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Mpenovcnosue

Llenn v npuHumnbl cTaHgapTusauumn B Poccuiickoin ®epepauny yctaHoBneHbl ®efepanibHbiM 3aKOHOM OT
27 pekabpsa 2002 1. Ne 184-93 «O TexHUYEeCKOM peryiMpoBaHun», a npaesuna NpUMeHeHns HaMoHaibHbIX CTaH-
naptoB Poccuiickon degepaunn — FOCT P 1.0—2004 «CTtaHgapTusauus B Poccuiickoin degepaumm. OCHOBHblE
NONTOXEHUSA»

CeefgeHus o0 ctaHgapTte

1 NMOArOTOBJ/IEH OAO «Hay4HO-TeXHUYeCKnii LLeHTP 3/1eKTPO3HEPreTUKN» HA OCHOBE COBCTBEHHOrO ayTeH-
TUYHOTO NepeBoja Ha PYCCKUI A3bIK MeXAYHapoAHOro ctaHfjapTta, yKka3aHHOro B nyHkTe 4. n degepanbHbiM
rocyfapCcTBeHHbIM YHUTapHbIM NpeanpusatTueM «Bcepoccuiickuii Hay4Ho-nccnefoBaTebCkuil UHCTUTYT cTaHgap-
TM3auuun u cepTudrkalymm B MallMHOCTpoeHnn» (BHUMHMALLY)

2 BHECEH TexHuyeckum KoMuTeToM no ctaHgaptmsauun TK 396 «ABTOMaTMKa N TeNeMexaHunka»

3YTBEPX/EH 1 BBEAEH B IEVNCTBWE Mpukasom ®efepanbHOro areHTcTBa no TeXHUYeckomy perynu-
poBaHuio n meTponorum ot 13 gekabps 2011 r. No 1232-ct

4 HacTosiwuii cTaHAapT MAeHTUYEeH MexAyHapoaHoMy cTaHgapTy MOK 61850-5:2003 «CeTu 1 cucTeMmbl
CBAA3N Ha noacTaHumsax. Yacte 5. TpeboBaHus K cBA3M AN YHKUUA n mogeneii yctpoiicte (IEC 61850-5:2003
«Communication networks and systems in substations — Part 5: Communication requirements for functions and
device models»).

B HacToswem cTaHgapTe pasgen «bubnvorpadusa» AononHeH ctaHgapTamMu, KOTOpble He BK/TIOYEHbI B pas-
fen «<HopmaTuBHbIE CCbIJIKM», HO Ha HUX CAeNaHbl CCbI/IKA B TEKCTE HaCTOALLero ctTaHgapTa.

Mpy NpUMeHeHNn HacTosLWero cTaHgapTa PeKOMeHAyeTCs UCN0/1b30BaTh BMECTO CCbI/IOYHbIX MeXayHa-
POAHbIX CTaHAAPTOB COOTBETCTBYOLLME UM CCbINIOYHbIE HaLMOHaNbHble CTaHAapTbl, CBEEHNA O KOTOPbIX NpuBe-
[eHbl BAONO/THATE/IbHOM Npuioxexnun A

5 BBEJIEH BIEPBbIE

6 HekoTopble U3 3/1eMEHTOB HACTOSLEro cTaHAapTa MoryT 6bITb NPpeAMETOM NaTeHTHbIX NpaB

WNHhopmauma 06 UsSMeHeHMAX K Hac T oA eMy cTaHaap Ty Ny61MkyeTCa B eXXerogHo nigasaemMom uHdop-
MaLMOHHOM yKasaTene «HauuoHanbHble CTaHfapThi», & TEKCT U3MEHEHU 1 NONPaBOK — B €XeMeCsAYHO
n3gaBaeMbix MH(hOPMALMOHHbIX YKa3aTenax «HaunoHanbHble cTaHgapThi». B cnyyae nepecmMoTpa (3ameHbl)
UMM 0T MEeHbI HACT 0ALLEro CTaHAapTa cooTBe TCTBYlLee yBejoMNeHNe byaeT ony6/IMKOBAHO B eXXemMecsuy-
HO M3faBaeMOM UH(POPMAaLMOHHOM YKa3aTene «HaumoHanbHble cTaHAapThi». CooTBeTCTBYWas MHdop-
Mauusa. yBefoMIeHNe N TeKCTbl pa3mellarn TCa Takxe B MUHPOPMaLMOHHON cucTeme 06LW,Eero nonb3oBaHus
— Ha odhuumnanbHoM caliTe defepasnbHOro areHTCTBa N0 TEXHUYECKOMY PeryiMpoBaHunio ¥ MeTpoiorum B
ceTullHTepHeT

©CTaHgapTuHdopm, 2013

HacToswuii cTaHgapT He MOXeT 6bITb NO/IHOCTbLI0 UM YACTUYHO BOCNPOU3BEAEH, TUPAXMPOBAH N pacnpoc-
TpaHeH B kKauecTBe 0(hnLManbLHOTO U3gaHns 6e3 paspeleHus degepanbHOro areHTCTBa N0 TEXHUYECKOMY pery-
NIMPOBAHWI0 N METPOIOTUN
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BeBeneHune

Cepusa cTaHgapToB M3K 61850 cocTOUT U3 CrieAyoLnx Yactein, 06 be4MHEHHbIX 06LUM Ha3BaHueM «CeTn
N CUCTEMbI CBAA3W Ha NOACTaHLUAX»:

-yacTb 1. BBegeHue 1 0630p;

-4acTb 2. TEpMUHbI Y ONpefeneHuns;

-yacTb 3. O6wune TpeboBaHUS;

-4acTb 4. YnpaBneHune cuctemoli M NpoeKkToMm;

-yacTb 5. Tpe6oBaHuA kK CBSA3N AN5 PyHKUMIF 1 Mogeneli ycTPoOiCTB;

-yacTb 6. A3bIK ONMCaHUA KOHUTypaLmm ANa CBSA3N MeXAY UHTENNeKTya/lbHbIMUW 3/IEKTPOHHBIMU YCTPOIA-
CTBaMW Ha 3NeKTPUYeCcKnx NoACTaHUUAX;

-4yacTb 7-1. BasoBas CTpyKTypa CBA3W ANA NOACTAHUWUA U NUHeHOro obopyaoBaHna — TMpUHUUNBLI K
mMoAenu,

-4yacTb 7-2. BazoBas CTPYyKTypa CBA3M ANA NOACTaHLMIA U TIMHEAHOro 060pyA0BaHNa — ABCTPaKTHbIN WH-
Tepdperic ycnyr cesizum (ACSI):

-yacTb 7-3. bBa3oBas CTPyKTypa CBfA3W 415 NOACTaHUWIA 1 NMHeliHOro o6opyaoBaHns — Knaccbl 06LWmnx
OaHHbIX;

- yacTb 7-4. bBa3oBas CTpyKTypa CBA3U ANA NoACTaHUMI U NnHeHoro o6opysoBanns — CoBMeCTUMble
KNnacchbl IOTMYECKNX Y3/10B U KNACChl AaHHbIX;

-yacTb 8-1. Cneyudguyeckoe otobpaxeHne cepsuca cBsizn (SCSM) — Cxembl oTo6paxeHus Ha MMS
(MCO 9506-1 n NCO 9506-2) nHa MCO/MIK 8802-3:

-yacTb 9-1. Cneyundunyeckoe otobpaxeHune cepsuca ceAsnm (SCSM) — BbI60OpoUHble 3Ha4YeHNs B npegenax
nocnefosaTefIbHOro OfHOHaNPaB/1€HHOr0 MHOTOTOYEYHOTO KaHasia CBA3MN TUMNa «TouYKa-TouKa»;

-yacTb 9-2. Cneyundmnyeckoe otobpaxeHune cepsuca cesasm (SCSM)— Bbi6GOpOUHbIe 3HAYEHNS B COOTBET-
ctBumn ¢ MCO/M3IK 8802-3;

-yacTb 10. [poBepKa COOTBETCTBUSA.

Cepus ctaHgapToB MOK 61850 npegHasHayeHa Ana obecnevyeHns B3anmMoaeiicTBUS BCeEX YCTPONCTB Ha
nogctaHuun. CBA3b MeXAy ykasdaHHbIMW YCTpOKCTBaMM AO/KHA YAOBNETBOPATHL LienomMy pagy TpebosaHuii co
CTOPOHbI OYHKLUIA, BbIMOMHSAEMbIX HA NoACcTaHuMu. Pacnpegenerue yHKUNiA Mexay yCTpoicTBaMm 1 ypoBHAMM
ynpasfeHus He ABNAETCS 06LWENPUHATLIM U 3aBUCUT OT KOHLENL MW, NPUHATON NPOM3BOAMTENEM 1 NONIb30BaTe-
neMm, a Takxe OT COBPEMEHHOTIO YPOBHA Pa3BUTUA TEXHWUKN U TEXHONOTMW. DTO NPUBOAMUT K pa3InyHbIM TpeboBaHu-
SIM B OTHOLUEHWW pa3HbIX MHTepPdecoB cBA3M B Npeaenax nogctaHummn. Cepua ctaHgaptos MK 61850 nogaep-
XuBaeT noboe pacnpegenerHme pyHKUUNA.

Cepusa ctaHgapToB M3K 61850 paccuntaHa Ha [,0/1r0CPOYHOE UCMOIb30BAHNE, HO O CBOEMY TEXHNYECKO-
My COL,epXaHWNI0 U CTPYKType CTaHAapTbl 40/KHbI YA0BNETBOPATb ObICTPbIM U3MEHEHUAM TEXHUYECKUX CPEACTB
cBA3N. Ha pucyHke 1 nokasaHo OTHOCKTEsIbHOE NOJI0XEHNE HACTOALLero cTaHgapTa B 06 eli CTPyKType cepumn
ctaHfgaptos M3OK 61850.

Cepus ctaHgapToB M3K 61850 opraHn3oBaHa Takum 06pa3om, YTO U3MEHEHNS, BHOCUMbIE B OA4WH U3 HUX,
He TpebylT 3HAUNTENIbHOI NepepaboTkn ApYrux cTaHaapToB. Cepusi ctaHgapToB M3K 61850 ocHoBaHa Ha Tpe6o-
BaHWUNAX K CBA3M, ONpeAe/ieHHbIX B HacTosAWweM cTaHaapTe. NMpon3BoaHble Tpe6oBaHUSA K MOAETINPOBaHNIO B Ce-
pun ctaHgapToB M3K 61850 He n3MeHsOT TpeboBaHMa HacToswero ctaHgapta. O6wume Bonpockl, cneyudurkayms
TpeboBaHwuii 1 BONPOCHI, CBA3aHHbIE C MOAENNPOBAHNEM, He 3aBUCAT OT II06ObIX peannsaLuii.

HacTosiwuii ctaHgapT onpegenseTt Tpe6oBaHUA K CBA3W 4718 PYHKUNIA U Mogeneli yCTpoicTB.

MopgenupoBaHue cuctem cBaA3u TpebyeT onpegeneHns 06beKToB (HanpuMmep, 06 bEKTOB AaHHbIX, HA60POB
[aHHbIX, yNpas/ieHnsa oTyeTamu, ynpasieHns XXypHasom) u cepBucos, NpefocTasisieMblx 06bekTamu [Hanpumep,
get (nonyunTb), set (ycTaHOBUTL), report (coo6wwmnTh), create (cosgatb), delete (yaanutb)]. 3ToT BONpoc paccmar-
puBaetcs B M3K 61850-7-1 — M3K 61850-7-4, B KOTOpPbIX ONpeAeneH YeTknii nHtepdeic ana peanusayum. Ans
TOro 4T06bI BOCNO/Ib30BaTLCA MPENMYLLECTBOM KOMMYHUKALMOHHbIX TEXHONOTWIA, cepus cTaHaapToB M3K 61850
n3beraet onpegeneHunsa Hosbix ctekoB OSI (Open System Interconnection — B3anmogeicTBue OTKPbIThIX CUC-
Tem). Ho B MOK 61850-8-1, MOK 61850-9-1 1 MOK 61850-9-2 npuBefeHo cTaHfapTU30BaHHOe oTobpaxeHue Ha
cylwecTByloLme cTekn. A3bik KoHurypauum nogctaHuymm (MK 61850-6) n ctaHAapTM30BaHHas MpoBepka cooT-
BETCTBUA AONOMHAKT ceputo cTtaHgaptoB MOK 61850. Ha pucyHke 1 nokasaHa obwas CTpykTypa cepumu
cTaHgapToB MOK 61850 1 onpefeneHo OTHOCUTENIbLHOE NOTOXEHNE HACTOALLEro cTaHaapTa B 06L e cTpykType
cepumn ctaHgaptos M3K 61850.

v
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M3K 61850-10 — npoBepka COOTBETCTBUS
M3K 61850-6 — A3blk OnucaHust KOHcUrypauum cBsasv 408 3NeKTpUUYecknx noacTaHuumi

M3K 61850-8-1. M3K 61850-9-1. M3K 61850-9-2 — cneuuduyeckoe oTobpaxeHne cepsuca
CBSA3U

M3K 61850-7-4 — COBMECTUMbIE K/1acChl JIOTUYECKMX Y3/10B U agpecaumnsi obbekTa AaHHbIX
M3K 61850-7-3 — knaccbl 1 aTpubyTbl 06LLNX AAHHbIX

M3K 61850-7-2 — abcTpakTHbIl MHTepdpeiic yenyr cesasu (ACSI)

M3K 61850-7-1 — 6a30Basi MOAENb CTPYKTYpPbl CBSA3U

M3K 61850-5 — Tpe6oBaHuWs K CBSA3W A5 PYHKLWIA U MoAeneit ycTpoiicTs

PucyHok 1- OTHOCUTENbHOE MOMIOXEHUE HACTOsLLEero cTaHjapTa B o6Leli CTpyKType
cepun ctaHgaptos M3K 61850

MpumeuaHune — [Ins coxpaHeHus B cepun cTaHaapToB M3OK 61850 ypoBHeBOro noaxoaa, KOTopblii No3BonseT
pa3nuuatb TpeboBaHNA K NPUNOXEHUAM N peann3aumam, TakMe TEePMUHbI, KakK «KMEHT», «CepBep», «00beKTbl AaH-
HbIX» U T. 4, B HACTOALLEM CTaHAapTe, Kak NpaBuno, He Ucnonb3ytotes. B M3K 61850-7-1 — M3K 61850-7-4 (Mmogenvpo-
BaHve). M3K 61850-8-1, M3K 61850-9-1 1 M3K 61850-9-2 (cneuudmyeckoe oTobpakeHne cepBuca cBa3n) 06bIYHO He
MCNO/b3YITCA TEPMUHbI, OTHOCALLMECS K TPeOOBaHUAM K NPUNOXEHUAM, HanpuMep gaHHble PICOM.
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HAUVWOHANbHLBIN CTAHAOAPT POCCUMCKOW SEALEPALWNMN

CETU N CUCTEMbI CBA3N HA NOACTAHUUAX
Yactb 5
Tpe6oBaHUA K CBA3U ANSA PYHKUUIE 1 Moaeneli ycTpoiAicTB

Communication networks and systems in substations.
Part 5. Communication requirements for functions and device models

[arta BBegeHna — 2012—09—01

1 O6nacTb NpUMeHeHNs

HacTosiwuii cTaHAapT OTHOCUTCS K cucTemam aBToMaTtusauum nogctaHummn (SA-cuctemam). OH cTaHgap-
TU3NPYET CBA3b MeXAY NHTENNEeKTyabHbIMU 3N1eKTPOHHbIMYK ycTpoiicTBamu (IED-ycTpolicTBamu) nonpegenser
COOTBeTCTBYlOLW e TpeboBaHNA K CUCTEME.

Cneuudmkaumm HacTosLWero cTaHgapTa onpeaenstoT TpeboBaHMA K CBSA3UN PyHKLWIA, MCNOTHAEMbIX CUCTe-
Mamu aBToMaTu3auum NoaAcTaHLmmn, n Mogeneli ycTpoiicTs. OnpeaenieHbl BCe M3BECTHbIE DYHKL MW 1 YCTAHOB/IEHbI
TpeboBaHNS K UX CBA3N.

OnucaHne PyHKLMIA NPUMEHEHO He ANA cTaHgapTu3aumm QyHKUWin, agnsa onpegeneHus TpeboBaHuii K cBs-
31 MexXay TEXHUYECKMMUN cepBUCcCaMmn U MOACTaHUUEN, a Takke Tpe6oBaHUIA K CBA3N MeXAY UHTeNTeKTyanbHbIMN
3/1eKTPOHHbIMM YCTPOCTBaMM B npegenax nogctaHumnn. OCHOBHas 3agava 3ak/toyaeTcs BobecnevyeHnm yHKLm-
OHanNbllo COBMECTUMOCTH B /TI06bLIX KOMMYHUKALMOHHbIX OTHOLLEHUSX.

CraHgapTtumsauma yHKUWIA 1 nx peanusalmsa NONHOCTbLIO He ABMATCA 06bEKTOM CTaHAapTM3aLmmn HacTos-
wero ctaHgapTa. CnefgoBartesibHO, e4MHas KOHLENUUs B OTHOLWEHNN HadHavyeHuss hyHKLMIA ycTpoiicTBam He Mo-
XeT 6bITb NpUHATA B cepumn cTaHgapToB M3K 61850. ns Toro 4To6bl NoAAepXaTh 3anpoc Ha cBo6oAHOe pacnpe-
aeneHue pyHKUUIA, onpegeneHo cCOOTBETCTBYOWee pa3generHne MYHKLWIA Ha YacTu, CyLLecTBEHHbIe AN KOMMY-
Hukaummn. OnpegeneHbl 06MeHNBaeMble faHHble Y UX HE06X04MMble XapakTepucTuki. OTn onpeaesnieHnsa onon-
HeHbl pacyeTamu NoToka MHOPMaTHBHBIX faHHbIX A/18 TUMWYHBIX KOHGUTYpauuii noAcTaHLmK.

IED-ycTpoiicTBa NnoAcTaHLmMKM, Takue Kak yCTPONCTBa 3awnThl, BCTPEYATCA TakxkKe B 4PYTMX yCTaHOBKax,
HanpuMep Ha anekTpuyecknx ctaHumax. NMpumeHeHne HacToALWero ctaHaapTa 4N YCTPOWCTB, NpefycMOTpeH-
HbIX Ha 3TUX CTaHUMAX, MOrN0 Obl TaKXe CNoco6CTBOBATb CUCTEMHOW MHTErpaLuun, Ho aTOT BONPOC He ABAseTCA
06BEKTOM CTaHAAPTM3aL MM HACTOSALLEero cTaHAapTa.

2 HopmaTuBHbIe CCbIJIKA

MpuBefeHHbIE HMXe HOPMAaTUBHbIE CTaHAapTbl 0653aTefIbHbI MPU MPUMEHEHWM HACTOALLEro cTaHhapTa.

[na HefaTMpOBaHHbIX CCbINIOK MPUMEHAETCA NnocnejHee U3gaHne ykasaHHOro HopMaTBHOTO fJOKyMeHTa
(BKNtOYas BCe nonpaBku).

M3K 60044-8 N3mepuTenbHble TpaHchopmaTtopbl. YacTb 8. D/eKTpPOHHble TpaHcdopmaTopbl Toka
(IEC 60044-8, Instrument transformers — Part 8: Electronic current transformers)

M3K 60870-4 YcTpoiicTBa 1 cuctembl TeneynpasnieHns. Yactb 4. Tpe6oBaHNA K aKCnyaTauMOHHbIM Xapak-
Tepuctukam (IEC 60870-4, Telecontrol equipment and systems — Part4: Performance requirements)

M3K/TT 61850-2 CeTn M cucTeMbl CBSA3M Ha noAcTaHuuax. Yactb 2: TepMuHbl W onpegeneHus
(IEC/TS 61850-2, Communication networks and system in substations — Pari 2: Glossary)

3paHne ouumnansHoe
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M3K 62053-22 Annapatypa 4/ U3MepeHuns 3/1IeKTPUYECKOn IHeprum nepeMeHHoro Toka. YacTtHble Tpe6o-
BaHMsA. YacTb 22. CTaTUyeckme CHeTUMKIN aKTUBHOW 3Heprum knaccos TouHocTn 0.2S 1 0.5S [IEC 62053-22. Electricity
metering equipment (a.c.) — Particular Requirements — Part 22: Static meters for active energy (classes 0.2 S
and 0.5 S)]

3 TepMUHbI U onpefeneHnsa

B HacTosiLem cTaHAapTe Ucnosib3oBaHbl TepMuHbI N0 MIK/TT 61850-2. a Takxe cregytowme TEPMUHbI C
COOTBETCTBYHOLWMMUN ONpeaeNneHNaMu:
3.1 doyHkuumsa (function): 3agaya, BbINoAHAEMaA CUCTEMOI aBTOMaTU3aLUN NOACTAHLMN.

MpumeyaHune — Kak npasuio, hyHKUMA COCTOUT 13 60siee MesKUX CYLLHOCTEN, HasbiBaeMbIX IOrM4eCKUMU
y3namu, KOoTopble 06MeHVBalOTCS Mexay co60i AaHHbIMU. o onpegeneHnio 06MeH AaHHbIMU BbINOHAETCS TOJIbKO
yepes Nornyeckre y3nbl, NoaToMy yHKUMS, KOTopas 06MeHNBaeTCs AaHHbIMU C APYTMMY (DYHKLMSAMMW, JO/MKHA UMETb
no MeHbLUeli Mepe OfuH flornyecknii ysen. CnefoBartesnibHO, B COOTBETCTBUM C cepueli cTaHaapToB M3K 61850 o6meH
MOXET BbIMOJIHATLCA TOJbKO AaHHbIMMW, COAEPXALLMMUCA B JTIOTUUECKMX Y3naX.

3.2 pacnpegeneHHas dyHkuuns (distributed function): dyHkuMS, BbINnONHAEMan ABYMS Uan 6onee noru-
YeCKMMU y31aMu, PacnosioXeHHbIMU B Pa3NUHbIX (PU3NYECKUX YCTPONCTBAX.

MpumevyaHunme — Tak Kak Bce (DyHKLMM HEKOTOPLIM 06pa30M B3aNMOCBS3aHbl, OnNpeAeneHne IoKabHOR uimn
pacnpeeneHHol yHKLMN He SBMSIETCS 04HO3HAYHBIM, HO 3aBUCUT OT ONpeaenieHns (OyHKUMOHA/IbHbBIX LWAroB, BbINos-
HEHMEe KOTOPbIX 3aBepLIaeT BbiNoMHEHMEe (PyHKLMW. B cyyae noTepy 0AHOTO IOTMYECKOTO Y3/1a WK OAHOTO CBSA3aHHOMO
KaHana CBA3W PYHKLUMSA MOXET MOSHOCTbIO 6/I0KMPOBATLCA UM B 3aBUCMMOCTM OT CUTyauuu 4eMOHCTPMPOBaTh nocTe-
NEHHOE COKpALLEHVe CBOUX BO3MOXHOCTEVA.

3.3 cuctema (system): I'pynna B3aumMoelicTBYOLWMX 06 BEKTOB, BbINMOMHAOLWMX 06LLYI0 PYHKLUOHANbHYIO
3ajayvy. B ee oCHOBe NeXMNT HEKOTOPbI MEXaHWU3M CBA3N.

3.3.1 nornyeckas cuctema (logical system): CasbiBalowasncs (4epe3 COOTBETCTBYOLLME NOTMYecKkue
y3/bl) rpynna Bcex NpuKIaHbiX YHKLUNUIA, KOTOPbIE BbIMOTHAIOT HEKOTOPYIO 06LLYI0 3afauy, Hanpumep «ynpas-
NeHune noacTaHunen».

MpumeyaHune — TepMmuH NPUMEHEH B cepun cTaHgapToB M3K 61850.

3.3.2 hmsnyeckan cuctema (physical system): BsaumogeiicTeytowas rpynna ycTponcTs, peannayowmnx
hYHKLUY CUCTEMBI, U COeAMNHAIOLWLAA UX (hn3nyeckas ceTb CBA3N.

MpumeyaHne — paHMLa@ CUCTEMBI 334aETCA €€ SIOTNYECKUM UM dmsnyeckm uHTepdeiicom. Mpumepamu
ABNSAIOTCA NPOMbILW/IEHHbIE, YNpaBieHYecke U WHMOPMAaLMOHHbIE CUCTEMbI, a TakKe CUCTeMbl aBTomMaTtusauum
noAcTaHuuii, onpegenieHHble B cepun cTaHgaptoB M3K 61850. B ocHoBe (hU3MYECKOW CUCTEMbBI NEXUT cucTema
CBSA3N.

3.3.3 cucTema aBToMaTtm3sauuu nogcraHumm (substation automation system): Cuctema, Kotopas ocy-
WwecTBNAET ynpaBneHue, 3aluTy, TeKyL i MOHUTOPWHT U T. A, TO €CTb BTOPUYHAA cuCTeMa NoACTaHLUN.

MpumedaHne — [Na ykasaHHbIX Lefeil B yKasaHHO cUCTEME MOJSIHOCTBIO WUCMOJb3YIOTCA LMGpoBLIe
TEXHOMOMMU 1 NOC/eL0BaTE/bHLIE KaHabl CBA3M.

3.3.4 nepBnyHasa (OCHoOBHas) cuctema (primary system): O6LWenpuHATLIA TEPMUH ANA 0603HaAYEHUA
BCEro 060py0BaHns 3N1eKTPOCTaHLUNIA U pacnpefennTebHbIX YCTPOWCTB (fanee — pacnpefycrpoiicTso).

3.3.5 BTOopuyHasa cuctema (secondary system): BsaumogelicTBylowias rpynna BCex KOMNOHEHTOB 1 CUC-
TeM NoAcTaHUuu, BbiNONHAOLWAA (YHKLUUN yNpaBneHuns, 3auTbl, TeKYLero MOHUTOPUHIa U T. ., TO €CTb OCHOB-
Hasa cucrema.

MpumMmeyaHune — B cnyyae NOMHOMO NPUMEHEHNS LMPPOBOI TEXHOMNOMMM BTOPUYHASA CUCTEMA CUHOHUMUYHA
cucTeMe aBTOMaTU3aLUM MOACTaHLMN.

3.3.6 cuctema cBsa3u (communication system): B3anmocBsizaHHbIi HA60p BCEX KaHA/IOB CBA3W.

3.4 ycTpolicTBo (device): MexaH13M unu eguHuLa 060pyAo0BaHns, UMelLW e cneLnanbHoe Ha3HavyeHne
UM BbIMOMHAKOLNE OnpefeneHHY0 DYHKLUI0, HanpuMep Bbikalo4aTe b, pese Uan BblYNCINTENTbHOE YCTPOWCTBO
noAcTaHLun.

MpumeuaHune — CBoiiCTBA CBA3M ONUCAHbI B MOAENM CAMOT0 YCTpOiicTBa.
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3.4.1 nHTeNnnekTyanbHO®© aniekTpoHHOe ycTpoiicTBo (intelligent electronic device): /lln6oe ycTpoiicTBO,
MmetoLLee O4NH NN HECKOJTbKO MPOL,eCCopoB U CNOCO6GHOE NonyyaTh UK HANPaBAsATb AaHHble/ynpaBastowmne
BO3eliCTBUA OT BHELUHEr0 UCTOYHMKA /INGO0 Ha BHELLHWI NCTOYHUK, HAaNnpUMep 3/1EKTPOHHbIE MHOTO(DYHKLMOHAb-
Hble n3MepuTesibHble NPUGOPbI, LM POBLIE pefe, KOHTPONEPbI, TO ECTb YCTPOWCTBO, CNOCOGHOE BbINOJHATL pa6o-
TY OZHOTO UM HECKO/bKMX 3aaHHbIX IOTMYECKNX Y3/10B B KOHKPETHOM C/lyyae 1 pasrpaHuyeHHoe CBOUMU UHTep-
theilicamu.

MpumedaHue — EcnuHe ykasaHo MHOe, HTENIEKTYasIbHbIE 3/1EKTPOHHbIE YCTPOCTBA UMELOT Mo onpeaene-
HUIO BHYTPEHHUI TaKTOBbLIA reHepaTop, o6ecneynBatoLLuii, HanpuMep, NPUCBOEHNE METOK BpemeHu. JTo fo6asnser
Tpe6oBaHVe K CUCTEMHOIN CUHXPOHM3ALMN BPEMEHN BCEX TAKTOBbLIX rEHEpaTopoB.

3.4.2 bmsnyeckoe yctpoicTtBo (physical device): YcTpoicTBO, 3KBUBA/IEHTHOE UHTEN/IEKTYaIbHOMY
3/1EKTPOHHOMY YCTPOIACTBY.

MpunmeyaHune — TepMuH NpUMeHeH B cepun ctaHgapTos M3K 61850.

3.5 nornyeckuii yzen; LN (Logical Node): HaumeHbluas yacTb hyHKLMKN, 06MeHMBatoLWasncsa AaHHbiMun. B
npegenax pusnyeckoro yctpoictsanorudeckunin yzen (LN) npeacraBnset co60ii yHKLUMIO; OH BbINOMHAET HEKOTO-
pble onepaunun AN 3To PYHKLMN.

MpumeyaHune — LN kak 06beKT onpegenseTcs CBOMMU faHHbIMU 1 MeToAamu. Jlormyeckme y3nbl, OTHOCSLLW-
ecsi K OCHOBHOMY 060pyA0BaHuUio, He ABNSIOTCA OCHOBHbIM 060pYyAOBaHWEM, HO NPELCTaBNSAIOT €r0 UHTENNEKTYaIbHYHO
4yacTb UM 0TOBPaXKEHNe BO BTOPWUYHOIW CUCTEMe, TO €CTb JlOKa/lbHble UM YAaNEHHbIe BXOAb>'BbIXOAbl. UHTENEeKTyaslb-
Hble AaTUYMKN N UCMIONHUTESIbHbIE MeXaHU3Mbl U T. .

3.6 coeguHeHune (connection): KaHan cBA3n Mexay o6bektamm.

3.6.1 nornyeckoe coegunHeHune (logical connection): KaHan cBsi3n Mexay /I0OTMYecKumMu y3namu.

3.6.2 chusnueckoe coegnHeHne (physical connection): KaHan cBa3n mexagy (u3nMyecKMMun yCcTpOIi-
cTBamu.

3.7 B3aumozameHsemocTb (interchangeability): Bo3MOXHOCTb 3aMeHbI YCTPOICTBA O4HOMO MW pas3iny-
HbIX U3roTOBUTE/EN C NCNO/Ib30BAaHNEM OAHOTO M TOT0 Xe UHTepdeiica cBA3M N obecrnevyeHnem, Kak MUHUMYM, TOM
Xe (PYHKLMOHaNbHOCTY 6e3 BO3AEeCTBMNS Ha OCTa/lbHYIO CUCTEMY.

MpumeyaHune — Ecnm pasnmune B OYHKUMOHAIBHOCTU CUMTAETCHA NPUEMIEMbIM, NPY 3aMeHe MOXET Takxe
noTpeboBaTbCA HEKOTOPOE U3MEHEHWE B KakuX-IMOO yacTaAx cuctembl. B3aumosameHsiemocTb TpebyeT cTaHgapTu3a-
Ly chyHKLMIA, a Takke B CTPOrOM CMbIC/ie — CTaHAapTu3aummn ycTpoiicte. Oba aTn TpeboBaHMs He SBNATCA 06 LEKTOM
CTaHgapTusaumm cepun ctaHgaptos M3K 61850.

3.8 B3anmogeiictue (interoperability): Cnoco6HOCTb ABYX WM HECKONbKNX MHTENNEKTYalbHbIX 3N1€KTPOH-
HbIX YCTPOWCTB OT O4HOT0 U/IN Pa3/INyHbIX N3roTOBUTENE 06MeHNBATLCA MH(DOPMAaLMeil U LCNONb30BaTb 3TY UH-
chopmMauuio 4NA NPaBUIbLHOTO BbINMOIHEHNSA 3afaHHbIX (DYHKLWIA.

MpumevaHne — B3aI/IMO,EI,eI7ICTBVIe ABNAeTCA HEOGXOAMMbIM ycnosnem B3aMMO3aMeHAEeMOCTU.

3.9 PICOM (Piece of Information for COMmunication): EguHuua nepegaBaemoin nHcpopmanmmn, onucbiBato-
wasa nepegavy vHcopmauny Mexay AByMs IOTMYECKUMM y3namu No 3afaHHOMY NIOTMYeCKOMY COeAUHEHWIO C
3af,aHHbIMK aTpubyTamm cBS3U.

MpumeyvyaHns

1 EgnHvua nepefasaemoil MHhopmaummn cofepxuT Takke nepefaBaemMyro MHopMaLuo 1 atpubyTbl TpeboBa-
HWIA. HaNpUMep NPoM3BOANTENBHOCTb. OHa He onucbiBaeT (hakTUUYeCKylo CTPYKTYpPY U hopmaT AaHHbIX, nepefaBaembix
no cetn csasn. 3Ta MHopmMaums npusegeHa 8 MK 61850-8-1. MIK 61850-9-1 n M3K 61850-9-2. MNpegnonaraemoe
Nornyeckoe coefMHeHe «TOYKa-TOUKa» OMUCbIBAET WCTOYHUK U MPUEMHUK 3TOTO MHOPMALMOHHOIO O0BMeHa, HO He
npeanuceiBaeT npoueayp ceBsA3v. CnefoBaTenibHO, MPoLeaypbl rPynnoBoi agpecauum v LUMPOKOBeLLaTe/IbHOW pacchin-
KN He ucknoyaroTes.

2 MoHaTne PICOM 6bino BBegeHo Paboueli rpynnoii CIGRE 34.03 (CIGRE — TexHuueckuii otueT Ne 180). OHo
npefycmaTpusaeT Takke Tpe6oBaHUS K MPOU3BOAUTESIBHOCTY.

3.10 npucoeaunHeHune (bay): TecHo cBsi3aHHbIe MeXy COO0I anemMeHTbl NepBUYHOro o6opyaoBaHns noa-
CTaHUWW. UMeloLL e HeKoTopoe o6l ee (hyHKLMOHAIbHOE HasHayYeHune.
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MpumeuyaHune — Mpumepamn NpPUCOEAUHEHUS MOTYT C/YXWUTb KOMMyTaLMOHHOE 060pYyAOBaHue MeXay
BXOAALLEN Unn oTxoasALein NMHen n C60PHON LUMHOW, LUMHHBLIA coeAMHMTENIb CO CBOMM BblK/tO4aTenem, pasbenHuTe-
NAMU U 3a3eMNSIIOLLMMY pasbeauHUTENsMU, TpaHcopmaTop ¢ COGCTBEHHBIM KOMMYTAaLMOHHLIM 060pYA0BaHNEM MeXay
[BYMSi CO0PHBIMM LIMHAMK, NPeACTaBAAOWMMU COOO0 ABa YPOBHA HanpsXXeHWs, nonepeyHrk (cM. 3.11) ¢ nosyTopHoOW
CXeMOVi KOMMyTauuy NOACTaHLUUW, BUPTYasibHble NPUCOEAMHEHUS C KOMbLEBOW CXEMOI COeAMHEeHUs LWWH (BblkIoYa-
TeNlb C COCeAHUMMN pasbeauHuTensmu). MNpucoefuHeHe o4yeHb YacTo Bk/OYaeT B cebs YCTPOCTBO, noAnexaliee
3alyTe, Hanpumep TpaHcopMaTop UM KOHeL, NIMHUK. YNpaBneHve pacnpesycTpoiicTBOM Ha TakoM yyacTke VMeeT psf,
06LLUMX orpaHMYeHnii, B YaCTHOCTW B3aMMHble GI0KMPOBKU MM OonpeenieHHble nocnefoBaTenbHoCTV onepauuii. Onpe-
[eneHne Taknx y4acTKoB NOACTaHLMN BXKHO AN Lieneil Texo6CnyXmMBaHns 1 TeKyLero pemMoHTa (onpegeneHve yyacT-
KOB. KOTOpPble MOTyT 6bITb OTK/OYEHbI OAHOBPEMEHHO C MUHMMa/IbHBIMW NOCNEACTBMSAMU AN1A OCTasIbHOW YacTu noj-
CTaHuun) nam AN NAaHoB paclumpeHwst (onpegeneHvie 060pyAoBaHus, KOTOpoe HeO6X0AMMO A06aBUTL NpY NAaHUPY-
€MOM MOAK/OYEHUN HOBOW JIMHWUM). STW Y4acTKM Has3blBAKTCS «MNPUCOEAVHEHUSIMU», YNIpaBieHne UMK MOXET OCyLle-
CTBAATLCS YCTPOMCTBAMU MOA OGLUMM Ha3BaHWEM «KOHTPOJISIEP NPUCOEAVNHEHUS» U «3alliUTa NPUCOEAUHEHUs». DYHK-
LIMOHANbHOCTb 3TUX YCTPOICTB NpefCcTaBnseT AOMNOIHUTE bHbIN YPOBEHb JIOTMYECKOro YNpaB/ieHUss — «ypOBEHb MPUCco-
€[MHEHVS». HaXOALLMIACA HUXKE 06LLLero CTaHLIMOHHOTO YPOBHS. B dr3nyeckom CMbIC/ie Takoli ypoBeHb, TO eCTb Takoe
hnsmnyeckoe yCTPOWCTBO, KaK «KOHTPO/EP MPUCOEANHEHNS», MOXET BOObLLe OTCYTCTBOBATL.

3.11 nonepeyHUK (diameter): YcTpolicTBO, BK/tOUaloLee B ceb651 KOMMNIEKCHOe KOMMyTaLMoHHOe 060pyA0-
BaHue Mexzy AiBYMS COOPHbIMM WUHAMW, TO €CTb AABE IMHWUM 1 TP BbIK/IlOUYATENSA CO BCEMW CBA3AHHBIMU pasbe-
OVHUTENAMU. 3a3eMNADLWNMY pa3benHUTeNsSMuU, TpaHCopMaTopamm Toka u TpaHcdopMmaTopammn HanpsXKeHus.

MpumeuyaHune — lNonepeyHnk OTHOCUTCA K NOSYTOPHO Cxeme KOMMyTauuu nogctaHumm. OH nveeT obLuyio
(PYHKLUMOHANBHOCTL NPU YNPaBneHnn, TEXHUYECKOM 0BCNYKMBAHUM, PEMOHTE W PACLLUMPEHUMN.

3.12 cpyHKunm yposHs (level functions): ®yHKUUN, OTHOCALLMECH K HEKOTOPbLIM YPOBHAM ynpas/iieHns cuc-
TeMbl aBTOMaTU3aLn NOACTaAHLUN.

3.12.1 cpyHKUMM ypOBHSA npucoeguHeHns (bay level functions): ®yHkLMKW, KOTOPbIE UCMONbL3YIOT B OCHOB-
HOM AaHHble 04HOT0 NPUCOeNHEHUS N BbINOMHATCA rMaBHbIM 06pa3oM Ha OCHOBHOM 060pyA0BaHNMN OfHOTO
npucoeuHeHus.

MpunmeyvyaHune — OnpeaeneHne MYHKUWIA YPOBHS NPUCOEAUHEHNS YUNTbIBAET CBOETO POAa 3HaUYMMYyo
NOACTPYKTYPY B KOHUrypaumm noactaHumm (cM. 3.10) 1 cBA3aHHY0 € 3TOM NOACTPYKTYPOI HEKOTOPYIO SIOKa/IbHYIO (PyHK-
LIMOHAIbHOCTb UM aBTOHOMHOCTb BO BTOPUYHOI cuUcTEMe (aBToMaTtuka noAcTaHumy). MNpumMepamn Takux yHKLWIA Mo-
ryT CAYXWUTb 3aliuTa JIMHUA WK yripaBieHne npucoefmHeHmem. 31 qyHKLMN CBA3bIBAIOTCA Yepes /TIOrMYecknii uHTep-
dhelic 3 (CM.pUCYHOK 2) Ha ypOBHE NpPUCOEAUHEHNST 1 Yepes Nornyeckne nHtepdeicbl 4 n 5 (CM. pUCYHOK 2) C ypOBHEM
npotecca, To ecTb C /106bIMU YAaNEHHbIMWU YCTPONCTBAMU BXOAA-BbIXOAa WM C UHTENNIEKTYasIbHbIMU faTunKamn u
MCNOSTHNUTE/bHBIMU MexaHu3Mamu. HTepdeiickl 4 n 5 (CM. pUCYHOK 2) Takke MOryT ObiTb peasim3oBaHbl annaparHo, HO
3TOT CNy4yail HaxoauTcs 3a npegenammn 061actTn NpYMeHeHnus cepun ctaHgaptTos M3K 61850.

3.12.2 chyHKunM ypoBHA npouecca (process level functions): Bce hyHkunn, conparaemMblie ¢ npoLeccom,
TO €CTb B OCHOBHOM (DYHKL MM AUCKPETHOTO M @aHas/I0roBoro BBOJa-BbiBoJa, Hanpumep co6op AaHHbIX (BKIOYas
BbIGOPKM aHasIOroBbIX JJaHHbIX) U BblJauya KOMaH[,.

MpumeyaHune — ITM PyHKUMM COOBLLAIOTCA Yepes flornyeckme nHtepdelicsbl 4 n 5 (CM. pUCYHOK 2) C ypoBHEM
npucoeauHeHus.

3.12.3 dhyHKLMM YPOBHS cTaHumm (station level functions): ®yHkuun, oTHOCALWMECS K NOACTAHLUN B
Lienom.

MpumeuaHune — CyllecTBYOT ABa kiacca OYHKLUMIA YPOBHS CTaHLMK, TO eCTb (PYHKLMW YPOBHS CTaHLML,
OTHOCSILLMECS K NMPOLECCY, M (PYHKLMM YPOBHSI CTAHLMW, OTHOCSILLMECS K UHTEpdelicy.

3.12.4 dhyHKLMN YPOBHSA CTaHUMN, OTHOCSALLMeECS K npoLueccy (process related station level functions):
®YHKLMW, UCMONb3YOLLME faHHble 60/1ee YeM OA4HOT0 NPUCOEANHEHNUSI NN BCE NOACTaHL MM 1 BO3AENCTBYIO-
e Ha OCHOBHOe 060py0BaHue 6osiee YeM OAHOTO NPUCOEAUHEHNS UK BCEl NOACTAHLUN.

MpumeyaHune — MNpumepamy Takmx PYHKLWIA MOTYT CNYXWUTb G/IOKUPOBKM HA YPOBHE CTaHLUW, KOHTPO/I/IEPbI
nocnefoBaTeslbHOCTM UM 3awyTa  COOPHbIX LUMH. DTN OYHKLMKM COOBLLAIOTCA B OCHOBHOM Yepes JIOrMYecknuii HTep-
dhelic 8 (CM. PUCYHOK 2).

3.12.5 dhyHKLMN YPOBHS CTaHUMU, OTHOcAWMecs K nHTepdeiicy (interface related station level functions):
®yHKUMK, oToGpaxawwme mHtepgeiic SA-cuctembl Ha HMI-uHTepdelic(MHTepgeiic «4enoBek— MallnHa»)
onepartopa /1okanbHoW cTaHuum, Ha TCl-uHTepdeiic (MHTepdeiic TeneynpasneHns) yaaneHHoro LeHTpa ynpasne-
HUA U Ha TMI-uHTopdelic (MHTepdeiic TeneMOHNTOPUHTIA) yaaneHHoro APM nHxeHepa ANa KOHTPOASA U TEXHU-
4YeCcKoro 06CnyxmBaHus.

4
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MpumeyaHune — ITM PyHKUMU coobLLaloTcs yepes siorndeckue nHTepdelicsl 1 n 6 (CM. pUCyHOK 2) € ypoBHEM
NPUCOEAVNHEHUA N Yepes3 SIOTMYeCcKnii nHTepdeiic 7 (CM. PUCYHOK 2) 1 UHTepdheiic yaaeHHOro TeXHO/I0rMYecKoro
ynpasfieHnsi (CM. PUCYHOK 2) — C BHELUHUM MUPOM. JIOTM4ecKn HeT HUKaKoW pasHuubl, Aensetcst nu HMI-untepdelic
NIOKa/IbHBIM UM y[aneHHbIM. Ecnn paccmatpueats  noActaHumioo. 70 Ha ee rpaHule UMeeTcsl, Mo MeHblueil mepe,
BUPTYasTbHbIA MHTepdelic SA-cuctembl. To e camoe oTHocuTcsl K TCl-uHTepdbelicy u TMI-uHTepdeiicy. 3T BUpTYasib-
Hble MHTepencbl MOryT 6biTh BbINO/IHEHbI B HEKOTOPbIX peaim3aumsax Kak npoKCu-cepeepbl.

4 OCHOBHbIe COKpaLlleHns

APM The automated workplace ABTOMaTU3NpPOBaHHOE paboyee MecTo
GPS Global Positioning System (time source) Fnob6anbHas cuctema Nno3nLMOHMPOBaHNSA (MCTOYHUK CUH-
XPOHU3aLUun BpeMeHn)

HMI Human Machine Interface MHTepdeiic yenoBek-mMaLlvHa

110 Input and Output contacts or channels KaHanbl nnu KOHTakTbl BBOAA 1 BbiBOAA (B 3aBUCUMOCTMU
{depending on context) OT KOHTEKCTa)

IED Intelligent Electronic Device VHTennekTyanbHoe 3/1eKTPOHHOE YyCTPOWCTBO

IF (Serial) Interface MHTepdeiic (nocnefoBatenbHbli)

LAN Local Area Network JlokanbHasa BblYMCINTENbHAA CETb

LC Logical Connection Nornyeckoe coegunHeHve

LN Logical Node JNlornyeckuin ysen

MMS Manufacturing Message Specification Cneumndmkayma Npon3BoACTBEHHbIX COOOLLEHNI

NCC Network Control Center LleHTp ynpaBneHuns ceTbio

osl Open System Interconnection B3anmocBs3b OTKPbITbIX CUCTEM

PC Physical Connection dunsnueckoe coegnHeHne

PD Physical Device ®un3nyeckoe ycTpoiicTBo

PICOM Piece of Information for COMmunicatron EavHuua nepegasaemMoii MHopmaymm

SAS Substation Automation System Cuctema aBTomaTumsaumy nogctaHunm (SA-cuctema)

TCl Telecontrol Interface (forexample, to NCC) WHTepdpelic TeneynpaBneHusa (Hanpumep, WHTepdeiic

cNCC)

™I TeleMonitoring Interface (for example, to MHTepdheiic TenemoHUTOpUHra (Hanpumep, Ans asToma-

engineers workplace) TU3MPOBAHHOIO paboyero mecTa NHxXeHepa)

5 ®yHKUUM cUCTeMbl aBTOMaTM3aUUn NoAcTaHLUuMn

5.1 BeBepeHue

®YHKUMUM CUCTEMbI aBTOMATU3aLMUM NOACTAHLMU (SA-CUCTEMbI) OTHOCATCA K 3aayam, KOTOpbIE 40JIXHa OCYy-
WeCTBAATL NOACTAHUMA. DTN PYHKLUM CBA3AHBI C YNpaBieHNeM, MOHUTOPUHIOM 1 3aLLMTO 060pyA0BaHMS NOA-
CTaHUWU 1 ee NHWiA. Kpome TOro, yacTb YHKL U HEOGX0ANMA A5 TEXHUYECKOTO CONPOBOXAEHUS SA-CUCTEMBI,
TO eCTb A1 KOH(UTYPUPOBAHNS CUCTEMbI, YIPABEHNUS CPEACTBAMY CBA3M UMW YIPAB/IEHUS CONPOBOXAEHNEM
nporpamMmMHOro o6ecneveHus.

5.2 lornyeckoe pacnpegeneHne PyHKUNin n nutepdelicos

PYHKUMMN cUCTEMbI @BTOMAaTM3aLnn NoACTaHLUN MOTYT 1OTMYECKN pacnpefenaTbCsa N0 TPeM pasnnyHbIM
YPOBHAM (CTaHuus, npucoeanHeHne/cekyms unv npouecc). Jlornyeckas uHTepnpeTauus 3Tux ypoBHein nokasaHa
Ha pyCcyHKe 2 COBMECTHO C 1I0TM4eckummn uHtepgeiicammn 1— 10.

a) PyHKLUN YPOBHSA Npouecca NpeAcTaBnatoT co60i yHKUUKN, conparaemMble ¢ npoLeccoM. 3Tu hyHKLUN
coo6uialTcs yepes nornyeckne nHTepdeiicsl 4 15 c ypoBHeM NpucoeguHeHus.

b) ®YHKLUMN YPOBHS MpucoenuHeHus (CM. onpegeneHue npucoeamHerunsa B 3.10) npeactasnsaoT coboi
hyHKLMW, NCNONb3YIOLLME B OCHOBHOM AaHHble O4HOr0 NpUcoeMHeHns 1 Bo3aelicTByoWMe rnaBHbiM o6pasom
Ha OCHOBHOe 060pyA0BaHNe OAHOr0 NpUcoegnHeHNs. T PyHKLMM CBA3bIBAIOTCS Yepe3 Nornyeckuii nHTepdeic
3 Ha ypoBHe NpUCoeMHEHNA 1 Yepe3 nornyeckne nHtepdeicbl 4 5 — c ypoBHeMm npouecca, To eCTb C /I6bIMY
yAaneHHbIMU yCTpoicTBaMM BXOa-BbiX04a UNKN C UHTENNEKTYyalbHbIMY AaT4YNKaMU U UCMOHUTEIbHBIMU MeXa-
HusMamu. NIHTepdoelicbl 4 15 MoryT 6bITh Takxe peann3oBaHbl annapaTHo, HO 3TOT c/yyail He ABNSeTCA 06BbEKTOM
cTaHfapTusaumnm cepum ctaHgaptos M3K 61850.
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c) CyuecTByloTgBa knacca yHKLMIA YPOBHSA CTaHLWN:

1) dyHKUUN YPOBHSA CTaHLMUW, OTHOCALWMECSH K NpoLieccy, NpeAcTaBAsoT co060i MYHKUUN, NCMONb3yloLwmne
JaHHble 6onee Yyem 0 HOro0 NPUCOEMHEHUSA UK BCeli NnoAcTaHLum 1 BO34eNCTBYOLWNEe HA OCHOBHOE 060pya0Ba-
Hue 60nee Yyem OAHOTo NPUCOEANHEHNA UNN BCE noAcTaHunU. DTN hYHKLUKN coobLLalnTca B OCHOBHOM Yyepes
nornyeckuii nHTepdeiic 8.

2) ®yHKLMM YPOBHSA CTaHLUMK, OTHOCALWMECH K HTepdelicy. — 3TOo hyHKLUKN, oToGpaxatLwmne nHtepdeiic
SA-cuctembl Ha HM 1-uHTepdeiic onepaTtopa fokanbHo cTaHumu, Ha TCl-nHTepdeic yaaneHHoro ueHTpa ynpas-
nexHns nnn Ha TMI-uHTepdeiic yganeHHoro APM nHxeHepa gnsa KOHTPOMA U TEXHUUYECKOTO 06CNyXNBaHNUS. ITn
hyHKLMM coobLyalnTca Yepes noruyeckme nHTepdeiicol 1 m 6 ¢ ypoBHEM NpUCOefUHEHUS 1 Yepes Nornyeckunii
nHTepdeiic 7 n nHTepd eiic yganeHHoro ynpaBaeHnsa — ¢ BHELWHUM MUPOM.

MpumeyvyaHunsl — VHTepdieiic 2. OTHOCALLMIACA K AMCTAHLMOHHON 3almTe (Tenesawmte). He sBnseTcs
06BEKTOM CTaHAapTV3auuM HaCTOALLEro cTaHAapTa. Mockonbky Yepes 3ToT UHTepdelic BbIMONHAETCS 0OMEH TEMM Xe
[JaHHbIMK, YTO 1 ANS BCeW NoACTaHLUMM, pekoMeHAyeTcs 1 fanee 1cnonb3oBatb cepuio cTaHgapToB M3K 61850.

MpumeuaHune2 — UHTepdelic yaaneHHOro LeHTpa ynpasseHus cetbio (IF10) He ABNseTcs 06beKTOM
cTaHgapTu3auumn Hactosiwero ctaHgapta. OH paccmoTtpeH B M3K 60870-5-101 1 M3K 60870-5-104. 18 CHWXeHWA
Harpy3ku Ha w3 NCC-LeHTpa MOXHO pekoMeHAoBaTb AasibHelilune paboTbl MO CONPsSXeHMK. Tak Kak B 06MeHe
MeXay LeHTpamu ynpaB/eHUs YacTUYHO YYaCTBYIOT Te Xe [aHHble, 4TO 1 Mexay noactaHumeint u NCC-LeHrpom. peko-
MeHAYyeTCs KoopAvHauus ¢ poACTBEHHbIM cTaHgapTom — M3K 60870-6 (TASE2). CtaHgapT 6yaeT ncnonb3oBaTbes 415
byayLelt CTPYKTypbl 6ecLU0oBHONM (NPSIMOi) CBA3M OT YPOBHSI Npouecca C LeHTPOM ynpaB/ieHns ceTbio. MOoCKoNbKy mc-
nosib3oBaHve MHTepdeiica 7 n uHTepdeiica 10 MOXET NepekpbIBaTbCsA, PEKOMEHAYETCS KOOPAMHALMS CTaHAAPTOB A1
060u1X NHTepdencoB.

MpumeyaHune3— DyHKUMM YpPOBHS npoLecca, M 0COBGEHHO OYHKLWUW YPOBHA MPUCOEAMHEHWSI, MOTYT ObiTb
MHTErpupoBaHbl B eAWNHOe YCTPOCTBO 6e3 (h13nyeckoro pasgefieHnsi. OTO He NPUBOAUT K W3MEHEHWIO SIOTUYECKOiA
CTPYKTYpbI, HO U3MEHSIET (husnyeckyto peasimsaumio (cm. 5.3).

t | f

PucyHok 2 — YpOBHW 1 nornyeckue NHTEpAeicsl B cucTeMax aBTomaTtvsaumm nogcTaHLummn

HasHaueHune nHTepdeincos:

- IF1: 3awmnTa — 06MEH AaHHbIMU MeXAy YPOBHEM NPUCOEANHEHNS N YPOBHEM CTaHLUN:

- IF2: 3aWwmta — 06MeH AaHHbIMY MeXAy YPOBHEM NPUCOeANHEHNSA N yAaneHHOol 3aWmnTol (He ABnseTcs
06BbEKTOM CTaHAapTM3aLmMmn HacToALero cTaHgapTa):

- IF3: 06MeH AaHHbIMU B Npeaenax YpoBHSA NPUCOEAUHEHNS:

- IF4: MrHOBEHHbI 06MeH faHHbiMKu CT-TpaHcopmaTopa n VT-TpaHcdopmaTopa (0CO6EeHHO BbIGOPKUN) MEX-
[y YPOBHEM npoLecca U ypoBHEM NPUCOENHEHNS,

- IF5: ynpaBneHne — 06MeH AaHHbIMW MeXAy YPOBHEM npoLecca M YpoBHEM NPUCOEANHEHNUS;

- IF6: ynpaBneHne — 06MeH AaHHbIMU MeXAy YPOBHEM NPUCOEUHEHNA U YPOBHEM CTaHL MK,

- IF7: 06MeH faHHbIMUN MexAay YpoBHeM nogctaHuun u APM nHxeHepa:



FOCT P M3K 61850-5—2011

- IF8: npsimoit 06MeH AaHHbIMU MeXAay NpucoeguHEeHUAMN, 0COBEHHO ANA BGbICTPO NCNOMHAEMbIX PYHKLUNA,
Takux Kak 6/10KUPOBKM:

- IF9: 06MeH faHHbIMY B Npefenax ypoBHA NOACTaHLMK:

- IF10: ynpaBneHue — o6MeH faHHbIMY Mexay noacTaHuueil (ycTpoicTBaMu) 1 yaaneHHbIM LeHTPOM yn-
pasnieHns (He siBnAeTCcA 06bEKTOM CTaHAapTM3aLmumn HacTosALWero ctaHjapTa).

YcTpoiicTBa cuctembl aBTomMaTnsanm NoACTaHUUN MOTYT 6bITb (PU3MUYECKN YCTAHOBEHbI Ha Pas/InyHbIX
PYHKLMOHAbHbIX YPOBHSX (CTAHLUMA, MPUCOeMHEHME 1 NpoLecc). TO OTHOCMTCA K DM3nYeckoi nHTepnpeTayum
puCcyHKa 2.

MpumeuyaHuned — PacnpefeneHne yHKUMIA B cpee CBA3N MOXET BbINOMHATLCA MyTEM MCMNOMb30BaHUA
TEXHOMOTWIA TN06asIbHON CETU, NOKAIBHOW BbIYUCAUTENIbHOM CETU U TEXHOMOMMYECKMX LWIMH. PasBopaunBaHune qyHKuuii B
npegenax nto6oi eANHNYHON TEXHOMNOINN CBA3N HE OrPaHNYEHo.

1) YcTpoiicTBa ypoBHSA npouecca, Kak npasBusio, npeacTassaioT co60ii yaaneHHble nHTepdeiicsl npolecca,
Hanpumep ycTpoiicTBa BXOAa-BbIX0AA, MHTEeKTya lbHble AaTHUKM U UCNONHUTEIbHbIE MeXaHU3Mbl, COeAUHEH-
Hble TEXHO/IOTMYECKO WWHOM, Kak NoKa3aHo Ha pUcyHke 2.

2) YcTpoiicTBa YpOBHSA NPUCOEANHEHNSA COCTOSAT U3 annapaTypbl ynpaB/ieHns, 3aLMTbl AW KOHTPOSA MPUCO-
efANHEHMS.

3) YcTpoiicTBa ypOBHSA CTaHLUUN COCTOAT U3 CTAHUMOHHOM BbIYUCNTENbHOM MaLlnHbI ¢ 6a301i AaHHbIX. APM,
MHTepdpelicoB ANa yaasieHHON CBA3N U T. 4.

5.3 ®dusnyeckoe pacnpegeneHune MyHKUUn n nHTepdeiicos

HecMoTpsi Ha CX0XeCTb IOTMYeCcKUX N PU3nyecKknx ypoBHeli, 0fHO3HAUHbI CMOCO6 0TOOPAXEHUs CTPYKTY-
pbl IOTMYeCcKol (DYHKLMM Ha CTPYKTYPY (hM3NYECKOro ycTpoiicTBa oTcyTcTByeT. OTOGpaxeHne 3aBnucut ot Tpebosa-
HUIA K TOTOBHOCTY 1 NPOM3BOANTENLHOCTU, OFPaHUUYEHUS HA N3EPXKM, COBPEMEHHOTO YPOBHS Pa3BUTUS TEXHUKM
N TEXHONOTUN W T. .

CTaHUMOHHas BblYNCINTENIbHAA MallMHA MOXET f,eiCTBOBATb Kak K/IMEHT TO/IbKO C OCHOBHbIMW (DYHKLMAMMN
HMI-untepdeiica. TCl-uHTepdeiica u TMI-nHTepdBsiica. Bce ocTanbHble (DYHKL MM YPOBHSA CTAHL MM MOTYT MOSTHOC-
Tbi0 pacnpefenaTbCsi Ha YCTPoOCTBaxX YPOBHA NpUCOefNHEHUS. B 3TOM c/llyyae OCHOBOW cuCTeMbl siBNseTcs
MHTepdeiic 8 (cM. pucyHok 2). C Apyroii CTOPOHbI, BCe (DYHKL MW YPOBHS CTaHLUNUW, Takne Kak 6/T0KUPOBKM U T. 4.,
MOTYT Pe3nAeHTHO HaX0ANTLCS B CTAHLMOHHON BbIYMCANTENbHON MalluvHe, AelicTBYOLW el Tenepb 1 Kak KAUEeHT, 1
Kak cepBep. B3aTom cnyyae nosiHyto yHKLMOHANbLHOCTb MHTEpPdielica 8 NpuHMMaloT Ha ceba nHTepdelicbl 11 6
(cM. prcyHOK 2). BO3MOXHO MHOXECTBO APYrMX PeLleHnid.

DYHKUUN YPOBHSA NPUCOEANHEHNSA MOTYT 6bITh peann3oBaHbl B CneLmnaibHbIX yCTPoiicTBax ypoBHSA npucoe-
AVHeHus (annapatypa 3alwuTbl, annapaTtypa ynpaB/ieHusi ¢ pe3epBMpoBaHUeM unn 6e3 pesepBupoBaHuns) 1m6o B
KOMGWHMPOBAHHOW annapartype 3awuTbl U ynpaBneHus. Mpu nogaepxke cBO60AHOr0 pacnpegeneHns QyHKLmi
HekoTopble hYHKLMN MOTYT 6bITb hU3NYECKN NepeMeLLeHbl HUXE Ha yPOBeHb npouecca. B ciyyae oTcyTcTBUA
nocneposaTefibHbIX UHTEPdENCOB 4 U 5 PYHKUUN YPOBHA NpoLecca MoryT 6biTb peann3oBaHbl B yCTpoOicTBax
YPOBHSI NpucoegunHeHns. Peannsauus nocneoBaTtenbHbiX MUHTEPGENcoB 4 n 5 MoXeT BK/ItoYaTb B Ce65A TONIbKO
yAaneHHble yCTPoiicTBa BXOfa-BbiXxo4a U UHTeTeKTyasbHble faTYku v UCNONIHUTE IbHbIE MEXaHU3Mbl, KOTO-
pble yxe o6ecneynBaloT HEKOTOPYHO (PYHKLMOHANIbHOCTL YPOBHS MPMUCOeAMHEHNS HA YPOBHE npoLecca.

Jlornyeckme nHTepdelicbl MOryT 6bITb peann3oBaHbl Kak cneynanbHble husnyeckme nHTepdelicol (LWUTbipe-
Bble pa3bemsl). [lBa unn 6onee nHTepdeiica MoryT 06beANHATLCA TakkKe B eUHbI 06N (hM3NUYECKUIA HTEP-
dhelic. Kpome TOro, aTu nHTepecsl MOryT 6bITb 06be4MHEHbI U peann30BaHbl B O4HO NN HeCKobkux hmsunuec-
kux LAN. TpeboBaHuMa K 3TUM husnyecknm nHTepdelicam 3aBucAT oT pacnpegeneHns QyHKUUR Ha YPOBHAX U
cpeau ycTpoicTB.

5.4 Ponb nHtepdeiicos

Hannume Ha noacTaHuMmM Bcex MHTepdelicos He TpebyeTca. MMbkuii nogxoA npegycMaTpusaeT U MOAEPHU-
3aLMio CyLLecTBY O LW NX NOACTAHLMIA, N yCTAHOBKY HA HOBbIX MOACTAHLMUAX - KakK B HACTOALWEM, Tak 1 B GyyLiem.

Hymepauus nHTepdelicoB B COOTBETCTBUY C PUCYHKOM 2 yao6Ha ANS naeHtudmkaumm tuna nHtepdeiicos,
Heo6X0ANMbIX Ha MOACTaHLUSAX, @ TaKKe AN pacyeTa NoToka AaHHbIX.

Homepa nHTepdeiicoB ynpouiatoT onpegeneHne AByx BaxHbix LAN Nan CUCTEM LUWH: 3a4acTyto nHTepdeii-
cbl 1.6. 3. 9. 8 06beANHAIOTCA CO CTAHLVOHHON/MEXCEKLMOHHON LUMHON, NOCKONbKY OHA COeAMNHAET YPOBEHb
CTaHLMU C ypOBHEM NPUCOEANHEHNSA 1 pa3nnyHble IED-ycTpoiicTBa ypoBHSA NpUcoeAnHEHNA APYT C APYroM. VK-
Tepdeiicbl 4 N 5 06beANHAIOTCA C TEXHONOTMYECKON LWNHON, KOTOPas CoefuHSIeT YpOBEHb NMPUCOEAUNHEHMNS C
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ypoBHeM npouecca u IED-ycTpoiicTBa pa3nnyHbiX ypoBHe npouecca — Apyr ¢ 4pyrom. OYeHb 4acTo TEXHO/IOIM-
yeckas WyHa orpaHMyeHa nllb O4HUM eANHCTBEHHbIM NpUcoeAnHeHneM. Ecnm TexHonornyeckas WmHa pacnpo-
cTpaHsieTca Hapyrne NpucoefuHeHNs, OHa MOXeT Takxe NPUHATL Ha cebs pob HTepdelica 8 — No MeHbLLei
Mepe A5 Heo6paboTaHHbIX JaHHbIX.

WHTepdelic 7 npegHa3HayeH A1 BHELWHEeR CBA3M C yAa/leHHbIM LLeHTPOM KOHTPo1A. OH TakXe MOXeT 6biTb
peannsoBaH NpsAMbIM MHTePelicoM CO CTaHLMOHHO/MEeXCEKLMOHHOW WnHOI. IHTepdieiic 2, npeaHa3HaYeHHbI
[NSi CBA3M C yAaNeHHbIM YCTPOWCTBOM 3aluThbl, 1 MHTepdeiic 10. npefHa3HauYeHHbI ANa yaaneHHoro ynpasne-
HVA. He ABNSIIOTCA 06bEKTOM CTaHAapTh3aLmmn HacTosLWero ctaHgapTa (CM. Takke npumeydanusa 1n2 B 5.2).

CornacHo pacnpegeneHuto yHKUNIA TUNbI coobLweHnit, npuseaeHHble B pasgene 13. ncxonsa ns tpebosa-
HWIA KNPON3BOAMTENBHOCTH CETU CBA3M, MOTYT ObITb Ha3HAUYEHbI Pa3INYHbIM MHTepdelicam. CBo6oaHOe pacnpe-
AeneHve OYHKLMIA 03Ha4YaeT, 4To NoAo6HOe Has3HauyeHne He MOXeT ObiTb 06 ENPUHATLIM A1 BCell CUCTeMbI
aBTomMaTtusauuy noAcTaHLuN.

6 Llenb n Tpe6oBaHns

6.1 CnocobHOCTb K B3anMoaencTBuio

Llenb cepun ctaHgapToB MOK 61850 3aknouaeTtcs B o6ecneyeHnn B3ammogeinctena mexay IED-ycTpoii-
CTBaMW OT pa3/IMyHbIX NOCTABLLMKOB UK. TOYHEE, MeXAy DYHKLMAMM, BbINOHAEMbIMW Ha MOACTaHL MM, HO pe3u-
OEeHTHO HaxoaAWwMMmMca Ha o6opyaoBaHum (B hnsnyecknx ycTpoincTeax) OT pa3nnyHbIX NOCTaBLLIUKOB. B3anmosa-
MEHAEMOCTb He iBNAeTca 06beKTOM cTaHaapTu3aumm cepum ctaHgaptos M3OK 61850. CornacHo ctaHgapTam
cepun M3K 61850 ans B3aMMo3aMeHAEeMOCT NOMMMO B3aMMOAeNCTBUS Heobxo4Ma Takxke cTaHgapTm3auns
yHKLMOHanbHoCcTH (cMm. 3.1).

B3anmogeiicTBMe YCTPOKCTB OT pas/IMyHbIX MOCTaBLLMKOB UMEET c/iefylole acnekTbl:

a) ycTpoicTBa f0/MKHbI UMeTb BO3MOXHOCTb NOACOEANHATLCS K 06LLel WKnHe ¢ 06LM NPOTOKONOM (CUH-
Takcuc):

b) ycTpoiicTBa A0/MKHbI BOCMPUHMMATb MHCOPMAaLMI0, NpefocTaBAsSeMyo 4pyrMMy yCTpoiicTBaMm (CeMan-
TUKa):

C) eC/1 3TO BO3MOXHO, YCTPONCTBA AO/KHbI COBMECTHO BbINOMHATL 06LLYI0 NN 06befUHEHHYI0 (YHKLNIO
(pacnpepeneHHble yHKUUN).

B cBA3M C OTCYTCTBMEM OrpaHnyeHunit B OTHOLWEHNMN CTPYKTYPbl CUCTEMbI U MHCDOPMALMOHHOro 06MeHa A1
obecneyeHns B3anmogeicTema Heobxoanumo obecneyumsaTtb CO604EHNE HEKOTOPbIX CTATUYECKNX N ANHaAMunyec-
KX Tpeb6oBaHuii.

6.2 CtaTnyeckme TpeboBaHNA K NPOEKTUPOBAHULO

B uensx obecneyeHns B3aumogeiicTena Ans No6bix KOHUTypaLuii npeabaBnsalTca cnegyolme Tpebosa-
HUA (OHW He ABNSAIOTCS NOSIHOCTbIO He3aBUCUMbIMU APYT OT Apyra):

a) cBo6oAHOe pacnpegeneHne MyHKLUIA Mexay ycTpolicTBamu NogaepxmBaeTcs CBA3bI0, TO eCTb CBA3b
[O/KHa paspewatb to6ble hyHKLMKU B 1I060M yCTpOicTBE. 3TO He 3HAUUT, YTO BCE YCTPOICTBA AO/MKHbI Noaaep-
XuBaTb BCe hyHKUUN;

b) hyHKLMM cucTeMbl aBTOMaTMU3aLMN NOACTAHUUN (SAS) U X KOMMYHUKALNOHHbIE XapakTepPUCTUKN ONUCHI-
BalTCSA HE3AaBMCUMO OT YCTPOICTBA, TO €CTb 6€30THOCUTENBHO K X peanu3auny B IED-ycTpoiicTBax;

C) (PyHKLMM ONUCLIBAIOTCA NNLL L NOCTO/bKY, MOCKO/IbKY 3TO HE06X0ANMO ANA naeHTudmnkayum obMeHmneae-
MO UHcpopmaLmm:

d) B3anmogeiicteme pacnpegeneHHbiX PyHKLUIA, He3aBUCMMbIX OT YCTPOICTB, OMMUCbIBAETCSH NPOMEXYTOY-
HbIMW TOTMYECKUMMN UHTepdelicamun. Peanusaumsa aTUX N10rmMyecknx MHTepdeincos MoxeT cBO604HO Ha3HavYaTbCs
husnyeckum nutepdericam nnm LAN;

€) coBpeMeHHble (PyHKLMM 1 Tpeb6oBaHMS K NX CBA3M XOPOLLO M3BECTHbI, HO cepusi cTaHgapToB M3K 61850
[O/KHa 6bITh OTKPbITA TaKxe AN TpeboBaHuii K CBA3N ByAYLLNX (YHKLMWIA.

6.3 luHamunyeckme Tpe6oBaHNA K B3anMOoAeiCcTBUIO

B uenax obecneveHuns B3anmoaeincTeunsa npn no6om nHopmaLMoHHOM 06MeHe NpeAbABNAITCA Cleayto-
wne Tpe6oBaHNA (OHN He ABMAKTCA NOSIHOCTLIO HE3AaBUCUMbIMUY APYT OT Apyra):

a) cepusa ctaHgapToB M3K 61850 onpegenseT nepefasaemyto MHoOpmaLmio o6Lwero Tuna u KOMMyHuKaLm-
OHHble XapakTepucTukun pyHkLmii obero Tuna gns obecnevyeHnsa N1aHoBOro M NepcnekTMBHOro hyHKLMOHaNbHO-
ro paclwmpeHua cuctemsl aBToMatmsalmm nogctanuny. NMpasuna paclinpeHns 4O0NXHbI 6bITb NMPUBEAEHDI:
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b) npn nepepave nHdopmaLun faHHble onpeAensaoTCsa CO BCeEMU 3aBUCUMbIMU aTpubyTamu (cm. PICOM
OaHHble);

C) o6bMeHVBaeMble flaHHble HeCcyT BCce aTpubyTbl, 06ecneynsas ux 0f4HO3HA4YHOE MOHMMaHKe nonyvaTenem:

d) ponycTumoe obuiee BpeMs MHpopmaLMoHHOro obMeHa onpegesieHo nrapaHTMpoBaHo B Nt06oli cutya-
Lmn.

6.4 Tpe6oBaHNA K OTBETHOMY pearmpoBaHunio

MockonbKy B3aMMogeicTere Takxke TpebyeT NpaBuIbHOIO NCNONHEHNUS YHKLMWIA, AO0/MKHA BbITb YUTEHA pe-
aKkuus NpuUIoXeHns y3na-nonyyarens.

a) peakuus ysna-nonydartens fo/HKHa COOTBETCTBOBATbL 06LWMUM Tpeb6OBaHNAM K UCNONHAEMO pacnpeje-
NEeHHON hyHKUMK;

b) 4O/KHO BbITb ONpeAesieHo OCHOBHOE NoBeAeHne PyHKUUY B Clydas 1I060ro NOHWXEHUA KavyecTBa CBS-
31. TO eCTb B C/lyyae CoobLweHunii c ownbkamy, NoTepu faHHbIX MPU HapyLLUEeHUN CBA3N, OrpaHnYeHnst pecypcos,
HEeAO0CTYNMHOCTU AaHHbIX U T. 4. DTO BAXHO B C/ly4yae HeyCcnewHoro 3aBeplieHuns obuieil 3agaumn, Hanpumep, ecnu
yAaneHHbI y3en He oTBeYaeT Un He pearvpyeT A0/HKHbIM 06pa3om.

OTn TpeboBaHUA paccmMaTpuMBalOTCA Kak S1oKanbHble PYHKLNOHAIbHO 3aBUCMbIE BOMPOCHI M NO3TOMY He
ABNAKTCA 06bEKTOM cTaHAapTM3aLummn cepum ctaHagapTos M3K 61850.

OpHako coxpaHawwmmcs ans cepun ctaHgaptoB MOK 61850 TpeboBaHneM aBnseTcs obecneyeHune
[O/KHOro KayecTBa aTpubyTOB, KOTOPbIE NepefalnTCcsa ¢ paccMaTpuBaeMbiMy AaHHBIMW.

6.5 Moaxopn K B3anmoaencTeuio

B oTHOWeEHUN B3anMOAENCTBUS (DYHKLUW, BbIMO/IHAEMbIE HA MOACTaHLMUAX, ONpeAenalTca U knaccuduum-
pyloTCcs B AaNbHeRLWNX pa3genax HacTosWwero cTaHAapTa B COOTBETCTBUAN C pas/iMiHbIMKU Tpe6OBaHNAMM K NX
cBA3N. [lo/MKHbI 6bITb YETKO ChOpMynMpoBaHbl TpeboBaHUA K MHPopMaLnoOHHOMY 06MeHy. B3anmogelicTeue
CBOOOHO HAa3HAYEHHbIX M pacnpegesieHHbIX PYHKUNI TpebyeT cneungnyeckoro pasnoxeHuns yHKLNin B CBA3bI-
BawLWuxcs obbekTax. Pesynstatom Tpe6oBaHNA kK B3aMMHOMY MOHUMAaHUIO YCTPOCTB OT pa3/InyHbIX NoCTaBLL -
KOB siBNAeTCS Heo6X0AMMOCTb HaNMYMa cneuynanbHO MOAeNnn AaHHbIX 1 cepsuca ceAasn (M3K 61850 7-1 —
M3K 61850 7-4). f,onxHO 6bITb O4HO3HAYHO ONpeaeneHo oTobpaxeHve 3TON MOLENN HA COBPEMEHHbIE CTeKU
cBA3n (M3K 61850-8-1. M3K 61850-9-1 1 MK 61850-9-2).

6.6 Tpe6oBaHMA K NPOBEpPKe COOTBETCTBUSA

B3anmopeincTeume 3aBUCUT Kak OT CBOMNCTB YCTPOWCTBA, Tak 1 OT NPOEKTUPOBaHMA 1 pa3paboTkn CUCTEMBI.
MpoBepka cOOTBETCTBUS NPOBOANTCA AN NOATBEPXKAEHUSA TOrO, YTO XapaKkTepUCTHKN CBA3M YCTPOICTBa Kak cuc-
TEMHOro KOMMOHEHTa COOTBETCTBYIOT cneyundrkaumnm B3anmoaeiicTBUst KOHKPETHOro cTaHaapTa cepun M3K 61850.
lMpoBepka COOTBETCTBUA ONpefenseT yC/0BUS, B KOTOPbIX NPOBEPAETCA NPaBU/ibHOE UCNOSTHEHNE DYHKL N CBA3M
yCTpOIiCTBa C yCTPOACTBOM-KOPPECNOHAEHTOM. Takxe A0/HKeH 6bITb YeTKO CDOPMYIMPOBAH KpUTEPWil Nnepegayn
AaHHbIX. [poBEpPKa COOTBETCTBUA MOXET BK/1l0UYATh B Ce651 MCNOMIb30BaHME Pa3fIMYHbIX UMUTUPYOLWNX Mogenei
ANA npeAcTaB/eHUs KOHTEKCTa NOACTaHLMM U CETU CBA3N.

OnpepeneHve NPoOBEPKU COOTBETCTBMA NpuBedeHo B MOK 61850-10.

7 MpaBwuna onpegeneHnsa OyHKUWi

[Ansa onpeaeneHns TpeboBaHWii K CBSAA3M HA NOACTaHLUM Heob6XxoauMa naeHTugukayma scex pyHkumnii. Onum-
caHue pyHKUUM yunTbiBaeT ncnosb3oBaHme koHuenuun LN n PICOM 1 coCTOMT N3 Tpex Laros;

a) onucaHve PyHKLMK, BKIOYasa passioxeHune Ha LN;

b)onucaHue NOrMyYeckoro ysna, Bknoyas obmeHnsaembole PICOM gaHHble;

c) onucaHue PICOM gaHHbIX, BKIOYasA aTpubyThl.

Nio6asn naeHTudukaunsa GyHKLMA Ha noaAcTaHUUSAX 6yAeT HEMOJTHOM, 0HaKO AenaeTcsa fonyLeHne B 0OTHO-
LWeHWN penpe3eHTaTUBHOrO OXBaTa BbIAB/IEHHbIMU (DYHKLMAMY BCeX TpeboBaHUii K CBA3M Ha NOACTaHLUAX.

7.1 OnucaHune hyHKLuNN

OnucaHne yHKUUKN, NpUBEAEHHOE B NPUIOXKEHUN G. COAEPXUT CrieyoLLyo uHpopMaLmio;
a) 3agayva yHKumm;
b) KpUTEPUIA 3anycka hyHKUUNK;
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C) pesynbTaT unu BAnUsHWE PyHKLNK;
d) npon3BoANTENbHOCTb PYHKLNN;
€) pasfioxeHune pyHKUUn.

MpumeyaHue — 34ecb ONUCLIBAETCS pas/noxeHne yHKUMIA ¢ ncnonib3oBaHneM LN 1 coobliaeTtcs konmye-
CTBO [OCTYMHbIX, KaK NpaBuio, HabopoB pas/ioxeHusi. Ta MHDOPMaLMs NPeACTaBNseT 0coby0 BaXHOCTb, MOCKO/LKY
CBfI3b OCHOBaHa Ha B3auMogelcTByoLwmx LN;

f) B3aumopgeicTeue ¢ 4pyrumu yHKLUUAMMA.
7.2 OnnucaHne NOrN4YecKoro ysna

OnuncaHne N0rMyeckoro y3na, npusefeHHoe fganee B HaCTOALLEM CTaHAapTe, COAEPXUT CAeayoLWw Yy NH-
hopmaumtio:

a) knaccudukayms no rpynnam B COOTBETCTBUM C UX Hanbonee obLeii 06/1acTbi0 NPUTOXEHNS;

b) KpaTKOe TEeKCTOBOE OnncaHne PyHKLNOHaIbHOCTY;

C) eC/ 3TO BO3MOXHO, (DYHKLMOHaNbHbI HoMep ycTpolicTBa IEEE (Tonbko AN 3aWwmTbl 1 HEKOTOPbIX 10TU-
YeCcKkux y3n10B, CBA3AHHbIX C 3aLLUTOW);

d) ookpalleHnsi/akpoHUMbI, MPpUMeEHsieMble B cepun cTaHgapTos MOK 61850:

€) OTHOLW EeHNe Mexay PYHKLMAMKU 1 1oTMYeckuMn y3namm B Tabnuuax (cM. npunoxeHue H) n B onucaHuu
dyHKUMK (CM. npunoxeHune G);

f) obmeHnBaemblie PICOM faHHble, onucaHHble B Tabnmyax (CM. npuioxexue A).

7.3 OnucaHue PICOM paHHbIX

OnucaHne PICOM gaHHbIX B TOM BuAe, B KOTOPOM OHO npusefeHo B pasgene 10. cogepXuTt cnegyoLLyo
MHhopmaLmio:

a) cemMaHTuKa;

b) nornyeckoe coefiHeHne «ToYKa-Touka»;

c) Tpe6oBaHMA KNPOU3BOAUTENBHOCTH;

d) TnnpgaHHbIX.

8 Karteropun pyHKumiA

OnpefeneHsbl pasnnyHbie KaTeropumn pyHKLUiA. HekoTopble PyHKLUM MOTYT NPUHAANEXATb He TObKO K AaH-
HOIl KaTeropuu, Nx NPUHaANEXHOCTb K KAaTEropumn SIBASIETCA NULWb YCNIOBHOCTbLIO. B criegyownx nogpasaenax
nepeyncneHbl TObKO (OYHKLMU. OnucaHue yHKLUIA NpuBeLEHO B NpuaoxeHun G.

8.1 dYHKUNN CUCTEMHOIO CONPOBOXAEHUSA

DYHKLUMN CUCTEMHOTO COMPOBOXAEHUA BKIOYAKT B Ce6S:
a) ynpaB/ieHne CceTbio;

b) CUHXPOHU3AL IO BPEMEHM,

C) camonpoBepKy hn3n4eckoro ycTpoiicraa.

8.2 ®YHKLUMUMN KOHUTYpaLUy CUCTEMbI MU TEXHUUYECKOTO 06CNYXNUBaHUSA

®YHKLMMN KOHUTypaL MM CUCTEMbBI UM TEXHUYECKOTO 06CTYXNBAHUSA BKIOYAIOT B CE65:
a) naeHTudnKaumio yana;

b) ynpasneHue pa3paboTKoii 1 CONPOBOXAEHNEM NPOrpaMMHOro o6ecneyeHmns;

C) ynpaBfieHne KoHdurypauuei;

d) ynpaBneHue paboymm pexmmMomM I0rnYecKnx y3nos:

e) HacTpoliku;

0 TecTOBbI pexum;

[) ynpasneHne 6e30MacHOCTbIO CUCTEMBI.

8.3 3KcnnyaTauMoHHble PYHKUUN MU PYHKLUK yNpaBieHus

KcnayaTaunoHHble HYHKLUUN MK DYHKLUN YyNpaBneHUs BKoYalT B cebs.
a) ynpaBfieHe 6e30MacHOCTbI0 J0CTYNa;
b)ynpasneHue;

10
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C) onepaTvBHOE NCMOMb30BaHNE CaMOMNPOU3BO/IbHOIO U3MEHEHUSA UHAUKATOPOB;
d) CMHXpOHHOE NepekoyeHne (nepekyeHne No Touke Ha KPUBOW).

€) nepek/oyeHe Habopa napameTpos;

0 ynpaBsrsieHne aBapuiiHoN curHanusauyueii;

[) peructpauuio (M ynpasneHue) cobbITUSMU.

h) nouck gaHHbIX;

i) NOMCK OTYETOB O HEMCNPaBHOCTAX/HAPYLIEHUAX.

8.4 JlokasibHble (PYHKLUNM aBTOMaTM3aL MM npoueccos

NlokanbHble PyHKLMN aBTOMATM3aLumn NpoLeccoB BKIOYAKT B Ce65:
a) yHKuMio 3anThl (06Was);

b) ANCTAHUMOHHYI0 3aWuTy (NpuMep YHKLUUN 3aLUnTbl);

c) 6/T0KNPOBKY NPUCOEANHEHNS:

d) n3amepeHune, CHATNE NOKa3aHWUI N KOHTPO/Ib Ka4yecTBa IHEPTUN.

8.5 PacnpegeneHHble PYHKUUM 06ecrneyeHnss aBToMaTmsaumm

PacnpepeneHHble yHKLMKN 06eCcneveHns aBTomaTmn3aLnm BKaoyatT B cebs:
a) 6/T0KUPOBKN Ha YPOBHE CTaHLUUW;
b) pacnpefeneHHyto thyHKLMI0 KOHTPOA CUHXPOHU3aL UK.

8.6 PacnpepeneHHble hyHKLMU aBTOMaTM3aLmMm npoyecca

PacnpegeneHHble hyHKLMM aBTOMaTH3aLUy NpoLecca BKIOYalT B cebs:

a) 0TKa3 Bblk/lOYaTenNs;

b) afantauunio aBTomaTM4eckoi 3alnTsl (06Lwwasn);

C) peBepcuBHY0 6/I0KMPOBKY (Hanpumep, 4NA agantayum aBToMaTU4Yeckon 3awnTsl),
d) oTK0YEHMNE Harpy3Kku;

€) BOCCTaHOBJ/IEHUE Harpysku;

0 ynpaBneHune HanpshkeHMeMm 1 peakTVBHO MOLLHOCTbIO;

[l) Nnepek/louYeHne NnMTaHus 1 3ameHa TpaHcdopmMaTopa,;

h) nocnefoBatenbHOCTL aBTOMATUYECKO KOMMYTaLUN.

9 KoHuenuua nornyeckoro ysna

9.1 Jlornyeckue ys/ibl U JIOTM4YeCKNe CoOeJUHEHNSR

YT06bI YA0BIETBOPATL BCEM BbllLeyka3aHHbIM TpeboBaHMAM, B HACTHOCTM CBOGOHOTO pacnpesesneHus n
HasHauyeHus yHKLMii, Bce hyHKLMUM pasbuBatoTca Ha nornueckue ysnbl (LN). KoTopble MOTyT pe3ngeHTHO Haxo-
ANTbCA BOAHOM WM HECKOJIbKMX (hn3nyecknx ycTpoiicTeax. HekoTopble nepegaBaemble fJaHHbIE MOTYT OTHOCUTh-
CSl He TONbKO K KaKol-nnm60o hyHKL MW, HO 1 K camomy hM3nyeckomy YCTPOCTBY, HanpuMep, nHopmaumsa MMeHHo’
TabnuMukn unu pesynbTaTbl CaAMOKOHTPONSA ycTpolicTBa. M03TOMy HEO6XOAUM HEKOTOPbIN OrMyYeckuin ysen
«YyCTPOIACTBO», KOTOPbI BBOAMTCA Kak LLNO.

B Lensax Ha3HauyeHHOro o6MeHa AaHHbIMKU LN CBA3bIBAIOTCA MeXAY CO60l NOrMYeckMMy coeAMHeHNAMM
(LC). CnepoBatesnibHO, cepus ctaHgapToB M3K 61850 fonxHa onpefensaTb CBA3b MexXAay aTumu LN.

[aHHbll noaxoa nokasaH Ha pucyHke 3. O6a nornyeckux ysna (LN) HazHauyeHbl pyHkunsam (F) n ousndec-
Kkum ycTpolicteam (PD). Jlornyeckue y3nbl CBA3aHbl 1ornyeckumu coegnHeHmamm (LC). yctpolictBa — husnuec-
Kkumn coeguHennamn (PC). Jto60oi normyeckuin ysen aBnsetca 4acTbio PU3NYeCcKoro ycTpoicTea; toboe norun-
yeckoe coefjMHeHne IBNAETCA YacTblo PU3NYECKOro CoefMHEHNS. JlIoTuyecknii y3en «ycTpoiicTBO», Bblgense-
MblIli 4NA N060ro hM3nMyeckoro ycTpoicTea, nokasaH kak LNO (B UeTbipexbykBeHHOM KoAe, NpeAcTaB/eHHOM Ha
pucyHke 3 Ans BCex nornyecknx ysnos. — LLNO).

Tak Kak HEBO3MOXHO onpeAennTb Bce PyHKLUM A5 HACTOSLLEro u 6yayLiero MCNoab30BaHNsa UK ux pac-
npegenexHne n B3auMoeiicTBMe, 04eHb BaXHO ONpeaennTb U cTaHAapTu3npoBaTh B 06LeM BUAe B3aumoaeii-
CTBME MEXAY T0TUYEeCKUMU y3namm.
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9.2 Heo6x04MMOCTb POPMaNIbHOTO ONUCAHUA CUCTEMBbI

CTaTnueckasi CTPyKTypa CUCTEMbI CBA3U ONUCbIBAET NOTeHLMa/bHbIA NCTOUHUK 4aHHbIX (LN-oTnpaBnTenb) u
nonydatesnb gaHHbix (LN-npuemMHuK). STa CTPYKTYpa J0/KHA 6bITh pa3paboTaHa Uy OroBOpeHa Ha aTane Hasnaaku
cUCTEMbI. JuHAMUYECKOoe OTKPbITWE U 3aKPbITUE KaHa/I0B CBS3M BO BPEMS UCMOJIHEHUSI NPOrpamMmbl BCerga oTHo-
CUTCA KAAHHOI cTaTMuecKoii CTpykType. B Lensix ynpaBieHus cBO60AHLIM pacnpefeneHnemM n co3gaHus B3au-
MOAENCTBYIOWNX CUCTEM HEOBXOAMMO UMETH HAAEXHOE (popMasibHOE OnucaHne yCTpPoicTBa U CUCTEMbI ANS
NpoEeKTMPOBaHUA CBA3W. Takoe hopMasibHOe onucaHune (A3blk KOHDUrypaLumn nogctaHumum) onpegenerto 8 MK
61850-6.

9.3 TpeboBaHMA K NOBEAEHUNIO NOTMYECKOTO y3na

B kaxaom LN-npuemMHuke gonxHa 6biTb MHOpMaLUA, Kakne AaHHble He06X0ANMbI NS BbINO/THEHUSA €ro
3a/a4un, TO eCTb OH [JO/IKEH UMETb BO3MOXHOCTb NMPOBEPATL MOSTHOTY U NPaBU/ILHOCTL NepeAaBaeMbiX aHHbIX U
onpeaenATb 4OCTATOYHbIN yPOBEHb UX KayecTBa. B cuctemax peanbHOro BpeMeHUW, Takux kak aBTomaTtuka nog-
cTaHumun. Hanbonee BaXHbIM KpUTEPUEM LOCTOBEPHOCTU SIBNAETCA BO3PACT AaHHbIX. LN-0TnpaBuTenb MoxeTyc-
TaHOBUTb 6O/BLUMHCTBO aTPMOYTOB KavecTBa. VicTuHoO 3agaveil LN-npueMHuka aBnsaeTcs NpUHATUE pelleHns 06
«yCTapenocTWH AaHHbIX. PaccmaTprBaeTcs OTCyTCTBYOLWAsA UAn HenonHas MHhopMaL s, MOCKOIbKY B 3TOM CNy-
yae faHHble ¢ NpuemMeMbiM BO3pacToM HeAoCcTynHbl. CnegoBatenibHO, Tpe6oBaHMS K CBA3W, o6ecneynsatoLlei
B3auMofeiicTBNe Mexay pacnpegeneHHbiMu LN, cHUXalTCs o cTaHAapTu3anum 40CTyNHbIX UM HE06X0ANMbIX
[JaHHbIX N Ha3HavyeHns aTpnbyToB AOCTOBEPHOCTM (KayecTBa) B COOTBETCTBYIOLLE MOAENN AaHHbIX, Kak onpee-
nexHo B MOK 61850-7-1 - M3K61850-7-4.

Bblleyka3aHHble Tpe60BaHUsi NogpasymeBatoT, UTo LN-oTnpaBuTe b ABASETCA TAKKE UICTOYHUKOM NepBuY-
HbIX flaHHbIX, TO €CTb OH XpaHWUT HOBElLWNe 3HAYEHNSA 3TUX AaHHbIX, 1 YTo LN-NnpuemMHnk o6pabaTtbiBaeT aTu faH-
Hble 1 HEKOTOPOW CBA3AaHHOW (PYHKLMOHAaNBLHOCTU. B cnyyae oTpaxeHns fAaHHbix (06pa3 6a3bl AaHHbIX NpoLec-
ca, NpoKCU-cepBep N T. 4.) 3TN OTPAXEHUA faHHbIX XpaHATCA Kak HoBeliwune («valid») gna dyHKUMN, UCNoNb3yto-
LWEN 3TV JaHHbIe.

B cnyyae noBpexaeHns nnm notepu AaHHbix LN-npuemMHuK He MOXeT feiicTBoBaTh, Kak 06bI4HO, a paboTaeT
B peXuMe NMOHWXEHHOro kayecTBa. Takum o6pa3om, O/MKHO 6biTb YETKO CChOPMYIMpoBaHo noBeseHne LN kak B
HOPMasibHOM pexuMme, TakK Y B peX1me NOHMWKEHHOTo KayecTBa, Mpu 3TOM noBefeHne PYHKLNN B PeXUMe NOHK-
XEHHOTO0 KayecTBa NPOeKTMpYyeTCA MHANBUAYANbHO B 3aBUCUMOCTU OT OYHKLMMN 1 HE ABNAETCA 06 bEKTOM CTaH-
fapTusauum HacToswero ctaHgapTa. Apyrve LN pacnpefeneHHon yHKLMM U cMcTeMa KOHTPOA A1S NPUHATUA
HEeo6X0ANMbIX Mep TaKxXe AO/MKHbI 6bITb MHPOPMUPOBAHBI O CHXKEHUN KayecTBa Yepes cTaHAapTU3NpoBaHHOE
coobLeHne nnn cobcTBeHHO aTpMbyThl KayecTBa faHHbIX. Hanpumep, npu HanM4yMmM 4OCTAaTOYHOr0 KonyecTea
BPEMEHM MOXET B6bITb TaKXe CAenaH 3anpoc Ha HanpasJ/ieHne LO0CTOBEPHbIX AaHHbIX (NOBTOpHas nepejava).
Mogpo6Hoe nocnepoBaTesibHOe NoBeAeHMe pacnpeAeneHHbiX YHKLMI BOOGLLE He NOANEXUT cTaHAapT3aumu.
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Mpumepammn KOMMIEKCHOro B3aMOeiCTBUSA Ha OCHOBE [JaHHbIX AB/IAIOTCA Pas/iMyHble airopuTMbl 6/10KN-
poBOK (Hanpumep. bynesbl 6/TOKMPOBKMN UM 6/IOKMPOBKU HA OCHOBE TOMOJI0TUN), KOTOPbIE MOTYT BbIMO/THATLCA C
TeM Xe HabopoM JaHHbIX (MHAMKALMA NOM0XEeHNA pacnpeaycTpoicTsa).

MoCcKONbKY KOHLIENUMA I0TMYECKOro y3n1a nocsiejoBaTeslbHO 1 NOJIHO OXBaTbiBAeT OCHOBHble TpeboBaHus,
3Ta KoHUenuua cama no cebe paccmatpusaeTcs Kak TpeboBaHne, KOTOPOE MOXET UCMO/b30BaThLCA NpU AeTallb-
HOM MoJenupoBaHuu, npusegeHHom B MK 61850-7-1 — M3K 61850-7-4.

9.4 TMpumepbl pasnoxXeHns o6WNX PYHKLUNA HA NoTndecKne y3nbl

Ha pucyHke 4 npuBefeHbl NpuMepbl 06LWUX PYHKLUNIA:

a) CUHXPOHU3MPOBaHHasA KOMMYTaLWA BbIK1OYaTENS;

b) AMCTAHLMOHHAA 3awuTa;

C) MakcumasnbHas TokoBas 3aluTa.

®yHKLUMM pa3bruBaloTCA Ha lorMyeckne yssbl, NokasaHHble Ha PUCYHKe 4. BCe 3aKpensieHHble dusnyeckne
yCTpOWCTBa OnMcaHbl N0 HOMepam.

1) CTaHUMOHHAasA BblYNC/IUTENbHAA MaLLUHA.

2) CUHXPOHN3MPOBaHHOE KOMMYTaLNOHHOE YCTPOICTBO.

3) AnucTaHuMoHHas annapaTypa 3aluTbl C UHTErpUPOBaHHOM MYHKLKNE MakCMMaibHON TOKOBO 3aLUnThbI.

4) AnnapaTypa ynpaB/fieH/si NpUcoeAUHEHNEM.

5) 3amepuTenbHbIil TpaHcopmaTop Toka.

6) I3amepuTenbHbIi TpaHCopMaTop HanpPsXXeHNs.

7) N3mepuTenbHbIl TpaHcopMaTop 4158 U3MepPeHUa HanpshkeHns COOPHON LWNHbI.

JNlornueckuin ysen «yctpoiictBo» (LLNO). Haxoaawmnincs Bo Bcex (hM3nNYeCcKnx ycTpolicTsax, He nokasaH.

JNornutoro* | Boaweuwsib i} ura

e r M IXI X ] | 11

BbiknHb | | x] Lu
AS 1 K

| | 0 LI

|OnTman«| [ EN IVI x| 1 Lu

I TA | |X]| x| _Jo

o™ i 1% o Ix 0

™ 0N O

PucyHok 4 — TMpuMepbl NPUMEHEHUST KOHLLENLUMU IOTMYECKOro y3na

10 KoHuyenuua PICOM

MoHsATne PICOM. BBeaeHHoe Paboueii rpynnoii WG34.03 CIGRE (B coOTBETCTBUM C TEXHUYECKMM OTYETOM
CIGRE Ne 180). ucnosnb3yetcs Ana onncaHma nHopmayoHHoro obmeHa mexay LN. KomnoHeHTamu nnam atpuéy-

Tamun PICOM sasnsatTcA:
a) laHHble, O3HavaloLlwmne cogepxaHne nHpopmaLum n ee nAeHTUUKaLNIO, Kak TpebyT hyHKUMK (CemaH-

TVKa);
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b) TUN, ONUCbIBAIOLW NI CTPYKTYPY A@HHbIX, TO €CTb aHa/I0roBoe UM 6MHapHoe 3HauyeHune, ecnm aTo eguHnY-
HOe 3HauyeHue UM Habop AaHHbIX, UT. 4.;

C) NPON3BOAMTENBHOCTbL, O3HavatoLWwasn 4oNycTMMoe Bpems nepegayn (onpegensercs KNaccom Nnpon3soan-
Te/IbHOCTH). Le/IOCTHOCTb flJaHHbIX U METOJ, UK OCHOBaHWe ANa nepegayv (Hanpumep, nepuognyeckas, ynpasns-
emMasi cobbITUAMM, N0 Tpe6oBaHUI);

d) nornyeckoe coegunHeHune, cogepxallee 0rn4ecknii UICTOYHUK (NOTMYeckuii y3en-oTnpasBuTesib) U N10TU-
Yyeckuii NpMeMHUK (agpec HasHauYeHUs Uy NornYecknii y3en-npuemMHmk).

MpumeuyaHne — PICOM fgaHHble ONMCbIBalOT OGMEHMBaeMyk MHGopMaumio («cogepxaHue») u Tpebo-

BaHUS K CBS3W («aTpubyTbi»). MepepaBaemble AaHHble (Bits on the wire) HaxofAaTcs B OTOGpPaXeHusix, TO ecTb B
M3K 61850-8-1, M3K 61850-9-1 n M3K 61850-9-2.

10.1 ATpnbyTbl PICOM gaHHbIX
CyLecTByIOT TpU TUNa atpubyToB, onpefenieHHbIX N0 UX Ha3HaYeHMIo.
10.1.1 ATpubyTtbl PICOM gaHHbIX, Heo6XoAMMble ANA N060ro coobueHns

- 3HayeHne: 3HayeHue caMoli MHhopMaLun, ecv 3To BO3MOXHO.

- mA: ana naeHTnrKaLmm gaHHbIX.

- NcTounmk: LN, M3 KOTOPOro NCXOAAT CUTHATbI.

- MpunemHuk: LN. Ha KOTOpbIV NOCTYNaT CUTHANbI.

- Ter BpemeHu: abconoTHOE BpeMS 415 onpefeneHns Bo3pacTa faHHbiX, eC/IM 3TO BO3MOXHO.

- MpuopuTeT nepegayn: ucnonb3yeTcsa ANs:

- ouepepelii Ha Bxoge LN (ecnu nx 6onee ogHoi);

- BX0ofa 1 Bbixoga LN (mopsaok NOBTOPHOM nepegayn) B caiyvyae NpoMeXxyTouHbix LN.

- TpeboBaHue KO BpeEMEHU, BpeMA Lukna unvn obwee BpeMs nepegayun s npoBepkm 4OCTOBEPHOCTU NO
MeTKe BPEMEHW.

MpumeyaHune — Ona onpefenenus TpeboBaHWin K CBA3N AO/MKHbI OblTb OnpeaeneHbl napbl NCTOYHUKOB U
NpUemMHNKoB. WHoraa Ans cBA3M MOryT 6biTb 6051€e yA06HbI rpynnoBbie U WMPOKOBeLLATE TbHbIE COOOLLEHUS,, HO 3TOT
BOMPOC ABNAETCA NpeaMeToM peasnmsauumu.

10.1.2 ATpubyTtbl PICOM flaHHbIX, HEO6X0ANUMble TONIbKO BO BpeMs KOHduUrypauunm

- 3HayeHue gnqa nepegaymn (cm. 10.1.1): ucnoiTaTesibHOE 3HAYEHWE UMW 3HAYEHWE NO YMONYAHUIO, ecin
NPUMEHUMO.

-ATpnbyThl gna nepegayun (cm. 10.1.1).

- TOYHOCTb: KNacchl UAN 3HAYEHUS.

- MHbopmaums o MeTkax: Hasmune Uan oTCYTCTBME MEeTKM BpeMeHU (60NbLINHCTBY laHHbIX NpUcBanBaeTcs
MeTKa BpEMEHU B LeN1IAX NOATBEPXKAEHUA JOCTOBEPHOCTH).

-Tun: aHanorosblii, 6UHAPHBLINA, haiin un T.4.

- XapakTtep: curHanmsauns, coobljeHme, COCTosiHNe, KomaHaa u . 4.

- BaXHOCTb: BbiCOKas, 06blUHasA, HU3Kas.

- LlenocTHOCTb flaHHbIX: BaXXHOCTb NepejaBaemMoil nHhopmaLlumu 418 NpoBepKM 1 NOBTOPHOI nepegayn (ae-
Tanu cchopMyIMpoBaHbl Kak Tpe6oBaHus, cMm. pasgen 14).

10.1.3 ATpubyTbl PICOM gaHHbIX, HeO6X0ANMbIe TONIbKO ANA pacyeTa NOTOKa AaHHbIX

- 3HauyeHue ana nepepavn/koHdurypaumm (cMm. 10.1.1): ucneiTatenibHoOe 3Ha4eHne Ui 3Ha4yeHune no ymors-
YaHuWIo, eCIN 3TO BO3MOXHO.

-ATpunbyTbl Ana nepegadun/koHcurypaymm (cm. 10.1.1).

- @opmart: Tun 3HavyeHusa curHana: |. Ul. R. B. BS. BCD n . 4.

- AnunHa: gnuHa: i— 6ut. j - 6aliT, K — CNoBo.

- Pexum paboThl: CCblfIKa Ha CLeHapuu.

MpumeuyaHune — dopmar 1 AMHA SBAAIOTCS NPEAMETOM peanM3auum, a He TpeboBaHueMm. Mpu pacueTte
NOTOKA AaHHbIX A0/KHbI BbiThb CAE/MaHbl fOMNYLIEHUS B OTHOLLEHUN STUX [ABYX aTpUGYTOB.

10.2 JaHHble PICOM 1 mogenu gaHHbIX

WNHopMaLnoHHbI 06MeH, onncaHHblii PICOM gaHHbIMU, OCHOBAH Ha AaHHbIX, KOTOPble NPeoCTaBNAOTCS
LN. O4eHb 4acTo 3T flaHHble onpeaensanTcs B MOAEe N JaHHbIX MCTOYHKKaA (CM., Hanpumep. M3K 61850-7-4). To
eCTb MOAeNb flaHHbIX AO/MKHA COAepXaTb N0 MEHbLUER Mepe 04HY eAnHULY nHopMaLun (COCTOAHUE 1 3Ha4e-
HUA) NN OAHO N3MEHeHNe faHHbIX (CobbiTue) Ha PICOM.

14
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11 CnmncoK SIornyeckux ysfos

BONbLWNHCTBO (PYHKLMIA COCTONT, KaK MUHUMYM, M3 TPEX JIOTMYECKUX Y3/10B, TO eCTb 13 camoro LN c ocHoB-
HbIMU (DYHKLMOHATbHBIMU BO3MOXHOCTSIMU. LN TexHonoruueckoro nutepdeiica n LN HMI (4enoeeko-MalluMHHOro
MHTepdelica), obecneunBatoLLero oCTyn Yenoseka K PYHKUNUW. MNpu OTCYTCTBUM TEXHONOTMYECKON WnHbI LN cuc-
Tema yfasieHHOro BB0Ja-BblBO/a fJaHHbIX Ha3HauaeTCcs ApyroMy hu3nyeckomy ycTpoiicTsy (B npvmMepe, noka-
3aHHOM Ha puCyHke 5, — 3T0 hm3nyeckoe «3aluTHoe yCTPOWCTBO»).

Ecnv nonb3oBaTenib Bbi3blBaeT (DYHKUUIO, Hanpumep «yHKLUsS 3aLliUTbi», OH B 60/Mbluell cTeneHn o6pa-
LWaeTCcs TONbKO K ee OCHOBHbIM (DYHKLLMOHA/TbHBIM BO3MOXHOCTAM. M0O3TOMY CNUCOK PYHKL WA, NpUBELEHHbIN,
Hanpumep. Paboueii rpynnoii CIGRE 34.03 (oH ony6MkoBaH B Buge TexHuyeckoro otyeTa CIGRE. per. Np 180),
npepactaenseT coboli cnucok LN. cOOTBETCTBYHOLWMX ONpeaesieHnsiM B cepumn cTaHgapToB M3K 61850. CtaHgap-
Tn3auns PyHKUKI Ha NOACTaHUMAX He ABNSeTcA 06beKTOM cTaHfapTusauum cepun ctaHgaptos MOK 61850. Ho
ec/n kakne-nnbo n3 aTux MYHKLMA NCNOoNb3yTCA, UX B3aumogeiicTeune 4o/MKHO 6a3npoBaTbes Ha CTpykType LN.
Bce cBefeHusa, Heob6xoaMMble AN MOLENNPOBAHUA CBA3M HA OCHOBE ONpefesieHHbIX B faHHOW nyb6nukauuu
NIOTMYEeCKNX y3/10B, NpUBeeHbl U cTaHAapTu3oBaHbl B MOK61850-7-1 — M3K 61850-7-4.

Tpu LN (IHMI - uHTepdpeiic onepaTtopa. R. — 3awuta. XCBR — pa3MblkaeMblii BblKNoYaTe lb) pe3n4eHTHO
HaxoAsTcA B TpexX hn3nyecknx ycTpoicTeax (CTaHLMOHHAA BblYMC/IMTEbHASA MaLLVHa, 3alUTHOEe YCTPOICTBO 1
cucTema yfasnieHHoro BBoja-BbiBoja faHHbiX). CokpalleHHble HaMMeHoBaHnsa 0603HavYeHns LN Texe. yTon B
Tabnuuax pasgenaH.

Tabnuubl pasgena 11 cogepxart cnegytwouwme rpadbl:

- Nornyeckuii ysen— Ans o6 ero noHMMaHus NpMBefeHo KpaTkoe onvcaHne 3agayn, KOTopyto BbINOIHAET
LN. 08 NONHOro NOHUMAaHUA Takxke A0/DKHbI Y4UTbiBATbCA OOMEHNBaEMble laHHbIe;

- cTaHgapt MOK 61850 - npuBegeHa abbpeBmaTypa/akpoHMM € cucTemaTU4yecknm CUHTaKCMCOM, npume-
HAeMbIM B cepumn ctaHgaptoB M3OK 61850:

- [EEE C37.2-1996 — npuBegeHbl Homepa (OyHKLWIA yCTPOCTB M 0603HAYEHNA KOHTAKTOB, MPUMEHSAEMblE B
IEEE, ec/in 3T0 BO3MOXHO;

- onucaHue UM KOMMeHTapuii — onncaHne Homepa ycTpolictBa |IEEE, ecnim 370 BO3MOXHO, kK/Mnun gpyroe
TEKCTOBOE onucaHune.

Cnepyet 06paTuTb BHMMaHMWe, YTO B KOHTEKCTE HACTOALLero ctaHgapTa cebinika Ha Homep ycTpolictea IEEE
He 03HayaeT COOTBETCTBYHOLLEE YCTPOICTBO, & CKOpee yka3blBaeT Ha €r0 OCHOBHbIE (PYHKLNOHAIbHbIE BO3MOX-
HocTu (cm. onpegeneHue LN v pucyHok 5).

15
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11.1 JNornyeckune y3nbl ANA pyHKLNK 3anThbl

11.1.1 3awuTa

Noruyeckunii ysen

3awmTa oT HeycTaHo-
BUBLLETOCS KOPOTKOrO 3a-
MbIKaHUS Ha 3emM/It0

3awmTa OoT HyfneBoii
CKOPOCTU 1 MOHUXEHHOW
CKOpOCTK

[AvncTtaHunoHHasa 3a-
mra

3awmta  «Hanpse-
HMe-K-4yacToTe»

3awymta oT MOHWXe-
HUS HanpsxeHus (C Bbl-
LEePXKO BpeMeHw)

3awmuta Hanpasne-
HUS MoLLHOCTU/06paTHOM
MOLLHOCTY

HanpasnexHas sawm-
Ta OT 3amblKaHMs Ha
3eM/II0 A1 KOMMAEHCK-
pOBaHHbIX CeTeii Ha oc-
HOBe npuHUMna paboTbl
BaTTMeTpa

3awmuta MUHUManb-
HOrO0 TOKa / MUHVUMaJIbHOW
MOLLIHOCTHY

16

CraHpapTt
M3K 61850

PTEF

PZSU

PDIS

PVPH

PTUV

PDPR

PWDE

PUCP

IEEE
C37.2-1996
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21

24

27

32

32

37

OnucaHve nam KOMMeHTapuii

HeycTaHOBMBLLEECA KOPOTKOE 3aMblkaH/We Ha 3eMsIo
NPOMCXOAMUT MPU HA/IMUMKU 3aMblkaHUA Ha 3emsto (NpoGoit
M30/15LMN) B KOMMEHCMPOBAHHbIX CETAX.

HeuncnpaBHOCTbL McUe3aeT o4YeHb GbICTPO B CBSI3N C He-
[0CTaTOYHOCTbIO TOKAa MUTaHWs. PasmblkaHUs CeTU He Mpo-
UCXOAMUT. HO AN PEMOHTA NOBPEXAEHHON 4YacTn LO/MKHO
6bITb YCTAHOB/IEHO HanpaB/eHVe/MecTonooxXeHne gedek-
Ta. Pernctpupyetcs, no MeHbluel Mepe, HeucnpaBHOCTb MNo-
cTpagasLueli nuHuK|'kabens

YCTPOICTBO 3aLUMTbl OT NMOHMXEHHOI CKOPOCTU NpeacTas-
nsieT coboil yCcTpoCcTBO, KOTOPOe cpabaTbiBaeT, Korga CKo-
POCTb MalUMHbI NaAaeT HUXE 3apaHee 3a[aHHOrO 3HauYeHUs

Pene ancTaHUMOHHOW 3awWuThLl NpeacTasnseT coboii pene,
KOTOpoe cpabaTbiBaeT Npy NOBbLILLEHUN NN MOHMKEHWN NPO-
BOANMOCTU, NOSIHOINO CONPOTUBMEHUA NN peaKTUBHOIO COo-
NPOTUB/IEHUSI LiEENW CBEPX 3apaHee onpejesieHHOro 3Have-
HWSA. VI3MEHeHMe MOJIHOTO COMPOTMB/IEHMSA, OTMeYaemoe
PDIS. BbI3BaHO KOPOTKUM 3aMmblkaHWeM. XapakTepuctuka
NOSIHOTO CONPOTMB/IEHNA NpPeAcTaBseT CO6O0W 3aMKHYTYO
JIMHUIO B KOMM/IEKCHOW N/IOCKOCTU MOJIHbIX COMPOTUBAEHWIA.
30Ha AeiCTBMS AUCTAHLMOHHOW 3awWTbl, Kak Npasuso, Ae-
JIUTCS1 Ha pa3finyHble 30HbI (Hanpumep, oT 140 4 — B nps-
MOM Hanpas/ieHUnM n 1 — B 06paTHOM), npencraB/ieHHblIEe
onpeAeneHHbIMU XapakTepucTukamm

Pene 3awunTbl «HanpshkeHne-K-4acToTe» npeacTaBnseT
coboli pene, koTopoe cpabaTbiBaeT NPU NPeBbILIEHNN 3aaH-
HOrO 3HAYEHWsI OTHOLLEHUA HaNPSHXKEHWA K yacToTe. ITO MO-
XeT 6bITb pene MrHOBEHHOTO AelCTBUSA UK pesie C BblaepX-
KON BpemeHun

Pene MMHMMaNbLHOTO HanpskeHus npeacrasnseT cob6olii
pene, KoTopoe cpa6aTb|BaeT, Korga ero BXxogHoe Hanpsxe-
H/MEe MeHblle 3apaHee onpeeneHHOro 3HayeHus

Pene HanpaBneHus MOLWHOCTU NpeacTaBnseT coboli pene,
KoTopoe cpabaTbiBaeT No 3apaHee OnpefesieHHOMY 3Haye-
HWIO NOTOKa MOLWHOCTW B 3aaHHOM HanpasneHun nau no
NOTOXy 06paTHO MOLLHOCTM, KaK B C/lyyae NpOKpy4YMBaHUs
reHeparopa npu notepe ero rnepsBuyHOro Asurarens

Pene HanpaBneHust MOLLHOCTY NpeACTaBseT co6oil pene,
KoTopoe cpabaTbiBaeT MO 3apaHee Onpefe/eHHOMY 3Haye-
HUKO MOLLHOCTU KOPOTKOro 3aMblKaHNA B KOMMNEHCUPOBaHHbIX
ceTax. B3aBMCYMOCTU OT KOHLENLMK 3alUNTbI U KayecTBa npe-
obpasoBaresieil Toka UCMONb3yeTCs TOMbKO Kak MHAMKATop
HEMCNpPaBHOCTW UM Takke ANA pa3MblkaHua cetu (CM. npu-
noxexuve J)

Pefie MUHUMA/ILHOTO TOKA WM MUHUMA/IBHON MOLLHOCTM
npeacTasnseT coboii pene, koTopoe cpabaTtbiBaeT npu no-
HKEHMN TOKA U MOLLIHOCTU HIDKe 3apaHee onpeaesieHHo-
ro 3HayeHus



MpogomkeHne Tabamupl

Noruyeckunii ysen

3awmTta OT notepu
BO36YyXAeHnA/He[0BO3-
6yxaeHuns

3awuTa oT 06paTHOro
yepegoBaHus a3z wm
HecummeTpumn a3

3auwmTta oT has3oBoro
HanpsxeHus MHorogaso-
BOVi CUCTEMbI WX 3almTa
C 6/10KMPOBKOI Npu He-
CUMMETPUN HanpsXeHNs

3awmra oT nycka igu-
ratens

3awuTa oT TensnoBoi
neperpyskm

3awuTa oT TEens10Bol
neperpyskv poTtopa

3awuTa oT Tensosoi
neperpysku craropa

MakcnmanbHaa ToKo-
Bas 3awmTa 6e3 BblgepXx-
K/ BPEMEHW Wnn 3almta
Nno HapacTaHuio napamet-
poB

MakcumansHasi Toko-
Bas 3aluTa B Liensx nepe-
MEHHOT0 TOKa C BblAEpX-
KOV BPEMEHU

YnpaBnsemasa Hanps-
XEeHNeM makcumanbHas
TOKOBasi 3aLLmMTa/C 3aBUCK-
MOVi OT BpeMeHM xapakTe-
pucTUKOI

CraHgapt
M3K 61850

PUEX

PPBR

PPSV

PMSU

PTTR

PROL

PSOL

PIOC

PTOC

PVOC

IEEE
C37.2-1996

40

46
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48. 49.
51, 66

49

49R

49S

50

51

51V
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OnucaHune nmm KOMMeHTapV]VI

Pene B0O36YxaeHUs NpefcTaBnsieT co6oii pene, koTopoe
cpa6aTbiBaeT No AaHHOMY WM aHOMasIbHO HWU3KOMY 3Hade-
HUIO MAM NoTepe Toka BO3GYXAEHUs MexaHu3ma fM6o no
136bITOYHOMY 3HAUYEHUIO PEAKTUBHOI COCTaBNAIOLLEN TOKa B
AKOpEe 3/1IEKTPUYECKON MalUMHBLI NepeMeHHOr0 ToKa, YTO yKa-
3bIBAET HAa aHOMaslbHO HU3KOe BO36YXAEHWe MarHUTHOro
nonsl. HegoBo36GyXAeHNE NPUBOAUT K CHDKEHMIO MOLLHOCTU

TokoBoe pesnie 06paTHOrO YepefoBaHus has UM HecuM-
mMeTpun a3 npefcTaBnseT co6oil pene, koTopoe cpabarbl-
BaeT npu obpaTHOM YepefoBaHuM a3 MHOrohasHbIX TOKOB
VN Koraa MHoroghasHble TOKW ABMAKTCA Tokamu agucbanat-
ca nubo cogepxaT cocTaBnswwme obpaTHoi nocnenosa-
TeNbHOCTK ha3s. ypoBeHb KOTOPbIX MpeBbiaeT 3ajaHHoe
3HayeHune

Pene 3awmTbl 0T (ha30BOr0 HaNpsHKeHUs: UM BblpaBHU-
BalolLee pefie HanpshKeHust npefcTaBnseT coboii pene, Ko-
TOpoe cpabaThbiBaET MO 3apaHee ONpefeneHHOMY 3HAUYEHUHO
MHOroha3oBOro HanpshkeHusi B Heo6xoAMMO nocneposa-
TeNbHOCTW ha3. WU Korga MHOrohasHble HamnpshKeEHWUs He
ypaBHOBELLEHbI, 60 HanpsxeHne ob6paTHON nocneposa-
TE/IbHOCTY MpPEBbILLAET 3a/laHHOE 3HAYeHue

KOHTponupys nyck ABuratessi, 3Ta 3alwmra npegoTepalla-
eT N6yt Neperpysky asuratens

TennoBoe pene 3N1eKTPUYECcKoli MalLMHbI MK TpaHcdop-
martopa npefcraensert coboii pene, koTopoe cpabartbiBaeT
npy NpeBbILEHNN 3apaHee OnpeAesieHHOro 3HaYeHNs Tem-
nepartypbl 06MOTOK SIKOPS 3N1EKTPUYECKO MallnHbl Uan 06-
MOTOK [PYr1x Harpy3ok /iMb0 afiemMeHTa 3/1eKTpuyeckoli ma-
LUMHBI MM CUNOBOTO TpaHcdopmaTopa

Cm. Bbiwe PTTR/49

Cwm. Bblwe PTTRi49

Penie MakcyMasnbHOMo Toka 6e3 BblgepXKA BPEMEHU U
No HapacTaHuio napameTpoB npeactasnseT coboii pene,
KoTopoe cpabaTbiBaeT 6e3 BblAEPKKA BPEMEHN Mpu 3HAuUU-
TEe/IbHOM MPEBLILLEHUN 3HAYEHUSI TOKA WU MPU 3HAUUTENb-
HOM HapacTaHWW BENWNYMHbLI TOKa

MakcumMasibHoe TOKOBOE perie B Liensix NepeMeHHOro Toka
C BblAEPXKO BpeMeHU npefcTasnsieT coboit pene, koTopoe
cpabaTbiBaeT Npu NpeBbilleHUK 3apaHee onpefesieHHoro
3Ha4YeHNs BXOAHOTO NEPEeMEeHHOr0 Toka W KOrAa BXOAHOM TOK
1 Bpemsa cpabaTbiBaHUA 06paTHO MPOMNOpLIMOHasbHbI hak-
TUYECKOI f0/1e NPOV3BOANTENILHOCTU

CM. PTOC/51. ynpaBnsiemoe HanpsxeHnem/c 3aBncmMmoi
XapaKTepucTuKo
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MpogomkeHne Tabamupl

Jorvyeckuin yzen

3awwmTta no Koadpdu-
LMEHTY MOLLHOCTMN

3awmTa oT nosbille-
HUA HanpsixeHus (C Bbl-
LEPXKOW BPEMEHN)

3awmta oT nosblLle-
HUA Hanpsh>keHna B uenu
NOCTOAHHOIO TOKa

AunddepeHymnanbHas
3awuTa no TokKy/Hanps-
XeHuo

3awmta oT 3amblka-
HUA Ha 3emno/O6Hapy-
XEHMEe 3amblkaHua  Ha
3eM/1i0

3awmrta 06MOTKM po-
Topa OT 3aMblkaHus Ha
3eM/1i0

3awmTa OT 3amblka-
HMS Ha 3emlo B Lenu
cTatopa

3awmTa 0T MEXBUT-
KOBOTO KOPOTKOrO 3aMbl-
KaHus

HanpaBneHHas mak-
cMMasibHas ToKoBas 3a-
LyTa B LENU nepeMeHHo-
ro Toka

HanpasneHHas 3ay-
Ta OT 3aMblKaHUsA Ha 3eM-
nto

MakcumasibHast ToKo-
Bas 3aLMTa C BbIAEPXKKOM
BpPEMEHU B Lienu nocro-
AHHOTO TOKa

3awmta no senuyHe
ha3oBoro yrna unm sawy-
Ta OT BbINafeHNa U3 CUH-
XpOHU3Ma

18

CraHgapt IEEE
M3KB1lalD C37.2-1996
PPFR 55
PTOV 59
PDOV 59DC
PVCB 60
PHIZ 64
PREF 64R
PSEF 64S
PITF 64W
PDOC 67
PDEF 67N
PDCO 76
PRAM 78

OnmcaHve Wi KOMMEHTapWiA

Pene 3awmtbl No KO3(hOMLMEHTY MOLLHOCTU NpescTaB-
nset coboli pene, KOTopoe cpabaTbiBaeT NpY NOBbILLEHNN
WM MOHMKEHUN KO3hULIMEHTA MOLLHOCTM B LiENW NepeMeH-
HOTO TOKa BbILLE WM HKE 3apaHee OnpefeneHHoro 3Have-
HUA

Pene MakcMmMasibHOrO — HanpsbkeHWs  MpefcTaBnsieT
coboli pene, koTopoe cpabaTbiBaeT Npy  NOBbILEHUN
BXOAHOTO HanpsbkeHUs CBepX 3apaHee OnpefeneHHoro
3Ha4vYeHus

Cwm. Bblwe PTOV/59

OudhdhepeHumnanbHoe pene Toka WM HanpshkeHWs npej-
cTaBnseT coboil pene, kKoTopoe cpabaTbiBaeT Npu 3a4aHHON
pasHuLLe BXOAHbIX UM BbIXOAHbIX 3HAUEHUI HAMPSHKEHNS NN
ToKa ABYX Lienei

Pene 06HapyXeHWsi 3aMblkaHWUsi Ha 3em/io npeacTas-
nsieT co6oit penie, KOTopoe cpabaTbiBaeT Npu 3amblkaHUy Ha
3eM/110 U30/1SILUMK SNIEKTPUYECKOW MalUMHbI UK Apyroro an-
napara

Cwm. Bbiwe PHIZ/64

Cwm. Bblwe (PHIZ-64)

Cwm. Bblwe (PHIZ«4)

HanpaBneHHoe pefe MakcUMasbHOrO Toka B  Lenu
nepemMeHHoro Toka npegcTaenset coboii pene, cpabatbiBa-
lollee Mo 3a4aHHOMY 3HAYEHUI0 MaKCUMaslbHOTO MEPeMEH-
HOTO TOKa, KOTOPbIN TeUET B 3apaHee OnpeaesieHHOM Hanpas-
NeHnn

Cwm. Bbiwe PDOC/67

Pefie  MakcMMasibHOTO TOKa B LiEMW MOCTOSIHHOTO TOKa
npeacTaBnsieT co6oil  pene, KkoTopoe cpa6atbiBaeT npu
NPEeBbILLEHNN 334aHHOTO 3HAYEHWsI TOKA B Lieny NOCTOSHHOrO
ToKa

Pene namepenus (hasoBoro yrna wam 3aluTsl T Bbinage-
HUS U3 CUHXPOHM3Ma NpeAcTaBnseT co6oit pene, KoTopoe
cpabatbiBaeT Mo 3apaHee onpeaesieHHoMy ha3oBomy Iy
MeXy ABYMS HanpPsHKEHUSMU WM MeXAy ABYMS TOKamu,
U MEeXAY HanpskeHWeM U TOKOM



OKoHYaHue Tabnmupl

Noruyeckunii ysen

3auwmTa no yacrore

AundbepeHymnansHasn
3awmTa

AnddepeHunanbHo-
hasHan 3awmra

AndbdepeHumanbHas
3awmra iMHun1*

OrpaHuyeHHas 3auu-
Ta OT KOPOTKOTO 3amblka-
HUSI Ha 3eM/1i0

AundbepeHuymnansHasn
3awmTa TpaHchopmaTopa

3awmrta  cO6OpHbIX
LWnH2L

AundbbepeHuymnansHasn
3awmTa asuratensdl

OnddepeHuymanscHas
3awmra reHeparopad*

CraHgapt
M3K 61850

PFRQ

PDIF

PPDF

PLDF

PNDF

PTDF

PBDF

PMDF

PGDF

IEEE
C37.2-1996

81

87

87P

87L

87N

87T

87B

87M

87G
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OnucaHune nmm KOMMeHTapV]VI

Pene uvacToTbl npefcTaBnseT co6oii pesnie, koTopoe
pearupyeT Ha YacTOTy 3SHEpProcucTeMbl U cpabaTbiBaeT
/0 4YacTOTe WM W3MEHEHUID 4YacToTbl B CTOPOHY
MOBLILEHNS] WAN  YMeHbLUEHUSI 3apaHee OnpegeneHHoro
3HauYeHust

Pene puddpepeHumanbHOi 3aluuTel NpeacTaBiseT coboi
3alUTHOE pene, KOTopoe cpabaTbiBaeT Mo pasHuLLEe NPOLEH-
THOTFO COOTHOLLEHMSI MK ha3oBoro yrna nmbo Apyroii kom-
YeCTBEHHOW pasHuLLE ABYX TOKOB UM HEKOTOPbIX APYrUX 3/1EK-
TPUYECKUX BE/UYUH

Cwm. PDIF/87

Cwm. Bbiwe PDIF/87

Cwm. Bbiwe PDIF/87

Cwm. PDIF/87. CneundmyHbiMi Ansi TpaHcopmMaTopoB
ABNATCS GPOCKY MYCKOBOro TOKa C AOMUHUPYIOLLEN TpeTbel
rapMOHWKOI, KOTOpble A0/DKHbI Y4uTbIBaTbCA AuddepeH-
LpanbHON 3awmToli TpaHcopmaTtopa

CM. PPDF/87. CnoXHOCTb y3na COOpHbIX LWWH C  Me-
HAloWelca Tonosiorveit  BMIOTb [0 pasfefieHus Ha Asa
nnn 6onee ysna TpebyeT crneumasibHbIX CPELCTB, Takmx Kak
OVHamuuyeckoe oToGpaxeHne COOpPHON LnHbL. CnepyeT
YUnTbIBaTb, YTO CYLLECTBYET N0 MEHbLLEN Mepe BTOPOIi anro-
pUTM 3aLWTbl COOPHBIX LUMH. KOTOPbI OCHOBaH Ha CpasHe-
HUM Hanpas/eHNs KOPOTKOro 3amMblKaHUs BO BCEX MNpucoe-
[VNHEHUAX

Cwm. Bbiwe PDIF/87

Cwm. Bbilwe PDIF/87

[ns cBSA3M BHYTPW CTaHLMM MCNOMb3yeTCs Nornyecknii ysen audydepeHuanbHoi 3awmTsl anHum (PLDF).
CBsi3b Mexay ABYMS pene fBYyX CTaHuuii (MHTepdheiic 2) He ABNSETCA 0GBLEKTOM CTaHAapTU3aLum cepun cTaHaapToB

M3K 61850.

2) feueHTpann3oBaHHas 3alyTa COOPHbLIX LWMH COCTOUT KPOME 3K3eMMnspa MPUHATUS LieHTPaIbHOMo
pewennss PBDF 13 ak3emnispa Ha NpucoeauHeHue ¢ He06X0ANMMOIi NepBryHOi 06paboTKOl 1 BbIXOLOM OTK/OYe-

HUA.

3 W 3awuTa guratens, v 3awyra reHepatopa He SBASTCA NPOCTbIMU (hYHKLMAMU, Kaxaas U3 HUX NpeacTas-
NleHa He ofHUM LN. a cOBOKYyMHOCTbI CBsi3aHHbIX LN. Hav6onee BaHbIM KOMMOHEHTOM SIBASIETCSI YNOMSHYTbIN
3peck andpdhepeHumansHblin LN.
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Bce 0CHOBHble LN 3alnTbl UMEIOT CTPYKTYPY CBSA3U, NOKA3aHHYI0 Ha PUCYHKe 6.

MMTpchMomnaTtTtom warn

3SCMMAN

0CA,03TUYX 006bTS, TOB/bHASA WHA.
T OTUMK

OTT! EHVE
MMIOPMALINA O «MCMPABHOCTU
Bppwdopnta, iflHHHIin ih TMi0>)y M H

TTMIB*
BTOK/IPOBKA
PHOB/TOKM30BKA

AcTMTayoowa HNOHKT b

CLLU0111>B«C«M3M Y LU YEC1«M> BbIK/KbIMMEA

PucyHok 6 — OCHOBHbIE KaHaslbl CBA3M JIOTMYECKOro y3na OCHOBHOIoO Tvna 3aluTbl

[aHHble 0T npouecca u Kk npoueccy {pacnpeayctpoiicteo XCBR. TpaHccopmaTop Toka TCTR. TpaHcopma-
Top HanpshkeHnss TVTR) OTHOCATCS K MHTepdeiicy 4 u/mnu 5 (CM. pucyHok 2).

[aHHble K LN Ha TOM Xe YpOBHe OTHOCSATCSA K MHTepdpeiicy 3 n/unm 8.

[faHHble K LN — Hanpumep. IHMI-nHTepdeiic Ha ypoBHe CTaHL MM — OTHOCATCA K nHTepdeiicy 1.

11.1.2 Jlormyeckue y3nbl ANs PyHKLUNA, OTHOCALNXCA K 3awuTte

Nlornueckuii yzen Crangapt IEEE OnucaHue WA KOMMeHTapuii
M3K 61850 C37.2-1996

Peructpaumnsa HapyLie- RDRE ®YHKUMM HaKoMeHNs (hOpM KPUBEN HanpshXeHUs 1 Toka
HWIA HOPMaJTBHOTO PEeXW- 13 npouecca motyHocTn (CT-TpaHcdopmartopbl. VT-TpaHc-
Ma (ypoBeHb NpucoeayHe- dhopmaTtopbl) 1 418 MHAMKALMN MONOXKEHUS ABOUNYHBIX BXO-
Husa/npouecca: cbop) [0B. 3Ta PYHKLMS MOXET Npu Heo6X0AMMOCTU PerncTpmupo-

BaTb TakXe pacyeTHble 3Ha4YeHuA, Takme Kak MOLLHOCTb W
pacyeTHble ABOUYHbIE CUTHasIbI

Pernctpaupsa  Hapy- RDRS OueHka perucrTpaumm HapylleHuii Heobxoamma Kak cep-
LUeHU  HOPMasIbHOTO pe- Bep ana HMI-nHtepdpelica Ha ypoBHe cTaHummn (Wnn Ha 6onee
XuMa (YpOBEHb CTaHLuK: BbICOKOM YPOBHE) UM 4151 BbIUNCNEHUS 06beANHEHHBIX 3a-
oLeHka) nuceli 0 HapyLIEHNSX
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OKoHYaHue Tabnmupl

Jorvyeckuin yzen

ABTOMaTN4YECKOE NOB-
TOpPHOE BK/O4YeHne

PesepBupoBaHue 0T-
Ka30B BblKNtoUaTene

BbicokoyacToTHas 3a-
w1Ta Wi 3almrta anMHum
KOHTPO/IbHbIMU NPOBOAA-
Mnll

JNokanusarop Heuc-

npaBHoCTe

KOHTPO/Ib CUHXPOHM-

3auuu/pens KOHTpO/IA
CHHXPOHW3aLMK UK pene
CUHXPOHM3Ma

BI0KMpOBKa NMpy Kaua-
HUY MOLLIHOCTU

CraHpapTt
M3K 61850

RREC

RBRF

RCPW

RFLO

RSYN

RPSB

IEEE
C37.2-1996

79

50BF

85

25
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OnmcaHve Wiv KOMMEHTapWiA

Brntovaroliee pene ceTn NMepemMeHHOro Toka mpefcTas-
nseT coboil pene, KOTOpoe ynpas/sieT aBToMaTU4eCckUM no-
BTOPHbIM BK/IIOYEHNEM 1 G/IOKMPOBKOI MpepbiBaTens Lenu
nepemeHHoro Toka (cMm. |IEEE C37.2—1996). Mocne no6oro
YCMELUHOro OTK/IYEHUs 3aliuTbl aBTOMAaTUYeckoe MoBTOp-
HOe BK/II0YEHME OCYLLeCTB/IAETCA NonbiTkamu (0T OAHON Ao
Tpex) CHOBa BK/OYNTb PAa3OMKHYThIV Bblk/touaTeNb C pas-
JINYHOW  BbIAEPXKOA BPEMEHU B CBA3W C BO3MOXHOCTbIO
MOSIB/IEHNA HEYCTONUMBBIX OTKa30B

Pene mMakcumanbHOTO Toka 6e3 BblAEPXKN BpEMEHU MM
HapacTaHusi nocnefHero npeacTaBnsieT co6oil pene, KOTo-
poe cpabaTbiBaeT 6e3 BblAEPXKKUM BPEMEHW NPY 3HAUUTE b-
HOM NPEBLILIEHUN 3HAYEHWUS TOKA WMAU NpU 3HAYUTENILHOM
HapacTaHun BennyuHbl Toka (cm. IEEE C37.2—1996).

B cnyyae oTkasa BblkOYATENS HEWUCNPABHOCTb He
yCTpaHsieTcs, MN03TOMy cocefHue BblKouyaTenn AO/DKHbI
6bITb OTK/OUEHbI

Pene BbICOKOYACTOTHOM 3alLuThbl UAW 3aLLUTbI SIMHUN KOH-
TPO/bHBLIMM NPOBOJaMK NpeAcTaBnsieT coboii pene, koTo-
poe cpabaTtbiBaeT WM GIOKMPYETCA CUrHaUIOM, UCMOosb3ye-
MbIM B COEMHEHVN C pesieiiHoN 3almMToi C BbICOKOYaCTOT-
HOI 6MI0KMPOBKOW MW peneiiHoi 3alnToi OT KOPOTKOro 3a-
MbIKaHVS Ha 3eM/1I0 CO BCMOMOraTesibHbIMW MpPOoBOAaMMN B
Lenu nocTosiHHoro Toka (cMm. |IEEE C37.2—1996).

JNokanusatop HeucnpaeHOCTel Ha OCHOBE MHKhOpMaLUK
3alLMTI (HANPUMep, NOJIHOE COMPOTUB/IEHNE B MECTE KOPOT-
KOTO 3aMbIKaHUs AUCTAHLMOHHOI thyHKuMM LN) BbluucnsieT
MECTO HaxXOXAEHWSI MOBPEXAEHUSI B KM

YCTPOICTBO KOHTPO/S CUHXPOHM3ALUN WK CUHXPOHU3-
Ma npegcrasnseT coboli yCTpoicTBO, KOTOpoe cpabaTbiBaeT
NPV HaXOXAEHUU [BYX Lieneil nepeMeHHOro Toka B Heobxo-
OUMbIX Mpefenax 4acToTbl, (ha30BOro yraa U HanpskeHus,
4TO CO3AaeT YC/IOBUSA UM MPUBOAWT K Napasi/ieNlbHOCTH 3THX
aByx ueneii (IEEE C37.2—1996).

Bo n3bexaHune Harpysku Ha KOMMyTaLVOHHOe yCTPOACTBO
1 ceTb BK/IIOYEHWE BbIK/OYATENA [OMNYyCcKaeTCs TOMbKO MNoc-
N1é KOHTPO/Ii CUHXPOHU3ALMM, €CNN Pa3HOCTY HamnpshKeHWs,
4acToTbl M (ha30BOro yrna HaxoAATCs B npefenax onpeje-
NEHHbIX 3HAYeHWit

Pene n3mepeHns oasoBoro yrnia win 3awuTbl OT Bbinage-
HUS U3 CMHXPOHW3Ma MpeAcTaBnseT co6oit pene, KoTopoe
cpabaTbiBaeT no 3apaHee onpeaesieHHOMY ha3oBoOMy Yy
Mexay ABYMSI HANpPsHKEHUSIMW UM MEXAY ABYMs ToKamu,
M60 MeXAy HanpsHKEHUEM W TOKOM

YCTpoiicTBO CBA3W, KOTOPOe yCTaHaB/VMBAET aHasIoroBoe COeAVHEHVE Mexay ABYyMs pene (Hanpumep, guc-
TaHLMOHHOI nn andbchepeHLmanbHOM 3aluThl) Ha ABYX COcefjHUX NoAcTaHumsx. Ecnv aTo coefHeHve He sBnsieTca
nocnefoBaTesibHbIM, OHO He SiBNSieTCS 06BLEKTOM CTaHfjapTu3auun cepun cTaHgaptoB M3K 61850; ecnu xe OHO
ABNISIETCSA NocnefoBaTeNbHbIM, OHO OTHOCUTCA K MHTepdelicy 2. UTo Takke He ABseTCA 06bEKTOM CTaHAapTM3aLmMm
cepuu ctaHgaptoB M3K 61850. Bce BkoyeHHble PICOM gaHHble OTHOCATCA K cooTBeTcTBytowmM LN. Hanpumep

PLDF u PDIS.
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11.2 Jlornyeckue y3nbl ynpaBneHus

11.2.1 ¥YnpaBneHue

TNornyeckunin y>en

O6paboTka aBapuiiHbIX CUr-

Has10B (CO34aHue rpynmnoBbIX CuUr-
HaJ/10B 1 rpynnoBbIX COBObITHIA)

KoHTponnep npcoeavHeHus.

YnpaBnsieT nobbiM pacnpesycT-
policrBOM, TO eCTb YCTpoiicTBamu,
onuncaHHbiM1 XCBR 1 XSWI

KoHTponnep Bblkovarens ¢

nepekstoyYeHneM Mo TOYKE Ha
KpuBOiA. (YnpasnsieT Bblkouarte-
NIeM C BO3MOXHOCTbK) CUHXPOH-
HOro nepekniYeHus.)

22

®YHKUMSA 6NOKNPOBKU:
- Ha YpOBHE CTaHuun wwinm
- Ha ypOBHE MpuUcoefnHeHns

CraHpapT
M3K 61850

CALH

CSwi

CPOW

CILO

OnvicaHne W1 KOMMEHTapUI

[ns onepaumy CBA3W He CYLLECTBYET pas3/iMuns Mexzay aBapuii-
HbIMW CUrHanamm u cobbITUAMK, ecnu K NbbiM nepesasaemMbiM
[aHHbIM MprcoeuHAETCA MeTka BpeMeHW. Ecnn HeckosibKo cobbl-
TUIA NN aBapUiHBIX CUTHANIOB 06BEAVHSIIOTCA C CO3aHMEM rpynmno-
BbIX COOBLLEHNIA, HEO6X0AVMA OTAENbHAS PEKOHUTYpUpYEMast (hyH-
Kums. AN BbIYUCNEHNS HOBbIX JAHHbIX U3 UHAVBUAYA/bHbIX fJaHHbIX
PasfIMYHbIX JIOTMYECKMX Y3/10B MOXET OblTb UCMNOMb30BaH COOTBET-
CTBYHOLLMIA LN.

[lonmxHa 6bITb BO3MOXHOCTb YAA/IEHHOTO NOATBEPXKAEHNSA C pas-
JINYHBIM NPUOPUTETOM 1 paspeLLEHNEM.

OnpegeneHve 1 06paboTka aBapuiiHbIX CUTHA/IOB OTHOCATCSA K
BOMpOcam MPOEeKTNPOBaHNSA

LN ynpaeneHus npucoeamHeHuem obpabatbiBaeT BCe onepa-
LM pacnpeaycTpoiicTBa OT ONepaTopoB 1 0T COOTBETCTBYIOLLEN aB-
ToMaTuku. OH NpoBepsieT paspelleHne KoMaHg, KOHTPO/IUpYeT uc-
No/IHEHWE KOMaHAb! 1 BbiAAeT aBapUiiHbIi curHan B ciydae Henpa-
BUMLHOTO 3aBEpLUEHNsI KOMaHbl. EC/IM 3TO NPUMEHWUMO, OH 3anpa-
LuMBaeT 0CcBOGOXAEHNe OT G/IOKMPOBKM, NPOBEPKY CUHXPOHM3ALMN,
aBTOMATNYEeCKoe NMOBTOPHOE BK/KOUEHWE U T. 4.

LN KoHTponnepa BbIkYaTeNs € CUHXPOHHbIM Nepekye-
Hnem obecneymBaeT NOJHYI0 PYHKLMOHANIBHOCTb A5 BK/IIOYEHUS
NN OTKIOYEHUS BbIK/TKOYATENs B ONpefeneHHblIli MOMEHT Bpeme-
HW, TO €CTb B OMNpefesfieHHOl TOYKe Ha KPUBOW HanpsHKeHWs unm
Toka. OH 3anyckaetcsa no 3anpocy oT CSW1 nnmn ot RREC. CpaBHu-
Bas HanpshkeHUs Ha 06emnx CTOpOoHax OTK/UYEHHOro BblK/OUaTeNs
nofo6HO yHKUMK npoBepkn cuHxpoHusauun (LN RSYN), oH nbiTa-
eTCA 3aMKHYTb KOHTaKTbl TOYHO B TO BPEMsi, KOrga pasHoCTb Hanpsi-
XeHuii gocturaet abconoTHOrO MUHUMYMa (MPefnoyYTUTENbHO
HyNb), AN TOro YTO6bI MakCMMaslbHO CHU3NTb BO3AENCTBME Ha pac-
NpelyCTPOCTBO M INHUIO. DTO TakXKe OTHOCUTCA K CUTyauuu, B KOTO-
PO OAHO W3 HanpsHKeHWn paBHO HyM0. Mpy pasMblkaHUM TOYKa
MWHUM&UTbHOTO BO3AENCTBUA PacCUMTbIBAETCS OTHOCUTE/IbHO BOJI-
Hbl TOKa. KomaHga Bblbopa akTUBMpyeT BblIGOP HanpsKeHws, Bbl-
4yncnsieT ToYKy MUHUMaUTbHOrO BO3AEVCTBUA U BbigaeT KOMaHAy Ha
BbINO/IHEHUE BK/IIOUYEHUSI WM OTK/KOYEHNS (B 3aBUCMMOCTW OT Ha-
3HAYEHHOI KOMaHfpbl) ¢ abCOMOTHLIM BPeMEeHeM, OTHOCALMMCS K
3anpoLUEHHON TOUKe Ha KPUBOW. MpW BbINO/IHEHUN 3TUX BblYMCIe-
HUIA yunTbIBAKOTCA YCNOBUSI BO BCex Tpex (hasax. Ecnm npumeHnumo
nepeknoyeHne no asam, 3afarTca TPU BPEMEHWN UCMOSHEHUSA

BNOKMPOBKM MOTYT 6bITb MOMHOCTBIO LEEHTPASIM30BaHHbIMU WK
NOJIHOCTbIO AeLieHTPasI30BaHHbIMU. Tak kak npasuna 6/70KMpPOBKA
Ha YpOBHe MPUCOEAMHEHNSA 1 HA YPOBHE CTaHLMW B LIe/IOM OfMHaKO-
Bbl 1 OCHOBaHbl Ha MHAMKALWKM BCEX CBSI3aHHbIX MOMOXEHWN, pas-
NuyHble LN 6/10KMpOBKM MOTYT paccMaTpyBaTbCs Kak 3K3eMmaspbl
610k1pOBKK ogHoro knacca LN (IL).

1) BNok1poBKM pacnpefycTpoiicTBa Ha YPOBHE NPUCOEANHEHNS.

B paHHbIi LN BktoueHbl Bce npasiuia 6710KMpoBOK, OTHOCALLye-
c K NpucoefuHeHunto. BblaatoTca paspelueHus unmn 61okmpyroTes
3anpoLUeHHble KoMaHabl. B cnyyae M3MeHeHWi coCTOsHWSA, BANsIO-
LMX Ha 6I0KMPOBKY, BbIAAIOTCS KOMaHAbl Ha 6/TOKMPOBKY.

2) BNok1poBKM pacnpefyCcTpoiNCcTBa Ha YPOBHE CTaHLMW.

B faHHbIM LN BK1tOUeHbI Bce npaBuia 6/10KMPOBKM, OTHOCSLLME-
€A K cTaHuu. BblgatoTcsi paspelueHns uan 6/10KMpyoTca 3anpo-
LIEHHble KOMaHfbl. BbinonHseTcs obmeH uHopmaumein ¢ 610ku-
poekamn LN Ha ypoBHe npricoefvHeHs
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11.2.2 WuTepdeiickl, peructpaumsa n apxmeayumnsa nHgopmayum

Jornyeckuin yyen

WHTepdelic onepaTopa:

- NIoKasIbHOE ynpaBfeHne Ha
YpPOBHE MpuUcoeanHeHus:

- ynpaB/ieHVe Ha YPOBHE CTaH-
L

YpaneHHblii nHTepdeiic yn-
paBnieHus nnam nHTepdueiic Tene-
ynpasneHus

VHTepdheiic AuCTaHUMOHHOTO
KOHTPONA UM nHTepdeiic Tene-
MOHWUTOPUHra

ApxvBauus

CraHgapt
M3K 61850

IHMI

IARC

OnvicaHe Wi KOMMEHTapUiA

1) WHTepdelic onepaTopa (NepeAHsst NaHesb) Ha ypoOBHe Mpu-
COEUHEHNA CNYXWT AN5 KOHDUrypaumm 1 T. . ¥ I0KasIbHOro ynpas-
neHus.

2) NokanbHbIA MHTEpPAIEelic onepaTopa Ha YpoBHE CTaHUuu Cry-
XUT pabourM MecToMm onepatopa CTaHLmK.

[ns 6onbwmMHCTBA PYHKUMI ponb pasnunuHbix HM!-uHtepdeit-
COB He fIB/IleTCA CTPOro NOCTOSIHHON W onpefensieTca Ha atane
NPOeKTUPOBaHNA

WHTepdelic TeneynpasneHns CNyxuT A1 yaaseHHoro ynpasie-
HUWSA C BbICLLEr0 YPOBHS ypaB/eHus.

B ocHoBHOM TCI-uHrepdeiic 06MeHMBaeTCA TeMM Xe AaHHbIMK,
4yTo M HMI-uHTepdheiic Ha ypOBHE CTaHLUW, N MOAMHOXECTBOM
3TUX A@HHbIX.

[na 60nblUMHCTBA (DYHKUMIA ponib pa3nnuHbix HMI-nHTepdeii-
COB He SIBNSeTCS CTPOro NOCTOSIHHOW W onpejensieTcs Ha atane
NPOeKTNPOBaHNA

NHTepdelic TeNeMOHUTOPUHTA CNYXUT ANA AUCTaHUMOHHOMO
KOHTPO/SA M TEXHUYECKOTO OGC/YXMBaHUSI C UCNOMb30BaHMEM NOA-
MHOXeCTBa BCel MMeloLLeiica Ha NoACTaHUMN MHOoPMaLun 1 He
MCMob3yeTcs 418 ynpaB/ieHus.

[ns 6onblMHCTBA PYHKUMI ponb pasnunyHbix HMI-nHTepdeit-
COB He fIB/IIeTCA CTPOro NOCTOSIHHON U onpefensieTca Ha aTtane
NPOEeKTUPOoBaHUs

ApPXMBALMSI CYXWT Kak NPUEMHUK M UCTOYHUK AOMrOCPOYHbIX
PeTPOCNEKTUBHBIX AaHHbIX, KOTOPbIe UCMO/b3YIOTCA, Kak npaswusio,
rno6asibHO Ha YPOBHE CTaHLUW A4St BCel noAcTaHumum

MpumeyaHue — lNpy GECLIOBHOI CBA3M HEKOTOPbIE AUCTAHLMOHHbIE UHTEPAIEHCHI MOTYT CyLLecTBOBaTb
TOMbKO BUPTYa/IbHO. B 3aBUCMMOCTU OT BHELLHErO OKPYXEHWsi OHU MOTYT GbiTh MPOKCU-CEPBEPaMU UMW LU/03aMM

no6oro Buaa.

11.2.3 ABTOMaTN3MpOBaHHOe ynpaB/ieHne TEXHO/IOTMYECKUM NPOLLeccomMm

Jornueckuin ysen

ABTOMAaTUYECKOE ynpaBneHne
nepekyaTeneM OTBETBEHUIA
06MOTKM

ABsTOMAaTU4yeckoe ynpasseHue

Hanps>xeHnem

YnpasneHve
MOLLHOCTbIO

peakT1BHOW

YnpasneHue gyroracutesnb-
HOW KaTyllkoi (ynpaBneHue ka-
TyLKOl MNeTepceHa)

CraHpapt
M3K 61850

ATCC

AVCO

ARCO

ANCR

OnucaHvie Wi KOMMEHTapuiA

ABTOMaTMuYeckas (hyHKUWS, HanpaBfeHHas Ha noafepxaHue
HanpsbkeHnsi C60PHOI LIMHBLI B 334aHHOM Avana3oHe Npu MoMOLLM
nepekoyaTteneii oTBETBNEHNI 06MOTKN. ITOT y3en ynpasnseT pa-
60TOV nepeknyaTens OTBETB/EHW 0OMOTKA aBTOMAaTUYeCK/n B
COOTBETCTBUM C 33j@HHbIMW YCTaBkaMu WM No NPsIMOiA KomaHze
onepaTopa (py4Holi pexum)

ABTOMaTU4Yeckas beHKLl,I/IFI, Hanpas/ieHHas Ha nogaepxaHue
HanpsXxeHusa CﬁOpHOVI LWMHbI B 3afjlaHHOM Aunana3oHe He3aBUCUMO
OT MCNOJIb30BaHHbIX CpeacTs

ABTOMaTMUeckasi (oyHKLWS, HanpaB/fieHHas Ha noafepxaHue
NOTOKa PEakTUBHOM MOLLHOCTY Ha NOACTaHUMM B 3ajaHHOM Anana-
30HE C MOMOLLbI KOHAEHCATOPOB WIM'AMIM 3NEKTPUYECKUX PEaKTOPOB

3asemieHne HeliTpaam TpaHcdopmaTopa Co CXeMoii coegnHe-
HUSi 0BMOTKM «3BE3[a» BANAET Ha KOPOTKOe 3amblkaHue B CETW.
370 3a3eM/ieHVe AMHaAMUYECKV onpeaenseTcs KaTylwkoi MNeTepce-
Ha (LN ENF). ynpaBnsemoit ENFC
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OKoHYaHue Tabnamupl

Nlornyeckuii yson Cranaapt
M3K 61850
OTKNtoUeHne Npu Hye Hanps- AZVT
XeHus
ABTOMaTN3MpPOBaHHOE ynpas- GAPC

JleHne TeXHOorMYeckMM npovec-
com (mporpammupyemsbiii LN 06-
ero Tuna Ana nocnefosaresib-
HOCTE. HEM3BECTHbIX (PYHKLWIA 1

T.4)

OnucaHne nam KOMMEHTapuii

Ecnun nuHnA, coegvHeHHan ¢ noAcTaHumel, Haxoautcs 6e3 Ha-
NPSKEHUA [oNblUe npefonpefeeHHOro BpeMeHu, JIMHUA OTK0-
YyaeTca aBTomaTnyeckn. B otinume ot PTUV. KoTopbIli UMEeT Moau-
chmupyemoe OTK/IOHEHWE OT HOMUHA/IBHOTO HanpsbkeHus. AZVT
npeacTaBnseT coboii UCKUUTENBHO BGUHAPHYI OyHKUMIO (Hanu-
yne.'0TCYTCTBME HanpsxXeHUs)

Heckonbko dhyHKUuIA 06beaviHeHb! B NociefoBaTelbHOCTb. OHM
cobupatotcs B LN aBTOMaTM4eckoro ynpasfieHus npoueccoMm 0606-
LweHHoro Tnna (GAPC). 3710 y3en obuiero Tmna ans Bcex Heonpeae-
NeHHbIX OYHKUMIA. 3T nocnefoBaTe/lbHOCTU MOTYT GbiTb peannso-
BaHbl C NMOMOLLBIO CTaHAapPTHbIX A3blkoB PLC. [locTyn K AaHHbIM 1
06MeH JaHHbIMW BbIMOJSTHAKOTCA TOYHO Tak Xe, Kak 1 4151 OCTa/IbHbIX
LN. Mpumepamu MOryT CryxwuThb:

1) OTK/IIOYEHME Harpy3ku

MN36vpaTenbHoe OTK/Il0YeHMe YacTu noTpebuTeneii Bo nsbexa-
HVe pa3Basia CeTu BCcneacTBue neperpysku. ®yHKUUA OTKAHEHUS
HarpyskM MOXeT He TOJSIbKO OrpaHMyvMBaTbCs KpUTEprem 4acToTbl,
Hanpumep PFRQ. HO 1 BkoYaTh B Ce6s1 AeNCTBUTENbHBIN aHepre-
TUYECKMA 6anaHc 1 T. 4.

2) MepeknoyeHne nepegayn nuTaHns

O6HapyxeHne cnaboro aneKkTponuTaHus (Hanpuvep, NPOMbILL-
JIEHHOI# YCTAHOBKW) 1 NEPEK/TIYEHNE Ha APYTYHO NMUTAIOLLYIO JIMHUIO.
Mpy BO3MOXHOCTW [JO/KHbI YUNTbIBATHCA Takne MNorpaHuyHble yc-
JI0BUSA. KaK CYHXPOHM3auWs ABuratTenei.

3) 3ameHa TpaHcdopmaTopa

MepeknoueHne B cnyyae neperpyskn Ha Apyroi TpaHccopma-
TOp 1M 60/1ee paBHOMEPHOE pacnpeesieHne Harpy3kv Ha Bce CBS-
3aHHble TpaHcopMaTopbl Ha COOPHON LUMHE.

4) 3ameHa COOPHOIA LLUMHBI.

3anyck eUHNYHON KOMaHAoM onepartopa nocfefoBaTelbHOC-
T onepauuin NnepekntoyYeHns, NPUBOAALLMX K 3aMmeHe CO0PHON LUNHBI
BbIAE/IEHHON NIMHWUKM UK TpaHcdopmaTopa, ecnim 3T0 BO3MOXHO.

5) ABTOMAaTMYECKOE OTK/IOYEHWE U BOCCTAHOB/IEHWE HanpsKe-
HUA

[insa oTKNoUYeHWs BCex Leneli, NOAKTHYEHHbIX Ha COOPHYHO LLVHY,
nocne obHapyXeHus Hyna HanpsbkeHus (NosHoe obecToumBaHve)
1 ANA BK/IOYEHNS TEX Xe BblkouaTeneii B COOTBETCTBUM C HEKOTO-
pbIMK npegonpefeneHHbIMy npasuiamm

11.2.4 Y4yeT 1 BbINOJ/IHEHNE U3MEPEHNUA

Nornueckuii y»en CraHpapT
M3K 61850
M3mepeHne: MMXU

- B OonepaTtuBHbIX Lenax
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OnucaHne wan KoMMeHTapum

[N nonyyeHns 3HayeHuii ot CT-TpaHcdopMaTopos 1 VT-TpaHc-
hopmMaTopoB 1 BbIYMCIEHUS N3MEPSAEMbIX BE/IMUMH, TakmX Kak cpes-
HeKkBagpaTMyecKoe 3HavyeHne Toka W HanpshkeHWs WU noTokopac-
npefeneHne MOLLHOCTW, U3 NOJYYeHHbIX BbIGOPOK HanpshXeHus u
ToKa. 9T 3HaYeHNs 0ObIYHO MCMOMb3YKTCA B IKCNIyaTauun, Ha-
npumep. ANS KOHTPONA W ynpaBneHus notokopacnpepeneHnem
MOLLIHOCTW, 3KpaHHbIX OTOBPaXKEHW, OLEHKN COCTOSHUA W I. A,
LomkHa 6bITb 06ecneyeHa HeO6XoAMMast TOYHOCTb ITUX (DYHKLWIA.

Mpoueaypbl U3MeEPEHUS B 3aLLMTHbLIX YCTPOMCTBaX ABNAOTCA Ya-
CTblO CreumasibHOro aaroputMa 3auTbl, NpecTaBeHHOro f10rv-
Yyecknumu yznamm Pxyz. ANropuTMbl 3aLuThl, B TOM Ymcne nobas qyH-
KUVS. He ABAAOTCA 06BEKTOM CTaHAapTU3aummn cepun CTaHaapToB
M3K 61850. CnepgosatenbHo. LN Tuna Mxyz He 6yaeT ncrnonb3oBaH
Kak Bxof ans Pxyz. [laHHble, CBA3aHHblE C HEMCMNPABHOCTbIO, Takue
Kak NvKoBOe 3HayeHne KOPOTKOro 3amblkaHus U T. A.. Bcerga npeso-
crasnsAoTcsa LN Tuna Pxyz. a He LN Tuna Mxyz
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OKoHYaHue Tabnuupl

Nornueckuii ysen Cranpapt OnucaHne WM KoMMeHTapuii
M3K 61850
CHATUe nokasaHuii: MMTR [na cHaTus nokasaHuii CT-TpaHcchopmaTopos u VT-TpaHcdop-
- B KOMMEPYECKMX Liensix MaTOpPOB W BbIYNCNIEHUSI IHEPTUM (MHTErPUPOBaHHbIE 3HAYEHUS) K3

NoJslyYeHHbIX BbIGOPOK HaMPSHXKEHWUA U ToKa. YUeT 3Heprum 06bI4HO
MCMOJb3yeTCsA Takke Npy BbICTAB/IEHWN CYETOB 3a UCMO/Ib30BaH-
HYI0 3HEpruo 1 fomkeH obecneumBaTb HEOGXOANMYHO TOUHOCTb.

CneupanbHO HasHaueHHbIi ak3emnnsap atoro LN moxeT nony-
YyaTb 3HAYEHUSI SHEPTM C BHELLUHWUX W3MEpPUTENbHbLIX NPUGOPOB He
Hanpsamyto ¢ CT-TpaHcchopmaTopoB UM VT-TpaHchopMaTopoB. a.
HanpvMep, 4yepes3 UMMy/bChbl

MocnepoBaTenbHOCTM U He- MSOI [ns nonyyexunsi 3HayeHnii ot CT-TpaHcchopmaTopoB 1 VT-TpaHc-
cMmMMeTpUN: chopMaTopoB 1 BbIYMC/IEHWUS MOC/efoBaTeIbHOCTEN N HECUMMET-
- HaNpUMep, B LIENSAX YCTONUM- pun e TpexdasHblX aHeprocucTeMax
BOCTU
FapMOHVKM Y UHTEPrapMoHU- VHAJ [ina nonyyeHns 3HaueHuii oT CT-TpaHcopmaTopos n VT-TpaHc-
Ku: (hOpMaTOpPOB U BbIYNC/IEHUA TAPMOHUK, UHTEPTapMOHUK 1 CBSA3aH-
- Hanpumep, B Lensx onpege- HbIX 3HAYeHWl B 9HeprocMcTeme WUCMO/Ib3yeTcs B OCHOBHOM A/1A
JIeHVsA KauecTBa 3Heprum onpejesieHns Kavectsa 3Hepruu

11.3 dun3nyeckoe yCTpoiCcTBO

11.3.1 O6wasa ngeHTudunkaLns n pexnm padboTbl

. CraHpapt .

Norunyecknin y»en M3K 61850 OnucaHne wm KOMMeHTapuu
Nornyecknii  y3en «ycTpoii- LLNO 10T LN copepxuT daHHble, oTHocswmecs kK IED-ycrpoiicTy
CTBO» usmyeckoro yctpoiictea (PD), He3aBUCMMOMY OT BCEX APYrMX N0ru-

4yecknx y3noB (MAeHTUMKaLMA YCTPONCTBa/MMEHHas Tabinyka, co-
06LLEHNS N3 CUCTEMbI CAMOKOHTPO/SI YCTPOIACTBA U T. A.).

LN MOXeT Takke MCnonb3oBaTbCa Ana AeicTBuii, obmx ans
BCeX APYrvx IOrMyeckyx y3/os (HacTpolika pexumma, yCTasku U I. f.),
ecny NpUMeHnMo.

LN He orpaHnunBaeT HernocpeACTBEeHHbIN JOCTYN K t06oMy eau-
HuuHomy LN no onpefeneHuio. Bo3MOXHbIe OrpaHNyYeHnst SBNsoT-
c NpejMeToM peann3aumn U NPOeKTUPOBaHNA

MpumeyaHune — MNpn mogenuposauun B MOK 61850-7-4 BBefeHME 6ONbLIETO YMiCa TaknxX Y3/10B [/IOKET
6bITb YA06HBLIM, Hanpumep, AN NOACTPYKTYP YCTPOICTB, OfHaKO 3TO He fBNseTcA o6s3aTesibHbiM TpeboBaHUeM.

11.4 Be3onacHOCTb CUCTEMbI 1 yCTpolicTBa

11.4.1 Be3onacHOCTb CUCTEMbI U yCcTpolicTBa

Nornuecknit yaen Cranpapt OonucaHne UAM KOMMeHTapwuii
M3K 61850
O6uwasn 6esonacHoOCTb NpuNo- GSAL CofepXuWT peructpauunto cBejeHunidi o HapyweHun 6Gesonac-
XeHui HOCTH

11.5 LN ocHOBHOro o6opypnoBaHus

Norunueckue y3nsl pacnpefycTpoiicTBa 0To6paxatT IHEProcMCTEMY, TO eCTb OKpPYXEHMe, KOTopoe cnuctema
aBTOMaTM3aLMmn NoACTaHLUM BUAUT Yepes BXoAbl/BbIXoAbl. Micnonb3oBaHnue LN pacnpegycTpoiicTs npegnonaraet
cneumnanbHy rpynnmpoBKy BXOAOB/BbIXOA0B. NpejonpeeneHHbIX Ncxoaa 3 husnyeckoro ycTpoicTea, Hanpu-
Mep Bbikatoyatens (cm. XCBR B 11.5.1).
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11.5.1 KoMmMyTauMOHHble yCTpONCTBaA M YacTu NoACTaHLUN

Noruveckuii ysen

LN  «BbIKNO4arenb»
BK/tOYaeT Bcebsa Bce TuMbl
BblK/ltOYaTENEN, TO ECTb
BblK/IlOYaTENIe, CNOCO6-
HbIX NpepbIBaTb KOPOTKME
3aMblKaHuns:

- 6e3  BO3MOXHOCTMW
CMHXPOHHOTO  Mepeksto-
YyeHust;

- C BO3MOXHOCTbIO ne-
PEeKoYeHNss N0 TOUKE Ha
KpuBOI

LN  «BbIKIOYaTENL»
BK/IlOYaET BCebA pasnny-
Hble TUMbl  KOMMYTUPYHO-
LUMX YCTPOICTB, He cno-
COGHbIX BbIK/MOYUTL KO-
poTKoe 3aMblkaHue:

- BblK/lOYaTeNIn Har-
py3Ku;

- pasbeguHuTenu;

- 3a3emnsoLme nepe-
KnovaTenu;

- BbICTPOAENCTBYOWME
3a3emMNaoLWwme nepekno-
varenu

CraHpapTt
M3K 61850

XCBR

XSwi

IEEE
C37.2-1996

52

89 52

OnvcaHve N KOMMeHTapuii

Bblkntouatenb B Leny NepeMeHHoro Toka npeacrasnset
c060i4 YCTPOWCTBO, KOTOPOE UCMONb3yeTCa ANA 3aMblkaHus
1 NpepbIBaHKSA CU/I0BOIA Lien NepeMeHHOoro Toka B HopMaUib-
HbIX YC/IOBUSIX WM 151 NPePbIBAHNA 3TON Lienu B YC0BUSX
KOPOTKOrO 3amblkaHUA WM B aBapuiiHbIX ycnosusix (IEEE
C37.2-1996).

Mpu Hannuum ogHohasHoro Beikovatens ator LN uve-
eT 3K3eMnnAp Ha dasy. STV TpU 3K3emnaspa MoryTt 6biTb
HasHayeHbl Tpem (PU3NYECKUM YCTPONCTBaM, CMOHTMPOBAH-
HbIM B pacnpeaycTpoiictee

JIVHeliHbIl  BbIKlOYaTENb MpefcTaBnsieT Ccoboi Bblk-
noyaTtenb.  KOTOPbIA  MCMOMB3YETCA Kak pasmblKaroLLnii
Bblk/llOYaTeNlb, BbIKOYATENb HArpy3kn WANM  pasbeauHu-
Teflb CWIOBOI Leny MepemMeHHOro WM MOCTOSIHHOTO ToKa
(IEEE C37.2-1996).

Ecnn ato opHochasHblll BbikAoyaTenb, 3T0oT LN nmeet
3K3emniAp Ha hasy. AT Tpu 3K3emnaspa MoryT 6biTb Has-
HaueHbl Tpem (OM3NYECKUM YCTpOCTBaM, CMOHTUPOBAHHBIM
B pacnpegycTpoiicTee

37 LN npefcTaBnaioT ykasaHHble KOMMYTUPYHOLLME YCTPOWCTBA M MX 060PY0BAHNE CO BCEMU UX BXOAA-
MW. BbIXO@MU 1 B3aIMOOTHOLLEHNSMU CBSA3U B SA-CUCTEME.

11.5.2 LN gnsa gatynkoB KOHTpoONs

Noruyeckuii ysen

KoHTponb matepuana
n30n5LUmn

MOHWTOPUHT 1 AnarHo-
CTUKA 3/1EKTPUHECKOI Ay TN

MOHWTOPUHT 1 AnarHo-
CTUKA YaCTUYHOTO paspsi-

na

CraHpapTt
M3K 61850

SMS

SARC

SPDC

IEEE
C37.2-1996

OnucaHne uanm KoMMeHTapuu

LN Anst KOHTPO/ISE MaTeprana U3onsLnm, Hanpumep noT-
HOCTb. AaBneHue, Temneparypa, rasa B GIS (pacnpegenu-
TeNbHOe YCTPOICTBO C 3MerasoBoli n3onsumeit)

LN ans koHTpons o6bema rasa B GIS U KOHTPOMSA 3aXu-
raHus 3NeKTPUYECcKo Ayrn UM KOPOTKOTO 3aMblkaHWs nog,
[eNCTBUEM 3MEKTPUYECKON Ayrn

LN ans koHTpons o6bema rasa B GIS v KOHTpONs curHa-
TYP YaCTUYHbIX Pa3psaoB

3Tu LN npencTaBnsioT ykazaHHble aTuMKu CO BCEMU UX BXOAAMU U B3aMMOOTHOLIEHUSIMY CBSI3N B SA-

cuctewme.

11.5.3 N3mepuTesibHble TpaHCopmMaTopbl

Noruyeckuii ysen

TpaHcdopmartop Toka

TpaHcopmaTop Han-
pSKEHNsI

26

CraHgapt
M3K 61850

TCTR

TVTR

OnucaHve Wy KOMMeEHTapumn

VIMeeTcst 0iuH 3Kk3eMnnsp Ha casy. ITU TPU-YETLIPE IK3EMMASPA MO-
ryT 6blTb Ha3HAuYeHbl Pas/IMuHbIM (OU3MYECKUM YCTPOICTBaM, CMOHTUPO-
BaHHbIM B W3MepWUTENILHOM TpaHcchopmatope, Ha hasy

MimeeTca oguH ak3emnnsap Ha dasy. STM Tpu-yeTbipe 3K3eMnaspa Mo-
YT 6bITb Ha3Ha4YeHbl Pas3fMyHbIM (PU3NYECKUM YCTPOINCTBAM, CMOHTUPO-
BaHHbIM B U3MepUTENIbHOM TpaHctopmMartope, Ha asy
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11.5.4 CunoBble TpaHchopmaTopbl

DYHKUMIA CraHpapTt
M3K 61850
Cunosoli TpaHcdop- YPTR
maTop
Mepeknwyatens oT- YLTC
BETB/IEHUIA 0O6MOTKM
[yroracutenbHasa ka- YEFN
Tywka (kaTywka MNeTtepce-
Ha)
CuNoBOW WyHT YPSH

OnvcaHne unn KoMMeHTapui

CoefMHAET YPOBHW HaMPSHKEHUSI IHEPTOCUCTEMBI B Pa3/IMYHbIX KOHGK-
rypaumsax (A. Y. ase/Tpu 06MOTKM)

YcTpoiicTBO, HadHayeHHoe YPRT u no3Bonsioline 3MeHaTb OTBETB/E-
HMUA OOMOTKM B LeNAX PerysiMpoBKU HanpsXXeHus

KaTylka nepemMeHHOW UHAYKTUBHOCTW (KaTylKa C BbITSXKHbIM cepheu-
HWKOM). NO3BONAKLWAA BbIMONHATL afanTUBHOE 3a3emyeHne HeilTpanu
«3BE3bl* TpaHcopmaTopa ANs CBEAEHUS K MUHUMYMY TOKa KOPOTKOrO
3aMblKaHUSI Ha 3eM/i0

[nsi 06xofa pesncTopa pe3nucTUBHO-3a3eM/IEHHO HellTpanu «3Be3sbl»
TpaHcgopmaropa B LemnbsaxX YyCTPAHEHUs! KOPOTKOTrO 3aMblKaHWs

371 LN npeAcTaBasioT ykasaHHbIe CUI0BbIe TPAHC(OPMAaTOopbl 1 COOTBETCTBYHOLLee 060pyA0BaHMUe CO BCe-
MW €ro fJaHHbIMU U COOTBETCTBYIOLMMU HACTPOKamu (€C/IM MPUMEHKMMO), & TakKe B3aMMOOTHOLLIEHUSIMU CBSA3N B

SA-cuctewme.

11.5.5 lononHuTenbHOe 060pya0BaHNE IHEPTOCUCTEMbI

DyHKLMS Cranpgapt
M3K 61850

BcnomoraTtensHas ZAXN
ceTb

AkkymynsTopHas 6ara- ZBAT
pesn

BblCOKOBO/bTHbI ZBSH
BBO/,

CunoBoii kabenb ZCAB

Batapes koHAeHcaTo- ZCAP
pos

Mpeo6pa3oBaTensb ZCON

FeHepaTop ZGEN

JInHna nepepayun c ra- ZGIL
30BO n3onsauneii (GIL)

BosgywHas  nuHuA ZLIN
3/1eKTPOCHA6XB HNA

[suratens ZMOT

PeakTtop ZREA

Bpauwalowasca peak- ZRRC
TUBHas cocTasnsoLias

Pa3psagHuk gna sawu- ZSAR
Tbl OT MepeHanpsHKeHuni

MNMpeobpa3oBartenb ya- ZTCF
CTOTbI (C TUPUCTOPHBIM Yn-
paBnieHnem)

PeakTnBHass cocTas- ZTCR

nawas ¢ TMPUCTOPHbLIM
ynpaBneHnem

OnucaHne unn KOMMeHTapuit

O6LWMKii y3en Ans UHopMaLMoHHOro o6MeHa co BCromoraTesibHbIMU
ceTAMMU (MCTOYHUKN INEKTPONUTaHUN)

MpejocTaBnsieT fjaHHble 0 COCTOSIHUM akKyMy/IsTOpHO 6aTapeun n cny-
XUT ANA yNpaBieHns LuKIaMu 3apsaku/paspsaki

O6ecneynBaeT CBOCTBA U BO3MOXHOCTb KOHTPO/IA BbICOKOBOJ/IbTHbIX
BXO/l0B, KOTOPbIE UCMO/b3YIOTCS AN TPAHC(HOPMAaTOPOB MW COeAVNHEHU
NIVHWIA ra3on30/IMpoBaHHOl nogcTaHuum GIS

KOHTpONMpYyeMbIil 31eMEHT 3HEPTOCUCTEMbI

YI'IpaBﬂFIeT NOTOKOM peaKTVIBHOI7I MOLHOCTHN

MpeobpasyeT 4acToTy, Bk/OYasi Npeo6pasoBaHue 4acToTbl IepeMeH-
HOro/NOCTOSIHHOTO TOKa

O6Lwuii y3en Ana nHgopMaLyMoHHoro obmMeHa ¢ reHepaTopamm

Pa3nuyHble gaHHble or SIMS, SARC n SPDC
KoHTponupyemasn Bo3gywiHas nuHUA

O6Lwuii y3en ana MHPOPMaLMOHHOTO 06MeHa ¢ ABuratensiMu

YnpaBnseT NOTOKOM peakTUBHON MOLLHOCTU

YnpaBnseT NOTOKOM pPeakTUBHON MOLLHOCTU

O6wWuin y3en Ans UHMOPMaLVOHHOTO 06MeHa C paspsLHUKOM ANs 3a-
WWTbl OT NepeHanpskeHunii

MpeobpasyeT 4acToTy, BkIOYas npeo6pasoBaHWe 4YacTOTbl SlepeMeH-

HOTO/NOCTOSAHHOTO TOKa

YnpaBnsieT NOTOKOM PEaKTUBHOW MOLLHOCTH
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311 LN npeAcTaBnsaioT ykasaHHoe 060py0BaHNE 3HEProCUCTEeMbl CO BCEMU €70 JaHHbIMU 1 COOTBETCTBYIO-
LMMU HacTpolikaMu (eC/IM NPYMEHNMO), a TakXe B3aMOOTHOLIEHNAMM CBA3N B SA-cucteme. MocKonbKy 06bek-
Tbl, TAKMe Kak reHepartopbl, He ABAsieTcA 06beKTOM cTaHjapTusauny cepun ctaHgaptos M3K 61850, Ho B TO Xe
BpEMS 4acTo UMeKT NHTepdelic CBA3M C CUCTEMOI aBTOMAaTMU3aL MM NOACTAHLUN, OHU ONUCAHbI, KaK MUHUMYM,

ToNbKo ogHUM LN. Ecnv ana nHgopmaymoHHoro obmeHa Tpebyetcs 60/blue feTasneil, OHu f0/KHbI NpeAocTaB-
naTbcsA cooTBeTCTBYOWMMN PICOM faHHbIMU. B MHOM cnyyae obecneunsaeTcs f0N0NAHUTEIbHOE UCNOMb30Ba-

Hue LN obuiero tuna, Hanpumep GGIO.

11.5.6 Bxoga-BbIx0og npouecca o6uwero tuna

®yHKLMA Cranaapt OnucaHne WAM KOMMeHTapun
M3K 61850
O6wWwuii BXOA-BbIXOA, GGIO MHorga BO3HMKaeT He06X04MMOCTb B BbIXOAAX, HanpuMep aHasnoroBbIx

BbIXOAax, BCMOMOraTe ibHbIX pe/ne 1 T. [i.. He OXBaYeHHbIX BbILLEYNOMSAHYTbI-
mn LN pacnpepgycrpoiicTsa. Kpome Toro, UMeTCA HBNpeAonpeAe/ieHHbIB
[ONONTHUTE NbHbIE YCTPOICTBA, NPeACTaBNAlWMNE BXOJ-BbIX0O[, Takme Kak
CUrHaNbHbI pPynop, KOAOKON, 3ajaHHoe 3HadyeHue u T. [. VimeloTcs Takke
BXO/bl 1 BbIXOAbl HEMpPeJonpeAeeHHbIX BCNOMOoraTe lbHbIX yCTPOWCTB. Ans
BCEX 3TUX BXO/0B-BbIXOA0B NpU Npe/AcTaBfeHn OCHOBHOIO UK BCNOMOra-
TenbHOro ycTpoiictea o6wero tuna (tvn X..., Y.... Z...) ICNONb3yeTcs normyec-
Kuii ysen obuiero tuna GIO

11.6 LN, oTHOCALWNECA KCUCTEMHbIM CepBucam

11.6.1 LN. oTHOCAWMECH KCUCTEMHbIM cepBucam

DyHKUNA Cranpapt OnucaHne UM KOMMEHTapwii
M3K 61850
CuHXpoHU3aumna spe- STIW LN gns Bbigaun BpemeHu cucteme (HacTPOWKM N CUHXPOHW3ALMUSA)
MeHu
KOHTpONb cucTemsl SSYS LN gnsa 3anycka, c6opa n 06paboTkn BCex faHHbIX A5 KOHTPONSA CucTe-
Mbl
leHepaunsa TecToB GTES LN gns 3anycka pexuma TecTUpOBaHWSA MyTeM WCMNO/Ib30BaHWUA CUrHa-

NI0B npouecca U HegonyLweHus no6oro Bo3aeicTens Ha npouecc (610ku-
poOBKa BbLIXOZO0B NpoLecca)

CucTemMHble hYHKLMW, HANpUMep CUHXPOHU3aLNA BPEMEHN 1 KOHTPO/Ib CUCTEMbI, ABMIAOTCA Tpeb6oBaHUAMMN
CO CTOPOHbI CUCTEMbI aBTOMAaTU3aLUN NOACTaHUUM 1 AO/MKHBI NOALEPXMBaTLCA cepueil ctaHgapToB MK 61850.
B 3aBMCUMMOCTU OT BbIGPAHHOr0 cTeka 3TN hYHKLUM NOALEPXKKM MOTYT ObITb NpefocTaBeHbl YPOBHEM, HAXo4A-
LMMCS HUXE YPOBHS Npunoxexus. MreHepauus tectoB (GTES) 3aBUCUT OT TECTUPYEMOIA OYHKL MM 1 06BbSIBNSETCS,

Takum o6pas3om, N10rMyeckMmM y3nom obLLero tuna.
12 TpyvMeHeHne NornyYecKnx y3nos

12.1 OCHOBHble NPUHLUTbI

12.1.1 CBob6ogHOe pacnpegeneHne IOrM4Yecknux y3nos

CBo6ofHoe pacnpegeneHne pyHKLMA namn cooTBeTCTBEHHO LN He orpaHnyeHo obLeil CTPYKTYpOii yPOBHS.
MprBeaeHHbIe HMUXEe YypPOBHM paccmaTpuBalTCA TOMbKO Kak ob6las AononHUTenbHaa nHdopmaumsa. PUCYHKN
7— 15 npuBeAeHbl TO/IbKO B KAYeCTBE NPMMEpPOB A4/19 AeMOHCTPaLUN He06X04UMOI TMOGKOCTY 1 B3auMOAEeiCcTBUS.

12.1.2 YpoBeHb cTaHuun

3TU normyeckme ysabl NpefcTaBnsAloT ypoBeHb CTaHLUN, TO €CTb HO TO/IbKO IHMI Ha ypOoBHe cTaHLuu, HO 1
BCe pyrue hyHKUNM, Takne Kak CTaHLUnoHHble 61okupoBkn (CILO), ob6paboTka curHanos u cobbiTuii (CALH). yn-
paBneHne HanpsxeHnem Ha ypoBHe cTaHuun (ATCC) uT. 4. Hanbonee o6ueynotpebutenbHbIM NpedKcoM B
eTca |. HO MOryT TakXe Ucnonb3oBaTbCa U gpyrne, Hanpumep A n C.
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12.1.3 YpoBeHb NpucoeguHeHUs

3TU normyeckne y3nbl npeacTasnsaoT MYHKLUN ypaBAeHns, aBTOMaTUK1, N3MepeHuns 1 3aluTsl (Hanpu-
mep. CILO. ATCC. MMXU. CSWI. PDIS. PZSU. PDOC 1 T. 4.) Ha ypoBHe npucoeguHeHuns. CnegosatenibHo. LN
3alMTbl KOMGUHUPOBAHHbIX YCTPOWCTB ynpaBieHns 1 3aluTbl NOsiBAsieTCA 3[eCb TO/IbKO BMecTe ¢ LN ynpasne-
HuA. Ecnm TexHonornyeckasa wuHa otcyTcTByeT. LN ypoBHA npucoefnHeHUA 1 ypoBHA npoLecca noAasaAaoTcA
BMecTe B OHOM (hn3nyeckom ycTpoiictee. B atom cnyyae XCBR npegcTtaBnseT hyHKLMOHANbHOCTb NaTbl BXO-
fa-Bbixofa. a CSWI — hyHKUMOHANBHOCTL yNpasialowero npoueccopa. Hanbonee o6ueynoTpebuTeibHbLIMM
npedukcamu fgsnsawTca P. C n A. HO MOTYT TakXe NCMNoNb30BaTbCA U Apyrue, Hanpumep X.

12.1.4 YpoBeHb npouecca pacnpegycrpoiictea

3TN Normyeckme y3nbl NpeacTaBnsioT CUI0BY0 (OCHOBHYH) CUCTEMY, TO eCTb NPOCTPAHCTBO 3HEProcucTe-
Mbl BTOM €10 BUAe, B KOTOPOM OHO NpeAcTaeT nepes BTOPMUHON CUCTEMOI Yepes ycTpoiicTBa BXoAa-Bbixoga.
OHW MOTYT COAEPXaTb HEKYID MPOCTYH (OYHKLMOHANBLHOCTL, HANPUMEp KOHTPONb HA 6a3e YCTPONCTB, a Takke
6/710KMPOBKM. B ciyyaB UHTENNEKTYa lbHbIX YCTPOWCTB BXOAA-BbIXOAA IOTMYECKMe y3/ibl Ha YPOBHE NpUcoeanHe-
HUSi MOTYT CMECTUTLCA HUXKE, Ha YPOBEHb NpoLecca. Hanbonee o6weynoTpebuTebHbIMM NpednkcaMmmn SBASIOTCS
X.YunZz

12.2 OCHOBHble NpUMepbI

BUAA 41151 aBTOMATU3aLmu, YHKLWSI yNpaBieHus Bbikaouatenem u yHKLUA ynpaBieHus HamnpsxeHuem

PucyHok 8 — PasnoxeHune qyHKUMA Ha B3anmogeiicTeytowme LN Ha pasinyHbIX YPOBHAX: NpUMepbl obLeid yHKunm ¢
UHTepdeiicom TeneynpasneHus, yHkumei 3awmntbl U yHKLMER N3MEpPeHNAMUATAA nokasaHui
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12.3 lonoNnHNTEeIbHblE NPUMEPDI

nornvMM)N1Mn1HH

ybmilfgnfgaw m

TYOKMOI | —« *4 Cw/

PucyHok 9 — Mpumep LN ynpaBneHus n 3awiutbl NpUCOefUHEHUs TpaHcopmaTopa, 06beANHEHHbIX B O4HOM
(husnueckom ycTpoiicTBe (B HEKOTOPOM POAE MakcMMasibHOe pacrnpegesnexue)

H w pirraiin Toundonp»lmmbIniiiM p v L, AKOMETVIHEOHE) eMTHoYErers MEOQTHTOP

PucyHok 10 — Mpumep B3aumogeicTeus LN ynpasneHusi, 6/10KMPOBKM, NPOBEPKU CUHXPOHWU3MA, aBTOMaTUUYEeCcKO
MOBTOPHOTO BK/IOYEHUS U 3aLMTHI PacnpesycTpoicTea
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I BbBOPMW W Ta/uanwnssw
AHLAOHWTNLMNBYNABT ApyBr
NeM*M1E1AA1B (WM

(@Evw vl  Qrioben ciyudaBNXANHYA
acreMaLLTLLy HLL LLIIpaaMbl M M T Bolb
1AMU1L

MeiAngooalLLibIBOTH OEOBLLHWIA L JisopCLLH/M

N<UO<TPOU KH NePUTIONF—
U] EXECUTEWIUKBCIOM

PucyHok 11 — [pumMep nocnefoBaTesibHOTro B3aumogeincTaus LN (lokanbHbIX W YAaneHHbIX) A8 KOMMIEKCHO
(pyHKLNUU, HANpPUMEp NEepPEeKTIYEHNsl N0 TOUKE HA KPUBOW — BUJ HA NOC/eL0BATEe/IbHOCTb

CernanaT
crow am

PucyHok 12 — Tlpumep yHKUNOHaNBHO B3aumogeicTByowmnx LN (nokanbHOro v yganeHHoro) Ans KOMnaekcHomn
yHKUMN, HaNpYMep Nepek/loYeHnst Mo TOYKe Ha KPUBOW — BUJ HA apXUTEKTypy
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PucyHok 13 — lMpumMep aBTOMATUYECKOro YNpaBieHus nepekaiyatenemM oTBETBAEHW 06MOTKM
L1151 PETYSIMPOBKN HANPsHKEeHUs

dyHKUMK 3awmnTel PTOV. PTUV 1 PIOC gnsa 3awuTbl OT NOBbILWEHHOI0 M NMOHMWXEHHOTO HanpsKeHuin un
noBbILWEHHOro Toka, MMXU fnsa cBsA3aHHbIX BENNYMH N0 Tpeb6oBaHMio. HacTpoliku u pyyHoe ynpasieHune ocylue-
ctensaetca IHMI.

Ty dfl«npgledioka>lng y 4y MANOYBTb

PucyHok 14 — Perynupyemslii BbiktouaTens Ha a3y (ogunH aksemnnsap XCBR Ha dhasy) u nameputenbHble
TpaHcdopmaTtopsl € annapatypoii uamepenus Ha dasy (oguH aksemnnap TCTR wam TVTR Ha dasy)
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a) I-BI-mACOEAMHeHMﬂ- b)co8Fe rchnampgoHmio
CiLOn a » HaneT6uTb pakKbtr BHaBeliTe pbl YpOBHSI CTAHKMN 1YPOBHS NprcaeaneHns
PGOIFHocaTtT B * abbAafoMTUA e3aBMMNsA PETEHLMOHHOIO YPOBHS
PucyHok 15 — PacnpefeneHHas 3awuTa cO0pHbIX WKH (3k3emnnapel LN PBDF gnsa ueHTpanbHoro 610ka
1N 6/10KOB Ha NpucoeguHeHne — cnesa) U 6n1okmpoBky (3k3emnnap LN CILO) Ha ypoBHe npucoeguHeHus
Ha BbIk/tOYaTesnb (cnpasa)

12.4 3ameyvyaHus No MoAesinpoBaHu

Bce mogennposaHue peanusauuu onpegenserca B MOK 61850-7-1 — M3OK 61850-7-4. B HuxecneayLwmx
nogpasgenax NnpounnlCTPUPOBaHbl HEKOTOPbIE BaXHble MOMEHTbI, CBA3aHHbIE C OTHOLIEHNEM MeXay HacTos-
wum ctaHgaptom 1 M3K 61850-7-1 — M3K 61850-7-4.

12.4.1 Knacchl n ak3emnaapbl o6bekTa

OnucaHHble 3aecb LN nMetoT 061yt0 (OyHKLMOHAIbHOCTL A/151 BCEX peanun3aynil, To eCTb B TepMUHaxX Mo-
fAennpoBaHus 06bEKTOB OHM NMpeAcTaBNAoT knacchl LN. B peanbHoii peanusayum LN nosaBasioTca kak MHANBUAY-
anun3npoBaHHble 06bEKTbI (MHAUBUAYAIbHAA MAEHTUDUKALUA, UHAUBUAYASIbHbIE laHHblE /15 06MEHA), a 3HauuT,
B TEPMUHAX MO ENIMPOBaHNS 06 bEKTOB OHN NpeacTasnsaoT ak3emnnapbl LN. Sk3emnnapsl LN Toro xe knacca LN
MOTYT NOSIBAATLCSA B YCTPOWCTBAX OAHOKPATHO UM MHOTOKPATHO.

12.4.2 Tpe6oBaHMA U MmogenupoBaHune

TpeboBaHuUA K CBA3W, ONUCaHHbIE B HACTOALLEM CTaHAapTe, He 3aBUCAT OT MOoAennpoBaHna. na gocTuxe-
HVA Lenv B3aumogeincTBumsa B kayecTBe 6asbl 415 peann3aLun HacToswero cTaHgapTa He06X04MMO KaueCcTBEH-
Hoe ModenupoBaHue, Tpebyemoe n onucaHHoe B M3K 61850-7-1 — M3K 61850-7-4.

12.4.3 LN nmogenuposaHue

Nornyeckue y3nbl B HaCToOALLEM CTaH4apTe onpejesieHbl TONbLKO TpebosaHuAMK. Ecnu ansa mogenvposa-
HUA UCMOSIb3yeTCsA MOAe/b «KNneHT-cepeep», LN HekoTopbix MHTepdencoB, Hanpumep IHMI, ITCI u ITMI. moryT
NoABNATLCA TOMLKO KaK KNIMEHTbI U NO3TOMY HE UMeT 06bEKTOB AaHHbIX. CriefloBaTeslbHO, OHU He cogepxar
Tpe6oBaHuWii K MOAENNPOBaHMIO.

BBegeHne [OMOMHUTENbHBIX CTPYKTYpP, Hanpumep Jormyeckux yctpoiicts (cm. M3IK 61850-7-1 —
M3K 61850-7-4), KOTOpble COCTOAT U3 NOTNYECKUX Y3/10B, HE ABNSeTCA TpeboBaHNEM NPUIOXKEHNS, HO MOXeT
oKasaTbCs NoJIe3HbIM A1 MOAeNMpoBaHus. MockoNbKy Tpeb6oBaHNs HaCTOALWEro CTaH4apTa He OTHOCATCS HU K
pacnpegeneHunio cneymdnyecknx yCTpoincTs, HU K peannsanum cneynduiecknx @yHKUU, HUkakne TpeboBaHns K
mMoAenu hrsnyeckoro ycTpoiicTea HaCTOSILLUMM CTaHAapPTOM He onpegeneHbl. CnepoBaTenibHO, MOAENNPOBaHNE
N 60ro hr3nyeckoro ycTpoiicTea, BKIOHaA AONONHUTE IbHbIE 06bEKTbI JaHHbIX, TaKXe ABNAeTC 06 beKTOM CTaH-
papTtusaumn M3K 61850-7-1 — M3IK 61850-7-4.

Pa3noxeHne n KOM6GMHaL WS NOrMYECKUX y3/10B B COOTBETCTBUN ¢ MK 61850-7-1 — M3K 61850-7-4 ansn
yNpoLweHna MoAeNMpoBaHns He BANSIOT Ha TpeboBaHNA HacToALLero cTaHaapra.
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13 TpeboBaHUSA K XapaKTepUCcTMKamM COOOLLEHWUA

13.1 BBepgeHune

CBAa3b mexay LN onucbiBaeTca ThicAUYb0 UHANBUAYaNbHLIX PICOM gaHHbIX. TEM HEe MeHee Mexay 3TUMKN
PICOM pgaHHbIMK cyuwiecTByeT 60/blIOE CXOACTBO, Hanpumep, Bce PICOM gaHHble, onucbiBaloLlLme oTKaoYe-
HUS. UMEIOT, He cuuTas MHANBUAYaNbHbIX UCTOYHMKOB, 60/1ee NN MeHee naeHTUYHble TpeboBaHNsA KCBSA3M. MOXO0-
XUWe Ha Te. yTo onucaxbl atpndytamm PICOM gaHHbIX. CnepoBaTenbHo, knaccudgukaums PICOM gaHHbIX N03BO-
nuna 6bl NOAYYNTb UCUEPNbIBAOLLYIO KapTUHY TpeboBaHwuii n cnoco6cTBoBana 6bl 3hHeKTUBHOMY MoJenMpoBa-
HWIO 1 onpefeneHnto HeobXoAMMbIX XapakTepuCcTHK CBsi3n. B nepsyto ouepedb, Bce PICOM gaHHble Makcumasb-
HO BO3MOXHOT0 uncsa LN gonxHbl 6bITb OnpegeneHbl n pacnpegeneHsl no tunam PICOM gaHHbIX HA OCHOBaHUN
06LLero HasHaYeHNsa 1 HaNMuUs 06LLMX aTpMBYTOB. Pe3ynbTaTbl MOXHO HaliTu B B.2 (npunoxexue B).

MonyveHHblie TUNbl PICOM gaHHbIX C Hanbonee BaxHbIMW 06LWUMU aTpnbyTamMu npmeegeHsl B B.3 (npuno-
XeHue B). Lnpokas o6nacTb 3HaUYeHWii TpeboBaHNn KO BpeMeHN nepeayn otobpaxaeT UHAUBUAYAbHbIE MO~
Tpe6HOCTM hYHKUMIA. Tak Kak NOBbILEHHble TPE6OBaHUSA KO BpEMEHW BCErAa BKIOYAOT TPe6OBaHUSA HU3LIEro
nopsgka, Tpe6oBaHna MOryT 6bITb CBEAEHbI K Ludpam A8 TUNOB CO06LEHNIA, NnpecTaBneHHbIX B 13.5.

MakcumanbHoe BpemMs, BblgensemMoe Ana nHopmaLloHHOro obMeHa, Heo6xo4MMOo ANA NPaBUIbHOTO UC-
NOMIHEHNA PYHKLUWIA 1 KPUTUHECKN BAaXKHO 4151 M06Oro TpeboBaHMsA K NPOU3BOAMNTEIbHOCTU obecneymnBatoLLei
CUCTeMbl CBA3W. B KOHTEKCTe HacToAllero cTaHgapTa 3TO BPEMSA HasblBaeTCsA BpeMeHeM nepefayn n 4eTko
onpegeneHo B 13.4.

[ns onpefeneHns MeTok BDEMEHU U BpEMEHN Nepefayn fo/KHbI OblTb HETKO CPOPMY/IMPOBAHbLI OCHOBHbIE
TpeboBaHMA K ONNCaHNo BpeMeHU. 3Tu TpeboBaHnsa n3noxeHbl B 13.2 1 13.3. TpeboBaHNA KO BpeMeEHU nepegaum
ABNAOTCA Tpeb6OBaAHUAMU K cUCTeMeE: TpeboBaHNSA K MeTKaM BpeMeHM ABNSATCA TpeboBaHMAMY K ycTpoiicTBam,
HO OTHOCATCA K PYHKLUN CUCTEMHOW NOALEePXKN «CUHXPOHMN3ALUSA BPEMEHUY.

B 13.7 Tunbl PICOM gaHHbIX CrpynnMpoBaHbl B CEMb TUMOB COO6LLEHWIA, 1 061aCcTb 3HAYeHNIi X aTpubyToB
CTPYKTypupoBaHa no knaccam npou3BoAnTeNbHOCTU. MpMBOAATCA Takxe NpefoXeHNs B OTHOWEHUN TUNNYHBIX
NpWNoXeHNiA n pacnpegenerHust ntHTepdecos.

BBegeHne 1 onmcaHne NCNONb30BaHUA TUNOB COO6LLEHNIA cM. B 13.5. a BBeA€HME 1 ONncaHne NCcnonbL30Ba-
HUSA KNaccoB NPoM3BOANTENBHOCTN — B 13.6.

Takxe f0/MKHbI 6bITb NPOBEPEHBLI TPEOOBAHUA K NPOU3BOAUTENBHOCTU CUCTEMBI, HANpumep, ¢ UCNoNbL30Ba-
Huem mogeneli cucteMbl. Ux TecTupoBaHue B NosIHOM 06beMe paccmatpmeaeTtca B M3K 61850-10.

13.2 OCcHOBHble Tpeb6oBaHNS KO BpEMEHM

MockonbKy COBMecTUMble € cepueii ctaHgapToB MOK 61850 ycTpoiicTBa OT pa3finuHbIX NponssoauTenei
pacnpefensitoTCA He TO/IbKO B MOACTAHL MU, HO Takxe No BCell aHeprocncTeMe, He06X04MMO UCNONb30BaTh 06-
M1 hopmaT 419 NPUCBOEHNSA METOK BPEMEHU, BbIMOTHAEMOr0 3TVMM YCTpoiicTBaMu. K Mmogeny BpeMeHn npeabsas-
NAT cneaylolwme cneyndguyeckme TpeboBaHus:

a) TOYHOCTb — B 3aBMCUMOCTM OT NPUIOXEHNA TpebyeTcst pasnnyHas TOYHOCTb BpeMeHW. Tpe6oBaHus onpe-
[eneHbl HUXe:

b) BpeMeHHasa MeTka ,0/)KHa COOTBETCTBOBATbL TPe60OBaHNAM AelicTBYIOLWEero ctaHjapTa BpemeHu (B kave-
CTBE OCHOBHOTO CTaHAapTa BpeMeHU NPUHUMAaETCS, Kak NpaBuio, yHuBepcasbHOe CUHXPOHU3NPOBaHHOE BpeMs
uTC);

C) MOfe/ib BPEMEHU 0/KHA UMETb BO3MOXHOCTb OTC/IeXMBaTh NONPaBOYHble CEKYHAbl U NpeocTaBNATb
MHOpMaLMio, AOCTATOYHYI0 419 pacyeTa Nofib3oBaTesniem AesibTbl BpeMEHU (M3MEHEHNS BpeMeHU) A5 NapHbIX
CO6bLITHIA, NepecekaroL X rpaHnLy NONPaBoOYHON CEKYHAbI;

d) Mmosens BpeMeHHOol MeTku foKHa cofepXaTb MHhopmaLuio, 4OCTAaTOUHYIO A1 pacyeTa nonb3oBaTe-
nem Aatbl v BpeMeHu 6e3 AoN0/IHUTENbHOW UH(OPMaL MK, HaNnpUMep Ynca NonpaBoYHbIX CEKYHA C Havana Bpe-
MEHMU:

€) UH(hopMaLMsa 0 BpeMeHHO MeTKe A0/KHA GbiTb NerKko40CTYNHA U3 CEPUIAHO BbINYCKAEMbIX UCTOYHUKOB
BpeMeHu (Hanpumep, B r1o6asnbHoi cucteme no3nyMoHnpoBaHmsa GPS):

OnonHas MoAesib BpeMeHn Ao/HKHa cofepxaTb MHpopMaL Mo, KoTopasi N03BONSET NPOM3BOAUTL BblUNCe-
HMe MECTHOTO BPEMEHU;

) Mofenb BpEMEHM A0/1KHA NO3BOJISATL MOJTly4acOBble CMELLEHUS HA MECTHOE BpeMs;

h) mogens BpemeHu Ao/KHa NOKasbiBaTb, fleliCTByeT UK HeT IeTHee Bpems;

i) dhopmat fomKeH coxpaHsaTbCs B TeueHne He MeHee 100 neT;

j) dhopmaTt BpeMeHHO MeTKN AO/MKEH ObiTb KOMMNAKTHLIM Y NPOCTbIM B 06paLLeHny A8 MaLlVHbI.
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3TV OCHOBHbIE TPE6OBAHNSA KO BPEMEHU SIBAIAIOTCA TPe60BaHUAMMN K CUCTEME, HO CUCTEMA COCTOUT U3 YCT-
poiicTe. CnefoBaTesnibHO, YyCTPOWCTBA A0/MKHBI N0 BO3MOXHOCTW NOAAEPXKNBATL 3T TPE6OBAHUS.

13.3 OnpegeneHne BpeMeHU cobbITUSA

CyLLecTBYIOT TPU pas3INyHbIX BUAA COObITUIA, 4TO TpebyeT cneynanbHo npoueaypbl pacnpegeneHuns spe-
MEHMU:

- Ecnn co6bITHe onpegensaeTcs Kak pe3ynbTart BblUNCNeHns (BHyTPEHHEE N BblYNC/IEHHOE COBbITUE), pac-
npegeneHne speMeHu (TPUCBOEHME METKN BPeMeHW) BbIMOTHAETCA HEMe/IEHHO B Npejenax BpeMeHHOoro paspe-
LWeHWA TaKTOBOro reHepartopa. Hukaknx ocobbix Mep He TpebyeTcs.

- Ecnn cobbiTe onpefenseTca Kak M3MeHeHne AUCKPeTHOro BXoAa, A0/KHa 6biTb yuTeHa 3aepxka Ha
ycTpaHeHue ape6esra BXOAHOIO KOHTakTa. Bpemsa cobbITUA A0/KHO 6bITh IOKA/IbHO CKOPPEKTUPOBAHO.

- Ecnn cobbiTre onpefenseTcs Kak U3MeHeHne aHanorosBoro BXxofa, Ao/HHa 6biTb yYTeHa 3afepxka Ha
npoueaypy thunbTpaLmm BXOAHOM Lenu. BpeMsa cobbITUA J0/KHO 6bITh /TOKA/IbHO CKOPPEKTUPOBAHO.

Pe3ynbTatoM Takoro cTpoOroro noaxoja Kk onpegeneHnid BpeMeHW cobbiTua aABnsetcs TpeboBaHue
MaKCMManbHO BO3MOXHOW TOYHOCTM METKM BpeMeHW nepefaBaemMoro AUCKPETHOTo WAW aHanorosoro
cobbITUA/3HAYEHNS, YTO HE NOTpebyeT KOPPEKTUPOBKM Ha CTOpPOHe nofy4vatens. OTo TpeboBaHue gelicTByeT
no MeHbWel Mepe B paMkax cepuu cTaHaapToB MOK 61850, Tak kak to6as KOPPeKTMPOBKa BPEMEHN Ha
ycTpaHeHue gapebesra u unbTpayuio onpegenseTcs Kak nokanbHas npobaema 3a pamkamum cepun ctaHjapTos
M3K61850.

13.4 Onpeno/IOHNO BpPpeMeHN nepegayu

OnpegeneHHoe HUXe BpeMs nepegayv o3HadvaeT NosiHyo nepegady coobleHus, BKYas Heo6XoANMYH0
06paboTKy Kaky oTnpaBuTens, Tak uy nosydyarens. CueT BpeMeHU HaYMHAETCA C MOMEHTa, Korga oTnpaBnuTe b
noMellaeT COAEpXaHWe [aHHbIX MOBEpPX CTeka WX nepefjauyv, W AAMTCHA 4O MOMEHTA, KOrAaa nosydyaTesb
M3BfIEKAeT JaHHble U3 CTeKA UX Nepejauu.

PucyHok 16 — OnpegeneHve BpemeHu nepepayun

Kak nokasaHo Ha pucyHke 16. Tpeb6oBaHue KO BpeMeHM NPUMEHAETCA KO BCeli Lienoyke nepegayn. B dousn-
yeckom ycTpoiictee PD1 cyHkyma f, HanpaBnsieT gaHHble Apyroi dyHkuum f2, HaxopsAwelics B husmyeckom
ycTpoiictee PD2. Bpems nepefayn cOCTOUT, 04HAKO0, U3 MHAUBMAYA TbHbIX BPEMEH NPOLLECCOPOB CBA3W U CETEBO-
ro BpeMeHu nepejayu, BKAOYas BpeMs 0XunaaHnsa n BpeMs, UCNo/b30BaHHOe MaplupyTusatopamMun n apyrumm
yCTpoiicTBamu, KOTOpble ABMSAITCA YacTblo 06Lweit ceTu. J/llo60e TeCTUpOBaHMe U KOHTPO/1b BPEMEHU Nepeayn
[L0/KHbI BbIMOMIHATLCS BO BPEMSA MPUEMOYHOTO TECTUPOBAHNA Ha NoLajke, NOCKobKy (Pu3nyeckne yctTpoicrea
1 ceteBoe 060pyaoBaHNe MOTyT ObITb NOCTAB/IEHbI PA3/IMYHLIMU N3TOTOBUTENSAMMN.
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13.5 BBegeHne n ncnonb3oBaHme TUNOB COO6BLW EHNI

Kak yka3aHo Bbille, pe3ybTaTom TpeboBaHnsa k cBa3n Mexay LN B TepmuHax PICOM gaHHbIX aBnseTcs
Hanuuune B cUCTEMe aBToMaTM3aL MmN NOACTAHL MU Pa3/INYHbIX KAHAN0B CBA3UN A1 TPAHCNOPTUPOBKM COOBLLEHNI
pas/IMYHOW CNOXHOCTU C YYETOM UX COAEPXaHUs, A/INHbI, MaKCMManbHO ONYyCTUMOro BpeMEeHW nepejaumn u
6e3onacHocTu. Tunbl NnepeAaBaeMbiX COOOLEHNII BpeMsi OT BpEMEHN MEHAIOTCS B 3aBUCUMOCTH OT NPOL,ECCOB,
NponCXoAAaL X KaK Ha NOACTaHL MK, Tak 1 B CUCTEME.

OcHoBHas pasHuua mexay PICOM gaHHbIMK U TUNamMmn coo6LWeHN 3akntoyaeTcs B ToM. 4to PICOM pgaH-
Hble OTHOCATCA K Nepefaye MHOPMaL 1, OCHOBAHHOI CTPOro Ha OfHOV eJMHCTBEHHOI cneynanbHoi yHKLKO-
HaNbHOCTU. ¥ UMEIDT UCTOUYHUK U NPUEMHMK. TUMbl COOBLLEHNI OCHOBaHbI Ha rpynnuposke atpubytos PICOM
[laHHbIX Ha OCHOBE NPOU3BOANTE/ILHOCTU U. CNlefjoBaTesbHO, ONpeAenatoT TpeboBaHus kK o6ecneynBaemMoin npons-
BOAMTENbHOCTW. Tak kak Tpe6oBaHWsA K MPON3BOAMTENBHOCTM ONPeensoTCA Ha OCHOBE COOGLEHWIA, OHK He
3aBMCAT OT pasmepa nogctaHuum. CueHapum 418 pasiMyHbiX COO6LWEeHNI A Ha MOACTaHLUAX PACCMOTPEHbI B pas-
nene 14.

13.6 BBefeHune n ncnosib3oBaHne K1accoB NPoOM3BOAUTE/IbLHOCTH

[ON9 BbINOMHEHUS Pa3/iMUHbIX TPE60BaHWI NOACTAHLMUI HEKOTOPbLIE TUMbI COOBLLEHUN NOAPa3AeNsATCsA Tak-
€ Ha Knaccbl NPOU3BOAUTENLHOCTU. CyLWecTBYIOT ABE HEe3aBUCHUMbIe TPYNMbl KACCOB NPOU3BOANUTENILHOCTH,
oiHa NPUMEHSIETCS AN YNpaBeHns 1 3aWuTbl, Apyras— A1 CHATUSA NoKasaHuii 1 kKauecTsa aHepruu.

MOCKO/bKY KNacchl MPOM3BOANTENbHOCTMY ONPeAEsoTCsA B COOTBETCTBIUM C HEO6X0ANMOMN (DYHKLMOHATbHO-
CTbI0. OHW HE 3aBUCAT OT pa3Mmepa nogcTaHyum.

HeT Heo6x04MMOCTM NOAAEPKMNBATL OLUH U TOT XKe Knacc NPoN3BOANTENIbHOCTY BCEMU KaHaaMu CBS3U B
npenenax KOHKPeTHOI NoAcTaHunu. CBA3W HA YPOBHE CTaHLMK W CBA3W HA YPOBHE NpoLecca MoryT BbiGupaTbes
He3aBUCWUMO APYT OT 4PYra, U Ha YPOBHE npouecca A5 CBA3M B Pa3/INUHbIX MPUCOEAUHEHUSAX MOTYT UCMOMb30-
BaTbCA pPa3/IMyHble KNacchl NPOU3BOAUTEILHOCTY B 3aBUCHMOCTU OT YMC/1a U HOMUHA/bHBIX XapakTepucTrk 060-
PYZAOBaHUS. PacnosioKEHHOTO B KX/A0M NMPUCOEANHEHUN.

13.6.1 YnpaBneHue un 3awuta

Knacc npounssoantensHocTu P1, Kkak npaBuio, NPUMEHSIOT K MPUCOeANHEHNIO pacnpefeneHmns uam K npuco-
e/JMHEHNAM. K KOTOPbIM B UHOM C/lydae MOryT 6bITb MPUHATbI NOHMXEHHbIE TPe60BaHUA.

Knacc npoussoautensHoCTV P2, Kak Nnpasuio, NPYMEHSAIOT K MPUCOeAUHEHNIO Nepeaqn, ecim 3akasunkom
He yKa3aHo MHoe.

Knacc npoussoguntensHocTu P3. Kak NpaBusio, NPUMEHSIOT K NPUCOeMHEHNIO Nepefayn, UMeloL oMy Bbl-
COKOMPOW3BOAUTEILHYIO XapaKTepUCcTUKy CUHXPOHU3aL UK.

13.6.2 Peructpauuna pacxofa u Ka4yecTBO 3HEPruun

Knacc npoussogutenbHocT M1 OTHOCUTCA K KOMMEPUYECKUM CYeTuMKam perncTpanmm pacxoga ¢ kinaccom
ToyHoCTM 0.5 (MOK 62053-22) 1 0.2 (MIK 60044-8) nrapMoHMKaMu BNAOTb A0 5-i.

Knacc nponsBogutensHocT M2 0OTHOCUTCS K KOMMEPYECKUM CYeTUMKam perncrpanmm pacxoga ¢ kiaccom
To4yHocTM 0.5 (M3OK 62053-22) 10,2 (MK 60044-8) nrapMmoHMKamMu BNNOTb A0 13-iA.

Knacc nponssoauntesnibHoCT M3 OTHOCUTCA K Ka4eCTBY U3MepeHNs 3Ha4YeHU BN1oTb 40 40-i rapMOHUKN.

13.7Tunbl coobueHnn n knaccbl NPON3BOANTENBHOCTH
13.7.1 Tun 1 — 6bICcTpble coobweHns

YKa3aHHbI TUN coobLeHnit, kak npasnaio, MMeeT NPOCTON ABOUYHbIN KOA. coAepXalunii faHHble, KoMaHay
WM NpocToe cooblieHne, Hanpumep Trip (oTkNoveHne). Close (BkntoyeHme). Reclose order (nopsafoK NOBTOPHOTO
BK/IOYEHMS). Start (Myck). Stop (octaHoB). Block (6nokmposka). Unblock (pas6nokuposka). Trigger (Tpurrep). Release
(ocBob6oxaeHune). State change (M3MeHeHWe COCTOSAHMA); HEKOTOPbIe PYHKLUN MOTYT Takxe cojepxaTb State
(cocTosiHne). Mo nonyyeHn coobLeHna ykazaHHOro Tuna npuHumatowee IED-ycTpoiicTBo 06bIYHO HEMEANEHHO
cpabaTtbiBaeT HEKOTOPbIM 06Pa3oM 3a CHeT COOTBETCTBYHOLL e OyHKLNW, Tak Kak B UHOM C/ly4ae HUKakux 6biCTpbIX
coobleHnit He TpebyeTcs.

13.7.1.1 Tun 1A «OTKNOUEHNE»

OTKN0YEeHNE ABNAETCSA CaMbIM BaXXHbIM BbICTPbIM COO6LLEHNEM Ha noAcTaHUun. CnegosaTtesibHO, N0 cpas-
HEHWI0 CO BCEMU APYTUMU GbICTPLIMU COOBLLEHUAMN K 3TOMY COO6LLEHNIO NpeabaBAsAloTCcs 6onee xecTkne Tpe-
60BaHuA. Taxe NPoM3BOAUTENBHOCTL MOXET 6blTh 3aTpe6oBaHa ANA 6/I0KMPOBKN, YAaNEHHOTO OTK/IYEHNA U
NIOTUYECKOTO pa3nnunsa Mexay MYHKLMAMMN 3aLnThbI.
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a) B knacce nponssogmTensHocTn P1 nonHoe BpeMs nepegaym A0/HKHO 6bITb Nopagka nonyumkna. Cnego-
BaTesibHO, npuHumaetca 10 mc.

b) B knacce nponssoguTensHocTn P2/3 nonHoe Bpemsa nepegayn 0MKHO BbiTh HUXE Nopsaka YeTBepTyu
umkna. CnegoBsarenbHo, NnpuHMMaeTcs 3 Mc.

13.7.1.2 Tun 1B «pyrue»

Bce Apyrue cpoyHble coObLWEeHNA NMeoT 60/blI0e 3HaYeHne 415 B3aUMOAeCTBMA CUCTEMbl aBTOMATUKMN C
NpoLLEeCCOM, HO K HUM NPeABbABAITCA MEHEe XeCTKne Tpe60oBaHUA N0 CPABHEHMNIO C OTK/TIOYEHNEM.

a) B knacce npoussogutensHocTn P1 nonHoe BpemMs nepegayn 40/MKHO 6bITb MeHee nan pasHo 100 mc.

b) B knacce nponssogutTensHoctTn P2/3 nonHoe Bpema nepegayv 40KHO ObiTb NOPAAKA OAHOTO LuKNa.
CneposartesnibHO, NpuHMmaeTtcsa 20 mc.

MpumeuyaHune — DTN COOBLEHNS TUNWUYHBI ANS MHTepdelicoB IF3. IF5 un IF8.

13.7.2 Twun 2 — cpefHeCpPOYHble CO06LWEeHNA

Mo onpegeneHunto B 13.7.1 370 co06LWEHNSA, B KOTOPbIX 60/bLIOE 3HAYEHNE NMEeT BpeMs co34aHuns coo6-
LWeHNs. a BpeMs nepefaymn He CTONb KpUTUYHO. Oxunpaetcs, uto IED-ycTpoiicTBa 6yayT MeTb CBO COGCTBEH-
HbI1 TaKTOBbIV reHepaTop. CoobLieHne f0/MKHO CoAepXaTb MeTKy BpEMEHU, YCTaHOBJIEHHYIO OTNpaBMTenem, a
nosyyatenb 06bIYHO pearnpyeT Nocse BHYTPEHHEN 3aepXKun BpEMEHN, KOTOpas 3aTeM paccyuTbiBaeTcs U3 Bpe-
MEeHW. 3af,aHHOro MeTKon BpemMeHn. K saHHOMY Tuny COO6LeHNIA, kak NpaBnio, OTHOCUTCA Takxe nHdopmauns
State.

DTOT TUN MOXET B KAYeCcTBe anbTepHaTUBbI BK/IOYATb B CEOSA € AUHUYHYI0 M3MEPAEMYI0 BENUUNHY, HANpu-
Mep cpefHekBajpaTuyeckoe 3HavyeHme, paccumTaHHoe U3 curHanos Tuna 4.

MonHoe BpeMs nepegayn AO/MKHO 6bITb MeHee 100 mc.

MpumeuyaHne — 3TN COOBLEHNS TUNWUYHBI ANS UHTepdeiicoB IF3. IF8 n IF9.

13.7.3 Tun 3 — HWU3KOCPOUHbIE COOBLLEHNS

[aHHbI TUN BKIlOYaeT 8 ce65 C/I0XHbIe CO06LLEeHNsA, KOTOpPble MOTYT NOTPe60BaTb HAIMYNA METKU Bpeme-
HW. [laHHbIA TMN JOMKEH UCNONb30BaTbCA AN MeA/IeHHbIX aBTOMYHKLMI ynpaBneHus, nepefayun sanncein o co-
ObITUAX. CYUTBIBAHWUSA UIN U3MEHEHUSI 3HAYEHWSA YCTaBOK M 06LLeli Npe3eHTauun CUCTEMHbIX AaHHbIX. BHe 3aBuUcu-
MOCTU OT TpeboBaHMA MeTKN BpeMeHN (kak NpaBunso) Uan oTCyTCTBUA Takoro TpeboBaHns (Kak UCKIoYeHne)oH
onpegensetca hakTnyeckum npunoxeHnem. K gaHHOMy TNy OTHOCATCA Takxe nMerLne meTKy BpeMeHn coo6-
LL,eHUsi TPEBOTW 1 COOLITUS, TpebyloLLe HOpMasbHOM 06pabOoTKM CUTHANOB TPEBOTN/006bLITHIA. N HE3NEKTpUYecKne
n3MepsieMble Be/IMYMHbBI, Takne Kak TemnepaTypa, HO HeKOTOpble aBToMaTuyeckne PyHKLUM B LLeSIOM 1 HEeKOTopble
crneyuanbHble 3HaYeHNa (HanpumMep, AaBneHune), NnpuHagnexatiune, Kak npasunio, K MegeHHbIM yHKLMAM, MoryT
notpeboBaTtb coobLieHnit Tuna 2.

MonHoe Bpemsa nepegayn f0XKHO COCTaBNATbL MeHee 500 mc.

MpruMmeyaHne — ITU COOBLLEHNA TUMMYHBI NOYTU A1 BCEX UHTEPENCOB HA PUCYHKE 2. OHM UCMO/b3YIOTCS MO
MeHbLUel mepe ANsA HacTpoiikn napameTtpos: IF1. IF3. IF4. IF5, IF6. IF5, IF7, IF8 u IF9.

13.7.4 Tun 4 — coobuweHus, cogepxalimne HeobpaboTaHHble faHHble

[aHHbI TN COO06LLEHNIT COAEPXKNT BbIXOAHbIE AaHHbIe OT LM POBbLIX NpeobpasoBarteneil n LMgpoBbIX 13-
MepuUTeNbHbIX TPAHCOPMAaTOPOB, He3aBNCUMbIe OT TEXHUYECKOTO YCTPONCTBA NpueMHuKa (MarHMTHbIl, onTuyec-
KUA N T.4.).

[aHHble npefcTaBnsAlOT coboii HenpepbiBHbie MOTOKA CUHXPOHW3WPOBAHHBLIX AAHHbIX OT KaXAoro
IED-ycTpoiicTBa. nepemexatoLmecs c faHHbIMU OT gpyroro IED-ycTpoiicTBa.

MpuMmeuyaHne — OTU COOBLLEHUS TUMNYHBI A1 UHTepdIeiicoB IF4 1 B HEKOTOPbLIX cnyyanax — ans IF8.
Tab6nuuya 1— HeobpaboTaHHble faHHble ANS 3aWUTbl U yNpasBieHuns

TuN AaHHbIX Knacc Bpems nepegauun, mc, onpegensercs PaspelueHue, 6UTbl CKopocTb
BpEMEHEM OTK/IHYeHUs Amnnutyga (oblbopox/c). YacToTa
HanpsxeHne P1 10,0 13 480
Tok 13
HanpsaxeHune P2 3.0 16 960
Tok 16
HanpsxeHune P3 3.0 16 1920
Tok 18

MpumeyvyaHne — AndA ygobeTBa paspelleHre npMBognTca B Gutax.
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Tabnuua 2 — HeobpaboTaHHble faHHble AN CHATWUA NOKa3aHWii

TUN AaHHbIX Knacc Knaccbl TO4HOCTU PaspelueHue, 6uThl CkopocTb
W TaoblOHUNT Amnautyga (BbIGOpOK/C). YacToTa

HanpsxeHue Knacc 0.5 (M3K 62053-22) 12
Tok M1 Knacc 0.2 (M3K 60044-8) 14 1500

Lo 5-ii rapMOHUKK
HanpsxeHune Knacc 0.2 (M3K 62053-22) 14
Tok M2 Knacc 0.1 (M3K 60044-8) 16 4000

[o 13- rapMOHUKMN
HanpsxeHue M3 Knacc 0.1 16
Tok (He onpegeneH M3K) 18 12 000

[o 40-i rapMOHUKK

MpumeyaHne — Ansa yqo6eTBa paspelleHne NpMBoANTCS B Gutax.

13.7.5 Tun 5 — cyHKUuMKN nepepaun daiina

[aHHbIN TN CO0BLWEHNA CNYXUT A4NA Nnepefayn 60bWnX PannoB AaHHbIX 4718 perucTpayumn, nHgopmaym-
OHHbIX Leneit, HacTpoek 1 T. 4. JaHHble AO/KHbI pa3buBaTbCs Ha 6/10KM OrpaHUYEHHOM’ ANINHbI, YTO MO3BOAUT
BbINOMIHATL ApYrue onepauun B cetn ceasn. Kak npasuno, gnnHa 6uta PICOM gaHHbIX hainosoro tuna pasHa
nnu npesbiwaeT 512 6uT.

Bpemsa nepegauv He sBNAETCA KPUTUUYECKUM, KOHKPETHbIE NpejesibHble 3Ha4eHUsA OTCYTCTBYOT. Kak npasu-
no, Tpe6oBaHue Ko BpeMeHu paBHO unu npesbiwaeT 1000 Mc. B cnyyae yaaneHHOro 4octyna 3anpoc Ha nepega-
4y (haitna foNKeH UMeTb ynpasfieHne 4OCTynoM, TO eCcTb AOCTYN TpebyeT HeKOTOporo paspewenns (cm. 13.7.7).
CnepoBartesibHO, 3TU 3aMpPOChl J0/MKHbI OTHOCUTLCS K TUNY CO06LLeHNA 7.

MpumMmeyaHune — lMpu HacTpolike KOHPUIypaL MM 3T COOBLLEHUSI TUMMYHBI MOYTU AN BCeX MHTepdpeiicos: IF1,
IF3. IF4 n T.4. B cnyvae peructpaummn HapyLueHuit 3Tu coobLeHns TUNUYHbI 4Na nitepdelicos IF1, IF6. IF7. a ecnu 3anucu
XpaHsTca B6m3n npouecca — Ansa IF4.

13.7.6 Tun 6 — co0bBWEHMNA A1 CUHXPOHMU3ALNN BPEMEHU

[laHHbI TN COOBLLLEHNI CYXUT ANA CUHXPOHU3AL MM BHYTPEHHNX TaKTOBbIX reHepaTopos IED-ycTpoiicTea
B SA-cucTemMe. B 3aBUCUMOCTU OT Ha3Ha4YeHuUs (MPUCBOEHNE COBLITUAM METKN BPEMEHUN UK TOUHOCTb BbIGOPKM
HeobpaboTaHHbIX 4aHHbIX) TPEGYHOTCA pas/InyHbIe KNacchbl TOYHOCTY BPEMEHHOI CUHXPOHU3aLNN.

TouHOCTb, TPpebyemasn HacToAWMM noapasfesiom, AsnsaeTca PyHKUNOHaNbHbIM TpebosaHeM. [lo/xHa nu,
Hanpumep, BpeMeHHas CUHXPOHM3aLMs TakTOBbIX reHepaTtopos IED-yCcTpPoNCTB 6bITh HA NOPSAAOK BE/IMUUHDI BbILLE,
4yeM 3anpalumsaeTca yHKUNOHANbHbIMY Tpe6oBaHUSAMU, ONpeAenseTcs peanunsauveii. Peanusaunio mexaHusma
CUHXPOHM3aUMnN BpeMeHn onpeaensaT ctaHgaptel MOK 61850-8-1. MOK 61850-9-1 1 M3K 61850-9-2.

MpsimMble TpeboBaHNA K CUHXPOHM3ALNM COOBLLEHNI He ONpefensaoTcs, 3a UCKTIUYeHNeM pesybTupyloLeit
TOYHOCTM BPEMEHM BO BCeli cucteme.

13.7.6.1 CwuHXpoHM3auua ctaHgapTHoro IED-ycTpoiicTBa Ans CO6bITWI yNpaBieHUs v 3awuThbl

Knacc BpemeHu TOYHOCTb, MC HasHaueHune
T1 +1 MprcBoeHne cobbITUSIM MEeTKN BpemeHu
T2 +0.1 MpuceoeHne MeTKN BpeMeHN nepexoay Yepes Hysb 1 aHHbIM AN pac-

npeseneHHoro KOHTPOIS CUHXPOHU3aLun. MeTku BpeMeHn ans obecneve-
HUSI CUHXPOHHOTO NepekYeHns

NMpumMmeyaHune — TN COOBLEHUS TUNNYHBI MOYTU AN BCEX UHTEP(ENCOB M CBA3aHbI C CUCTEMHOM
CcuHXpoHu3auueii: IFL. IF3. IF4. IF5. IF6. IF5. IF7, IF8 u IF9. Heo6X0AMMbIN Knacc BpeMeHU B 3HAUYUTESbHON CTENeHu
3aBUCUT OT noAfepxXvnBaemMoii (OyHKLUMOHANbHOCTA. CUHXPOHU3ALUI0 UUPOBLIX U3MEPUTENbHBIX TpaHcdopmarto-
poB 1 coobuieHunii Tuna 4 cm. B 13.7.6.2.
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13.7.6.2 CUWHXpOHMU3aumna ctaHgapTHoro IED-ycTpoiicTBa 415 U3MePUTENbHbLIX TPAHCOPMaTOpOB

TpebyeMyto TOYHOCTb BPEMEHW MOJyYaloT U3 NpeCcTaB/IEHHbIX BbllUe K/1acCOB NPOU3BOAUTENLHOCTY (Tpa-
tha 3), Ha koTopble gaeTcs ccbinika. YTo6bl NONYYNTb HEKOTOPbIE YKa3aHMsa Ha 3HaYeHns, OTHOCALMeCs K 3Hepro-
cucteme, 4OMKHbI 6bITb fo6aBneHbl rpadbl 4,5 N 6.

Knacc T Knacc npousao ®asHblil yron ®asHblil yron MecTomaxoxaeHve
OYHOCTb, MCC
BpeMeHn AnTenbHoOCrK npm 50 'y npu 60 Iy HENCNpaBHOCTU, M
1 2 3 4’ 5' 6
T3 +25 P1 27 32' 7500
T4 +4 P2M1 4' 5’ 1200
T5 +1 P3 M2/3 \ r 300

MpumeyaHune — Knaccel nponssogutenbHocT T3. T4 1 T5 TUNUYHBI 4NA nHTepdeiicoB IF4 1 B HEKOTOPbIX
cnyvasax — ana IF8.

13.7.7 Tun 7— KOMaHAHblIe COOOLWEHNSA C ynpaB/eHNneM 4OCTyNnoM

[aHHbIl TN COO6LEHNA CAYXNT ANS Nepefayn KOMaHA ynpasieHns, BbljaBaeMbiX PYHKLUAMU NOKANTbHO-
ro unu yganenHoro HMI-nHtepdelica, 415 KOTOPbIX TpebyeTcs NOBbILEHHAsA CTeNeHb 3alinTbl. Bce coobuyeHus,
ncnonb3yolne uHTepdeic 7 (BHeWHNE TEXHNYECKNE CEPBUCHI), O/DKHbI UMETb ynpaBeHne f0CTynoMm. [laHHbIi
TMN coobLeHnii oCHOBaH Ha Tune 3 1 TpebyeT 4ONOHUTEILHOTO Napoas n/unu npoueaypsl Bepudukaumm.

3TN KOMaH/Hble CO06LeHNs, PacnpoCTPaHASACHL HA HEKOTOPbIE YPOBHYW YNpaB/ieHUs OT oneparopa Huxe Ha
YyPOBEHb pacnpeaycTpoiicTBa UN Ha HEKOTOPbIV APYroii KOHTPONNPYEMbI 06BEKT, MOTYT 6bITb NPeo6pa3oBaHb! B
coobuieHns, Tpebytolne cBOWCTB TUNa 1 No MeHblUeli Mepe Ha ypoBHe npouecca.

NMpumeyaHne — TN COOBLLEHUS TUNUYHLI AN AOCTyna OMepaTtopoB uYepes foKasbHbI WKW YAANEHHbINA
HMI-uHtepdelic. IF1, IF6 n IF7.

14 TpeboBaHMA K LENOCTHOCTU AaHHbIX

«LlenocTHOCTb» 03HAvaeT, 4To ANA faHHbIX (POHOBbLIX MOMEX NOJSTyYeHHbIe MOrPELHOCTM HaX0AATCA HUXe
onpegeneHHoro gonyctumoro npegena. B M3K 61850-3 B cooTBeTcTBUM ¢ MOK 60870-4 npnBeeHa ccbl/ika Ha
TpW KNnacca LenocTHocTu. LlenocTHOCTb AaHHbIX 6blna Takke BBefgeHa kak atpnbyt PICOM gaHHbix B 10.1.2. Bee
co06LeHNs, BaxHble 411 6e30MacHOCTU, HanNnpuMep KOMaHAbl 1 OTK/IOYEHWUS, HeNOCpPefCTBEHHO BO3A4eNCTBY10-
e Ha npouecc, AO/MKHbI UMeTb caMblii BbICOKUI Kacc LLefIOCTHOCTK, TO ecTb knacc 3. Bce gpyrue coobuieHns
MOTYT nepefaBaTbCA NPU MOHWXEHHOM LLeTOCTHOCTM flaHHbIX, HO He HVXe, YeM Knacc 2.

Kak npaBuno, ypoBeHb NoMex 3a4aeTca n3HavyanbHOo, U HA HEro HEBO3MOXHO BNUATL. TEM He MeHee Ansa
[OCTUXEHWNSA LLeNNOCTHOCTMN CYLECTBYIOT TPW TPYNMbl U3BECTHLIX MEP. HANPAaBNEHHbIX HA CHWXEHWE BANSAHUA MO-
Mex:

1) KauecTBEHHOE NPOEeKTUPOBaHNE YCTPONCTB 1 CUCTEMbI CBA3W, HANPUMEP NPUMEHEHMNE 3aLUTHbLIX KOXY-
XOB 1 UCMOJIb30BaHe ONTOBO/TOKOHHOW CBA3W;

2) npMMeHeHne NpaBnbHOro KOAMPOBAHUSA, TO €CTh PACCTOAHNA XIMMUHTA;

3) ucnonb3oBaHWe Mo MeHblUell Mepe ABYXCTyneH4YyaToi nocnefoBaTeibHOCTU, HANpUMep, 419 KOMaHA,
TMna «BblbpaTb-3aTeM-ynpasnaTb» (SBO).

MprMeHeHVe 3TUX Mep He ABAAeTCA 06bEKTOM CTaHAapTU3aLuny HacTosLero ctaHjapTa, Ho Heobxoanmas
LLe/I0CTHOCTb fAaHHbIX JlO/IKHA YUuTbiBaTLCA NPYU MoAenuposaHumn cepsmcos (MK 61850-7-2. Hanpumep, SBO) n
onpegeneHnn mannuposaHma (MIK 61850-8-1,61850-9-1.61850-9-2. Hanpumep, KogUpPOBaHMue).

15 Tpe6boBaHMA K NPON3BOAUTESIBHOCTU CUCTEMbI

15.1 BBepgeHue

[na rapaHTum cob6n04eHna BpeMeHn nepejayn, ykazaHHoro B pasgene 13. npu nobbix pexummax paboTtbl n
npv N6bIX HenpeABUAEHHbIX CUTYaLNAX Ha NOACTaHUUW Ha 3Tane N1aHMPoBaHWA LOSKHbI 6bITb YUTEHbI U U3yye-
Hbl AUHAMUYEeCKMe XapakTepUCTUKHN.

B M3K 61850-1 onpegeneHbl OCHOBHbIE TUMbI NOACTAHUNUIA C MNACTpaumed TUNNYHbIX YPOBHEN DYHKLMO-
HaNbHOCTU. TakKxe B HEM NpeACcTaBeH P BO3MOXHbIX KOHCTPYKLUNIA LWNH; YCTAHOBJIEHO, YTO (haKTUUYECKYH KOHCT-
PYKLMIO LWUNHBI CBA3K criefyeT BblGMpaTh Ha OCHOBE TpeboBaHuii M HE06X04MMOro Knacca NPou3BOAUTENBHOCTH,
Kak yka3aHo B pa3gene 13.
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CofepxaHune fLaHHOTo pa3fesna cocTaBNAT MeToAbl, NOATBEpXAaloLLme cobngeHne AMHaMmMyeckux Tpe-
60BaHWit K NPON3BOANTENBHOCTYN ANA AAHHOM NOACTAHLMM C y4eTOM TOr0, YTO BOMPOCHI KOMMNOHOBKM NOACTaHL MK,
a Takxe pacnpegeneHma @yHKUUA B pa3HblX CTpaHax pewlatwT no-pasHomMy. 13-3a Toro, 4To NnoAgcTaHuuy nmerT
pasfINYHy0 KOMMNOHOBKY, Pa3/IMYyHble CXeMbl 3alnT U DYHKLUN yNpaBneHns, NpoekT KaXA0i noAacTaHuny cnegyet
oueHMBaTb OTAENbHO.

CyuiecTBylOT ABa MeToAa NpoBefeHns Takux pacyetoB. OauH ocHoBaH Ha mogenun PICOM. a apyroii
ABNAETCA uMuTaumel nponssoanTenbsHocTn LAN.

15.2 MoTogabl pacyeTta
15.2.1 MeTopg PICOM

B cooTBeTCcTBMM C Knaccudmkaymeit MK 61850-1 ans pacyeTa gAMHaAMUYECKUX cueHapues 6bis1o BbIGpaHo
yeTbipe pasnyHbIX TUNa noAcTaHyuii. MeTof pacyeTta 1 pacyeTbl BbIGOPOK NpefcTaBneHsl B 11 (npunoxeHue ).

B meToge pacueTa ucnonb3oBaHa ob6uian 6asa faHHbIX 4NA PYHKLWI, CBA3@HHbIX 3/1EMEHTOB AaHHbIX 1
anroputMoB. ®PyHKUMN M CBA3AHHAsA MHGOpMauMs NpuBefeHbl B OCHOBHOM B TexHuyeckom otyeTe CIGRE,
per. Ne 180. n ncnonb3yttcsa Paboueii rpynnoii TexHnyeckoro kommteta 57 M3K B npouecce cTaHgapTusanuu.
dur3nyeckne ycTpoincTea NCNoNb3yTCA 419 NOCTPOEHUA PYHKLMOHANbHOW MOAEeNN B KaXA0M CLLeHapuu, cKon-
JIeHne NTOTNYeCcKNX y3/10B 1 CBA3aHHbIX PICOM faHHbIX CAYXUT AN onpefeneHns Kaxaoro rsnyeckoro ycTpoii-
cTBa. basagaHHbIX 419 pacyeToB coaepXunT okono 100 nornveckmx y3nos n 1400 PICOM gaHHbIX, KOTOpble 6blan
BbISIB/IEHBI 4719 CUCTEMbI CBA3M NOACTaHUMN. ATpnbyTol PICOM faHHbIX BKIOYaloT B cebs1 Tpe60BaHus K Npon3Bo-
ANTENbHOCTU. Ha3HaYeHWe NOTMYECKNX Y3108, a TakKe ornepaynoHHoe COCTOAHNE U ero NPUYnHY.

MOTOK faHHbIX Yepes BbibpaHHble NHTepdIelicbl CeTN MOXET BblTb pacCcUMTaH 418 pa3IMyHbIX COCTOSHUI
akcnayaTtauumn nogcTaHumm, HanpuMep 418 HOPMasbHOro, aHOMaIbHOTO U aBapUItHOIO COCTOAHWIA. VIHTepdeiichl
MOTYT 06beANHATLCA pa3INYHbIMK CMOCO6amMmn B 3aBUCMMOCTM OT UCNONb30BaHUA hakTnyeckoii ceTn. YunTtbiBa-
I0TCA KaK TEXHOI0TYUECKNE. TaK U CTAHLMOHHbIE WUHBI. VIX MOXHO paccmaTpuBaTh B CO4eTaHUW, OTAENbHO UK C
TOYKMN 3peHNsa OYHKLMOHANIbHOCTH.

Takoii MmeTog pacyeTa yunTbiBaeT TO/IbKO COofepXaHue AaHHbIX. 3aTpaTbl BPEMeHN Ha CUHXPOHU3aL Mo Kaa-
pOB. CTPYKTYpYy COObLEeHNA U T. 4. B MeTOZ He BKAtovatloTca. MNpu Bbibope peanbHOR n3nyeckoil cetn Henpons-
BOAUTENIbHbIE 3aTPaThl BPEMEHU, CBSA3aHHbIE C BbIGOPOM CTeKa, AO/IKHbI yUNTbIBATLCA U 06aBNATHCA KCKOPOCTH
nepegaun faHHbIX, 3aflaHHO HaYyalbHbIM pacyeToM.

Mogenb PICOM aBTOMaTMyeCckun He yunTbiBaeT cCO06LLEHNS, HAaNpaB/ieHHble Yepe3 nHTepdgeiic 2 (curHanm-
3auma TenesalnTbl), NOCKONbKY UHTEpPdIelic 2 He ABNAeTCA 06BEKTOM CTaHAapTU3auumn HacTosLwero ctaHgapra.
OfHako BNoJIHe BO3MOXHO 406aBNTb IED-yCTPONCTBO. HANpUMep, K pagnokagpy v NCnonb30BaTh LWNHY NOACTaH-
Lun 4151 CBAA3M MexXAy YCTpOoiicTBamu 3aluTbl 1 KaHanaMn pagnocssasn. B Takmx caydyasx aTOT NOTOK faHHbIX
[OoNXeH 6bITb fo6aBneH k pacueTy. Hanpumep, B cxeme 3auuTbl, B KOTOPON ANCTAHLUMOHHAA 3aliuTa A0/KHA
pacnpocTpaHATbCS Ha 6/I0KMPOBKY YAaEHHOr0 KOHLA, pe3yibTupylolwas BChbiWKa CBA3WN Yepe3 nHTepdelic 2,
Bbl3BaHHasl KOPOTKUM 3aMblKaHUEM B OLHON U3 IMHUIA, 3HAYNTEIbHO NPEBbLICUT M0G0 APYroi MCTOUYHUK NOTOKA
OaHHbIX.

3TOT MeToA NpUrofeH Ana onpegeneHuns obueil CkopocTn nepefayn AaHHbixX. a5 onpegeneHus obuero
BpeMeHu nepejayun cnegyet NpUMEHaTb nporpammy nmutaunv LAN nn6o akBMBasieHTHbIA NOAXOA.

15.2.2 MeTtog nmutauuun LAN

Mocne Bbibopa hn3nyeckoli ceTn 1 cTeka CBA3N MOXHO MCNOMb30BaTb NporpamMmmy nMutauum LAN gna
noATBEPXAEHUA NPoeKTupoBaHua. Takas nporpammMa f0/1KHa yunTbiBaTb BCE HEMPOU3BOAUTE/IbHbIE PACXOAbI,
CTPYKTYpy coo6LieHunii, agpecaynto, MHOroagpecHyto nepegavy, KOHPANKTbI U T. 4.

Mporpamma umutauun LAN B kKayecTBe BbIXOAHOIO 3HAYEHUSA Bbl4aCT CpefiHee N MakCcumasbHOoe BpeMs
3a[lepXKun, 1 pe3ynbTaTbl MOTYT ObITb HAMPAMYI NPOBEPEHbLI OTHOCUTE/IbHO HEO6XO04MMOT0 O6LLEro BpeMeH! ne-
pefaun no pasgeny 13.

Mpumep ncnonb3oBaHWA 3TON MeToAMKN ANA WinHbl Ethernet n Tpex BpemeH 3agepxku sigma npuseieH B
1.2 (npunoxexwue!).

15.3 Pe3ynbTaTbl pacyoToB

Mpu cpaBHeHUN pe3ybTaToB pacyeToB pas/iMyHble NOACTaHLUN C COBEPLUEHHO Pa3/INYHON CTENEHbI0 UH-
Terpauum MoryT BblaBaTb O[JMHAKOBY Harpys3Ky Ha LUWHbI, TOrAa Kak NoYTu of4WHaKoBble NoACTaHLMM MOTyT
MMEeTb 04YEeHb Pas3/inyHble nokasaTenn Harpysku. NMpuynHa 3ak1yaeTcsa B TOM. YTO Ha pe3y/ibTaTbl CU/IbHO BAUAIOT
hakTuyeckne TpeboBaHMa K (DyHKLMAM 3alWMTbl U yNnpaBfeHus, a Takxe pacnpegenenne LN Ha usnyeckunx
yCcTpoiicTBax.
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AHann3 PICOM gns Bcex nogctaHumii nokasbiBaeT Harpy3ky cetu cesisu oT 750 go 1200 k6aiT ¢ BbI6GOPKOWA
npouecca n Harpy3ky MmeHee 500 k6aliT 6e3 BbIGOpkM. AHann3 nmutaumm LAN 418 KpUTUYECKOTO MHOXECTBEHHO-
ro oTKkasa Ha nofcraHumm T2-2 nokasbiBaeT, YTO BCe KPUTUYECKME BblK/TOHaTENN NOSTYUYNIN KOMaHAY OTK0YEeHUA
MeHee yem yepes3 4 MC Yepes cneymnanbHble WHpoKoBellaTe bHble CO0bLWEeHNSA, OTOOPaXeHHbIe Ha NPOTOKO/I
MMS/OSI. B ceTu Ethernet gns LAN nogctaHuymuy ncnosib3oBasics KOMMYTUPYEMbIA KoHLeHTpaTop 10 6ut/c unu
06w mnii KoHueHTpaTop 100 M6uT/c. MuTaumns He npegnonarana MCNosb30BaHUA TEXHONOTMYECKOW WIWHBI, 1 BCE
KOMaHAbl OTKNOYEeHMA nocTynanu yepes LAN nogcTaHumu.

15.4 3akntoveHune

B 60NbWNHCTBE U3YYEHHbIX C/ly4aeB aHOMaslbHble v aBapuiiHble Harpy3kun Ha WWHY nofcTaHunm fo6as-
nsawT oT 50 % A0 100 % HopMasbHOMI Harpyskn. Ha ypoBHe npouecca HeT OWyTUMOW pasHuLbl MeXay Harpyska-
MUW. NOCKO/IbKY 60/bWMHCTBO NPUCOEUHEHHbIX (DU3NYECKUX YCTPONCTB HanpaBnsaeT NOTOKN NOCTOSAHHbIX A aH-
HbIX. HA KOTOpPbIE He BINAIOT HenpeaBuUAeHHble cuTyaunu.

CaMbIMUN BaXHbIMV BONpOCcamm nNpy NiaHUpoBaHnn CBA3W NOACTaHLUN ABNAKOTCA NPaBU/IbHOE Ha3HavyeHne
husnyecknm ycTpoiictBam cBo604HO pacnpegensembiX 10rM4eckux y3/10B 1 opraHu3anmnsa camoli ceTv cBA3mn Ans
MWHUMM3aLUN TpeboBaHNIi KCBA3K «Touvka-Touka». Mogenb PICOM aBnsieTca ya406HbIM MHCTPYMEHTOM A5 OCY-
LeCTBAEHUSA 3TOW Lenu.

Mpu HacTpoiike mogenu nmutaunn LAN 6onblioe BHUMaHWe cnegyeT yaenuTb ob6ecnevyeHmnto npaBuabHON
KOHUrypaumm coobLeHnid, Tak Kak 3TO TOXe CUIbHO BAMsieT Ha pesynbTtar. Mogens PICOM npegnonaraeT, 4To
BCe COO6LEeHNsI HaNpaBATCA Kak eUHNYHbIE 06 BbEeKTbI AaHHbIX. MOryT yunTbiBaTbCA MHOTroagpecHble coobue-
HUSA. 0 HaKO coobLeHns c 06beKkTaMy MHOTOKOMNOHEHTHbIX AaHHbIX HO yuuTbiBaloTca. O6begnHeHne fonycTu-
MbIM COCO60M 06BEKTOB AiaHHbIX B O6HEKTHO-OPUEHTUPOBAHHBIE UM MHOTOKOMaH/Hble COOBLLEeHNA MOXeT Npu-
BECTU K 3HAYNTENbHOMY CHUXEHUI0 o6 ero o6bema Tpadurka. 3To 6yaeT 04eBUAHO NPU N3YYEHUN nMuTauum
LAN.

Mpu onpegeneHnn hakTUYecKol ceTn U CTEKOB BaXXHO 06beNHUTL 06 bEKTbI faHHbIX TaKUM 06pa3oM, 4TOOb!
MWHUMMN3NpOBaTh 06 beM Tpadumka.

OCHOBHbIM pe3ynbTaToOM pacyeToB WU UCCNEeAO0BaHWNIA [OMKHA CTaTb rapaHTUsA BbINOMHEHUSA YKa3aHHbIX B
pa3sgene 13 Tpe6oBaHuii KO BpEMEHMN Nepefaym coobLweHnin pasIMyHoro Tuna, YTo 1 Nnpu3BaHa NoATBEPAUTL
nporpamma nmutaumm LAN.

16 [JononHuTenbHble Tpe6oBaHUS K MoAenu AaHHbIX

B uensax obecneyeHuns B3a|/|M0,qu7ICTBI/IH MoAenb AaHHbIX A0JTXHaA ONUCbiIBaTb CUHTAKCUC U CEMAaHTUKY 06-
MeHMBaeMbIX AaHHbIX.

16.1 TpeboBaHUA K agpecaunn TO0rM4YecKNX y3nos

Mockonbky 06MeH nHopmaLmein nponcxoaut mexay LN. koTopble cneunanbHo He HasHauyeHbl YCTpoii-
cTBaM. Kaxablii LN gomkeH cam no ce6e nmeTb agpecayuto (TpeboBaHue).

Cxema Nornyeckoin agpecaunm omnxHa MCNoNb30BaTh NepapXnyeckyto CTPYKTYpY UMEH 1 C/I0Bapb AaHHbIX
06bekTa, cneunann3vpoBaHHbI ANA 3NEKTPUYECKUX NOACTaHUNIA, TaKOW kak NpeAcTaB/ieH B CEpUMN CTaHAapToB
M3K 61346.

16.2 Tpe6oBaHMA K MOAENN AaHHbIX

Mogenb flaHHbIX f0/KHa o6ecneynsaTh crieflyoLime BO3MOXHOCTU.

Bce ycTpolicTBa A0MXHbI BbINOMHATL camoonucaHme nyuntbiBaTb pyHkumm (LN) n nepesaBaemblie gaHHble
(PICOM paHHble). CTaHAapTU3MpOBaHHbIE NpaBuia B paMkax cepumn ctaHgaptoB MOK 61850 goskHbl obecneumn-
BaTb paclMpeHusi, KOTopble MOTyT B3auMoeiicTBoBaTb Apyr c Apyrom. O6a [0/KHbI n3beratb MOTpe6HOCTH B
4acTHOM guana3soHe B cepuu ctaHgapTos M3K 61850.

Bca nHdopmauus, npefHasHayeHHas 4na ncnonb3osaHnsa HMI-uHtepdeiicamm, onxHa U3BnekaTbCcsa Kak
ASCII TekcT (no kpaiiHeii mepe, hakybTaTMBHO Ha A3blke onepaTopa). MpeacTasneHne camoii nHpopmayun HMI-
NHTepheicom He iBNSeTCA 06BEKTOM CTaHAapTM3aunm cepun ctaHgaptos MOK 61850. [lna obecneyeHuns ogHo-
3HaYHOro obmMeHa faHHbIMU MeX Ay MalunHammn, To ecTb 418 UHPOPMaLNOHHOTro ob6meHa 6e3 BmellaTenbLcTea
oneparopa, uaeHTudunkatTopbl n aTpndyTel AaHHbIX (PICOM) foO/KHbI O6bITb TAKXE NOHATHBLI NPOrpaMMam.
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MpunoxeHune A
(cnpaBouHoOe€)

Nornyeckune y3nol n ceazaHHble PICOM gaHHble

PICOM pgaHHble onpefensaTca C TOUYKM 3PEHUA UCTOYHMKA. B uenax cokpaweHus onvcaHns PICOM paHHble,
XapakTepHble 418 3HaYnTenbHoli yactu LN 3awuTbl, 06begnHeHsbl B rpynnsl PICOM AaHHbIX.

A.1 Tpynnbl PICOM faHHbIX
Ta6nuuya Al — Ipynnsl PICOM gaHHbIX

WcTou Mpriem Mpuem- Mpuem- Tpuem- [puem

Fpynna Viua PICOM HUK nuk 1 HUK 2 HuX 3 HUK 4 MUK 5

YcTpaHeHnue HeucnpasHocTu ¢ nyckom (P_fh_1) p...
NHAnKaums nycka p... CAWl  HMI ITCI
MHankauusa oTkaoYeHnsa p... CALll IHMI ITCI RBRF
KomaHga Ha oTknouyeHune p... XCBR
YcTaBku p... IHMI ITCI mviL
VHdopmauma o HemcnpaBHOCTU p... IHMI ITCL mvL
<B 3aBMCMMOCTMOT PYHKLUN'IPUBOASATCA HEKOTOPbIE ...
npumepbl>

YcTpaHeHue HeucnpasHocTu 6e3 nycka (P_fh_2) p...
NHavkauma oTknouveHns p... CAWl  HMI ITCI RBRF
KomaHga Ha oTkno4yeHune p... XCBR
YcTaBku p... IHMI ITCI mviL
VHdopmauma 0 HeucnpaBHOCTHU p... IHMI ITCI mvL
<B 3aBMCUMOCTM OT DYHKLMN/MPUBOAATCA HEKOTOPbIE  p...
npumMepbI>

YcTpaHeHue 6e3 nycka un otkntovenus (P_fh_3) p...
MHankauuna tpurrepa p... CALW IHMI ITCI
Tpurrep p... P. R A.. C
YcTaBku p... IHMI ITCI mviL
MHdopmauma o HemcnpaBHOCTU p... IHMI TCL mvL
<B 3aBMCUMOCTM OT (DYHKLMMIITPUBOAATCA HEKOTOPbIE  p...

npumepbI>

A.2 CNMCOK TOTUYECKNX Y3/10B
Ta6bnuya A.2 — CnMcok N0rmyecknx y3nos

Wctou  Mpuem- [Mpuem- [lpuem- [lpuem- T[puem-

LN Vs PICOM HU* HUK 1 HUK 2 HUK 3 HUK 4 HUK 6

3awmrta OoT HeyCTaHOBUBLUETOCA KOPOTKOro 3amMblkaHua Ha PTEF

3emo
P_fh_3 PTEF CALW IHMI ITCI P..R.. A..C
<curHatypa KOpoTKOro 3amblKaHus> PTEF
3awuTta oT HyneBoi CKOPOCTU W MOHUXEHHOW CKOPOCTM PZSU
P_fh_1 PzZzSU CAUW IHMI ITCI RBRF  XCBR
<Bnokuposka poTopa> PZSU CALUW IHMI ITCI RBRF XCBR
clloHMXeHHass CKOpPOCTb» PZSU CALlW IHMI ITCI RBRF XCBR
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LN msa PICOM

AncTaHuMoHHas 3awmTa
P_fh_1
<MofniHoe conpoTvB/IeHWEe B MecTe 3amblkaHusa Z>
YnpaBnsiemblii
Tpurrep

3almnTa «HanpsikeHne-K-4actoTe»
P_fh_1

3aumTa 0T NOHMKEHUA HaNPsSXeHUs
P_fti_1
«MUHUMaNbHOE HanpsxeHue>

3awuta HanpaBneHUs MOLWHOCTN/06PATHON MOLLHOCTH
P_fh_1
«HanpaB/ieH/e MOLLHOCTN>

HanpaBneHHas 3aluTa OT 3aMblKaHWUs Ha 3eMJ0
P_fh_1
«HanpaBfieHMe KOpPOTKOro 3aMblKaHnsa>

3alwuta MUHUMaNbHOTO ToKa/MUHMbIANbHOW MOLLHOCTH
P_fh_1
«MUHUMabHbIA TOK>
«MUHMManbHas MOLLHOCTb»

3awunTta oT notepu BO3GYXAeHUSA('He[oBO3OYXaeHUS
P_fh_1

«3KcnnyaTaunoHHoe 3HayeHne»

3awmTa oT 06paTHOro YepeaosaHuns has Ui HecuMMeTpun

a3
P_fh_1
«4yepefoBaHne has»
«obpaTHasa cocTasnsolas YepegosaHua as»
3awmTa ot ha3oBOro HanpsHXeHus
P_fh_1
«yepepoBaHne as»
3awmTa oT nycka gsuratens
P_fh_1
«3anpeT MoBTOPHOrO nycka»
«Bpems 3anpeta NOBTOPHOrO Nycka»
3awmTa OT neperpysku, Tensosas sawmTa
P_fh_1
«/IcTuHHas temneparypa»

«[MONHBIA TOK»

McTou-
HIK

PDIS
PDIS
PDIS
PDIS
PDIS
PVPH
PVPH
PTUV
PTUV
PTUV
PDPR
PDPR
PDPR
PWDE
PWDE
PWDE
PUCP
PUCP
PUCP
PUCP
PUEX
PUEX
PUEX
PPBR

PPBR
PPBR
PPBR
PPBV
PPBV
PPBV
PMSU
PMSU
PMSU
PMSU
PTTR

PTTR

PTTR

PTTR

Mprem-
HUK 1

CALH

RREC
RDRE

CALH

CALH

CALH

CALH

CALH

CALH

CALH

CALH

CALH

CALH
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Mpuem-
HUK 2

IHMI

RFLO

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

MNpunewm-
HUK 3

ITCI

ITCI

ITCI

ITCI

ITCI

ITCI

ITCI

ITCI

ITCI

ITCI

ITCI

Mpuem-
HUK 4

RBRF

RBRF

RBRF

RBRF

XCBR

RBRF

RBRF

RBRF

RBRF

ZMOT

RBRF

Mpuem-
HUK 5

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR
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LN msa PICOM

3auwmTa oT TennoBoi neperpysku potopa
P_fh_1
«IcTuHHas Temnepatypa:»
«[MoNHbIA TOX>

3awuTa oT TeNI0BOI Neperpysku cratopa
P_fh_1
«/cTuHHaA Temneparypa>
«[MONHbLIA TOX>

MakcumanbHas TokoBas 3aluta 6e3 BblAepXKU BPeMeHu
UK 3aWmTa No HapacTaHuio napameTpos

P_fh_1
«MUKOBbIA TOK>
«MOBbILWEHNe Toka>

Pene MakCMMasibHOrO TOKa B LENU NEPEMEHHOr0 TOKa TO Xe
LelicTBUTENbHO ANs

PJh_1
«MUKOBbIA TOK>

Ynpasnsiemas HanpsbkeHnem MakcumanbHas TokoBas 3a-
LmMTa.'c 3aBUCUMOIi OT BPEMEHMN XapakTepUCTUKOWA

P_fh_1
«MWUKOBBIA TOK>
3awurta no KOAMPUUNEHTY MOLLHOCTHN
P_fh_1
«KO3(POULMEHT MOLLHOCTH:»
3auwmTa OT MOBbIWEHUS HaNPSXeHWs
p_fh_1
«MaKCMMasibHOe HanpshkeHue:»

3au.u/|Ta OT NOBbIWEHNA HaNpPsXXeHnA B Lenu noCToOAHHOIO
TOKa

P fh 1
OudbchepeHuymanbHas 3awmTa no ToKy WK HanpskeHno

P_fh_1

«Pa3HOCTb HamnpsKeHni»

3awuTa oT 3aMblkaHVA Ha 3eM/1l0/06HapyXeHne 3amblikaHus
Ha 3em/to

P_fh_1
«HyneBoli Tok>

3auwmTta 06MOTKM poTOpa OT 3aMblKaHUS Ha 3eMSI0
P_fh_1
«Hynesoii Tok>

3awuTa OT 3aMblkaHWA Ha 3eM/l0 B Lienu craropa
PJh_1
«HyneBoii Tok>

3alunTa oT MeXBUTKOBOTO KOPOTKOrO 3aMblKaHWs
P_fh_1
«HyneBoit Tok>

a4

NcTou-
HWK

PROL
PROL
PROL
PROL
PSOL
PSOL
PROL
PROL
PIOC

PIOC
PIOC
PIOC
PTOC

PTOC
PTOC

PVOC

PVOC
PVOC
PPFR
PPFR
PPFR
PTOV
PTOV
PTOV
POOV

POOV
PVCB
PVCB
PVCB
PHIZ

PHIZ
PHIZ
PREF
PREF
PREF
PSEF
PSEF
PSEF
PITF
PITF
PITF

MpVCM-
M 1

CALH

CALH

CALH

CALH

CALH

CALH

CALH

CALH

CALH

CALH

CALH

CALH

CALH

Mpuem*
HU* 2

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

Mpunem-
HUK 3

ITCI

ITCI

ITCI

ITCI

ITCI

ITCI

ITCI

ITCI

ITCI

ITCI

ITCI

ITCI

ITCI

Mpuem-
HUK 4

RBRF

RBRF

RBRF

RBRF

RBRF

RBRF

RBRF

RBRF

RBRF

RBRF

RBRF

RBRF

RBRF

Mpuem-
HUK 5

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR
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LN msa PICOM

HanpaBneHHasa MakcumanbHaa TOokoBas 3alwurta B uenu ne-
PEeMEHHOro Toka

P_fh_ 1
<MWKOBbIW TOK>
<HanpasfieHve>
HanpaBneHHas 3awuTa OT 3aMblKaHUS Ha 3eMJio
P_fh_ 1
<MWKOBbIA TOK>

«HanpaB/ieHne»

MakcumanbHas TokoBas 3almta c Bbl,qep)KKOVI BpemMeHn B
uenu noCToAHHOIO ToKa

P_fh_1
«MUKOBbIW TOK>

3awwmTa no BenunumHe asoBoro yrna unu 3awmta ot Boinage-
HUA U3 CUHXPOHWU3MAa

P_fh_1

«ha3oBblii yron»
3awuTa no yactore

P_fh_1

«YacTtoTta»

«/I3MeHeHne ckopocTu»

BoccTtaHoBneHne pasbefuHeHuns

3anpoc Ha OTK/lo4eHne Harpysku
OnddepeHunanbHas 3awmra (CM. HUXeE)
OnddepeHuymanbHo-hasHas 3awmra

P_fh_1

«Pa3HoCTb (ha3oBbIX Yr/10B»
OnddepeHunanbHas 3awmra NnMHAN

P_fh_2

«Pa3HOCTb TOKOB»

YnpaBnsiemblii

Tpurrep

OrpaHuyeHHas 3aluta OT KOPOTKOro 3aMblKaHus Ha
3eM/10

P_fh_2
«Pa3HOCTb TOKOB»
OnddepeHymnanbHasa 3awmrta TpaHchopmaTopa
P_fh_2
«Pa3HOCTb TOKOB»
3auwmTa C60pHbIX LUNH
P_fh_2
«Pa3HOCTb TOKOB»

«/HdhopMaLus 0 30He HeucrnpaBHOCTY

NcTou-
HWK

PDOC

PDOC
PDOC
PDOC
PDEF
PDEF
PDEF
PDEF

PDCO

PDCO
PDCO
PRAM

PRAM
PRAM
PFRQ
PFRQ
PFRQ
PFRQ
PFRQ
PFRQ
PDIF

PPDF
PPDF
PPDF
PLDF
PLDF
PLDF
PLDF
PLDF
PNDF

PNDF
PNDF
PTDF
PTDF
PTDF
PBDF
PBDF
PBDF
PBDF

Mprem-
HUK 1

CALH

CALH

CALH

CALH

CALH

GAPC
GAPC

CALH

CALH

RREC
RDRE

CALH

CALH

CALH
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Mpuem-
HUK 2

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

MNpunewm-
HUK 3

ITCI

ITCI

ITCI

ITCI

ITCI

ITCI

ITCI

ITCI

ITCI

ITCI

Mpuem-
HUK 4

RBRF

RBRF

RBRF

RBRF

RBRF

RBRF

RBRF

RBRF

RBRF

RBRF

Mpuem-
HUK 5

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR
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LN

msa PICOM

OuddhepeHumansHan 3awuta asuratens

P_fh_2
«[yckoBoli Tok>

«HeBepHoe 3HaueHune>

OndbdepeHymnanbHasa 3awmra reHeparopa

P_fh_2
«Pa3HOCTb TOKOB>

«MaKcumMmasibHOe HanpsixeHue>

Pernctpauus HapylweHuii HopmanbHoro pexvma (c6op Ha

ypOBHE npucoeguHeHus/npouecca)

3anncb 0 HemcnpaBHOCTW

«Bpems 1 gata 3anucu>

«OcHoBaHune ansa 3anucu>

«faHHble 0 hopmMe KpuBOIi>

«ToK thaza 1>

«TOK hasza 2>

«TOK thasa 3>

«HanpskeHue asa 1>

«HanpshxeHue pasa 2>

«HanpskeHue ¢asa 3>

«[laHHble 0 cobbITUN>

<ycTaBKn>

«napameTpbl NOCNeAHAS HEUCNPaBHOCTb>
«napameTpbl NOCNeAHss HencnpaBHOCTb -1>
«napameTpbl NOCAeHAA HeucnpasHOCTb - 2>
HeucnpaBHoCTb peructparopa
MepenonHeHne namsTu perucrparopa
YnpasneHne pernctpartopom

Tpurrep

YcTaBku

Pernctpauus HapyleHuii HOpManbHOro pexuma (oueHka Ha

ypoBHE CTaHumun)

46

Jata n Bpemsa

3anucb 0 HeucnpasHOCTU
«BpeMs 1 garta 3anucu>
«OcHOBaHue Ans 3anucm>
«faHHble 0 hopme KpUBOI>
«TOK ¢hasza 1>

«TOK (pasza 2>

«TOK (hpasa 3>

NcTou-
HWK

PMDF
PMDF
PMDF
PMDF
PGDF
PGDF
PGDF
PDOV

RDRE

RDRE
RDRE
RDRE
RDRE
RDRE
RDRE
RDRE
RDRE
RDRE
RDRE
RDRE
RDRE
RDRE
RDRE
RDRE
RDRE
RDRE
RDRE
RDRE
RDRE
RDRS

RDRS
RDRS
RDRS
RDRS
RDRS
RDRS
RDRS
RDRS

Mprem-
HUK 1

CALW

CAU
CALW

RDRS

CAUW
CAL
CAlW
RDRE
IHMI

RDRE
IARC

Mpuem-
HUK 2

IHMI

HMI
IHMI

IHMI
IHMI
RDRS

ITCI

MNpunewm-
HUK 3

ITCI

ITCI
ITCI

ITCI
ITCI

RDRS

Mpuem-
HUK 4

RBRF

RBRF
RBRF

RDRS
RDRS

Mpuem-
HUK 5

XCBR

XCBR
XCBR



MpogonxeHne Tabnuubl A.2

LN msa PICOM

<HanpsxeHve ¢asa 1>
«HanpsxeHue pasa 2>
«HanpsxeHue casa 3>
«[laHHble O COBbITUN>
«ycTaBKku>
«napameTpbl MOCAeAHAA HEeUCnpaBHOCTb>
«napameTpbl MOCAeAHAA HEeWCnpaBHOCTb-1>
«napameTpbl MOCNEAHAS HEeUCNPaBHOCTb-2»
YcTaBku

ABTOMaTM4eCcKkoe MOBTOPHOE BK/KOUYEHWe
CurHanusaums
CobblITuA

CoCTOfiHMEe aBTOMATMYeCKOro MNOBTOPHOrO BK/IHOYEHUA
npucoegnHeHus

KomaHgbl Ha Bblk/o4aTesib Hanpsamyto uam yepes CPOW
«BknoYeHne BbikNOYATENSA»
3anpoc CUHXpoHM3aLun

KomaHfa Ha Bblk/to4YaTenb C perynupyemMoin  kommy-
Taymen

«BknoueHne BbikOYATENA»
YcTtaBku

PesepBrpoBaHue 0TKa30B Bbik/OYaTeNei
MHopmauusa o HencnpasHOCTU
MHaukauma oTknYeHus
KomaHpa Ha oTknio4veHne
YcTasku

BbicokoyacToTHasA 3awmuTa Uan 3awmra NUMHUN KOHTPO/bHbI-
MW nposogamun

PJh_3

®yHKUMA nokanusatopa HeucnpasHoCTel
NokanusaTop HeucnpaBHoOCTel
YcTaBku

KOHTpONb cuHXpoHU3aLuuu
MNHAVKaUNA CUHXPOHM3MA
YcrtaBku

BfokMpoBKa Npu KavyaHWsX MOLLHOCTU
P_fh_3

O6paboTka aBapuiiHbIX CUTHAI0B
KoHTponb dpyHKuuni
ABapwiiHble curHanbl (Cym.)
NHAavKauna aBapuiiHbiX CUTHaNoB

O6HOB/MEHNE NEPeYHst aBapuiiHbIX CUTHANOB

NcTou-
HUK
RDRS
RDRS
RDRS
RDRS
RDRS
RDRS
RDRS
RDRS
RDRS
RREC
RREC
RREC
RREC

RREC
RREC
RREC
RREC

RREC
RREC
RBRF
RBRF
RBRF
RBRF
RBRF
RCPW

PMDF
RFLO
RFLO
RFLO
RSYN
RSYN
RSYN
RPSB
PMDF
CALH
CALH
CALH
CALH
CALH

Mprem-
HUK 1

IHMI

CALH
CALH
IHMI

XCBR

RSYN
Cswi

IHMI

IHMI
CALH
XCBR
IHMI

CALH

IHMI
IHMI

CSwi
IHMI

CALH

IHMI
IHMI
IHMI
IHMI
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Mpuem-
HUK 2

ITCI

ITCI

CPOW

ITCI

ITCI
IHMI

ITCI

IHMI

ITCI
ITCI

ITCI
ITCI

IHMI

ITCI
ITCI
ITCI
ITCI

MNpunewm-
HUK 3

RDRE

ITCI

ITCI

ITCI

ITCI

SSYS

Mpuem- Mpuewm-

HUK 4 HUK 5
P..R A..C
RREC GAPC
P..R A..C
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WcTtou- Tlpuem- Tpuem- TMpuem- T[puem- [Npuem-

LN WA PICOM HUK HUK 1 HUK 2 HUK 3 HUK 4 HUK 5

ABapuiiHble curHansl (nepeveHnb) CALH IARC
KButuposaHue CALH  IHMI ITCI
NHankauns cobbiTuii CALH  IHMI ITCI
CobbiTua (cym.) CALH  IHMI ITCI
OG6HOBNEHNE NepeyvHs COobbITUiA CALH  IHMI ITCI
Cob6bITVA (apXuBHbI/ NepeyeHb) CALH IARC
YcTtaBku CALH IHMI ITCI

KoHTponnep kommyTaTopa (06paboTka komaHg Ha ypoBHe CSW1

npucoeguHeHuns)

KomaHnabl Ha nNpsMoe nepeknioyenne unnm yepes CPOW. CSWI XCBR Xxswi CPOW
ecnu NpUMeHMmMo
<Bblk/NtoyaTens B nonoxeHun ON (Bkn.)> CSswi
«BblKNOYaTesnb B nonoxeHun OFF (oTkn.)> CsSwi
KoHTponb dyHKuwmi CSWiI CALH IHMI ITCI
MHankaunn CSwiI SSYS
CobbITuA'I3meHeHne nonoxeHus CsSwl  CALH IHMI ITCI
MHAnKaumna nonoxeHuns CSWI IHMI ITCI
HeakcnnyaTtaumoHHas uHgopmauus CSWiI IHMI ITCI
OcBob6oxaeHune CSwi IHMI ITCI
3anpoc CSwi CILO
3anpoc CUHXpoHu3auuu CSwiI RSYN
YcTasku Cswi IHMI ITCI

KoOHTponniep BbIkAOYATENS C CUHXPOHHLIM NepekiioyeHnem CPOW

KomaHAbl HanpsiMyto Ha BblK/oYaTesnb CPOW XCBR
«Bblkntouatens ON> CPOW
«Bblkntovatens OFF> CcPOW
KoHTponb dhyHKUNiA CPOW CALH IHMI ITCI
NHankauum CPOW SSYS
Co6bITUAM3MEHEHNE MOMTOXEHUA CPOW CALH IHMI ITCI
MHAnKaumna nonoxeHuns CPOW IHMI ITCI
HeakcnnyataumoHHas nHdopmMayms CPOW IHMI ITCI
OcBoboxaeHne CPOW IHMI ITCI
YcTaBku CPOW IHMI ITCI

Bnokuposku CILO SSYS
CobblITuA CILO CALH  HMI ITCI SSYS
MHankaunn CILO CSwi IHMI (CILO)
OcBoboxaeHne CILO CSWI  (CILO)
3anpoc CILO (CILO)
MonoxeHne pacnpegycrpolicTea CILO (CILO)
YcTaBku CILO IHMI ITCI (CILO)
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MpogonxeHne Tabnmubl A.2

LN msa PICOM

NHTepdpelic onepatopa Ha ypoBHe YCTpOICTBa UM CTaHLuUW
— TO Xe ANnA nHTepdeica yaaneHHoro ynpaBneHus (BO3MOxX-
Hbl HEKOTOPbLIE OrpaHuYeHus)

KeutuposaHue

KomaHgbl

KomaHabl Ha pacnpefycTpoiicTBO U TpaHcgopmaTopbl
Mpumepsbl

«Bblknoyartenb B nosoxeHnn ON>

«Bblknoyatenb B nosoxeHnn OFF>

«nepeknoyaTesnib 0TBETB/EHNA 06GMOTKM B MOMOXEHUN
UP (BBEpPX)»

«nepeknoyaTesib 0OTBETB/EHNA 0GMOTKM B MOMOXEHUN
DOWN (BHU3)>

MHankauum

Ycrasku (4N KoHdurypaunun/akcnnyatauum scex LN. ecnu
npyUMeHUMo)

YcTtaBku (ana kKoHdurypauun/akennyatayum scex LN. ecniu
NPUMEHNMO)

YcTaBku (419 KoHdurypauuu/akcnayatauum scex LN. ecan
npuMeHUmMo)

Mpumepsbl
«flata n Bpems>
«Pexum akcnnyarayun>
«B pa6oTte>
«Pa36/10kMpoBKa NMOBTOPHOTrO BK/IHOUYEHUSA»
«napamMmeTpbl 4715 BblKNOYaTENSA»
«napameTpbl AN pasdbeUHEHUSI»
«napameTpbl ANA NepeknoyaTens oTBETBEHUN
06MOTKM >
«napamMmeTpbl 419 c6opa TeKyL X AaHHbIX»
<>

VHTepdgeiic yaaneHHoro MOHUTOpPUHIa
KsutnposaHue

KomaHgbl (ecnu npumeHnmo/683 paboTbl pacnpegycT-
poiicTea)

HacTpolikn (ans koHdurypauyuu/akcnnyatauum scex LN.
ecnn NpYMeHnMo)

HacTpoiikn (ans koHdurypauun/akcnayatauymm scex LN.
ecnn NpuMeHnmo)

HacTpolikn (ans koHdwurypauuu/akcnayatauymm scex LN.
ecnu NpYUMeHUMo)

ApxuBaLus
CobbITuA
KoHTponb dpyHKUNiA
MHankaumm
XpaHumble 3HaueHusi/3anucu
«3anncu o HapyLeHUsx»
«CTaTUCTUKA»

HacTtpoliku

McTou-
HUK

IHMI
rrci

IHMI
IHMI
IHMI
IHMI
IHMI
IHMI
IHMI

IHMI

IHMI
IHMI

IHMI
IHMI

IHMI
IHMI
IHMI
IHMI
IHMI
IHMI
IHMI
IHMI

IHMI
IHMI
IT™I
IT™I
IT™I

IT™I
IT™I
IT™I

IARC
IARC
IARC
IARC
IARC
IARC
IARC
IARC
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Mpuem- TMpuem- [puem- [Npuem- [puewm-
HUK 1 HUK 2 HUK 3 HUK 4 HUK 5
CALW

GGIO  GAPC

CSWI  ATCC

CALH ITCI IHMI IT™I SSYS
R_ A.. C... L. A..
G... M... L... T.. X...

Y. Z... S

CALH IHMI

GGIO GAPC ATCC

P._ A_ C... L A

G V._ L T. X.-

M Z. S

IHMI ITCI

IHMI ITCI

IHMI ITCI SSYS

IHMI ITCI TR RDRS

IHMI ITCI IT™I
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MpogonxeHne Tabnuubl A.2

LN

msa PICOM

ABTOMAaTMYecKoe ynpasfieHne nepeknoyaresiem oTBeTBie-

HUN 06MOTKM

50

KomaHgb!

«nepeknyartenb OTBETB/IEHWII OOMOTKM B NOSIOXEHUN
upP>

«nepeknoyaTesib OTBETBIEHUI I OGMOTKN B MOMOXEHUM
DOWN>

Pexum akcnnyaTauuv pacnpegyctpoiictea
KoHTponb dhyHKUNA

«cocTosiHme M-npoiecca Hey0B/eTB.»
«CcoCTOsIHNe nepucepuiiHbix 610K0B HeyAO0BNETB.>
«COCTOSIHVE 3/M1EMEHTOB y3na>

«HanpsxeHne nuUTaHus»

«CMNOHTaHHOE nepenosiHeHne 6ydepa>

«olwmnbKa napasnnenpHoro cpabarbiBaHus >
KoHTponb akcnnyatauuu

«MOHWKEHHOEe HanpsXeHne»

«NOBbIWEHHOE HanpshXeHne»

«neperpyska rno TOKy»

Pexum akcnnyatauuu

«JIOKaNbHbIA pexuM 3akcnayatauumn»
«yfaneHHbIi pexum akcnayatauumn»
«3Kcnayataumsa B pyYHOM pexummes
«3Kcnayarayms B aBTOMaTUYeCKOM pexvmMe»
«OAVHOYHAas onepauuns»

«napannenbHas onepauyuns»

HacTpoliku

«OKaNbHbI pexum akcnayatauum»
«yAaneHHblii pexumM akcnayarauum»
«3KcnayaTtauua B py4YHOM pexumMe»
«3Kcnayataums B aBTOMaTUY4ECKOM pexume»
«npefenbHoe 3HayeHune MOHWKEHHOTo HanpsXXeHus»
«npefenbHoe 3Ha4YeHue MOBbILEHHOIO HamnpsXeHus»
«npefefibHoe 3HayeHne neperpyskn no TOoKy»
«BblOpaHHas ycraska»

«B COOTBETCTBUU C BbIGPAHHOI NUHUE»

ABTOMAaTWNYECKOE YNpaB/ieHNEe HaNpsHKeHUEM

KomaHgb!

«nepeknoyaTenb 0TBETBEHUA 06MOTKM UP»
«nepeknoyaTens oTBeTBNeHUA 06MoTkM DOWN>»
KoHTponb yHKUNiA

Pexum akcnnyartauuu

HacTtpoiiku

NcTou-
HWK

ATCC

ATCC
ATCC

ATCC

ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
AVCO
AVCC
AVCC
AVCC
AVCO
AVCO
AVCO

Mprem-
HUK 1

YLTC

YLTC

cswi
CALH

CALH

IHMI

IHMI

YLTC
YLTC
CALH
CALH
IHMI

Mpurem-
Kn* 2

IHMI

1

ITCI

fTCl

IHMI
IHMI
mc

MNpunewm-
HUK 3

ITCI

ITCI

ITCI
ITCI

Mpuem-
HUK 4

Mpuem-
HUK 5



MpogonxeHne Tabnmubl A.2

LN msa PICOM

YnpaBneHne peakTUBHOW MOLLHOCTbIO
KoHTponb thyHKUNIA
Pexum skcnnyatauuu
HacTpoliku

Pexum akcnnyaTaumu pacnpagycTtpoiicTsa

YnpaBneHue gyroracutenibHol KaTywkoli (kaTyLwkoi MeTep-

ceHa)
KomaHgbl
«BbITSXKHOW cepAeyHnK B nonoxeHnn UP>
«BbITSHKHO cepAeyHuk B nonoxeHnn DOWN>
KoHTponb dhyHKuuni
Pexum akcnnyatayuu
HacTpoliku

OTKNOYEeHNE npun Hyne HanpsaxeHus
P fh 2

ABTOMaTU3NpPOBaHHOE ynpasB/ieHNne TEXHOMOMMYECKUM Npo-

ueccom (obuero Tvna, NnporpammMupyemoe)

MpuyMepbl NpuBeAEeHbl HUXE:

OTKNOYEHME Harpys3ku
KoHTponb dpyHKuuii
Pexum akcnnyatauuu
MHaukaumna paboTbl
Pexum akcnnyaTauuu pacnpagyctpoiicTea
HacTtpoiiku

MepeknoyeHne nepegayn nUTaHns
KoHTponb hyHKUNiA
NHankauns paboTbl
Pexum akcnnyaTtauymm pacnpagyctpoiicTea
HacTtpoiikn

3ameHa TpaHcdopmartopa
KoHTponb thyHKUNiA
NHankauns paboTsbl
Pexum akcnnyaTauymm pacnpagyctpoiicTea

HacTpoliku

3ameHa CO60PHO LWNHbI
KoHTponb dyHKuWiA
NHavkauna paboTsl
Pexum akcnnyaTauuv pacnpagyctpoiictea
MonoxeHve pacnpegycTpoiicTea
KomaHgbl

HacTpoliku

NcTou-
HUK
ARCO
ARCO
ARCO
ARCO
ARCO
ANCR

ANCR
ANCR
ANCR
ANCR
ANCR
ANCR

PGDF
GAPC

GAPC
GAPC
GAPC
GAPC
GAPC
GAPC
GAPC
GAPC
GAPC
GAPC
GAPC
GAPC
GAPC
GAPC
GAPC
GAPC
GAPC

GAPC
GAPC
GAPC
GAPC
GAPC
GAPC
GAPC

Mprem-
HUK 1

CALH
CALH

CcsSwi

YEFN
YEFN
CALH
CALH
IHMI

CALN

IHMI
IHMI
Cswi
IHMI

IHMI
IHMI
Ccswi
IHMI

IHMI
IHMI
Cswi
IHMI

CALH
CALH
Cswi

Cswi
IHMI
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Mpuem-
HUK 2

IHMI
IHMI
ITCI

IHMI
IHMI
ITCI

IHMI

ITCI
ITCI
ITCI

ITCI

ITCI
ITCI

ITCI

ITCI
ITCI

ITCI

IHMI
IHMI

ITCI

ITCI

MNpunewm-
HUK 3

ITCI
ITCI

ITCI
ITCI

ITCI

ITCI
ITCI

Mpuem-
HUK 4

ZRRC

RBRF

Mpuem-
HUK 5

ZTCR

XCBR
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WcTtou- Tlpuem- Tpuem- TMpuem- T[puem- [Npuem-

Mmsi PICOM
LN ms PICO HUK HUK 1 HUK 2 HUK 3 HUK 4 HUK 5

ABTOMaTUYeCKOE OTK/IOYEHNE N BOCCTaHOB/IEHNEe Hanpsxe- GAPC

HUs
KoHTponb dyHKuuni GAPC CALH IHMI ITCI
NHavkauns paboTbl GAPC  IHMI ITCI
Pexum akcnnyaTauuv pacnpegycrpoicrsa GAPC  IHMI ITCI
3anpoc CUHXpoHMU3auun GAPC RSYN
MHankauun GAPC  IHMI ITCI
KomaHgbl GAPC CSwiI
HacTpoliku GAPC  IHMI ITCI
M3meHeHne {c60p W BblYUCIEHMNE) MMXU

KoHTponb dhyHKuuii MMXU CALH  IHMI ITCI

WHTerpanbHble napameTpbl MMXU  IARC IHMI ITCI

«3Heprus (kBagpaHt 1> MMXU

«3Heprus (keagpaHt H)> MMXU

«3Heprus (ksagpaHT LU)> MMXU

«3Heprus (keagpaHt IV)> MMXU

«MakcMmasibHas MOLWHOCTb (kBagpaHT 1)> MMXU

«MakcumasnbHasi MOWHOCTb (kBagpaHT H)> MMXU

«MakcuManbHas MOLWHOCTb (kBagpaHT 1H)> MMXU

«MakcuManbHas MOLWHOCTb (kBagpaHT IV)> MMXU

N3mepsiemble 3HavyeHUs MMXU  [HMI ITCI

HacTpoliku MMXU  [HMI ITCI MMXU
MN3meHeHne (c60p U BbluUCNEHME) MMTR

KoHTponb thyHKUNA MMTR  CALH IHMI ITCI

VHTerpanbHble napameTpbl MMTR  IARC IHMI ITCI

«3Heprus (kBagpaHT 1)> MMTR

«3Heprua (kBagpaHt W)> MMTR

«3HepnTa (kBagpaHT LU)> MMTR

«3Heprua (kBagpaHT 1V)> MMTR

«MakcumasibHasi MOWHOCTb (KBagpaHT 1)> MMTR

«MakcumanbHas MOLWHOCTb (kBagpaHT II)> MMTR

«MakcumanbHas MOLWHOCTb (kBagpaHT 1M)> MMTR

«MakcumanbHasa MowHocTb (kBagpaHT IV)> MMTR

M3mepsiemble 3HaYeHUsA MMTR  IHMI ITCI

HacTpoliku MMTR  IHMI ITCI

OTyertsl MMTR  IHMI ITCI
MocnepoBatesibHOCTU U HECUMMETPUN MSOI

KoHTponb dhyHKuuni MSOI CALH  [HMI ITCI

PacueTHble 3HavyeHus MSOI IARC IHMI ITCI
FapMOHUKN 1 MHTEPrapMOHUKK MHAI

KoHTponb yHKUNiA MHAI CALH IHMI ITCI

PacueTHble 3HavyeHus MHAI IARC IHMI ITCI
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WcTtou- Tlpuem- Tpuem- TMpuem- T[puem- [Npuem-

LN WA PICOM HUK HUK 1 HUK 2 HUK 3 HUK 4 HUK 5
Jlornyeckuii ysen «yctpoiicTBo» LLNO
MaeHTudukaTop-gaHHble LLNO  IHMI mc1 rui
<ngeHTudmnkatopbl/..» LLNO
HacTpoliku LLNO  IHMI ITCI IT™I
B«KOHPUrypauus» LLNO
O6uas 6e30MacHOCTb MPUIOXEHNI GSAL
CobbITuA GSAL CALH 1wl ITCI IT™I
JAnarHoctuyeckne faHHble GSAL IHMI ITCI IT™I
Bblkntovyartens XCBR
KoHTponb dyHKuumi XCBR CALH [HMI ITCI
«MONOXEHNE/6NOKNPOBKA BKIHOUYEHUNA» XCBR
«MONOXEHNE,'6NOKUPOBKA BbIKTHOYEHUA» XCBR

«BbnoknpoBKka aBTOMaTMYECKOro NOBTOPHOrO BKOUeHUA» XCBR

«aBapUiHbIA CUTHAN FNaBHOW Lenu» XCBR
«nNpefynpeauTesibHblil CUrHan r1aBHOW Lenm» XCBR
«aBapUiHbIA cUrHaN BCNOMOraTesibHOM Lenmn» XCBR

«npefynpeanTenbHblli cMrHan BcnomoraTenbHoli uenu» XCBR

«aBapuitHbIiA cUrHan npusoga» XCBR
«npeaynpeanTenbHbIA curHan npusoga» XCBR
«aBapUIHbIA CUTHAN WCTOYHUKA MUTAHUA» XCBR
«npegynpeanTenbHblli CUTHAN UCTOYHUKA MUTaHUSA» XCBR
Co6biTus XCBR CALH  |HMI ITCl
VHAWKALMA NONOXEHNS XCBR CSWI  |HMmI ITCI
«nofioxeHne / BblkOYaTeNb B NosoxeHnn ON» XCBR
«nofioxeHune / BbikNtoYaTenb B NosioxeHun OFF» XCBR

«MoJiIoXeHne ! BbiktoyaTesib B MPOMeXyTouyHoM noso- XCBR

XEHUN)»

s-t-cxema XCBR CSWI  [HMI ITCI
NHanKauma cocTosiHus XCBR XCBR  [HMI ITCI
«JIOKanbHbIA pPexum» XCBR

«Y[aneHHblil pexmm» XCBR

«BpPEMS BbIK/TOYEHUS» XCBR

«BpEMS BK/TOYEHUS» XCBR

«obwan 6n10KMpoBKa» XCBR

Vi3smMepsieMble 3HauYeHMA/3HAYEHUS cueTumMka XCBR TCPT
«MON0XEHNe/cUeTUMK onepauuii, nocrt.» XCBR

«NONOXeHne/cueTumK onepaunii, cépacoiBaemblii» XCBR

«pasfinyHble faHHble > XCBR

[unarHocTnyeckne faHHble XCBR CSWI [HMI ITCI
NaoeHTudunkaTop-gaHHbie XCBR CSWI  IHMI ITCI
«ngeHTndukaTopsbl'..» XCBR

53



FOCT P M3K 61850-5—2011

MpogonxeHne Tabnmubl A.2

LN

msa PICOM

<.. .ngeHTudunKauns nponsBoanTeNns»

<.. .ngeHTudukauns BbICOKOBOIbTHOrO NPUCOENHEHUS»
<.../lappec»

<.. ./Bepcus annapaTHbIX CPeACTB»

<.../Bepcusi BCTPOEHHOr0 MPOrpaMMHOro obecneyeHuns»
<.../Bepcusi nporpaMmMHoro o6ecnevyeHuns»

<umeHHas Tabnuukal...

<.../HOMWHanbHOe HanpseHue»

«.../HoMUHanbHOE BblAEpPXUBAEMOE HanpshkeHne rposo-
BOrO MMMysibca»

<..-/[HomunHanbHoe BblAepXunBaemoe KpaTtkoBpemMeHHoe
Hanps>XeHue HpOMbHﬂﬂeHHOﬁ 4acToTbI»

«.../HoMWHanbHas yactota»
«.. /HOMWHaNbHbIA HOPManbHbIA TOK»

«.../HOMWHaNbHbIA KPATKOBPEMEHHO BblAEpPXUBAEMbIIA
TOK»

«.. /HOMWHanbHbIA TOK OTK/TOYEHUS»
«.../HOMUHaNbHbIA pabounii pexmm»
«.../BCNnOMoraTesibHoe HanpshkeHue»

HacTpoliku

PasbegnHutens/3azemMnanwmii HOX/...

KoHTponb dyHKuWiA

CobbITuA

NHAVKaLNS NONoXeHns

«nonoxeHne ON»

«nonoxeHne OFF»

«nonoxeHne INTERMED (npomexyTouHoe)»
s-1-cxema

HacTpoliku

KOHTpONb MaTepuana M301sLWMKM, Hanpumep, KOHTPOSb
afnerasa ANs ra3on30/MPOBAHHON MOACTAHLMN
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KoHTponb dhyHKuuni

CurHanunsaums

«HU3KOe AaBneHne 3 aBapuitHbIX curHana»
Cob6biTnAa

«N30bITOYHOE AaB/ieHne»

«HW3Koe fJaBneHue 1 npeAynpefuTesnbHblil CUrHam»
«HU3KOe AaBfieHne 2 npeAynpeauTesnibHbIX CUrHana»
[narHocTuyeckne faHHble

HacTtpoliku

NcTou-
HWK

XCBR
XCBR
XCBR
XCBR
XCBR
XCBR
XCBR
XCBR
XCBR

XCBR

XCBR
XCBR
XCBR

XCBR
XCBR
XCBR
XCBR
XSWI
XSwi
XSwi
XSWI
XSwI
XSwI
XSWI
XSwi
XSwi

SIMS

SIMS
SIMS
SIMS
SIMS
SIMS
SIMS
SIMS
SIMS
SIMS

Mprem-
HUK 1

CSwiI

CALH

CALH
IHMI

IHMI
IHMI

CALH
CALH

IHMI

IHMI
IHMI

Mpuem-
HU* 2

IHMI
IHMI

IHMI
ITCI

rrci
rrci

HMI
IHMI

ICTI

ICTI
ICTI

MNpunewm-
HUK 3

ITCI

ITCI
ITCI

ICTI
ICTI

Mpuem-
HUK 4

Mpuem-
HUK 5
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MpopomkeHne Tabnmubl A.2

NcToy- TMpuem- Tpuem- [lpuem- T[puem- [lpuem-

Mmsi PKOOM
LN ma PIOO HUK HUK 1 HUK 2 HUK 3 HUK 4 HUK 5

ra3ou30/MpOBaHHas NOACTAHUMA — KOHTPO/b anekTpuyec- SARC

Kol gyrv
KoHTponb dhyHKUNiA SARC CALH IHMI ITCI
CurHanunsaums SARC CALH IHMI ITCI
«aBapuiiHasa curHanusauus — Hanuuue anektpuyeckoii SARC
Aymm>
CobbITuA SARC CALH [HMI ITCI
[narHocTnyeckne faHHble SARC [HMI ITCI
HacTtpoliku SARC CSOA IHMI ITCI
[asonsonmposBaHHaa NOACTaHUMA — KOHTPO/b yacTuyHoro SPDC
paspsaga
KoHTponb dpyHKuumi SPDC CALH [HMI ICTI
CobbITuA SPDC CALH [HMI ICTI
«npefynpeAnTesnbHbIl CUTHAN — Hasimume 4acTUYHOro SPDC
paspsaga>
[inarHocTuyeckne faHHble SPDC  IHMI Hor1
HacTtpoliku SPDC IHMI Tl
TpaHcdopmartop Toka (CT) TCTR
MapameTpbl npouecca (BbibOpka Toka) TCTR P_ R... M... A..
HacTpoliku TCTR  IHMI ITCI
TpaHccopmatop Hanpsxennsa (VT) TVTR
MapameTpbl npouecca (Bbl6opKa HanpsXeHus) TVTR P. R... M... A..
HacTtpoliku TVTR IHMI ITCI
CwunoBoii TpaHcthopmaTop YPTR
KOHTpOnb cpyHKUNIA YPTR  CALH [HMI ITCI
CobbliTuA YPTR CALH 11 ITCI
HacTtpoliku YPTR ATCC IHMI ITCI
Mepekntoyatesnib 0TBETB/IEHUA 0GMOTKM YLTC
KoHTponb doyHKLMiA YLTC CALH  IHMI ITCI
CobbITuA YLTC CALH IHMI ITCI
MepeknioueHre OoTBETBNEHMA 06MOTKM Ha paboTatouwem YLTC  ATCC
Asuratene
MonoxeHne nepeknyatenss OTBETBNEHUA 0OMOTKM YLTC ATCC [HMI ITCI
(BCD)
HacTtpoiikn YLTC ATCC [HMI ITCI
[yroracnTenbHas KaTywka (kaTywka MeTepceHa) YEFN
KoHTponb cyHKUNiA YEFN  CALH IHMI ITCI
CobbITuA YEFN  CALH IHMI ITCI
MepeknioyeHne kaTtywek Ha paboTatowem asuratene YEFN GAPC
lMonoxeHne KaTyLiKu YEFN IHMI ITCI ITCI
HacTpoliku YEFN  GAPC IHMI ITCI
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MpogonxeHne Tabnmubl A.2

NcTtou- Tpuem- [Mpuem- [puem- T[puvem- [puem-

LN WA PICOM HUK HUK 1 Kun* 2 HUK 3 HUK 4 HUK 5

Cunosoii LWWYHT YPSH
KoHTponb dhyHKuuii YPSH CALH IHMI ITCI
Co6bITus YPSH CALH  IHMI ITCI
Pab6oTatLWwnii WyHTUPYOLWKUIA BbikNoYaTenb YPSH
lMonoxeHune wyHTa YPSH GAPC [HMI ITCI
HacTpoiiku YPSH GAPC IHMI ITCI

BcrnomorartenbHas ceTb ZAXN

AkKymynsTopHas 6artapes ZBAT

BbicokoBonbTHLI BBOA 2BSH

BbicokoBonbTHbIN Kabesnb ZCAB

Bartapesa koHgeHcaTopoB ZCAP

Mpeo6pa3oBaTenb ZCON

leHepaTop ZGEN

Nunua nepegaun c rasosoii nsonsuyuei (GIL) ZGIL

BosaywHasa NuHUA anekTpocHabxeHus ZLIN

[suratens ZMOT

Peaktop ZREA

Bpauwatoujascs peakTuBHas cocTasrsiolias ZRRC

PaspsagHuk ans 3awmuTbl 0T NepeHanpsxeHuni ZSAR

Mpeo6pa3oBaTenb 4acToTbl C TUPUCTOPHbLIM ynpasneHnem ZTCF

PeakTnBHaa cocTasnsawwas ¢ TUPUCTOPHbIM ynpasneHnem ZTCR

06w nit BXOA'BbIXOL, GGIO
CurHanusauyus GGIO  CALH IHMI ITCI
CobbITuA GGIO CALH [HMI ITCI ATCC
KOHTpo/b BCnoMoraTeibHOro ycTpoiicTea GGIO GAPC CALH ARCO
MHankaumn GGIO  IHMI ITCI
HacTpoliku GGIO W mc1
CocTosiHne GGIO  sSYs

CVHXpPOHU3aLNs BpeMeHU/LeHTpaNbHbI TakToBbI reHepa- SUM

Top
MHaukaumna paboTbl SUM LLNO
Bpemsa SUM Bee.
ecnu
npume-
HUMO
KOHTpONb cuctemsbl SSYS
Cob6bITnAa SSYS ki ITCI CALH
KoHTponb hyHKuUNiA SSYS  |HMI ITCI
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OkoHYaHve Tabnuubl A.2

LN

msa PICOM

WNHaukaumum

MoBpexpaeHune

MoBTOpPHbI 3anyck 6/10ka B paboTy
OcTaHoB paboTbl 610Ka
MepenonHeHne 6ydepa 6n10ka

Ownbka, TpebyoLwan CPOYHOro ncnpasneHus

FeHepauus TecToB

TecToBOE COO6LLEHME

McTou-
HIK

SSYS
SSYS
SSYS
SSYS
SSYS
SSYS
GTES
GTES

Mprem-
HUK 1

IHMI

CALH
CALH
CALH
CALH
CALH

Bee,
ecnu
npume-
HUMO

FOCT P M3K 61850-5—2011

Mpuem- Mpuem- [MMpuem- [Mpuewm-

HUK

rret
IHMI
IHMI
IHf.1l
IHMI
IHMI

2 HUK 3 HUK 4 HUK 5

SSYS
ITCI
ITCI
ITCI
ITCI
ITCI
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Mpunoxexuune B
(cnpaBou4HOe€)

MaoeHtudmkauma PICOM gaHHbIX
n Knaccugukaymns coobieHuni

B.1 BeegeHue

Css3b Mmexay LN onucbiBaeTcs nyteM o6MeHa Tbicayamu oTaenbHbix PICOM gaHHbiX. OgHaKo mMexay aTuMu
PICOM paHHbIMM MmeeTcs 60/bluOe CXOACTBO, Hanpumep, Bce PICOM paHHble, OnucbiBalOLWNEe OTK/IIOYEHNUS, KPOMe
NHAVBUAYANbHBIX UCTOYHMKOB, UMEeKT 60/iee UNn MeHee WAeHTUYHble Tpeb6oBaHUA K CBA3W, Kak onucaHo atpubytamu
PICOM. CnegoBaTenbHo, knaccugumkaymsa PICOM gaHHbIX N03BoAUNA Gbl MOAYUYNTh MCHEPNbIBAKOLLYIO KApTUHY TpeboBa-
HUIi 1 cnocobcTBoBana 6bl IWHEKTVUBHOMY MOAEMPOBAHUIO U ONpeaeneHunto TpebyeMoil Npon3BoANTENILHOCTN CBA3N.

B nepByto ouepenpb, Bce PICOM paHHble f0/KHbI O6bITh OnpeaeneHbl ANA MakCuMasibHO BO3MOXHOTo unucna LN un
Ha OCHOBaHWM 06LLEero HasHavYeHus n Hannuua obLnx aTpubyTos pacnpegeneHsl no Tunam PICOM gaHHbIX. PesynbTatsl
MOXHO yBuaeTb B B.2.

MonyuyeHHble TuNbl PICOM fgaHHbIX C Hanbonee BaXHbIMM 06WMMK aTpubyTamu npuBegeHbl B B.3. LUupokas
o6nacTb 3HauYeHuli Tpe6oBaHUi KO BpeMeHU nepegayn oTobpaxaeT UHAMBUAYAIbHbIE NOTPEBHOCTM DYHKLMIA. MOCKONbKY
noBbllWEHHbIe TPeboBaHNA BCerAa BkIOYalOT B cebs TpeboBaHMSA HU3LIEro nopsigka, Tpe6oBaHUs MOTyT ObiTb CBEAEHbI
K Undppam ANa TUNOB COOBLLEHWIA, NpeACTaBNEHHbIX HUXE.

BaxHbIM A8 NPaBUbHOTO UCMOMTHEHNA (OYHKLMIA Y KPUTUYECKUM A8 N060ro TpeboBaHnsa K Npon3BOAUTENBHO-
cTn obecneynBaloLleil cuctemsl CBA3N ABNASETCA MakcuManbHoe BpeMs, Bbifensemoe Ans MHopmaLunoHHOro obMeHa.
B KOHTEKCTe HacTosWero ctaHgapTa 3To BpeMs Ha3biBAeTCA BPeMEeHeM nepefadyn v 4eTko onpegesieHo B 13.2.

B 13.7 Tunbl PICOM gaHHbIX CrpynnupoBaHbl B CEMb TUMNOB COO6LLEHNI, 1 06/1aCTb 3HAYEHWI UX aTpUByTOB CTPYK-
TypupoBaHa Mo knaccam npov3BoAUTENIbHOCTU. MPUBOANTCS TakKe HeCKosIbKO pekoMeHAauuii B OTHOLIEHUN TUMNYHbIX
NPUIOXEeHNA 1 pacnpegeneHns uHTepdeiicos.

B 13.5 npuBeAeHO BBEAEHME W OMWCAHUE UCMOJIb30BaHUS TUNOB COO6LLEHWA, B 13.6 — BBeAEHUe ¥ onucaHue
MCMNO/Ib30BaHNA KNaccoB NPOU3BOAUTENBHOCTH.

B.2 NgeHTudukauyns n pacnpegenedme tTunos PICOM gaHHbIX

Tab6nuya B.1— VaeHTudukayma n pacnpegenenne Tunos PICOM gaHHbIx. YacTtb 1

VaeHtudmkaumna 1 5 B 7 10 10 12 12 22 24 9 10 17 19 18 13 18 12 10 10 10 10 11 26 10
Tuna PICOM *> 19 17 10 n 1
NOTVYECKUI 5 ?
Y3E/ PICOM a g b
5 I
8 n & ¢ g a
1 8 qE) Lol 0 ©
g g § L ¢ g5 kB oS
c % A ;( T c
= ? 6 C o) s
2 5 8 X < g) 2 7 S y @
g8 z é [ ' % Z K K 3 % r
188y xE .0pr " Lgakosiyg
PopEfg ety it i b iy
s s £ ® b a . ? 3 5 §
) 8 9 X a g
,:i( g 0 ‘E SB( x < g} § Q § @ % o 2 (% v;( % B % % % § a
0 o é . x a
U B s &y < BEE g g -
s 1§ : AN ¥
X § g % A
X & ¢ a &
< . 0
o
P... (3awmTa) X X X X X X X X
RDRE X X X X X
(pervcTpaups Hapy-
WWEHUA Ha YpOBHe
npucoeHeHuns)
RDRS X X

(peructpauysi Hapy-
WeHulii Ha ypoBHe
cTaHumn)
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MpopomkeHne Tabnuubl B. 1. YacTb 1

MaeHTumkaums
T1Na PICOM *e

NOMMNYECKUI
Y3E/1 PICOM

RREC
(aBTOMaTUYeckoe
NOBTOPHOE BK/IOYe-
Hue)

RBRF (oTka3
BblKk/lOUaTens)

RCPW
(BbICOKOYACTOTHASA
3almTa uam sawmta
JIMHAN KOHTPOJTbHbI-
MV NpoBOAaMM)

RFLO
(nokanusartop Hewc-
npaBHOCTElA)

RSYN (KoHTpoOnb
CUHXPOHN3MA)

RPSB
(6nokupoBka npmn Ka-
YaHMSIX MOLLHOCTW)

CALH (o6paboTka
aBapuiiHbIX  CUTrHa-
noB)

Cswi
(koHTpONNEp
noyatens)

CILO
(6n0knpoBKN)

ATCC
(koHTponnep nepe-
Knouatens oTBeTB-
neHnii 06MOTKM)

BbIK-

IHMI (4enoBeko-
MaLUWHHBIA  MHTEp-

dpelic)
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OkoH4aHve Tabnuubl B.1 YacTb 1

nexmidonkauma
Tvina PICOM

JIOTNYECKAA
Y3E/ PICOM

ITCI (MHTepdpeiic
TeneynpasneHus)

ITMI  (nHTepdpelic
TENIEMOHUTOPUHTa)

IARC (apxuBaups)

AVCO
(ynpaBneHue Hanps-
XeHnem)

ARCO
(ynpasneHve peak-
TVBHOW MOLLHOCTbHO)

ANCR
(ynpaBneHve fyrora-
cuTenbHOl KaTyu-
KOIA)

AZVT
(oTKNOUEHNE NpU
Hy/fle HanpshKeHus)

GAPC
(aBTOMaTH3MpPOBAH-
Hoe ynpasrneHue
TEXHO/OTMYECKNM
npoueccom)

P BEraoee
XENJITIOOHMB WX O 650

WHdhopmaums 0 HencnpaBHOCTU (KpaTkast)
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a NgenTndpukauma trna PICOM gaeT npubansntenbHyto knaccudumkaumio Beex 3anpatuvsaeMbix PICOM gaH-

HbIX COrnacHo nx anI/I6yTaM.
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Tab6nuya B.2— NaeHTudpmkauma n pacnpegenexve tunos PICOM gaHHbIX. YacTtb 2

VpoeHtudmkaums
wna PICOM*

JIOMYECKWIN
Y3E/ PICOM

P... (3awwmTa)

RDRE (peructpa-
LUMs HapylueHuid Ha
YPOBHe npucoeunHe-
HUS)

RDRE (peructpa-
uMsi HapylleHuii Ha
YPOBHE CTaHLmK)

RREC (aBTOMaTu-
yeckoe MOBTOPHOE
BK/1HOUEHME)

RBRF (0TKa3 BblK-
novarens)

RCPW (BbicoKoO-
yacToTHas 3awmra
UM 3awmTa MHUK
KOHTPO/IbHbIMW NPO-
BoZamu)

RFLO (nokanusa-
TOp  HeucnpasHOC-
Tel)

RSYN (KoHTpOnb
CUHXPOHN3MA)

RPSB (610knpoB-
Ka npu  KavaHusax
MOLLHOCTW)

CALH (o6paboTka
aBapuiiHbIX — cuUrHa-
noB)

CSWI  (KoHTpon-
nep KommyTartopa)

CILO (6510KMpOBKN)

ATCC
(koHTpONNep nepek-

noyatens oTBeTee-
HWiA 06MOTKM)
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OkoHYaHve Tabnuubl B.2.

Vaentndukauma

TmnaPICOM *'

NOTrNYECKM N
Y3EN PICOM

IHMI (4enoBeko-
MalUUHHbIA UHTEp-

tpeiic)
ITCl (uHTepdeliic
TeneynpasneHus)

ITMI (MHTepdpeiic
TENIeMOHUTOPUHIA)

IARC (apxviBauusi)

AVCO (ynpasne-
HVMe HanpshxeHuem)

ARCO (ynpasneHvie
peakTUBHON  MoOLLU-
HOCTb0)

ANCR (ynpaBne-
HWe pyroracutenb-
HOW KaTyLLKOM)

AZVT (oTK0UeHVE
npu Hy/e Hanpsxe-
H¥A)

GAPC (aBTOMaTu-
31pOBaHHOE ynpas-
NeHne  TexHonoru-
YeCcKMM MpoLieccom)
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"I peHnTndpukauma tuna PICOM gaeT npubnusnTenbHyto knaccudukaumio Bcex 3anpatuvsaemMbix PICOM aaH-
HbIX COMNIACHO VX atpubyTam.
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Tab6nuuya B.3— VaeHTudukaumsa n pacnpegenexue tunos PICOM gaHHbIx. YacTtb 3
7 10 10 12 12 22 24 9

MaeHTumkaums
ina PICOM*

NOMNYECKUI
Y3EN PICOM

MMXU
Hue)

(n3mepe-

MMTR (perucTpa-
L1 U3MepeHunin)

MSQI (nocneposa-
TeNbHOCTb...)

MHA|
(rapmoHuKH...)

LLNO (KOHTPO/b 1
naeHTuukaums
YCTPOIACTBA)

GSAL (o6was 6e-
30MacHOCTb Npuso-
XKEHNIA)

XCBR (Bblkntova-
Tenb)

XSWI (pa3begnHu-
Tenb)

SIMS  (koHTpO/b
maTepuana u3ons-
ywm)

SARC (obHapyxe-
HMe afneKTpuyeckoi

AYT)

SPDC (4acTuyHbIi
paspsz)

TCTR (TpaHcdop-
MaTop Toka)

TVTR (TpaHcdop-
MaTop HanpshkeHus)

YPTR
(cvnoBoii  TpaHc-
hopmatop)
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Mpogomkenne Tabnmuybl B.3. YacTb 3
7 10 10

MaeHTumkaums 1 5

TMnNaPtOOM*

JNIOMYECKINA
Y3E/1 PICOM

Xoan go

SBOR0 XGOS

= @8R X<

YLTC (nepekntoya-
TeNb OTBETBNEHU
06MOoTKM)

YEFN (ayToracu-
TembHasa  KaTyllka,
KaTyLuka MeTepcoHa)

YPSH
LUYHT)

(cnnosoii

2GEN (reHepatop)

ZTCF (KoHfeHca-
TOp C TUPUCTOPHbLIM
ynpasfieHvem)

ZCON (npeo6pa- X
3o0Batesib )

ZMOT (aBurarenb) X

ZSAR (pa3pagHuk X
[151 3aLUTBI OT Nepe-
HanpsHXeHuin)

ZTCF (peaktop ¢ X
TUPUCTOPHLIM Y-
paBneHnem)

ZRRC (Bpawa- X
TeNlbHasAs  peakTuB-
Has cocTaBnawoLas)

ZCAP (6atapesa x
KOHJEHCaTopoB)

ZREA (peakTop)

ZCAB (KoHTpOonb X X
Kabens)

ZGIL (nvHmns nepe- X X
[aun C rasoBoii 13o-
naumeit)
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OkoH4aHve Tabnuubl B.3.

MaeHTumkaums
tuna PICOM*

NOMNYECKUI
Y3EN PICOM

2LIN (Bo3aywHas
JINHUS 3NEKTPOCHab-
XeHus)

ZBAT (akkymyns-
TopHasa GaTapes)

ZAXN (Bcnomora-
TenbHas ceTb)

GGIO (o6wpii BXog"
BbIXOZ)

ST1M (CMHXPOHM3a-
uus BpeMeHN)

SSYS (KOHTpOnb
cUCTEMbI)
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TECTOB)

1

—EOR0 XG>

YacTb 3
7 10 10

5

omm go

= @8R X<

6

TP P 00 O >ExOAON0 B

THF ORUIDUPE O XOEOBIDOL X W00 <WXH0,

D> >Bup (YO>S

™ a0 0pR 01T (B

12

Vemaaw garox

12 22

X o

BSxe

>Xowr 8>3 o

24

X o O
AIODE= O X Vgago ©

10

Oxmoﬂgn.ggoo OguART Ao <V ON D *

17
19

8 2g—m e
P odOw F<O0YE [upx

19

18
17

2 < axsen
SO aomw < AT X

18

Bow e YU ow o

10

O6Hapy>eHHbI CUHXPOHM3M

=
o

O BUNUXSOBX >EE OATIXO0IS 0Age OFK &

10

T OO XOX B8O O X

10

THE W © FRIAVIX < XM TOCm

© OX00 BHE@ O XN -BUT XECTIX © X BOCP

Cnincok aBapI/IﬁHbIX CUrHa/10B

FOCT P M3K 61850-5—2011

26 10

XAX 3O 88Xxe

AP XX <> 5o

a@lpeHTudukaumsa Tuna PICOM gaeT npubamsnTesnbHy0 knaccudmkaumio Bcex 3anpawwmsaemMbix PICOM gaHHbIX

COrnlacHo nx aTpubyTam.
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Tab6nuya B.4— NaeHTudmkauma n pacnpegenexve tunos PICOM gaHHbIX. YacTtb 4
10 10 10 11 10 27 28 10 10 21 21 10 1s

MaeHTumkaums
ina PICOM*

JIOMYECKINA
Y3E/1 PICOM

MMXU
Hue)

(n3mepe-

MMTR (perucTpa-
LUsi U3MEPEHNIA)

MSQI (nocnepo-
BaTe/IbHOCTb...)

MHAI
(rapmoHwuKu...)

LLNO (kOHTpOsib U
naeHTudunkauus
ycTpoiicTBa)

GSAL (o6bwas 6e-

30MacHOCTbL Mpuo-
XEHWIA)

XCBR (Bblkt04a-
Tenb)

XSWI (pazbegnHu-
Tenb)

SIMS  (KOHTpOSIb
maTtepuana u3ons-
Lnn)

SARC (obHapyxe-
HMe 3neKTpuyeckoi
Ayrv)

SPDC (4acTuyHblii
paspsf)

TCTR (TpaHcchop-
MaTop ToKa)

TVTR (TpaHccop-
MaTop HamnpskeHus)
YPTR (cunoBoii
TpaHcdopmartop)

3-chasHblin)

YLTC (nepekntoya-

Tesnb OTBETBMEHWIA
06MOoTKNM)
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Mpogomkenne Tabnmubl B.4. YacTb 4

MaeHTudmnkaums 10 10 10 v 10 27 28 10 10 21 21 10 16 17 12 14 14 4 4 8 9 25 4 25 24
TMnaPHOOM* 1n 1 12 12

NOMMNYECKUI
Y3EN PICOM ISE
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X 2930 X[ Brguow
Do WDSUOVENWE U1 (B0
ARG X0 U130
U = 3B LU S0+

YEFN (ayroracu-
TenbHas  KaTyLika,
KaTyLuka MNeTepcoHa)

YPSH (cunosoii
LLYHT)

Z6EN (reHepatop)

ZTCF (npeo6paso-
Baresb)

ZCON (npeobpa- X X X
30BaTesnb)

ZMOT (pBuratenb) X X

ZSAR (pa3psifHuK
[151 3aLUTbI OT Nepe-
HanpsHXeHni)

ZTCR (peakTop C X
TUPUCTOPHLIM YN~
paBnieHnem)

ZRRC (Bpala- X
TeNbHas  peakTuB-
Has cocTaBnswoLas)

ZCAP (6atapes X
KOHAEeHCaTopOoB)

ZREA (peakTop) X

ZCAB (KOHTpO/b X X X
Kabens)

ZGIL (/mHns nepe- X X X
[auv c rasoBoil u3o-
naumeit)

ZLIN (Bo3mywHas X X X X X
JINHWS 3N1EKTPOCHAb-
XeHuns)

ZBAT (akkymyns- X X
TopHasa 6artapes)

ZAXN (Bcnomora- X X X X X
TeNnbHas CeTb)
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OkoHuaHne Tabmuupl B.4. YacTb 4

MpeHTnmrkaums 10 10 10 »v 10 27 28 10 10 21 21 10 16 17 12 v 14 4 4 B 9 25 4 25 24
TnNa PICOM ¢ 1 1n 12 12
JIOTVIYECKIMI a
Y3E/ PICOM X 2 g) o ¥
£ S 2 3
X ¢ @ & % ) % X % 2 % é % g
£ 8 L 18 & 0 ® X
- 18 §< on 4 oXx X R g £ & 5 % ¢
g ¢ g ® 3 X @ 2 i 0 '
% 8 a_ 2 g e a g 8 8 i r 1 2 « a] 2 X
£ g 0 5
X o e g x o § 6 kox 8 AR SV S b
? ? B o ¢ a g 8 ¥ &8 54 & 8B 5 &0 % b X
Zg £ § x X X Tk od & P 8 Pog ol
X E é £ ® % 1 B o 2 H
S § 4 g % X X € © | AR
4 n 3 a X
5 2 5 & > e
X 2 1
(@)
GGIO (06wwwii Bxog' X X X X X X X X X X
BbIXO[)
STIM (cvHXpoHu3a- X X
Lu1si BpeMeHu)
SSYS (KOHTpOSb X X X

cucTeMmbl)

GTES (reHepatop
TecToB)

a>lWpenTndmkauma tuna PICOM pgaeT npubnusutenbHy Knaccudmkaumio Bcex 3anpalumBaembix PICOM
[aHHbIX COrNacHo 1x atpuéytam.
B.3 Tunbl PICOM gaHHbIX

Tunbl PICOM pgaHHbIX, NONyYeHHble B COOTBETCTBMM C Tabnuueih PICOM gaHHbIX Npy pasnoxeHun Ha PICOM
[laHHble NIOrMYecKknx y3nos, 0606LLeHbl B Tabnmue B.5 COBMECTHO C AnanasoHOM 3HauYeHwWii aTtpnbyTos.

Ta6nunuya B.5— Tunbl PICOM gaHHbIX. YacTb 1

Yucno atpubyTos

n - o P B AadH>>
q)lﬂf:l_:;ﬂ 3HaueHne PICOM natpubyT  TUMOBOV pexum 3HaYeHNs, 06be- aT;?;“g;FT)a pigfaeqe/ﬂemm) c-(l)—TG—
TVna €r0 3HaueHni® AMHEHHBIX 101 spauenns  + 0G/IACTb JHAUGHUM, g
PHOOM * 061aCTy 3HaveHMiA 0 6uTax2l  TUMMYHbIE LMdPbI, MC
TANUYHBIM Lndpam
1 MapameTpbl npouecca  Lukanyeckoe OT 110 8; 16 - 1O; 4
(BbIGOpPKA) 3HaueHve 1.2.35 -0.1;0.5:1:2:5; 10
2 MapameTpbl npouecca  Liuknnuyeckoe Or 170 8: 16 - 1000 2bl
(cpepHekBagpaTuyeckne) 3HadyeHue 1.2.3.5 -50: 100; 500:1000
3 M3mepeHHOe 3HavyeHne  3anpoc uuk- OT 140 64; 16 - 1000: 3
(pacueTHoe), Hanpumep nuyeckoro 3Ha- 4. 6.64 - 100; 500: 1000
3Heprus yeHus
4 Pernctpupyemoe 3Have-  3anpoc umk- OT 1po 512: 16 - 1000: 3
Hue (pacyeTHOe), Hampu- nuyeckoro 3Ha- 1.512 - 100; 500: 1000
Mep 3Heprus yeHns
5 MapameTpbl npouecca  Luknanyeckoe OT 1710 8; 16 -OT 1000 go 5000:  3°>
(HeanekTpunyecxue), Han- 3HayeHue 1 - 1000: 5000
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OkoH4aHve Tabnmupl B.5. YacTb 1

NpeHTun-
(hrkauma
TMna
PHOOM

10

12

13

14

15

3HaueHune PICOM v aTpmbyT
ero 3HayeHus'l

OTYeT (pacyeTHsblit), Ha-
npvmep CnNMcok B 06n1actu
3Heprum

OueHka HeucnpaBHOCTM
(pacueTHas), Hanpumep
paccTosiHue 0 Hencnpas-
HOCTU

CwmellaHHas mHcopMa-
LUusi 0 HewucnpaBHOCTMW
(pacueTHas) pasBepHyTas

CwmellaHHas mHcopMa-
LUMA O HeucrnpaBHOCTU
(pacueTHast), Hanpumep
perucTpauvsi HapyleHuii

Co06bITHe.'aBapuitHbIi
curHan

CobbITne/cnucok/rpynna
aBapuiiHbIX CUTHas10B

Tpurrep (pacyeTHblit),
Hanpumep Ans  Havana
OpPYroi oyHKuum

KomnnekcHasa  6710ku-
poBKa WM pasmblkaHue
(pacueTHas)

3anpoc  (pacyeTHblif)
KOHTPONA CUHXPOHW3MA,
6/10KVPOBKN 1 T. 4.

CoobuieHne ansa 6bicT-
poii LUIMpOKoBeLLaTenbHOM
nepegauu, Hanpuvep Ans
6710KMPOBXM/Pa3MblKaHNA

TVNOBOW pexvm

3anpoc daii-
na

3anpoc 3Ha-
YeHus

3anpoc daii-
na

3anpoc caii-
na

CnoHTaHHoe
co6bITne

CnOHTaHHbI
3anpoc cpaina

CnoHTaHHoe
cobbITne

CnoHTaHHoe
cobbITne

3anpoc crnoH-
TaHHOro co6bl-
™A

CnoHTaHHoe
cobbITne

Cwm. npumMevaHus K Tabnuue B.6.

Yucno atpubyToB
3HaueHns 06be-
[MHEHHBIX MO.
© 061aCTN 3HaYeHUIA
TANUYHBIM Lndpam

1

Ot 1lp02.

Ot 110 16;
1

1

FOCT P M3K 61850-5—2011

Pasmep Bpemsa nepegaun3d»

Tun
aTpubyTa (oTaeTLLinkn) c006
3HaueHWsi - 061acTb 3HAYEHUIA. WweHA

0 6uTax*1l - TUMNYHbIE LMGPbI, MC

1024 - OT 1000 o 5000. 5
- 1000; 5000
16 - OT 1000 o 5000. 3
- 1000; 5000
512 -OT 1000 go 5000; 5
- 1000; 5000
20000 - 5000 5
200000
1 0T 100 go 1000: 39
- 100: 500; 1000
128 -OT 100 go 1000; 5
1024 - 100: 500; 1000
1 -OT 1080 1000; 1
- 10; 50; 100; 1000
16 - Ot 10 o 100; 1
-10; 100
1 - Ot 10 o 100; 2
-10; 100
1 -1 1
-1
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Ta6nunuya B.6— Tunbl PICOM gaHHbIX. YacTb 2

NpaeHTn- 3aueHve PICOM Huceno an”66yT°B Pasmep Bpems nepesaundl 1,4
viKauys Haenm n TUNOBOI pexmm SHAuEHMA, OOBE-  arpugyTa (oTaet/umKn) c006-
TN atpueyT ero sHaveHua'l AVHEHHBIX MO:  3pauepms  » 06/1aCTb 3HAYEHUU. ieHVs
PrcoM *061aCTN 3HAYEHNA 1 GyTax* L -TURNYHBIE LMDPBI, MC
TUNUYHBIM Lndpam
16 CocTosiHMe npouecca Linknnyecknii 1 1 -OT 10 100 2°
3anpoc 0OCTOAHUSA -1; 10; 20: 50; 100
17 PacueTHoe cocTosiHune 3anpoc cocTtosi- 1 1 -Ot1 1480 100 2@
HUA -1:10; 20; 50:100
18 BHewwHwve ycnosus Linknnyeckuii 1 1 -OT1 10 100 2°
3anpoc CoCTOAHUA -1; 10: 20: 50; 100
19 Pexum akcnnyataumm Linknnyeckuii 1 1 -OT 10 go 100 3
3anpoc COCTOAHUA 16 - 10; 100
20 Mi3meHeHne cocTof-  CnoHTaHHOe Cco- 1 1 -OT 140 10 1
HUSA npovecca 6bITHE -1: 10
21 KomaHga CnoHTaHHas 1.5 - Ot 140 1000 7>
KomaHga 1 -1;2:5; 10; 50; 100:
1000
22 OTK/toYeHne CnoHTaHHast 1 1 -1 1
KOoMaHza
23 YcTaska CrnoHTaHHoe 1 16 -OT 10040 1000 3
3HayeHve - 100; 1000
24 NaeHTudukaums gaH-  CrnoHTaHHbINA 1 1024 - OT 1000 Ao 5000 5
HbIX, HacTpoiika 3anpoc chaiina - 1000: 5000
25 [OunarHocTnueckve faH-  CroHTaHHbI 1 1024 - 5000 5
Hble 3anpoc caiina
26 KeutuposaHo oneparto-  CrnoHTaHHas 1 1 OT 10 go 1000 3
pom Wy aBTOMaTUYecKM KomaHga - 10: 100; 1000
27 [Jata v Bpems 3anpoc uuKnu- 1 32 -OT 100 g0 1000 3
YeCcKoro 3HayeHusi - 100:1000
28 «MNyNbC» CUHXPOHU- Linknuueckasn 1 1 O10.1 go 10 6

3auuu KomaHga 0.1;0,5; 1:2:5; 10

11CornacHo 6a3oBomy onpegeneHnio PICOM cOCTOUT 13 OAHOIO 3/1eMeHTa AiaHHbIX (TOMIbKO 3HaueHue). Heko-
TOpble U3 3TUX 6a30BbIX 3/IEMEHTOB [JaHHbIX MOTYT 06beAVNHATLCA, CIN 3TO NPeACTaBNAETCA pasyMHbIM C NO3ULUK
NPUIOXEHNS.

21 He MeeT MeTKM BpeMeHU; He ABMsieTcA TpeboBaHNeM, HO OTpakaeT HeKOTOpble NPeACTaBIEHNS O CETEBbIX
[aHHbIX, HeO6X0AUMbIX BMECTe C BBOJOM /151 pacyeTa NoToKa AaHHbIX.

3L Onpegenexne cm. B 12.2.

41 B cooTBETCTBUM C 12.5.

a) To4HOCTb 25 MC UK MeHee.

B B nepcnekTviBe HEKOTOPbIE 3HAYEHUA B OTHOLLEHUN KayecTBa 3HEPrun MoryT 6biTb COO6LEHMAMY TUna la.

¢, CneuyanbHble 3HaYeHUs, HanpumMep Aas/ieHne, MoryT TpeboBaTb CoO6LeHuli Tuna 2.

a' AsapwuiiHble COOBLLEHNA 1 COBLITUA C NO3NLMKM 06PabOTKM aBapuwiiHbIX CUrHa/IOB U COGbLITUI, aBTOMaTVKa
MOXeT TpeboBaTb CO06LLeHNI Tuna 2.

B) 151 HEKOTOPbIX BbICTPbIX PYHKLMIA MOXET 6bITb 3anpoLUeHo cooblyeHne Tuna 1

KomaHgHoe coobLueHre, Co34aHHOe OnepaTopoMm Kak TUM 7. MOXET PacrnpoCTPaHATLCA Ha HMKHUX YPOBHAX

6bICTpee, Hanpumep OTK/YeHMe Kak TUM 1 Ha TeXHO/IOrMYECKO LInHe.
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Mpunoxexve C
(cnpaBo4Hoe)

onTummnsaumns ceasun

LN CHAXEHWsI Harpyskv Ha CUCTEMY CBSI3W MPY COXPaHEHWW MOJHOM TMBKOCTM HEOBGXOAMMO yuyecTb criefytome
MPUHLMMBI.

ECnm cuTyauus nosBONsET, B LIENSX CHUKEHWS1 Harpy3ku BMECTO LMK/IMYECKOTO 3anpoca 3HaueHusi crefyeT uc-
M0/1b30BaTh CMOHTAaHHbIE Nepefaun 1 LUMKINYECKU ONpoc Mexay flormdeckummn yanamv. Heobxoanmo o6patuTb BHU-
MaHWe Ha TO. YTO 3TW CMOHTaHHble Nepefadn BUAHbLI C YPOBHS MOSb30BaTesNs, a Ha 60/1ee HU3KUX YPOBHSAX MOXET
BO3HUKHYTb HEOGXOAMMOCTb LMKMYECKN 3anpalunsaTb WHOPMALMIO.

[nvHHble (pa3BepHyTble) ONMCaHKs AaHHbIX CliedyeT nepeckliaTe Ha aTane MHULMaIU3aLUUmM, KOPOTKUE UAEHTU-
(huKaTopbl — Ha onepaTUBHOM 3JTane.
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Mpunoxexve D
(cnpaBo4Hoe)

MpaBuna onpegeneHnsa PyHKUNA

[nsa onpefeneHns Tpe6oBaHuii k cBA3N B TepMuHax LN n PICOM onpefenexne thyHKUMU JO/MKHO COCTOSITb M3
Tpex LLaros:

- onucaHue yHKUMK, BKIOYas pasnoxeHne Ha LN;

- onuncaHve 10rM4eckoro y3na, Bkioyas ooMeHnsaemble PICOM faHHble;

- onucaHve PICOM pgaHHbIX, BK/IKOUYas atpubyThbl.

D.1 OnucaHue hyHKuUn

D.1.1 3agaya yHKLUK

[na kaxpoh hyHKUMM NpMBOAUTCSA ONMCaHWe, B KOTOPOM pa3bsCHAETCS 3afava yHKuMM B npegenax cuctembl
aBToMaTu3auum NoAcTaHUMM He3aBnCMMO OT eB pacnpegeneruns Ha LN. B aTom pasgene gomkeH ObiTb Takke onpege-
NeH KOHTEKCT, HEOOXOAUMBIA A5 BbINOAHEHUA (DYHKLMN.

D.1.2 Kputepwuii 3anycka oyHKLUn

Bcerga cylecTByeT Hekasl MpuymHa, Cnyxalas OCHOBaHWEM A1 MHULMALUMN KOHKPETHOM (OYHKLMK, Hanpumep:

- chyHKUMIO 3anyckaeT onepatop Yepe3 HMI-uHTepdpeiic;

- (hyHKUMIO 3anpalumsaeT apyras yHKUMA (XapakTepHo 418 aBTOMaTuKK);

- (DYHKLMIO 3arnycKaeT U3MeEHeHNe COCTOSHWA npoLecca (XapakTepHo A1 3aluTbl).

[omkHa 6bITb onpefeneHa NCxXofHas nNpuymHa ans 3anycka yHKUMn.

D.1.3 Pe3ynbTart uav nocneactaune aktusaunm yHKLMmn

Nio6as hyHKUMA NPUBOANT MM K HEKOEMY M3MEHEHMIO npoLiecca (Hanpumep, 3a cyHeT BK/IIYEeHUs Bblk/ovaTesns),
WM K HEKOEMY 3arycKy ApYyrol hyHKUMW, UK K HeKoemy yBeAOM/IeHUo onepartopa. JTOT pesynbTar uan nocneacrsne
aKkTvBaLumn AOMKHbI ObITb onpefeneHbl.

D.1.4NMpon3BoAnTENbHOCTL YHKLUN

B gaHHOM pasgene fomkHa 6biTb onpejeneHa HeobxoAuMas NosiHas NPOM3BOAUTENBHOCTL (OYHKLMK C NO3uLmK
cucTeMbl 1 NpuaoxeHus. CnefgosatenbHO, O6LWMIA 3anpalmBaeMblii OTK/IVK SBASIETCS CYMMOV BpemMeHu 3anycka, Bpe-
MeHW BHYTpeHHel 06paboTku, obLero BpemeHn nepegayn Ha PICOM v BpeMeHn 3a4epxkn B HTepdelice CBA3aHHOIO
npouecca. 3TO 3HAYMT, 4TO YNCTOE BPeMs nepefayn AaHHbIX Ha kaHase CBA3W A0/HKHO OblTb MeHbLUe 3TOro nokasaHus.
[lonoNHUTENbHBIA KPUTEPWIA NMPOU3BOAUTENLHOCTI, HaNpUMep, BK/IOYaeT B cebs TOYHOCTb, HEOOXOAMMYIO 4151 CUHXPO-
HU3aLum.

D.1.5 PasnoxeHne oyHKLUN

B faHHOM pasfernie CogepXuTca onmcaHne pasnoxeHns dyHkumin Ha LN 1 onpegenseTcs Yncio MMeoLyxcs, Kak
npaswno, HabopoB pasfoXeHUs.

D.1.6 BanmogeicTBue ¢ 4pyrnMu yHKLMAMN

[aHHble Hekoel OyHKLMM MOryT OGMEHMBATLCA AaHHbIMU ApYruX (OYHKUMIA. DTV AaHHble U UX 3HaYeHue ANns
paccmaTpuBaemoin pyHKUMN [OMKHBI BbITb YCTAHOBEHBI.

D.2 OnucaHve normyeckoro ysna

D.2.1 BeegeHune

Ans kaxgoro LN npvBoguTcs onucaHne, B KOTOPOM pasbsicHsaloTcs 3agaum LN B npegenax Bceld doyHkummn. Oco-
6EHHO BaXXHO onpefesieHne KOHTEKCTa, HeobxoAMMOoro Ans BbinosHeHnsa LN.

D.2.2 Kputepuu nycka

[lomkHbl 6bITb ONpeAeneHbl KpUTepun nycka u gpyrve Bxofbl LN ¢ nosuuyum casu.

D.2.3Bxofbl n BbixoAbl o PICOM gaHHbIM

Bxogbl 1 Bbixodbl LN onucaHbl o 06MeHMBaeMbIiM AaHHbIM, TO ecTb PICOM AaHHbIM CO BCEMMU CBSi3aHHbIMU
aTpubytamu, npueefeHHbIMy B 7.1. HO 6e3 peanusauum UM Npaswun KOAMPOBaHUS.

Bxofamu MoryT 6bITb NycK, OTK/IHOHYeHWe, 6/10KMPOBKA, HACTPOIKKM, aBapuiiHas 3anucb, MHGopMaLmsa O Hencnpas-
HOCTW. COObITUA C METKOV BpeMeHW, aBapuiiHaa CUrHanusaums KOHTPOAS, WHAMKALUMS NOMOXEHWS, KOMaHAbl, 3anpoc
MHdoOpMaLun 1 T. 4.

3HayeHne KpuTepus nycka 1 BXOA0B 3aBUCUT OT paccmatpusaemoro LN.

a) flaHHble, NnocTynatoLme 13 ceTu cBa3n (BXod), ¥ AaHHble, NoCTynatoLme B ceTb CBA3N (BbIX0OA), ON1caHbl 34ech B
HethopmaibHOM BUAE. DTO 3HAUUT, YTO faHHble paccMaTpMBAaIOTCA CO BCEMW CBA3AHHLIMW aTpubyTamyi NPUIoXKeHUs:;

b) LN-ornpasuTenb sBnseTcs UCTOYHNKOM, @ LN-nonyyatesnb — NPUeMHUKOM AaHHbIX, YCTaHOB/IEHHbIX B Npeje-
nax KOHTeKCTa Bcei oyHKUMK;
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) B LN-nonyyatene gomkHa 6biTb MHCOPMaLWS, 4TO 415 BbINOSIHEHUS CBOEN 3aJaun eMy Ao/DkHa 6biTb 0b6ecne-
YeHa BO3MOXHOCTb MPOBEPUTb MOSHOTY W NPaBU/IbHOCTb NepefaHHbIX AaHHbIX. OH JO/MKEH UMETb BO3MOXHOCTb NPO-
BEPUTb KAYeCTBO BXOAALLMX AaHHbIX, BKIOYaA MX Bo3pacT. CnefosartesibHO, BCEM [aHHbIM [O/KHa ObiTb NpUCBOEHA
MeTKa BPEMEHW, ec/in TO/IbKO CUcTemMa CBA3WM He nepefaeT [aHHble B YETKO onpefesieHHble BPeMEeHHble WHTepBasibl
(HesiBHOe MpUCBOEHWE MEeTKWM BpemeHu). Kaxablii LN-oTnpaBmTelb AOMKEH UMETb BO3MOXHOCTb BbISIBUTb BO3MOXHbIE
HeonpeaeneHHOCTM B OTHOLUEHMW KayecTBa HanpaBnsemblX faHHbIX W. eCM NPUMEHUMO, BbifaTb CO06LEeHNs 06
owmbKax.

D.2.4 PexuMbl akcnnyatauuu

PICOM pomkHa wuHcopmmpoBaTtb Apyrve LN pacnpefeneHHbiX qyHKUWMIA OTHOCUTENBHO T60T0 YXYALEHNS
KayecTBa AaHHbIX. Ecnu nonyuvarens nMeeT AOCTATOYHO BPEMEHU, MOXET OblTb Hamnpas/ieH 3anpoc Ha MnonyvyeHne
npaBu/IbHbIX [AaHHbIX. TeM He MeHee B C/lyyae CHWKEHUS KayecTBa WH(OPMAaLMOHHOrO obMeHa [O/KHO BbiTb
obecneyeHo OTKa3oycToinunBoe nosegeHve dyHkumn. PICOM Takke Heobxoauma AN1S BO3BPALLEHUS K HOPMaslbHOMY
pexvmy.

Moapo6Hoe onucaHve nocfefoBaTeNbHOIO noBefeHus pacnpefeneHHbix LN He fiBnseTcs 06beKToOM cTaHaap-
TU3aLMK HaCTOSILLEro CTaHaapTa. Tpe6oBaHue K B3aUMOZENCTBUIO Mexay pacnpeAeneHHbiMM LN fO/mMKHO OCHOBbIBaTb-
CA Ha CTaHJapTu3aumM CUHTaKcuca, CEMaHTUKM U KauyecTBa OOMEHMNBAEMbIX AaHHbIX.

D.2.5MNoka3aTtens Npon3BoAUTENTBHOCTU

TpeboBaHWs K NPOM3BOANTENLHOCTY NPU BbINO/IHEHUM ONepaLuii CBA3N Ha NOACTaHLMAX OCHOBaHbI Ha aTtpmbyTax
npoussogutenibHocT PICOM fgaHHbIX.

MpunoxeHue E
(cnpaBoyHoOe)

B3anmopenctBme OyHKUUM M NOTMYECKUX y3/10B

B3anmopgeiicTeme mexay hyHKUMAMM OnncaHo Yepes B3anmMogeicTaue cBAa3aHHbIX LN.

Mexgay LN cyuiecTByeT B OCHOBHOM ABa TvNa B3anMOAENCTBMS.

- VMiHchopmaumoHHoe B3aumogeicTBue: O6MeHMBaeMble [AaHHble NPefoCcTaBnsioT HEKOTOPY MHAOPMaLUI.
WHhopMaLmMOHHBI 06MEH He SBSETCA HEMpenioXHbIM YC0BUEM AN1S BbINOAHeHUs dyHkuum LN. n. cnefoBatenbHo,
LN ocTaloTcs aBTOHOMHbIMU. PyHKLUW, cOo3aaBaemble Takmy LN. 4acTo HasblBalOT MOKasIbHbIMU WU aBTOHOMHbLIMU
yHKUMAMN.

- ®yHKUMOHaNbHOE B3aumopgencTeme: obMeHnBaeMble faHHble He0OX0AMMbI ANS BbINOMHEHNA (OYHKUMIA, OHW He
ABNATCA aBTOHOMHbIMU. PYHKLUMM, co3faBaeMble Takumy LN. 4acTo HasbiBalOT pacnpefeneHHbIMU yHKLUMAMU.
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MpunoxeHune F
(cnpaBo4Hoe)

KaTeropuu dyHKUni

OnpefeneHbl pasnyHble kaTeropum qyHKUWiA. HekoTopble YHKLMM MOTYT NpuHagnexarb He TOSIbKO K 3aaaHHOi
Kareropum: nx pacnpefeneHvme Ha kaTteropum ycrioBHo.

F.1 ®yHKLNM CUCTEMHOTO CONMPOBOXAEHUSA

3TN hyHKLMM UCMONb3YIOTCA A8 ynpaBieHus camoit cuctemoil. OHM He OkasblBalOT NPsSIMOro BO3AENCTBUA Ha
npouecc. OHM obecneunBatoT YHKLWOHAIbHOCTb CUCTEMbI B LIE/IOM. OTU (DYHKLMK 06bIYHO BbINOHAIOTCA HENPEPLIBHO,
ABNASICL POHOM AN1A paboTbl cucTeMbl. VX 3agaya 3aknovaeTcsa B obecneyeHun rapMOHWYHOWM paboTbl CMCTEMbI C
CUHXPOHM3MPOBAaHHLIMU y3n1amu. B kadecTse npumepa MOXHO NPUBECTU:

- ynpaB/ieHNe CeTbio:

- CUHXPOHM3aLMI0 BPEMEHMU:

- CamMOonpoBEPKY Y3/10B.

F.2 ®yHKUNM KOHUTYPaLUN CUCTEMbI U TEXHUYECKOTO 06CTYXMBaHNSA

3™ PYHKUMM UCMONB3YIOTCA NpU HacTpolike UM pa3sepTbiBaHuM (06CNyXMBaHUM) cucTeMbl. OHU BKIHOYAIOT B
cebs1 HaCTPOVKN N U3MEHEHWE AaHHbIX KOHAUIypaLmm, MOUCK 1 U3BIEYEHUe N3 CUCTeMbl MHADOPMALIMK O KOHUTypaLmi.
3TN (PYHKLWUK BbINOJTHAIOTCS TO/IbKO OfMH pa3 Ha aTarne KOHMUrypauum UM HacTpoiiku CMCTeMbl aBToMaTu3auun noj-
cTaHumn. OBHOBMEHNS, pacLUMPEHNst UK Apyrue CyLLEeCTBEHHbIE N3MEHEHWS Takke BbI3bIBAIOT 3TW (hYHKUUM Ha faUib-
HelilunX aTanax B XU3HEHHOM LyKIe CUCTeMbl. Bpems oTkMKa YHKUMIA KOHMUIypaLmm unm TeXHMYeckoro obenyxmsa-
HUSA cUCTEMbI He TpebyeTcA 1. cnefoBaTeNlbHO. — onepauuii CBA3K MeHee 1 ¢ (BpeMsi peakuun onepartopa). B kayecTse
nprmepa MOXHO NpUBECTU:

- naeHTUdUKaLmio y3na;

- ynpaBneHvne pas3paboTke» W COMPOBOXAEHUMEM MporpaMMHOro obecneveHnst (3arpyska, akTmBauus, NOWCK
KOMMbIOTEPHbIX Mporpamm);

- ynpaBsnieHne KoHdurypauyeit (3arpyska, akTmBaLms, NOUCK faHHbIX KOH(Urypaummy;

- ynpas/fieHue onepauyoHHbIM pexumom LN;

- HacTpoiikn (Habop napameTpoB):

- TECTOBbIN PEXVM;

- ynpas/ieHne 6e30MacHOCTbI0 CUCTEMbI.

F.3 OkcnnyatalnoHHble YHKUUM NAn PyHKLUW ynpasneHuns

3T PyHKUMN HEOOXOAVMbI ANS €XEeLHEBHON HOPMaslbHOM paboTbl NOACTAHUMW. B 3TN (YHKLMW BKIHOUYEH 10K Tb-
HbI UK yaanerHslin HMI-nHtepdoelic. JaHHble HMI-nHTepdelickl UCnonb3yoTes 45 NpeAoCTaBeHVs onepaTopy UH-
chopmaLmm o npoLecce UM CUCTEME UM AAI0T eMy BO3MOXHOCTb YNpas/isiTb NPOLECCOM MOCPeCTBOM KOMaHg,. Bpems
OTK/IMKa 3KCM/TyaTauVoHHbIX OyHKUMIA Mav dyHKLWIA ynpaBieHns n. crefosartesibHo, onepauuii CBs3n MeHee 1c (Bpemsi
peakuuu onepatopa). B KavecTBe npumepa MOXHO NPUBECTY;

- ynpas/ieHvie JOCTYNom 1 UAeHTUUKaLMIO;

- ynpasfieHne onepaumoHHbIM PEXMUMOM;

- ynpaB/ieHue, Hanpumep, Bblk/IoyaTensMu (KomaHasl 1 obpaTHas uHaMKauus);

- ynpaB/fieHne CMOHTaHHbIM U3MEHEHUEeM WHAMKaLWK;

- nepewntoyeHve Habopa napamMeTpoBs (MOAMHOXECTBO NapaMeTpoB HACTPOWKMY);

- yNpaB/ieHNe aBapuitHOi CUrHasmsaumeii;

- ynpaB/ieHne COobbITUSAMU:

- MOUCK [aHHbIX;

- perncTpaTop HapyLUeHWU HOPMasIbHOTO PEXVMA-MONCK JaHHbIX O HapyLUEHUAX;

- ynpas/ieHne XypHasioM perncTpauum.

F.4TokanbHble hyHKUUN aBTOMATHU3aLMN NPOLECCOB

3T OYHKUMWM BO3AENCTBYIOT HEMNOCPefCTBEHHO Ha MNpouecc Yepe3 [aHHble npouecca M cucTeMbl 6e3
BMelllaTe/IbCcTBa onepaTopa. JIoka/ibHble (OyHKLUUM aBTomaTusauun B CTPOTOM CMbIC/IE He SIB/IAIOTCA JIOKaSIbHbIMY,
HO COCTOSIT, Kak MuHUMYM, n3 Tpex LN. VimeeTcs cam LN ¢ OCHOBHOW (DYHKLIMOHa/IbHOCTLIO, KOTOpas B KOHTEKCTe
HacTosiLLero cTaHfjapTa HasblBaeTCcsl JIOKa/lbHONM (PyHKUMeli aBTomaTusauum. Kpome Toro, umeetcs LN uHTepdelica
npouecca 1 LN HMI-nHrepdpeiic3. koTopble ob6ecneumsaloT OCTyn oneparopa K yHKumW. B kauecTBe npumepa MOXHO
npuBecTu:

- OCHOBHbIE (DYHKLMY 3aLMUTbI:

- HekoTopble (PyHKLMM, OTHOCALLMECS K 3awuTe (Apyrne OTHOCATCA K (DYHKLMAM OBCNYXMBaHUA WM 3KCM/yaTa-

Luuw);
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- NIoKasibHble (PYHKLUMK aBToMaTU3auuu;

- (PYHKUUN CHATUSI 3HAYEHUIA.

F.5 PacnpegeneHHble pyHKLUM 0GecneyeHns asToMaTmsanmm

3TN PYHKLMM aBTOMATUYECKN NPOBEPSAIOT YC/OBUS,, HEOBXOAMMbIE IKCTN/TyaTaLMOHHBIM QOYHKUMUAM UK OyHKLMSAM
aBTOMaTM3auum npouecca (6/10KMpPoBKa WM pa3b/ioKMpoBKa) 6e3 BMellaTesibCTBa onepatopa. OHM He okKasbiBaloT
npsiMoro Bo3aelicTaus Ha npouecc. OHU OTHOCATCS K KaTeropuy 6e30nacHOCTU U NO3BOJISIOT U36exaTh TPABMUPOBaHNS
nepcoHana Uy noBpexaeHnst 060pyaoBaHus. Kak npaBuio, OHY MMEeloT Aeno ¢ MHgopMauueld, oTHoCsLLEeCs Ko Beeii
NoACTaHuuM, U MOryT 6biTb peasin3oBaHbl JIOKAJILHO WM pacnpegenieHo. Mockosibky pacnpegesieHHoe pelleHne
npeabsaBAseT ocobble TpeGoBaHWsi K CTaHAapTU3aLMKU onepauuii CBA3W, 3TN (OYHKLWUU NPUBELEHbI B HACTOSILLEM CTaH-
fapte. JlokasibHble Bepcuy Bceraa BedyT cebsi kak flokaibHble oyHKLMM aBToMaTu3auumn. B kauecTBe npumepa MOXHO
NpuBECTU;

- 6/IOKNPOBKMK;

- pacnpefeneHHbli KOHTPOIb CUHXPOHU3MA.

F.6 PacnpegeneHHble pyHKLMM aBTOMATU3aLMM npouecca

3TN PyHKLMN ABNSKOTCS aBTOMATUYECKUMU (PYHKLMAMU U BO3LENCTBYIOT HENOCPEACTBEHHO Ha mpolecc yepes
[laHHble npoLecca 1 cucTeMbl 6e3 BMellaTeNbcTBa onepaTtopa. OHM xapakTepusytoTcs pacnpeaenednem LN Ha pasnmu-
Hble YCTPOIiCTBa, HaNpMMep Ha yCTPOICTBa ynpaB/ieHUs NMPUCOeAVHEHNEM WM annapaTtypy 3aluTbl BCeX npucoeanHe-
HWii. B KauecTBe npumMepa MOXHO NPUBECTU:

- 0TKa3 BbIK/IloUaTens;

- aganTauuio aBTOMAaTUYECKO 3aluThl;

- ynpaB/ieHVe HanpsikeHWeM U PeakTVBHOW MOLLHOCTLIO;

- OTK/IOYEHME Harpy3ku 1M BOCCTaAHOB/IEHUE;

- 3aMeHy BBOAA 3/1IEKTPONUTAHMS 1 TpaHcqopmaTopa;

- nocnefoBaTeslbHOCTL aBTOMATUYECKOl KOMMYyTaLun.
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MpunoxeHne G
(cnpaBo4Hoe)

DYHKLUN

G.1 PYHKUUN CUCTEMHOTO CONPOBOXAEHUA

G.1.1 YnpaBneHue ceTbto

G.1.1.1 3agava

®YHKUWA ynpasneHnsa ceTbio Heobxoauma A1 KOHUrypaumy 1 conpoBoxaeHus paboTbl ceT ceasu. CeTb CBA3N
COCTOMT U3 y3/10B.

OcHoBHas 3afiaya 3aknyaeTca B naeHtudmkaumm ysna. Heobxogmmo obecneunts obHapyxeHve kak fobasne-
HUA. TakK W yaaneHus y3na. Bee y3nbl UMelT HasHauyeHHyo NAeHTUMKALMIO Y HECYT MHDOPMALIMIO O COCTOAHUN. PYHK-
LUMa ynpasfieHWs CeTbio BbINOMHAET OLEHKY 3Toi nHdopmaumn. Korga y3en BxoAuT B ONepaTMBHBIA pexuM, cnyxoa
LLIMPOKOBeLLaHUA nepefaeT cBefeHns 06 naeHTumKkaLmmn y3na Ha Bce gpyrue ysbl. ViageHTurkaLmio 10rmyeckoro ysna
MOryT 3anpalumBaTb oneparop uau cuctema.

G.1.1.2 KpuTtepuwn nycka

- Hanagka wnv noBTOpPHbIN MyCK CUCTEMBI.

- 3anpoc onepatopa Yepe3 HM 1-uHtepdeiic.

- llobaBneHne r3N4YeCcKoro Uam I0rMYeckoro ysna.

- BbI30B nporpammMoii-koHUrypaTopom.

G.1.1.3 PesynbTar

Bce y3nbl onpefeneHbl 1 CKOHUIypupoBaHbl B CUCTEMY. VI3BECTHO (hakTUHeckoe COCTOsIHME BCeX (hU3UYECKMX
ycTpoiictB (LNO) n noruyeckvx y3noB. VI3BeCTHO hakTMyeckoe COCTOsiHME W rpadivik AaHHbIX N0 BCeM (hU3NYECKUM 1
iornyecknumM KaHanam Mexay LN. BbisBfeHbl y3/1bl U KaHaulbl C YXYALEHHLIMU XapakTepucTukamm; ux BIMSHWE Ha cucTe-
My CBEEHO K MUHMMYyMy. Pecypcbl ceTu cBs3u A0/MKHbIM 06pa3oM pacnpegeneHsl. BaavmogeiicTBne obecneyeHo
cpefctBamu cetn. COCTOSHME CUCTEMbI HaAEXHO 1 6e3onacHo.

G.1.1.4Tpon3BoanTEeNbLHOCTb

B 3aBMCMMOCTM OT pasfnuHbIXx TpeboBaHWil K NPOM3BOAUTENBHOCTM CPEACTB CBA3W AN YHKUUIA ynpasneHus
CEeTbI0 A0MNYCKAOTCA pas/IMyHble YPOBHU NPOU3BOANTENBHOCTU. O6MacTb 3HAYEHUI 3TVX YPOBHEW NeXUT B AuanasoHe oT
1mMc 8o 1 MuH.

[N [OCTKEeHUA BbICOKONM CTENeHN roTOBHOCTY MAEHTUMMKALMS y31a JO/MKHA BbINOMHATLCSA 04eHb GbICTPO. OHa
[O/MKHA 3aHMMaTb CTO/MIbKO XXe BPeMEeHW, CKOSIbKO M caMonpoBepka. B 3aBMCMMOCTM OT KOHKpPeTHON (OyHKUMW OHa
[OMKHA 3aHUMaTb CEKYHAbl WM MUHYTbI.

G.1.1.5 Pa3noxeHune

IHMI, ITCI. ITMI. LLNO, nto6ble gpyrue LN. KOHTpOsib cucTemsl SSYS.

G.1.1.6 BsanmogelictBue

CamonpoBepka h1M3n4eckoro ycTpoiicTea, ynpasfeHve KoHdurypaumeii, ynpasneHvie onepauyyoHHbIM PeXuMom
LN, ynpaBneHue aBapuiiHOli curHainsaumeid, ynpasneHne cobbITUSIMA.

G.1.2 CnHXpoHU3aL A BpEMEHHN

G.1.2.1 3apgava

DYHKUMSA CUHXPOHU3ALMN BPEMEHW CAYXMUT A1 CUHXPOHM3AUMW YCTPOWCTB B npegenax cuctembl. OauH LN ¢
NPeLmn3NOHHbIM UCTOYHUKOM BPEMEHMW [eiCTBYeT Kak rnaBHblii CUHXpOHM3aTop BpemeHW. BTopoii LN Toro xe Ttuna
MOXeT 6bITb OnpeAenieH Kak pe3epBHbIi CHXPOHU3ATOP BpeMeHW. Bpems 06bl4HO NMpeAoCcTaBnsAeTCss BHELUHUM MCTOY-
HVKOM (PafiMOCUrHaIoM OT CneunasibHbIX CTaHLUMWA UK OT CryTHYKA).

CUHXpOHU3aLMA BPeMEHW COCTOUT U3 ABYX noasagad;

- HaCTPOKN abCoOMOTHOIO BPEeMeHW B pacnpefefieHHbIX y3nax yepes rnasHbli CUHXPOHW3ATOP BPEMEHU Wnn
yepes uHTepdpelic onepatopa HMI. 3Ta 3afava pelsaeTca oTob6paxeHMeM BPEMEHW C YPOBHS MO/Mb30BaTeNs Ha ypo-
BEHb NPUIOXKEHNS;

- HEMpepbIBHOWM CMHXPOHM3aLUN FreHepaTopoB TaKkTOBbIX UMMY/IbCOB B pacnpefesieHHbIX y3nax. Jns obecneyeHns
3anpatuvBaemMoli BbICOKOV NPOM3BOAUTENBHOCTM 3Ty 3ajady /fydlle pewatb Yepes yxe WMEILWMIACA CTeK NPoTOKOI0B
(NpuMepHO Mexay YPOBHEM MPUNOXEHUA U KaHasIbHbIM YPOBHEM).

CnepoBaTenbHO, MeTOA, CUHXPOHM3aLMN BPpeMEHW AO/DKEH ObITb CTaHAAPTU30BaH Kak CTek.

G.1.2.2 Kputepwuii nycka

Myck cucTembl, HenpepbiBHbIE COOBOLLEHNSA reHepaTopa TakTOBbIX UMMY/IbCOB, U3MEHEHUS CO CTOPOHbI HMI-uHTep-
theiica.

G.1.2.3 Pe3ynbtar

Bpemsi BO BCeX YCTPOMCTBAX CUCTEMbI CUHXPOHWU3MPOBAHO C 3anpallvBaemMoli TOUHOCTbIO.

G.1.2.4Tpon3BoAMTENBHOCTb

[na obecneyeHnsi TO4YHOCTM TpeboBaHWil KO BpeMeHW B 13.7.6 HACTOALLEro ctaHgapTa onpefesneHbl NATb Knac-
COB.
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MpumMmeuain nel — I3To yHKLUMOHANBHbIE TPEGOBAHNS. BONpoc 0 TOM, AO/HKHA /M, HANPUMEP, CUHXPOHM3aLMs
BPEMEHMN TaKTOBbIX reHepaTopoB IED-ycTPoiicTB 6bITb HA NOPSLOK BE/IMYMHBI BbiLLE, YEM 3anpallvBaeT gyHKLMOHab-
Hoe TpeGoBaHVie, ONpPefENseTCs Ha 3Tane peanvsauuu.

MpumeuyaHune2 — ITn UMPbI MOTYT GbiTb COrNTACOBaHbI, €CNM TOSbKO CUHXPOHW3aLWsS BPEMEHN N MEXaHWU3M
TernpoeaHnss B |ED-ycTpoiicTBax obecneunsaioT 3TOT MokasaTeslb, HO AO/DKHbI Takke MoAAepXuBaTbCcs cepsucami
CBSI3W.

G.1.2.5 Pa3noxeHue

BHeLLHWi1 NCTOYHKK BpeMeHu (paauo, Hanpumep. DCF77, cnyTHUK/rnobanbHas cuctema nosuuyoHmposanus GPS):
rNaBHblii CUHXPOHM3aTOp BpeMeHn STIM. reHepaTop TakTOBbIX UMMNY/IbCOB yCTpoiicTBa B LLNO.

G.1.2.6 Bzaumogeliicteue

Mpsmoe B3anMoAeiCcTBMe OTCYTCTBYET, HO CUHXPOHMU3ALUMA BPEMEHN BakHa AN PYHKLMIA, Hanpumep, CUHXPOHU-
31IPOBAHHON KOMMYyTaLWK, ynpas/ieHns cobbITUAMK, pacrnpefesIeHHOr0 KOHTPO/IA CUHXPOHMU3MA WM BbIGOPKM AaHHbIX
CTN/T-TpaHcdopmatopa.

G.1.3 CamonpoBepka (h1M3n4eckoro ycTpoiicrtea

G.1.3.1 3apgava

®YHKUMA CaMOMNPOBEPKN BbISBASET, ABASETCA M (husnyeckoe yCTPONCTBO MOSTHOCTBIO PaboTOCMOCO6HBIM, Yac-
TUYHO paboToCNOCOGHLIM WM HepaboTocnocobHbIM. Bonee noapobHas uHopmauma ABNSETCH KOMMepyeckol cob-
CTBEHHOCTbIO 1 [JOCTYMHa Yepe3 CepBuCbl 06LLEero Tuna.

Ecnv onepatop v yHKLMS KOHTPONS CUCTEMbI 3anpalumBatoT caMonpoBepKy YCTPONCTBa, A0/KEH ObiTb yCTa-
HOBJIEH KaHas cBsi3u ¢ LN. KOTOpbIi CBsi3aH ¢ 06LwyMK colicTBamu ycTpoiicTea (LNO).

Ecnun onepaTtop man (YHKLMA KOHTPO/S CUCTEMbI XenalT NoydyaTb CMOHTaHHYK MHGOpMaLnio 06 U3MeHeHUU
[aHHbIX CamMONPOBEPKU, OHW JO/MKHbI YCTAHOBUTb KaHau CBA3W C 06LwyM y310M LNO 3Toro ycTpoiicTea v nognmcartbes Ha
MHopMaLmMio 0 caMornpoBepke.

LN. obwwmii ans husmnyeckoro ycTpoicTea, BbIMOMHAET CAMONPOBEPKY Ha YPOBHE YCTPOICTBA Yepes perynspHble
NPOMEXYTKN BPEMEHM.

G.1.3.2 Kputepwuii nycka

Myck cucTeMbl, COBLITUIHO-yNpaBseMble COODLLEHNA O COCTOSHWM, 3anpoc CO CTOpPOoHbl HMI-uHTepdpeiica nnm
hYHKLMN KOHTPONSA CUCTEMBI.

G.1.3.3 Pesynbrar

NHdopmauma o camonpoBepke ABNAETCA BbIXOAHbIMW AaHHbIMU, NPeaocTaBnseMbiMKU NOb30BaTesNto, KOTOpbIi
3anpawmsaeT MHGOopMaLuIo.

G.1.3.4Mpon3BoaunTeNIbHOCTb

[nA BOCTUXEHWS BbICOKOW CTEMeHV roTOBHOCTM CaMOMpOBepKa A0/HKHA BbIMOMHATLCA O4YeHb GbiCTpo. B 3aBucu-
MOCTW OT KOHKPETHOW (PYHKLMM OHa AO/DKHA 3aHUMaTb CEKYH/bl AN MUHYTbI.

G.1.3.5 Pa3noxeHue

IHMI. ITCL. ITMI. LLNO, SSYS. CALH.

G.1.3.6 Bzaumopgeiictene

YnpasneHve ceTblo.

PYHKUMW KOHpUrypaLmum cUcTeMbl N TEXHUYECKOKD 06CNYXMBaHNS.

G.1.4 YnpaBneHue pa3paboTKoi 1 CONPOBOXAEHMEM NPOrPaMMHOro o6ecneyeHuns

G.14.1 3apava

®YHKUMN peann3oBaHbl KOMMbIOTEPHOW Mporpammoii. ®yHKUMS ynpaBieHus paspaboTKoil 1 ConpoBOXAEHUEM
nporpaMMHOro obecneyeHns UCNosb3yeTcs:

- ANA 3arpy3kv KOMMbIOTEPHOI MporpaMmbl B YCTPOICTBO:

- 3arpy3kvi KOMMbIOTEPHOI NporpaMmbl ¢ nepudgepun B XoCT-yCTPONCTBO:

- NOMYYEHNsT CMMCKa KOMMbIOTEPHBbIX MPOrpamMM, HaxoAALUMXCS B YCTPOWCTBE, U UX MAeHTUdMKaLmu:

- aKTMBaLMM KOMMbIOTEPHbIX NPOrpamMm.

3anpalumBaroLuin onepaTop uan YHKUMA KOHTPONS CUCTEMbI AO/DKHbI ObITh NPOMHKOPMUPOBaHbLI O pe3y/bTarax
CBOEro 3anpoca (MPUHAT W NosyyeH oTkas). PesepBHas npoliefypa Ha ciyvaii oTkasa OTCyTCTBYeT.

C nosviummn cpeacTB CBA3N 3arpy)xaemMas KOMMNblTEPHas nporpaMmMa paccMaTpvBaeTcsl Kak eauHblin haiin. NaeH-
TUMKauMsa KOMMbIOTEPHBIX MPOrpaMm ornpeAenseTcs W3roTOBUTENIEM 1 pacCMaTpuBaeTCs Kak CTpoka.

SKcnnyaTauMoHHble XapakTepucTUKM YCTPOWCTBA MOMYT CHU3UTBLCSA MpU 3arpy3ke KOMMbIOTEPHOW nporpaMmbl v
[OJ/DKHbI ObITb OMpefeneHbl Npov3soguTeneM. 3anyck KOMMbIOTEPHON MPOrpamMMbl U CHATbIBAHME ee COCTOSIHUA ABNS-
I0TCA YacCTbio APYroi thyHKUMM (YnpaeneHve onepauvoHHbIM pexumMoM LN).

G.1.4.2 Kputepwuii nycka

Kputeprem nycka siBnsieTcs 3anpoc. 3anpoc MOXeT ObiTb 060CHOBaH, Hanpumep, 3arpy3koli HOBOW Bepcuu Npo-
rpaMMHOro NpoAykTa, Kotopas fobasnset qyHKUUM WA UCIPaBASeT OWnoKM nmnun pacumpsaeT (yHKLUMOHaIbHOCTb.

G.1.4.3 Pe3ynbTrar

YCTPOICTBO rOTOBO K BbINOSIHEHUIO HOBO KOMMbIOTEPHOIN NpOrpaMmbl.
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G.1.4.4T1pon3BOAMTENBHOCTb

3arpy3ka KOMMblOTEPHON MpOrpamMmbl JO/MKHA 3aHUMaTb He 6osiee 5 MUH.

G.1.4.5 PasnoxeHwne

IHMIL. ITCI. ITMI. LLNO. nto60i1 gpyroii LN. SSYS.

G.1.4.6 B3aumogelictBue

YnpaBneHve KoHdurypaumein, ynpasnieHne onepaumoHHbIM pexumom LN. ynpasneHne 6e30nacHOCTbO focTyna.

G.1.5 YnpaBneHue KoHcurypauuei

G.1.5.1 3agava

[iNa HacTpOlKN 1 KOOPAVHALMKM CBOEro NOBeAeHWs C OCTa/lbHOW CUCTEMON YCTPONCTBO MOXET coAepxarb OfHY
W HECKOMbKO 6a3 AaHHbIX.

®YHKLMIO UCMOb3YIOT:

- ANs 3arpy3kn 6a3bl JaHHbIX B YCTPONCTBO:

- 3arpy3kun 6a3bl JaHHbIX C nepucepun B XOCT-yCTPOICTBO;

- MoNly4eHus cnucka 6a3 faHHbIX, HAXOAALWMUXCSA B YCTPOWCTBE, UX UAEHTUMKALMN U COCTOSIHS;

- U3MEHEHWA COCTOAHNA 6a3bl AaHHbIX B YCTPONCTBE:

- aKTMBauuu UM AeakTMBaLMKN AaHHbIX KOHUrypaumu.

3anpalumBaroLuin onepaTtop van yHKLMA KOHTPONS CUCTEMbI AO/MKHbI 6bITb MPOMHAIOPMMPOBaHBI O pesy/ibTatax
CBOEro 3anpoca (MPUHAT 1AM NoyyeH oTkas). PesepBHas npolefypa Ha Ccriyyaiil oTkasa OTCyTCTBYET.

C nosvummn cpeacTB CBA3M Kaxgas 6as3a AaHHbIX paccMaTpuBaeTCs Kak efauHblin daiin. VaeHtudukauns 6as
[JaHHbIX onpefenseTcs M3roToBUTE/IEM U paccMaTpUBaeTCA Kak CTpoka.

Basa faHHbIX MOXeT UMeTb creaytoliee COCTOSHUE:

- 3arpyxeHa:

- TOTOBA K BbINO/IHEHUIO:

- BbINOJIHEHA.

CHauana BbINnonHseTcs 3arpyska 6asbl AaHHbIX. BTOPOi war 3aknoyaeTca B NOArOTOBKE ee K BbINosHeHuo. Mpu
nepexofie Ha aTan BbINOSIHEHUS NPOUCXOANT 3aMelleHVie paHee BbINOMHEHHOW 6a3bl AaHHbIX, eC/iM TakoBas MMeeTcs,
HoBOli 6a30ii. MNpeabiaylias 6a3a AaHHbIX NepexoauT B COCTOSHWE «TOTOB K BbINOMHEHMIO». [Tocne 3Toro oHa MoXeT
6bITb BbIrPyXeHa.

JKcnnyaTaunoHHble XapakTepuCTUKM YCTPOMCTBA He AO/KHbI NOCTpajaTb BO BPems 3arpy3kM KOMMbIOTEPHON
nporpamMmbl U Npu 3ameHe OAHOV BbIMOMHEHHON 6a3bl AaHHbIX Ha Apyryto. [lo/mkHa 6biTb 06ecrneyeHa HenpepbIBHOCTb
cepsuca. Ecim akcnyartalyoHHble XapakTepucTkn nocTpaga, U3roToBuUTeslb JO/KEH COCTaBUTb MO 3TOMY NOBOAY
noapo6Hoe M3BELLeHUe.

G.1.5.2 Kputepwuii nycka

KpnTepuem nycka siBnsieTcs 3anpoc. 3anpoc 060CHOBaH 3arpy3koil HOBOW 6a3bl AaHHbIX, A06aBAsOLLEl (DYHKLMK,
ncnpasnsoLwein ownbkn, nnn pacumpeHmem/moguchmkaumeli NoaCcTaHLMN.

G.1.5.3 Pe3ynbtar

YCTpOWCTBO MCMO/b3YeT HOBYIO 6a3y AaHHbIX.

G.1.5.4Tpoun3BoanTeNIbHOCTb

3arpy3ka 6a3bl faHHbIX AO/DKHA 3aHMMaTb He 6onee 5 MuH. MNepeknoueHre Mexay AByMs 6a3amu faHHbIX [0/-
XHO 3aHMMaTb He 6onee 1 MUH.

G.1.5.5 PasnoxeHwne

IHML. ITCI. ITMI. LLNO. nto6oi1 gpyroii LN, SSYS.

G.1.5.6 Bsanmopgeiicteue

YnpaBneHve ceTblo, ynpasfeHne pa3paboTkoli 1 COMPOBOXAEHWEM MPOrpaMMHOro obecneyeHus, ynpasneHue
onepauyoHHbIM pexnmomMm LN. nouck AaHHbIX.

G.1.6 YnpaBneHue onepaunoHHbIM PEXMMOM I0OTUYECKUX Y3/10B

G.1.6.1 3agava

®YHKUMA ynpaBieHnsa onepaLyoHHbIM PeXxum No3BonseT NpuBWIEropoBaHHOMY onepaTopy 3anyckaTb U ocTa-
HaB/MBaTb AelicTBME /II06Oro SIOTMYECcKoro y3na B CMCTEME WM MOJyYaTh AaHHbIe O €r0 COCTOSHUM A5 YNpaBieHus v
KOHTPONA NOBEAEHUS CUCTEMBbI.

LN MOXET HaxoAuTbCS B OGHOM U3 C/IEAYIOLMX COCTOSHWIA;

- He cywecteyet. O6opyfoBaHue He y3HaeT LN. CnegoartenbHO, H1KakMx onepauuii CBsi3u He NPOUCXOAUT, OTCYT-
CTBYeT Takxe nobas nHgopmauus o koHTposne LN 1 o cucteme.

- OctaHoBneH. O6opyaoBaHve y3HaeT LN. Ho y3en He ucnonb3yertcs. Kakme-nnmbo onepaumm CBA3N B OTHOLLEHUN
thyHKUMIA LN He MMET MecTa HU B OAHOM HarnpasiieHnn. BbINosHAETCA TONbKO 06MeH MHhopmaumeli no KoHTposto LN,
KoTopas HeobxoAuma 415 06CNYXUBAHWUA COCTOSHUA «y3HaBaHUSA».

- 3anyuieH. LN nsBecteH 060pyAoBaHmio 1 6e3 orpaHMyeHunii BbIMOHAET CBOM 3aaauu. MOoMHOCTbIO NoaAepXmBa-
eTca cBA3b B 060MX HanpasneHusax (0TnpasneHne n nosyyeHve).

- TexHunyeckoe obcnyxmsaHune. LN n3secteH 060py0BaHNIO U C HEKOTOPLIMU OrPaHNYEHUAMY BbINOSTHAET CBOU
3a/iauy (paspyLUeHbl TOKasibHbIE Pecypcbl CETH, U3MeHUIMCL obpabaTbiBaeMble napaMeTpbl U T. 4.). VIHhopMaLWOHHbINA
06MeH orpaHuyeH. Havnbornee o6WwyMn nNpruMepamMn MOoryT CryXuTb:
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- MOJHBIA UM OrpaHNYeHHbIi MHCOPMALMOHHBI 06MEH, HO C yKka3aHWeM COCTOSIHWSI TECTUMPOBaHUS:

- 6/10KVPOBKa Hamnpas/ieHUs «ynpas/fieHne» BO U3bexaHvie BbIXOAO0B Ha NpoLecc Bo Bpemsi TeCTMPOBaHWS U T. 4.;

- 6N10KMpOBKa HanpaB/eHNss «MOHUTOPUHI» BO M30eXaHWe HEeHYXHOI aBapuiiHON curHanvsauuu;

- 6110KMpOBKa 060MX HanpaB/eHUii CBA3N BO BPEMS /IOKa/IbHOTO TecTUpoBaHus yHKUMA LN. Jlormnyeckme kaHabl
[IONyCKaKTCA TOMbKO C Temn LN. KoTopble 3anyLieHbl UK HaXo4AaTCa B PeXMME TEXHUUYECKOTO 06CyXVBaHUS.

Onepatop MMeeT BO3MOXHOCTb:

- MOJIy4MTb CMUCOK M cocTosiHVe LN, nogaepxvsaemMoro o6opyfoBaHneM:

- NOANMUCATLCA Ha COCTOSIHME OHOTO WM HecKosbkux LN. nogaepxmBaembix 060pyaoBaHEM;

- 3anyctuTb LN 13 pexuma ocTaHOBKM:

- ocTaHoBUTL LN 13 pexuma 3anycka:

- BbiBeCTM LN B TexHWueckoe 06CnyxuBaHne 13 pexvima sanycka:

- BO306HOBUTbL paboTy LN 13 pexmma TEXHUYECKOro 06CnyXmBaHus.

MpumeuaHune — ISTa PyHKUMA paspelleHa TObKO MO 3aBeplueHnn hyHKLMKM NpOBepKn 6e30macHoCTH
{paspelleHne}. OHa onpepensieT HekoTopble creunduryeckme Kofbl 3anpoca oneparopa.

G.1.6.2 Kputepwii nycka

3anpoc oneparopa, Hanpumep, Ha UHALMa/IM3aLMio YCTPOMCTBa MM NepekoHdUrypaumio CucTeml.

G.1.6.3 PesynbTar

ObecneueHre paboTOCNOCOGHOTO COCTOSIHWSA YCTPOIACTBA.

G.1.6.4Mpoun3BoaAnTENIbHOCTb

He 6onee 1c.

G.1.6.5 Pa3noxeHue

IHMI. ITCI. ITMI. LLNO, nto6oii gpyroii LN.

G.1.6.6 B3anmopgeiictBume

YnpaBneHue ceTbio, ynpas/ieHne paspaboTkoll 1 COMPOBOXAEHMEM MPOrpamMMHOro obecneyeHns n ynpasfieHve
KOHchUrypaumei.

G.1.7 HacTpoiika

G.1.7.1 3apava

®YHKUMA HACTPOIKM NO3BOJIAET ONEepPaTopy CUMTLIBATL U MEHATb OAUH WM HECKO/IbKO NapameTpoB, BUSIOLLMX Ha
nosegeHne (PyHKLUMOHaIbHOCTW, npeacTaBneHHol LN.

M3MeHeHHble 3HaYeHUs CTAHOBATCS aKTWBHLIM MOC/E TOro, Kak onepaTop MOBTOPW/ HamnpaseHHYl MHopma-
Lmto. NOATBEPAW CBOWM HACTPOIKK, Noc/e Yero npuIoXeHne yCrneLHo BbINOHWIO NPOBEePKY HENPOTUBOPEUNBOCTU NPU
33JaHHbIX 3HAYeHUAX HACTPOVKN. DTO MO3BOJIAET U3MEHSATb MHOrOYMC/IEHHbIE B3aVWMOCBSi3aHHblE MapameTpbl 6e3 Ha-
pYLLEHMA UX COrNacoBaHHOCTM.

B 3aBMCHMOCTM OT HacCTpPOeK 1 peann3aumy NPUAOKEHNS BO BPeMs M3MEHEHUs HACTPOEeK OT onepaTtopa MOXeT
notpe6osatbCsi HanpasneHve LN wanM NpUIoXeHUs B PEXWM TEXHUYECKOro obenyxusaHus. Cepusi CTaH4apToB
M3K 61850 He onpeaenseT cuTyauuu, Npyu KOTOPbIX 3TO NPOUCXOAMUT, HO paspelaeT LN uav npuioXeHnto OTBETUTb, YTO
N3MeHeHNe 3afaHHOl HacCTPOKM TpebyeT cHavana 6/10KMpoBaHMS.

Bo n3bexaHne KOHpAMKTa HACTPOeK B Tex CiyyasiX, Korja HeckosbKo OonepaTopoB O4HOBPEMEHHO MbITaloTCA
N3MeHUTb HacTpoiku LN, Ha LN Ao/mkeH ObITb OTKPbIT CeaHC U3MEHeHUI AN BHECEHUS U3MEHEHWA, Npu 3TOM OfHO-
BPEMEHHO MOXeT OblTb OTKPbIT TO/IbKO OAWH CeaHC M3MEeHEHWA. MHOXEeCTBEHHOEe CuMTbiBaHWe, OfHaKo, fonyckaeTcs.
MpunoxeHne Ha LN MOXeT UMETb HECKOIbKO BO3MOXHbIX HAab0pOB NapameTpoB, HO aKTUBHbIM MOXET 6blTb TOJSbKO
OfMH Habop. B aKkTMBHOE COCTOSIHME MOXET ObiTb NepeBefeH Mo6oli M3 onpegeneHHbIX Habopos. CKObKO Habopos
MOXeT 6bITb COOTBETCTBEHHO OMNpefiefieHo, 3aBUCUT OT peanunsauyun, HO 3TO AO/DKHO ObiTb MOKa3aHO Kak napameTp
npunoxeHus. MepekoyeHne akTMBHOMO Habopa He TpebyeT ceaHca U3MEHeHUs:; 3TO OAHOLLIAroBas onepauus, noaTo-
MY HUKaKMX Npo6/ieM C MHOXECTBEHHbIM [JOCTYNOM He BO3HUKaeT. OfIHaKko eC/iv OTKPbIT CeaHC U3MEHeHWI, nepeksoye-
Hve Habopa napameTpoB A0/HKHO 6biTb 6/I0KMPOBAHO.

dYHKUMA He onpefensieT Cnucka ycTaHas/MBaeMblX NapaMeTpoB, HO onpejensieT TOMbKO MEeTOZ.

M3meHeHne HacTpoek kaxgoro LN [o/mkHO ObITh 3aluiieHo naposnem. Vcnonb3oBaHue naposnei ans cunTbiBa-
HUA UM NEepeKTioUYeHns akTMBHOIO Habopa pellaeTcsl hakynbTaTuBHO (TpeboBaHMe 3aKas3umka).

[lomkHbI BbITh COXpaHeHbl 3HaYeHNs NpeablayLyx HacTpoek LN 1 obecneyeHa BO3MOXHOCTb BO3BpaTa K npegpl-
OyWMM 3HaYeHUsIM, Ha ciyyvali ecniv npu NpoBepke COrnacoBaHHOCTY NPUNOXEHUA HOBblE 3HAYeHUst 6yyT OTBEPrHYTbI
WK eCcnin Yepe3 HeKOTOpOoe BPEeMS OKaXKYTCS HEAOCTATOYHbIMU. 13-3a BO3MOXHOrO MOBTOPHOrO MCMOJ/Ib30BaHMA" nepe-
K/IIOYEHNSI PEKOMEH/YeTCsl apXMBMUPOBATb He TOJIbKO NocnefHuii Bbinyck Habopa napameTpos (Hanpumep, Tpu nocnej-
HUX Habopa).

MpumeuaHue — MecTo apxuBauun 3TUX HAGOPOB He pernameHTupyeTcs. Mo 3apaBoMy CMbICY NocneaHui
BbINYCK HA6OPOB MOT 6bl XpaHUTLCA Ha LN. a Bce ocTasibHble — Ha cTopoHe HM1-uHTepdeiica onepartopa.

G.1.7.2 Kputepwuii nycka

DYHKUMIO HACTPOIiKK 3anyckaeT onepaTop.

MepeknoyeHre akTMBHOTO Habopa NapameTpoB [/IOKET ObITb 3aMyLLEeHO OnepaTtopoM WM HeKoTopoli aBToMaTu-
yeckoll hyHKLMeR Npyu U3MEHeHU COCTOSHMA.
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G.1.7.3 Pe3ynbtar

B03MOXHble pe3ynbTaTbl CBOAATCA K CrieAyoLemy:

- MHbopmaLmsa ans onepaTopa o CyLLECTBYIOLMX U aKTUBHbIX NapameTpax Bo BCex NpunoxeHusx LN;

- U3MEHEHMEe HACTPOEeK HEKOTOPbLIX MpuaoXKeHui LN;

- MU3MEeHeHMe aKTMBHOro Habopa napamMeTpoB HEKOTOPbIX NPUIoKeHuid LN.

G.1.7.4Mpon3BoanTeNbHOCTb

Mpon3BoaUTENBHOCTL CBSA3M A0/HKHA 0becneynBaTb NOyYEHVE CUMTaHHbIX 3HaYeHuli B npedenax 1c. Hanpasne-
Hue HabopoB 3HaYeHWii N obpaTHoe CuuTbiBaHNe — B Npedenax 2 ¢. B 3aBUCMMOCTY OT NPUIOXEHNS 1 ero peanmsauum
BbINO/IHEHNE MPOBEPKM COrNacoBaHHOCTU NOATBEPXAEHHOIO HOBOrO Habopa Wan nepekstoyeHne akTUBHOro Habopa
MOXeT 3aHATb HECKOSIbKO CcekyHZ. lNMokasaTenb NPou3BOAUTENILHOCTY He SIBASIETCA KPUTUYECKUM, BbILLENPUBEAEHHbIE
3HaYEeHNs ABNAIOTCA YCPEAHEHHbIMW 3HAYEHUAMU U He ABNAKTCA TpeboBaHUAMU B HavxydLlwem cnyyae.

G.1.7.5 PasnoxeHwne

IHMI. ITCI. ITMI. LLNO. nto60ii apyroii LN.

G.1.7.6 BsanmogelictBue

®yHKUMM aBTOMAaTU3aLMK NpoLecca, Hanpumep «ajantauys aBToMaTuyeckoi 3aluTbl», MOTYT 3anyCTUTb (OYHK-
LMI0 «HaCTPOVKM» Kak nepekntoyeHne Habopa napameTpoB, KOTOPOE AO/MKHO ObiTb G/0KMPOBAHO OT OAHOBPEMEHHO
HacTpolkM napameTpoB onepaTopoM. MOCKONbKY HACTpPONKM OTHOCATCA K /itobomy LN. B3avMogelicTBre BbINOHAETCA
€O BCEMU (DYHKLMAMU.

G.1.8 TecTOBbI pexum

G.1.8.1 3agava

®YHKUMA TECTOBOrO pexvma no3BO/AET /IOKaSIbHOMY WM yAasieHHOMY onepaTopy B /1l060e BPeMsl BbIMOMHATb
KOHTPO/Ib NM06bIX PYHKLWIA cUCTEMBI, TaKke UCNONb3Ys CUrHasbl Npouecca, HO n3beras nboro BO3AenCcTBMA Ha Npo-
uecc (6710kMpoBKa BbIXO4OB MpoLecca).

G.1.8.2 Kputepwuii nycka

3anpoc oneparopa.

G.1.8.3 PesynbTar

MonoxutenbHble WM  OoTpULAaTeNbHble pe3ynbTaTbl WUCNbITaHW NpPeaocTaBnAT onepaTopy UHgopMal o o
HOPMaJIbHO paboTatoLmx PYHKLMUAX UK YacTAX CUCTEMBI.

G.1.8.4Tpoun3BoanTENBHOCTD

MocnepoBaTeNbHOCTb TECTUPOBAHNA 3aBUCUT OT TECTUPYEMON (PYHKLMOHANbHOCTU. AHa/IM3 TecTa JO/MKEH Bbl-
NOJHATLCA B Npefenax BpeMeHn peakuumn onepartopa (npumepHo 1 c). [leTanibHas OueHKa [MToXeT notpebosarth 3Hauw-
TeNbHO 60/blle BPeMeHW.

G.1.8.5 PasnoxeHune

IHMI. ITCI. ITMI, LLNO. GTES. nto60ii gpyroii LN.

G.1.8.6 BsanmogelictBue

YnpaBneHve 6e30NacHOCTbI0 [0CTyna, YnpaBfieHMe aBapuilHON CurHanvsauuwel, ynpaefieHue co6bITUSMU U
ynpas/fieHne onepaumoHHbIM PEXMMOM.

G.1.9 YnpaBneHue 6e30NacHOCTbO0 CUCTEMbI

G.1.9.1 3agava

®YHKUMA yrpaBieHns 6e30MacHOCTbI0 CUCTEMbI NO3BO/SET BbIMOMHATL YNpaB/ieHWe 1 KOHTPO/b CUCTEMbI 6e30-
NacHOCTN B OTHOLLUEHUW HECAHKLMOHMPOBAHHOTO A0CTYNa M NoTepu akTUBHOCTW. PYHKLMA KOHTpoNMpyeT 6e30nacHoOCTb
1 coobLaeTt 060 BCex onepauusix B OTHOLLIEHNN ee HapyLUeHWs.

G.1.9.2 KpuTepuii nycka

3anyck cuctemsbl.

G.1.9.3 PesynbTar

Bce nonyyeHHble AaHHble 3aperMcTpyMpoBaHbl, YPoBeHb 6e30nacHOCTV U3BeCTeH B No6oe Bpems. Cneuvasnb-
HO ornpefienieHHble faHHble MOTyT HeMeA/1IeHHO 6/10KMPOBaTh YyBCTBUTE bHbIE (DYHKLWK, HaNpUMep MomnbITKy AOCTyna K
cucteme. Onepartop W ynpaensioLwas nporpamma ¢ yHKLMAMU aAMUHUCTpATOpa NosyyatoT aBapuiiHoe u3BeLLeHe.

G.1.9.4TMpoun3BoanTeNIbHOCTb

®YHKUMA KOHTPOA 6e30nacHOCTM A0/KHA ObITb Kak MOXHO 6osiee NoMHOW. B ciyyas HapylleHus 6e30MacHoCTM
610KMpOBKa [0/MKHA ObITh BblgaHa HemegieHHo (10 mc).

NMobas curHanmsaumsa Ao/mkHa cpaboTaTb B Npejenax BpemMeHn peakuun oneparopa (npumepHo 1 c).

G.1.9.5 Pasnoxexune

IHMI. ITCI. ITMI. LLNO. GSAL. CALH.

G.1.9.6 Bzaumogelicteue

YnpaBneHue ceTblo, ynpasneHne 6e30nacHOCTbI0 [OCTyNa, ynpaBieHne aBapuiiHol curHanusaumeli n ynpasne-
HVe cobbITUAMU.
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G.2 3kcnnyaTaunoHHble PyHKLUM Unn YHKLUN ynpasBieHns

G.2.1 YnpaBneHue 6e30nacHOCTbIO fOCTyna

G.2.1.1 3agava

[JocTtyn onepatopa K yHKLUUM UK cBA3aHHbIM LN. 0CO6EHHO K aKCnyaTaLMOHHbIM (DYHKUMAM, OODKEH perna-
MEHTMPOBaTLCA HAOOPOM Mpasusl. YnpasneHue 6e30MacHOCTbIO AOCTyNa Mexay pas/inyHbiMy LN. To ecTb thyHKUMAMM
aBTOMaTU3aLWK, OCYLLEECTBMISETCA BO BpeMs KOHUrypaLummn cuctemMsl yepes yHKLMI0 naeHTudmkaumm y3na. Ynpasne-
Hue 6e30MacHOCTbIO JOCTYyMNa, Kak OMMcaHO B HACTOALLEM CTaHAapTe, OTHOCUTCS TOMIbKO K Twmy nonb3oBatenein HMI-
nHTepdeiica.

Ha6op npaswn onpepenset:

- AyTeHTuchnkaumio.

3arpyxaemblii LN oTBeYaeT 3a NOATBEPXKAEHVE MpaBa Nosib30BaTesisi UCNosb3oBaTh npunoxeHne LN. LN gon-
XEH NoaaepxuBath ayTeHTUdMKaumio. B HEKOTOPbIX cuTyaumsax (Hanpumep, Nouck YyBCTBUTENbHON MHdOpMauumM nunm
YCU/IEHHbIA KOHTPO/b 6e30nacHOCTY) Hapady C ayTeHTudmkaumeii MoxeT GbiTb MCNO/b30BaHa npoueaypa wudposa-
Hus. Mpouecc ayTeHTMdMKaumm nonb3osarens nossonset LN pasnuyatb nonb3osarteneid (Hanpumep, oneparopbl Noa-
CTaHUMW. afMUHUCTPATOPbI, LUTAT TEXHUYECKOro 06CYXMBaHUA U T. [.) 1 MOAENMPOBATL pas/ivyHble npasa goctyna ans
3TUX Nnonb3oBartenew;

- YnpasneHue [0CTyrnoM.

YnpasneHvie AOCTYNOM AaeT BO3MOXHOCTb OrpaHuyMBaTh npasa Mofb3oBarens 3apaHee onpefeneHHbIM Habo-
pOM CepBUCOB 1 aTpMbyTOB O6bLEKTA.

YnpaBneHue [OCTYNOM OCYLLECTB/ISETCA Yepe3 peanm3aumio Npusuieruii:

- npuBuerva create (cosgarb) NO3BOMAET MO/Ib30BATENO CO3AaBaTb ONpefesieHHble KlacCbl 06bEKTOB NPUsIOo-
XeHua B npefenax KoHKpeTHoro LN;

- npusunerva delete (yaasmrb) No3BosAET MOJb30BaTENIO YAANSATL 0ObEKTLI NPUIOXKEHUA B Npefenax KOHKpeT-
Horo LN;

- npuswnernsa view (MPOCMOTPETL) MO3BOJIAET M0/1b30BATE/IO NONYyHaTb AETASIbHYI0 UHOPMALMIO OTHOCUTE/IbHO
CyllecTBOBaHUA 0bbekTa W onpegeneHns obbekTa;

- npuBunervst set/write (yctaHoBMTb'3anucaTb) MO3BOJSSET MO/b30BATEN0 YyCTaHaB/IMBaTb 3HAa4YeHVs aTpubyTa
obbekTa;

- npusunervs getiread (Nony4UTL/NPOUUTATL) NO3BOJIAET NOML30BATE/IO NOMNYYaTh 3HAYEHUSA aTpubyTa 06BbEKTa;

- npuBMaerna execute (BbINOMHWUTL) MO3BOMAET NOMb30BATENO BbINOMHATL Pa3peLUeHHbI CEPBUC NPUTOXEHNS.

Kaxgbiii LN gomkeH obecneunBatb AOCTYN TUMOB Nosib30oBaTeneil ¢ Has3HavyeHHbIM Habopom npas goctyna. Coso-
KYNHOCTb Npas J0CTyna MOXeT OblTb onpejeneHa vepes:

- TUN gelicTBMSA — ynpas/ieHne NPoLeccoM, ynpas/ieHne CUCTEMOIA, TEXHUYeCkoe 06CyXBaHNe CUCTEMbI U T. 4.;

- 06nacTb 3HaHWii oneparopa — 3aluTa, ynpasieHue u T. 4.;

- YpOBEHb MOJIHOMOYMIA OnepaTopa: MeHempkep, onepaTop NOACTaHUWK, afgMUHUCTPATOp U T. 4.

- UMSA NPUCOEAMHEHNA UKW NONepeyHuka, Win 060pyLoBaHNa MO0 YPOBEHb HaMpPsXXeHUs B YC/OBUAX, Korja K
noAcTaHuum, ynpasnsemMoli OgHOW 1 TOl e CUCTEMOW, MMEIOT KONMEKTUBHBIMA AOCTYN pas3uyHble noTpebuTenu, u T. 4.

MpuBunerun ynpasneHuss 4OCTYNOM MOTYT 6biTb M3MEHEHbl B ANMHAMUYECKOM PeXume W [O/HKHbI NO3BOMATL
paspewatb KOH(ANKTbI TPEOGOBaHW MHOXECTBEHHbLIX NO/Mb30BaTenel.

G.2.1.2 Kputepwuii nycka

- Bxog oneparopa B cuctemy, BbIGOp AeCTBUS B y3/1e no/b3oBarens.

- AyTeHTUdhMKaums BbINOHAETCA BO BPems CBA3W nonb3osatens ¢ LN.

- MpaBo focTyna noATBepxgaeTcs BO Bpems 40CTyna K 06beKTy Uam cepsucy.

G.2.1.3 PesynbTar

Monb3oBaTeslb NoyyYaeT 60 NONOXUTENbHbIN, MO0 OTpULATENbHLIN OTBET Ha ayTeHTudmKaumo. OTpularens-
HbIi OTBET NPMBOANT K OTK/IOHEHMIO AOCTYyNa KO BCEM MOC/eAyoLWmMM 3anpocaM 06bekTa Uy cepaurca ¢ Bbigadeld koga
OLIMOKN «HEe UAEHTUULMPOBAaH>.

Mocne ycnewHoi ayTeHTUUkaumm nonb3oBaTeslb NosyyaeT U3BELLEHWE C MOMOXUTENbHLIM MU OTpULATENb-
HbIM yBeAOM/IEH/EM O MpaBe A0CTyna K 06bekTy unn cepeucy. OTpulaTesnisHoe yBeOM/IeHNe BKItoYaeT B cebsa kof
OLWMGKMN, KOTOPbIA ykasblBaeT Ha NPUYMHY OTKasa B JOCTyMe.

G.2.1.4T1pon3BOANTENLHOCTL

He aBnseTca KpUTUYECKUM MokasartesieM A8 ynpasfieHuss 6e30nacHOCTbIO, HO A0/MKHA OTBevaTb TPeboBaHUAM
npunoxexnma LN.

G.2.1.5 PasnoxeHwne

IHML. ITCI. ITMI, LLNO, nto60i1 apyroit LN.

G.2.1.6 Bzanmogeiicteune

Bce dhyHKumMK € gOoCcTynom oneparopa.

G.2.2YnpaBneHve

G.2.2.1 3agava

®YHKUMS ynpaBneHWsi NO3BOJISIET ONEPATOPy WM aBTOMATUYECKOR hyHKLMM yNpaBisaTb NepBUYHbLIM 060pya0Ba-
HMeM. Hanmpumep pacnpegycTpoicTBOM WK TpaHchopMaToOpoM MM BCrnomorate/ibHbiM 060pyA0BaHMEM NOACTaHLMN.
DYHKUMA yNpaBneHns NpuMeHsIeTcs K ynpasnsieMoOMy 3/1EMEHTY.
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®YHKUMA ynpaBneHns UCnosb3yeTcs:

- 015 OTK/IOYEHNS UM BKTIOYEHNS BbIKNOYATE A, pasbefuHUTENA WU 3a3eM/ISIOWEro nepexoyaTens:

- NepekYeHns oTBeTB/IEHNI i 0B6MOTKM TpaHcdopmaropa:

- BKtoueHna (On) nam otknodeHns (Off) HU3KOBOMBLTHOrO 060PYA0BaHMS.

®YHKUMA ynpasBneHns mMoxeT hakyNbTaTUMBHO BkIYaTh B cebs war Select («BblbpaTtb»), KOTOPbIA CAYXWT ANs
KOHTPONA NPaBW/ILHOCTY YNPaB/EHNS U CO BPEMEHeM G/IOKMpYyeT pecypc.

C hbyHKUMe ynpasneHus paboTaloT pasfimuHble ubTPbl, KOTOpble NMPOBEPAIOT 6€30MacHOCTb CUCTEMbI MPU
Bblfaye ynpasneHusi. 3T hyHKUUN NPUBOAATCSH B pasgene «DyHKUMM ynpaBfieHns CUCTEMOW» W BKIKOYAKOT B cebs
(cbakynbTaTMBHO 418 yNpaBneHns):

- eVHULY ynpas/fieHus (Ha ynpasisieMOM 3/1eMeHTe, B NMPUCOeAVHEHUN, HA YPOBHE HanpshkeHusi, Ha NoAcTaH-
unn);

- NPOBEPKY NPaBWU/ILHOCTV GIOKUPOBOK. B/IOKMPOBKM ABMSIKOTCA NapasinenbHon yHKLmeld, koTopas paspeluaeTt
nnn 6nokvpyeT ynpasneHue (Npy BKKOYEHHOV 610KMpoBKe). KOHTPO/bHOE COOBLLEHNEe MOXET cofepxaTb COCTOsHUE
HapyLLeHns 6710KMPOBKN A1 ero obxoda:

- NpOBEPKY NPaBUILHOCTU CUHXPOHU3MA. [Mpy BKIOYEHWUU BbIK/IKOYATENS MPOBEPKA CUHXPOHU3MA BbINOMHAET
KOHTPOJ1b HEKOTOPbIX 3/1EKTPOTEXHNYECKVX YC/IOBUIA 1 paspeLlaeT v He paspeLuaeT ynpas/ieHne B 3aBUCUMOCTU OT ero
Tmna:

-MPOBEPKY MNPaBWULHOCTM BPEMEHWU. DYHKUMA ynpaB/ieHWUs COAEPXUT aTpubyT BPEMEHU, KOTOPbI cneumdunum-
pyeT npefen BpemeHW AN BblAauu ynpasneHus. Tem cambiM obecrneunBaeTcs rapaHTVst OT BblAaun cTapoi KomaHabl
Ha ynpas/ieHne, KoTopasi Morfia COXpaHUTbCS B CETU:

- B6noknpoBaHHOe cocTosiHMe. Korga noAcTaHums YacTUYHO HaxXoAMTCA B PEXVME TEXHMYECKOro 06CnyXmBaHus,
ynpaB/isieMblii 3/1EMEHT MOXET 6biTb B 3a6/I0KMPOBAaHHOM COCTOSIHUM. TeM cambIM 3anpeLiaeTcs /t060e ynpasieHue
BbIK/IlOYaTENEM, HanpyMep BO BPeMS BbIMOIHEHWS ONepaTopoM pemoHTa AuHun. CnefyeT 06paTuTb BHUMaHWe, 4To
610KMPOBKa 3/1eMeHTa ABNAETCA NPUMEPOM (DYHKLMW yrpas/ieHus:

- MoHOMOuMA ynpasneHus. Heobxoaumbl, ecnun npeanonaraeTcs, 4To 418 NPOBEPKM CBOMX NOSIHOMOYWIA onepa-
TOp 6yAeT ynpas/isiTb 3/IEMEHTOM;

- COCTOSIHVE PEeXMMOB NOACTaHLMK ¥ NpUcoeanHeHns. NS BbINOMHEHNA YAaNeHHOro ynpasneHus (To ecTb Yepes
cucTtemy cbopa fiaHHbIX 1 ancneTyepckoro ynpasneHns (SCADA)] NoACTaHUMs AO/MKHA HAXOAUTLCA B YAA/IEHHOM PexXu-
Me. a AN ynpasneHns B npegenax NoACTaHUuM OHa A0/MKHA HaXoAMTbCA B JIOK/IbHOM pexume. UTo6bl BbINONHATH
ynpasfieHne C YpPOBHA CTaHUUW WAWM C YPOBHA yAasieHHOro ynpasneHus (d4epe3 SCADA-cuctemy), npucoeanHeHne
[O/HKHO HaxoAuTbCA B YAATIEHHOM pPexume;

- COCTOsIHME YMpaB/iieMoro 3nemMeHTa. ®yHKUMS ynpaBieHuss Jo/KHa HanpaBisATh YNpaBaseMblii 31EMEHT B
paspeLleHHoe COCTOsiHME (Hanpumep, He Mo3BONAOLLEE OTKIUUTL OTK/IHOYEHHbI pasbeauHuTens). Korga ynpaense-
MbIii 3N1E€MEHT HaxoAUTCS B HEM3BECTHOM COCTOSIHWM (HanmpuMep, ABYXTOYEYHOE COCTOSIHUE UMEET OfHO 3HaYeHue), 3TOT
hunbTp hakyNbTaTMBHO NOAABIIEH.

YnpaBnieHne OTMEHSAEeTCs, eC/N OAWH U3 3TUX (UILTPOB He BEPUULMPOBAH WM eCnu U3 NyHKTa ynpasfieHus
nosly4yeH npukKas Ha OTMeHy.

G.2.2.2 Kputepuii nycka

3anpoc oT oneparopa Wau 0T aBTOMATUYECKON (OYHKLMN.

G.2.2.3 Pe3ynbtar

M3meHeHus B npouecce 3a cHET U3MEHEHUs COCTOSIHUA mpouecca (OCHOBHOe 060pyAoBaHue).

G.2.2.4T1pon3BOANTENIbHOCTb

3aBuCUT OT paccMaTpuBaeMoro o6bekTa ynpasseHus.

3aBuCUT OT KpUTEPUA Nycka, TO ecTb YyTb MeHee 1c¢ Ansa onepatopa, MmeHee 100 mMC ANS aBTOMATUKK.

G.2.2.5 PasnoxeHwne

IHMI, ITCL GAPC. CSWI, XCBR. XSW1. GGIO.

G.2.2.6 Bzaumogelictaue

YnpaBneHne 6e30MacHOCTbIO AOCTYNa, ynpasfieHne camonpon3BO/IbHbIM N3MEHEHWEM WHAUKATOPOB, CUHXPOHU-
3auusi NepPEKNoYEHNA, G/IOKMPOBKA Ha YPOBHE NPUCOEAVHEHNS, GI0KMPOBKM Ha YPOBHE CTaHUMW, pacrpegeseHHbIi
KOHTPO/Ib CUHXPOHM3MA.

G.2.3 OnepaTtnBHOE KCNOJ/Ib30BaHME CaMOMPON3BO/IbHOTO U3MEHEHNSA MHANKATOPOB

G.2.3.1 3agava

OcyLLecTB/IEHNE NOCTOSAHHOTO KOHTPOJISi BCEX CaMOMNPOU3BOSIbHbIX U3MEHEHWIA COCTOAHMS (MHAMKATOPOB) NOA-
CTaHuu¥ 1 nepegada 3Toi nHdopmMauum BceM YHKLMAM, KOTOPbIM TpebyeTcsa Takas nHdopmaums.

G.2.3.2 Kputepwii nycka

M3MeHeHne COCTOSIHMA CMNOBOro 060pYAO0BaHUS, HanpuMep U3MEHEeHWe NOJIOXKEHMUS BblkIoUaTens.

G.2.3.3 Pe3ynbtar

NHdopmauma 06 3ToM M3MeHeHun nepefaeTcs BcemM (DYHKUMAM, KOTOPbIM HyXHa Takas MHdopMmauus.

G.2.3.4T1pon3BOAMTENBHOCTb

3aBUCUT OT UCTOYHMKA U3MEHEHMSI U 061acT UCNONb30BaHWA MHGOpPMaLUM 06 3TOM U3MEHEHUU.

OGHapyxeHue: MeHee 1Mc, nepegaya: MeHee 1c gns onepartopa, MeHee 100 meanst aBTOMATUYHECKMX (OYHKLWIA.
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G.2.3.5 PasnoxeHue

CALH, CILO. IHMLI. ITCI. ITMI, Bce apyrue LN. oTHocsLLMecst K OCHOBHOMY obopygoBaHuto (X..., ¥..., Z...), BKIo4as
GGIO.

G.2.3.6 Bsaumogeiicteue

YnpasfeHve, ynpasneHve cuUrHanusauuii, ynpasneHue cobbiTusimu, 6/10KMPOBKM Ha YpOBHe NpucoeauHeHus, 610-
KUPOBKM Ha YpOBHE CTaHLuW.

G.2.4 CHXPOHHOE NepekyeHne (nepekoyeHe B 3ajaHHoi dase)

G.2.4.1 3apava

DYHKUMA CUHXPOHHOTO Nepek/IloYeHns No3BOAET BKIYATh UM OTKIIOYATb BbIKIHOYATElb B HA3HAYEHHbI MO-
MEHT BPEMEHM C O4EHb BbICOKOW TOYHOCTBIO B LIE/IAX OTPAHNYEHNS NePeXOHbIX Harpy30K Nepek/toveHns Kak Ha BblK/1to-
yaTteslb. Tak W Ha MOAKIOYAEMbIVi 06bEKT. HanpuMep /nHWI0. MOCKoNbKy KonebaTenbHble CUrHasbl MPeACTaBAsAT Co-
601 crHyconpanbHble TOKM U HanpsXKeHUs, Ha3Ha4YeHHbI MOMEHT BPeMEeHW COOTHOCMTCA C Ha3HaueHHON hasoii.
CnepfoBatefibHO, CUHXPOHHOE Nepeks/llyeHrie 03Ha4YaeT TO Xe camoe, YTO U MepeksioveHne B 3aAaHHON dhase.

G.2.4.1.1 3amblikaHue

B MOMEHT paBHOro NoTeHLMasia KOHTaKTbl Bblk/to4aTens fO/MKHbI O6bITb 3aMKHYTbI C 06enX CTOPOH BO u3bexaHue
nu ANS MAHUMU3aLMK yaapa mexgay Hiumu. CrefoBaTesibHO, 3aBUCALLMe OT BPeMeHU NoTeHuyanbl (Hanpumep, BblGop-
K1 C 3mMepeHHbIMK VT-TpaHcdopmaropamu xapakTepucTukamm aMmianTypl, YacToTbl U dhasbl) C 06enx CTOPOH BbIK/IIO-
yatens A0/DKHbI Oblnv GbITb CPaBHEHbI B LiENIX pacyeTa NpaBW/IbHOTO MOMEHTA BPEMEHW A/151 3aMblKaHWsI KOHTaKTa.
3TOT pacyeTHbIli MOMEHT BpeMeHU Ao/MKeH 6biTb NosydeH B npegenax 0.1 mMc OT onepauun 3amblkaHus A7 MUHUMK3a-
LMW UCKPEHUS MEeXY KOHTaKTaMu, ec/in pacCTosiHue MeXy HUMU MeHblle HanpskeHuss npobos N30onsaLuu.

[na 3TOro NoKasbHbIA NOTeHUMaN/noTeHuMan NpUcoeanHeHns Ao/MKEH ObiTb CPaBHEH C yAasleHHbIM MoTeHuma-
/IOM C60PHOI LUMHBI UK APYFOro NpUCOeAMHeHNsl. Ha OCHOBe 3HaHWii 0 (hakTU4eckoi koHurypauu C6OPHOI LUMHBI
[0/DKeH ObIlb BblOpaH NpaBusbHbIV yaaneHHbIli VT-TpaHcopmaTop. 31a nHcopmaums MoxeT 6biTb NpefocTas/eHa ¢
YPOBHSA CTaHLMW UK Y)Ke MOXET ObiTb U3BECTHA Ha YPOBHE MPUCOEeANHEHUS.

Bbicokasi TOUHOCTb, HEO6XoAMMas A1 CPaBHEHUA BbIGOPKY HaNPSHXKEHWS,, MOXET ObiTb 0b6ecneyeHa CUHXPOHHO
BbIGOPKOV UM ACUHXPOHHOW BbIGOPKONM C MPUCBOEHWEM METKW BPEMEHMW TOM e TOYHOCTU A5 PEKOHCTPYKLMM DOpMbl
curHana. 3TOT BOMPOC pellaeTcs Ha ypoBHE peanm3auny thyHKLWM U peanin3almi BblGpaHHON CBA3N (LLMHA/CTEK).

G.2.4.1.2 Pa3mblkaHue

[NnA [JOCTUXEHWS ONTUMAasIbHOTO BPEMEHM MUCKPEHUS pa3MblKaHWe KOHTAKTOB BbIK/loUaTe s JO/HKHO NPOUCXO-
OUTb B OMpefeNieHHbli MOMEHT BpeMEHW Npy NPUGIVKEHUN 3HAYEHWsI TOKa K Hy/0 ¢ ha3oBbiM pa3bpocom B 1 Mc.
MHdhopmaums ot nokasnbHoro CT-rpaHcopmaropa Ha ypoBHe NpUCcoeuHeHnss Heobxo4uMa TOJIbKO A8 pacyeTa yka-
3aHHOTO MOMEHTa BPEMEHW.

G.2.4.1.3 O6Lee nonoxeHne

Tak KaKk flaHHasA 3ajada ornpejenifaeTcs MexaHMYeckKUM noBefeHneM BbIKouaTesis, 370 NoBeAeHne KOHTPOoAuUpY-
eTcsl BO BpeMs /0601 onepauun nepekoyeHns. HacTpolikn dyHKLMM NPOM3BOAATCA OT onepaumu K onepaumu Ha
OCHOBaHUN [aHHbIX MOHWUTOPUHra.

G.2.4.2 Kputepuii nycka

Bbi6op BbIKMOYATENA /11 CUHXPOHHOTO MEPEK/YeHUs!.

G.2.4.3 Pe3ynbTar

B cnyuaB BKIOUEHWS: BbIK/IOUATE b BK/IKOYEH B 33J@HHOI hase ¢ TOUHOCTbI0 MeHee 0.1 Mc. B cnyvae oTktove-
HUS: BbIK/IIOYATES b BbIK/IOYEH B 33[aHHOI ha3e C TOYHOCTbIO MeHee 1 mC.

G.2.4.4T1pon3BOANTENLHOCTL

MocneposaTefibHOCTL LIAroB KOMaHasl — MeHee 1 cC.

TOYHOCTb Ha BPeMs BK/IHOUYEHME OTHOCUTENIbHO KpuBO — meHee 0.1 Mc. Bpemsi BkIoueHns — mexHee 500 mc B
3aBMCUMMOCTY OT Tuna BblkMtovaTeNid. CUHXPOHM3aLMA BPEMEHW [/11 UCNO/b30BaHHbIX BbIGOPOK A0/HKHA OblTb MeHee
50 mKc.

G.2.4.5 Pa3noxeHue

IHMI. ITCL CSWI. XCBR, TCTR. TVTR (/TOKa/1bHblii 1 YAANEHHbIN).

G.2.4.6 B3aumogeiictene

YnpasneHuue, 6/10KMPOBKa YPOBHS MNPUCOEMHEHUS, CTaHLUMOHHbIE G/IOKMPOBKK, MOC/efoBaTe/IbHOCTM aBToMaTu-
YeCcKo KoMMyTaumm.

G.2.5MepeknoyeHne Habopa napameTpoB

G.2.5.1 3agava

Mpunoxexune Ha LN MOXeT MMeTb HECKO/IbKO BO3MOXHbIX HAbopoB napamMeTpoB, HO aKTUBHbIM MOXeT ObITb
TOMbKO OAWMH HAbop. B aKkTMBHOE cOCTOsSIHME MOXET 6biTb MepeBefeH /1060 M3 onpeaesneHHbIXx Habopos. CKOMbKO
HabopoB MOryT 6bITb COOTBETCTBEHHO OMNpejesieHbl, 3aBUCUT OT peasimsaLnm, HO [OKHO ObiTb NOKa3aHO Kak napameTp
npunoxeHus. NepekoyeHne akTUBHOTO Habopa He TpebyeT ceaHca U3MEHeHUs; 3TO OJHOLIarosas ornepauys, noaTo-
My HUKaKMX Npo6/ieM C MHOXECTBEHHbIM JOCTYNOM He BCTpevaeTcs.. ECAn OTKpbIT ceaHC U3MEHEHWiA, nepekioveHne
Habopa napameTpoB AO/MKHO ObiTb G/I0KMPOBAHO.
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MepekntoyeHne Habopa napameTpoB SBMASETCH NOAMHOXECTBOM HACTPOWKM U3 chyHKUMIA KOHdMrypaumm cucte-
Mbl MM TEXHUYECKOTO 06CNYXMBAHUA U OrPaHNYeHO M3MEHEeHUAMU HabopoB MpeAonpeAesieHHbIX napaMeTpoB, Heob-
XOAUMbBIX AN PYHKLMOHUPOBAHWS B YCIOBUAX U3MEHEHWUA pexuma akcnnyatauun. OrpaHuyeHne npegonpefeneHHbIX
HabopoB NapameTpoB CYLLIECTBEHHO CHIXaEeT 3anpaluyBaemMylo NpOBepKy COrfiacoBaHHOCTU.

Bce Apyrue xapakTepucTuky Te xe. 4To U Ana PYHKLUM HACTPOKM.

G.2.6 YnpaBneHue aBapuiiHoii curHanusauuei

G.2.6.1 3agava

®YHKUMA ynpaBieHns aBapuitHoin curHanmsaumeii No3eosseT onepaTopy BuU3yaslbHO 0TO6Pa3nTb, KBUTUPOBATL U
c6pocuTb cooblLeHna TpeBorn. [locTyn K 310 yHKLMM MOTYT OAHOBPEMEHHO MMETb HECKO/bKO onepaTtopos. Cooblue-
HWA TPEBOTU NPUBOAATCA B MepeyHe(sx) aBapuiiHbIX CUTHAOB 1, €CM NPYMEHUMO, OTMEYaloTCA MeTKO/ Ha 0630pPHOM
aucnnee npouecca Uan CUCTEMbI.

ABapuiiHbIli CUTHAN reHepupyeTcs, Korga AaHHble U3 CUCTeMbl MPUMHUMAlOT 3HauyeHue, KOTOPOoe AOSKHO ObiTb
yuTeHO onepaTtopoM. [laHHble MOryT OTpaxaTb COCTOSiHWE MpoLiecca MM caMmy cucTeMy aBTomaTv3auun noacTaHumm.
3HaueHne oKeT GblTb HeAeCTBUTE/IbHBIM, HEMPOTHO3MPYEMbIM, BbIXOAUTL 3@ YCTAHOB/IEHHble Mpefenbl U T. 4. [aH-
Hble MOryT NOCTynaTb OT OTAEe/IbHOW eAuHMLbI 060pYA0BaHNA UM PACCUUTLIBATLCA BMECTE C AaHHbIMWU OT HECKONbKMX
efMHUL, 06opyoBaHua (rpynnoBas aBapuiiHas CUrHan3aums).

CocTosiHWe aBapuiHOrO CuUrHana paccynTbiBaeTCA C YYeTOM:

- HaIM4MA 1 3HAYEHNS AaHHbIX, KOTOpPble FeHepUpOBa/I CUTHa TPEBOMM (eAVHULA WK HECKOIbKO eAVHWL, AaH-
HbIX):

- JelicTBUIA, NPeApPUHATLIX ONepaTopoM Mo AaHHOMY aBapuiiHOMY CUrHasy.

Mocne Mcue3HOBEHUS NPUYMHBI CUrHa TPEBOMM He WUCYEe3HeT A0 TeX Mop. Nnoka onepaTtop He KBUTMPOBan U He
yCTpaHuI aBapwiiHbIii curHan. Ecnn aBapuiiHble CUrHasIbl HampaB/eHbl K HECKO/TbKMM NoyyaTensm, Heob6xo4umMo onpe-
[ennTb 3anpoc Ha eAVHUYHOE WU MHOXECTBEHHOE KBUTUPOBaHMeE.

ABapWiiHbIV CuYan MeeT HEeCKOSIbKO aTpubyToB, KOTOpble JO/MKHBLI ObiTb BbIBEAEHbI HA 3KpaH onepaTopa:

- NIOKaIM3aLmMsa>'NCTOYHWK aBapuiiHoOl curHanmsauuu;

- OCHOBaHvie N5 cpabaTbiBaHUS aBapuHON CUrHanM3aumm;

- KBUTMPOBaHWE UM OTCYTCTBME MOATBEPXAEHWUS aBapuiiHON cUrHanusaumu;

- CPOYHOCTb U CEPLE3HOCTb CUrHaNa TPeBoru:

- 3ByKOBas aBapuiiHas curHanmsauus (ecim NPpUMEHUMO).

G.2.6.2 KpuTepuii nycka

M3meHeHne cocTosiHMA ¢ normal («HopMmasibHOe») Ha alert («npegynpexjaiolliee») U emergency («asapuii-
Hoe»), U3MeHeHne cocTosiHuA ¢ alert Ha emergency.

G.2.6.3 PesynbTar

M3BeLleHre NoKaIbHOTO WAN yA/IEHHOTO onepaTopa O KPpUTUYEecKol CUTyaluu B OCHOBHOI MW BCromoratesib-
HOli cucTeme. KBUTMpOBaHWe aBapuiiHOl CUrHam3aumm.

G.2.6.4Tpon3BOAMTENBHOCTb

BbicTpoaeiicTBre, Heobxoarmoe A5 0GHapYXEeHNUA aBapuiitHOrO CUrHana, 3aBWCUT OT KOHKPETHOM dhyHKumn. W3-
BeLLEeHVe onepartopa W KBUTUPOBaHWE CUrHaNa A0/MKHbI BbINONHATLCS B Npefenax BpemeHn peakuum onepatopa (1 c).

G.2.6.5 PasnoxeHune

IHMI. ITCI. ITMI. CALL. nto6oii gpyroi LN.

G.2.6.6 Bzanmopgeiicteue

CamonpoBepka h3n4ecKoro yCTpoincTea, ynpasieHne cobbITuaMU, nodas qyHKUMS.

G.2.7 YnpaBneHue cobbiTusimu (Sequence of Event Recorder— SER)

G.2.7.1 3apgava

[ina HenpepbIBHOTO c6opa 1 06paboTkN M3MEHEHUIA COCTOSIHUA 060pYAOBaHUS, YNpaBsLWmMX AeiicTBUIA onepa-
TOpa N U3MEHEHW COCTOAHUS NPOLIECCOB W A1 XPOHOSIOTMYECKON perncTpaummn cobbiTuii ¢ ykasaHnem fatbl U Bpeme-
HU. OxBayeHo BCce 060pyAoBaHue, TO eCTb, kak NpaBnI0, OCHOBHOE 060pPyAOBaHMe, 060pyAoBaHue 3aluTbl U ynpasne-
HVS. ApxmBaums 1 oTobpaxeHne cobbITUii B CNMCKax COObITWIA BbINOMHAKTCA, Kak NpaBuio, Ha pabounmx mectax Ha
YPOBHE CTaHUMK: 06HapyXeHWe U NpPYCBOEHNe METOK BPEMEHW BbIMOJIHAOTCA B OCHOBHOM Ha YpPOBHE MPUCOeAMHEHUS
nnm Hmxe. OJHaKo Ha ypoBHE MPUCOEAUHEHWS Takke BbiNonHaeTcs 6ydepu3auns CoObITUA U MOXET BbINOMHATLCA
oTOGpaxeHVe COObITWIA, a Ha YPOBHE CTaHLMN BbINOHAETCS 06Hapy)XeHue cobbITUi, Hanpumep Ans AelcTBuiA onepa-
Topa.

CofepxaHue crnmcka cobbITWiA, ecnn NPUMEHNMO, MOXET ObiTb Pas3/IMyHbIM A1 OnepaTvBHbIX NO3vLmiA. Cobbl-
TS B CMICKAX MOXHO COPTUPOBAaTh U BbIGMPATb B COOTBETCTBUM C UX aTpubyTaMun (MICTOUHMK, OCHOBaHWe, BpeMS U T. 4.).

3anpalunBatTCs /I COOLITUSA YCTPOWCTBaMM BbICLLETO YPOBHA UM HANPAaB/SHOTCA aBToOMaTUYeckun (ynpasisemblii
CO6bITUAMY NPOLIECC) Ha YCTPOICTBA BbICLLEr0 YPOBHS, onpeaenseTca yCcnoBmMsMu peanvsalnm ceasun. B niobom cnyyas
COObITUS [O/HKHBI XPAHUTLCA JTIOKAUTBHO U U3B/IEKATLCA MO 3anpocy, ec/n CBA3b BOCCTAHAB/IMBAETCS NOC/IE HEKOTOPOro
npocTos.

3Ta hyHKLMA obecneyvBaeT BCe BO3MOXHOCTY MOC/eA0BaTeNbHOCTM perncTpaumm cobbimuii (SER).

G.2.7.2 KpuTepuii nycka

- HempepbIBHOE CKaHWpOBaHWe (Hanpumep, C paboueil CTaHUMM Ha YPOBHE CTaHLuN);
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- U3MEHEHWE COCTOSHUS;

- 3anpoc (Harnpumep, nocsie OTK/YEHUs CBA3N).

G.2.7.3 PesynbTar

Basa faHHbIX COObITUI 06HOBNSIETCS NO COGLITVIO, BKIOYAs MAEHTUMKaLMIO, faTy 1 Bpems. Ecim aTo npumeHu-
MO. AaHHble COBbITUSA pacneyaTbiBaloTCS.

G.2.7.4TMpoun3BoaAnTeNIbHOCTb

WVICTOYHMK AO/MKEH NPUCBOUTL COOLITUAM METKY BPEMEHM C TOYHOCTbIO 1 MC 4719 06paboTkM faHHbIX. HekoTopble
[JaHHble MOryT UMeTb MeHbLLY TOYHOCTb, Hanpumep, AeliCTBMSIM onepaTopa MeTka BpeMeHU 3a4acTyio npuceBansaeTcs
ncxoas M3 mMacwitaba BpemeHu onepatopa (1 c).

G.2.7.5 Paznoxexune

IHML. ITCI. ITMI. CALL. nto6oii apyroi LN.

G.2.7.6 Bzanmogeiicteune

Mockonbky noutn Bce LN MoryT 6biTb MCTOUHMKaMK COBbITWIA, C (DYHKLMEN ynpaBieHus cobbITusMy B3ammogaeii-
CTBYIOT BCE OyHKLN.

G.2.8 MouckgaHHbIX KOHUTYpaLUKN 1 HACTPOEK

G.2.8.1 3agava

MonyuyeHne gaHHbIX OT ogHoro LN v HanpasneHve ux Ha Apyroi cneumasbHblil LN. KOTOpbIM 3anpaluvBaeT 3Tu
JaHHble. 3anpalwmBatolee |ED-yCTPOICTBO, kak NpaBuio, HaXoAMUTCS Ha YPOBHE CTaHLyK, a AaHHble B OCHOBHOM XPaHsT-
ca B LN IED-ycTpoiicTBa, Haxo4aLLEerocs Ha ypoBHe npucoeguHeHns. TUNUYHbIMU AaHHBIMU MOTYT ObITb JaHHble KOH(K-
rypauum 1 HacTpoiiku pene. TUNWYHBLIMW MPUYMHaMK A8 NOUCKa AAaHHbIX SIBAAIOTCS HEOOXOAMMOCTb OTOOpakKeHVs Ha
Jaucnnee, KOHTPO/Ib U MaccoBoe XpaHeHue 3TWX AaHHbIX. B TO xe Bpems HacTpoliku pesie MOryT 3anpalumBaTbCs Ans
BbIBOAA Ha AWCNeN, peAakTMpoBaHWsa Y M3MEHEHWUS UCXOAHbIX HacTpoek LN-uctouHmka.

G.2.8.2 Kputepwii nycka

- 3anpoc oneparopa C YPOBHA CTaHLuW;

- aBTOMaTUYeCKMin ONpoC C YPOBHA CTaHLMN.

G.2.8.3 PesynbTar

MonyuyeHne aaHHbIX 3anpalwmsatowymM LN. JaHHble 6yayT nonyyeHbl B BUAe dhaina nnm ¢ainnos n xpaHuTbea B
3TOM BUge.

G.2.8.4MNpon3soanTeNIbHOCTb

Mpoun3BoANTENBHOCTL UM CKOPOCTb BbIFPY3KWM 3aBUCAT OT pasMepa dhaina. HacTpolikn v faHHble U3MepeHuii
[OKHBI BbIrpyXaTbcs MeHee Yyem 3a 1 C.

G.2.8.5 Pa3noxeHue

IHMI. ITCI. ITMI. LLNO. BCce apyrne moanduumpyemble LU .

G.2.8.6 Bsaumogeiicteue

YnpasneHvie KoHdurypaumeni.

G.2.9 NMounck oT4eTOB 0 HENCNPaBHOCTAX/HaPYLIEHUAX

G.2.9.1 3agava

MonyyeHune 3anmcu o HemcnpaBHOCTSAX/HapyLUeHusAX. XxpaHsiwelics B LN IED-ycTpoiictea. gpyrum LN. 3anpatumnsato-
LLYIM 3TN AaHHble. 3anpatumBatollee |ED-yCTPO/CTBO. Kak NPaBu/io, HAXOANUTCA Ha YPOBHE CTaHLMK, & 3anMcyi B OCHOBHOM
xpaHsATcs B LN 1EO-ycrpoiicTBa. HaxoAsAawWerocs Ha ypoBHe npucoeanHeHus. TUNUYHbIMK NpUYMHaMm A0 novcka 3anu-
ceil ABNseTcs HeobXxoAMMOCTb OTOBPaXKEHUS Ha AUCTIee 1 MacCoBOE XpPaHeHWe faHHbIX O MOBPEXAEHUNX.

G.2.9.2 Kputepwii nycka

- 3anpoc onepartopa C YPOBHA CTaHUuu;

- aBTOMaTUYECKWIA OMPOC C YPOBHS CTaHLMW.

G.2.9.3 Pesynbtar

3anucb nonyyaeT 3anpawumsatowmii LN. 3anvcu 6yayT nony4yeHsl B Buge daiina unm ainnioB n XpaHUTbLCA B 3TOM
Bue.

G.2.9.4Mpon3BoaUTENIbHOCTb

Mpon3BoAUTENBHOCTL UM CKOPOCTb BbIFPY3KY 3aBUCAT OT pa3mepa dhaiina. EanHWuHas asapuiiHasa 3anucb Jof1-
XHa BbIrpyxartbcs B npegenax 5 c.

G.2.9.5 Pa3noxeHue

IHMI. ITCI. ITMI. RDRE, RDRS. IARC. TVTR. TCTR. Bce LN. oTHOcsLWuecs kK 0CHOBHOMY o06opygoBaHuio (X..., Y....
Z...). Bkntoyass GGIO.

G.2.9.6 B3anmogpeiicteume

®YHKUWS 3aWyWTbl, yNpaBfieHne caMonpon3BO/IbHbIM N3MEHEHNEM WHAUKALUA.

G.2.10 ¥YnpaBneHue xypHasiom peructpaymum

®YHKUMA BbINOMNHAETCA B paMKax ynpasieHUs coBbITUAMU.
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G.3/1okanbHble hyHKLMM aBTOMaTU3aL MM NPOLLECCOB

G.3.1 dyHKUMA 3awuThl (06LLEro TMna)

G.3.1.1 3agava

3afaya 060i PYHKLMM 3alyThbl 3aK/104aeTcs B MOCTOSHHOM KOHTPOJ1e 3HAYEHW B 93HEProceTn Wan pacnpegyc-
TpoiicTee (HanpskeHve, TOK. Temnepatypa u T. 4.). Ecnu chakTuueckoe 3HayeHne npesbiaeT Nepeyto npegonpefeneH-
HYI0 rpaHuLy (eciv NPUMEHNMO), YHKLMA 3aluTbl NepexoanT B COCTOsIHWE MpeaynpexaeHus (aBapuitHas curHanvsa-
ums, nyck, cpabatbiBaHve pene). MNpu nepeceyeHnn BTOPON rpaHuLbl (MHAWKATOP HEWCNPABHOCTU) BblAAeTCsa KomaHaa
Ha OTK/lYeHWe, KOTopas OTK/IYaeT 3alyiieHHble 06BbekTbl (kabesb, NMHUS, TpaHcopMaTop, pacnpeayCcTpoicTBO
n T.4.). NoBegeHvie N060N hyHKLUM 3aLLUTLI, TO €CTb aITOPUTM 3aLUMTbl, ONpeaenseTcs Habopom napameTpoBs, KOTO-
pbIi MOXET M3MEHUTb MHXeHep No 3awuTe yepe3 HMI-nHTepdeinc nam ¢ NoMoLLbIo CpefCcTB aBTOMAaTUKK.

Ecnu dpyHKUMA 3awmnThl ykaszaHa Kak fiokanbHas qyHKUMS aBToMatusalmy npolecca, oHa AeicTByeT He3aBUcUMo
OT Apyrvx PyHKUWIA nn kaHana cessu. B cnyyas yganeHHoro nHTepdelica [ CONPsHKeHUs ¢ TEXHOOTMYECKoN ycTa-
HOBKO (BX0A/BbIX0A)]. OTAENEHHOIO TEXHOMOTMMUYECKON LUMHOM, 3TV YacTh Takke A0/HKHbI HOPMasibHO (PYHKLMOHNPOBATb.

G.3.1.2 Kputepwii nycka

Mpu 3anycke dyHKUUM paboTaeT ee KOHTPO/IbHAsA YacTb.

®yHKUMA BblJaeT CUrHa mycka (cpabaTtbiBaHuA pesie) Mpu BO3HUKHOBEHWUU CUTyauuu npegynpexgeHus (nepece-
yeHue rpaHupl 1) 1 OTKIYEeHNA NpU aBapuiiHoli cuTyaummn (nepecedeHve rpaHuubl 2).

G.3.1.3 PesynbTar

O6bekT, noABepraBLUMACA ONAaCHOCTW, HaxoaMTCA B 6e30MacHOM pexumMe, TO eCTb HOPMasibHO OTK/IHOYEH.

G.3.1.4Tpon3BoanTENLHOCTb

B 3aBMCMMOCTM OT Tuna hyHKUMM 3almThl 3anpalumBaemMas npov3BOAUTENBHOCTL 415 06HapYXeHUs Hencnpas-
HOCT 1 OTK/TIIOYEHMST HAXO0AUTCA B Avana3oHe mexay 10 n 100 Mc. 3T BHyTpPeHHWe TpeboBaHUA camMoii DyHKLMM 3aLyTbl
B C/lyyae nepejauyun no TeXHOMNOMMUYECKOW LUMHE KOMaHAbl Ha OTK/OYEHNe NMOPOXAA0T TpeboBaHWA K CBA3MN.

G.3.1.5 PasnoxeHwne

IHML. ITCI. ITMLI. P.., TCTR. TVTR.XCBR. gpyrue LN. oTHOCALIMECA K OCHOBHOMY 060pYyA0BaHUI0.

G.3.1.6 Bzaumogelicteue

YnpaBneHve aBapuiiHON curHanmsauuven, ynpasneHne cobbITUAMU, NOUCK OTYETOB O HEWCMNPAaBHOCTAX/HapyLUe-
HUAX. Apyrve yHKUMK 3awWwuTbl, agantauus aBToMaTMYeckoil 3aluTsl, obpaTHas 610KMpoBKa.

G.3.2 iuctaHuymoHHas 3awura (npumep MYHKL UK 3aLLnTbI)

G.3.2.1 3agava

®YHKUMA ANCTaHLMOHHOW 3alyThbl IMHUM OTHOCUTCA K 3aLimTe OAHOM MMHUK. OHa OCYLLEeCTBSET KOHTPOb MNOSTHO-
ro CONPOTUBNEHUSA NVMHWUN Yepe3 MnokasaTenn HanpskeHns 1 Toka. [JMcTaHuMOoHHAas 3awmra JIMHUK 3anyckaeTcs U oT-
KNoYaeTcs Npy M3MEHEHUN NOJSIHOTO COMPOTUBNEHUS IMHUW, MOJIHOM NPOBOAMMOCTY UM PEaKTUBHOMO CONPOTUBEHUA
1 NPEBbILLEHNN MU HEKOTOPOTO NMpeaonpefeneHHoro 3HaveHns. OHa MeeT pasfinyHble 30Hbl oxBata. PaccTosiHve Ao
HencnpaBHOCTW 3a4aeTcs, Mo MeHbLueli Mepe, Kak NosIHoe CONpoTUBEHWE (MK NOMHAs NPOBOAMMOCTb, PeakTUBHOE
COMPOTWB/IEHNE) B MECTE KOPOTKOIO 3aMblKaHWsl, KOTOPOEe MOXeT ObITb Npeobpa3oBaHo B reorpaduyeckoe pacctosHne
[0 MecTa HaxoX[eHWUs1 HeucrnpaBHOCTU.

G.3.2.2 Kputepuit nycka

Mpun 3anycke pyHKUMM paboTaeT ee KOHTPOsIbHAs YacTb.

®yHKUMA BblAAET curHan nycka (cpabatbiBaHusA pene) npy BO3HUKHOBEHUW CUTyauuu npegynpexaeHus (nosHoe
conpoTuB/IeHNe nepecekaeT rpaHuLy 1) n OTKIYEHNS B Crlyyae aBapuiiHol cutyauum (NosHOe CONpoTYBIEHUE nepece-
KaeT rpaHuuy 2).

G.3.2.3 PesynbTar

JIMHnsa 3awmiieHa nocpeAcTBOM OTK/IOUEHNS TOKA KOPOTKOTO 3aMblkaHWs Yepe3 COOTBETCTBYIOLLME BblknovaTenu
NHWK.

G.3.2.4Mpon3BognTeNbHOCTb

HenpepbIBHbI KOHTPO/Ib HaNPSHKEHWST U TOKa C BbIOOPKAMW OT HECKOJIbKVX COTEH repL, 40 HEeCKOSIbKMX ThiCAY
repy. [na TOYHOro onpefeneHns MeCTOHaXOXAEHWUS HEeUCNpPaBHOCTU OTHOCUTE/NIbHAA TOYHOCTb BbIOOPKM HanpsKeHus
1 TOKa A0/HKHA cOCTaBNATb < 25 MKC. Bpems oTknvka (Bpems OTKAUYEHUST) 4O/MKHO 6bITb 0T 5 A0 20 MC. 3TN BHYTPEHHUE
TpeboBaHMs camoii OyHKLMM 3alpTbl NOPOXAA0T TpeboBaHMS K CBA3MW, eCv N0 TEXHOMOTMYECKON LMHe nepefaeTcs
KOMaHfa Ha OTK/IYeHue.

G.3.2.5 PasnoxeHwne

IHMI. TTCL ITMI. PDIS. TCTR. TVTR. XCBR. gpyrue LN. oTHOcALMECA K OCHOBHOMY 060pYy0BaHUIO.

G.3.2.6 BsanmogelictBue

YnpaBneHne aBapuitHoOi curHanmsauueid, ynpasieHme coobITUSAMU, MOUCK OTYETOB O HEMCMPABHOCTAX HAPYLLEHM-
AX. Apyrue yHKUMM 3almThl M aganTtauus aBToMaTMyeckon 3almThl.

G.3.3 b1oKMpOBKa NpUcoeanHeHus

G.3.3.1 3apgava

B cooTBeTCTBMM C NpaBuiamMmn G/IOKMPOBKY BbINMOSTHAETCS KOHTPO/b KOMaHZ, NOCTynatolnx Ha pacnpegycTpoii-
CTBO: B C/lyyae BO3MOXHOrO HapyLleHNs HOPMasibHOW paboTbl UM ONACHOCTU KOMaHAbl 6/10KMpYOTCA (OYHKUMER 610KK-
POBKM Ha YPOBHE MPUCOEAVNHEHUS.
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Mpasuna 610KMPOBKN peasin3oBaHbl B 6/10Ke NPUCOEAUHEHUA U BCErAa NPOBEPSIOTCA Nepes ynpasieHnem pac-
npeaycrpoiicTBoM. Hanpumep, BbikItouaTeslb He MOXET ObITb BK/IOYEH, €C/N 3a3eMNALWMIA pasbeanHUTe b CO CTOPO-
Hbl NPUCOEAUHEHUS HAXOAUTCA B MOSIOXEHUN «BK».

Mpu npoBefeHNN TecTUpOBaHWSA Npasuia 6/10KMPOBKM MOTYT MEHATbCS WK yAansTbea u3 akcnayatauum HMI-
MHrepdheiicoM B peasibHOM pexvimMe BpemeHu.

G.3.3.2 Kputepuii nycka

MepecueT ycnoBuii 6/I0KMPOBKM 3amyckaeTcsa N0ObIM N3MEHEHWEM MOMIOXEHNST pacnpeaycTpoiicTea (BblkouaTe-
NS, pasbefuHUTENs, 3a3eMIsALLero nepeknoyaTens). B 3aBucMocTi OT peanusaumy nepecyeT MOXeT HavyaTbCs He
paHblue, Yem GyfeT BblIGpaHO pacipeycTpoicTBo.

G.3.3.3 PesynbTar

Pas36nok1poBka UM 61I0KMPOBKA Ha3HaYeHHOl onepaLuy KoMMyTauuu. B 3aBUCMMOCTY OT peanv3auuy OCHOBa-
Hve Ana 610KMPOBKA MOXET ObiTb Takke nepegaHo Ha HM1-uHTepdheiic.

G.3.3.4Mpon3BoanTeNIbHOCTb

Bce Tunbl cMrHanoB Bbi6oOpa, PastboKMPOBKY MW GNOKMPOBKM AO/MKHLI NepeAasBaTbCs B Npefenax obLiero spe-
MeHW nepefayu, pasHoOro npumepHo 10 mc. MepecyeT BpeMeHN G/IOKMPOBKM He ABNAETCA 06BEKTOM CTaHAapTU3auun
HacTosLLero cTaHgapTa, HO AO/MKeH ObITb Nopsiaka BpemeHu peakuum onepatopa (1 c).

G.3.3.5 PasnoxeHue

IHML. ITCI. CILO. CSWI. XCBR. XSWI. (PTUV). ecnu npyMeHnMo.

G.3.3.6 Bzanmogeliicteue

YnpaeneHue, 6/10KMPOBKN YPOBHSA NPUCOEAUHEHWS B APYTUX NPUCOeAMHEHUSX, 6/I0KMPOBKA Ha YPOBHE CTaHLMN.

G.4 PacnpegerneHHble hyHKLMM obecnevyeHnsa aBTomaTnsaymm

G.4.1 BNOKMPOBKM Ha YPOBHE CTaHLun

G.4.1.1 3agaya

®yHKUMA 6NOKMPOBKM peLlaeTcs 34ecb pacnpefeneHve, BKIYas NPUHLMN pe3epBrpoBaHUA Ha3HaYeHHbIX one-
pauuii nepeknyeHus.

CBa3b Mexay pacnpefefnieHHbiM1 6/10kaMu, COBMECTHO obecneynBalowyiMn 6/10KMPOBKN Ha YPOBHE CTaHLUmK,
pelsaeTca No NPeanoyYTEHU0 C UCMO/Ib30BaHWEM OGbLIYHON CBA3M Mexay npucoeguHeHusiMu 6e3 kakoli-nméo ocoboli
ajantaumu.

HwxenepeuncneHHble o6Lne TpeboBaHWSA K KOHLENUMM peanmsauun A0MKHbI ObiTb BbIMOHEHbI B MakCMMasib-
HO BO3MOXHOM O6beMe:

- BbiCcTpOAEliCcTBNE NPU 06paboTKe KOMaHL A0/HKHO ObiTh AOCTATOYHO BbLICOKUM, TO €CTb BPEMS OTK/IMKA AO/HKHO
6bITb MeHee 1 €. HauMHas C MOMEHTa BblJayu KOMaHAbl OnepaTopom A0 Havana ABUXEHUS Bblk/ovaTens:

- 6e30nacHOCTb G/I0KMPOBKM A0/KHA OblTb AOCTATOYHO BLICOKOW, TO €CTb HWKAKON BPEMEHHbI Wan yCTOWUMNBbIN
0TKa3 y3na He [O/KEH NPYBECTN K ONacHOW KoMaHAe: BEPOATHOCTb HE3aMeUYeHHOro (CMOHTaHHOr0) M3MEHEHWS COCTO-
SIHAA BO Bpems 06paboTky KOMaHfbl JO/MKHA GblTb OCTATOYHO HU3KON:

- 06beM MPOeKTHbIX PaboT Mo KOHdMrypauum n 06paboTke cUTyauuii BO3MOXHbIX OTKA30B AO/DKEH ObITb HU3KMM:

- pelleHne JO/MKHO 6biTb TMOKUM, YAOBMETBOPAIOLMM CheLnasibHbIM YC/I0BUAM, HanpymMep OfHOBPEMEHHOe uC-
NoJIHEHVE ABYX KOMaHA;

- cnepyeT UCMOMb30BaTh CTaHAaPTHbIE COOBLLEHNSA CBSA3M B COOTBETCTBUM CO C/I0BapeM AaHHbIX. [ CeTn CBs3M
CO crneuuasnibHbIMU COOBLLEHUAMY He [O/KHbI TpeboBaTbCA MPOrpaMmbl YPOBHA MPUIOXKEHNUS.

G.4.1.2 Kputepwuii nycka

M3MeHeHne MOMOXEeHVsT KOMMYTALMOHHOTO annapara Wy 3anpoc KOMaHAHON yHKLMM.

G.4.1.3 PesynbTar

Pa36510kMpoBka MM 60KMPOBKA BCEX KOMMYTUPYIOLLMX YCTPOWCTB WM paccMaTpyBaeMoro KOMMyTaLWOHHOTO
annapara.

G.4.1.4T1pon3BOAMTENBHOCTb

- 6nokmMpoBka U pasbnokmposka 10 mc:

- pesepsuposBaHve 100 Mmc;

- nepepacyeT MeHbLle 1c:

G.4.1.5 PasnoxeHne

IHML1. ITCL, CILO. CSWI, XCBR. XSWI. PTUV. ecnu npuMmeH1mMo.

G.4.1.6 Bzanmogeiicteune

YnpasneHve, 6/10KMPOBKa Ha ypOBHe MNpUCOeAVHEHNS.

G.4.2 PacnpepeneHHsblii KOHTPO/Ib CUHXPOHM3MA

G.4.2.1 3agaya

dyHKUMA pacnpefenieHHOro KOHTPOIA CUHXPOHW3Ma NO3BONSET BKIUUTL pas3bioknpoBKy KomaHasl Close B
HY)XHOe OKHO BpEMEHW, KOorja pasHuua HanpshkeHuii ¢ o6enx CTOPOH OTK/IIOYEHHOrO BbIK/IKOYATeNs Mo nokasaHusm
amMnAnTybl, YacToTbl M ha3bl HAXOAUTCA B Npegenax AonyCTUMbIX 3HAUEHWIA.

[na aToro nokasibHoe HanpsikeHue/kanpsxeHne npucoeanHeHns Heo6X0AMMO CPaBHUTL C yAasleHHbIM Hanps-
XEHMEM COOPHOW LUMHBI UM APYroro NpUcoeAvHEHUs. Ha OCHOBe 3HaHWil 0 hakTuyeckol KoHdurypaumm c6opHoi
LUMHBI AO/DKEH ObITb BbIGPAH NpaBu/IbHbIV YaaneHHbI VT-rpaHcchopmartop. 3Ta nHcopmaums roxeT 6biTb NpefocTas-
JleHa C YPOBHSA CTaHLMKN NGO MOXET ObITb Y)Xe M3BECTHA Ha YPOBHE NPUCOEAMHEHUS.
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Bbicokasi TOUHOCTb, HEO6X0AMMas AN CPABHEHUA BbIGOPKY HaMpshKeHUs, MOXET 6biTb 06ecneyeHa CUHXPOHHO
BbIGOPKOIA MAN aCUHXPOHHON BbIGOPKOV C NPUCBOEHWEM METKM BPEMEHW TOW >e TOYHOCTM [ANA  PEKOHCTPYKLMK
chopMbl curHana. STOT BOMPOC PellaeTcs Ha ypoBHE peasim3aumn QyHKUMM 1 peannsaumn BbIGPaHHON CBA3N (LUnHa/
cTek). o onpeAeneHnto yAasieHHOe HampshkeHve, No MeHbLUeil Mepe, nepefaeTcsl yepes NocneAoBaTeslbHy0 LWNHY
(Hanpumep, nHTepdeiic 9).

®YHKLMOHA/IbHOCTb CPaBHMBAEMOI YaCTV HaNpsHKEHUs CO BCeMU CBA3AHHbLIMU TpeboBaHWAMMW Takas Xe. Kak
ANs yacTu BKAYeHUa dyHkumm Synchronized switching («CuHXpoHU3auma nepektoyeHnii»). ObbluHas (Hepacnpege-
neHHas) pyHkums Synchrocheck («KOHTPOIb CUHXPOHM3Ma») MeeT Ty e (PYHKLIMOHa/IbHOCTb, HO He TpebyeT nocnepo-
BaTe/IbHOM CBSA3M, Tak Kak NoslyyaeT BCe HanpshkeHue yYepes annapartHble cpefcTsa.

G.4.2.2 Kputepwuii nycka

Myck MoXeT 6bITb BbINO/HEH MO BbIGOPY BKIOYEHUA BblKIOHaTeNs. ECnm 310 NOCTOAHHO ucnonHaemas yHKums,
B Nycke HeT Heo6X0AUMOCTH.

G.4.2.3 Pe3ynbtar

OKHO BpeMeHW 47518 pa3b/IoKMPOBKN BKIIOYEHMS BbIGPAHHOTO BbIKIOYaTENS.

G.4.2.4Tpon3BoanTENbHOCTb

- pa3610KMpOBKa BbIYMCIEHNSI MeHbLUE 1 C;

- CUHXPOHM3aUnsa BpPeMeHn AN BbIGOPOK MeHbLue 50 MKC;

- CYHXPOHM3aLMsa BPpeMeHn A1 MeTKM BPeMeHu nepexofa yepes Hyra» 0.1 mc.

G.4.2.5 PasnoxeHne

IHMI. ITCI. RSYN. TVTR (floKa/IbHbI 11 yAaIEHHBIIA).

G.4.2.6 BsanmogelictBue

YnpaeneHve, nocnegoBate/lbHOCTb aBTOMATUYECKO KOMMyTaumu. PacnpeenieHHble yHKLUMU aBToMaTU3aLmm
npovecca.

G.4.3 OTKas Bblk/OYaTens

G.4.3.1 3apava

Ecnu BblktoyaTenb nosyyaeT CUrHai Ha OTKIIOYEHVE MO HEKOTOPON 3awuTe (Hanpumep, 3awyTe IMHUM) U He
OTK/l0YaeTCs N0 NPUYMHE BHYTPEHHEr0 NOBPEXAEHUS, NOBPEXAEHNE AOMKHO ObiTb YCTPAHEHO COCEAHMMY BbiKlOYaTe-
namu. CocefiHve Bblk/lOYaTENIM MOTYT 6bITb BbIK/IHOYATENAMU HA YAANEHHbIX NOACTAHUMAX (YAAIEHHbIE KOHLbI MUHNK).
[ns aToli uenu 3awmTa OT OTKasa Bblk/OYaTeNs 3anyckaeTcs OTK/YEHMeM 3allWTbl U BbINOHAETCA KOHTPO/b TOKa
noBpexaeHns (ucuesaeT uam Het). Ecnm ToK NOBpeXAeHWst He 1ucyesaeT, nocsie 3afaHHoN 3a4epXKn CUrHauT Ha OTK/II0-
YeHue Hamnpas/SeTCsl Ha BCe COcefHue BbIKouaTenu.

G.4.3.2 KpuTepuii nycka

OTKMIoUeHVe 3aLmnThbl BbigaeT npeaynpeanTesbHbIV cunyan 3almTbl OT O0TKasa BbIKIlouaTens.

G.4.3.3 Pe3ynbtar

MoBpexgeHne ycTpaHaeTcs COCeAHUMU BblKOHaTENAMU.

G.4.3.4T1pon3BOAMTENBHOCTb

BbICTPOB 06HapyXeHVe curHana OTK/IIUYEHUs 1 TOoKa MOBPEXAEHNS U O4YeHb BbICTPLIV COpPOC B CllyYaB MCHE3HOBE-
HVs Toka nospexaeHns. Moguduumpyemas 3agepxka <100 mc. Bpemsa oTknoueHns nepefayuv o/mMKHO ObITb nopaaka
5 mc.

G.4.3.5 PasnoxeHne

IHMI. ITCIL. ITMI, P..., RBRF. TCTR. CSWI.

G.4.3.6 BsanmogelictBue

3awmra.

G.4.4 ApanTauusa aBTOMaTM4YeCcKon 3amTbl (06LLero Tuna)

G.4.4.1 3apava

CneunanucTbl Mo 3ayTe MOryT U3MEHUTL NapameTpbl 3awmThbl (HACTPOViKK), ecin aTo TpebyeTca ANa cTatnyec-
KO U1 MeaIeHHO MPOrHO3MPYeMOi PeKoH(MIypaLumn 3HeprocucTeMsbl.

Ecnn ycnosus 3awmTbl AMHAMUYECKU MEHAIOTCSA BO BPeMS 3Kcnyatauun, napaMmeTpbl 3aWwuTbl MOryT 6bITb N3Me-
HEeHbl JIOKa/TbHBIMU N yAAIEHHBIMU (PYHKUMAMU. 3a4acTylo MEHSIIOT He eAVHWYHbLIA napaMeTp, a NoSIHOCTbI0 Habopbl
napameTpoB, NOJly4YeHHbIX 40 TECTUPOBAHWUS.

G.4.4.2 Kputepwii nycka

B cnyuae, Korga HekoTopble apyrue yHKUMM 06HapYXunm n nepefann U3MeHeHue ycroBuii.

G.4.4.3 PesynbTar

®YHKUMA 3almMTbl NOACTPanBAETCA NOJ, U3MEHEHHbIE YCI0BUS B SHEProcucTeMe.

G.4.4.4T1pon3BoANTENBLHOCTb

B 3aBMCMMOCTM OT paccmaTpuBaemon yHKLUM 1 CKOPOCTU U3MEHEHUSI COCTOSIHWUS SHEeproceTV KomaHza Ha u3-
MeHeHVe Ao/KHa bbITb NepefaHa B nHTepsasie mexay 1 v 100 mc.

G.4.4.5 PasnoxeHwne

1HML,ITCL1TMLP...

G.4.4.6 BsanmogelictBue

3awmra.
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G.4.5 DyHKUMA 06paTHOIN 6GN1OKMPOBKM (HanpuMep, AN agantauum aBToMaTUyeckol 3aLmTbl)

G.4.5.1 3apava

Mpy KOPOTKOM 3amblkaHUM B PafnasibHON CETU TOK KOPOTKOTO 3aMblKaHWsA TEYET MeXAy UCTOYHUKOM M MecToM
HaxXoXAeHUs KOPOTKOrO 3aMblKaHUs:

- 3anyckaeTcs 3almTa BXO4HON ceTy;

- 3aliMTa BbIXOAHON CeTU He 3anyckaeTcs:

- BO/DKHA OTK/0YATHCA TOJIbKO MepBast 3alyTa BXOAHOW CeTU.

®yHKUMA 0b6paTHOl GOKMPOBKN SBNSETCA pacnpefeneHHon yHKUMeR, koTopasa ycTpaHsieT HeUCnpaBHOCTb B
MVHUMa/IbHOE U MOCTOSIHHOE Bpems, rae Gbl OHa HU BCTpeyanach B paAnasibHON anekTpuyeckoil cetn. OHa obnagaet
MOSIHOM CENeKTUBHOCTbIO B OTHOLLEHUM OTK/IOUYEHWUI U MMEeeT 3HauMTeNIbHOe CHWDKEHWE B 3anasfblBaHnn OTKIOYEeHUs
BbIK/OYATE/ISA, PACMOIOXKEHHOrO 6/IMKe BCEro K MCTOYHMKY (MepBas 3aluTa BXOAHON ceTu/Bbikovaresb). OHa cBA3aHa
C MakCYMaslbHOl TOKOBOW 3alMTON OT 3aMblkaHusa mMexay asamu v 3awmraMmum OT KOPOTKOrO 3aMblKaHWUA pas/iMyHoro
TMNa: C He3aBUCUMOI BbiAepXKoi no BpemeHu (DT) u ¢ 3awuToii 06paTHOro AeNCTBMA C 3aBUCUMMON BbILEPXKON MO
BpemeHun (IDMT) [3awmTa 06paTHOro AeicTBUS CO CTaHAAPTHOM 3aBMCUMOL BblAEPXKON no BpemeHn (SIT), 3awmTa
06paTHOro felicTBUS C Ype3BblyaiiHo 3aBUCUMOl Bbligepxkol no BpemeHu (VIT) n 3awmTta o6paTHOro AeiicTeus ¢ Ypes-
BblYaiiHO 3aBUCKMOI BblAEPXKOV No BpemeHu (EIM)].

G.4.5.2 Kputepuii nycka

Mpun 3anycke 3awmnTbl MakCUMasibHbIM TOKOM:

- OH HanpaB/nseT cUrHa 6/10KMPOBKN Ha 3aLLUTY BXOAHbIX CETell;

- OH OTK/tOYAET (Pa3MblkaeT) COOTBETCTBYHOLLWIA BbIK/IKOUATE b, ECNM HE NOJyYaeT CUrHana 6I0KMPOBKY, BblAaHHO-
ro 3aluTON BbIXOAHOW ceTu.

G.4.5.3 PesynbTar

Tonbko nepsas 3aliuTa BXOAHOW CETU OTK/IYaeT CBOV BbIKIOYaTENb B MUHUMa/IbHOE BPEMS.

G.4.5.4Tpon3BoaAnTeNIbHOCTb

B 3aBNCMMOCTU OT NPUMEHEHHOW CxeMbl (ha30BOV ANCKPUMUHALIMN HA OCHOBE 3afepXKU BpemeHu 610KMpoBKa
KoMaHza fos/mkHa ObiTb nepefaHa B npefenax 5 mc (spems nepepgaun).

G.4.5.5 Pa3noxeHue

IHMI. ITCI. ITMI. P... (6onee oaHoii).

G.4.5.6 B3anmopgeiicteume

3awumra, agantaumsa aBTOMaTNYECKOl 3alluThl.

G.4.6 OTKNOYEHME Harpy3Kn

G.4.6.1 3agava

[lna oTKNIOYEeHNS Harpyskn B ciyvae gedmunta NUTaHns B LeNsx crtabunmsaumm npoMbILLIEHHON YacToTbl.

G.4.6.2 Kputepuii nycka

MpombIWneHHaa yactoTa najaeT HKe HEeKOTOPOro MpeAesnbHOro 3HadyeHus (Npegenbl N0 COBOKYMHOCTM nepe-
MeHHbIX. Hanpumep, yeTbipe ypoBHs): f < fn.

CKOpPOCTb CHMKEHUSI YacTOTbl 6o/iblie, YeM 3aaHHoe npefenbHoe 3HadeHue: df/dt > (dfldl)m

HapyLueH 6anaHc mowHocTy: |.P, < 0 (Npon3BOACTBO HE paBHO NOTPEGIEHMIO).

G.4.6.3 PesynbTar

Harpyska cHuxeHa 0 npefena, npy KoTopoMm 6asaHc MOLLHOCTU paBeH Hy/o, TO eCTb YacToTa ocTaeTcs B npefe-
lax CBOEro HOMUHA/IbHOTO 3HAYeHUs WaW B Mpejenax AOoMycTUMOro npefonpefesieHHOro AnanasoHa 3HaueHuiA.

G.4.6.4Mpon3BoAUTENIBHOCTD

OpwueHTMpoBaHa Ha 3awuThl f, dftdt. a He Ha cBsi3b.

G.4.6.5 PasnoxeHne

IHMI, ITCL ITMI. GAPC. PFRO. MMXU. CSWI. XCBR. XSWI. GGIO.

G.4.6.6 B3anmopgeiictBue

YnpaBneHue, 3awmTa (No 4actoTte), nocnefoBaTeslbHOCTb aBTOMATUYECKOV KOMMYTaLWn.

G.4.7 BoccTaHOB/IEHNE HArpy3Kku

G.4.7.1 3apaua

BoccTtaHoBeHne nokanbHOl ceTn (CO0PHON LUMHBI) NOC/e OTKMYEHUS OLHOMO WUAN HECKOSIbKMX NpucoeamHe-
HWiA. KomniekTHas cHopHas LMHa MOXET ObiTb OTK/OYEHa 3aLMTON COOPHbLIX LIMH. BoccTaHoBMeHWe coeauHeHus
NMHUIA 1 noTpebuTeneli BbINOMHSAETCA B NpaBWIbHOM NOCMeA0BaTENbHOCTUM B COOTBETCTBUM C HEKOTOPbIM 3apaHee
onpefieneHHbIM NOPSAKOM NPUOPUTETOB UMM B COOTBETCTBUM C YC/IOBUSIMU CETU.

G.4.7.2 Kputepwii nycka

NukBnaauma ycnosuii NoBpexaeHna unn Bpy4Hyto yepes HM1-uHtepcpelic.

G.4.7.3 PesynbTar

BoccTaHOBNEHO coeayHeHWe BCeX IMHWIA W NoTpebuteneld, BOCCTaHOB/IEHO SHEProcHabXeHue.

G.4.7.4Tpon3BOANTENBHOCTb

B npegenax BpemeHn peakuuy oneparopa Wy CKOPOCTU BbIKIOYaTeNs, TO eCTb MeHee 1 ¢ Ha Lwar KommyTaumm.

G.4.7.5 PaznoxeHune

IHML. ITCI. ITMI, GAPC. CSWI. XCBR. XSWI.

G.4.7.6 Bsaumogeiicteue

YnpaBneHue, pacnpefefieHHass MpoBepka CUHXPOHM3MA, Noc/ieAoBaTe/lbHOCTb aBTOMATNYECKON KOMMYTaLMK.
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G.4.8 YnpaB/ieHve HanpsXeHneM N peakTUBHOW MOLLHOCTbIO

G.4.8.1 3apgava

HanpshkeHvne Ha COOpHOV LUMHEe 3HeproceTn 3aBUCUT OT MOJSIOKEHUS OTBETB/IEHMIA 06MOTKV TpaHccopmaTopa 1
KonuMyecTsa nepefaBaemMoi peakTMBHOW MOLLHOCTU. 3a cHeT ynpaB/ieHns OTBETBNEHNAMU OOMOTKM 1 peaKTUBHON MOLLL-
HOCTbIO MOXHO YAepXWBaTb HanpshkeHWe B HOMUHA/IbHOM 3HauYeHUW UM B O4YeHb HeGOMbLUOK YeTKO onpeAesieHHow
061acTN 3HaYeHUiA. YnpasneHve BbINOMHAETCH NyTeM U3MEHEHUS NONOXEHWUSA OTBETBAEHU A 06MOTKM UK CTyNeHYaTbIM
nepeksloyeHrem 6arapeii KOHAEHCATOPOB UM peakTopoB. OueHb YacTo Ha MOACTaHUMM AN1S paccMaTprBaemMoit yHK-
LKW ynpasfeHns MMelTca TONbKOo 3TW cpeacTsa.

G.4.8.2 Kputepwii nycka

OTKNOHeHMs U nnn Q ot 3HAYEHWA yCcTaBoK. Linpkynnpytowmii peakTuBHbIi TOK 601ee Yem ogHoro TpaHcdopmaro-
pa mpeBbILaeT MPUHATOE NpefesibHOe 3HayeHue.

G.4.8.3 Pe3ynbtar

HanpsixeHne nanm peakTVBHasi MOLLHOCTb BO3BPALLAKTCA K CBOMM HOMWHA/IbHBIM 3HAYEHUSIM /IM60 HaxoasTca B
O4YeHb HebO/bLUOW YeTKO onpefeneHHon 061acT 3HaveHuid. Linpkynupyowmii peakTMBHbIA TOK HWKe A0onycTUMOro
npeAenbHOro 3HaveHus.

G.4.8.4T1pon3BOANTENIBHOCTb

BbICTpoe 06HapyXeHne, HO OTK/IMK OrpaHuyeH MexaHU3MOM KOMMYyTaLun.

G.4.8.5 PasnoxeHne

IHMI.HO . ATCC. ARCO, TVTR. TCTR. YLTC. YPTR.

G.4.8.6 Bzaumogpelictene

YnpasneHue, 3awmTa (auddepeHymanbHas 3alura TpaHcopmaTopa, NOBbILEHHOB//TOHMKBHHOE HaNpshKEHNE).

G.4.9 ABTOMaTU4YeECKOE BK/IIOUYEHME IMHMIN UMK TpaHcdopmartopa

G.4.9.1 3apjava

a) COOpHble LUKHBI, UMEOLLME LIMPOKNEe BO3MOXHOCTW A1 BBOAA 3/IEKTPONUTAHUSA, AO/DKHBI NEPeKNoYaTbea Ha
[ApYroil BBOJ, 3N1eKTPonuTaHnsa B CNy4YaB HapylleHWs Wan noTepu OCHOBHOIO BBOAA 3/eKTponuTaHus. MepeknoyeHne
[O/DKHO 6bITb BbINO/IHEHO TaK. YTOObI HE BbI3BATb MPOG/IEM C CYHXPOHU3ALMEN NMHUI N Harpy3oK (Hanpyumep, ABurate-
neit).

b) B cnyyae napannesibHbIX TpaHCHOpMaTOPOB Harpy3ka C neperpy>KeHHoro gepekTHoro TpaHcdopmaropa, npeg-
CTaBNALLEro yrposy Ana 6e3onacHoCTy, fO/KHa ObITb NepeknoyeHa Ha UCnpaBHbIi NapannenbHO PaboTaloLLMA TpaHC-
chopmatop. lMepeknoyeHne JO/MKHO ObITh BbIMOTHEHO Tak. YTOObI He Bbi3BaTb NPOG/IEM C CUHXPOHMU3ALMEN IMHWIA 1
Harpy3ok (Hanpumep, asurateneii). 9To Takke BKIOYaeT B Cebs nNpaBu/ibHOE ynpaBfeHue NonoXeHWeM OTBETB/EHWUN
06MOTKM TpaHcchopmaTopa.

G.4.9.2 Kputepuii nycka

a) HapylueHne nnm noteps BBOAA JIMHAN 3MIEKTPONUTAHUS.

b) MeperpyXeHHblii AedhekTHbI TpaHcdopmaTop, NpeAcTaBNsoWmiA yrpo3y a1 6e30nacHoCcTy.

G.4.9.3 Pesynbtar

BecnepeboiiHoe (ecnu NpMMeHWMO) noTokopacnpefesieHne MOLLHOCTU 3a CYET MCMpaBHOW NuTaloweld IHUK
nnn TpaHcdopmartopa.

G.4.9.4T1pon3BOANTENBHOCTb

Bpemsi BbINONHEHUS 3a4a4n AO/MKHO ObiTb He 60nee 100 Mc.

G.4.9.5 PasnoxeHne

IHMI. ITCI. PTUV (BBOA 3nekTponuTanus) unn PTDF/PTTR (TpaHcdopmatop). TVTR, TCTR. YPTR. GAPC. RSYN,
CSWI.XCBR.XSWI.

G.4.9.6 BsanmogelictBue

YnpasneHve, pacnpefesneHHblii KOHTPONb CUHXPOHW3MA, YpaB/ieHne HanpshHkKeHem U peakTUBHOW MOLLHOCTbIO,
nocneaoBaTe/lbHOCTb aBTOMATUYECKON KOMMYyTaLun.

G.4.10 NocnepoBaTe/IbHOCTb aBTOMATUYECKO KOMMYyTaLum

G.4.10.1 3agava

M3mMeHeHne COCTOsHUSI npoLiecca OfHON-eAMHCTBEHHON KOMaHol onepaTopa, ecnv Takke TpebyeTcs n3MeHe-
HVe nocnefosaTenbHOCTU onepauuii nepeknoueHns. 3ta yHKUMA ynpoLwlaeT 3agady oneparopa, 0CO6eHHO Ha CoX-
HbIX NOACTaHLUMAX, NO3BONAET U36EXaTb HEHYXHbIX NePEKNOUEHN A 1 MOXET TakXe WMCMo/b30BaThCA ANS aBTOMATUKM.

G.4.10.2 Kputepwii nycka

3anpoc oT onepaTopa WM 0T aBTOMATUYECKON (OYHKLMN.

G.4.10.3 PesynbTar

M3meHeHns B npouecce 3a CYeT U3MEeHeHUs COCTOsHUS npouecca (OCHOBHOe 060pyAoBaHue).

G.4.10.4 MNpon3BOANTENILHOCTb

3aBuCUT OT paccMaTpvBaeMoro obbekTa ynpas/ieHus, a Takke OT KpuTepus nycka, To ecTb YyTb MeHee 1 ¢ ans
oneparopa, meHee 100 Mc AN aBTOMATUKM.

G.4.10.5 PaznoxeHune

IHMI. ITCI. GAPC. CSWI. XCBR, XSW1.

G.4.10.6 Bzanmogeiictsne

YnpaBneHue 6e30nacHOCTbIO JOCTYNa, ynpasieHne, 6/10KMPOBKa Ha YPOBHE MPUCOEAVHEHNS, CTaHLMOHHbIE 6/10-
KUPOBKM, pacnpefeneHHblii KOHTPOIb CUHXPOHM3MA.
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TU4yeckoil kommyTauumn
O6o03HaveHunsn:
«0» — Ta Xe (yHKumna (guaroHanb maTpuubl B3aumogeincTsus),
«X» — npefjonpeaeneHHoe B3anmopgeicTene pyHKUNA.
«—>» — B3aumopeiictene obueit pyHkynm.
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Ta6nuuya H.2— B3aumopgeiicteue «pyHKUUA-hyHKLUMS». HacTb 2

A
SYHKLUNA u A r
X >,
()
3 % a 7 2 &
e o, X % 3} X % 'l X
& o5 s v ¢ § X 5 2
o 2 & s % § & 2 0
C ?
x g % F g i 8 D b g si X
K % 88 x 2 b g ¢
E: c L 2 9 X% 9 ;é 31
S K a [}
s 8 & X If
g 2 ® 2 LooX XX rr
5 R X ° g A E
5% ' X o & 7 g ST
¢ L2 54 88 % 0 X 1s g2 g
o
K a 2 X % o]
§ 5 2 2 8 3) r o 8 3 2 ¢
o L g é X © r
1 5 § 8 b 1 c * 55-1
N : i
8 s g § A
a A c C
é g2 a > b
0 0
OYHKL NS N. c 2 é§
a
YnpaBneHune ceTbio
CUHXpOHU3aALUNA BpeMeHHU X
CamonpoBepka (hU3N4YECKOTo ycTpoiicTBa
MpaeHTud nkayusa ysna
YnpaBneHne paspaboTkoil W conpoBoXpe-
Huem nporpammHOro obecneyeHunsn
YnpaBneHue kKoHdurypauuei X
YnpasneHne onepayumoHHsim pexumom LN
HacTpoiiku - - - - - — — X - - = — -
TecToBbIA pexum
YnpaBneHune 6e30NaCHOCTbIO CUCTEMbI —_ — = = = = = - = — —_ —_
YnpaBneHue 6e3onacHoCcTbio gocTyna e — [ — — — —
Ynpasnexue X X X
YnpaBfeHue CNOHTAHHLIM M3MeHEHUEM
CHUHXPOHHOE nNepeknloUYeHne X X
MepekniwoyeHne HaGopa napameTpoB — _
YnpaBneHue aBapuitHoii curHanusauwuei
YnpasneHune cobblTuAMu/ynpaBneHmne xypHa-
nowm
Mounck faHHbIX o
Mouck oT4eToB O HeucnpaBHOCTAX/Hapylwe- o X
HUAX
DyHKUMA 3awWwmnTel (obuero Tuna)/npumepsl X (o) X X
BnokupoBka Ha ypoBHe MpucoeguHEeHUs [0} X
BnokupoBKka Ha ypoBHE cCTaHLUuUWU X [0}
PacnpepseneHHas ¢yHKLUA KOHTPONSA CUH- (o}
XpoHMU3Ma
PesepBupoBaHMe 0TKa3oB BbikaloyaTenei X °
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OkoHYaHve Tabnmupl H.2. YacTb 2

N OYHKLUMA K
K
X
é K
S
> ;:( XS
a
S
"3
¢ 8 ¢
o g
K ? a.
n S
5 a 2 ft
o o -
5 é § a. X
s b
a 0
PO § T
17 X 3 0
3
° ? 3 0)
J d
S
OYHKUWUSA nou é
ApanTauma aBToMaTUYECKON 3alUmnThl/Mpume- X
pbl
®yHKUMA 06paTHOl 6710KMPOBKU
OTK/IIOYEHME Harpy3Kku
BoccTaHoB/IEHVE Harpysku
YnpaBneHne HanpskeHnem W peaxkTUBHOM X
MOLLHOCTbIO
3ameHa BBOJa 3/1eKTponuTaHust n TpaHcdop-
maropa
MocnepoBaTe/IbHOCTM aBTOMATUYECKOIN KOM- X X
MyTaumm
O603HauYeHus:

«0» — Ta ke hyHKuMA (AnaroHasib MaTpyLbl B3aumMogeincTaus),
«X» — npepgonpeaeneHHoe B3ammoaencTane yHKUWiA.
«—» — B3aumogelicTBue obLueii hyHKLMK cepBuca.
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H.2 PasznoxeHne G yHKYNMN HA NOTMYECKUE Y3/ bl

Tab6nuua H.3 — PasnoxeHne hyHKuMM Ha nornyeckue ysnbl. Yactb 1

SYHKLWIS 5
¢ X Z ® 2 X
e @
0 5 2 £ g 8 N
1 &
x ¥x o % g G 2
X * i c
s 8 A , o : ¢ & 8
5 ® M C Vv | 5 X £ c 5
& & o« ws o x 2 x o % ¥ 2 o
! X a X X 5 » a X
% N I | % b 0 9 % a Q
X 5 X 2 X a. X @ 4 ¢ X
X § £2 % 3 2 ¢ &8 ¢ ¢ a2 X
S ° c 0 8 ¢ X e X 3
- S SO LI S )
EUE S £ g5 X ¢ A T T S
c q o c; .
S B S A T Y9 %
M §, 0 - a X q 0>< g ?
: 5 % $ H 3 %
o a
NOMMMYECKUN Y3EN 2 a a & c s
(‘;’ u £ > >e
c
>
P... (3awwTa, obLero Tmna) — — x  Xx X X X X X X
RDRE (peructpauus HapyLleHuii Ha ypoBHe - - X X X X X X X X
npucoeanHeHns)
RDRS (oLeHKa HapyLleHWii Ha ypoBHe CTaH- _ X X X x X X X X
Lnn)
RREC (aBTOMaTnyeckoe MOBTOPHOE BK/IO- S X X X x X X X
yeHue)
RBRF (0Tka3 Bblk/1tovaTens) - —  x x X X X X X x
RCPW (BbicOKOYacTOTHasa 3awura uam 3a- - _ X X X X X X X X
LMTa NIMHAN KOHTPO/IbHBIMW NPOBOAAMM)
RFLO (nokanusaTtop HeucnpaBHOCTel) _ - X x X X X X X X
RSYN (KOHTPO/Ib CUHXPOHM3MA) _ — X x X X X x X x
RPSB (6110kMpoBKa NPV  KayaHWAX MOLL- — - x X X X X X X x
HOCTK)
CALH (co3pgaHwe rpynnoBbIx aBapuiiHbIX Cur- _ _ X X X X X X X X X X
HanoB/cobbITHiA)
CSWI (KoHTponnep KommyTaTopa) - - X X X X X X X X X X
CILO (6N10KMPOBKM NpuUcoefuHeHus/cTaH- _ - x X X X X x X x x
D)
IHMI (4enoBeko-MaLLUWHHbIA MHTepdeiic) X - X X X X X X X X X X X X X
ITC1 (uHTepcheiic TeneynpasneHus) x = X X X X X X X X X X X X x
ITMI (MHTepdeiic TeNeMOHUTOPUHIa) X X X X X X X X X X
IARC (apxuBauys) - _ X X X X X X X X
ATCC (aBTOMaTU4eckuii KOHTpoOnNep nepe- — _  x X X X X X X x
KoyaTens oTBETB/IEHUIA 0OMOTKM)
AVCO (ynpaBneHve HanpshkeHuem) - _ X X X X X X X X
ARCO (ynpaBfneHue peakTMBHOW MOLL- _ X X X X X x X X
HOCTbI0)
ANCR (pyroracutesnibHaa KaTtylUKa/KaTyLika - - X X X X X X X X
MeTepceHa)
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OkoHYaHve Tabnmupl H.3. YacTb 1

N. PYHKUNA &)
g I oo J y
S 8 |1 n
ST
11
1 §< S
e X
S % % 11
% 808 ik
3 00
1%
NOMMYECKUIA Y3ES N. §5 %
o 8
>
AZVT (OTKIHOYEHME NPU HYNe HanpPsXXeHWs) - - X
GAPC (aBTOMaTM3npOBaHHOE yrnpasneHue —
TEXHONOTMYECKUM NPOLECCOM)
MMXU (eguHunua u3smepeHus/ans uenein — — X X
aKcnayaraumm)
MMTR (cHsiTVe nokasaHuii/cbop 1 Bbluncne- — — X X
Hue)
MSQI (nocnepoBaTenbHOCTM Y HBCUMMET- - —_— X X
pun)
MHAI (rapMOHVKN 1 MHTEpPrapMOHUKM) — — X X
O603HaveHus:
«X» — pasfiokeHve npegonpeaeneHHol YHKLMN.
«—>» — pasfnoxeHue obLiein hyHKLMN cepBuca.
Ta6nunua H.4 — PasnoxeHune PYyHKLUM Ha normyeckue ysnbo. YacTtb 2
N. GYHKLYIA ) g
3 5
?
ey B
1 h
8 ‘%/ ?5
@ g I'r
g § 5;( o O
e 2%
\ <0 X
3 X h
Sk 85 a¢
4
1
JIOTMYECKA Y3EN N. g g
3 .
5
LLNO (cBsa3aHHbIli ¢ PD) X X X X X
GSAL (o6bwas 6e3onacHOCTb npunoxexunii) X X X X X
XCBR (Bblkntouartesb) — X X
XSWI (pa3beauHuTesb) — — X X
SIMS (kOHTpONb MaTepuana n3onsauum) — — X X
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OkoH4aHve Tabnmupl H.4. YacTb 2

OYHKLA

JIOTVMECKWIA Y3EN N.

SARC (o6HapyeHne 3NeKTPUYecKoin ayru)
SPDC (o6HapyxeHune 4yacTU4YHOro paspsija)
TCTR (TpaHcdopmaTtop ToKa)

TVTR (TpaHcopmaTop HanpsikeHus)
YPTR (cvunoBoii TpaHcopmatop)

YLTC (nepekntoyatenb 0TBETBMEHW 0OMOT-
K1)

YEFN (gyroracutenbHas kaTtyluka/kaTywka
MeTepceHa)

YPSH (akTBHbIN LUYHT)
ZGEN (reHepatop)

ZTCF (npeo6pa3oBaTefib C TMPUCTOPHbLIM
ynpassieHnem)

ZCON (npeobpa3soBatesb)
ZMOT (pBurartensb)

ZSAR (pa3pagHuk Ans 3awutbl OT nepeHan-
psXeHUin)

ZTCF (peaKTUBHbIVi KOMNOHEHT C TUPUCTOP-
HbIM ynpaBneHuem)

ZRRC (Bpawawouuiica peakTUBHbI KOMMo-
HEHT)

ZCAP (6aTapesi KOHAEHCATOPOB)
ZREA (peakTtop)
ZCAB (koHTponb kabens)

ZGIL (nuHMS nepejauyn c ra3oBoil U3ons-
V)]

ZBAT (KOHTpPO/b akKyMynAaTOpHOIW 6aTapew)
ZAXN (BCcnomoraTesnbHas ceTb)

GGIO (06wwunii BXOA'BbIXOA)

STIM (CUHXpPOHMU3ALUSA BPEMEHMN)

SSYS (KOHTPO/Ib CUCTEMBI)

GTES (reHepauus TecToB)

O603HauveHus:
«KX» —

Voo:l:nr‘@om SO~ ©
O30T >0 W+ @ NE@)X

pasnoxeHue npegonpefeneHHon yHKLUN.

«— 1 — pasnoxeHue obuieli PyHKLMM cepBuca.
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Ta6nuya H.5— PasnoxeHne yHKUMM Ha lornyeckne yanbl. Yactb 3

\ OYHKUNA

JIOTVYECKUIN Y3EN N.

P... (3awuTa, obuieroTmna)

RDRE (pervctpaums HapyLleHnit Ha ypoB-
He npucoefvHeHNs)

RDRS (oueHka HapylleHuli Ha ypoBHe
cTaHumn)

PREC (aBTOMaTM4YeCKOE MOBTOPHOE BK/THO-
yeHue

RBRF (0Tka3 BblkoyaTens)

RCPW (BblcOKOYaCTOTHasA 3awuta uam
3almUTa IMHAU KOHTPOJIbHBIMK NPOBOAaMM)

RFLO (nokanusatop HeucnpaBHOCTEN)
RSYN (KOHTPO/Ib CUHXPOHW3Ma)

RPSB (6/10kvpoBKa Npy KayaHusix MOLL-
HOCTN)

CALl (cospaHune
HbIX CUTHa10B/COBbITHIA)

rpynnoBbIX aBapwuii-

CSW! (koHTponnep koMmyTaTopa)

CILO (610K1pOBK/ NpUCOeANHEHNSI/CTaH-
)

IHMI (4enoBeko-MaLLMHHBIA MHTepdeiic)

ITCI (uHTepdpeiic TeneynpasneHus)

(TMI (MHTepdbelic TENEMOHNTOPUHTA)

1ARC (apxmBauus)

ATCC (aBTOMaTMUECKOE ynpasrieHue ne-
peknouaTenieM OTBETB/IEHUI I OGMOTKW)

AVCO (ynpaBneHve HanpsbkeHnem)

ARCO (ynpaBneHue peakTVMBHOW MOLL-
HOCTbI0)

ANCR (gyroracutenbHas kaTyllka/kaTyL-
Ka lMeTepceHa)

AZVT (OTKIHOYEHME NPU Hyfle Hanpsxe-
HKS)
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OkoH4aHve Tabnuubl H.5. YacTb 3

DYHKLIA

%

0w
T =N moox
— <gm
U1 OX¢ ROV
W = Oah©
— U1 00 XXX X
- =

™ agoIEOXoT W

X O 550X © O 3a0s<

VORBEPRRE O N AIX HEbGKCUT
SoOCXVAR" X
RO RQOPW > MIONO | X0 X
NOWOND AL SOV D AN
Eoso @30m” 30 >athy
S
NG ONID SEEOVEK N VY, B 5%

BO o D > VA0 O CABKOO ST SOE
VoRgme X8 >dl T SXVW X B XBXOX

P=copan —=s
a1
VAT DUIOEBENG- O © § A
=

D >0% N O O MPORIG) 00 th XEGOMBOHER

1 o
i
|-
JIOTVHECKWA Y3EN
GAPC (aBTOMatunyeckoe ynpasneHne tex- X X X X X
HOMOrMYeCKMM MpoLEeccom)
MMXU (egmHuua nsmepeHus.'onepaums) — — X X X X X X X X
MMTR (cHATWE NokKasaHuiA/c6op 1 Bblumnc- — — X X X X X X X X
neHwve)
MSOI (nocnegosaTenbHOCTM U HebanaH- - — X X X X X X X X
Chbl)
MHAI (rapMOHVKN ¥ UHTEPrapMOHUKN) — — X X X X X X X X
O603HaveHus:
«X» — pasfioxeHne npefonpeaeneHHon yHKLmK,
K—>» — pas/ioxeHne obLeli hyHKLun cepauca.
Tab6nuya H.6 — PasnoxeHne yHKUMN Ha Normyeckme ysnbl. Yactb 4
K
Ay OYHKLUNSA x o «
X =% > = X
x =}
é S c I §<K
2 X 3 2 e
] S B & E A
) % £ § ? B A 9 X s X
X 7 s X a ;L x A& 1 2 6 2
S x 8 o c ; 3 5 s - 0. S*
* o « )é o o 2 A B A x a %
w1 °o 1 & x ¥ ° 8§ % %X so 535 3
X X a x a © a5 ¢
2 X %) o o T s 9 q x X 9 =+ o3 X
S g A & 3Tz § 7 g X §g ma X
s ¢ § & ox I F ° s X ¥ £58S &
X ) . & r o 20 . oy 3’
% o X s * 2 = % a % ﬁ X c = 2
X c ° B b X 2 ” “I?I a9 T B %
b X rog oz o X o It
§ o 8 : o o = %%
a X ¥ 0 5 2 1% < 1 S 5
a c a. ° @ e I A
£ 8 2 kg B a o s P <
5 c = P = S]-
NOTUYECKUN Y3EN N. X o ] > N c
g o
LLNO (cBs3aHHbIli ¢ PD) X X
GSAL (obwas 6e30nacHOCTb NpUIoOXe- x  x
HWiA)
XCBR (Bblkntouatesnb) X X — X X X X X
XSWI (pasbeanHutens) X X — X X x

SIMS (koHTponb mMartepuana usonAuuM)  x  x  —

SARC (06GHapyxeHne 3/1eKTPUYeckKon x  x  _
Ayrv)
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OkoHYaHve Tabnmupl H.6. YacTb A

N. OYHKUNA

NOTWNYECKUIA Y3EN N.

SPDC (06HapyxeHue YacTU4HOro pasps-
4a)

TCTR (TpaHcdopmartop Toka)

TVTR (TpaHccopmaTop HanpshKeHus)

YPTR (cvnoBoii TpaHcdhopmatop)

YLTC (nepekntoyatenib OTBETB/EHMIA 06-
MOTKM)

YEFN (ayroracuTenbHas kaTylka’aTtyLu-
Ka lMeTepceHa)

YPSH (cnnoBoli WyHT)
ZGEN (reHepatop)

ZTCF (npeobpa3osaresib C TUPUCTOPHbLIM
ynpasfieHvem)

ZCON (npeobpasoBartesib)
ZMOT (pBuratersb)

ZSAR (pa3psagHvK Ans 3aluTbl OT nepe-
HanpsHXeHui)

ZTCF (peakTuBHasi C TUPWUCTOPHbIM Y-
paBrieHnem)

ZRRC (BpaLyatoLpiics peakTVBHbIA KOM-
NOHEHT)

ZCAP (6aTtapes KOHAeHCaTopoB)

ZREA (peakTtop)

ZCAB (koHTpOnb Kabens)

ZGIL (nMHMA nepepayn ¢ ra3oBoi n3ons-
unen)

ZBAT (KOHTPO/b akKyMynsaTOpHOI GaTa-
pev)

ZAXN (BcnomoraTesibHasi CeTb)

GGIO (06wwit Bxoa/Bbixon)

STIM (CMHXpOHM3aUWA BPEMEHW)

SSYS (KOHTPO/Ib CUCTEMbI)

GTES (reHepauusi TecToB)

0O603HaYeHus:
«KX» —
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pasfnoxeHune npegonpeaeneHHoi yHKLMM.
«—» — pasnoxeHue obLiei dyHKUMM cepsuca.
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MpunoxeHue |
(cnpaBoyHoOe)

PacueT xapaktepucTtunk

11 MeTtopguka PICOM

111 Nopxop,

B HacTosLeM NPUAOKeHUN NPUBELEH pacyeT AMHAMUYECKUX XapakTepucTuK MHGopMaLMoHHOro obMeHa B pas-
JIMYHBIX CETAX CBA3W B Mpefenax noActaHuun. TpyAaHO onpeaenvTb TOUYHble Tpe6GoBaHWS K AMHAMUYECKUM XapakTepuc-
TUKam B CBA3M C pas/IMyveM B KOMMOHOBKE NOACTaHLMIA, pasHbIMM CXeMaMu 3alnT 1 oyHKLUMAMU ynpasneHus. Moatomy
Heo6XoAUMO KaccuduumMpoBaTb TUMUYHBIE NOACTAHUMK NO pasmepy U (PYHKUMOHA/IbHOMY Ha3HayeHuto. OCHOBHble
TUNbl NOACTaHUMIA onucaHbl B MOK 61850-1. [11a OLEHKM Npy BbINOSIHEHUN AMHAMUYECKUX CLeHapueB 6bino onpegene-
HO yeTbIpe Tuna NoAcTaHuUmWiA. o 3Tol cxeme MOXHO KnaccuuumpoBaTb peasibHble NOACTaHLUMW, OfHAKO UX KOMMNOHOB-
Ka [7IOKET 3aBMCETb OT MPUMEHEHUS, reorpatyeckoi 30HbI, MPUHLMNOB 3KCMyaTUpYoLLei opraHmsauum u T. 4. Obluee
KONMYECTBO NOABOAALLMX N OTXOAALWMX hnaepoB, TpaHCopMaTopoB 1 CBA3ei GyaeT NONe3Ho NS ydeTa pas/MuHbIX
pelueHuii B Npegenax BbIGpaHHOro NOATUNA W ANs1 ONpefeNieHnst peasibHbIX NOACTaHLMIA B COOTBETCTBUM C pEKOMEHAa-
LIMSIMA HaLMOHa bHbIX opraHusauuii. OnpegeneHus NoAcTaHUMK, NMpUMeHsieMble A5 pacyeTa MpoV3BOAUTENbHOCTH,
cofiepxar Takke CXeMbl 3almTbl U OYHKLMK ynpaBieHns, COOTBETCTBYIOLME peasibHbIM NOTPEBHOCTAM.

MeTog pacyeTa Ucnosb3yeT 06Lyo 6a3y faHHbIX 415 YHKLUMIA, CBA3AHHBIX 3/1EMEHTOB JAHHbIX W a/ITOPUTMOB.
®yHKUMKM (orMyeckne y3nbl) U Heobxoaumasn uHdopmauus (PICOM) 6bian npuBefeHbl B OCHOBHOM B TEXHUYECKOM
otyeTe CIGRE. per. N9 180, 1 ncnonb3oBaHbl paboueii rpynnoi TexHuueckoro komuteta 57 M3K B npouecce ctaHgapTy-
3auun. Atpubytel PICOM BkntoyatoT B ceba TpeboBaHUsA K NPON3BOANTENILHOCTU, Ha3HAUYEHME NTIOTUYECKNX Y3/10B, PEXNM
3KCnyaTaumm 1 OCHoBaHue ANna ux onpeeneHus. Bmecte ¢ Mogensamu BblbpaHHbIX NOACTaHLUMIA 418 Pa3NYHbIX PeXu-
MOB 3KCM/lyaTauuy NoACTaHLMM MOXHO OLEHUTbL MOTOK JaHHbIX MO CETAM NOACTaHUMKU. Pe3ynbTarbl CpaBHUBAOTCA A1
pPasfIiMUHbIX PEXMMOB 3KCMlyaTauun 1 pas/iMyHbIX TUMOB NOACTAHLWNA.

1.1.20ueHKa guHaMn4ecknx TpeboBaHnn K NPON3BOANTENBHOCTHU

1121 Bbi6bpaHHble NOACTAHLMW N X KOMMOHOBKA

[na onpefeneHns BAMSHUA KOMMNOHOBKM Ha OLLEHKY Harpysku Ha LUMHbI NOACTaHUMM Gbinv BbIGpaHbl HuKenpuse-
[eHHble YyeTbipe KOMMOHOBKM W KOHdurypaumm noActaHumin. Beinu npefcrasneHbl NOACTAHLMN MarucTpasibHol CetT 1
pacnpefenutenbHble MNOACTAHLMK, NO3BONAKLME OXBATUTH LUMPOKUI Anana3oH npuaoxeHnin. OueHka NoACTaHLmMm
T2-2 ¢ 0AMHaKOBbLIM KONM4ecTBoM (IMAEPOB M TpaHCGOPMaTopoB Obifia BbiNOMHEHA Ha 6a3e ABYX pas/INYHbIX KOMMNOHO-
BOK. COOTBETCTBYIOLLMX UX PETVIOHASTbHOMY WCMONb30BAHUIO.

PucyHok 11 — MaructpasibHass nofcraHuua manoro pasmepa T1-1 v pacnpegenvrensHas
noacraHuma cpegHero pasmepa D2-1
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PucyHok 1.2 — MaructpanbHas noactaHums mManoro pasmepa T1-2 ¢ nosyTopHOW cxemoi
U mMarucTpasibHasi noAcTaHumst 60/bLworo paamepa T2-2 ¢ KO/bLEBOW CMCTEMOI COOPHBIX LUMH

Ta6nunua 11— OnpeaeneHne KOHQUrypauum Bcex NoACTaHLWiA, NOANEXaLMX OLEHKe

MoacTtaHuym CHopHble LLWHbI MNoggogsuye Oomxogsye CBsA3M L. TpaHcchopmarTopsl,
L. SN, LT MAHAW, LLT. L.
T1-1 1 1 2 — 1
D2-1 2 2 5 — 2
T1-2 2 — 6 1 —
T2-2 2 4 5 — 2

1.1.2.2 HazHayeHHble PyHKL MM 3awnTbl 1 ynpasneHus (LN)

W3-3a pa3nnuuii B KOMNOHOBKE MOACTAHLMIA U NPUHATON B Mype hrnocodmm 3aLmuThl 1 aKCnayaTauum Heobxoam-
MO onpefennTb PYHKLMN BCnoMoraTesibHOro 060pyjoBaHns OTHOCUTESIbHO AelCTBYIOLWMX NpunoxeHuit. LN 1 ux HasHa-
yeHne N3NYeCKUM YCTPONCTBaM 3aBUCAT OT AelCTBYIOLLMX CXEM 3aLLWTbI U 3KCTTyaTaLum 1 BbIMOHAKTCA OTAEbHO A4NA
Kabkgoro cueHapus. HasHaveHve LN dhmsnuecknm ycTpoiicTBam A1 KaxX4oro CLeHapusi nokasaHo HemocpefcTBEHHO
Ha pucyHkax 1.3.14 1 1.6 1 B BUAE CCbIIOK B 3KCNAMKaLUMAX K pucyHkam 1.5,1.7n 18.

1.1.2.3JonyweHns Npu OLeHKe Harpy3ku Ha LWnHbI

B Lenom npuHMMaloTca ABa pasfMyHbIX BrAa JONyLUEeHNi:

- CBA3b NOACTaHUMM NO OAHON eAMHON ceTn (HOPMasbHbIA pexum aKcnayaTauuu, Hauxyawuin cnyyai).

- CBA3b MoOACTaHUMKU C Ucnosib3oBaHneMm mogenu csasuv TC 57 B COOTBETCTBMM C PUCYHKOM 2. 38 UCK/HOHYEHUEM
NHTepencoB 2 1 9 (TONbKO HaUXYALLIWIA Cryyaii).

PesynbTarbl, npuBedeHHble B 1.2, paccunTaHbl NO CLEHapUsAM HauxyfLllero caydyast U HOpMasibHOro pexvima
akcnnyataumn. CueHapuii Hauxyflero cryyasi paccmaTtpusaeT HOPMaUibHbIl, aBapuiiHbliA, aHOPMasibHbIA 1 nocre-
aBapuiiHbIi pexuMbl paboTbl U NpegnonaraeT A5 BCeX CUTHa/I0B HavBbICLUMIA KNacc NPOVM3BOAUTENbHOCTY Ha CUTHaUT.
Bce oLeHeHHble Harpy3ku Ha LUMHbI UCKIIOYaloT tobble Henpou3BOACTBEHHbIE 3aTpaThl Ha paspaboTky nNpoTokona u
OCHOBaHbl Ha LUMPOKOBeLLAaTeNIbHOl apXUTeKType (BUPTyasibHOI) CUMCTeMbl CBA3W. Harpysku Ha WKHYy NpefcTaBnsioT
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Heob6XxoAMMYH0 NoJI0Cy NPOMyCcKaHUs BUPTYasibHOro (BbIGPAHHOr0) KaHana CBA3W, KOTOPbIVi CNOCO6EH YA0BNETBOPUTL BCE
TpeboBaHMA K NpoM3BOAMTENIbHOCTK, 3aBucswme oT PICOM. HasHauyeHue kakoil-nn6o PICOM kaHasy CBS3U B
COOTBETCTBUM C MHTepdheiicamn 1—9. onucaHHbIMK B cepumn cTaHaapToB MOK 61850. BbinosHsAeTCA g kaxaoih PICOM
oTAebHO.

OnpepfeneHve pexumoB 3KCr/lyataumm NpPUHATO B COOTBETCTBUM C TexHuyeckum otyetom CIGRE. per. N9 180:

HopmasnbHbIi

OCHOBHble 3afa4n Mo YNpas/eHNO 1 KOHTPOO (NapameTp, U3MepsieMble BeNUYUHbI, KOMaHAbl).

AHOManbHbIi/MpeaynpeanTenbHbI

Meperpyska TpaHcchopmaTopa, npeAynpeauTesibHbI curHan (neperpyska, myck/cpabatbiBaHue pene, HeKoTopble
aBapuiiHble cUrHasibl 1 CO6bLITUS).

ABapuliiHblii'noBpexaeHune

[elicTBre 3awuThbl (OTKIHOYEHNE, aBapUiiHble CUTHasIbl, COObITUS).

MocneaBapuiinbiii

C60p MHhopMaL My O HEUCNPaBHOCTU (NapameTpbl HEUMCMNPABHOCTU, 3amnucChb HapyLUEeHWIA).

113 PesynbTaThl paciyeTos

1.1.3.1 O630p

Ta6nunya 1.2— O630p OCHOBHbIX PE3Y/IbTATOB BbINO/IHEHHbIX PACHETOB HA OCHOBE OAHO O6LLEN LLMHBI C Y4EeTOM BCEX
MHTepdeicoB, 3a NcknyeHnem nHTepdeiicos 2 n 9

T2-2 (pBoiiHasa cuc-  T2-2*1(c6opHble
Mpuvep T1-1 D21 T1-2¥ Tema WMHLIAOMMAA  LMHbI KOJbLIEBOIA/
cucTeMa LLWH) npAIMOVi TOMoorm)

MoasoasaLme NuHWK 1 2 — 4 4
OTxogsaLLme nMHNUN 2 4 6 8 8
TpaHcdopmaTopb! 1 2 — 2 2
dusnyeckne ycTpoiictea 57 121 25 252 60
CT-Tp3HcchopmaTcpbl 1 VT-TpaHcdopmaTtopsl X... X.. X...
HeTpaaULMOHHOrO npoekTa
MoTOK AaHHbIX (HOPMasibHbIV pexum 3akcniya- 244 392 388 849 949
Taumm — D,). kB/c
MoToK faHHbIX (Hauxyawwii cnyyaii— DM kB/c 442 830 788 1748 1737
0.551 0.472 0.493 0.486 0.546

al PacueT ¢ ocobbiM gonyuieHnem B OTHOLLUEHUN TpeGOBaHVIVI K NPoOn3BoAnUTESIbHOCTN U CUCTEMaM KOMMYHUKa-
LIMOHHbBIX LLWH.

CpaBHeHune 0601x pacyeToB A5 T2-2 MOXET NPUBECTMN K BbIBOAY, YTO NOTOK faHHbIX B HauxyALwem cnyyae 6onee
NN MeHee He3aBMCMM OT KOMMOHOBKM COOPHON LWMHLI B NOACTaHLUMW 3aaHHOro pasmepa. B atom ocobom cnyyas
OCHOBHY0 Harpy3sKy Ha LUVHbI ONpefensaoT aHasI0roBble 3HaYEHUS LMKTNYECKNX AaHHbIX WY BbICOKOCKOPOCTHAasA Lmgpo-
Bas MHdopmMauys. TeM He MeHee [0/MKHbI ObITb YUTEeHbI CXeMbIl 3aLLUMTbI, (YHKLMUM YpaB/ieHns 1 TpeboBaHus Ko Bpeme-
HU, & TaKke Ha/IMYMe/oTCYTCTBIUE TEXHONOTMYECKON LLUNHBI.

1.1.3.2 MNopcrtaHuma T1—1

Cxema 3aWmuTbl 1 HeobxoAuMble (DYHKUMW yNpaBneHns 3Tol NOACTaHLUMU MarucTpanbHON ceTu nokasaHbl Ha
pucyHke 1.3.

103



FOCT P M3K 61850-5—2011

Ta6nnua 13— Pe3ynbTarhl A5 nogctaHumm T1-1

Homep Pexum MakcumanbHas
nHTepdeiica akcnnyaTauum Harpyska Ha LWWHbI. MpumeuaHne
Kb/c
OpHa ceTb HopmanbHsbliii 244 —
OfHa ceTb Hauxyawmii 442 —
cnyyaii
1.3.6 To xe 123 CTaHUMOHHasa LwnHa
8 x 24 CTaHUMOHHasA LWnHa
4.5 x 295 TexHonoruyeckas LIMHa, BCe NIMHUA
4.5 » 192 TexHonornyeckas LWuHa, nmHum =E01 - =EO03
4.5 » 65 TexHonornyeckas WunHa, nnHna =E01
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1.1.33 TMoactaHuuna D2-1
Cxema 3awmnTbl 1 HeobxoauMble hyHKLMM YNpaBneHns 3Tol pacnpefenutenbHol NoAcTaHumel nokasaHbl Ha
pucyHke 1.4.

EO1 E02

KEN KQ2 KD3 K04 KQS K06 KD7

PucyHok 14 — MopcTaHums tna D2-1 ¢ pacnpefeneHnem yHKLWiA

Ta6nnua 14— Pesynbratbl gns nogcraHuymm D2-1

Homep PexuiM MakcumasnbHas
uHTEpdelica aKCIyaraLym Harpy3"ﬁ‘572 LUWHbI. Mpuvearme
OpHa ceTb HopManbHsblii 392 —
OpHa ceTb HaunxyaLuwmia 830 —

cnyyai
1.3.6 259 CraHuuoHHasa wuHa. 1. 3, 6
8 12 CTaHuMoHHasA WuHa, 8
4.5 67 TexHonornyeckas wWuHa, Tonbko nnHua =K06

(cm. pucyHok 1.4)

1.1.34 MopactaHuua T1-2

[ns  paHHO nofcTaHuMu 6blia OLEHeHa TOMbKO KOHChUrypauysi OfHOW CeTu C OorpaHuYeHHbIMM Tpebosa-
HMAMM K npou3soamTenbHocTM ana PICOM gaHHbiX knaccoB 1 u 2. MoaTomy npuHATO TpeboBaHue K Mpou3BOAW-
TENbHOCTW. paBHOW 4 MC. Kpome TOro, K pefie 3awuTbl HanpsaMylo MOAKI0YEHbI TOMLKO TPaAULMOHHbIE TpaHcdop-
MaTopbl TOKa W HanpshKeHus.

Cxema 3aluTbl 1 HEOBXOAVMbIe (PYHKLMU YNpaBieHus AaHHON NOACTaHUMM MarucTpasibHOW CeTu OCHOBaHbI Ha
cueHapumn T2-2 (cm. 1.1.3.5):
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MpumeyaHune — OyHKUMN pacnpefesieHbl TOYHO Tak Xe, Kak Ansa T2-2 Ha pucyHke 1.6.

PucyHok 15— lMoactaHumsa tuna T1-2

Ta6nnua 15— Pe3ynbtarsl An18 nogctaHumm T1-2

Homep Pexuim MakcumasnbHas
nHTepchelica aKCTUyaTaLm MarpyM';lEf LWHb! Mpuveanie
OpHa ceTb HopmarsibHbliii 388 MuHMManbHoe TpeboBaHue K BpeMeHu (knacchbl
Npou3BoAnTENbLHOCTU 1 U 2) AO0/MKHO 6biTb PaBHO
4 e
OpHa ceTb Haunxyawmii 783 To xe
cnyyan

1.1.35 ToactaHuua T2-2

[JaHHas noAcTaHUmMA Gbl1a OLeHeHa TOMbKO B ABYX Pa3/INYHbIX KOHpUIypaLmsx ¢ y4eToM permoHasibHoOro NCnosib-
30BaHus.

11351 KoHdurypaums c ABymMsl pacnpefycTpoiicTBaMu ¢ ABOHON CUCTEMON LUMH

Cxema 3awWuTbl U HeobXoAuMble YHKUMM YNpaB/ieHWUst MOACTaHLUMEN MarncTpasibHON ceTu nokasaHbl Ha
pucyHke 16.
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1-Mm 2-TemxamoHHT* MALAN CUTTDKANMIOMU MOBTO0HLM
A «uypapga m«ciiBuypBkad gaga

(5) 2-genupHorslnjirm icign jfiw WMnSnyHAM wakHT b
w

n «ClB nepeenHyieHmoe*
{") BnowpoHLw. JHCDKUHOUL— «LLUYT». LWdpcpepY LU L LILIMLIAT

PucyHok 16 — MopacTaHuua Tvna T2-2 ¢ pacnpegeneHvieM qyHKUui

Tab6nuuya 16— Pe3ynbtatslAns nogcraHuyum T1-2

Howmep Pexum MakcumasnbHas
uHTepdelica aKcnnyaTaLym Har pyscaE?a LMoL Mpuvietiatie
KB/c
OpHa ceTb HopmasbHbIii 849 —
OpHa ceTb Hawxygmii cry- 1748 _
yaii
1.3.6 » 489 CTraHuMOHHasa wuHa. 1, 3, 6
8 » 36 CraHuMoHHas WwuHa. 8
4.5 » 77 TexHonornyeckas LWuHa, Tonbko NnHua =C04 (cm.
pycyHoK 1.6)
4.5 » 75 TexHonornyeckas LWuHa, ToNbKo NnHua =D02 (cm.

PUCYHOK 22)

1.1.35.2 KoHchurypaums ¢ KonbLeBo LUNHOW/NPAMON LUMHOW

MpnBoAMTCS ANA CpaBHEHUs: KOHAMIypaumsi OGHON CeTU C OrpaHNYEHHbIMM TPeOGOoBaHMSIMY K BpEMEHUN A5 Knac-
coB 1 2 npousBogutensHoctn PICOM gaHHbIX. Mo3ToMy NpuHATO TpeboBaHWe K BpeMEHN 451 yKa3aHHOW Npou3Boau-
TefIbHOCTU. pasHoe 4 Mc. Kpome TOro, K pene 3alutbl Hanpsmyto NoAKI0YEHb! TOSIbKO TPaAULMOHHbIE TpaHctopmaro-
pbl TOKa ¥ HanpshkeHusi. Cxema 3almTbl 1 COOTBETCTBYIOLME (PyHKLMM YNpaBieHnsa AaHHON noacTaHuveli maructpasb-
HOIN ceTn nokasaHbl Ha pucyHke 1.7 1 ABNSAIOTCA Takke 6a30BOI MoAenbio A5 MeToAa MoAenmpoBannsa LAN, onmcaHHo-

rogl.
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MpumeuyaHune — Pacnpeaenenve yHKUmMiA onucaHo B 1.2,

PucyHok 17 — lMoAcTaHuusi MarucTpasibHol ceTu 60/bLIol MOLLHOCTM C KO/bLEBOW Tonorpadmeii.
aHanornyHaa T2-2

Tabnunuya 17— PesynbTarbl 415 NOACTAHLMM B COOTBETCTBUM C PUCYHKOM 1.7 (pacnpegeneHue yHKUmWiA onucaHo B 1.2)

Homep Pexm MakcumasibHas
uHTEpdelica aKCT/yaTauum Har] WaK?B?g LUMHbI. Mpnvieane
OpHa ceTb HopmanbHbIl 949 MuHuManbHoe Tpe6oBaHue K BpemeHu (knacchbl
npounssoauTenbHOCTN 11 2) paBHO 4 MC
OpfHa ceTb Haunxypgwmii cny- 1737 To xe
vaii

12 MeTtog mogenupoBaHus LAN Ans AHaMMUeCcKoi OLLeHKM NPOU3BOANTETbHOCTH

121 Moaxon

[na anHamuyeckoli OLeHK Npon3BoAuTeNbHOCTY ceTn LAN nogctaHuum 6blia 1Cnonb3oBaHa TpexcTyneHvyaras
npoueaypa. Bo-nepsbix, 6bina n3yyeHa cuctema peneiiHoi 3almTbl TUNWYHON NoACTaHUMM ANS onpefeneHns obbema
Tpadmka no cet LAN, reHeprpoBaHHOrO rMnoTeTUYecKn TSHKeNbIM HapyLleHVeM HOPMaslibHOM akcnayaTauum noacraH-
L1 MarucTpasibHoi ceTu. Bo-BTOPbIX, HA OCHOBE MOJTlyYeHHOro YpoBHSA Tpadmka B ceTn LAN ¢ NnpuMeHeHvnem nporpam-
Mbl MOZENMPOBaHNA 6blna N3yYeHa OJHOBPEMEHHOCTb BblAayn COOOLLEHWIA. B-TpeTbux, B paMkax TOW e mporpaMmbl
MOZe/IMpoBaHns GbiNy BbINOMIHEHbI MPOTOHLI MOAE/MPYIOLLEli NMPOorpaMMbl A4S ONpeAeneHns NPON3BOAUTENIbHOCTH
ceTn LAN B LUMPOKOM AuanasoHe OfHOBPeMeHHbIX cooblienunii (o1 10 Ao 100) ¢ MCNONb30BaHWEM KOMI/IEKTUBHOIO U
KOMMYTUpyeMoro koHueHTpaTopa Ethernet LAN 10 M6ut/c 1 100 M6uT/c. TexHonormyeckue wwarv s BbINONHEHUS
OLIEHKN MpuBEAEHbI HMXE.

1.2.1.1 OnpegeneHune Tpacuka B cetn LAN

PaccmaTpriBaemas MofcTaHUmMA SBASETCA [OCTaTOYHO CTaHAA@PTHON moAcTaHuuel marvcTpasibHoi cetn ot 345
[0 138 kB. Ha 04MHOUHYI0 KOMbLEBYIO LLIMHY NOAK/MOYEHbI YeTbipe nHUK 345 kB. BoceMb nuHUiA 138 KB nofknoyeHbl Ha
NPSAMYI0 CEKLMOHHYIO LnHY. VmeeTcs aBToTpaHcdopmaTop oT 345 no 138 kB ¢ oTBeTBNEHUAMU ABYX NnHWIA 345 kB.
VimeeTcs onopa Ans yeTbipex NMNHUIA, Hecywasa ase nuHumn 345 kB 1 agse nuHum 138 kB. BxoasLwme Ha cTaHuuio. OgHonm-
HeliHas cxema CTaHLMW nokasaHa Ha pucyHke 1.8.
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MpumeuyaHue — PacnpesaeneHve yHKUUA ONUCAHO B HACTOSILLEM MYHKTE.

PucyHok 1.8 — MoactaHuma marucTpasibHoi ceTy 60MbLUOM MOLLHOCTM C KONbLEeBOV Tonorpadmeit.
aHanornyHaa T2-2

3awmTa Kaxaoi nmHum 345 KB cocToUT M3 nakeTa cucTeMbl 11 naketa cucTembl 2. Kakablii nakeT cUCTeMbl MMeeT
[iBa HE3aBUCUMbIX MUKPOMPOLLECCOPHbIX peneitHbix 6/10ka. Cuctema 1 umeet fse nogcuctemsl cBsasun — DTT (Henoc-
peacTBEHHOE SIOKaUIbHOE OTK4YeHne) n DCR (peneiiHas 3allimMTa Ha OCHOBE HamnpaB/IEHHOro cpaBHeHus) win PCR
(peneiiHas 3awmTa Ha OCHOBe cpaBHeHus has). Cuctema 2 uMeeT ToMbKO nogcuctemy DTT (HenocpeAcTBeHHOe 10-
KaJIbHOe OTK/II0UEHME).

Kaokablil 3almTHbIN nakeT MHnm 138 KB COCTOMT 13 OAMHOYHOW CUCTEMBI 3aLLUTLI. DTa CUCTeMa COCTOMT U3 ABYX
He3aBMNCKMbIX MUKPONPOLLECCOPHbIX pesieiiHbix 6/10koB 1 AByX noacuctem cesisu — DTT n DCR wwm PCR.

NmveeTcsi ceTb LAN nogctaHumm ¢ TpeboBaHneM Mo Npov3BOANTENbHOCTY, NO3BOSIAIOLLEl AOCTABAATb CUTHAUT Ha
OTK/II0UEHNe OT Hanpasnsowero |[ED-yCTpoiicTBa (MHTENNEKTYasIbHOTO 3/1eKTPOHHOIO YCTPOWCTBA) Ha ypoBHE Mpusio-
XeHua Kk nonyvawowemy |ED-ycTpoiicTBy Ha ypoBHE NpuioxeHus 3a 4 Mc. TeXHOMOrM4yeckas LWMHa OTCYTCTBYET.
VT-TpaHcdopmatopb! 1 CT-rpaHchopMaTopbl HANpsAMYyo XeCTKO NOAKI0YEHb! K pese 3aluTbl. B 4aHHOM KOHKPETHOM
cnyvaB 6bIn10 CAenaHo JonyLeHne, YTO K KaXA0MYy BbIK/HOUaTe 0 XeCcTKo NoAkioyeHo |ED-ycTpoiicTBO BbiktovaTesns,
KOTOpOE COAEPXUT QOYHKLMM yNpaBieHns BblkIloUaTesiemM, aBTOMaTuyeckoro NoBTOPHOrO BKOYEHUSI 1 OYHKLMN peneit-
HOI 3alWTbl OT OTKa3a Bblk/ouarens. Ha IED-ycTpoicTBO Bbik/lOYaTeNs HANPAaB/AIOTCA COOBLLEHNA Ha OTK/OYeHne 1
BK/IIOYEHME BbIK/OYaTENSA, UHULMALMIO aBTOMATUYECKOro NMOBTOPHOIO BK/IOYEHUS W MHULMALMIO 3aliMTbl OT OTKasa
BbIK/lOYaTENA.

CueHapuii Takke gonyckaeT Hanmune IED-ycTpoiicTB peneiiHoii cesasu (RC). oTBevatoLLmx 3a nepegady ceegeHuii
0 peneiiHoii 3alumTe, KOTOPbIE XECTKO NOAK/I0UYEHbI K 060pyJ0BaHNI0 KaHana A/18 HanpasiieHHoro cpasHeHns (DCR) u
HenocpeACTBEHHOrO JIOKa/IbHOro OTK/toUYeHNs (DTT) (TO eCTb BbICOKOUACTOTHOW 3aLLUThbl CUSI0BbIX JIMHWMA, HA3KMX YacToT,
MVKPOBOJH, ONTUYECKNX U T. A.). ObopyaoBaHue kaHana peneiiHoii ceasn DCR u DTT He xeCTKO NOAKII04EHO K COOTBET-
CTBYIOLLMM UM pefie 3alnTbl. BMECTO 3TOro CurHasibl OTK/IOHEHUS U 6/I0KVUPOBKY Ha YAaeHHbIe KOHLbI IMHUA MHULMNPY-
totcst IED-ycTpoiicTBaMu pene 3awuTbl NyTeM HanpasfeHns coobueHunii DTT nan PTT (pa3pelunTesnisHoe flokaslbHoe
oTkNouveHne) no cetn LAN noactaHumm Ha IED-ycTpoiicTBa peneitHoli cBasun. 3atem Bbixoabl U3 IED-yCTPOACTB peneiiHoi
CBSA3M 3anyckaloT o6opyAoBaHve kaHana. KomaHfbl, MosyyeHHble oT 060pyA0BaHWS KaHaia peneiiHoii TpaHcaaumu,
TaKke reHepupytoT curHanbl cetn LAN. Cxembl KoHturypaumm IED-ycTpoiicTBo — ceTb LAN nokasaHbl Ha pucyHkax 1.9 n
1.10. Cxembl nokasbiBatoT 85 IED-yCTPOICTB 3aluUTbl 1 yNpaBieHus.

CueHapuii gonyckaeT MOBpeXAeHVe CeKuuy onopbl AN YeTbipeX IMHUIA C NafeHneM Ha 3eM/io U co3gaHuem
KOPOTKOrO 3aMblKaHUs Ha BCeX YeTblipex NnHuAX (0T 2 Ao 345 kB v ot 2 o 138 kB). Bo BpeMs 3TOr0 MHUMAEHTA NPOUCXO-
[UT Takke nospexpaeHue BbikIovaTe . VIHxXeHepb! N0 3almTe NpoaHaIn3NpoBa/Iv 3TO COBLITUE U NPULLN K BbIBOAY,
yto |ED-ycTpoiicTBa creHepupytoT 144 kOMaHfpbl «TOYKa-TOYKa» (3KBUBAIEHTHO WHAMBUAYaSIbHBIM MPOBO/IOYHLIM COe-
[JVHEHVSIM B 0ObIYHbIX YCTAHOBKAX), KaxAas U3 KOTOPbIX Takke 3KBUBasIEHTHA OTAe/IbHOoN PICOM.
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Bbinv caenaHbl cnegytowe A0N0ONHUTENIbHbIE AONYLLEHNS:

- Bce IED-ycrpoiicTBa nofktoyeHbl K ogHoii cetn LAN. Hanuuve pesepsHoli ceTn LAN He cHuxaeT o6bema
Tpaduka Ha gaHHyto ceTb LAN.

- Bca 3awmta, ynpasneHue 1 KOHTPO/Ib BbINOHATCA Yepes |IED-ycTpolicTBa 3awmTbl. KOHTpoaeps! npucoeau-
HEHWsi OTCYTCTBYHOT.

- Bce BbIxoabl IED-yCTpOICTB paccMaTpmBatoTCA OAMHAKOBO, 6€3 HaMepeHHOW 3afepXKkn BPEMEHW Ha BbIXOAbI,
HanpuMep MHULMaUUs NOBTOPHOTO BKIHOYEHUS AW UHWLMALMSA NOBPEXAEHNS BbIKIHOYATENS.

- JaHHasa nuHuA nepefadyn He nosydvaeT U He uHuuumpyeT DCR curHanbl 418 3TOr0 c/yyas BHYTPEHHEro noBpex-
AeHus.

- Bpemsi KaHana npyHMMaeTCs paBHbIM HY/IO, TO eCTb YAa/leHHast KoMaHa Ha OTk/loueHne npubyaeT B ceTb LAN
B TO e camoe BPeMS, YTO W JIOK&UTbHAA KoMaHAa Ha OTK/YeHue.

- Bce coobLueHns 1cnosb3yoT HENOATBEPXKAEHHbI MPOTOKOA.

- OTK/IIOYEHNE MHULMMPYETCS NIMHEHbIMU pefie NpuMepHo yepe3 1 umkna (16 Mc) mocne KOpOTKOro 3amblKaHUs.

- 3awwTa TpaHccopmaTopa MHULMUPYET OTK/IIoYeHe npumMepHo vepes 3 uukna (50 MC) nocie KopoTKoro 3ambi-
KaHus W. cnefoBaTeslbHO, He BK/OYEeHA B HayaslbHbIli «MHOPMALVOHHBIV B3pbIB» M3 NOTOKa CO06LLeHNi B ceTu LAN.

- CuTyaums nogpasymeBaeT, YTO BCe pesie paboTaoT npasu/ibHO. HenpasuibHble onepauun reHepupyoT 4onosn-
HUTE/IbHbIE COOBLLEHUS.

- LUudpposoii peructpatop aBapuiiHbix 3anuceii (DFR) npeactaBnseT coboli oTaenbHOe YCTPOWCTBO, KOTOPOE KOH-
TponupyeT Becb Tpadmk no ceTn LAN Ha npegmeT nocnegoBatesibHoCTH cobbiTuiA. Tpadimk no cetn LAN He HanpasnsieT-
ca Ha peructpartop DFR.

B Tabnumue 1.8 rpada «KomaHabl «Touka-Touka» CoAepPXUT NepeyeHb BbIXOA0B OTAe/bHbIX IED-ycTpoiicte (PICOM
JaHHbIX). YacTb 3TUX KOMaHA, UCXoasaT oT ogHoro |IED-ycTpoiicTBa K ToOMy xe |ED-yCTpOCTBY — NPUEMHUKY U. CnefoBa-
Te/bHO. MOryT 6bITb 06be/MHEHbI B OAHO coobLleHne. OHK nokasaHbl B rpae « MHOToKOMaHHble COOBLLEHNS «TOUKa-
TouKa». Kpome Toro, MHgopmaums BO MHOTMX MHOTOKOMaHAHbIX COOBLLEHUAX AO/MKHA HanpaBAsaTbCs Ha MHOXECTBEH-
Hble MPUEMHUKM W MO3TOMY MOXET 6biTb MHOroagpecHoii. Mocne pas3noxeHus MHoroagpecHoe coobuieHue 6yaert
NOJTy4YEHO KaXXAbIM YCTPOWCTBOM WK (PYHKLMEN, nokasaHHbIM B rpade «KoMaHgpl «Touka-Touka».

Tab6nuuya 1.8 — HencnpasHble (aedekTHble) nuHuK 138 kB 1 cBsi3aHHblEe COO6LLEHMNS

i Mkorokomavambie
YcTpoid MHorogp,pecmoo KomMaHzp! «Touka-Touka® (PICOM faHHbiE) COOBULICHIS
cTno COO0LLEHNE
e «TOYKa-TOUKa»
Pene 1 OTKNoYeHne BbikIoYaTens X

VHuLmauns aBToMaTtMyeckoro NOBTOPHOrO BK/IOYEHUS

1 VMHuymaums  3awmtbl OT NOBpPeXeHus BbikovaTens 1
CHATMe 6/10KMPOoBKK C KaHana csasn DCR 1
Hanpasnenune DTT Ha kaHan cBs3n DTT 1
Pene 2 OTK/oYeHne BbiktoyaTens X
WNHuupaums aBToMaTuyeckoro NOBTOPHOIO BK/IOYEHUS
1 WHMUmauus  3awuTbl OT NOBPEXAEHNS BbiKOHYaTeNs 1
CHaTue 6510kMpoBKM € KaHana cssisn DCR 1
Hanpasnexne DTT Ha kaHan csasun DTT 1
KaHan OTk/oveHre Bblktovarens X
peneiiHoii WNHnupaums aBToMaTuyeckoro NOBTOPHOIO BK/IOYEHUSA 1
cBAi3Mn 1
VHuumaums  3awutbl OT NOBPEXAEHUS BbIKOUaTeNs
Bcero 3 coobe- 13 KOMaHA/MMHUA - 2 IUHUA = 26 PICOM AaHHbIX 7 coobLeHnii/
HUA/NUHUA W2 NMHUA -2 nu-
NHUK = 6 HM = 14

AHaIOrNYHBbIV aHaIM3 6biT BbIMOIHEH A1 CNpPaBHOW MHUM 138 KB 1 ANa BCex YeTbipex MnHWiA 345 kB. YunTbiBas
Bce |IED-ycTpoiicTBa. 370 eAnHUYHOE HenpeaBuaeHHOe cobbiTue reHepupyeT 144 komaHabl «Todka-Touka» (PICOM paH-
Hble). Ecim nx 06beAnHNTb B COOOLLEHNSl, OHO reHepupyeT 60 MHOTOKOMaHAHbIX COOGLUEHNI «ToYka-Touka». Ecin
MCNOMb3YTCA MHOroaApecHble COOOLLEHNS, UTOr CHKaeTcs A0 38 coobLleHnin. Takum obpasom, A5 OLEeHKM nepe-
nosnHeHns cetm LAN 6bi10 MCnonb3oBaHO 38 MHOroagpecHbix cooblueHunid. Tabnuupl, npueegeHHsble B 1.2.3. cogepxar
noApo6Hy nHhopmaumio 1 0606wWwatoT Tpadnk Yyepes ceTb LAN, BbI3BaHHbIN 3TUM MHUMAEHTOM. CnegyeT OTMEeTUTb, YTO
13-3a Bbl6Opa TUNa peneliHbix cxem (Hanpas/eHHOr0 CPpaBHEHMSI MOLLHOCTEN 1 OTKIoueHNs nepedayv) 6onee nososu-
Hbl Tpadhmka (20 13 38 coobLLEeHMIT) NPOXOAUT Yepes peneiiHble cBsA3n IED-ycTpoiicTB (MHTepdelic 2).
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1212 OpHOBPEMEHHOCTb COOGLLEHNI

B cuctemax, 0CHOBaHHbIX Ha KOHKypeHLUun, Hanpumep Ethernet, Ha nponM3BOAUTENBHOCTL CUBHO BAUSIET YMC/IO
MMELLMX MeCTO KOHhIMKTOB. Mpu nomoLum MogenupytoLleid nporpammbl COMNET Il 6bl1a n3mepeHa Npon3BoANUTE b-
HOCTb KOMIEKTUBHBIX U KOMMYTUPYEMbIX CUCTEM KOHLEeHTpatopoB 10 n 100 M6uT. ApxuTekTypa KONNEKTUBHOW ceTn
Ethernet LAN Bk/toyaeT B cebsi Bce 85 IED-YCTPOICTB. Coo6LLatoLLMXCS APpYT C APYTOM MO OAHOMY COBMECTHOMY KaHasly.
ApXnTEKTYpa KOMMYTUPYEMOr0O KOHLEHTpaTopa COCTOUT M3 YeTbipex KOMMYTUpPYeMbIX KOHLeHTpaTopoB ceTu Ethernet.
IED-ycTpoiicTBa pacnpefenstoTcs B KaKAOM KOHLEHTpPATope, K KOTOPOMY noAkntoueHbl oT 20 Ao 22 IED-ycTpoiicTs.
BnusiHne SCADA-cucTemMbl 1 (hOHOBOrO Tpadnka nepegayun gaiiioB Ha cobbITUIIHO-yNpaBnsieMble COOBLLEHNS No CeTaM
LAN Ethernet 66110 n3yueHo paHee. 3T0 n3yyeHune nokasasno, YTo Harpyska oT oOHOBOro Tpadmka, B 5 pas npesbiLlatoLLe-
ro HopmasibHbIli Tpadimk SCADA-cucTeMbl NtOC ABe 6onbluve nepefaun ainnos (ocuunnorpaduyeckas pernctpaums
aBapuiiHON 3anvcy), He MMeeT NOAAAOLLEroCA M3MEPEHNI0 BAWSHUA Ha BpeMs [OCTaBKM COGLITUIAHO-YNpaBasieMbIxX
coobLeHuit. Moatomy mogenmposaHne COMNET Il He cogepXxuT choHOBOrO Tpaduka.

[nA nepBbix MPOroHOB MOAENMpPYIoLLell nporpaMmMbl GbII0 CAeNaHo AonyLleHne, 4To Bce 38 coobLLEeHMIA NOCTy-
natoT B ceTb LAN ofiHOBpeMeHHO ¢ pasHuueil He 6onee 1 mkc. OAHaKo MUKponpoueccopHble IED-ycTpolicTBa pene
3awunTbl paboTalT B pexuMe BblGOPKWU. BOMBLIMHCTBO COBPEMEHHbIX MPOEKTOB BbIMOIHAIOT aHa10roBo-UutpoByo
BbI6opKy A/D B AnanasoHe oT 110 4 kI'y (HTepBasn Bbl6opkn — 0T 0.25 o 1 Mc). Bonee Toro, ecaum He cunTaThb YCTPOWCTB
M3MepeHusi BEKTOPA, AWCKPETHble TaKTOBble reHepaTopbl He CUHXPOHU3MPOBaHbl Mexay IED-ycTpoiicTBamu. Takum
06pa3oM, faxe npy CoBEpLUEHHO OAMHAKOBbIX |ED-ycTpolicTBax O4eHb HU3ka BEPOSITHOCTb TOrO, YTO eAVHUYHOE CObbI-
TUe B 3HEProcucTeMe [I0KeT GbITb NPUUNHOW OTK/IMKA MHOXecTBa IED-ycTpoiicTB ¢ reHepauyeli MHOroagpecHbIX coo6-
LeHnii B MHTepsasie 100 MKC.

Mo3aToMy 6bl/IN BbINOSIHEHBI [ONO/IHUTE NbHbBIE NPOTOHbI MOAENMPYIOLLEl NporpamMMbl 415 onpefeNieHnst BMSHUA
pasbpoca 38 coobleHnit no 6onee LINPOKUM BPEMEHHbLIM OKHaM. pu 3TMX NporoHax MOAenupyloLeil Nnporpammbl
6b11 Mcnonb30BaHbl HopMasibHble pacnpegenenuns 10. 100 n 1000 mkc (1 mc). Mpegnonaranock, YTO kaxaoe coobLue-
HVe npeacTasnsno coboii MMHUManbHbIA nakeT ceTu Ethernet gavHoi 256 6aiiT. Pe3ynbTatbl nokasaHbl B Tabnuuax 19
1 1.10. B npaBoii KOMOHKe NpUBELEHA CyMMa cpefHeli 3aAepXKn CO0bLLEeHUI NC NnepeMeHHas Ha ypoBHe 3—sigma.

Tab6nuuya 19— 3agepxka 38 MHOroaapecHbIX cOobLLeHUiA AnnHON 256 6aiiT B CETW C KOHLLEHTPaTOPOM KO/1IeKTUB-
Horo goctyna

CkopocTb B cetn LAN CTtaHfapTHOe OTKNOHeHue CpefHAasa 3agepxka MakcumanbHas 3ajepxka

M6ur/c BpeMeHn pacnpepenexHns coobLeHnin, mMc coobleHnii Y ~ sigma, Mc
COOO6LeHN, ke

10 1 6.36 21.93
10 10 6.34 21.34
10 100 6.03 20.73
10 1000 4.07 16.43
100 1 1.10 3.76
100 10 0.64 2.53
100 100 0.61 2.56
100 1000 0.05 0,29

Tab6nunuya 110 — 3agepkka 38 cOOOLLEHNIA B CETU C KOMMYTUPYEMbIM KOHLLEHTPATOPOM

CkopocTb B cetu LAN, CTaHAapTHOE OTK/NOHEeHMe CpepHas safnepxka MakcumanbHas 3agepxka
MéuT/c BPEMeHU pacnpepeneHns coobujeHnii, mc coobleHnii 3—sigma. mc
COoO06LeHNA, MKC

10 1 0.68 1.70
10 10 0.67 1.68
10 100 0,59 1,27
10 1000 0.43 0.67
100 1 0,07 0,17
100 10 0.06 0.15
100 100 0.05 0.07
100 1000 0.04 0.06
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MonyyeHHble pe3ynbTaTbl MOKa3bIBAIOT OTCYTCTBME CUJIbHBIX M3MEHEHUI B 3aflepxKe COOGLLEeHN A Npu yBennyeHumn
CTaHAapTHOro oTkMoHeHnsa ¢ 1 40 10 n o 100 MKC, HO HaMuMe 3Ha4YUTESIbHOrO U3MEHEHUA MPOU3BOAUTENILHOCTU MpK
yBenuyeHnn okHa co 100 go 1000 MKC. YunTbiBas 4acToTy OTCYETOB B KOHCTPYKLUM COBPEMEHHbLIX MUKPOMPOLIECCOPHBIX
IED-ycTpoiicTB, 6bINI0 cAeNaHo 3ak/loUeHre, YTO OCHOBOM A/1A fasibHeliLllero aHasmsa [J0/HKHO 6biTb HOpMaslbHOe pac-
npegenexne B uHtepsasie 1000 mkc (1 mc). MNporoHbl MogenupytoLleli nporpaMmbl 4151 60/bLUIEr0 BPEMEHW He BbINOJ-
HANNUCH.

1.2.1.3 BnusHue o6bema coobLeHNin Ha AMHaAMUYeCcKyo NMpon3BoauMTeNbHOCTb ceTn LAN

BblN BbIMOMHEHbI [OMNOMHUTE bHBIE NMPOTOHbI MOAENMPYIOLLEeli NporpaMmbl A5 ONpeAesnieHns Npou3BoAnTE b-
HocTu ceT LAN Ethernet Ha pa3finuHbIX YpOBHAX COOOLLEHNI, BCE C HOPMa/lbHLIM pacnpejesnednem 1 mc. PesynbTars!
noxasaHbl B Tabnuuax 111 n 112,

Ta6nuuya 111 — 3agepxka NepeMeHHOro Yncia COOB6LLEHMIN B CETU C KOHLEHTPATOPOM KO/IIEKTUBHOIO A0CTyna

CkopocTb O cetu LAN. Yncno ceTeBbix CpefHAana 3ajepxka MakcumanbHas 3ajepxka

M6uT/c co06LeHNN coobuieHunii Mc coobueHnii 3—sigma Mmc
10 10 0.41 1.19
10 20 1.43 6.23
10 30 2.94 12.69
10 38 4.07 16.43
10 50 5.77 2311
10 60 7.14 29.64
10 74 9.37 35.29
100 10 0.03 0.04
100 20 0.03 0.11
100 30 0.04 0.18
100 38 0.05 0.29
100 50 0.08 0.52
100 60 0.15 1.05
100 74 0.24 1.74
100 90 0.40 2.75
100 100 0.49 3.36

Ta6nuua 112— 3agepxka NEPEMEHHOIO YMC/IA COOBLUEHUI B CETU C KOMMYTUPYEMbIM KOHLIEHTPATOPOM

CkopocTb a cetn LAN. Yucno ceteBbliX CpepHAs 3agepxka MakcumanbHaa 3afepxka

MéwuT/c coobLeHuii coobLeHunit, mc coobuieHunit 3--sigma, Mc
10 10 0.41 0.61
10 20 0.42 0.59
10 30 0.42 0.64
10 38 0.43 0.67
10 50 0.45 0.81
10 60 0,47 0.89
10 74 0.48 0.91
10 90 0.50 1.04
10 100 0.52 1.20
100 10 0.04 0.06
100 20 0.04 0.06
100 30 0.04 0.06
100 38 0.04 0.06
100 50 0.04 0.06
100 60 0.04 0.06
100 74 0.04 0.06
100 100 0.04 0.06
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1.2.2 3aknoyeHne

- Vicnonb3oBaHue MHOroafpecHbiX COOOLLEHNI T MOXET 3HauMTeNlbHO CHU3WUTb FeHeprpoBaHHbIV HencnpaBHOC-
Tbto Tpadumk no cetm LAN. CornacHo cueHaputo Commonwealth Edison (onmcaHHOMY B nepeynciieHusix HacTosiwero
noAmnyHKTa) 661710 JOCTUTHYTO CHUXeHUe obLiero o6bema co 144 0o 38 COOBLLEHWIA.

- B uenax aHanvsa pasymHo J0NyCTUTb, YTO COOOLLEHUS, reHepupyeMble cobbiTvem (OTKa3oM), MOryT pacnpocTpa-
HATLCA CBbILe 1 MC.

- KonnekTvBHbIA KOHUEHTpaTop ceTn Ethernet 10 MGUT MMeeT orpaHUYEHHYH NPOU3BOAUTENBLHOCTb. OH MOXET
foctaBnTb MeHee 20 cooblyeHnii 3a 4 mMc (NpubnusutensHo 15 — nHTepnonsuyen).

- Tpu LAN (KOoMMYTUpYeMbIii KOHLEgHTpaTop 10 MGUT/C, KONNEKTUBHbIN KOHUEHTpaTop 100 M6uUT/C 1 KOMMYTUpye-
MblIli KOHLEHTpaTop 100 M6uT/c) — BCe OHM MOryT AocTaBuTb 100 coobLyeHnit B npegenax 4 Mc. ecnu pacnpocTpaHeHne
cBbilwe 1 mc.

1.2.33akno4eHre n nogpobHas nHhopmaLms B OTHOLWeHWUM Tpaduka no cetn LAN

Ta6nuya 113— CsogHas Tabnmua

XapakTepucTuka MnHN Mrgooéaﬁi%me «rolﬁolgil:o'q:rl(a» MHgg%?ﬂ::ﬁ:ble
(PICOM paHHbIe) «TOYKa-TOYKa»
Kaxpgaa nvHus HeuncnpaBHas 3 13 7
138 B McnpasHas 2 2 2
Kaxpgaa nuHua HewucnpasHasn 6 49 13
345 1B VMcnpaBHas 4 4 4
2 HeucnpaBHble nMHUKM 138 kB 6 26 14
6 ucnpasHbIX NMHUIA 138 kB 12 12 12
2 HewvcnpasHble MHUM 345 kB 12 98 26
2 ncnpasHble iMHUN 345 kB 8 8 8
Bcero 38 144 60
Tabnuya 114 — HencnpasHble mHun 138 kB
ygggﬁ‘ M*ég?ﬁaﬂgsﬁgoe KomaHabl «Touka-Touka» (PICOM aaHHbiE) MHgE%(guhieaEﬂ;Able
«TOYKa-TOUKa»
Pene 1 OTKNtoueHne Bblknouarens X
WNHuupaums aBToMaTtUyeckoro NOBTOPHOIO BK/IHOYEHUS 1
1 WH1upaumus 3awmTsl OT NOBPEXAEHWS BblKoYaTens
CHsiTre 6110KMPOBKM € kaHana cessu DCR 1
Hanpasnexnve DTT Ha kaHan cBsasn DTT 1
Pene 2 OTk/toueHne sbikovarens X
1 NHWupaums aBToMaTUYeckoro NOBTOPHOIO BK/IOYEHUS 1
WHuypaumsa  3awwuTbl OT NOBPEXAEHUS BblKTouaTens
CHATMe 6/10KMPOBKM C kaHasa cBsA3n DCR 1
HanpasneHve DTT Ha kaHan cessn DCR 1
Kanan 1 OTKk/ItoveHre Bblktovarens X
peneiiHoit WNHnupaums asToMaTtMyeckoro NoOBTOPHOIO BK/IOYEHUS 1
ceAsm WNHnupaums 3awuTsl OT NOBPEXAEHNS BblkoyaTens
Heuc- 3 coobLuB- 13 KoMaHAPUHUSA * 2 NNHUK = 26 7 KomaHAa/nu-
npasHoe HUS/NVHUA W2 HUA-2nnHnn= 14
NMHUK = 6
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Tab6nuya 1.15— VcnpaBHble MMHUM 138 KB (Ha 1MHMIO)

Ycrpoia MHoroagpectbie KoMaHgp! «TouKa-Touka» (PICOM fjaHHbIe)
CTBO co06LeHNS
Pene 1 1 HanpasneHne 610K/pOBKM Ha kaHas cssasn DCR
Pene 2 1 HanpasneHue 610KMpoBKKM Ha kaHan cessn DCR
Kanan OTcyTCTBME CUrHaNa
peneiiHoii
CBA3N —
nosiyyeHune
Mcnpas- 2 coobue- 2 KOMaHAbI/NUHUS * 6 NNHUIA = 12
Hoe HUS/INVHWSA * 6
nuHWA = 12

Ta6nunuya 1.16— Bcero Ha nuHuio 138 kB

Yctpoit- MHoroazpecHble KomaHgbl «Touka-Touka» (PICOM faHHbIe)
cTBa coobLeHns
Bcero 18 coobLueHuii 38 KOMaHp, «Toyka-Toukas

Tab6nunuya 117 — HeucnpasHble nnHUK 345 KB'Ha NuHUIO/Ha peneliHyto cuctemy — pene 1

YcTpoi- MHoroaapectoe KomaHgp! «Touka-Touka» (PICOM pAaHHble)
CTBO coobLieHne
Pene 1 1 OTK/IoveHne Bblkoyarens X1

VH1umaums aBToMaTnyeckoro noBTOPHOTO BKAOUeHMs X1
VHnumaums 3awutel OT noBpexaeHust BbikaovaTens X1
OTKNoYeHve BblkIoYaTens X2

VHuupauma 3awmtbl OT NOBPEXAEHNU BblkloHaTens X2
OTKNoYeHne TpaHcthopmMaTopHOro BbikIoyaTens 138 kB

WH1upmaumsa 3alwmTbl OT NOBPEXAEHUA BbiktoYaTens — TpaHc-
chopmMaTopHbIii BbIK/IOYaTE b

Pas6nokuposka DCR wmm nyck PTT Ha kaHanax ceasu PTT
(Tonbko cuctema 1)

MNepepava DTT Ha kaHan ceasu OTT

Ta6nuuya 1.18— HencnpasHble nMHun 345 kB/Ha nuHWIO/Ha peneliHyto cuctemy — pene 2

YcTpoid MHoroagpectoe KomaHfp! «Touka-Touka» (PICOM aaHHble)
CTBO coobLieHne
Pene 2 OTKNoueHve Bblknovarens X1
MHuumaumsa noBTOPHOro BKItoYeHns X1
VMHuumaums 3alimTbl OT NoBpexaeHns Bbikntoyatens X1
OTKNoUeHVe Bblkntouarens X2
1 MHnupnaums salmTbl OT NOBpeXAEeHUS BbikoyaTens X2

OTKNYEeHNe TpaHCOPMaTOPHOro Bbiktovatens 138 kB
MHuumauma 3almtbl 0T NOBPEXAEHWS BbiKouaTens
TpaHchopMaTOpHbIiA BbIKIlOHYATE b

Pas6nokmposka OCR unm nyck PTT Ha kaHane cBsis3u PTT
(Tonbko cuctema 1)

MNepepava DTT Ha kaHan ceasn DTT

114

MHOIOKOMaHHble
coobLeHns
«TOYKa-TOYKa»

2 co0bLLeHNs *6
=12

MHOTOKOMaH/HbIE
coobLieHns
«TOYKa-TOUKa»

26 coo6LeHwnit

M HOKOKOMaHAHbIe

coobLieHns
«TOYKa-TOYKa»

MHoOKOMaHAHble
coobLieHms
«TOYKa-TOuKa»
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Tab6nuya 1.19— HeucnpasHble MHUM 345 KB/Ha NMHWIO/HA cucTemy CBS3u

YcTpoii- MHoroagpecHoe
CTBO coobLueHue
IED-ycT-
poiicTBo
peneiiHoii
cucTembl
1

KomaHgp! «Touka-Touka» (PICOM pAaHHble)

OT cuCTeMbl CBA3M Ha J/lorMyeckuii Bxog, pene (TONbko
cuctema 1)

OTk/IoveHne Bbikoyarens X1

VHnuymaumsa noBTopHOro Bk/toveHnsa X1

NHnumauma 3awuTbl OT NoBpexaeHns Bbikntouarens X1
OTk/oueHne Bblkmoyartens X2

NHnumaums 3awuTbl OT NOBPeXAeHus BbikovaTens X2
OTKNtoUeHe TpaHCopPMaTOpPHOro BbikItoyaTens 138 kB

WHyumaumsa 3awuTbl OT NOBPeXAeHVs BblkoyaTens — TpaHc-
chopmaTOpHbI BbIK/IIOHYATE b

Tab6nunya .20 — HeucnpasHble mHum 345 kB

YeTpoii- MHoroagpecHoe
CcTBO coobLieHne
Bcero 1 Ana 2 cuc-
TEMMIMHMA * 3
=6
Bcero 2 Ansa 2 nos-
pexaeHHbIX

NUHWI 6 = 12

KomaHab! «Touka-Touka» (PICOM paHHble)

49

98

Tab6bnunua 121 — WcnpasHble nuHum 345 kB/Ha nuHMIO

Ycrpoii MHoroagpecHoe
cTao coobLeHme
Cucrtema 1 1
Pene 1
Cuctema 1 1
Pene 2
Penelinas
cBA3b Cucre-
ma 1
Cuctema 2 1
Pene 1
Cuctema 2 1
Pene 2
Peneiinas
cBA3b Cucte-
ma 2
Vcnpas- 4 COO6LL||eHVIF|
Hoe -2 MHUWNM = 8

KomaHgp! «Tovka-Touka» (PICOM paHHble)

Hauvano 6nokunposku. OctaHoB PTT Ha kaHane cBasnm DCR
wnn PTT

HanpasneHve 6noknpoBkn. OctaHoB PTT Ha kaHasie cBs3n
OCR nnn PTT

OTcyTCTBME CUTHATA

Hauano 6nokmposku. OctaHoB PTT Ha kaHane cBasum DCR
v PTT

Hauano 6nokuposku. OctaHoB PTT Ha kaHane csssn OCR
wnn PTT

OTcyTCTBME CUTHANA

4 KOMaHAbl «TOYKa-TOUKa» * 2 JIMHUN = 8 «TOYKa-TOUKa»

MHorokoMaHgHble
coobLeHns
«TOYKa-TOYKa»

1

MHoOrokoMaHzHble
coobLeHuns
«TOYKa-TOYKa»

13

26

MHOrokomaHHble
coo6LieHns
«TOYKa-TOUKa»

1

4 MHoro-
KOMaHAHbIX CO06-
LEeHNA * 2 NNHUA =
=8
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Ta6nnua 1.22— Bcero Ha imHuio 345 kB

345 r.B MHoroaspecHoe KomaHfbl «ToukamTouku* (PICOM gaHHble)
coobuieHne
Bcero 20 106

Ta6nuuya 1.23— Bcero Ha ceTb LAN

LAN MHoroaapectoe KomaHfgbl «Touka-Touka» (PICOM paHHble)
coobueHne
BCEIo 38 144

116

MHorokomaHaHble
coobuweHus
«TouKa-TouKa»

36

MHolXoMaHaHbIe
coobueHns
«TOoYKa-TOUYKa»
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1.2.4 KoHdhurypauyuu cetn Ethernet ¢ KOMMYTUPYEMbIM KOHLEHTPATOPOM Y KOHLLEHTPATOPOM KOJIJIEKTUBHOTO

fpocTyna

UBLLA LW BLKTLA LWLHNHATO SoMynwmn n- Bttwnat

BD-ycrpdcno
OcTMIDmIMd

E&ycrpokrao
nenm2N0T1&L (A

ED#np*imo
OaTtmrnTm i
iBD-ywwipawrseo .,
12461

B3-yonsiiato
LULLINeNe«H tM Id
%)

LWyonannw
Pnw

BY/onk/InBo
Nnr2138|B

MDKLLIOB mM/TbIOTch

© BRI

lec wpoatno
pAmansia— MoTT

poblrso
pmeiimoBs m DGR

o i Y0 T
>pum l— 12
N » la2

1B>*Xpo<Knio
JIVAXbIOLLLLMLLHOA

TR B A

PrRARIAROE TS

5&ycq)06crao

pi

|ED- LIBU
pwMavnwor

IED-yarpofina
U]I—P/IH WK
AOMHTN)

wwiHHpFIC

ib iDCR

BOBYCTLLA0wW H w
846 kB sAIMHOT croT
naimtccuacaiM

E D-jcrpoteTB- koro 2B

3csro 22
ED-yjipuOoi—
BuAMTaANK
NAOdcpepsHLIMIMLLIOW
Tuunw

TpaHcdopmaTopa

Bce BoceMb MM i
188 ifi waarotarnr
Amnm:id «idwpiix
TO-yctpoMcT»-kan}32

[MaTHO KOTO
85 ED-yaipotom
H (gmuLAN

PucyHok 1.9 — KoHdpurypaumsa cetn Ethernet ¢ kOHUEHTPaATOPOM KO/IIEKTUBHOMO focTyna
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YeTbipe KoHUEeHTpaTopa, NoAKMHYEHHbIX K coTa Ethernet

D|V1<~»]
P»n1CHeram1l _ PntCucmd _ Ne *1Cuwm2
Mako mato Matko
oTT BCA oTT
aKM LW W fh-wiMiwi
mato 38/ Mato
ato wT
® T*a
Hm 1 Hn* 1
1MKO 1»N winm
I orT I oca
AM»FABH- Nd dBpBH- vdpcpepen-
ﬂ*M WwMs VANTBbHNS ﬂ'uﬁ)a(ﬁbﬁaﬂ
3aWmTK awmun 3awur
mpBucNpLLTOPU naHccopmeTocs TpcHodopMmriLpe
22 HeycTpoiicTBa 21 EOycTpoliicTaa 221HUetpcncnn

PucyHok 1.10 — KoHdpurypaums cetn Ethernet ¢ KoMMyTupyembIm
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MpunoxeHue J
(cnpaBoyHoOe)

Mpumepbl PYHKLUMIA 3aWnTbl B KOMNEHCUPOBAaHHbIX CETAX

®yHKumMn PTEF (3awwuTa OT HeycTaHOBMBLUErocsl 3amblkaHus Ha 3emsiio) 1 PWDE (HanpasneHHas 3awurta ot
3aMblkaHWs1 Ha 3eM/II0 A1 KOMMNEeHCMPOBaHHbIX CETell, OCHOBaHHasl Ha NpuHUMNe paboTbl BaTTMETpa), Kak mpaswusio,
MCNONb3YTCA AN1A NOKaM3aummn 3aMblkaHna Ha 3eMl0 B KOMNEHCMPOoBaHHbIX ceTax. PTEF obHapyxuBaeT nepexos-
HbIli TOK 3apSAKWU, CBSI3aHHbIN C eMKOCTbIO ceTu. MoaTomy PTEF MOXeT 06HapyXuTb TOMbKO Ha4Yano 3amblikaHns. PWDE
06HapyvBaeT OCTaTOUHbIN TOK 3aMblkaHWs dasbl Ha 3emnto. CnegosatenibHo, PWDE MOXeT 3aperncTpupoBartb Takxe
KOHEL, 3aMblKaHWsA U ero Hanpas/ieHne, ec/in 3TO BO3MOXHO.

TOK HeucnpaBHON IMHWKN MMEeeT MPAMOe Hampas/ieHne, TOKU APYruX IMHUIA — o6paTHOe Hamnpas/ieHve.

B Havane 3ambikaHus PTEF un, Bo3amoxHO, PWDE BbifatloT nHopMaLuio 0 HeyCTaHOBMBLLEMCS 3aMblKaHUN Ha
3em/10, B KOHUe 3amblkaHuss PWDE BblaeT BpeMs 3amblkaHus 1, ecnii BO3MOXHO, Harnpas/ieHue.

Mpumepsb! hyHKLMIA 3aLUKTbI B KOMIEHCMPOBAaHHbIX CETAX NpUBEeAeHbl Ha pucyHkax J.1-J.3.

J.1 HeycTtaHoBuBLLeecs KOpoTkoe 3amblkaHue (PTEF)

aaawapaBaaaaaaaaaaaaaaaaaaallapaBaaaaaaaaaaaaaaaaaaaaBaaaBaaaaaaaaaaaaaaaaaBaaaBaas;

aaBBBaHBBBBaaaaaallaaaaaBaaaaaaaaaaaaaaaaaaaaBaaaaBaaaaaaaaaaaaaaaallaaj

T T y T T T L L b
kus

PHIZ
PWDE

Hall WL«

MpToT

P T E F 06paTHbIN: mAaLHi

PucyHok J.1 — HeycTaHOBMBLUEECS KOPOTKOE 3aMblKaHNE B KOMMNEHCUMPOBaHHbIX CETAX
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J.2 KpaTkoBpeMeHHoe nepekntoyeHne Ha 6aiinac (YPSH)

YPSN

L T M X T T np w T L T T

KpnwapuaHHm wpLam yw v w Gairaw PTOC AauaidTTKO MM

3 - ®B*bl
PucyHok J.2 — KpaTkoBpemeHHOe nepeksloyeHne Ha baiinac
npy eAyHUYHOM 3aMblKaHUM Ha 3eMJII0 B KOMMEHCUPOBAaHHbIX CETSAX

J.30HOBpeMeHHOe 3amMblkaHune AByX ha3 Ha 3emnto (PTOC)

PTOC /NvpnitHO* pnntoyoHw

1,2 3- h«bl

PI/ICyHOK J.3— OAHOBpeMeHHOG 3aMblKaHne ABYX ans Ha 3eMJ1i0 B KOMNEHCNPOBAaHHbIX CETAX
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MpunoxeHne OA

(cnpaBoyHoOe)

CBefleHNs 0 COOTBETCTBUYU CChIIOUYHbIX MEXAYHAPOAHbIX CTaHA4APTOB
CCbI/IOYHbIM HaLMOHaNbHbLIM CTaHAapTam Poccuiickoii ®epepauunmn

O603HavieH1e CCbUI04HOro CreneHb O603HaueHe N HaMEHOBaHNE COOTBETCTBYIOLLEID
MexayHapoaHoto COOTBETCTBUU HaLWIOHa/IbHOTO CTaHAapTa
CTaHgapTa

M3K 60044-8 o1 FOCT P M3K 60448-8—2010 «TpaHcdopmaTopbl U3MepUTENIbHbLIE.
YacTb 8. 3neKTpoHHble TpaHCcopMaTopbl TOKa»

M3K 60870-4 oT FOCT P M3K 870-4—93 «YCTpoiicTBa M CUCTEMbI TeNIEMEXaHUKN.
YacTb 4. TexHuyeckune TpeboBaHWs»

MOKAS 61850-2 o1 FOCT P 54325—2011/IEC/TS 61850-2:2003 «CeTu U CUCTEMbI
CBA3W Ha NoACTaHUUAX. TEPMUHbI U OnpeseneHuns»

M3K 62053-22 MOD FOCT P 52323—2005 (M3K 62053-22:2003) «Annapatypa Ans us-

MEPEHUS 3/IEKTPUYECKOW 3HEPrMn NepeMeHHOro Toka. YacTHble Tpe-
6oBaHuA. YacTb 22. CTaTmyeckme CHeTYMKM aKTUBHOM 3HEPrn Knaccos
TouHoCcTM 0.2S 1 0.5S»

MpumeuyaHune — B HacToALen Tabnvue 1cnonb3oBaHbl cneaytolime ycnoBHble 0603HAYEHNA CTENeHN
COOTBETCTBWA CTaHAAPTOB:

- FOT — ngeHTUYHble CTaHAapThl;

- MOD — moandvLMpoBaHHble CTaH4apThl.
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M3K 61346 (Bce yactu)
(3ameHeH Ha M3K 81346-1:2009)

M3K 60870-5-101

M3K 60870-5-104

IEC/TR 61850-1
M3K 61850-3
M3K 61850-4

M3K 61850-5

M3K 60870-6

M3K 61850-7-1:2003

M3K 61850-7-2:2003

M3K 61850-7-3:2003

M3K 61850-7-4:2003

M3K 61850-8-1:2011

M3K 61850-9-1:2003

M3K 61850-9-2:2011

M3K 61850-10
IEEE Std C37.2—1996

Buénuorpacdus

Mpon3BOACTBEHHbIE CUCTEMBI, YCTAHOBKW 1 060pYyfOBaHNe 1 NPOMbILLIEHHas Npo-
AyKums. TIPUHLMNBI CTPYKTYPUPOBAHUA U YC/I0BHbIE 0603HAYEHUS.

Yactb 1. OCHOBHblE npaswna.

Yactb 2. Knaccudmkaumsi 06bexToB 1 Kofbl Knaccos

YcTpoiictBa M cuCTeMbl TenemexaHukd. Yactb 5. [poTokonbl  nepegauw.
Pasgen 101. O606LWwarwpii ctaHaapT N0 OCHOBHBLIM (RYHKLMAM TeIeMexXaHuku no
M3K 60870-5-104

YcTpoiictBa ¥ cUCTEMbI TenemexaHukn. Yactb 5. [IpoTokonbl  nepegauu.
Pasgen 104. floctyn k cetn anss M3K 870-5-101 ¢ ncnosib3oBaHWeM CTaHAapTHbIX
TPaHCMOPTHbIX Npodnneit

CeTu 1 cucTembl CBSI3W Ha noAcTaHuuax. Yactb 1. BeegeHue n 063op

CeTun 1 cucTembl CBA3N Ha nogctaHumax. Yactb 3. O6ume TpebosaHus

CeTn 1 cucTeMbl CBA3W A1 aBTOMAaTU3aLMn 3HeprocucTemsl o6LLEero nosb3oBa-
HUA. YacTb 4. YnpaBfieHne cUcTemoli N NPOeKToM

CeTun 1 cucTeMbl CBA3M Ha noactaHumax. YacTb 5. TpebosaHusa K cBA3N ANa yHK-
LWl 1 Mmogenei ycTpoicTs

Annaparypa u cucTembl TeneynpassieHns

YacTb 6. MpoToKO/IbI TENEeynpas/ieHns, COBMECTUMbIe €O cTaHdapTamu ISO v pe-
KoMeHgaumamu ITU-T. Paszgen 802. Mogenn o6bektoB TASE.2 ¢ nsmeHeHvem 1
YacTtb 6-503. MpoToKoNbl TeneynpasieHusl, COBMECTUMbIe CO cTaHgapTamu ISO un
pekoMeHgaumamn ITU-T. Cepsuc u npotokon TASE.2

YacTtb 6-505. MpoTokosbl TeneynpasieHusl, COBMECTUMbIe CO cTaHgapTamu ISO un
pekomeHgaumamu ITU-T. TASE.2 PykoBoACTBO A5 nosnb3oBaTens (2002)

YacTtb 6-702. MpoTokosbl Teneynpas/ieHusl, COBMeCTUMbIe CO cTaHgapTamu ISO un
pekomeHgaunsimu ITU-T. ®yHKUMOHabHBIA Npochrb A obecneyeHus npukiag-
HOro cepsuca crneuuansHoro TeneynpasneHns (TASE.2) B OKOHEeYHbIX crucTemMax
YacTb 6-802. MNMpoToKo/bl TeneynpasneHns, COBMECTMMbIE CO cTaHdapTamu 1ISO n
pekomeHgaumamu ITU-T. Mogenn o6bektoB TASE.2

CeTtn 1 cuctembl CBA3M Ha noacTaHumax. Yactb 7-1. basoBas CTpyKTypa CBA3W /15
NOACTaHUMN 1 NUHelHoro obopyaosaHusa. MpuHUMNLI U Mogenu

CeTn 1 cuctembl CBA3N Ha nofctaHuuax. YacTtb 7-2. ba3oBas CTpyKTypa CBA3W A5
noAcTaHuuii U NMHENHOro 060pyA0BaHNs. AGCTPaKTHbIN MHTEpdenc ycnyr cBaA3n
(ACsI)

CeTu 1 cucTeMbl CBA3M Ha noAcTaHumax. YacTe 7-3. ba3oBas CTpyKTypa CBA3U A1
noactaHumii 1 NnHenHoro o6opyaoBaHnsa — Knaccbl 06LLMX AaHHbIX

CeTu 1 cucTeMbl CBA3M Ha NoAcTaHumax. YacTe 7-4. ba3oBas CTpyKTypa CBA3UN A1
noACTaHLUMN 1 IMHelHoro o6opyfoeaHns — COBMECTUMbIE K1ACChl SIOTMYECKMX
Y3/10B U K/accChbl JaHHbIX

CeTn M cuctembl CBA3N Ha noAcTaHumsax. YacTb 8-1. Cneuudimueckoe otobpa-
XeHne cepsuca cBAsm (SCSM) — Cxembl oTobpaxeHuss Ha MMS (MCO 9506-1 n
MNCO 9506-2) n Ha NCO/M3IK 8802-3

CeTu 1 cMcTeMbI CBA3M Ha noacTaHumsx. Yactb 9-1. Cneumdmyeckoe oTobpaxe-
Hue cepsuca cBsi3n (SCSM) — BbI6opoUyHble 3HAYeHUs B npegenax nocnefosa-
TE/IbHOro OfiHOHarNpPaB/IEHHOT0 MHOrOTOYEYHOrO KaHasia CBSA3WN TuUMa «TOYKa-TOu-
Ka»

(3ameHeH Ha M3OK 61850-9-2:2011)

CeTn ¥ cucTeMbl CBSA3N Ha nogcTaHumsax. YacTb 9-2. Cneuuduueckoe otobpa-
XeHvne cepBuca cBsisn (SCSM) — Bbl6OpoYHble 3HAYeHWS B COOTBETCTBUAU C
MCO/M3K 8802-3

CeTu 1 cuctembl €BA3M Ha noActaHumax. Yacte 10. NMpoBepka COOTBETCTBUA
CraHgapT |IEEE gnsi HomepoB (hyHKLMIA YCTPOICTB 3HEpProcuctemMm 1 0603HaveHust
KOHTaKTOB

Excerpt of CIGRE Report 34-03 published in Electra: K.R Brand. Communication requirements in terms of data
flow within Substations — Results of WG 34.03 and Standartization within IEC. Electra 173. 77—85 (1997) [®parmeHT
foknaga CUMP3 34-03. ony6/IMKoBaHHbIN B xypHane «Electra»: K.M. BpaHa. «Tpe6oBaHMs K CBA3M B TEPMUHAX NOTOKA
[JaHHbIX Ha MoACTaHUMAaX — pesynbTarbl paboyeii rpynnel WG34.03 n cTaHgapTusauum B MOK». Electra 173. 77—85

(1997)]

The full report of CIGRE WG 34-03 is titled: CIGRE-Technical Report. Ret. N 180-Communication terms of data
flow within Substations/ CE/SC 34 03. 2001, 112 hh. Ref.N 180 (MonHblit TekcT goknaga CUMP3 34-03: CUIP3. TexHu-
yecknii otyeT N9 180 «TpeboBaHUA K CBA3M B TEPMUHAX NOTOKA AA@HHbIX Ha noAacTaHumsx». CE/SC 34 03. 2001, 112

cTpanuy,. N9 180)
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YAK621.398.606.394 OKC 33.200 nrz7z OKI42 3200

KntoueBble c/ioBa: ceTv CBA3M, (PYHKLMM CUCTEMbI aBTOMAaTM3aLUnmn NOACTAHLUN, MHTENNEKTYasIbHbIE 3/IEKTPOHHbIE
yCTpOCTBa, MOAENN YCTPOICTB
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