayT OOCTYMHbI B CTPYKType
HOBOro M3gaHus. B cBA3M ¢ Tem, YTO B AaH-
HOW CTaTbe OXBaTUTbL BCE HOBOBBELEHUS HE
npeacTaBnsaeTcd BO3MOXHbLIM, MPUBEAEM
onucaHne ABYX OCOGEHHOCTEW, CBA3aHHbIX
C TECTUPOBAHWEM CUCTEM.

Kak yxe 6b1510 YNOMsAHYTO paHee, BO BTO-
poM u3gaHuu cTaHgapTa, 6onee nogpo6-
HbIM 06pa3om 6yayT paccMOTPeEHbI BOMPOChHI
ncnonb3oBaHua aTpuéytos Mode (pexum)/
Behavior (nosepenve) [15]. OAns Hux 5 co-
CTOSIHWIA OCTaHyTCS TEMU Xe CaMbIMK:

ON (BBepeH);

ON (Blocked) (BeegeH (3a610KknMpoBaH));

Test (Ons uenen TecTMpoBaHus);

Test (Blocked) (Onsa uenei TectupoBaHus
(3a6nokuposan));

OFF (BbiBegeH),



peknama

HO B MpunoxeHnn A ctaHgapTa 6ygeT nog-
po6HbIM 06pa3oM OMMCaHo, YTO AenaTtb B
TOM WU NHOM pexume:

¥ Bblga4a AUCKPETHOW uHhopmauum;

® peakuusi Ha mnocTynawowme KomaHgbl
ynpaeneHus;

® Kak obpabartbiBaTb MocTynawwe AaH-
Hble PasnMYHOro KadyecTBa (Takume Kak
«test», blocked»...)

[1ns o6ecneyeHns BO3MOXHOCTU 0BHapyxe-
HUA 3MYNUPyeMbIX AaHHbIX B Ethernet-chpeiiv
6bin BBEdEH «OUT amMynsaummn» («S») [16] [17].
[Mpn yCTaHOBMIEHHOM 3Ha4YeHWn 3TOoro 6uta
naeHTUuumpyeTea dakt Toro, 4to GOOSE-
COOBLLEHNE UMW MIHOBEHHbIE 3HAYEHMS Obln
nepefaHbl OT UCTIbITATENbLHON YCTaHOBKY, a He
OT YCTpOVCTBa-0TNPaBmUTENs, 0603HA4EHHOIO B
charine koHdurypaumm yctpoiictea. [E
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