TOCYJIAPCTBEHHBI KOMUTET JBSIPKAVHBI KAMITOT
IO CTAHJAPTU3ALIMHA A CTAHJAPTBI3AIIBII
PECITYBJIMKHA BEJJAPYChH POCIIYBJIKI BEJIAPYCh

CEPTHOUKAT )
OB VTBEPJKIEHHH TUTIA CPEJICTB H3MEPEHUI1

Ne 16467 ot 5 utons 2023 r.
Cpox perictBus 10 21 Hos0pa 2027 T.

HanMmeHOBaHHE TUIA CPEJICTB U3MEPEHHUI:
Perucrpatopsl 3jiekTpudeckux npoueccos unpposnie <IMIAPMA PI14.11»

[Ipoussoaurens:
000 «Ilapma», r. Caukrt-IleTepOypr, Poccuiickan ®exepauus

JIoKyMEHT Ha ITOBEPKY:
PA1.004.011MII «locyaapcrBennasi cucremMa oOecriedeHHsl eIHHCTBA  H3MepEHMIL.

PerncrpaTopsl 2J1eKTpHYecKHX mpoueccoB uudpossie «(IIAPMA PII4.11». Mertoauka
NOBEPKH»

WuTtepBall BpeMeHU MeX/ly TOCYAapCTBEHHBIMHU IIOBepKaMu: 12 MecsineB

Tun cpeicTB W3MEpPEHHH YTBEPKAEH IIOCTaHOBICHHWEM ['OCylapCTBCHHOr0 KOMMTETa
no cranaaptusanuu Pecry6iauku benapycs ot 05.06.2023 Ne 43

CpezicTBa M3MEpEHHI JaHHOIO THIIA CPEICTBA M3MEPEHUH, NMPOM3BOIMUMBIE B IIEPHOJ CPOKa
jeificTBHA ~ JaHHOrO  ceprudukara o0  YTBEpXKAEHMM THIIA  CPEJCTBA  U3MEPEHMI,
WM YTBEP)KJEHHBIM THII EIMHMYHOIO OJK3EMILISpa CPEeICTBA HM3MEPCHHH pa3periarorcs

K IpUMEHEHHIO Ha Teppuropun PecmyGnuku benapych B COOTBETCTBHM C IIPUJIAraeMbIM
OIMMCAaHUeM THIIA Cpe/ICTBAa H3MEPEHHI.

3amecturens [Ipeacenarens KoMUTeTa (\ M

A.A.bypaxk

//-/?(714 /z s



OTTMCAHUE TUTIA CPEJCTBA U3MEPEHUI
[pHIIOKEHHE K cepTH(UKaTy 00 yTBEpP/KIEHUU THIIA CPEACTB H3MEPCHUH

oT__ 4 uiou,4 2023 1. Ne JEHEL

HauMeHOBaHWe THUMA CPEICTB M3MEPEHUIT M MX 0003HAYeHHE: pPerucTpaTophl
3leKTprueckux npoteccor uudppossie «I TAPMA PI14.11»

Hasnauenue u 007acTh MNpUMEHEHUs:: B COOTBeTCTBMM ¢ pasfenom «HazHauenne
cpenctBa uzmepennit» [punoxenns.

Onucanmne: B COOTBETCTBUN C pa3iac/jioM «Onucanue cpeacTaa 1'131\-1epemn71» HpPlﬂO}KCHHﬂ.

Obsi3aTenbHble METPOJIOrMYeCKHe TPeOOBaHMA: B COOTBETCTBMM ¢ Tabauuamu 2 — 6
[punoxenus.

OcHOBHbIE TeXHHYECKHE XapaKTepPHCTHKH M METPOJIOrMYECKHE XapaKTepUCTHKH, He
OTHOCsLIMEeCsT K 00s3aTe/bHBIM MEeTpPOJIOTHYECKUM TpeOOBaHUAM: B COOTBETCTBUH C
Tadmuueit 7 [punoxenus.

KoMMIeKTHOCTE: B COOTBETCTBUH ¢ Tabauuei 6 « KOMIMIEKTHOCTh CpeacTBa U3MEPEHUIT»
[Tpunoxenus.

MecTo HaHeceHUs 3HaKa YTBEP)KAECHUs THUMA CPEACTB H3MEpEeHHil: Ha cpeacTBe
W3MEPEHUIl W/UITK Ha SKCIUTyaTalMOHHBIX J0KYMEHTAaXx.

Cpenenns o MeTo/InKax (MeToaax) U3MepeHuit: B cOOTBETCTBUM ¢ pazjiesioM «CpeieHus
0 METOJMKax (MeToaax) usmepeHui» [punoxeHus.

[losepka ocymectsiasgerces no PA1.004.01 1MIT «I'"CH. Peructparopbl 3JeKTPHUECKUX
npoueccos uuppossie «ITAPMA PII4.11». Meroauka noBepku» ¢ usMeHeHueM Ne 1,
yrBepxaeHHsIM B 2020 .

Texnuyeckne  HOpMaTHBHBbIC  [MpPaBOBble  aKThl M TEXHHYECKHME  JOKYMEHTBI,
VCTaHaBIUBAIOLILHE:

TpeOOBAHUS K THUIY CPEACTB M3MEpPEHUil: B COOTBETCTBUM ¢ paszaenom «HopmaTusHble
JIOKYMEHTBI, VCTaHaBIUBalOUIMe TpeboBaHUs K THIY CpeJICTB U3MepeHuity [TpunokeHus.

Wnentudukauus mnporpaMMHOro obecrnedeHus:: B COOTBETCTBMM ¢ Tabauueil |
[Tpunoxenns.

[Tporpammuoe oGecneuenne: B cOOTBETCTBUH ¢ pazzesiom «lIporpammuoe oGecreueHnue
[ Ipunosxenus.

[lponseoauTens CcpeacTB nM3MepeHUii: B COOTBETCTBMH C pasieiioM «M3roToBuTelb»
[Tpunoxenus.

YIOJIHOMOYEHHOE IOPUANYECKOe JIULO, TPOBO/UBIIEE HCMBLITAHUS CPEJICTB H3MEPeHMil:
B COOTBETCTBHUM ¢ pasjeniom «McenbitaTenbhblii ueHTp» [TpnnokeHus.
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Ilpusesennbie nmo Tekcery IlpuioxkeHust ccbinkd Ha JokymeHThl «P 50.2.077-2014»,
[ocynaperBerHas mnoBepouHas cXxema AJis CpeACcTB M3MEPEHHH CHIIbl MOCTOSHHOIO
EKTPUUECKOro Toka B ananasoHe ot 1-107'¢ 1o 100 A, T'ocynapcTeenHad nopepoyHas
cXeMa Ul CPeCTB M3MEPEHHUIT MEPEeMEHHOro AleKTpuyeckoro Hanpsukenus 10 1000 B
B jauanasoHe vactor ot 1-10°' go 2-10° I'u, FocyaapcTBeHHas NoBepovHas cxema
JUTS CPEJICTB M3MEPEeHHit CHItbl MEPEMEHHOTO 3ekTpHueckoro Toka ot 1107 1o 100 A
B amanasone uactor ot 110" mo 1-10° 'y, TOCT P M3K 60870-5-104-2004
«YcrpoiictBa ¥ cucTeMbl TenemexaHukd. Yacte 5. Ilporoxosibl rnepenaud JaHHBIX.
Pazpen 104. Jloctyn k cetm mua ['OCT P MDK 870-5-101 ¢ wucnonb3oBaHuem

CTaHJIAPTHBIX TPAHCMOPTHBIX Nnpoduiieii» 11 PecnyOnukn benapyck HOCAT CripaBOYHBbII
Xapaxrep.

Mdotorpapun odulero BUAa CpPeACTB M3MEPEHUIl HOCAT WIITIOCTPATUBHBIN XapakTep
v rnpeacTasieHbl Ha pucyHkax 1, 2 [lpunoxenus.

MecTo HaHeceHHUs 3HaKa MOBEPKHU B COOTBETCTBHUH C PUCYHKOM 1 an}TOKeHPlﬂ.

Cxema [UIOMOMPOBKM  OT  HECAHKLMOHWPOBAHHOIO  JOCTyNna B  COOTBETCTBUH
¢ pucyHkamu 1, 3 Tlpunoxenus.

[TpwiiokeHue: onucaHue TUNA CPEJACTB H3MEpPeHWd, perucTpalMoHHBIH  HOMep:
Ne 52533-13, Ha 16 nucrax.

Hupextop benl UM : _ A.B.Kazauok
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OIIMCAHUE TUIIA CPEJCTBA U3MEPEHUI

PeructpaTopsl deKkTpudeckuX npoueccos nudpossie « TAPMA PII4.11»

Hasuauenune cpeicTsa N3MepeHHii

Pernctparop »iekTpuyeckux rpotieccoB uupposoit «[IAPMA PII4.11» npeanasnadeH i
M3MEPEHNs HAMPSUKEHUs M CHIIbI MOCTOSHHONO TOKA, ACHCTBYIOLUMX 3HAYCHHH HANPKCHAA W CHIIbI
MepeMEeHHOTO TOKA, YaCTOTHI, AKTHBHOM, PEAKTHBHOH M MOJHOH MOIIHOCTH; @ TAKKC Ul PCrucTpa-
LMK, XpaHEHHA ¥ aHain3a MHQOPMALMK O CTALMOHAPHBIX W TEPEXOJHBIX MPOLECCaX, PErHCTpalii
apapuiibiX coOpiTuil (PAC) ¥ cUCTEM MOHUTOPHHIA MEPEXOHBIX IPOLECCOB (CMIIP), npenuectsy-
IOLLMX W COMYTCTBYIOUIUX @BAPUITHBIM OTKJIOHEHHUAM MAPaMETPOB B DJICKTPUUECKUX CETAX M MALIMHAX,
perucTpalni, Xpanenus 1 aHallisa HI]Q]OpMaLl]’l[/l 0 CTAUHOHAPHBIX ICKTPHHCCKHX npoirgeccax B 3JICK-
TPUUECKUX CETSX M MALIMHAX, KOHTPOJISl COCTOSIHMSI YCTPOHCTB THIIA «BK/IHOUCHO — BBIKIIOUCHOY, PC-
FUCTpaLii  KOPOTKMX 3aMblkaHuil W onpejeieHns mMecta nospexkachus na JIDI 35 kB n ppiuc Ha
POMBILLIJICHHOH 4acTOTE,

Onucanue cpeacrea HIMepeHui

[Ipunigin AeiicTBUA perucTpaTopa OCHOBaH Ha MpeoOpa3OBaHNH BXOIHBIX AHAJIOTOBBIX CHTI'HA-
JIOB HAIIPSKCHUSA M TOKA M COCTOAHHUA MCKPETHBIX CHIHAIOB B LM(POBOI BHJL, ¢ BPEMEHHOH CHHXPO-
HM3aUMCH M3MEPCHHBIX 3HAUYCHMIL, PerHCTPAIIHU, XPAHEHHH M OTOOPA/KEHHH H3MEPEHHOH MHpopMa-
LM H.

PerucrpaTop COCTOMT U3 0JI0Ka PerHCTPAIMH, BHEIIHETO NPUEMHHKA BPEMEHHOH CHHXPOHHM3a-
UMM, OT OJHOIO J0 OAMHHAALATH O0J0KOB mpeoOpasoBaTeneii aHAJIOTOBLIX M JAMCKPETHBIX CHIHAJIOB
[1Y-16/32M4 (nanee no tekery — onok [TV 16/32M4) n/unu 6ioka npeodpaszoBanns JUCKPETHLIX CHI-
nasios BIT/1-128M4 (nanee no rekcry — 610k bIT/I-128M4) n/unn 010Ka BBIXOAHBIX JAUCKPETHBIX CHI-
nanos bC-4, onun 6ok BC-4 ecth Beerna. Konnuecrso onokos [TV 16/32M4, bI1/1-128M4 onpeicis-
eTCsA TEXHUMECKHM 3aJaHMeM Ha MOCTaBKy. PerucrpaTop MoeT ObITh pasMelleH B IKady KOHCTPYK-
tmeoB RITTAL unu FEAG o6menpoMpILIJIEHHOTO WIH CeHCMOCTONKOTO UCTIOIHEH U,

PerucrpaTtop UMEET ABa MCIMOJIHCHHUS, KOTOPbIC PAa3/MUYalOTCs MCTPOJIOrMUCCKUMH XapaKTepH-
CTHKAMHU, Ta0APHTHBIMHU W [IPUCOCAMHUTCIBLHBIMU PA3MEPaMHU COCTABHBIX YacTeil perucrparopa (610~
ka peructpauuu, 010kos [TY16/32M4 u 6nokos BIT/I-128M4).

«Mcnonanenue 1» npeaHasHaueHo A KpEIUICHNs Ha IMaHeIb Win cTeny, a «Mcnonnenne 2»
BLINOJIHEHO B KOHCTPYKTHBE eBpoMexaHuka 19" (Onok perucTtpaunu Beicotoit 3U, a Onoku
[1V16/32M4 1 BI1J1-128M4 sricoToit 2U, cOOTBETCTBEHHO) Il MOHTak)a B cToiikn U mwkadel. Co-
cTaBHble uacTi peructpatopa «Vcnosmenus 2» (Gmox perucrpamnn, 6nokn 11V16/32M4 u BILI-
128M4) MoryT ObITh HCIOJIL30BaHEI B cocTaBe perucrpatopa «lcnonnenns 1», n HaobopoT cocras-
Hple uactTH perucrparopa «Mcnonnenus 1» (61a0k perucrpaunu, onoku [TY16/32M4 u bI1J1-128M4)
MOT'YT ObITh HCIIOJIb30BaHbI B cocTaBe perucrparopa «Mcnonnenus 2».

s «Ucrosaenust 1» 1 «Mcnonxenue 2»:

Buiok ITY-16/32M4 npeanasznadeH s npeodpasoBanus HaNpsAKEHUH U TOKOB OT CTaHJapTHBIX
H3MEPHUTEIBHBIX TPAHCHOPMATOPOB TOKA, HANIPSKEHUA, H3MEPHTE/IBHBIX WIYHTOB K HOPMHUPOBAHHOMY
UH(PPOBOMY KOy, ONpeAeIeHI s COCTOSHUS AMCKPETHOrO CHUIHAasa.

brnox BIT/I-128M4 npeanasHaveH s ONpeACICHUs COCTOSHMS BXOJHBIX JMCKPETHBIX CHT-
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HaJIOB ( «3aMKHYTO — PA30MKHYTO»).

Bnok BC-4 npennasnayen aus GOPMHPOBAHMS BBIXOIHbBIX JHCKPETHLIX CHIHANOB «llyck» n
«HeucnpaBHOCTBY.

Brnok peructpaunu coaepxut nntepdeiicsl Ethernet, RS-232, USB u onTOBOIOKOHHYIO CBSA3b
JUIA OpraHn3aliii paboThl PerucTpaTopa, Muis odecredenus repesaun JaHHbIX o npotokoiam MOK
870-5-104, OPC, FTP, TCP/IP, UDP, IRIG-B, IEEE C37.118-2011, GPRS u MOK 61850 (MMS, SV
1 GOOSE).

Perucrparop «Ucnonaenus 1» m «McnomHeHust 2» OCYMIECTBIAET ABYCTOPOHHIOK CBA3L MEKILY
trokom peructpaun u ookamu 11V 16/32M4, bC-4 u BITI-128M4 1o orToBoI0KOHHBIM KaHalaM, [JUTHHA
BoaHB! 1310/1550 HMm.

Buyrpennee nporpammioe obecrnedyenue peructpatopa padoraer noj yrnpasienuem WinCE
Bepcun He Hinke 5.0

Perucrparop obecriednBaeT CHHXPOHHM3AIMI0 BPEMEHU C IOMOILBIO BHEUIHETO IPUEMHHUKA
cuaxponuzauuu ['JIOHACC/ GPS, IRIG-B, nnu npu nomMouin cHcTeMbl IpHeMa u rnepeaavys CHrHajloB
TouHoro Bpemenu «ITAPMA PB9.01x».

Peructpatop odecrneunBaeT BO3MOKHOCTh [IepeHOca HH(OPMALIMH € NTOMOLIBIO MPSMOTO Mo~
KITIOUCHH: BHEILHEro HOCHTENs AaHHLIX K uHTepdeiicy USB, nan ¢ ucnons3oBanneM J0KalbHOI Bbl-
YUCIUTEILHON CeTH

Perucrpatop 0JHOBPEMEHHO peanu3yeT ueTblpe u3mepHuresnbHbie GyHkuuu: «Perucrpatopy,
«Cawmonuceny, «M3meputensy, «YCBHWy, a taoke pynkuuio «OnpejieneHue Mecra noBpexKIeHus»,
KoTOpas padoTacT Ha ocHOBe (ynkuuu «Perucrparopy.

(Dyuxuus «Peructpatop»

B s10o# QyHKIMKM perucTparop 3anyckacrcs M PerucTpPUPYCT BCC aHAJIOTOBbBIC CHI'HAJIbI, JMC-
KPETHbIC CHTHAJIbl 32 YCTAHOBJICHHOE MOJIb30BaTENEM BpeMs 0 MOMEHTA 3amycka (MpeablCTOpusi) u
BpPEMS T1OCTIEe MOMEHTA 3aMycKa.

Gynkuns «OnpeeneHust MecTa MoBPeKICHUs

B 910oil (yHKUMK perucTparop onpeiuesser MecTa MNOBPEKIACHHS JIMHUH 3JeKTporepe/ay.
Ioab3osaresiem 3agai0res napaMeTps! IMHAN (KOHGUTYpaUUs JIHHUM, [UVTHHA JIMHUH H OTIAeK, [0JTHOe
COTIPOTHBJIEHHE W T.J1.), sl KOTOpOH BiuntouaeTcs GpyHKuusa «OnpeeicHHe MecTa [OBPEKIEHUs».

Oyukums «Camonuce»

B 9Toil ()yHKLUMM PEerucTpaTop 3alMChIBAeT BCE ONPECICHHbIC A1l JaHHOH (YHKLUMHE U3Meps-
CMbIC BEIMYMHBI, YCpeAHEHHbIC 3a 0,1- 5 ¢ 1 COCTOAHMUSA BCEX AMCKPETHBIX CUTIHAJIOB.

Mudopmanms perucrpupyeres B TedeHHe BOCBMH CYTOK, 110 HCTEHECHHH KOTOPBIX BO300HOBIIS-
€TCH B KOJIbLEBOM PEKHME.

Hannble, noynyyennsie B pyHkunsax «Camonuceu» u «Pernctparop» coxpansiores B (paiinax u
MOTYT ObITh IMPOCMOTPEHBI HA MEPCOHAIBHOM KOMIIBIOTEpE npu nomoru rnporpammbel TRANSCOP,
MOCTaBJIsIEMOI B KOMIUIEKTE perucTparopa.

Oyukuus «M3mepurens»
B 5To# (yHKIMS perncTpaTop Mo3BOJACT MPOCMOTPETh HA MHAMKATOpEe OJIOKAa perucrpauuu
TCKYLIHE 3HAUCHHUS U3MEPSAEMBIX BEJIMUYMUH U COCTOSIHUS AUCKPETHBIX CUTHAJIOB.
B nannoi ¢yHKuMM HH(OpPMaLHs BBIBOAMTCS TOJBLKO Ha HHAMKATOP TMPH TMOMOIIH MECTHOTO
YIIPABIICHUs PETHCTPATOPOM.
dynkuus «YCcTpoicTBO CHHXPOHU3HPOBAHHBIX BEKTOPHBIX H3MEPEHUIT»
Perucrparop B pynkunu YCBU ocymiectriser:
—  M3MEPEHHE M PErvcTPalMI0 NapaMeTpoB ICKTPHUECKOH CeTH ¢ NPHBA3KOH K CHTHATY
TtouHoro Bpemenn GPS/TJIOHACC no agropurMaM B COOTBETCTBHM C TPeOOBAHHAMH CTaHIapTa
IEEE C37.118-2011. ®a3o0Bblii yron Hyas rpagycoB ONpEICIACTCs KaK MaKCHUMalIbHOE, M0JIOKH-
Te/IbHOE 3HAUYEeHHE KOcuHyca, copnaaaroutero ¢ 1 pps —UTC;
= TeKYLIMI1 KOHTPO/Ib IapaMETPOB;
—  3QJ1aHNE TNOJIb30BATE/ILCKUX M CUCTEMHBIX YCTABOK;
—  BPEMCHHYIO CUHXPOHU3ALHIO;
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—  0oOMeH TaHHBIMHU;
—  3aMUCch JAHHBIX W COOBITHI.
OO0wuMil BUI PErUCTPATOPA M MECTAa HAHCCCHMS TMOBCPOUYHBIX KIICHM MPE/ICTABIEHBI HA PUCYH-

Kax 1, 2,3

I — Cxema n:10MOMPOBKH OT HECAHKIIMOHUPOBAHHOTO /I0CTYNa peructpatopa «Menonnenne 1»
2 — MecTo 114 HaHeCeHUs! 3HaKa NoBepku peructparopa «Menonnenne 1»
Pucynok 1 — O6mwmit Bux perucrparopa «Menonnenune 1»

Pucynok 2 - O0uwmii Bua peructparopa «Mcnonnenne 2»
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| —5THKeTKa NAOMOMpPOBOUHAs
Pucyrok 3 — Cxema njioMOMPOBKH OT HECAHKLHOHUPOBAHHOTO JOCTYTIA
peructparopa «Mcnonnenne 2»

IIporpammuoe oGecnesenne

[Iporpammioe oGecnieuenne perncTpaTopa npeAHasHaueHo Uit 06paboTKH, mepesad, mpe-
CTAaBJICHUA JIAHHBIX, BBITIOJIHEHHSI OCHOBHBIX TEXHOJOTHYECKUX M CEPBUCHBIX (DVHKIMIA, a TakKe 1Is
BBIMOTHEHUS CaMOIHATHOCTHKH PErHCTPaTOpa.

Tabnnua 1- Mnenrnduxannonnsie tanupie [10 perucrparopa

MaenTudukanoHHbIC JaHHBIE (IPU3HAKHK) 3HayeHHE
Wnentnpukannonnoe nanmenosanue [10 DODRV
Homep sepenn (naentndukaunonnsiii nomep) 110 He nmxe v. 7.53.0.40

Lingposoi nuentuduxarop MO -

Jpyrue naeHTHHKaUMOHHBIC 1anHbIe ¥

Berpoennoe  nporpammboe  ofecrieueHHe pPerucTpaTopa  yCTAHABIMBAGTCS HA  3aBOJIE-
M3TOTOBUTEIIE € HCMONB30BAHHEM CIIEUMATIBHBIX IPOrPAMMHO-TEXHHYECKUX CPE/ICTB.

JL1si 3aLATHI OT NPEIHAMEPEHHBIX U HETPEIHAMEPEHHBIX H3MCHEHHH 0J0KOB TAHHBIX, BKITHOY
aloLINX B ceOs napamMeTpsl KOHPUIYpalnKu U apXUBbI, MPEYCMOTPEHO pasrpaHHueHHe J0CTyma K
(pYHKIHAM ONEpalMOHHOIT CHCTEMBI M K JIaHHBIM BCTPOEHHOTO nporpammuoro obecrieuenus I10.

YpoBeHb  3alMTBI  NPOrPAMMHOTO  OOECHeUeHHsi  «BBICOKHil» B COOTBETCTBUM
¢ P 50.2.077-2014.
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Tabnuua 2 —merposioruyeckue XapakTepUCTHKH peructparopa «Hcmomuenus 1», Gyukumn «Msmepn-
Tenb», « Perncrpatop» n «Camonucens

Haumenosanue
H3MEpPAEMON
BCIIMYHHBI

Jluanazon
H3MEPEHHI

Bepxuue
Ipeaciibl
M3MepeHH

[Ipeaensl nonyckaemoii

NOrpeiHoCTH U3Mepe- |

HUA

npuBeaeHHoi", (7) % |

OTHOCHTEBLHOI, (3) % |

abcomoTHOM (A)

Dynkunn «M3mepurens», « Peructpatop» n «Camonuceny

Hanpsizxenue nocroannoro
ToKa, B

ot 1,0:107 o 650,0

0,2;1,0; 20,0; 100,0;
200; 260,0; 420.0;
650,0

0=+[0,5+0,05(U/Uy,-1)]

| HeiicTByiouiee 3Hauenue
HalpPAKEHHUS TIEPEMEHHOTO
Toka, B

0,14; 0,7: 14,0; 70,0;

' 010,7:107 10 460,0 |
' i 460,0

140,0; 180,0; 300,0;

5=+0,5+0.05(U/U,-1)]|

Cwta mocTosHHOTO TOKa, A

lot 3,50-107 10 2.8:102

7.,0: 28.0

Szi[{},s*O.OS(_]Kf‘IIH' 1 }]

ot 2,810 g0 25,0

0,3;0,7;2,0 3,0; 6,0;
8,0;9,0; 12,0; 16,0;25.,0

y ==l

;
| JleiieTryiowiee 3HaueHue
CHJIBI EPEMEHHOTO TOKa, A

ot 2,5-10% 10 2,0-1072

5,0; 20,0

6=+[0,5+0,05(I/I,-1)]

ot 2,0-10~ 10 200,0%

0,2; 0,5;1,4; 2,0 4,0;5,0:;

40,0 60,0; 80,0 100,0;
150,0: 200,0

0,5; §0; 12,0, 20,0: 30,0;

y==I

Dynkuun « Perucrparo

p» u «Camonucen»

| Hacrora nepemMeHHOro ToOKa,
I'1g

oT 40,0 10 65,0

A=+0.05

Oynkuus «Ca

MOITHCELD

npu U20,1Uy, 120,11

Vron casura ¢az Mexay
HANpsKCHHEM W TOKOM OJI-
'HO# (asbl OCHOBHOH 4acTo-
[Thl, rpajyc

ot 0 10 360

A =+0,5
npu U>0,1Uy, 120,11

I

AKTHBHAsI MOIIHOCTh, BT
no ¢ase
(o tpem daszam)

oT 0 10 UK'IK
o1 0 110 3x(UyIy)

- PeakTnBHas MOIIHOCTS, Bap
no gase
(110 Tpem dazam)

oT 0 1o Uy Iy
o1 0 710 3x(Ux1x)

ITonnas mommocts, B-A

Onpeacnsiercs BbI-
OpaHHBEIMH TIpeieaMu
TOKOB M HanpsKeHui

6:::':[0.5"1_0,05[1)&’{;{)“-[ )] I

npu | cos | 0,2

6::|:[015+0,05(Q|(1'!Q1{'
D]
npu | sin @ | 20,2

— Pk
CTH;

1)

2)

1o ¢asze or 0 no Uk Ik 6=%[0,5+0,02(Si/Su-1)]
(1o Tpem dazam) ot 0 10 3x(Ux Ix) [
[Ipumeyanue:

| — Uk (Ix) — koHeuHoe 3HAYEHME (BepXHHUIT NIpeJieN1) Anana3’oHa H3MEPEHUs HANPAKCHUs (CHITbI TOKa),
— Un (In) — u3mepennoe snaueHue HAnNpsHKeHust (CUIIBI TOKa).
(QK) (SKk)— KOHeuHOe 3HauYeHHe AHaNa30Ha U3MEPAEMON aKTUBHOMN/PeaKTHBHON/TIONHONH MOIHO-

— Pu (Qu) (Su)- nsmepennoe snauenne akTHBHO#/ peaKTHBHOMN/MOMHOM MOILHOCTH:

~ 33 HOpMHpYIOIICE 3HAYCHUE PHHIMACTCS KOHEYHOE 3HAYSHNE ANANa30Ha H3MEepEHH;
— MsMepenue ciibl Toka eebiie 30 A, na kananax 40, 60, 80, 100, 150 1 200 110 yciosusm TCP-




JIuct Ne 6
Bceero muctoB 16

| - o
!L MHYECKOH CTOMKOCTH OCYHICCTBJIACTCA B TCUCHHE lc; ‘

Tadanua 3 —MeTposIorHueckHe XapakTepucTHKY perucrparopa «Mcenoanenus 1» pyHkumns

«YCBH»

[Tpenensr nonyckaemoii | [Tpumeuanne ‘
Hanmenosanue MOrPEeUIHOCTH H3MEPEHUS '.
s Junanazon 1) 0
H3MepAEMOii " npuseacHHoi | (v) %
U3MCPCHUH Y
| BEJIHYHHBI OTHOCHTENBHOI, () %
B abcomoTHOM (A)
1 ; 3 4 |
JeiicTByrolee 3HaYeHHE HATIpsKe- o1 0,017 1o 140,0 r==0,015% mpu U<0, 15U, |
HUS TIEPEMEHHOTO ToKa, B ot 0,055 10 460,0 =40,1% npu U>0,15U,,
JlelicTByolee 3HaueHUe HarnpsixKe- & 01461480 v==+0,02% nipu U<0,15Uy |
HHA IPSMOH TNOC/IEI0BATEILHOCTH, e 460,0 5=+0.2% npu U>0,15U,, |
B ’
JeiicTBytoiiee 3HaYCHUE HANIPsAKE- 05D 1400 v==+0,02% npu U<0,15U,, |
gng HYJEBOH M0CIE10BATE/ILHOCTH, w206 460.0 8=+0,2% npu U0, 15U,
JeiicTByrollee 3HaueHne HanpsoKe- 7106 140.0 v=+0,02% npu U<0,15U,
Hus 0OpATHON NOCen0BaTeIbHO- ot 0 10 46 0’ 0
crH, B ? 0=+0,2% npu U=0,15 U,
YacTtoTa nepeMeHHOro Toka, 'l —— A=+0,001 npu U20,1U,,
: ’ 1>0,11,
| JlelicTByroliee 3HauUeHUE CUITBI TTe- 75102 10 6.5 y=20,02 % npu 10,11,
pPEMEHHOTO TOKA, A ey A0 5, 0==%0,2% npu 120,11,
JleiicTyrolee 3HavueHNE TOKA Mpsi- 0 10 6.5 v=£0,03 % npu 1<0,11,
i o1 0 110 6,5
MOM [ocnenoBaTeabHOCTH, A ; 5=+0,3% npu 120,11,
JleiierBytoniee 3naueHne Toka 00- v=+0,03 % npu I<0,11, |
PaTHOH MOC/IEA0BATENBHOCTH, A o1 0 10 6,5 T S
==£().3% npu 120,11,
JeiictBytoee 3sHaueHne Toka Hyle- y=%0,03 % npu 1<0,11,
BOII 10CJIeA0BATEILHOCTH, A o1 0 20 6,5 §=+0.3% npu 120,11
gt S e} H
VYron cagura (a3 MexIay HanpsKe- =4 >
| rpaﬂyc(l:) y Hanp o 05 360 A=+0,1 npu U=0,1U,
| Vron ciasura has MKy TOKaMu =+
| r}y.-lch baz mexay ¢ 670 1o 360 A=+0,] npu 120,11,
" Vrox cagura (das mexay Hanpske- A=£0, 1 npu U=0,1U,,
HUEM M TOKOM OJHOH ()a3bl OCHOB- ot 0 1o 360 120,11,
HOM 4acTOTbl, Tpajyc
Dazosblil yron?), rpaayc A=+0,05 npu U20,1U,,
IZU, l !H
AKTHBHAsI MOILIHOCTL, BT 6=%[0,25+0,02(Px/Py-
o (aze 01010 Urls 1)]
_ o1 0 10 3x(Ux1) :
(1o TpeM dazam) npu | cos ¢ [ 20,2 Onpenensiercs
| AKTHBHasi MOILIHOCTb, BT | BBIO
e gei - §=+[0,3+0,03(Py/P,-1)] | BPIOPAHHHIMH
NPAMOH, 0OpaTHOH 1 HYJIEBOH 110- ot 0 mo Uy lk - npeesaMu To-
AR npH | cos ¢l20,2 _
| CEJI0BATENILHOCTH KOB U HallpsKe-
PeakTuBHast MOLIHOCTD, Bap 0=£[0,25+0,02(Qx/Qu- HHU
no (ase l 010,50 Uels o I),]U2 S
, o1 0 10 3x(Ux Ik ,
(10 Tpem dazam) a0 3x(Ux'L) npu | sin @ | 0,2
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1 2 3 -
CAKTHBHASL MOTIIH Ra

PC‘]I{TM” . 0 Iu OCTh, Bap } 5=+[0,3+0,03(Qu/Qu-1)]
| IpAMOIi, 0OpaTHOI M HYJICBOH T10- ot 0 1o Uil st
| npu | sin ¢ | 20,2
| CrIe0BATEIBHOCTH i

[Tostnas moutnocts, B-A

2! ot 0 10 Uyl

| 1o (ase
(o tpem (azam)

ot 0 10 3x(U-Lk)

§=£[0,2+0,02-(Sy/Sy-1)]

[Tonnasa moutHOCTE, B-A

8=%[0,25+0,025-(S«/Su-

pennii 1,4 A (naa Iy = 1 A); mm 6,5 A (s [y = 5 A);
— Pk(QK) (Sk)— KoHeuHOe 3HaueHHe ANanasoHa u3mep

1)

2)

NPAMON 00pPaTHOT M HYJIEBOI HoCTe- oT 0 10 Uylk ]
_,-‘_lQRil'l‘CJIl)Ht_)C']'ﬁiI
[ [pumeyanue:
= Uu — HOMHHAIIBHOE IIEFICTB}'TOI_HEE‘ 3HAYCHHWEC HaNPAXKCHHSI, oHnpeaeasaeTca BblﬁpaHHBIM JHAIla30HOM

usmepennii 140 B ( s Uy/Uyg =57,74/100 B) mimm 460 (s Ug/Usg =220/380 B)

— 1, — HOMUHAIBHOE uei&crswomee 3Ha4YCHHEC CHJIBI TOKA, OIpeaesIaeTc BI:-Iﬁp'dHHhIM AHAaITa3’oHoM H3ME+

— Pu (Qu) (Su)— u3mepennoe 3HaueHHe aKTHBHOM/ peaKTUBHON/MOMHO MOLIHOCTH;

— 34 HOpMHPYHOLIEE 3Ha4YCHHE INPHUHHMACTC KOHCYHOC 3HAYCHHUE Mana3soHa H3MCPCHNA,
abCOIOTHBIN Yrol CHHXPOHM3MPOBAHHOTO BEKTOPA, PABHBI YLy MeX1y OCHOBHOWH FapMOHHKOil
(hasHoro Toka (HanpsKEHMs) 1 YCIOBHON KOCHHYCOUIOH NPOMBILIJIEHHOM 4acToTsl, (a3a KOTOPOI paBHa
%H}'HI{) IPpH CMCHC CCKYH/], BCCMHPHOTIO KOOPAMHHPOBAHHOIO BPCMCHH

AIGMOH aKTHBHOI/peakTHBHOH/TIONHOH MOIIHOCTH;

Tabnuua 4 — MeTposioruueckue xapakrepu
«M3mepurenby, « Pernctparopy u «Camonucerry
|

CTHKHM peructpartopa «lcenondenus 2» QyHKUMM

| Haumenoranune Juanason usMepeHnii
H3MepsaeMoi
BC/IHYHHEL

[Ipeaenst gomyckaemoii |
MOrPELUHOCTH H3MEPEHHS
npuseaenHoit’, (v) %
| ornocHTENnbHOM, (8) %

| abconioTHoit (A)

Bepxuue
[Ipe1eNbl
M3MEPCHHI

1 | 2

|

3 \ 4

Oyukuun «M3mepurensy, « Per

ucrparop» U «CaMonucen»

|
ot -1000,0 710 +1000,0

Hanpsxenue nocrosHnoro
TOKa, B

. P | 2 A |
0,2; 1,0; 20,0; 100,0; ¥=+0,05 npn Uu<0,1 Uy

200; 260,0; 420,0; S ;
530.0 650.0- 1000.0 0=+0,5 mpu Un=0,1-Uy

JleitcTBytowee 3nayeHne
HATIPSKEHUS TePEeMEHHOTO
TOKa, B

ot 0,7-107 10 1000,0

0,14:;0.,7:14.0; 70,0;
140,0; 180,0; 300,0;
350.0; 460,0, 1000,0

y=+0,05 npu Un=<0,1-U
0=%0,5 npu Un=>0,1-Uy

Cuna noctosHHOTO TOKA, A ot -30,0 1o +30,0

| 0,008:0,03: 0,5; 1,0; y=£0,05 i I, <0,1-Ix

2.5;5,00100: 160 | ' -
:20,0; 30,0 - 6=£0,5 mpu 1,20, 1 Ik

JeiicTByromiee 3nauenue
CHJIBI MEePEMCHHOTO TOKA,
A

o1 2,5-10% g0 200,0%

0,005; 0,020, 0,350,
0,700; 2,000; 3,500;
7,000; 11,000 14,000;
35,000; 60,000;120,000

200,0 ‘

y=+0,05 npn 1 <0,1Ix
0=+0.5 npu 120,11k

y==0,15 npn 1, <0,3-1x
6::t0,5 l'lpH I;|20,3'IK

@ynkuun « Perucrparop» u «Camonucern»

YHacrorta nepeMeHHOro TO-

| ka, ' ot 40,0 1o 65,0

| A=£0,05
npu U20, 1 U, 120,11,

Oynkuns «Camonuceny»
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| 2 3 4
| Vrousi casura a3 Meky
HarpsAKeHUEM (TOKOM) U
TOKOM (HanpsHKeHUeM) oc-
HOBHOMH HaCTOTBI, Fpajyc
AKTHBHasl MOUIHOCTh, BT
1o (ase,

(1o Tpem (hazam),
PeakruBnas MOLIHOCTD, Bap
1o gase,

(1o rpem (hazam)

[Tonanas mounocTs, B-A

A =+0.5

er0 %0360 B npu U>0,1U,, 10,11,

0=+[0,5+0,05(P,/Py-1)]

oT Uy Iy mo Uk Ik - npu | cos 0} | >0,2

(o1 Un-In 1o 3-(Uk-Ix))

6::|:[O,5+0,05(QK-’;Q =1 )]

oT Un-Tn 1o Uk-Ik B npu | sin ¢ 20,2

(ot Uy 10 3-(Uk Ik))

110 (pase, ot Un'ln 1o Ukl - 0==[0,5+0,02(Sx/Su-1)]
| (110 TpeM dazam) (ot UnIy 1o 3-(Uk'Ix))
[Tpumevanue:

— Uk (Ix) — koneuynoe 3Hayenue (BepXHMil npe/ien) AManazoHa H3MepeHHs HANPsHKEHU (CHITbI TO-
| Ka),
— Un (In) — u3mepennoe sHauenne HanpsKeHus (CUIBI TOKa).
— Pk(Qx) (Sk)- koneunoe 3HaueHMe Manasona umepseMoii AKTMBHOMN/PEAKTHBHOM/TIOTHOH MONIHO-
CTH;
~ Pu (Qn) (Sn)— nsmepeHHoe 3HaueHHE AKTUBHOI/ PCAKTHBHOI/MOMHOM MOIHOCTH;
'~ 3a HOpMuUpYIOlIIee 3HAUCHHE NPUHUMACTCS KOHCYHOC 3HAYEHUE MANA30HA U3MEPeHHS;
*' — M3MCPCHME CHIlbl TOKA CBbiwe 30 A, HA KAHATAX 40, 60, 80, 100, 150 u 200 no ycnosusm tep-
MHYCCKOH CTOMKOCTH OCYLIECTBIAETCS B TeUeHue | ¢;

Tabmuna S — merponoruueckue XapaKTepUCTHKH perucrpatopa «Mcnonnenus 2»  QyHKnu
«YCBW»

| Ipesens tomyckae- | ‘
T MOH MOTpenuIHoCTH !
dlIM.t,[iOBdI[‘l‘[L JInanason H3MepeHns _
H3MepseMoit i <13 § [Ipumeuanne
M3MEepeHNI npupeaeHHo ', (V) %
BEJTHYHHbBI g
OTHOCHUTEILHOH, (0) %
| abcomoTHOIT (A) \
| | 2 3 4
Hanpsuenie nocrosunoro Toxa, ot -0,2 no +0,2 y=+0,015 npu Uy<0,15U
B 0T -1000,0 no +1000.,0 0==0, 1 npu U,>20, 15U,
Bc p p | 010,069 10 460,0 5=+0,1 npu U,20,15U;
anmsens npsot mosneso. | O 0028 70 140,000 [ 1==0.0 —
) i o 2 -
BaTEILHOCTH, B ot 0,092 110 460,0 0=x0,2 mpu U,>0,15U,
e myrenn nocnezo. | 91002820 140,000 [ (=002 i
= 2] : 5
BaTeNbHOCTH, B o1 0,092 110 460,0 6=40,2 mpu U, 20,15U,
5;;‘;;:{);‘::}1:::;5;?:T;I:i euoc re- | 910,028 xo 140,000 it sy
JloBaTesnbHOCTH, B ot 0,092 10 460,0 o=£0,2 npu U,20,15U
Hacrora nepemennoro toka, I n2 K
P 81 e d50m0550 A=£0,001 mpn Va2, 1L,
[,20,11,
! JleiicTByroniee 3HaueHMe CHJIB ot 0,0004 1o 2.0000 i v=x0.02 npu [,<0, 11,
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(Hanps:keHueM) OCHOBHOM ya-
CTOTBI, Ipaayc

1 2 3 4

MepeMeHHoro Toka, A o1 0.0022 10 11,0000 6=+0,2 npu [,20, 11,
JlelicTeyrouiee 3naucnue ToOKa or 0,0006 go 2,0000 v==0,03 npu ;0,11 !
1psAMOi nocresosaresbioct, A | ot 0,0033 0 11,0000 5=+0.3 fipk 120,11, :
ﬂg"‘”“g’i‘*e e T | 070,006 10 2,0000 y=+0,03 npu 1,0, 11,
oOparHo caen JIbH 5 ,

X [ ot 0,0033 10 11,0000 §=+03 mpu 1,20, 11
Helictytoutee  3mauenne TOKa| ot 0,0006 10 2,0000 v==£0,03 npu 1,<0, 11
HYJICBOH 1OCIIE/10BATENBbHOCTH, A | ot 0,0033 10 11,0000 8=+0,3 pu 1,20, 11

npu U,;=0,1U,,

| ®aszoswlil yron®), rpamyc ot 0 110 360 A=£0,05 B !
. [,>0,11,

Yron casura a3 Mex1y Hanps- npu U,20,1U,,

KEHHEM (TOKOM) H TOKOM e Ui 866 A= 1,20 11,

AKTHUBHAsi MOLLIHOCTD, BT
1no (aze
(o rpem aszam)

o1 0 no Uk-Ix
(o1 0 no 3-(UkIk))

0=£[0,25+0,02x%
X(Pw/Pu-1)]

npu | cos @[ >0,2

AKTHBHas MOLLHOCTE , BT
NPAMOIA, OOPATHOI 1 HYJICBO
ITOCIIEA0BATCILHOCTH

o1 0 go Uk-lk

6=+[0,3+0,03x
% (Py/Py-1)]

npu | cos [0 | >0.,2

Peakrupras MOIHOCTb, Bap
1no (aze
(o Tpem dazam)

ot 0 mo Uyl
(o1 0 10 3+(UkIx))

5=+[0,25+0,02
*(Qw/Qu=1)]

npu | sin [0} | =0,2

PeakTHBHAs MOUIHOCTDL, Bap
NPAMOH, 00PAaTHOH M HYJIEBOH
MOCJICI0BATENLHOCTH

ot 0 o Uklk

6=+[0,3+0,03x
*(Q/Qu-1)]

[pH | sin ® | >0.2

' onnas moutHocTs, B A
1o ase
(110 Tpem asam)

ot 0 1o Uklk
(o1 0 o 3-(Uk-Ik))

§=+£[0,2+0,02%
X{ S[{){IS][- 1 ):I

[Mosnnag mownocts, B-A
NPpAMOH 0OPAaTHOMN U HYNEBO
rnocaeaoBarTe/lbHoCTeH

oT Un-In mo Uk Ik

0=%[0,25+0,025x%
X(Sw/Su-1)]

[Tpumeuanne:

IOJIHOI ) MOUIHOCTH;
Ly _

H3MEpCHHS,

— Ui — HOMIHANBHOE JieliCTBYIOLIEE 3HAYSHHE HANIPSKEHSI, OMpeleIseTes BLIOPAHHEIM JIHANIA30HOM
smepenuit 140 B (st Ugp/Usg =57,74/100 B) unm 460 ( ana Uyp/Uyg =220/380 B)

— L — HOMHHaNBHOE ACHCTBYIONIEE 3HAYECHHE CHITBI TOKA, OTPEICTACTCSA BRIOPAHHBIM IHAMA30HOM H3-
Mepennit 2 A (st Iy = 1 A); umm 11 A (ans I = 5 A);
— Uk (Ix) Pk (Qx) (Sk)— koHeuHoe 3HaueHMe (BepXHMil Tpeje) IUana3’oHa H3MEPEHHs HaIpsKeH s
(CuItbl TOKa), aKTHBHOM/PEaKTHBHON/TOTHOM MOIIHOCTH;
= Un (In), Pu (Qu) (Su)— usmepennoe 3uaueHme HanpsiKeHus (bl ToKa), aKTHBHOH (peakTHBHOI,

34 HOPMHpYIOLICE 3HAYCHHUE IIPHHIMACTCS KOHEYHOE 3HaycHHUe (BEpXHMH Ipesesn) AMAna3oHa
3 - [ s [ w
*) abconmoTHBI yron CHHXPOHW3HPOBAHHOIO BEKTOPA, PaBHBIN YrJy MEKAY OCHOBHON FapMOHHMKOIL

(pasnoro Toka (manpsokeHus) M YCIOBHON KOCHHYCOWJIONH TMPOMBIIUICHHOH 4acToThbl, (ha3a KOTOpoii |
| PaBHa HyJIIo HpH CMEHE CEKyH/L BCEMHUPHOTO KOOPAMHMPOBAHHOIO BPEMeHH.

|
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Tabnuua 6 — METPOJIOTHMHYCCKHE XapaKTEPHUCTHKH TOYHOCTH TNPHUBA3KHA PErUCTPHPYEMBIX JTaHHbBIX K

BCEMHPHOMY KOOPAMHUPOBAHHOMY BPEMCHHU

Haunmenosanue napamerpa 3HaueHue
ADCOIIOTHAs MOrPENIHOCTb TPHUBS3KH PErUCTPUPYEMBIX JIAHHBIX K BHEILI-
! HEMY HCTOUHMKY CHHXPOHW3ALMM MNPU OCYLICCTBACHUM CHHXPOHU3ALUH
| 110 BBIJCICHHON JIMHHU Tepejiauil JaHHBIX (IPUEMHUK BPEMEHHOH CHH- 4
xponuszauuu I'JIOHACC/GPS, cuctema mpuema W nepegayu CHIHAIOB
ToyHOro Bpemenn «IIAPMA PB9.01», BHemHuii cepsep ¢ 1o uiepkKoi
[RIG-B) mkc, He 6o1ee
ADCOIOTHAST TTIOTPEIIHOCTD [IPUBA3KH PETHCTPUPYEMBIX JAHHBIX K BHEII-
HEMY MCTOYHHMKY CHHXPOHM3ALMH IPH OCYLUECTBIACHUH CHHXPOHH3ALNH +1
10 nokaabHo# cetn Ethernet(cepsep NTP/SNTP) Mc. He Gonee
ADBCOIIOTHAS MOIPELIHOCTE TOYHOCTH X014 YaCOB MPH OTCYTCTBHH CHIHA- 1
Jla 0T BHEIUHHMX HCTOYHMKOB CHHXPOHU3ALUHUI ¢/cyT, He DoJlee
Tabnuua 7 —TexHnyecKue XapakTepUCTHKH perucTpaTopa
3HaueHue
Haumenoranue xapakTepucTHKH
XapaKTePHCTHKH
AH@JIOTOBBIC BXOJIbI:
KOJIMYCCTBO PCIrUCTPUPYEMbIX @HATIOTOBbIX BEJIMUHH (KaHaAOoB), ILT. 1o 176
KOJIMYCCTBO NPHHUMACMbIX SV 110TOKOB 10 14
KOJIHYECTBO CHIHAIOB B 0J1HOM SV noToke a0 8
AMITIHTYIHOC 3HAYCHUE PErHCTPUPYEMOTO HAMPSKEHUS MIEPEMEHHOTO
Toka, B
= «Mcnonuenue 1» 650
= «Hcnonuenne 2» 1400
MAKCHMaIIbHOE 3HAUCHHE PETHCTPUPYEMOTO HANIPSHKEHHS TTOCTOSHHOTO
TOKa, B
o «Mcnonnenue 1» 700
= «Mcnonuenune 2» 1400
MAKCHMAIbHOE 3HAYEHHUE PErUCTPUPYEMOil CHITBI MOCTOSHHOTO TOKA
(umTensHoCcThIO He Dostee 1 ¢), A
= «HMcnonuenue 1» 250
= «Mcnonnenne 2» 282

JUMTCABHOCTE PCIUCTPALIMN CHIIbI TIOCTOSHHOTO TOKA M0 YCIOBHIM TEp-
MHMYECKOH CTOHKOCTH JUIMTE/ILHOCTRIO He Ooee | ¢
| . <<Hg_-10nHeHne 2

|

Ha JlMana3oHax
50,85, 170 u 282 A

AMITIMTYIHOE 3HAYCHHE ]"JCI'].-ICT]')I»][’)}"(‘.‘-MOﬁ CHJIbI IEPEMEHHOIO TOKA (IJJ'IH-

TEJILHOCTLIO He Dbonee 0,5 ¢) , A 300
HyBCTBUTEALHOCTD 3aI1yCKa [0 YPOBHIO H3MEPAEMBIX HAIPAKCHHI 1 CHJI 10.5
TOKOB, OT IIPE/C/Ia U3MEPsAEMON BeTMYHHBL, %, He Oonee e
HyBCTBHTEILHOCTD 3aMTycKa 10 YPOBHIO M3MEPAEMOIT 4acTOTHI (OTKJIOHE- +0.005
HUA 9acToTel), 11, He Donee 0
UVBCTBHTENILHOCT 3a11yCKa 110 YPOBHIO A€HCTBYIOLLEr0 3HAUYSHHS (asHo-
|0 HALIPSZKEHHA CHMMETPUYHBIX COCTABIISIOUIMX OT YCTAHOBIEHHOTO 3Ha-
ueHMs ycTaBkH, %o, ne Gosee”
= NPsIMO 10CIIEIOBATENLHOCTH +0,5
= 00paTHO¥ 1 HyJIEBOIl 110C/IEA0BATENLHOCTH +1,0
HYBETBHTCILHOCTD 3a1TyCKa 10 YPOBHIO H3MEPSCMBbIX CUMMETPHUHBIX CO- | +0,5
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JICHHOTO 3HAUCHHs yeTaBku, %, He Gomnee?
leﬂMOﬁ MOCACAOBATC/ILHOCTH
00paTHOI M HYJICBOH MOC/IEA0BATEILHOCTH

H e 3navenne
aMMEHOBAHME XApaKTePUCTUKU

‘ pakrep XapaKTePUCTUKH
CTABISIIOUIMX JICHCTBYIONIErO 3HAUCHHS CHIIBLI (PA3HOIO TOKA OT YCTAHORB- +1,0

Dopmar uMKIMYECKUX apXHBOB AaHHbIX QyHKimH «YCBH»

CootserctByeT [Ipunoxe-
Huo H crangapra

IEEE Std C37.111-2013

it1'&1(."1'0'1'{1 JAHCKPETH3AHN I1.’3Mt‘:‘p€HI/Iﬁ, '

510 19200 ]

\3HaYEHNs YACTOTRI AUCKpeTH3aLmH, ['11
L

1600, 2400, 3200, 4000, ‘
4800, 6400, 9600, 19200

Ethernet, M6ut/c

OundpoBKa TOYEK aHAIOTOBBIX H AUCKPETHBIX CHIHAJIOB CHHXPOHHAA

Temn nepeniauu kajapos nanubix jutst Gynkipin YCBUy, pas B cexynay 1,10, 25,50 u 100
"KOPOCTH TIepe/laui JaHHBIX TI0 KaHAJIaM JIOKaJIbHOM CETH H CeTH

Ckopocr pejlaun g 10 K : 10/100/1000

JIMcKkpeTHBIE BXOBI:

.: KOJIIMYECTRO, ,-‘II'ICKPC'I'HHX BXOHOB B 3aBHCHMOCTH OT BXOOAUIHMX B COCTaB
OJIOKOB, LUT.:

B oanom 6noxe MMV 16/32M4
B oaHoM Onoke BIT/I-128M4

MAKCHMA/IbHOEC KOJIMYCCTBO /IMCKPETHBIX BXOJIOB PErUCTPATOPA, B COCTABE
|[KOTOPOTO TOJIBKO:

! omoku ITY16/32M4, .

I Onoxn BITJ1-128M4, .

| KOJHUECTRO, npuHHMacMbiX Habopos janueix GOOSE, miT.

HIT.
|HOMHHaIbHOE HaIlpsyKeHNE NOCTOSHHOTO ToKa, B

Hanpsokenue ypopenb «0», aua Unom, B
24,48, 110 m 220

110 u 220

48

HanpsbkeHne yposenb «I», juis Unom. B
24,48. 1101 220

110 1 220

48

ans Unom=220 B

KOJIH1ECTBO MPHHUMACMbIX CHTHAIOB B Ka10M Habope nanubix GOOSE, |

70 32 (16 nnu 32)
128 unn 16 (32, 48, 64, R0,
96, 112 1 128)

1o 352
a0 1408
10 32

1o 32

24 i 48 i 110 unm
220

(0,45-0.55) 'Uumt
(0,6-0,7) Usion
(0,58-0,67) Usom

(0.6-[},65) 'UHU.\-J
(0,72-0,77) Uyom
(0,70-0,77) Usom

KOJIMYECTBO S/1eKTPUYECTBA MMITY/bca pexkekimn ', MkKi1, He MeHee 200
HaIpsKEHHe 3anycka HMITyIbca pekekinn'), B 143
\BXOJIHOE COTIPOTHBIICHHE TPH 3aKPBITOM PaBoueM COCTOAHUH JIUCKPETHO-
ro sxoja'’, kOwm, He Golee 60
JIMCKPETHBIE BBIXO I
KoJsmmuectso pene (H3, HO), wr. 4
HazHavenue GyHkuUuii pene
- KI-HO [Tyck
- K2 -HO

Owmbka CHHXPOHHU3ALNH
BPEMEHH
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3HaycHIC
HannmenoBanme XxapakTepucTikm )
XapaKTEPUCTUKN
- K3-H3 Heuncnpasnocrs
- K4 -H3 Heucnpaenocts
THIT KOHTAKTA «CYXOH KOHTaKT»
KOMMYTallHOHHAA CNOCOOHOCTh, BT 30
KOMMYTAlHOHHAs H3HOCOCTOHKOCTb KOHTAKTOB, YHCJI0 LUKIOB, HE MEHES 10000
—  XapaKTep Harpysku aKTHBHAA
— MAaKCHMAallbHOEC 3HAUYCHME HANPMLKEHHA MUTAHHUA TTOCTOAH- 220
HOro TOKa, B
- HOMHHAQJILHOE 3HAUCHHE KOMMYTALMH KOHTAKTOB peseii-
HBIX BBIX0/10B, B 250
= MaKCHMAQIbHOE HAIPsKEHHE KOMMYTAllUM KOHTAKTOB pe-
JICIHBIX BBIX010B, B 400
OTKITIOYaloLIas cnocodnocTs konTaktos (kateropus DC1 no F'OCT IEC
60947-5-1), MakcHManbHBIIT KOMMYTHPYEMbIil TOK (MAKCHMaJIbHAs KOM-
MYTHPYEMasi MOIUHOCTh) 1PH HANPSLKEHNH MOCTOSHHOTO TOKA:
- 24B (24 B1), A 1,0
- 48 B (28.8 Br), A 0,6
- 110B (33 B1), A 0.3
= 220 B (26,4 Bt), A 0,12
JOITYCTHMBI TOK (JUIMTEIBHO), A, He DoJice 10
HOMHHAIbHAsS KOMMYTHpYEeMast MOLIHOCTb Ha EPEeMEHHOM TOKe IS pe-
SUCTHBHOH MM C1abOMHLYKTHBHOM Harpyskn (kateropus AC1 mo T'OCT |
IEC 60947-5-1), B-A 2500
HOMMHAJIEHAS KOMMYTHPYEMas MOIIHOCTh Ha MEPEMEHHOM TOKE JUIS HH-
yKTHBHOI Harpysky (kareropus AC1S o FOCT IEC 60947-5-1 ), B-A 500

pojtonkuTebHOCTE  HenpepbiBHOI paboThI perucTparopa, uac
— B PCKHUME MU3MEPEHUs
~ B PCKHUME PErHCTpaliuu

HE OrpaHHYeHa

3aBUCHT 0T 0ObeMa HAKO-
[IMTENA, CIH He NIpeay-
CMOTPEHA 3aMNCh M0 KOJIb-

1y.

[Morpebisiemas MOIIHOCTE perucTparopa He doiee:

—

— Onoka perucrpaunn «Mcnonnenue 1», B-A (Br); 100
— Onoka perucrpauun «Mcnonnenue 2», B-A (Br); 40
— ©Onoka BC-4, B-A (BT) 8
| — Onoka ITY16/32M4 u 610ka BI1J1-128M4, B-A (BT1); 40
— Ounoka BIT/I-128M4 «HMcnonuenne 1», B-A (BT) 10
l'abaputhble pasmepsbl (JUTMHAXIIMPUHAXBBICOTA), MM, He 00Jlee
— Onok perucrpaunu «Mcnonuenue 1» 479x4R3 =180
— Onox peructpauun «Mcnosnenune 2» 268x483x133
= Onoku I1Y-16/32M4 u BI1J1-128M4 «Ucnonuenne 1» 130x290%406
=  Onoxu ITY-16/32M4 u BITJI-128M4 «HUcnionuenne 2» 270=485%85
— 0Onok bC-4 57x109%137
— HPHEMHMK BPEMEHHOI CHHXPOHH3AIHN 104x104%85
— wKag perucrparopa 800x800= 2500
[Macca, kr, He OoJjice
| — Onok perncrpaunu «Mcnonuenue 1y 20 '
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) ' 3HavyeHue
Hanmenosanne xapaxkrepuctiku XAPAKTEPHCTHKI
; — Onox peructpaunu «Mcenontenus 2» 4.5

= Oaok I[1Y-16/32M4 «Mcnonnenue 1» u «cnonuenue 2» 4,5

— Onok BIT/I-128M4 «Mcnonnenne 1» 3,0

— Onok bI/I-128M4 «HMcnonnenue 2» 4.5

— 0Onok BC-4 1,0

— NPHECMHHK BPEMEHHOI CHHXPOHH3aLNH 0,8
| — wKad perucrparopa 300 |
DNEKTPONUTAHHE PETHCTPATOPA
OT CETH MOCTOAHHOIO TOKA (B 3aBUCHMOCTH OT MUCHOJIHEHHA), B ot 100 no 300 unn

, oT 55 no 132
OT CETH MEePEeMEHHOr0 TOKa 9acToToii ot 45 1o 55 ', B oT 85 10 265
AOITYCTHMBIH IIEPEPhIB HYIEKTPOIIMTAHMUA, C l .
YCI0BHS DKCIUTYaTalHN;
— pabounii ananason Temneparyp’), °C

—  Ouok perncrpaunu «Hcnonnenne 1y ot 0 1o +55

— onoku [1Y16/32M4, BITJ-128M4 «Hcnonuenne 1» ?
in - «Menonnenne 2», dnok perucrpaunn «Mcnonaenne 2»,610k bC-4 M| ot -10 no +55
mkad perncrparopa -

— HPHEMHUK BPCMCHHONW CMHXPOHM3ALMH ot -40 10 +80
[Ipenenbublii ananaszon Temneparyp TPAHCMIOPTUPOBAHMSL M XpaHeHus, °C ot -40 1o +55
HapgexHocTs
Cpenas HapaGoTKa Ha OTKa3, u

| — perucrparop «Mcenoadenune 1» 125000

— perucrparop «Mcnoanenus 2» 130000
Cpennnii cpok cirykObl, pH yCIIOBUE 3aMeHe KOMIUIEKTYIOUIMX HU3IE1H,

MOJlyJIell 1 yCTPOICTB, BLIPAGOTABLIMX CBOH CPOK CI1y7KOBI, JIeT 30
Cpejtree BpeMst BOCCTaHOBIEHHS paBoTOCIIOCOOHOr0 COCTOSIHUS, 1TOCTIe
OTIpe/IeNIeHNs HEUCTIPABHOCTH, 1 3

Y~ ans perucrparopa «Menosnenne 2» UMITyIbe pekeKLHH peann3oBan B ojokax 11Y16/32M4
1 OiokoB BITJ(-128M4, a s perucrparopa «Mcnonuenue 1», npu YCIIOBHH TOAKITHOYEeHUS OJ10Ka
pesxkexuun P-8,

2 — Jlns 3anycka PETHCTPATOPa TI0 YPOBHIO CMMMCETPHYHBIX COCTABISIOWINX JCICTBYIOIEro
‘3Ha4YCHHUs (DA3HOTO HANpPsHKEHMA (CHIIBI TOKA) IPsIMOM, 00paTHOI W HYNEBOIl MOC/IENOBATENLHOCTH
(A8 Tpexdasnoil cueTeMbl MepeMeHHOro ToKa) MOTYT OBbITh MCIONB30BAHBI TONBKO KAHAIBI C OJMHA-
|KOBBIMH IIPCICAAMH H3MEPCHH i JACHCTBYIOILETO 3HAUCHUSA HATPSKEHUs (CHIIBL ) IEPEMEHHOIO TOKA.

V"~ Ilpu HCOBXOAMMOCTH, 110 COMACOBAHMIO ¢ 3aKa34MKOM, JUId 3alUMThl PErHCTPATOPaA OT BO3-
JICFICTBHI KIMMaTHYECKNX (haKTOPOB, OTIHYHBIX OT YKa3aHHBIX, CT0 pa3sMeIlaioT B wKay, B KOTOPOM |
AOTIOJIHATCIIEHO YCTaHaB/IMBaeTCs 000py10BaHKe /U1 060TrpeBa HIH OXJIasKICHUS

OcHoBHbIE (POPMYIIBI, HCTONB3YEMBIE B perucrparopax:

[lonnas BekTOpHAs MoOrpemHoCTs (TVE) usmepenus Bektopa HampsskeHHs M TOKa He Golice
1,0 %, onpenensiercs no dopmyie (1)

£

(Xr — x,-)24(Xi —x¢)2
X2 + %2

-100 % (D)

rie Xr — aefcTBUTeNbHAsS YacTh H3MEePEeHHOTo BEKTOpa;
Xy — ICHCTBUTENbHAS 4aCTh HCTHHHOTO BCKTOpA;
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X1-— MHHMAas 4acTb H3MEPEHHOI'0 BEKTOP4d,
X;— MHHMasg 4aCTh HCTHHHOTO BEKTOPA.

3HaueHne aKTHBHOI MOLLHOCTH (a3bl Py (BT) Beruncisercs no gopmyie (2)

=[] i i
Pp=Ugp 1y cosp, (2)
rae L-’qv) — JIeHCTBYIONIEE 3HadeHue (Ha3HOro HanpskeHus, B;
Id) — aeiicTByronlee 3Hauenue (pazHoro Toka, A;

@ — YroJ MeXKAY BEKTOpaMH TOKa W HallpAXKEHHA, rpaayc.

3HaueHHe peakTHBHO MoiHocTH (hasel Qg (Bap) BhiuncaseTcs no gpopmyie (3)
Qp = Up Ip sing, (3)
rue U(p — NercTBYIOUIee 3HaueHue (asHoro Hanpsokenus, B:
‘Tqb — JICHCTBYIOLIECE 3HAaUYCHNE (DAa3HOTO TOKA, A;

(— yroil MeX /1y BeKTOpaMH TOKa U HaNpsKeHHs, rpaayc.

3HaueHUe MONHON MOIIHOCTH (a3sl Sy (B-A) Beuncnsercs no gpopmyne (4)
5:-/; = U(/J ' ‘!r/) ’ (4)
riie Uy, — Aefictyioniee suaucHue hasHoro Hanpsokenns, B;
Ly, — AeHcTBYIONIEE 3HAUYCHHE pasHOro TOKa, A.

3HaueHune 110JHOH MOHOCTH Tpex(aznoii cucteMsl § (B*A) Beruncasercs no popmyie (5)

§=.P2+Q?, (5)
rac P — akTuBHAs MOLHOCTD TpexdasHol cuctemsl P= FPa+ Pp+ ¢, B,
Q — peakTHBHas MOIHOCTL TpexdasHoii cuctemsl (Q = @y + Qp + Q¢), Bap.

3Hak VTBEPR/IACHUN THIIA

3HaK YTBEpP/KJEHHS THIA HAHOCUTCA HAa PETHCTPATOP METOIOM JIa3epHOIl TPABUPOBKH HIIH Me-
TAJJIOTpapUKH M Ha TUTYJIbHBIH JHCT QOpMY/IApa ¥ PYKOBOACTBA IO IKCIUTyaTallMH THIOTPadCKuM
CIoCo0OM.
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Haumenosanne O06osnauenue Kon-so

bJjiok perucrpaumn PA2.703.046-XX" | wr.

brnok [TV 16/32M4 PA2.703.047-XX" g0 11 wT. BKIKO4H-
brnok BIT/I-128M4 PA2.703.049-XX" TelnbHO")

bnok bC-4 PA2.703.048 | wr.

xad ¥ PA2.500. XXX | wr.

[IpnemHuMK BpeMeHHON cuuxponusanuu [J10-
HACC/GPS ¢ kabenem®

1 kommaexkT"

Kabesb BOJIOKOHHO-ONTHYECKUHA MarucTpalib-

JIOB TOUHOro BpemeHu «ITAPMA PB9.01»*

22) PA6.560.033-01 1 mr.

HbIH

PYKOBO/ICTRO 110 DKCILTYaTAllUH PA1.004.011PD 1 9K3.

Perucrparop aneKTpuyecknx rpoieccoB uudpo- .
| Boii « llAI’MA 1)1"14;.1 I». qmpm?-mp SRS i

MeTtoauka noBepku PA1.004.01 1MII | 9K3.

Juctpndyrusnbiii USB-HakonuTens — | .

Cepsuchelit USB-HakonuTels = 1 .

JlonojHuTeIbHbIE TPUHAUICKHOCTH:

K()E\lll.’li\l\"'l' CHCTCMbI I]pI'ICMa H T[CI)CHE\‘[H CHUI'Ha- _ ] i

XX — KOHCTPYKTMBHOE HCHOJHEHHE

KOJIHYCCTBO ONpeae/IaCeTCda TEXHHYCCKHM 53a/IaHHEM 3dKda3HKa Ha MTOCTABKY.

| nocrasiaseTces MnpH HaluvHH Tp860B&HHH B TEXHHYECCKOM 3a/TaHUH 3daKa34HKd Ha [MOCTABKY.

jMHa kabens B cocrase komiuiekTa ot 20 o 150 M ¢ marom 10 m

Caeaenust 0 MeToAMKAaX (MeT0/1aX) H3MEpeHH i

Coaepaxarces B q1okymente «PA1.004.011 PS5 PykoBOACTRO 110 AKCIITyaTaLUH».

Hopymartuennbie 10KYMEHTBI, YCTAHAB/IMBAIOUINE TPECOOBAHNS K PErHCTPATOPAM JJIEKTPHUECKHX

npoucccos unpposuim «ITAPMA PII4.11»

1. TOCT 22261-94 Cpencrta n3MepeHnii 3EKTPUUECKUX W MAarHUTHBIX BeanunH. OOuwme

TCXHHYCCKHC YCIIOBHA,

2. rocyﬂapcmem{aﬂ MOBCpOYHAaA CXCMa OnAa CpCcacTsB H3MepCHHﬁ CHJIbI MOCTOSAHHOTO

SNIEKTPHYECKOT0 TOKA B Auanasone ot 1x10 B Munyc 16 crenenu g0 100 A

&

3. ['OCT 8.027-2001 «I'CH. I'ocyaapcTBeHHbBIH NEPBUYHBIH ITAaT0H U TOCYIapCTBEHHAsA

MMOBCPOHHAs CXeMa A1 Cpe/CTB H3MCpCHHﬁ BHGKTDOJBHH{YIHCﬁ CHJIBI H MOCTOAHHOTO HAMPAAKCHHI) -

3 paspsn;

4. TocynapcrBeHHas [IOBepoYHas cXeMa Ui CPEACTB M3MEPEHMI TEPEeMEHHOro
yekTpuueckoro Hampspkenus 10 1000 B B numanaszone wacror ot 1x10 B cremenu -1 no 2x10 B

crenenu 9 [

5. TocynapcrBeHHas MOBEpOdHash CXeMa Ul CPEICTB M3MEPEHHMil CHIIbI TePEMEHHOTO
asieKTpruueckoro Toka ot 1 x 10(-8) no 100 A B nuanasone vactor ot 1 x 10(-1) mo 1 x 10(6) I'u;

6. TOCT P MDK 60870-5-104-2004 YcrpoiicTBa ¥ CHCTeMbl TereMexaHuku. Yacts 3.
[Tporokonsr nepenaun panubix. Paszaen 104. Hoctyn k cetn ansa FOCT P MDK 870-5-101 ¢ ucross-

30BAHMEM CTAHIAPTHBIX TPAHCIIOPTHBIX TpoduIeil.

o

7. IEC 61850-8-1:2011 Cern cBSI3M M CHCTEMBI ABTOMATH3ALMK JHEProCHMCTEM O0OIIEro

noas3osanus, Yacte 8-1. Cxema pacnpeacncausa ocodoit yenyru csasu (SCSM). Cxema pacnpeene-
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HUA 1A POM3BOACTBEHHOMN cucTeMbl MoAynbHOI KoHcTpykuuyn MMS (ISO 9506-1 u ISO 9506-2) n
no [SO/IEC 8802-3.

8. [EC 61850-9-2(2011) CeTn v CHCTCMBI CBA3M UIST aBTOMATH3ALMHM SHEProcHCTeM 0011e-
ro nosb3oBanus. Yacte 9-2. Cxema 0c000ro KOMMYHHKaUMOHHOTO cepBuca (SCSM). 3naucnus BbI00-
pok no ISO/IEC 8802-3.

9. TY 4222-023-31920409-2011 Perucrpatop 2JICKTPHUYCCKHX NPOLECCOB UH(POBOI
«[TAPMA PI14.11». Texuuueckue ycaopus.

Hsrorosurenn

OO1ecTBO ¢ OrpaHn4eHHoit 0TBeTCTBeHHOCTRIO «ITAPMAY (OO0 «ITAPMAWY), . CaHKT-
[TerepOypr

MHH 7812045760

Ajpec: 198216, Canxr-IletepOypr, Jlenunckuii rp., 140, murep A, nomeutenune 15H

Tenedon: 8 (812) 346-86-10, dakc: 8 (812) 376-95-03

Web-caiiT: www.parma.spb.ru

E-mail: parma@parma.spb.ru

Henbrrareabuniii nentp

MdejiepaibHOe rocylapeTBeHHOE YHHTapHOe npenpustie «BeepoccHiicknit nay4uno-
MCCe0BATEILCKUI MHCTUTYT MeTpotoruteckoil cnyxobi» (PI'YTT «BHUUMC»)

Anpec: 119361, r. Mocksa, yi. O3sepHas, 1. 46

Tenedon: § (495) 437-55-77

Makc: 8 (495) 437-56-66

E-mail: office@@vniims.ru

Atrectat akkpeantaunu PIYIT « BHUMMC» no npoBeaeH|IO UCTIBITAHKI CPEICTB H3MeEpe-
HMI B LessiX yrepakieHus Tuna Ne 30004-13 ot 29.03.2018 1.

N 7.
.f'_J?’Lc-m{ & {) It

/é&c&/ T.K. Tonouke

0706 23



