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Ilepenauya qUCKpETHBIX
CUTHAJIOB Mexay YP3A
1o MU(pPOBBLIM KaHAJIaM CBSI3U

B nanHoOii cTaThe BBl Hali/ieTe OTBETHI Ha CIeAYIONIHEe BOIIPOCHI:

m Kakoser ommmamresnsabie ocobernnocTy mepenaun GOOSE-coobieHmin
cornacHo ctaggapty MOK 618507
m KakoBBI OCHOBHBIE TPENMYIIIECTBA IIEPEfadYr JUCKPETHBIX CUTHAIOB
Meskay YP3A 1o mudppoBeIM KaHaIaM CBSI3H !

ABTOp
IIIeBuos M. B.
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0 HeJaBHero BpeMeHW Ans nepefaqm QUCKpeT-
HbIX CUrHasnoB Mexay TepMvHanamm penenHon
3aLmThl M aBToMaTuky (P3A) ucnonb3osanunch

OMCKPETHbIe BXOAb! M BbIXOAHbIE pene. MNepepada cur-

Hana npv 9ToM OCyLLECTBAETCA noJadven onepaTnBHo-

ro Hanps>KeHUs NOCPELCTBOM 3aMblKaHUs BbIXOLHOrO

perne 0fHOro TepMuHana Ha AUCKPETHbIV BXOA ApYroro

TepMuMHana (nanee Takov cnocob nepegaym 6yaem Ha-

3blBaTb TPAAULMOHHBIM). Takol cnocob nepepayn wH-

hopmaumm MMEET CrefytoLLme HEQOCTaTKM:

Heo6xoOMMO 60MbLIOE KOMMHYECTBO KOHTPOSIbHbLIX
kabenem, NPoNTOXXeHHbIX Mexay wkadamu P3A,

TepMuHansl P3A 0omxHbl UMeTb 60MbLLOE KONnYe-
CTBO AMCKPETHbIX BXOAOB U BbIXOHbIX PENE,

KONM4eCcTBO NepefaBaeMblX CUIHANIOB OrpaHvyu-
BAaETCA OMNpefeneHHbIM KOMYECTBOM  OUCKPETHbIX
BXOA0B W BbIXOOHbIX pene,

OTCYTCTBME KOHTPONS CBA3N MeXAy TepMuHanamm
P3A,

BO3MOXHOCTb NIOXXHOrO cpabaTbiBaHUA AUCKPETHO-
ro BXofda npu 3amblKaH1W Ha 3eMJII0 B Lienu nepegaygu
curHana.

MHdopMaumOHHbIe TEXHOMOrMKN yXXe AAaBHO Npeno-
CTaBMANN BO3MOXHOCTb AN Nepefadn MHhopMaumm
MeXAY MUKPOMNPOLLECCOPHLIMU TEPMUHANaMM Mo Lnd-
poBoW ceTn. PazpaboTaHHbiii HegasHo cTaHgapT MOK
61850 npepocTaBun Takylo BO3MOXHOCTb AJ15 Mnepe-
Jayn curHanos mexay TepmuHanamu P3A.

Crangapt M3OK 61850 wcnonb3yeTr ans nepega-
un paHHbiX ceTb Ethernet. Brytpu ctanpapta M3OK
61850 npenycMOTpeH Takoin mexaHnam, kak GOOSE-
COOOLLEHMs, KOTOpblE W WCMONb3YIOTCH AN nepena-
4n coobLleHnn mexay TepMmuHanamu P3A. MpuHumn
nepega4nm GOOSE-coo6uleHunint nokasaH Ha puc. 1.
YcTponcTBo-oTNpasnTesb nepegaet no cetn Ethernet
MHbOpMaLMIO B LUMPOKOBELLATENBHOM AuanasoHe.
B coobLieHnn npucyTCTBYET agpec OoTnpaBuTens u
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agpeca, No KOTOPbIM OCYLLECTBAETCA ero nepepaqa,
a TaKkxe 3HaveHue curHana (Hanpumep «0» unm «1»).
YCTpOWCTBO-MNOMyYaTeNb NOAy4uT COOBLLEHME, a BCe
ocTasibHble YCTPOMCTBA €ro NPOUrHOPUPYIOT.
Mockonbky nepepada GOOSE-coo6LLeHuit ocyLLecT-
BNISIETCA B LUMPOKOBELLATENIbHOM [uana3oHe, T.e. He-
CKOIbKVUM agpecaram, NoATBepXXAeHWe hakTa nonyveHns
agpecartamy coobLLeHus oTcyTcTByeT. 10 3TOM NpuyMHe
nepepada GOOSE-coobLLeHN B YCTAHOBUBLLIEMCSA pe-
XXMME NPOM3BOJUTCSA C ONPENENEHHON NEPUOONHHOCTHIO.
Mpy HacTynneHMm HOBOro CobbITUS B cUcTeme (Hampu-
mep, K3 1, Kak cneacTeue, nycka n3aMeputesbHbIX opra-
HOB 3aLLMTbI) HAYMHAETCH CrOHTaHHasA nepepada coob-
LLEHNS Yepe3 YBENMHMBAIOLLMECH VHTEPBASTbI BPEMEHU
(Hanpumep, 1 Mc, 2 mc, 4 Mc 1 T.4.). ViHTepBasbl BpeMe-
HX Mexgy nepefasaeMbiMU COOBLLEHVAMN YBENNYMBA-
toTCA, Noka He 6yaeT [OCTUrHYTO NPefensHOe 3Ha4eHe,
onpegnenseMoe nonb3osareniem (Hanpumep, 50 mc). Oa-
nee, 4O MOMEHTA HaCTYN/EHWs HOBOrO COObITUSA B CUCTE-
Me, nepefaya OydeT OCYLUECTBSIETCA UMEHHO C Takvum
neproaoM. YkaszaHHoe NpouniioCTprpoBaHoO Ha pUc. 2.
TexHonorms NOBTOPHOM Nepeaaqu He TONMbKO rapax-
TUPYET NoMyYeHne agpecaToM COOBLLEHUS, HO Takxe
06ecneynBaeT KOHTPOSb UCNPABHOCTY NIUHUK CBA3W U
YCTPOWCTB — NMH06ble HEUCNPaBHOCTM ByayT O6HapyxXe-
Hbl MO UCTEYEHWUIN MaKCUMarbHOIO Nepuoga nepegasdu
GOOSE-coo06LLeHnin (C TOYKM 3peHust aKCnyaTauum
NpaKkTU4eCKn MrHOBEHHO). B cnyyae nepegaym curta-
OB TPaAULMOHHBIM 06Pa30M HEUCNIPABHOCTb BbISBNSA-
eTcs 6o B NpoLiecce NaHoBOW MPOBEPKM YCTPOWCTB,
6o B cryvae HenpasubHOW paboTbl cucteMbl P3A.
Ewe opHom ocobeHHocTelo nepepadn  GOOSE-
COOOLLIEHNI SBNSETCA MCMOMNb30BaHMe (YHKUMIA ycTa-
HOBKWM MPUOPUTETHOCTM Mepepadn Tenerpamm (priority
tagging) craHpapta Ethernet IEEE 802.3u, koTopble He
MCMONb3YIOTCA B APYIWX MPOTOKOMax, B TOM YMCIe YpoB-
Hs TCP/IP. To ectb GOOSE-coo6LueHus ngyT B 06xoq



«HOPMarIbHbIX» TeflerpaMm ¢ 6oniee BbICOKUM
NPUOPUTETOM (CM. puC. 3).

OpHako ctangapt MOK 61850 peknapu-
pyeT nepefady He TONMbKO AWCKPETHON WH-
hopmaumn mexpgy TtepmuHanamu P3A, Ho
W aHanoroson. OTo o3Ha4aet, 4To B Oyay-
Lwem 6yneT MMETLCA BO3MOXHOCTb nepepa-
4yn aHanorosomn nHgopmaumm ot TT n TH no
UM poBbIM KaHanam cBa3u. Ha gaHHbI Mo-
MEHT rOTOBbIX PELLEHWI NO Mnepeaade aHa-
NoroBon MHdopmaumn ana uenei P3A (B
pamkax ctaHgapta MOK 61850) Hu oaunH 13
npon3soauTenei He NpeaocTaenseT.

Ons Toro 4to6bl ncnonb3osatb GOOSE-
coobLleHnss Ons nepefaqn  OUCKPETHbIX
curHanos mexgy tepmuHanamu P3A Heob-
XOAMMa AOCTaTO4Has HaAeXHOCTb U 6bICTPO-
nevicteue nepepaqn GOOSE-coobLLeHuiA.

HapexHoctb nepepaun GOOSE-co06-
LLIeHWA obecnevmBaeTcsa CneayoLLmm:

Mpotokon M3K 61850 wucnonb3yet
Ethernet-ceTb, 3a cuyeT aTOro BbIXOA4 W3
CTpos BepxHero yposHs ACY TI1 u no6oro
13 yctponcte P3A He oTpaxaeTcs Ha nepe-
naye GOOSE-coobLleHnii ocTaBLUMXCH B
paboTe yCTPONCTB,

TepmuHansl P3A umetoT Ba He3aBUCHMMbIX
Ethernet-nopta, npu BbIXOEe OQHOMO N3 HUX U3
CTPOS BTOPOM €ro MOSIHOCTLIO 3aMEHSIET,

CeTeBble KOMMYTaTOPbI, K KOTOPbLIM MOA-
KntovatoTesa yctporctea P3A, coeguHatoTcs
B 1B HE3ABUCKMBIX «KOMbLiA»,

PasHble nopTbl opHoro TepmuHana P3A
MOQKIIIOHAIOTCA K Pa3HbIM CETEBbIM KOMMYTa-
TOpam, NOAKIOHEHHBIM K Pa3HbIM «KOMbLAM»,

Kaxgbln ceTeBOW KOMMyTaTtop UMeeT ay-
6nMpPOBaHHOE NUTaHME OT Pa3HbIX UCTOYHUKOB,

Bo Bcex yctporictBax P3A ocyliecTensi-
€TCA MOCTOSIHHBIN KOHTPOSIb BO3MOXHOCTU
NPOXOXAEHWS KaXA0ro curHana. 310 no3so-
NAIEeT aBTOMaTUYECKMN ONpPeaenuTb He TONbKO
OTKa3bl UMdPOBON CBA3M, HO M OLLMGKKU Na-
pameTpMpoBaH1s TEPMUHAIIOB.

Ha puc. 4 n3obpaxeH nprmep CTPYKTYpPHON
cxembl cetn Ethernet (100 M6ut/c) nopcTan-
umn. OTka3 B nepepade GOOSE-coobLueHms
OT OQHOro YCTPOMCTBA 3aLLMUTbI APYyromy BO3-
MOXEH B pesyrkrare COBMNafieHWs Kak MUHW-
MyM [BYX COObITUI. Hanpvmep, 0gHOBpEMEH-
HbIi OTKa3 ABYX KOMMYTaTtopoB, K KOTOpbIM
MOQKIIIO4EHO OOHO YCTPOMCTBO MMM OOHOBPE-
MEHHbIA 0TKa3 060MX NMOPTOB OQHOrO YCTPOR-
ctBa. MoryT 6bITb 1 60Mnee CroXHble 0TKa3bl,
CBfi3aHHble C OOHOBPEMEHHBLIM HamOXeHEM
60nbLLUEro KonmyecTea COObITUIA. Takum 06-
pa3oM, eQUHWYHbIE OTKa3bl 060PYAOBaHMA He
MOryT MpMBECTM K OTKady nepepaqm GOOSE-

Otnpasutens
GOOSE-coobLyexus
(yctpoiicTBo X)

CeTb Ethernet

Mepefaya coo6LLeHIs B LUMPOKOBELLATENbHOM JMana3oHe

Puc. 1. MpuHumn nepenayin GOOSE-coobLLieHwit
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Monyyarenb
GOOSE-coobLueHns
(yctpoitcTso Y)

Monyyarenb
GOOSE-coobLeHus
(ycTpoiicTeo 2)

YCTpOICTBO Z — agpecar 1 nonyuuT Coo6LLeHe
YCTpoIicTBO Y — He aapecar 11 npoUrHOPMPYET COOBLLEHNE

OtcyTcTaue MoMeHT BO3HUKHOBeHMA K3 MomeHT nukuaaummn K3
nycKa 3aLLuThl :
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(Hanpumep, 50 Mc)

Puc. 2. MpuHumn nepepaqv GOOSE-coobLueHnin

«06x0m» anst GOOSE-coobLLeHui

I I B
Bychep HopmarbHbIX COOBLLEHNI

Ethernet-kommyTatop

Puc. 3. MpuvoputeTHocTs nepepaqv GOOSE-coobLueHui

COO6LLEHNI. [IONOSHUTESTBHO YBENMUMBAET Ha-
LEXHOCTb TO 06CTOSATENBCTBO, YTO A2)KE B CIy-
Yae oTkasa B nepegade GOOSE-coobLLeHus,
YCTPOWCTBO, NpUHMMAIOLLEE CUrHas, BbigacT
CUrHaNT HEeMCNpPaBHOCTWU, U MEPCOHaN NPUMET
HEoBX0aVMble Mepbl 151 €€ YCTPaHEHWS.
BoicTpopeiicTBue. B cootBeTCcTBUM C TpE-
6oBaHuAMK cTaHgapTa MOK 61850 nepepaya
GOOSE-C006LLEeHWI JOMKHA OCYLLECTBAATLCA
CO BpemMeHeM He 6onee 4 MC (115 coobLLEeHN,
TpebytoLmx ObICTPO nepepadn, Harmpumep,
AN nepefadn curHanoB cpabaTbiBaHus 3a-
T, nyckos AlNB 1 YPOB u 1.n.). Boo6Lue ro-
BOPS., BPEMS Nepenaqy 3aBucuT OT TOMONorm

CETW, KONMYeCcTBa YCTPOWCTB B HEW, 3arpy3ku
CeTN U 3arpy3kn BbIYUCIUTENBHBIX PECYPCOB
TepmuHanos P3A, Bepcun onepauyoHHon cu-
CTEMbl TEPMUHANE, KOMMYHUKALMOHHOIO MO-
Zyns, TMna LEeHTpasibHOro npoLieccopa Tepmm-
Hana, Korm4yecTsa KOMMYTaTOPOB U HEKOTOPbIX
Opyrux acnekTtos. [losTomy Bpems nepegaym
GOOSE-CcOo06LLEHMIA AOMKHO ObITb MOATBEPX-
[IEHO OMbITOM 3KCnyaTaLmm.

Wcnonb3ys ansa nepepadm OMCKPETHBbIX CUr-
Hanos GOOSE-coobLleHns Heobxogumo 06-
paLatb BHMMaHWe Ha TO 06CTOATENLCTBO, YTO
npy UCMoMb30BaHWM annapaTypbl HEKOTOPbIX
NPOVU3BOAMUTENEN, B CIyHae oTKasa JIMHUM CBS-

LlieBuoB M. B., K.T.H., cTapLumii npenogasatens kadenpbl P3 n ASc MU (TVY), HavanbHUK AenapTaMeHTa KoMmneKkcHoro npoektuposaHms 3A0 «OP3AYM»
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Puc. 6. LLkadbbl Hapy»XHOI YCTaHOBKM C MONEBbI-
My TepmmHanamm Siemens 6MD613, ncnons3o-
Banvch 15t cbopa AVCKPETHOM MHAOpMaLN C
OPY 500 kB 1 110 kB INC «BopoHexckas» 1 ans
ynpaeneHys pagbeavHMTENsamMmn
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Pwc. 5. 1ameHeHvie 3Ha4eH1s NPUHMMAEMOro CrHana NP HapyLLEHA NIMHAX CBS3V NPU MOMOLLV

CBOGOAHO-MPOrPaMMMPYEMOI NTOTUKM

31, 3Ha4eHWe nepefaBaeMoro curHana MoXeT
0CTaBaTbCs TakUM, KakuM OHO 6bIfio Monyye-
HO B MOMEHT Mpvema NocnegHero CooB6LLEHNS.
OpHako npu oTkase CBA3v BbIBAKOT Cllyyau, Kor-
[ia curHan JOomkeH MpuHMMaTh orpepfeneHHoe
3HayeHve. Hanpumep, 3HadeHne curHana 6mo-
kupoekv MT3 Beoga 6-10 kB B noruke JI3LLU
npy 0TKase CBA3W LenecoobpasHo YCTaHOBUTbL
B 3Ha4eHue «1», 4ytoObl Npy K3 Ha oTxopsleM
MPYCOEANHEHNM HE MPOM3OLLIIO NTOXKHOMO OTKITHO-
YyeHvs Boga. Tak, K npuMepy, Npy NPOEKTMPO-
BaHMM TEPMUHANOB cMPMbI Siemens M3MeHUTb
3HaYeHVe curHana npuy oTkase CBA3V BO3MOXHO
C NMOMOLLbHO cBo60AHO-MporpammMupyemoin CFC-
norvkn (cm. puc. 5). K CFC-6rnoky SI_GET_
STATUS noasoauTes NpUHUMAaEMbI CUrHan, Ha
BbIXOfe 6510Ka Mbl MOXEM MONY4YUTb 3HaYEHVE
curiana «Value» u ero ctaryc «NV». Ecnm B Te-
YeHVe OMNpederieHHoro BPEMEHW He MOCTYnUT
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COO6LLIEHME CO 3HAYEHNEM CUrHana, CTaTycC Cur-
Hana «NV» npumert 3HadeHve «1». [lanee cTa-
TYC CYrHana v 3Ha4eHue curHana noaBogaTca K
anemeHty «UJW», Ha Bbixoge KOToporo 6yadet
rosy4eHO 3HaYeHVe curHana npy UcnpaBHOCTW
NIMHWM CBA3W WUNK «1>» NP HapyLLEHUW UCrpaB-
HOCTW MIMHWK CBA3W. VI3MEHMB NOrUKY, MOXHO
YCTaHOBWTb 3HAYEHVE CUrHana paBHbIM «0» Mpu
06pbIBE CBA3M.

Mcnonb3oBaHne GOOSE-coo6bLeHuin
npeabABnSeT cneumanbHble TPe6oBaHMS K Ha-
nagke n akcnnyartauum yctponcts P3A. Bo
MHOrOM MpOLECC Hanagkn CTaHOBWUTCH MPO-
LLie, 0OHAKO MW BbIBOAE YCTPOWCTBA U3 pabo-
Tbl HEOOXOAUMO CreauTb HE TOMbKO 3a BbIBO-
[OM TPaaMLIMOHHBIX LIEMEN, HO 1 He 3a6bIiBaTb
otknodate nepegady GOOSE-coobLueHui.
Mpy n3MeHeHU napameTpupoBaHWs OJHOrO
yctporictBa P3A HeobxoovMmo npousBoauTb



Pwc. 7 (BBepxy). KommyTatopsl Ruggedcom Ha INC 500 kB «Boporexckast»

Pwc. 8 (cnpaga). LLkadp, coneprkalLLmii TepMyHan aBToMaTtiki ynpasneHus Siemens 6MD6E64

(ArB, YPOB, ®QJ1, ®OB), 1 TepMmHan ocHoBHbIx 3aLmT BJ1500 kB. OcHosHble 3awmTsl BI1500 kB
BbINOMHEHBI B KOPMYCE LLUMPUHOLO 1/2 OT CTaHAAPTHOM LUMPWHBI koprnyca 19 AoMOB , YTO CTano
BO3MOXHO 6narofaps ncnonsaosannio GOOSE-coobLLeHuI.

3arpysky haiina napameTpoB BO BCE YCTPOM-
CTBa, C KOTOPbIMW OHO 6bINO CBA3AHO.

B Halueli cTpaHe MMeeTCst OMbIT BHEAPEHMS
n akcnnyataumm cuctem P3A ¢ nepepayent
OUCKPETHBIX CUIHANOB C WCMOSb30BAHMEM
GOOSE-coo6LueHunin. Ha nepsbix 06bekTax
GOOQOSE-coobLLeHus 1cnonb3oBanmcb orpa-
Hu4eHHo (MC 500 KB «AntoMunHMEBas»).

Ha MNC 500 kB «Bopoxexckas» GOOSE-
COOOLLEHNs1 UCMONb30BaNNCL OJ1S Mepenasn
curHanos nycka YPOB, nycka AlNB, 3anpeta
AlNB, geictenst YPOB Ha OTKOYEHNE CMeX-
HOr'O 3MIEMEHTA, MOMOXEHNA KOMMYTALMOHHbIX
annapaToB, HanNM4YUS/OTCYTCTBUA Hanpske-
Hus, curHansl J13LU, ABP v 1.n. Kpome Toro,
Ha OPY 500 kB n 110 kB NC «BopoHexckas»
ObINM YCTaHOBJIEHbI MOJIEBLIE TEPMUHATNBI, B
KOTOpble cobupanach MHopMaLUmUs C KOMMY-
TaLUMOHHOIO 060PYLOBaHMA M ApYras AUCKPET-
Has nHdopmauma ¢ OPY (puc. 6). danee vH-
chopmaums ¢ nomorbto GOOSE-coo6LLeHwi
nepepasanack B TepMuHansl P3A, ycTaHoB-
neHHble B OMNMY nogcraHumm (puc. 7, 8).

GOOSE-coo06LLeHrst Takke Oblnnv UCMonb-
30BaHbl NPUY NPOEKTUPOBAHMM Y>Ke BBEAEHHbBIX
B akcnnyatauuio MNC 500 kB «BeckyaHnkoso»,
MC 750 kB «benbin Pact», MNC 330 kB «KHsi-
xeryéekas», MNC 220 kB «O6pasuoso», MC
330 kB «P>xeBckas». 31a TexHonorvs npume-

HAETCA M MPU NPOEKTUPOBAHWM CTPOALLMXCH
1 MoZepHu3npyembix nogctaHumin MNC 500 kB
«YaruHo», MC 330 kB «BocTtouHasi», MC 330
KB «lOxHas», NMC 330 kB «LleHTpansHas», MNC
330 kB «3aBog Mnbuy» 1 MHOrUX gpyrux.
OcCHOBHbIE NpevMyLLiecTBa MCMNOMb30Ba-
Husa GOOSE-coo6LueHui:
¥ O3BONIAET CHU3UTb KOIMYECTBO Kabenen
BTOPWYHON KomMyTaumu Ha NC;
m obecneyvBaeT NyHLIYl0 MOMEX0o3aLum-
LLIEHHOCTb KaHana cBsiau;
¥ O03BONISET CHU3UTL BPEMS MOHTAXHbIX U
nyCKOHanago4HbIX paborT;
¥ UCKNIOYaeT Npobnemy nsnuiHero cpaba-
TbIBAHWSI OVCKPETHLIX BXOOOB TEPMMHAOB
13-3a 3aMblKaHui Ha 3eMJII0 B Liensix onepa-
TUBHOMO NMOCTOSIHHOIO TOKa;
= ybupaeT 3aBWCUMOCTb KONM4ecTBa nepe-
[JaBaeMbIX CUrHaoB OT KONMYeCcTBa ANCKPET-
HbIX BXO[OB M BbIXOAHbIX pefie TepMUHASIOB;
= obecrneymBaeT  BO3MOXHOCTb  PEKOH-
CTPYKUMM W U3MEHEHUS CBRA3EN Mexay
yctponcTteamm P3A 6e3 npoknagku gonon-
HUTENbHbIX KaBENbHbIX CBSA3EN U NOBTOPHO-
ro MOHTaxa B LuKadax;
= nossonseT ucnonb3dosatb Ml TepmuHa-
nbl P3A ¢ MeHbLUUM KONIMYECTBOM BXOAOB 1
BbIXOOOB (YMeHbLUEHWe rabapuTtoB U CTOM-
MOCTM YCTPONCTBA);
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islis (g ®ife/[wle
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LS TTTTTIT)
= MO3BONSET KOHTPONMPOBaTb  BO3MOX-
HOCTb MPOXOXAEHWA curHana (yBenmumea-
€TCs HaAEeXHOCTb).

Be3ycnoBHO, AN OKOHYaTESIbHbIX BbIBO-
0B [OSKEH NOSABUTLCS AOCTaTOYHbIA ONbIT
3KcnayarTauum.

B HacTosilee Bpemsi 60OMbLUMHCTBO MPO-
ussoauTeneit yctponicts P3A 3assuan o
BO3MOXHOCTM  uMcnonb3oBaHus GOOSE-
coobenuit. CtaHgapt M3K 61850 onpege-
nsaet nepegady GOOSE-coobLueHnii mexay
TepMUHanammn pasHbix NPoN3BoAUTENEN.

Wcnonb3oeanne GOOSE-coob6LueHuin ans
nepefayqv QUCKPETHbIX CUMHASIOB — 3TO Kade-
CTBEHHbIV CKa4oK B pa3suTm cuctem P3A. C
passuTtvem ctaHgapTa MAK 61850, nepexonom
Ha Ethernet 1 [6uT/ceK, ¢ NOSIBNIEHMEM HOBbIX
umdpposbix TT 1 TH, HOBbIX BbIKItOHaTeNen ¢
BO3MOXHOCTbIO NOAKITIOHEHMS MX 6NOKa yrpaBs-
neHus K WwinHe npouecca M3K 61850, adhdbek-
TUBHOCTb Mcronb3oBaHusa GOOSE-coobLLeHuin
HamHoro yeenmuutes. O6amMK Gyaywwx nog-
CTaHUMIA NPEeACTaBnseTcs C MUHUMASIbHLIM
KONMYECTBOM KOHTPOSbHbIX Kabenen, ¢ nepe-
[la4ei BCex COOBLLIEHNIN MeX Y YCTPOMCTBaMM
P3A, TT, TH, KoMMyTaLMOHHbIMM annapaTtamu
yepes LumdpoByto ceTb. YeTporictea P3A 6yayT
UMETb MUHUMATBLHOE KONMMYECTBO BbIXOAHBIX
pere 1 OUCKPETHbIX BXOAOB. E
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