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Beenenue

BeepeHue

Hactoswee pykoBoacTBO nO 3kcnayaTauuu (manee - P3) npeobpasosartenen
n3MepuTeNbHbIX MHOrOQYyHKUMOHanbHbiX HUIM-2 (ganee - DHWNIM-2) npegHasHaveHo ong
obecneyeHns notpebutens BCEMWU CBEAEHUSIMM, HEOOXOAMMbIMM AOSi MNPABUIbHOM
akcnnyataumm JHUNM-2. PO coaepXuT TexHMYeckme aaHHble, onMcaHmMe paboTbl, yKa3aHus
MO WMCMNONb30BaHMIO, TEXHNYECKOMY OOCNYXMBAHMIO, YNAKOBKE, TPAaHCMNOPTUPOBAHUIO U
XPaHEHUIO, a Takxke cxembl nogkntodeHms JHUIM-2 K m3MepuTenbHbIM LEnsM, Lenam
NMUTAHKUS, TeneynpasneHus, TenecurHanmsaumm, n undpossiM nHTepdencaM. 1o Havana
paboTbl ¢ JHUI-2 HeobXx0aMMO 03HAKOMMTLCA C HacToawmMM P2,

Lenesas rpynna

HacTtoswee PS> npeaHa3HayeHo ANS MepcoHana, OCYLLEeCTBASAILWErNO NPOEKTUPOBaHUE,
YCTaHOBKY, HaNnaaKy yCTPOMCTB.

Codepa peincTBua AOKYMEHTA
P2 pacnpocTtpaHseT aencTame Ha yCTPOMCTBA:
e DJHWIM-2, annapaTtHas Bepcua 2.0 n Boiwe (¢ USB noptom),

e DJHUIM-2 (ycTpOMCTBO CUHXPOHU3NMPOBAHHbLIX BEKTOPHbIX U3MEPEHUIA).

>
s
s
S
s
s
s
s
S
s
>
>
s

U3srotosutenno

000 "UHxxeHepHbIN LeHTp "JHeprocepsuc”, r. ApxaHrensck, 163046, yn. Kotnacckas, 26.

MNoanepxka

Echn y Bac BO3HMKAM BOMpOChbl, obpallanTecb, MOXanymcra, B CAyX0y TexXHUYeCKOM

NoALEPXKKMU:
Caur: www.enip2.ru
JNeKTpOHHas noyTa: enip2@ens.ru
TenedoH: +7 (8182) 65-75-65
Koa 3akasa

AKTyanbHbIM KOA 3aKasa NpMBeLeH B MPanc-ancTe Ha canTe enip2.ru
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Beenenue

Mpumeuanume: Vicnonb3yite npeobpazosatens JHNI-2 TonbKO NO HA3HAYEHMIO, KaK YKa3aHO B
HacToswem PykoBoAacTBe.

YcTaHoBka 1 obcnyxuaHme npeobpasosatens JHUMM-2 ocylwecTBASETCS TONbKO
KBaIMPUUMPOBAHHBIM M 0OYYEHHbBIM NEPCOHANOM.

MNpeobpasosatens IHNI-2 gonkeH 6bITb COXpAHEH OT yAapOB.

MonkntovarTe npeobpaszosatens IHNIM-2 ToNbKO K UCTOYHUKY MUTAHUS C HAMPSHKEHUEM,
COOTBETCTBYIOLLMM YKa3aHHOMY Ha MapKMpOBKe.

Buumanue! MporpammHoe obecneyeHne NOCTOSAHHO COBEPLUEHCTBYETCS U AOMONHSAETCS HOBbIMU
dyHKUMOHanbHbIMK HacTporkamu SHUM-2. MpoussoanTens ocTaBngeT 3a Co60W NpaBo BHOCUTb
n3MeHeHna u ynydwenms B 10 6e3 yBegoMneHms notpebutenen.
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0603Ha4YeHUs U COKpaLLEHNS

0603HauYeHUs 1 COKpaLLeHUs

B HacTosLEeM pyKOBOACTBE MO 3KCMAyaTaluMM NPUMEHSIOTCA cneayolme 0603HavYeHns u
COKpaLLeHUSs:

e ACLY - aBTOMaTM3MpPOBAHHAs CMCTEMA AMCNETYEPCKOrO YNPABNEHMS;

AL - aHanoro-undposon npecbpasosartens;

o  KUX-punbTp — GUALTP C KOHEYHOM UMNYNLCHON XapaKTePUCTUKOMN;
e KI1TM - KOHTpOAMpYeMbI MYHKT TeIeMeXaHUKMW;

e MK - MWUKPOKOHTpOSNEp;

e [IM - npeobpasoBarenb nHTEpdENCa;

e [IK - nepcoHanbHbIM KOMMNbIOTEP;

e [10 - nporpaMMHoe obecneyeHue;

e CMIIP - cucTteMa MOHMTOPMHIA NepPexoaHbIX PEXUMOB;

e (1 - curHanbHbIM Npoueccop;

e CCIKN - cnuctema cbopa n nepenayun UHGOpMaLMK;

e TWU - TenensmepeHus;

e TWW - mHTerpanbHble TENEN3IMEPEHMUS;

e TUT - Tekywme TenensmMepeHus;

e TC - TenecurHanusaums;

e TY - TexHuyeckue ycnosus;

e YCBW - ycTpOMCTBO CUHXPOHU3MPOBAHHbBIX BEKTOPHbIX U3MEPEHUIA;
e YC[ - ycTtporcteo cbopa AaHHbIX;

e DJMC - 3nekTpoMarHMTHas COBMeCTMMOCTb;

e PE - (aHrn. Protective earth) 3awwmuTHOE 3a3eMeHue;

e PMU - (aHrn. Phasor Measurement Unit) ycTpOMCTBO CUHXPOHU3UPOBAHHbIX
BEKTOPHbIX U3MEpPEHUN;

e RTU - (aHnrn. Remote Terminal Unit) yganéHHbi TepMmHan (céopa oaHHbIX);
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0O603HaYeHUS U COKPALLEHUS

e SCADA - (ab6p. ot aHrn. Supervisory Control And Data Acquisition) ucneTtuepckoe
ynpasneHue u cbop AaHHbIX.
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OnucaHue ycTpoicTBa

1 OnucaHme ycTpoiicTea

11 Ha3zHaueHue

Yctporictea DHUM-2 ocylwiecTBnsOT U3MepeHMe NapaMeTpoB PEXMMOB 3NEKTPUYECKUX
ceTen nepemMeHHOro TpexdasHoro Toka C HOMMHanbHOM 4Yactoton 50 U, MHAMKAUMIO
CUHXPOHU3UPOBAHHbIX BEKTOPHbIX M3MEPEHWUN, BbIMONHEHUE YHKUMIA TeneynpaBieHus,
TeNecUrHanusaumm M TEXHUMYECKOro y4yeTa 3NeKTpo3Heprun ¢ obecneyeHnem obBMeHa
MHbOpMaLumMen No rasibBaHMYeCKM pa3Ba3aHHbIM UMGpPOBbIM UHTepdelcam RS-485 n/mnu
Ethernet.

JHWUIM-2 npepHasHayeHbl ANS MPUMEHEHUsI B COCTaBe cucteM cbopa v nepenayu
MHPOpMaLMK TpaHCHOPMATOPHbLIX NOACTAHUMMI, pacnpefenuTenbHbiX MYHKTOB (CUMCTEM
TenemMexaHuku),  anektpoctaHuuin  (ACLY). SHWIM-2  nossonsawT  co3paBaTb
pacnpeaeneHHble CUCTEMbI TeIeMEXAaHUKU, CUCTEMbI TEXHUMYECKOTO YYeTa 3N1IeKTPO3HEepruu,
CUCTEMbl MOHWMTOPWMHIA Ka4yecTBa 3/1E€KTPUYECKOW 3IHEepruu, CUCTeMbl MOHMTOPMHIA
nepexofHbIX pexXMMOB.

JHWUM-2 obecneunBatoT nepenavy MHOOPMALMM KaK HanNpsMyto, Tak U B COCTAaBE CUCTEM
TEeNeMEeXaHUKM 4epe3 cepBepa TeNeMexaHuKu WA  YCTpOMCTBa cbopa  AaHHbIX
(KOHTpOnMpyeMble NyHKTbl TenemMexaHuku), Hanpumep, JHKC-3m, SJHKM-3.
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OnucaHue ycTpoicTBa

1.2 SHUN-2 Cranpapt

YcnoBHoe o6o3HayeHue: JHUMM-2-...-X1.

lNpeocbpasosatens JSHWI-2 BbiINOAHEH B /AMTOM  KOpnyce W3 naacTMacCbl, He
noagepxuBatowen roperHue. [lpeaHasHaueH pana kpenneHuss Ha DIN-penbc. [Ong
obecneyeHnss NNOMOUPOBAHUS WM3MepPUTENbHbIX Lener npeaycMOTpPeHa BO3MOXHOCTb
YCTaHOBKM HAKIAAHOW NPO3PaYHOM KPbIWKK C OTBEPCTUAMM NOA NAOMObI.

Moaudukaums «MUHUMYM»

USB RS-485-1 T[utaHue RS-485-2

21 22 23 264 25 26 21 22 23 24 25 26

GND D+ D- @ N/- L/+ GND D+ D- @ N/- LM
RS-485-1  MWUTAHME RS-485-1  MUTAHME
[ 1] L]

CHE FAF e

CAT Il A LN CATII
RS-485-2 A2 V= RS-485-2 N

a JHWUN-2

MBMEPMTean ble uenu

PucyHok 1.1. SHUM-2-...-A1E0-01 (cneBa) u IHUIM-2-...-A2E0-01 (cnpaBa)

Moaudukaumsa SHUIM-2-...-A1E0-01: Ha kopnyc BbiBeAeHbl KAEMMbl AN MOAKNHYEHUS
M3MEepUTENbHbIX Lienen ToKa M HanpshkeHus, uenen nutaHus, nHTepdenca USB, a takxke
undposoro nutepdenca RS-485. Ha nuueson nanenu SHUIM-2 npucyTCTBYHOT MHAMKATOP
paboTbl nopta RS-485-1, a Takke MHAMKATOP NMUTAHUS.

Moaudukaumus SHUMM-2-...-A1E0-01 pononHeHa BTOpbIM MHTEepdeincom RS-485 (RS-485-
2), KOTOPbI KOHCTPYKTMBHO BbIMOSIHEH B BUAE ABYX pa3beMoB RJ-45:

e IeBblii pa3beM 4NN NOAKNHOYEHWUS MOLY/EN PaCUMPEHUst AUCKPETHbIX CUTHANOB
JHMB-1;

e paBbli Pa3beM C KOHTaKTaMu nNuTaHus (24B=) onga noakntoyeHns BHELWHEro Moayns
WHOMKALMK (BONYCKaeTCs NOAKYEHUE MPSMbIM NATY-KOPAOM UHAMKATOPOB TUNA
JHMW-3-24-X, SJHMWN-4-24-2, SHMWU-4m-24-2, DHMWU-5-24-2 nnn SHMN-7-24-1).

JHWIM-2, PykoBopacTBo no akcnayataumu, JHNM.411187.002 P3. Pen 04.2022 10



OnucaHue ycTpoicTBa

Moaudumkaumsa «MuHumym nnroc»

3 AMCKPEeTHbIX BbIXOAa 4 AMCKPEeTHbIX BXOAA

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

4+ D01 D02 DO3 DOC DIT DI2 DI3 DI4 DIC 424V GND D+ D- @ N/- Lis
RS-485-1_MUTAHUE
s

i

I P40
CATII

MHpukaTtopsl

8 IMCKpPeTHbIX BXOAOB

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

4 DI1 DI2 DI3 DI4 DIS DI6 DI7 DI8 DIC 424V GND D+ D- @ N/- Lis
RS-485-1_ MWTAHUE
L L]

12345

T

RS-485-2 MN24

) HRL

IP 40
CAT Il

Pucynok 1.2. SHUM-2-...-A2E0-11 (cneBa) u IHUM-2-...-A2E0-21 (cnpaBa)

Moaudukauumn SHUM-2-...-A2E0-11 n SHUIM-2-...-A2E0-21 B oT/iMumm OT npenpiayLien
MoaMdUKaLMM AOMNONHAETCH KneMMaMu 8 AUCKPeTHbIX BXxodos (ans SHUIM-2-...-21), unun 4

BXOZOB M 3 Bbixodos (ansg JHUIM-2-...-11).

Moaudukauma «OnTumym»

100Base-TX RS-485-3
[ = ]

11 12113 14 15 16 17|18 19 20 21 22 23 24 25 26

DI3 DI4 DIS DI6 DI7|DI8 DIC +24VGND D+ D- @ N/- L/+
RS-485-1_ MWUTAHUE
L 1L

T T T 7

LAN RS-485-3 RS-485-2 MAN24 V=

a JHUN-2

SFP

11 12 13 14 15 )6 17 18 19 20 21 22 23 26 25 26

OL;:‘ DI1 DI2 DI3 DI4 DIS D6 DI7 DI8 DIC +24VGND D+ D- @ N/~ L/+
RS-485-1 ’HHTAHME

il

CATII

RS-485-2

PucyHok 1.3. 3HUM-2-...-A3E4-21 (cnesa) n SHWUIM-2-...-A25FP4-21 (cnpaBa)

Moaudukauumn SHUM-2-...-A3E4-X1 oTanyaoTca OT npeapliaywmnx HajanuymMem TpeTbero
nopta RS-485 (RS-485-3) u untepderica Ethernet 100Base-TX unu SFP-pasbvema.

JHWIM-2, PykoBopacTBo no akcnayataumu, JHNM.411187.002 P3. Pen 04.2022
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OnucaHue ycTpoicTBa

Moaudukauma «Makcumym»

2 x 100Base-TX 2 x 100Base-FX

11 12 13 14 15 16 17|18 19 20 21 22 23 24 25 26 11 12 13 14 15|16 17 18 19 20 21 22 23 24 25 26

+2V GND D+ D- @ N/- L/+
RS-485-1_  MUTAHUE
L L

=] v

IP 40
CAT il

®<_+ DI1 DI2 DI3 DI4 DI5 DI6 DI7 DI8 DIC +24V GND D+ D- @ N/- L+ <+ DIl DIz DI3 DI4 DI5 [DI6 DI7 DI8 DIC

RS-485-1  NMWTAHUE
L L

Il P40
CAT Il :
78 910 LINK
RS-485-2 A24V=

) HAL

2 nopta Ethernet 100Base-TX (kommyTtaTop, RSTP, PRP) 2 nopta Ethernet 100Base-FX (kommyTatop, RSTP, PRP)

PucyHok 1.4. Mogndukaumm IHNUM-2-...-A2E4x2...

Moaudukauumn JHUM-2-...-A2E4x2-X1 (3HNUM-2-...-A2E4x2FX-X1) oTAnyatoTcs Hanuumem
AByx noptoB Ethernet, koTopble paboTalOT Kak BCTPOEHHbIM KOMMYTAaTOp C MOALEPXKKOWM

npoTokonos pe3epsupoBaHuns RSTP n PRP.

MNonHas CI'IeLl,Md)VIKaLI,Mﬂ KOOa 3aKa3a, Yy4uTbiBakOlWwad BCE BO3MOXHblE MO,EI,VId)VIKaLI,MM

JHWUM-2-...-X1, npuBeaeHa Ha cneayowen CTpaHULe.
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OnucaHue ycTpoicTBa

HoMuHansHoe HanprkeHHe Hanpmsiexme nHTaHua

100 = 57.7 (100) B 220 = 100...245 B~ wan 120...370 B=

400 - 230 (400) B 110 = 40...160 B= (Ge2 noseprs)

690 = 400 (690) B 14 = 18.36 B=

HomMHHaNLHBIA TOK Pafouee HanpAMEHHE OHCKPETHEIX BXOO0E
41=1A (220) = 220 B=

45 =5A HE yKazauo — 24 B=

dHUN-2- I/ - -]

HuTepdefcsl, QHCKPETHRIE BXOALY BbNO0kI

A1EOQ -01—1 xRS-485

A2EQ -01 —2 = RS-485

A2EQ -11 -2 x RS-485,4 DI 3DO

A2EO - 21 —2 x RS-485, 8 DI

A2EO -41—2 x RS-485,4 A0

A3E4 - 11— 3 x RS-485, 1 x Ethernet 100Base-TX, 4 DI 3 DO
A3E4 -21 — 3 x RS-485, 1 x Ethernet 100Base-TX, 8 DI
A3E4 -41 — 2 x RS-485, 1 x Ethernet 100Base-TX, 4 AO

A2E4x2 -11—2 x RS-485, 2 x Ethernet 100Base-TX, 4 DI 3 DO
A2E4x2 -21 —2 x RS-485, 2 x Ethernet 100Base-TX, 8 DI
A2E4x2 -41 —2 x RS-485, 2 x Ethernet 100Base-TX, 4 AO
A2SFP -11—2 x RS-485,1 x 1000M SC GPON, 4 DI 3 DO
A2SFP -21—12 xRS-485,1 x 1000M SC GPON, 8 DI

A2SFP -41 —2 x RS-485,1 x 1000M SC GPON, 4 AO
A2E4x2FX-11 — 2 x RS-485, 2 x Ethernet 100Base-FX, 4 DI 3 DO
A2E4x2FX- 21 — 2 x RS-485, 2 x Ethernet 100Base-FX, 8 DI
A2E4x2FX-41 — 2 x RS-485, 2 x Ethernet 100Base-FX, 4 AO
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OnucaHue ycTpoicTBa

1.3 JHUM-2 KomnakT

YcnoBHoe o6o3HaueHue: JHNM-2-...-32.

Mpeobpa3oBatenb BbINOAHEH B  META//IMYECKOM  Koprnyce, npenycMaTpuBaroLWeEM
kpenneHnve Ha DIN-penbc (o603HaueHne pgng 3akasa: DIN-KP), nmbo Ha cneumanbHbii
KpoHLwWTelrH (0603HaueHne ans 3akasa: RM6-KP).

basoBas moaudukaums

Gl DI-DW - + G2D2-D2 - +
RS-485-1 PWR1  RS-485-2 PWR2

oc = 3HUM-2

® PWR

© RS485-1
® RS485-2
® READY

® ON/OFF
@ L

NPEOBPA30BATE/Ib U3MEPUTENbHbIN
MHOTOOYHKUMOHANBHbIV

OHWN-2-45/100-24-A2E0-32
Ne 40918 02.2018
3x57,7/100B50 Ty /5A
[Tutanue: 18...36 B=, 11 BA

PucyHok 1.5. Mogudwmkaumsa SHUM-2-...-A2E0-32

N3mepuTenbHble npeobpasoBaTtenu 6asosoi Mogudmkauumn SHNUM-2-...-32 nMerT KnemMMmbl
AN MOAKNOYEHUS U3MEPUTENbHbIX LEener HanpsSKeHWs, KOHTPOJS  HamnpshKeHus,
TpaHcopMaTopbl ANS TOKOBbIX Lenen, 12 ANCKpPeTHbIX BXOAOB, 3 peneiHbiX Bbixoaa, 2
nHtepderica RS-485. Hanpsxenune nutaHus npeobpasosartenen 18...36 B=.

Mupukatopbl L1, L2, L3 Ha nnueBoi naHenu OTBeYaloT 33 paboTy yCTaBOK, HACTPOEHHbIX
Ha NOBbIWEeHMEe/NOHMKEHUE HaNpsXKeHns Ha Bxodax L1, L2, L3. MIHauKaTop ropuT 3eN€HbIM
— YCTaBKa BK/IIOYEHA, MUraeT 3eM€HbIM — CpabaTbiBaHME MO MOHWMXXEHWMIO HAaNpsHKeHus,
MWUraeT KpacHbiIM - cpabaTbiBaHME MO MpPEBbLILEHUI0 HanpseHus. HacTpovika noporos
cpabartbiBaHus ocywecTtensetcs nocpeacteom 10 «ES koHdwurypatop» B pasgene
[NCKpeTHble CUrHanbl.
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OnwucaHue ycTpoiicTBa

MuHumanbHaa moaudukaums

| “—
62 D2-D2+ - + Q

L

CAT Il
1P20

9

10 (@) [H[
o/,

D111

1 12 NPEOBPA3OBATE/Nb USMEPUTENbHbIN

% MHOMO®YHKLUOHANBHbLIN

2 B SHUM-2-15/0-24-A2E0-32
No 26848 12.2017

s 3Heprocepsuc
Cpenaxo B Poccum

PucyHok 1.6. Mogndukaumsa SHUIM-2-...-A2E0-32

MuHUManbHas MogudUKaLms oTanyaeTcs ot 6a30BOM OTCYTCTBMEM BXOLOB ANS U3MEPEHUS
HanpsHXXeHusa 1 NO3BONSET U3MepPATb TOK TONbKO MO 04HOM da3e.

HomMuHaNLHLIA TOK HomMuHanNbHOE HanpAMEHHE
1-1A [} — Bes M3MEPHTENBHBIX UENER HANPAKEHHA
5-5A 100 — 57.7 (100) B — nogknioyvenwe yepes TH

400 — 230 (400) B — npaMoe nogknoveHHe

JHUN-2- | |/| -24-A2E0-32

CxeMa BKNIOYEHHA

1 — ogHodazHoe NOAKNKYEHHS
4 — YHHBEPCANkHaA ONA TPeX- W YeTHPEXNPOBOAHN X TPeXhaIHLIX CXeM

SHWM-2, PykosoacTeo no skcnnyatauuu, JHNUM.411187.002 P3. Pen 04.2022 15



OnucaHue ycTpoicTBa

1.4 3HUIM-2 YCBU (PMU)

YcnoBHoe o603HayeHue: SHUM-2-...-X3.

lNpeocbpasosatens JSHWI-2 BbiINOAHEH B /AMTOM  KOpMyce W3  NaacTMacchl,

noAfepXuBatoLWLen ropeHume.

MOAMdJMKaLI,Mﬂ C dHaNnoroebiMn UaMepuTesibHbiIMU BXOAAMU

= 3HUN-2

— # MHOr i —

VCTDOMCTBO € BEKTODHBIX

© %
EAL cira

PucyHok 1.7. Moandwmkaumns SHNUM-2-...-A1E4-13-PTP

He

N3meputenbHble npeobpazosatenn mopgudwmkaummn HWUM-2-...-X3 wuMeroT Tpu KaHana

n3MepeHui Toka (la, Ib, Ic), Tpu KaHana HanpsKeHUs oTHoCcMTeNbHO obLwei Touku (Ua, Ub,

Uc, Un), 5 anckpeTHbix Bxoao., 1 nopt Ethernet, a Takxxe onuMOHaNbHO AONOAHUTENbHbIN

nopt Ethernet c nopgaepxkon npotokona PTPv2, ceHCcopHy naHenb Ans otobpaxeHus

nsmepenuit u [NMOHACC/GPS-npuéMHUK AN CUHXPOHM3ALUKN BPEMEHM.

JHWIM-2, PykoBopacTBo no akcnayataumu, JHNM.411187.002 P3. Pen 04.2022
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OnucaHue ycTpoicTBa

HomuHanbHOE HanpaweHHe HanpameHue nuTaHua

100 - 57.7 (100) B 220 = 100...265 B~ wnu 120...370 B=
— 230 (400) B 14 —18..36 B=

650 — 400 (690) B

HoMHHaNbHLIF TOK
41-1A
45-5A

WuTepdeicsl M onuMK

A1E4-03 — 1 x RS-485, 1 x 100Base-T

A1E4-13 — 1 x RS-485, 1 x 100Base-T, uBeTHOM CEHCOPHbIM 3KpaH

A1E4-13-PTP —1 x RS-485, 2 x 100Base-T, uBeTHOM ceHCOPHbIN 3kpaH, IEEE 1588v2 PTP
A1E4-23 — 1 x RS-485, 1 x 100Base-T, uBeTHoOW CeHCOpHbIM 3KpaH, npueMHuk MMTIOHACC/GPS

Moaudukaums ¢ nopaepxkkon M3K 61850-9-2

f

= IHUN-2

YCTPORCTBO CHmxp P P

RS-485
IRIG-A(B)

EIAET
@M CeE ,,s,s

Y
= P CATH Va7  [ajachids s

PucyHok 1.8. Mogndwmkaumns IHNUM-2-0-...-A1E4-23

N3meputenoHole npeobpasosatenn mogudwmkaumm  DHWUM-2-0-...-X3  He

MMEKT

aHANOroBbIX BXOAOB M MOAKIHYAKTCA B LWMHY npouecca cornacHo M3K 61850-9-2

(wactota BbibopkK: 80 TOYeK Ha Mepuon MPOMbLIWAEHHOM YacTOThbl). 3T MOAMDUKALMM

MMeKT 5 AMCKpeTHbIX BXOAO0B, 3 OMCKpPETHbIX Bbixoaa, 2 nopta Ethernet, a Takxe

ONUMOHaNbHO ceHcopHyt naHenb n NMOHACC/GPS-npnéMHuK.

JHWIM-2, PykoBopacTBo no akcnayataumu, JHNM.411187.002 P3. Pen 04.2022
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OnucaHue ycTpoicTBa

HanpaxeHde NHTaHWA

220 —100...265 B~ mnu 120...370 B=
24 —18..36 B=

HuTepdeicbl H ONUHH

A1E4-03 —1 x RS-485, 1 x 100Base-T
A1lE4-13 — ... + UBETHOM CEHCOPHbIN IKPaH
AlE4-23 — ... + BcTpoeHHbI npueMHuk MMOHACC/GPS

MNpumep 3anucu 0603HaveHna npeobpasosatens JHUIM-2:

® C HOMWHA/IbHLIM BXOAHbIM TOKOM 5 A, HOMUHANbHLIM BXOAHbBIM HaNPSXKEHNEM
57,7(100) B, nanpskennem nutanms 100...265 B~, 45...55 Ty nnamn 120...370 B=, ¢
04HUM uHTepdericoMm RS-485, npu ero 3akase n B JOKYMEHTaUMK APYrOM NPOAYKLUUMU,
B KOTOPOM OH MOXET ObITb NPUMEHEH:

«[peobpazosamens usmepumenvHbili MHO20YHKUUOHANbHDbIG IHUIT-2-45/100-220-A1E0-
01 TY 4221-892-53329198-07»;

® C HOMWHANbHbIM BXOAHbIM TOKOM 5 A, HOMUHAJIbHBIM BXOAHbIM HanpshXeHneMm
230(400) B, HanpsxeHneM nuTaHua 18...36 B=, c Tpemsa nHtepdericamm RS-485,
uHtepdencoM Ethernet, ¢ 8 AMCKpeTHbIMM BXOAAMU, NMPU €ro 3aKase 1 B
AOKYMEHTauUn Apyrom NpoayKuun, B KOTOPOM OH MOXKET ObITb NPUMEHEH:

«[lpeobpazosamensv usMepumesnbHbiii MH020QyHKUUOHANbHbIG IHUIT-2-45/400-24-A3E4-21
TY 4221-892-53329198-07».

1.5 KoHcTpykumsa u rabaputHble pasmepbl

e 3JHUM-2-...-X1

[abapuTHble pa3Mepbl npeobpaszosatens JHUIM-2-...-X1 npuBeneHbl Ha pucyHke 1.9.
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OnucaHue ycTpoicTBa

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 A
%%%%%%%%%%%%%%%%
.'%' DIl DI2 DI3 DI4 DIS DI6 DI7 DI DIC +24VGND D+ D- & N/~ L/+

RS-485-1  MWTAHUE
12345

678910

75 Mm

LAN-1 LAN-2 RS-485-2 A2 V=

= 3HUN-2 © M

5

la le Ua Ub Uc Un
9D %Y 9% G 0% Y%
[ 4 9

3 5 7 8 10 | "

110 mm

5 " —
) s o

EBE58EEEEE06E668

| | 8 |

PucyHok 1.9. NabapuTHbie pa3mepbl npeobpasosatens SHUM-2-...-X1 (nuuesas naHens Modugpukayuu
SHUI-2-45/100-24-A3E4-21)

e JHUM-2-...-32

[@abapuTHble pa3mepbl npeobpasoBatens JDHUIM-2-...-32 ¢ kpenneHnem DIN-KP
npuBeaeHbl HA PUCYHKE - NS ycmpolcms, 8binyweHHbix 00 uwas 2021, pazmep 51,6 mm.

PucyHok 1.10.

Kpennenne DIN-KP MoHTMpyeTcs Ha kopnyce npeobpasosatens JHWUIM-2-..-32 ¢
NMOMOLLbIK ABYX BUHTOB M3x5 MM (noTan).
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OnucaHue ycTpoicTBa

i m
A
|
g
g
g
g
g
g
3 O
CATII Z 9 ]
P20 Z
ol ™M 0
H OFF ~ (i
DIt COM !
DIz K|
NPEOGPA3OBATENb M3MEPUTENBHBIA
MHOTO®YHKLMOHABHbIA Loc @
9HWN-2-45/100-24-A2E0-32 E
Ne 40918 02.2018
36T, T/100B50TY/5A  WE R,
[Turanwe: 18...36 B=, 11 BA Caenao 8 Poccu
aa
Y 7
Y —
- 38 MM -
- 53,3 MM -
- 57,7 MM -
- 67 MM .
2 ] , i N - -
= ;

A
=
0)) &
[Fa)
™~
3
i@ @ )
%
~| Y Y
$ A"
—
- 55 MM -
- 70 MM -
100 mm

i
Y

* - 0n19 ycmpoticms, gbinyujeHHbix 00 urons 2021, pazmep 51,6 mm.
PucyHok 1.10. FabapuTHble pa3mepbl npeobpasosatens IHUM-2-...-32.
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OnucaHue ycTpoicTBa

B komnnekt noctaBku npeobpasoBatens JHWUI-2-...-32 MOXeT BXOAWUTb CneLManbHbii
MeTaNM4yeckni KpoHwTenH RM6-KP, npegHa3HayeHHbIM Ans ycTaHOBKM Npeobpasosartens

B KPY3 RM6 (Schneider Electric).

MNpeobpasosatens JHUI-2-...-32 3akpennseTca Ha KPOHLUTENMHE C NMOMOLLbI0 3 BMHTOB

M4x6 MM (n/cd), Kak NokKa3aHo Ha pucyHke 1.11.

Pucyrok 1.11. Cnocob yctaHoBku npeobpasosatens IHUM-2-...-32 Ha kpoHwTeliH RM6-KP

abapuTtHblie pa3mepbl KpoHwTerHa RM6-KP npeactasneHbl Ha pucyHke 1.12.

v J

75 Mm

173,5 MM L 137,5 MM
91,55 mm

|
B

91,55 MM
50 mm
84 mm

L,

123,86 mMm
161,5 mm -

323,5 mm N

PucyHok 1.12. labapuTHble pa3mepbl KpoHLWwTenHa RM6-KP
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OnucaHue ycTpoicTBa

e JHUM-2-...-X3

abapuTtHbie pa3mepbl npeobpasosatens JHUNM-2-...-X3 npuBeaeHbl Ha pucyHke 1.13.

166 mm __

1] = JHUN-2 [ E
[

LAN-1

Rs-485

.
106 mm

=
@ % o
P4 A
D [H[ CATH Ij ‘
i _‘:__;_‘77 ‘
I S E
& @ | 0
<
- ’
1 - —— Y
o o e o o
£ |
O gi O
I N [ W
i n |
| ‘
| | ]
g =
. = &
@ s e (o) o & -
by g Qg (o) Ek
\\ E
= =
U L"_WJ L 7'
- Ny Y s
S ' \
{ Vo W) |
o N
151 Mm _

PucyHok 1.13. FabaputHele pa3mepbl npeobpasosatens IHUIM-2-...-X3 (nMueBas naHenb MoaMdUKaLUM
JHMN-2-45/100-220-A1E4-13-PTP)

[opa, KpbIWKOM pacnonarakTcs BUMHTOBbIE KNEMMbl ANs MOAKIHOYEHUS U3MEpPUTESbHbIX
uenen, AMCKPETHbIX CUrHANOB U uenen nutanus (cm. puc. 1.14, 1.15).
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OnucaHue ycTpoicTBa

DI5 DI3 DI1
OO0 OO O 55e ©00
OO0 pe N 1
Ua Ub Uc Un la* la Ib* Ib Ic* Ic DI4 DI2 DIC
Bxop uener HanpsxxeHus Bxopn, TokoBbIX Lenen 'D‘m;')((%eﬂ?ble MutaHue
PucyHok 1.14. Pacnonoxenue knemm IHUM-2-...-X3
536 BoR B DI5 DI3 DI1
00O
000000 "Foo 000
PE N/- L/+
DI4 DI2 DIC
[nckpeTHble LuckpeTHble
LAN1 LAN2 e B MuTaHue

PucyHok 1.15. PacnonoxeHue knemMM n untepdercos JHUM-2-0-...-X3
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TexHnyeckue XapaKTepUCTUKn

2.1

211

212

213

2.14

2.15

TexHUYecKne XapakTepucTUKM

Bxoabl TOKa U HanpsKeHus

HoMWHanbHble 3HaYeHWs BXOAHbIX TOKOB M HANPSHXKEHUM, U3MepsieMblX MOLLHOCTEN
npvBeaeHbl B Tabnmue 2.1.

Tabnuua 2.1
Hanpsxe HanpsxeHue TOK asbl,  MOLLHOCTb MOLLHOCTb
Hue NINHEnHoe Iy, A dasbl, CyMMapHas,
tdasHoe, (MexmydaszHoe), Puo, BT P, BT
Uno, B Ui, B Ono, Bap Oy, Bap
Sho, BA S, BA
SHUM-2-41/100... 57,7 100 1 57,7 1731
SHWUM-2-45/100... 57,7 100 5 288,5 865,5
SHUM-2-41/400... 230 400 1 230 690
SHWUM-2-45/400... 230 400 5 1150 3450
SHUM-2-41/690... 400 690 1 400 1200
SHWUM-2-45/690... 400 690 5 2000 6000
JHMM-2-11/0-...-3 - - 1 - -
JHMUM-2-15/0-...-32 - - 5 - -

JHUN-2-0%-... 57,7 100 5 288,5 865,5
*- pna JHUM-2 YCBU ¢ nopaepxkor npuéma notoka MIK 61850 9-2 Ha Bxone nepBUYHbIE 3HAYEHUS
npeobpasyloTcs A0 HOMUHANbHBIX, U BCS AanbHelwas 06paboTka NpoMCXoamT 4S8 3TUX 3HAYEHUM.

MNpumeuanume: C aueapsa 2021 ropa mogudumkaumnsa SHUMM-2 ¢ HOMUHANBHBIM HanpsxeHuem 380 B
3aMeHeHa Ha MogMdMKaLM C HOMUHaNbHbIM HanpskeHnem 400 B. MMpoune xapakTepucTMkm m
CXeMbl MOAKMIOYEHUS AaHHbIX MOAUbUKALMIA COBNAAALOT.

HoMunHanbHOe 3HauyeHue wu3sMepsemom uyactotbl fy, = 50 lu. HOMWHanbHOe 3HauyeHue
Ko3bdUUMEHTA aKTUBHOM MOLIHOCTU €OS ¢ = 1, KO3pbduMUMeHTa peaKTUBHOM MOLLHOCTU
sin g =1.

MNonHas MowWHOCTb, MoTpebnsiemMas Kaxpaon nocnepoBatenbHow uenbto SHUM-2 npu
HOMMHaNIbHOM 3HAYE€HUU CUJIbl TOKA U HOMUHANIbHOM 3Ha4YeHun YyactoTbl He 6onee 0,1 BA.

MNonHas MowHOCTb, noTpebnsiemas Kaxaow napannenoHor uenbto SHUM-2  npu
HOMWHA/IbBHOM 3HAYEHUM HAMNpPSHKEHUS U HOMMHANBHOM 3HAYeHMM 4acToTbl, He Gonee
0,1 BA. BxogHoe conpoTuBneHue uenen HanpskeHnsa — He meHee 4 MOM.

Mogudukaums SHWUIM-2-...-32 uMeeT Tpu [OMNOSHUTENbHbIX AHANOrOBbIX BXOA4A [ANS
KOHTpong Hanuuma Hanpsxenus (L1, L2, L3). Ouana3oH u3MepseMbiXx HanpsXXeHun
1...300 B ACunun 1...400 B DC.
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2.2 Usmepsiemble napamMeTpbl

Ona mopudukaumuin JHUM-2-...-X1, DHUIM-2-...-32

2.2.1 JHWUIM-2 obecneunBaloT M3MepeHue M nepepadvy no uHTepderncam nocnenoBaTesibHOM
CBSI3U:

e RMS napameTpoB pexunma aneKTpuyecKon cetu:

— CpefHeKBagpaTUYeCcKne 3HAYEHUS MNEepeMEeHHOro TOKa W HanpsXKeHus, aKTUBHOM,
pPeakTMBHOM WM MOSIHOM MOLWHOCTEN, 3HEPIrMM AKTUBHOW U PEaAKTUBHOM B MNPSMOM U
0O6paTHOM HanpaBneHUAX;

® [apaMETpPOB peXnMa BHEKTDMLIGCKOVI CETU Ha OCHOBE TOKOB U Haﬂpﬂ)KeHMVI OCHOBHOM
4aCTOThbl:

— [EenCTBylLWMe 3HAYEHMS MEPEMEHHOro TOKa, HanpsXXeHwe, akTUBHOW, peakTUBHOM M
MOMIHOM MOLLHOCTEN;

— YacToTbl CeTH;
— KO3 dMLUMEHTOB MOLLHOCTHK cOoS @ (tg @; @) (Nnoda3Ho u cpenHero);

— OTAEeNbHbIX MapaMeTpoB Ka4yecTBA 3JNEKTPOIHEPrMM —  HAMPSHKEHWE HyneBon
nocneposatensHocTu (Ug), HanpskeHune npsmon nocnegosatensHoctu (Us), HanpskeHue
obpatHon nocneposatenbHoctn (Uz), KO3DPUUMEHT HECMMMETPUM HANPSHKEHUI MO
obpaTtHoM nocnepoBatenbHOCTU (Kau), KOIDPUUMEHT MCKAXKEHUS CUHYCOMOANBHOCTU
kpuBor HanpsxxkeHus (Ku), Tok Hynesor nocneposatenbHoct (lg), ToK npsiMon
nocneposatenoHoct (1), Tok obpaTHoM nocnepoBatenbHoctn (l;), Ko3pduUUMeEHT
HecummeTpun ToKOB (Kz)), KOIPDULMEHT UCKAKEHUS CMHYCOMAANBHOCTU KPUBOM TOKA
(K)), KO3 dUUMEHT rapMOHMYECKUX UCKaxeHun (THD).

2.2.2 JHUM-2 obecneumBaloT nepepavy M3MepsSiEMbIX M BblYUCASIEMbIX MapaMeTpoB B

COOTBETCTBUM C Tabnuuen 2.2 no umodposbiM nHTepdeincam RS-485 (oo 3 wr.) u Ethernet
100Base-TX (no 4 knuMeHTOB).

Tabnuua 2.2
3-x 4-x
0603Haue
Mapametp e npoBoAHas npoBoAHas
cxema cxema
LevictBytolee 3HaYeHUe HasHOro HanpsHKeHUs Us - +
Uc - +
CpepHee peicTBytoulee 3HaveHne dasHoro HanpskeHus | U, - +
Uas + +
[Levicteytolee 3Ha4YeHHe MexayhasHOro HanpsKeHus Usc + +
Uca + +

SHWM-2, PykosoacTeo no skcnnyatauuu, JHNUM.411187.002 P3. Pen 04.2022 25



TexHUYecKMe XapaKTepUCTUKM

3-x 4-x
Mapametp DO0SHANE npoBoAHas npoBoAHas
cxema cxema

CpepHee peicTBytoliee 3HaveHMe MexaydasHoro Ucpn. . .
HanpsKeHus

I + +
[evictBylolee 3Ha4YeHne $has3Horo Toka lg + +

Ic + +
CpegHee pevicTByloulee 3Ha4YeHne ha3Horo Toka lep + +

Pa o +
AKTMBHAs MOLHOCTb (a3bl HAarpysku Ps - +

Pc = +
CyMMapHasi akTMBHasi MOLLHOCTb P + +

(0] - +
PeakTnBHas MOLLHOCTb a3kl HAarpy3Kku Os = &

Qc - +
CyMMapHasi peakT1BHas MOLLHOCTb 0] + +

Sa = +
[MonHas MOWHOCTb Ga3bl HArpy3Ku Sg - +

Sc S +
CyMMapHasi NosiHas MOLWWHOCTb S + +
YacroTa cetu F i i
AKTMBHas 3Heprus Wh + +
PeakTnBHas 3Heprus Varh + +
¢ dpasa A Cos/tg/@a - +
¢ daza B Ccos/tg/@s - +
¢ daza C C0s/tg/Pc - +
¢ obwnii cos/tg/¢ + +
HanpsyeHune HyneBow nocneaoBaTenbHOCTH Uo - +
HanpsykeHune npsiMoi NocnenoBaTe/IbHOCTH U, - +
HanpsyeHune o6paTHOM nocnenoBaTebHOCTH U, - +
KoadpduumeHT HeCMMMETPUM HAaNpsSXKEHMI MO 06paTHOM «

U - v

Uz
nocnenoBaTebHOCTU Kzu =U_
1

KoadpdurumeHT nckaxeHns CMHYCOMAaNnbHOCTU KPUBOM

JU%-Us? Ku - +

HanpskeHus Ky=

Uin

Tok HyneBow nNocneaoBaTeNbHOCTH lo = i
Tok npsAMOM NocnefoBaTeNIbHOCTH P - +
Tok 0bpaTHOM NoCef0BaTENbHOCTH I, = +
AKTVMBHas MOLLHOCTb HY/IeBOW NoC/ief0BaTeNbHOCTH Po - +
PeakTMBHas MOLWHOCTb HYNEBOM NOCNEA0BATENBHOCTH Qo = +
KoadhdruMeHT HECMMMETPUKM TOKOB N0 06PaTHOW ¢

2 21 - +

1
nocneposaTesibHoCcTh Ky =
1

KOBCDCDMLI,MEHT NCKaXXEHUA CUHYCOMAOANbHOCTU KPMBOVI

1’12_Ilh2 K - +

Lin
KoadpdurumeHT rapMOHUYECKUX UCKAXKEHWUN

ToKa K=

THD=(P-P1)/P; THD ] '
MNpuMeyaHus:
1. 3HaK «+» unn «-» 0603Ha4YaeT U3MepSEeTCa UK HE U3MEPSETCS AAHHbIA NapaMeTp AN YKa3aHHOM CXeMbI
MOAK/HYEHMS;

2. 3HA4YEeHUsI TOKOB, Hal'lpﬂ)KEHMVI M MOLLHOCTEM TaKXXe BbIYMCASKOTCS M MO OCHOBHOM rapMoOHUKeE;
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2.2.3

224

2.2.5

2.2.6

2.2.7

3. nop CpefHUM [elcTBylOWMM 3HayeHneM da3Horo Toka (basHoro M MexaydasHoro HanpskeHui)
NOHMMAeTCs cpeaHeapudMeTMyeckoe 3HavyeHne CyMMbl AEeUCTBYIOLWMX 3HAYEHUIN Pa3HbIX TOKOB (Pas3HbIX U
MexaydasHbIX HanpsXXeHu).

CxeMa nNOOKNIOYEHUS K  M3MEpUTENbHbIM  LensM  YHUBEpCanbHas: Tpex-  Wiau
4yeTblpexnpoBOAHAs, 334aeTcq C MOMOLWbK  nporpamMMHoro  obecnedveHns  «ES
KoHdurypatop».

Mpn HEo6X0AMMOCTM MMEeeTCs BO3MOXHOCTb BKIKOUYMTb (QYHKLMIO OTCEYEHMS ManbiX
3HAYeHMI, B ITOM CJlyyae 3HAYEHMS TOKOB M HAMPSXKEHUMM Huxe nopora OynyT
nepenaBaTbCsl HyneBbiMW. [lapaMeTpbl MOpPOroB O6HYNEHUS BTOPUYHBIX 3HAYEHWM MO
YMONYaHUIO YKa3aHbl B Tabn. 2.3.

Tabnuua 2.3

Oasoe 577 B 18 0,58

HanpsxeHue 230 B 4 B 2 B
400 B 3B 4B

e 100 B 173 B 0,87 B

H::;:)::s“e 400 B 6,93 B 3,46 B
690 B 13,86 B 17,32 B

o 1A 8 MA 4 mA
5A 40 MA 20 MA

Korpa 3HayeHue n3MepsieMoit BeiMUMHbI Obino 0, HEHyNneBoe 3HayeHue MpUAET TOMbKO
nocne Toro, Kak MU3MepeHHOe 3HayeHue MpeBbICUT 3HauYeHue nopora npesbiweHus. Korpa
3HAYeHWe U3MEepSEMON BeIMYUHBI Bbl10 He HyneBbiM, O NPUAET TOMBKO NOC/IE TOro, Kak
M3MepeHHOe 3HAYEeHNe CTAHET MeHbLUE 3HAYEHMSI NOPOra NPU CHUXKEHUMN.

Mpu HacTpoike npubopa 3a4aéTcs NOPOr MpuU MPEBBILEHUU M TUCTepe3nC (Mopor npu
CHMXXEHUM PaBEH Pa3HOCTM 3TUX NapaMeTpoB).

[nga Bcex MoandmKaumim 4OCTYNHA NPOrpaMMHas MUHBEPCUA HANPaBAEHUS TOKA MO KaXXa0M
n3 Tpéx das.

JHWUM-2 obecneunsatoT 06paboTKy M nepenayy aHanOroBbiX MApPaMeTpoB 3HAYEHUM
TemnepaTypbl, MONYYEHHbIX OT BHELIHEro YyCTPOMCTBA U3MEpeHUs TeMnepaTypbl «3HOM.

Onsa moaudumkaunin JHUN-2-...-X3

Moaudukauun DHWUM-2-...-X3 BbINOAHAT GYHKUMM YCTPOMUCTB CUHXPOHM3UPOBAHHbBIX
BEKTOPHbIX U3MEPEHUM U OCYLLECTBASIOT U3MEPEHUS:

e 3HayeHuit Moay/el CUHXPOHU3UPOBAHHbIX BEKTOPOB (ha3HbIX HAMPSKEHWIA;
e 3HayeHuit Moay/ei CUHXPOHU3UPOBAHHbIX BEKTOPOB (Da3HbIX TOKOB;

e 3HAyeHun abCoNTHOro yrna CMHXpOHU3UPOBAHHbLIX BEKTOPOB (baBHbIX Haﬂpﬂ)KeHMVl;
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2.2.8

e 3HayeHMI abCONOTHOrO YrN1a CUHXPOHU3MPOBAHHbIX BEKTOPOB (ha3HbIX TOKOB

(onpeneneHve abCoONOTHOrO yria B COOTBETCTBMM €O cTaHpapTom IEEE C37.118-

2011);
® 4acToTbl NOA3HO;
e OCHOBHOWM YacCTOTbl;

® CKOpPOCTM U3MEHEHNA YaCTOTbl U OP.

YacToTa nepenaum pesynbTatoB Mamepenuii 4o 100 3HayeHuMl B cekyHay. MeTka BpeMeHu

MPUCBAMBAETCS KAXKAOMY U3MEPEHMIO.

JHWUM-2-...-X3 obecneymBaloT nepepavy M3MepsieMbiX U BbIYMCASEMbBIX MApaMeTpoB B

COOTBETCTBUM C Tabnmuen 2.4 no undposomy nHtepdericy Ethernet 100Base-TX.

Tabnuua 2.4

LevictBytolee 3Ha4YeHUe HasHOro HanpsHKeHUs

[evicteytolee 3Ha4YeHne MexxayhasHOro HanpskeHus

[evicTBylolee 3Ha4YeHne $Ha3HOro Toka

AKTUBHast MOLLHOCTb a3bl Harpy3Ku
CyMMapHasi akTMBHasi MOLLHOCTb
PeakTnBHas MOLWHOCTb (a3bl HArpy3Ku
CyMMapHasi peakTMBHas MOLLHOCTb
MonHag MOLWHOCTb (a3bl Harpy3ku
CyMMapHasi No/iHas MOLLHOCTb
KocuHyc ¢

OcHoBHas YacToTa

Yactota dasbl A

YactoTa da3bl B

YactoTta dazbl C

CKOpOCTb M3MEHEHWUS OCHOBHOM 4acTOTbl
CKOpOCTb M3MEHEHUS YacTOoTbl dasbl A
CKopOoCTb M3MeHEeHUS YacToTbl dasbl B
CkopoCTb M3MeHeHUs YacToTbl dasbl C
HanpsykeHne HyneBow nocnenoBaTelbHOCTH
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UAB

COSPa
CoSQg
COSQc

Fa
Fb
Fc
dF
dFa
dFb
dFc
Uo

+ + +

+ 4+ + + F F F F F o+ F F F o+ F o+ o+ o+ o+
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2.29

2.2.10

2.2.11

2.3

231

2.3.2

Mapametp 0603HauyeHne

HanpsykeHne npsMoi nocnenoBaTesibHOCTH U,

HanpskeHne obpaTHOM NociefoBaTeNbHOCTH U,

TokK HyneBoW NOCNeL0BATENbHOCTH lo

Tok npsiIMOM NocnenoBaTe/IbHOCTH P

Tok o6paTHOM nocnenoBaTeNbHOCTH I,
MNpumeyaHus:

Phasor RMS

+ -

+ + + +

1. Phasor - 3HauyeHMs1, BblUMCNSEMbIE MO OCHOBHOM rapMoHKKe U nepeparoimeca B BEKTOpHOM BULE;
2. RMS - 3HaueHus, BbluMCNSIEMbIE MO BCEM rapMoOHMWKaM 1 nepegaroumecs B aHaioroeomM emae,;
3. 3HaK «+» UNu «-» 0603HaYaeT AOCTYNEH nnn He AOoCTyneH [aHHbINA napaMeTp B COOTBETCTBYHOLLEM BULE.

JHWUM-2-0-...-X3 nopaepxueaet npueM 1 unm 2 notokoB MIK 61850-9-2 ¢ yactoTton

Bbibopok 80 Touek 3a nepwop. [pu npueme AByX MOTOKOB M3 OAHOrMO MCMOMb3YHTCA

3Ha4yeHunqa ToKoB, 13 gpyroro — Hal'lpﬂ)l(eHMlZ.

Cxema noaKNIrYeHNAa K U3MepUTebHbIM LEMAM — YeTblpeEXNPOBOAHAs.

Ona moandukaumnm IHUM-2-...-X3 pocTynHa nporpaMMHag MHBEPCUS HAaNpPaBAEHUS TOKA U

HaNpSXKeHMA NO KaXO0M M3 TPéX ¢as.

YcnoBusa akcnayataumm

Paboune ycnosus npumerHeHus SHUM-2 npuseneHsbl B Tabnuue 2.5.

Tabnuua 2.5
N2 [Mapamertp 3HaueHue
1.  TemnepaTypa okpyxatoLiero Bosayxa, °C -40...+70Y
2. | OTHocuTenbHas BNAXHOCTb BO3Ayxa Npu Temnepatype +35 °C, % 1o 95
3 AtMmocdepHoe pasneHue, klla (MM pT. €T.) 65...106,7 (487,5...800)
4. | YacTtoTa BXOAHOro curHana, u, 505
5.  Tok, % oT HOMUHANbHOIO 3HaYEHMS 1+200 (2+200; 8+800)?
6. | BxomHoe HanpseHue, % OT HOMMHANBHOIO 3HAUYEHUS 5+150
7.  KoadduumeHT akTUBHOM MOLLHOCTH COS ¢ £(0...1...0)
8. | KoadduumeHT peakTMBHOM MOLLHOCTH Sin ¢ +(0...1...0)
9.  KoapdUUMEHT UCKAKEHUS CUHYCOMUAANBHOCTU BXOAHOIO HanpsxeHus, % o 100
10.  Ko3dpduuMEHT nCKaKeHUs CUHYCOMAANBHOCTM BXOLHOIO TOKa, % no 100
11. [ranasoH BbICWIMX FapMOHUYECKMX COCTAaBASOLMX BXOAHOMO CMrHana, ot 2 ao 19%
NpU KOTOPbIX COXPAHAKOTCS YCTaHOBNEHHbIE 3HAYEHUS METPOIOTUYECKUX
XapaKTEPUCTUK
MNpuMeyaHus:
D nna mogmudukaumin ¢ LCD-gmucnneem (AHUM-2-...-13, SHUM-2-...-23) TeMnepaTypa OKpYXatoLLero Bo3ayxa
-20...+70°C;

2 HasHauyeHue auanasoHos 2+200; 8+800 npueeneHo B n. 3.1 HaCTOALEro PyKOBOACTEA;
3 nng moambukaumin IHUM-2-...-X1, SHNM-2-...-32.

Pexxum paboTbl

npeobpasoBatenenn IHUI-2

HenpepbIBHOW paboTbl HEOrPAHUYEHHAS.
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233

234

2.35

2.3.6

2.3.7

2.3.8

2.39

2.3.10

2311

2.3.12

2.3.13

Bpems rotoBHOCTM K paboTe npu BkAtoueHnn nutauma ang JHUNM-2-...-X1 n SHUIM-2-...-32
- 10 cek, ans DQHWUM-2-...-X3 - He 6onee 1 MUH.

Bpems yctaHoBneHus paboyero pexuma (npepBaputenbHoro nporpeea) He 6onee 10 MuH.

HopMasnbHble yCI0BUA NPUMEHEHWUS NPUBEAEHDI B TabnuLe 2.6:

Tabnuua 2.6
1. TemnepaTypa okpyxatowero Bo3ayxa, °C +15...25
2.  OTHOCMTenbHas BNAXHOCTb BO34yXa, % 0o 95
3. AtmocdepHoe naBneHwme, kla (MM pT. CT.) 65...106,7 (487,5...800)

MNpeocbpasosatens JHWUIM-2 cencMOCTOMKMIA MNpU  YCTAHOBKE HA KOHCTPYKUMM MNpu
BO34ENCTBUM 3eMNETPSICEHMS MHTEHCMBHOCTBIO He B6onee 9 6annos no MSK-64.

MakcMManbHas BbICOTA HAA4 YPOBHEM MOpS 419 3KCnyaTaumm npeobpasosartenei JHNIM-2
- 3500 meTtpos.

Hopma cpeaHert HapaboTkM Ha 0TKa3 npeobpasosaTtenen SHWUI-2 B HOpManbHbIX
ycnosuax npumeHenus coctasnset 100000 u.

MonHbIN cpeaHni cpok cnyxbbl npeobpaszosatenen JHUIM-2 coctasnsiet 20 net. CpepHee
BpeMs BOCCTAHOBNEHMSA paboTocnocobHoro coctosiHus npeobpasosatenen JHUIM-2 He
bonee 1 u.

JHWNNM-2 cooTBeTcTBytoT TpeboaHuam TP TC 004/2011 «O 6e30nacHOCTU HU3KOBOJSILTHOIO
obopypoBaHusi, TP TC 020/2011 «2nekTpoMarHUTHasi COBMECTUMOCTb TEXHWYECKMX
cpencte» (oeknapaumsa o cootsetrctBum EASC N RU [-RU.HB26.B.01230/20 ot
20.04.2020).

Mpeobpa3zosatenu SHWUI-2 3apernctpupoBaHbl B [0CYyAapCTBEHHOM peecTpe CpeacTs
nsmepenuit 3a N2 56174-14. CBnaetenpCctBo 06 yTBEPXKAEHUN TUNA CPEACTB U3MEPEHUN
0C.C.34.001.A Ne53757/2 ot 26.12.2018.

Mo TpeboBaHuam 6Ge3onacHoctM npeobpasosatenn DHWUIM-2 cooTeetctBytoT [OCT
12.2.091-2012.

CreneHb 3awmTbl IP40 ana moamdukaunn SHWUM-2-...-X1, JHUM-2-...-X3 n IP20 ansa
mMoamdukaumm JHUM-2-...-32 no NOCT 14254-2015. MNMpeobpazosatenn SHNUM-2 pnomkHbI
YCTaHaBNMBATLCS B WKadaxX TeneMexaHUKK: B LKadax co CTeneHbto 3awmTbl oo IP54 - 6e3
LOMOMHUTENIbHON BEHTUASAUMK, B WKadax CO cTeneHbto 3awmtbl nocne IP54 - ¢
AOMNOSIHUTENbHOM BEHTUNSILMEN.
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2.3.14

24

241

JHUM-2 sasnaoTcd MHOrOMYHKUMOHANbHbIMKW, BOCCTAHABAMBAEMbIMU, PEMOHTUPYEMbIMHU

n3poennamMmn u npeaHasHaydeHbl On4a prFJ'IOCYTOLIHOﬁ aKkcnnyatauMn B CTauMOHAPHbIX

yCnoBuAaxX B Npon3BOACTBEHHbLIX MOMELWEHUAX.

MeTtponornyeckue xapakTepucTMKm

MeTponoruyeckme xapaktepuctukm npeobpasosatenent JHUIM-2 ykasaHbl B Tabnuue 2.7.

Tabnuua 2.7

HoMuHanbHble 3HaYeHWs GasHoro (IMHENHOro) HanpskeHus, B ¥

[OunanasoH uamepeHuii HanpsxkeHus, % oT Uuom

lNpepenbl [oONycKaeMon OCHOBHOM MOFPELHOCTU WM3MEepeHUN
CpefHeKBaApaTMYecKoro 3HayeHuss @asHoro  (IMHEMHOro)
HanpshxkeHus, % °)

HoMuHanbHblE 3HAYEHMS CUJIbI NEPEMEHHOTO ToKa, A 4
[nanasoH u3aMepeHui Cubl NEPEMEHHOIO TOKA, % OT lyom
lpenenbl AOMyCKaeMoM OCHOBHOW MOrPeWwHOCTU M3MEepPEeHUn
CpefHeKBaLpaTUYECKOro 3HAUYEHUS CUITbl NEPEMEHHOTO ToKa, % ©

HoMuHanbHoe 3HaveHne usMepsieMoin 4acToThl, 'y,

[nanasoH usmepeHui 4acToThl, Iy

MNpepenbl ponyckaemMow OCHOBHOW aBCOMOTHOW NOrpeLlHOCTM
M3MepeHui YacToThl, 'y,

HoMuHanbHoe 3HaveHne Ko3dduUMeHTa MOLWHOCTU COSE
[unanasoH usmepeHuii KoaphuumeHTa MOLHOCTU COSQ

MNpepenbl [onyckaemMow OCHOBHOW aBCOMOTHOW MNOrpeLlHOCTH
u3MepeHut KoapduumeHTa MolHOCTU (NodasHO u cpeaHui)
cosep

Mpepenbl AOMycKaeMoOW OCHOBHOW MOrpPeWwHOCTU WU3MEPEHUN
ha3HoM 1 TpexdasHoW aKTUBHOM (peakTMBHOM) MOLLHOCTH, %

MNpepenbl [ONYCKaeMOM OCHOBHOM MOrPELHOCTU M3MEpPEeHUM
$a3HoW M TpexdasHOM NONHOM MOLLHOCTH, %

[unanasoH naMepeHuin yrna $asoBoro casura Mexay ¢asHbiMu
HanpPSYXeHUAMMU OCHOBHOM rapMOHUKK
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57,7 (100); 220 (380); 230 (400);
400 (690)

B 3aBUCMMOCTM OT UCMOJTHEHUS
ot 5 po 150 Bkntou.
npuBeAeHHas norpewHocTs +0,2

OTHOCUTENIbHAA MOrPELIHOCTb
40,2 npu 0,2Uuon < U < 1,5U,0n”
+0,75 npy 0,05Uon < U < 0,2Uson

1; 5 B 3aBUCMMOCTM OT UCMOSTHEHMSA

ot 1 po 200 BKAOYUTENBHO
npuBeLeHHas norpewHocTtb +0,2

OTHOCKTEJIbHasi MOrPELHOCTb
0,2 npn 0,2om < | < 2lyom
0,75 npu 0,05/om < 1< 0,2/yom
+2 npu 0,01 /hom < 1< 0,05/0m
50

oT 45 po 55

*0,01?

*]
ot -1 po +1
0,01

NnpUBEAEHHAs NorpeLHocTb +0,5

OTHOCUTEJIbHasi MOrPeLIHOCTb
0,5 npn 0,2/ion < | < 2lyiom,
0,2Uuon < U < 1,5U,0n?,
0,8<|cosp|<1 (0,8<|sinp|<1)

npvBefeHHas norpewHoctb +0,5

OTHOCWTENbHAs MOTPeLHOCTb
£0,5 npu 0,2l < | < 2lyom,
0,2Ukom < U < 1,5Ui0n”

oT -180° po +180°
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24.2

243

HaumeHoBaHue XapaKTepUCTuK 3HaueHue

Mpepensl ponyckaemol OCHOBHOW abcontoTHoM norpewHoctn  *0,1°

u3MepeHut yrna  @Gas3oBoro casura  Mexay  $asHbIMu

HanNpsYKEHUSIMU OCHOBHOM rapMOHUKM )
MNpuMeyanus:
Y lna mogudmkaummn SHUM-2-.../690-... ananaszoH usmepernit 0,050 < U < 1,15Uq0m;
2 [Ona mogmbmkaumin IHWUM-2-..-X3 npedensl [0OMYyCKaeMOM OCHOBHOM abBCOMOTHOM MOrpewHocTM
nsmepeHui yactotbl 0,001 lu;
3 Tonbko ang mogudbukaummn IHNUM-2-...-X3;
49 B moaudukauum IHUM-2-0-...-X3 HOMUHaNbHbIE 3HAYEHMA M3MEPAEMbIX BXOAHbIX CUFHAaNOB TOKa M
HanpskeHWs onpepensTcs NOTOKOM AaHHbix SV cornacHo IEC 61850-9-2, a Takke [OMNONAHWUTENbHbBIM
NnporpaMMmMpyemMbiM MaclITabHbIM KOIDOULUMEHTOM AN HOMMHAMBHBIX 3HAYEHWIA CUAbI U HAMNPSHXKEHUS
3NEKTPMYECKOro TOKa U3 auanasoHa: ot 1 go 10°;
% K cpeLHeKBagpaTMYeCKOMY 3HAUYEHWMI0 HAMPSXKEHWS OTHOCAT CpefHEKBafpaTMYECcKoe 3HayeHue
HanpshKeHWss OCHOBHOWM 4acTOTbl, CpPEAHEKBafpaTUYECKOE 3HAYeHWEe HaMpsKeHUs C  Y4eToM BCeX
CNeKTPanbHbIX COCTaBNSAKLMX BXOLHOIO CUTHANa;
9K cpefHEKBaApPaTMYECKOMY 3HAYEHMIO CUIIbl EPEMEHHOTO TOKA OTHOCAT CPeHEKBAAPATUYECKOE 3HAYEHUE
CUITbl MEePEMEHHOr0 TOKa OCHOBHOM YacTOThl, CpeIHEKBaAPaTUUECKOe 3HAYEHME CUMbl MEPEMEHHOIO TOKa C
YYETOM BCEX CMEKTPASIbHbIX COCTABSAIOLLIMX BXOAHOIO CUTHaNa;
7 TMpu pacyeTe TNpPUBELEHHOM TMOrPEWHOCTM B KayecTBe HOPMMUPYIOLWEr0 3HAYeHMs NpUHUMMAETCS
HOMWHA/IbHOE 3HaYeHUE U3MepPEHHS.

Mpeobpasosatenn JHUIM-2-...-X1, SHWUI-2-...-X2 cooTBeTcTBYIOT TpeboBaHuam 2.4.1 npu
HOPMasbHbIX YCNOBUAX NPUMEHEHUS, MepeyncneHHbiXx B Tabn. 2.6. Bpema ycpegHeHus
n3MepsieMbix napametpos npeobpasosatenen 50 Mc (B nepefaBaeMbix NnapameTpax 31O
Tak Ha3blBaeMble «ObICTpble M3MepeHUus»). [onoNHUTENbHO MOXET OblTb HACTPOEHO
ycpeaHeHue Ha nepuoge 200 (no ymonyanuio), 500, 1000, 1500, 2000 Mc («ycpeaHeHHble
U3MepeHnsa»).

MWHUMaNbHas AIMTENBHOCTb LMK U3MEPEHUS M ONPOCa COCTaBNSET He 6onee 65 Mc, Npu
3TOM O/UTENbHOCTb LMKNA 3aBMCMT OT BbIOPAHHOIO Nepuoaa YCPeaHEeHUs U3MepseMbIX
napaMeTpos.

MNpenenbl [OMOAHUTENBHOM MNOrPEWHOCTU WM3MEpPEeHWU, BbI3BaHHbIX BO34ENCTBMEM

BINAKOLWNX BENNUYUH, NpUBEOEHDI B Tabnuue 2.8.

Tabnuua 2.8
3HaueHue Mpepensbl ponyckaemMoit
BNUAIIOLLEN BOMOJIHUTEJIbHOM
Bnusiowas BennMumHa o
BEJINUUHDI NOrpewHoCTU U3SMEepEeHUM
Ox1 / Yx1, % AXy
Temnepatypa okpyxatowiero sosayxa, °C o1 -40 oo +70
M3MEpEHWE TOKOB M HaMpsXKEHWW B 33aBUCMMOCTU OT
MOANPUKALMI:
SHUM-2-...-X1 +0,025/5 °C -
SHUM-2-...-32, SHWUM-2-...-X3 +0,05/5 °C -
M3MepeHue  MOWHOCTM B  33aBUCMMOCTM  OT
MOONDUKALMI:
SHUN-2-...-X1 +0,05/5 °C -
SHWUM-2-...-32, SHWUM-2-...-X3 +0,1/5 °C =
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244

2.5

251

Bnuswowasa senmunHa

BHewHee O0AgHOpOAHOE MOCTOAHHOE WM NepeMeHHoe

MarHUTHOe Mosne, CUHYCOMAANbHO W3MEHSIOWErocs BO
BpEMEHM C YaCTOTOM, OOMHAKOBOM C YacTOTOM TOKa,
npoTeKarLero no U3MepuTeNbHbIM uenam
npeobpasosatens, npu  caMOM  HebnaronpusTHOM
HanpasfeHnn 1 pase MarHUTHOro noss, MTn
M3MepeHME TOKOB M HAMPSHKEHWUM
U3MepeHue MOLLHOCTH
M3MepeHMe YaCcTOTbl B 3aBUCMMOCTH OT MOAMDUKALMIA:
SHWUM-2-...-X1, SHUN-2-...-32
SHWUM-2-...-X3

KoadduumeHT MOLWHOCTH cose (Sing)
n3MepeHne akTMBHOM (peakTMBHOM) MOLLHOCTH

MexxnoBepoyHbIn nHTEpBan — 8 ner.

OuckpeTHble BXoAbI

Obwmmm pna  Bcex npeobpasoBatenen ABAAKOTCS

ONCKPETHbIX BXO40B:

Mpenenbl gonyckaeMon

LOMNOJIHUTENIbHOM
NOrpeLHoCTU U3MepeHui
Ox1 / Yx1, % AXy

3HaueHue
BUAIOLLLEN
BeJIUYMHDI
0,5
+0,1
+0,25
+(o7 0,5 o 0,8)
+0,4
cnepyloume

+0,005 'y,
+0,0005
My

XapaKTEPUCTUKM

e [OMCKPETHble CMTHAJbl MOAATCA HA AMCKPeTHbIN BXxog JHUI-2 Hanpsamyto, 6e3

MCMOMb30BaHUS AOMNONHUTENbHBIX NpeobpasoBaTenei;

® [MNCKPETHbIE BXOAbl Cpa6aTbIBaI'OT TOJIbKO MNMpK noagavye HanpsxKeHnsa I'IpﬂMOﬁ

nonspHocTu. MNpu nogaye HanpsixkeHUs 06paTHOW NONSPHOCTHU CpabaTbiBAHUS

OUCKPETHOIo BXo4a U €ro nospexgeHmna He NponcxogunT,

e  YHUMONSAPHOCTb AMCKPETHOrO BXOMa NPefoTBPaLLAET NepekntoyeHne AUCKPETHOIO

BXO4a NpU 3aMblKaHUAX Ha 3€MJIK0O OTPULUATE/IbHOIO NOSIKDOCa CETU ONEPAaTUBHOIO

NOCTOAHHOIO TOKAa,

e KneMMbl ANCKPETHbIX BXOA40B 3alWMLEHDbI OT cnyanHoro 3aKOpaynBaHUA;

e Lenun Tenecurdaansaumni pasneneHbl oT yacten nsgenums, AOOCTYMHbIX ONA

NOJIb30BaTENA,

® [0 YMOJYAaHUNIO OUCKPETHbIE BXOAbl HACTPOEHDbI Ha 3alLUTYy OT NOMEX ANINTENBbHOCTbLIO

MeHee 15 Mc, BbI3BaHHbIX Apebe3romM KOHTAKTOB (4151 BbIMOJIHEHMS AAHHOTO YC/I0BUS

LAMCKPETHbBIE BXOAbI CKOHUIYpUPOBaHbI CeayoLWMM 06pa3oM: nepmos, BbIGOpKK 5

MC, KONMYeCcTBO BbI6OpOK 3).
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2.5.2 SHUNM-2-...-X1 pns BBOAA COCTOSIHWUMA AUCKPETHbIX CUrHANOB MMeeT 4 unu 8 OUCKPETHbIX
BX0Z0B (0603HaualoTCa Ha nnueBor naHenu kak DI), Takke goctynHa mogudukaumns 6es
LAMCKPETHbIX BXOA0B.

Tabnuua 2.9. XapakTtepucTmkm gUcKpeTHbix Bxoaos JHUMM-2-...-X1

Mapamertp SHUM-2-...-X1 SHWUIM-2-...-X1(220)
Tun BXOAHbIX CUTHANOB «Wet Contact», «Dry Contact» «Wet Contact»
HomuHanbHoe HanpseHune, B= 24 220
MakcumanbHoe HanpskeHue, B= 250 250
Mopor cpabaTbiBaHus, B= 17,3...18,4 160...170
BcTpoEHHbI UCTOUHUK NUTaHKUS 24 B= -
MakcuManbHbIi TOK 2 MA 2 MA
HacTpauBaemas C onpeneneHMeM nepuoga Boibopku (1...255 mc) u
3awmTa oT Apebesra KOHTaKTOB KonmyectBa Bblibopok (1...10) Ang TOYHOM GUALTPALMKM JIOXKHbBIX

cpabaTbiBaHuMI.

[na nopctaHumi eanHomn HaumoHanbHon anekTpuyeckon cetu (MC EH3C) pekomeHayeTca
ncnonb3oBaTth ucnonHeHne SHUM-2-...-X1(220).

PacnpeneneHve AUCKPETHbIX BXOA0B MO KNeMMaM:

e na ucnonHenusa SHUM-2-...-11:

N2 knemmbl 0603HaueHne HanmeHoBaHune

15 DI1 IOunckpeTHbii Bxop 1

16 DI2 [nckpeTHbIi Bxop, 2

17 DI3 [OuckpeTHbIN BXo4 3

18 D14 [unckpeTHbivi Bxofa 4

19 DIC O6wmi Bxon,

20 +24V MuTaHne ans OUCKPETHbIX BXOAOB (MUHYC NuTaHus coeguHen c DIC)

e 119 ucnonHexwmsa SHNM-2-...-21:

N2 knemmbl 0603HaueHne HaumeHoBaHue

11 DI1 IOunckpeTHbii Bxop 1
12 DI2 [nckpeTHbIi Bxop 2
13 DI3 [nckpeTHbIi BXxoA 3
14 DI4 [unckpeTHbivi BXoa 4
15 DI5 [nckpeTHbIi Bxoa 5
16 Dl6 [OunckpeTHbiit BXOA 6
17 DI7 [OuckpeTHbIn BXog 7
18 DI8 [OunckpeTHblit Bxoa 8
19 DIC 061wwuit Bxopg,

20 +24V MuTaHue ons AUMCKPETHbIX BXOA0B (MUHYC NUTaHUa coeauHeH ¢ DIC)
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2.5.3 OHWUN-2-...-32 pna BBOAA COCTOSHUM AUCKPETHbIX CUrHANOB mMMeeT 12 AMCKPEeTHbIX
BXO[0B.

Tabnuua 2.10. XapakTepucTuku AnCKpeTHbIx BxogoB IHUIM-2-...-32

Mapametp JHWM-2-...-32

Tun BXOAHbIX CUTHANOB «Wet Contact», «<Dry Contact»
HomuHanbHoe HanpskeHue, B= 24
MakcumanbHoe HanpskeHue, B= 36
Mopor cpabarbiBaHus, B= 17,3...18,4
BCTpOEHHbI UCTOYHUK NUTAHUSA 24 B=
MakcuManbHbIi TOK 5 MA
HacTpavBaemas c onpegeneHveM nepuoaa Bbibopku (1...255 mc) u
3awmra ot Apebesra KOHTaKTOB Konuuyectea Bbibopok (1...10) ang TOYHOM GUALTPALMM NIOXKHbBIX

cpabatbiBaHUM.

PacnpeaeneHMe OUCKPETHbIX BXOA0B MO KneMMaM:

0603Ha4YeHune KnemMmbl HaumeHoBaHue

DIC 06w BXOS,

DIl IOunckpeTHbiii Bxop 1

DI2 [nckpeTHbIi BXoz, 2

DI3 [nckpeTHbIi BxoA 3

DI4 [unckpeTHbIvi Bxofa 4

DI5 InckpeTHbIi Bxog 5

Dl6 [nckpeTHbIi BXOA 6

DI7 IOuckpeTHbIn Bxog 7

DI8 [nckpeTHbli Bxoa 8

DI9 [OunckpeTHbiit Bxoa 9

DI10 IOnckpeTHbiv Bxoa 10

DI11 IOuckpeTHbii Bxoa 11

DI12 [OunckpeTHbii Bxoa 12

24V MuTaHue ans LUCKPETHBIX BXOLOB (MUHYC NUTaHus coeauHeH c DIC)
2.5.4 SHUN-2-...-X3 png BBOAA COCTOSHUI ANCKPETHBIX CUFHAN0B UMeeT 5 AUCKPEeTHbIX BXOAO0B;

Tabnuua 2.11. XapakTtepuctmkm gMcKpeTHbix Bxogos IHUM-2-...-X3

Mapametp SHWM-2-...-X3

Tun BXOAHbIX CUrHANoOB «Dry Contact»

HoMuHanbHOe HanpskeHue, B= 24

MakcumanbHoe HanpskeHue, B= 36

Mopor cpabatbiBaHug, B= 17,3...18,4

BcTpoeHHbIi UCTOUHUK NUTaHUS 24 B=

MakcuManbHbIit TOK 5 MA

PacnpeneneHme OUCKPETHbLIX BXOA0B MO KneMMaM:

0603HaveHne HaumeHoBaHue

DIC O6wui Bxop
DI1 IOuvckpeTHbin Bxog 1
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2.6

26.1

2.6.2

DI2 [OnckpeTHbIN BXOA, 2
DI3 [OuckpeTHbIM BXoA 3
Di4 [OuckpeTHbIn BXog, 4
DI5 [OuckpeTHbIN BXog 5

[UcKpeTHble BbIXoAbl

OHWUIM-2-...-21 obecneunBaeTr ynpaBneHME KOMMYTAUMOHHbIMM annapatamu  Uau
MEeXaHU3MaMu Yepes BHelHWe MoAynu BBOA3/BbiBOAa JHMB-1, nogkntoyaembie yepes
pasbeM RS-485-2. K SHWIM-2 moxeT 6bITb NOAKAYEHO MO MAarncTpanbHOM cxeme ao 4
moaynev JHMB-1.

Moaynu BBoAa-sbiBoga JHMB-1-X/3R uMewT BCTpOEHHble 3N1eKTPOMarHUTHble pene u
NO3BONAKT NOAKNOYATb LENU TeneynpaBieHns HEMOCPEeACTBEHHO B CXEMY YMNpaBieHUs
KomMMmyTMpyemoro obopypoBaHusi. (COCTOSHME BCTPOEHHbIX pefie  KOHTPONMpyeTCs
MUKPOKOHTPOINEepoOM, obecneunBas 3alLmTy OT IOXKHbIX CpabaTtbiBaHui. bonee nogpobHoe
onucaHme mogmdukaumun JHMB-1 cm. B JHMB.423000.001 P3.

NHbopMaumoHHbIM 06MeH mexay IHUIM-2 n moaynsiMu BBOAA-BbIBOAA OCYLLECTBASETCS NO
nponpueTapHoMy NpoTokony Ha ocHoe Modbus RTU. 3HUIM-2 moxeT o06pabatbiBaTh A0
32 [OWUCKpeTHbIX curHanos. [lng Hauaydwero ObICTPOOAENCTBUS  peKkOMeHayeTcs
yCTaHAaBAMBATb MAaKCMMaNbHO BO3MOXHYH CKOpPOCTb Ha nopTy: 115200 604 (38400/57600
npu ncnonbsosaHmm SHMMU). CocTosiHMe BbIXOAOB MOAyen BBOAA-BbIBOAA DUKCUPYETCS B
XypHane anckpeTHbix curdanos SHUIM-2 ¢ dukcaumert MeTkn BpeMeHn cobbiTus.

JHUMN-2-...-11 obecneunBaeT ynpaBfieHWe KOMMYTALMOHHbIMKU annapatamMn  WUau
MEXaHM3MaMW Yepe3 BHeLWHWe MOAyIM, MNoAKIYaeMble 4Yepe3 pasbem RS-485-2
(@HanornyHo SHMWUI-2-...-21, KOAMYeCcTBO BHEWHWUX Moaynew A0 4) u/vnnm BCTPOEHHbIe
AMUCKPETHbIe BbIXOAbl, peann30BaHHblie HA 6a3e 3NeKTPOHHbIX K/YeEN.

KonuyectBo Bbixogos - 3 wr.: DO1 - sknwouveHune, DO2 - otkntoueHune, DO3 - KOHTpOSb
(cpabaTbiBaeT OAHOBPEMEHHO C BKJIHOYEHMEM WU OTKIKOYEHMeM; ¢ Bepcun hw 4.2
noafepxuBaeTcs HesaBucumoe ynpasneHue DO3);

MapaMeTpbl BCTPOEHHbIX AUCKPETHbIX BbIXOA0B:

Tabnmua 2.12. XapakTepuCTUKM UCKPETHBIX BbixoaoB DHUIM-2-...-11

Tun AMCKPETHbIX BbIXOAOB SSR (31€KTPOHHbIN K/tOY)
MakcuManbHoe HanpskeHue, B= 300
MakcumanbHoe HanpskeHue, B~ 250
MakcumanbHbIit TOK, MA 100
MocTosiHHaa BpeMeHu, ¢ 0,02

KommyTtaumoHHas usHococrtorikoctb 10000
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2.6.3

[anbBaHMueckoe pa3pneneHne BCTPOEHHbIX ANCKPETHbIX BbIXOO40B YCTpOﬁCTBa C BHEWWHWNMU
uenamMm ocywecTBndaeTcda ¢ NOMOLWbH 31EKTPOHHbIX KNHOYen.

MNpu HeobxoouMOCTM YyMpaBnsTb TOKOBOW Harpy3kon Oonbwe 100 MA, Tpebyetcs
MCNOJIb30BaTb MPOMEXYTOUHbIE pene.

JHWUIM-2-...-32 obecneunBaeT ynpaBneHWE KOMMYTALMOHHbIMM annapatamMu  Uu
MEXaHUM3MaMW Yepe3 BHeLWHWe MOAYNM, MNoAkIYaeMble 4yepe3 pasbem RS-485-2
(@HanornyHo SHMWUI-2-...-21, KOAMYeCTBO BHEWHWUX Moaynew A0 4) u/vnnm BCTPOEHHbIe
AMCKPETHbIe BbIXOAbl peann30BaHHble Ha 6a3e KOMOMHAUMKM 3NEeKTPOMEXaHUYECKMX pene
M CUNOBBIX 3NEKTPOHHDBIX K/THOYEeNn.

Konuyectso BbixogoB - 3 wrT.: ON - BkntoveHume, OFF - otkntoveHune, LOC - 610kMpoBKa

ATB/durKcaumsa nonoxeHusl.

ﬂ,MCerTHbIe BbIXOA4bl BbIMOJ/IHEHDI Ha 6aze nocnenoBaTebHOM uenun n3
3NEKTpOMEXAaHMNYECKOro pene wu CUNOoBOro 3/IEKTPOHHOIO Kik4a. JTo no3sonsier
obecneuynTb HALEXHOCTb BbIMOJIHEHUS KOMAHA TeneynpasneHnsa, MUCKAKYUTb J10XKHOE
cpa6aTb|BaHme, a Takxe obecneunTb KOMMYTaUMIO NOCTOAHHOTO TOKa.

MapaMeTpbl BCTPOEHHbIX AUCKPETHbIX BbIXOA0B:

Tabnuua 2.13. XapakTepucTuku AUCKPeTHbIX BbixofoB JHUM-2-...-32

Tun AMCKPETHbIX BbIXOAOB SSR + EMR
MakcumanbHoe HanpsxeHue, B= 250
MakcumanbHoe HanpsixeHue, B~ 250
9(0,2¢)
MakcuManbHbIit TOK, A= g g 3
1,3

KommyTaumoHHas usHococrorikocte 10000

CxeMa coeouHeHUs pene w KIKOYEW YKaszaHa MnpeacTaBleHa Cnpasa.

KomMmyTauus npoucxoaut B [ABa 3Tana: Npu  BK/IKYEHMM CHavana ON
BKKOYAETCs pene (noarotoeka uenu TY — Bbibop komaHabl — ON unu OFF), OFF
3aTeM cpabaTbiBaeT 31EKTPOHHBbIN KNtoY (cpabaTbiBaHue), npu pasmbikadun  COM

BCE MPOMCXOAMUT B OOpATHOM MOPSAKE — 3NEKTPOHHbIA KAOY MEPBbIM

pa3pblBaeT TOK, 3aTeM uenb pa3Mmbikaetca pene. Llenb LOC pabotaer LOC

@ ND N N

aHanormyHo. [lo  yMonuaHnuiwo  cpabatbiBaHne LOC  npoucxogut
OOHOBPEMEHHO C BbiNOAHEeHneM komaHabl OFF.
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264

2.7

271

JHUMN-2-0-...-X3 ob6ecneuynBaeTr ynpaBneHWe KOMMYTALUMOHHbIMW annapaTtamu Wau
MeXaHW3MaMu uYepe3 BCTPOEHHble AUCKPETHble BbIXOAbl, peanu3oBaHHble Ha 6ase
3NeKTPOMEXaHUYeCcKux pene.

MapaMeTpbl BCTPOEHHbIX AMCKPETHbIX BbIXOA0B:

Tabnuua 2.14. XapakTepucTukn AUCKPETHbIX BbixogoB IHUMM-2-...-X3

MapameTp JHUI-2-...-X3
Tun AUCKPETHbIX BbIXOAOB EMR
MakcumanbHoe Hanps)keHue, B= 250
MakcumanbHoe HanpskeHue, B~ 250
6 A (250 B~)
. 3A(30B=)
MakcuManbHbIi TOK, A 0,35 A (110 B=)
0,2 A (220 B=)

KommyTaumoHHag usHococtorikocte 10000

AHanoroBblie BbIXoA4bl

SHWUIM-2-...-41 wnMeeT BO3MOXHOCTb TPAHCNSALUMM U3MEPSIEMbIX M PACCYMUTHIBAEMbIX
napamMeTpoB C MOMOLLbD HACTpauMBaeMbiX YPOBHEW aHanoroBbiXx CurHanos. Bcero
JHWUM-2-...-41 nmeeT yeTbipe aHanorosbix Bbixoga AO1...AO4. Ha kaxapii BbIXon MOXeT
OblTb 334aH CBOM OMANAa30H aHANOrOBbIX 3HAYEHUM M TUN NapaMeTpa ANs TPaHCASALMM
3HAYEHUMN.

Huxe npuBeneH nepevyeHb AOCTYNHbIX K HaCTPOﬁKe ANana3oHOB:

PexuMbl paboTbl aHanorosbix Bbixogos JHUIM-2-...-41

-5..0...5MA 0..25..5MA 0..5MA
-20...0..20 MA 0..10... 20 MA 0...20MA
-24...0..24 MA 0..12...24 MA 0...24 MA

4..12...20MA 4 ..20MA
JHNM-2-..-41

po1 * 122 Al

A02 * 122 Al

A03 " %g Al

a4 * 112 Al

PucyHok 2.1. CxeMa nogknto4eHns aHanoroBbiX BbIXOA0B.
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2.8

281

2.8.2

2.8.3

Mutanue
Ina mogudukaumm JHUM-2-X/X-220-XX:

Xapaktepuctukun 6noka nutanus IHUIM-2-X/X-220-XX npuBeneHbl B Tabnumue 2.15.
Tabnuua 2.15

Mapametp 3HaueHune

[nanasoH BXOAHOMO HanpspKeHUs NepeMEHHOr0 TOKa Lienen NUTaHus 100...265 B~, 45...55 Ty
[nanasoH BXOAHOrO HaNpsHKeHUs NOCTOSIHHOIO TOKA Lienemn NuTaHms 120..370 B=
MakcuManbHoe AnuTenbHoe paboyee HampshkeHue 265 B ~ wnnn 370 B=
BpemeHHoe nepeHanpsikenue (5 cek) 335 B~ nnn 390 B=

Bxoa nutanma JHUIM-2-X/X-220-XX yHMBepCanbHbiii (MOXET NoAaBaTbCs HAMpsSHXKEHUE U
nepeMeHHOro, U MOCTOSIHHOIO TOKA).

Bxoa nutanus SHWUIM-2-X/X-220-XX yHunonapHbei (ycTponcTBo 6yaet paboTtaTtb npw
NOAKMYEHUM HANPHKEHMS MOCTOSHHOMO TOKA KakK NpsiIMOM, Tak U 06paTHOM NOASIPHOCTH).

JlonycTUMbIi NepepbiB B MMTaHUM C COXpaHEHMEM paboTocnocobHoCTH Npubopa He Gonee
300 Mc.

Ina mogudmkaum JHUNM-2-X/X-24-XX:

Xapaktepuctuku 6noka nutauus SHUM-2-X/X-24-XX npuseneHbl B Tabnuue 2.16.
Tabnuua 2.16

Mapametp 3HaueHue
[1anasoH BXOAHOr0 HaNpPsHKeHUS NMOCTOSHHOIO TOKA Liener NUTaHms 18...36 B=
MakcuManbHoe giMTenbHoe paboyee HanpskeHne 36 B=
BpemeHHoe nepeHanpsxeHue (5 cek) 40 B=

Ha Bxop nutanmsa SHUIM-2-X/X-24-XX cnepyeT nofaBaTb HanpsbkeHWe TOMbKO MpSiIMOW
nongpHocTu. [laHHble MoAMdMKaLMKM MMEKT 3alMTY OT MOAKMYEHUS HenpaBUIbHOWM
NONSPHOCTM (YCTPOMCTBO HE BKITOUUTCS).

Ina mogudumkaumm JHNUM-2-X/X-110-XX:

Xapaktepuctukm 6noka nutanmna IHUM-2-X/X-24-XX npueeaeHsl B Tabnmue 2.17.
Tabnuua 2.17

Mapamertp 3HaueHue
[nana3oH BXOAHOr0 HaNpsKeHUs NOCTOSIHHOIO TOKA Liener NUTaHus 40...160 B=
MakcuManbHoe gauTenbHoe paboyee HanpsXKeHue 160 B=
BpemeHHoe nepeHanpsxeHue (5 cek) 200 B=

Ha Bxopg nutanua JHUIM-2-X/X-110-XX cnepyeT nogaBatb HanpshKeHMe TObKO MPSIMOM
nonsipHocTu. [laHHble MoaMdUKALMM UMET 3alLMTy OT MOAK/IOYEHUS HEenpaBUIbHOM
NONSIPHOCTU (YCTPOMCTBO HE BKAKOUMTCS).
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2.8.4 JHWM-2 obecneunsaeT HopManbHyt paboTy Npy NPOU3BOILHOM U3MEHEHMM HAMPSXKEHUS
nUTaHUs B Npefenax paboyero gManasoHa.

2.8.5 BbicTaBneHne HanpsyKeHUs NUTaHMA HUXe npepena paboyero AManasoHa He MPUBOAMT K
BblAa4e NOXHbIX KOMaHA, npeobpasosarenem JHUI-2.

2.8.6 MNoTpebnseMas MOLWHOCTb MO LEenu NUTAHNUS:
e na ucnonHenun IHUMM-2-...-X1 He bonee 11 BA;

o ang ucnonHeHnn JHNUM-2-...-X1 npu nutaHuu vyepes JHNIM-2 Moaynsg nHAMKaLUK He
6onee 19 BA;

e ansa ucnonHenui SHNUM-2-...-32 He 6onee 11 Br;
e na ucnonHenum IHUMM-2-...-X3 He 6onee 13 BA.

2.8.7 MyckoBon TOK BCex Mogudukauun SHWUIM-2 He npesbiwaer 16 A B TeueHune 1 MKC.
PekomeHaauun no BbIOGOPY HOMMHANBHOMO TOKA ABTOMATMYECKOro BbIKAKOYATENs
npuseneHbl B Tabn. 2.18.

Tabnuua 2.18. HoMMHanbHbIM TOK aBTOMaTUYeCKoro BbikntoyaTtens ana SHUM-2
HoMuHanbHoOe 3HaueHue

KonunuectBo npeo6pasoBareneii JHUM-2, wr.

_ aBTOMaTM4eCcKOro
3HWM-2-X/X-220-X-X1 SHUM-2-X/X-24-X-X1 BbiknIouaTens®, A
12 1-2 1

3-5 3-4 2

68 5-6 5

9-10 7-8 4

11-20 9-12 6

20-25 13-21 10

lpumeuyaHune: 3HauyeHus npuBefeHbl ANs aBTOMaTMyeckux Bblkntouvatenet Schneider Electric iC60N
XapakTepucTuka «C».

2.8.8 0O603HaveHne knemm nutanus SHUIM-2 npenctaBneHo HUxe:

HaumeHoBaHue JHUM-2-4X/X-220-XX-X1 JHUM-2-4X/X-24-XX-X1

Lenu NUTaHusa JHUM-2-4X/X-220-XX-X3 JHUM-2-4X/X-24-XX-X3
CeTb nepemMeHHOro Toka HampsbkeHunem 100...265
Tun HanpskeHnss  B~, 45..55 U uAM MNOCTOSIHHOrO HaMpsXeHus

CeTb MOCTOAHHOro HanpsXXeHua

18...36 B=
120..370 B=
@ 3awmTHoe 3a3emneHue (PE) 3awmTHoe 3as3emneHue (PE)
N/- HenTtpanb (N) uaun oTpuuaTenbHas Lenb NUTaHWa  OTpUUATe/IbHAs Lenb NUTaHUS
|.f+ ®aza (L) unu nonoxutenbHas Lenb NUTaHUs NONOXMUTENbHAA LeNb NMUTAHUS

HaumeHoBaHne JHUI-2-XX/X-24-A2E0-32

Lenu NnuTaHusa CeTb NOCTOSIHHOTO HanpshkeHus 18...36 B=

9 3almuTHOe 3a3emneHue (PE) (BUHT 3alLMTHOrO 3a3eMNeHUs PacrosioKeH Ha Kopryce)
PWR1 - oTpuuaTenbHas Lenb Bxoaa nutaHua N2l
PWR1 + NONOXMUTENIbHAA Lienb Bxoaa nutaHmsa N1
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PWR2 - oTpuuaTenbHas Lenb BXxoaa nutaHna N22
PWR2 + MONOXMTENbHAs Lenb BXOAA NUTaHna N22
29 OMC u usonaumsa
29.1 lNpeobpasosatenn JHWUIM-2 cooTBeTcTBYOT TpeboBaHusM 2.4.1 4yepe3 2 MUH. nocne

BO34EMCTBUS KPAaTKOBPEMEHHbIX Neperpy3okK, ykazaHHbix B Tabn. 2.19.

Tabnuua 2.19

MHTepBan mexay

o 3HaueHue 3HaueHue Yucno JnutenbHocTb
" cunbl Toka Hanps>KeHUsl  Meperpysok  KaxAoi neperpysk, ¢ HOSIEAORSIS SRS
neperpyskamm, ¢
1 7:lom Usiom 2 15 60
2 | 10-hyom Usom 1 15 -
3 40 liom Usion 1 1 -
4 liom 2-Unom 1 60 -
2.9.2 Tpebosanna SMC k noptam npeobpaszosatenss SHWUIM-2, pernamMeHTMpOBaHHbIE

ctangaptamm TOCT P 51317.6.5-2006 (no knaccy COOTBETCTBYeT: pa3MmelleHue H,
coegmHerue h) n CTO 56947007-29.240.044-2010, npuseaeHsbl B Tabn. 2.20.

Tabnuua 2.20

MeToabl U BUAbI UCNbITAHUIA

BenuuuHbl Bo3aeiicTBUiA Ha NopTbl Nnpeobpasosarens SHUIM-2

=220B ~220B DO, DI Al RS-485 Ethernet  Kopnyc 3asemn
1 FOCT 30804.4.11-2013 - - = o - -

MpoBsansl " npepbiBaHus

HanNpsXKEHWUS 3NEKTPOMUTAHUS:

- npoBasbl Ha 0,3UHoM 20 mc 20 mMc
Coote. A Coots. A

- npoBanbl Ha 0,3UHoM 1000 mc 1000 mc
Coote. A CootB. A

- nposanbl Ha 0,5UHom 100 Mmc 100 mc
CootB. A CootB. A

- npoBasbl Ha 0,6UHoM 1000 mc 1000 mc
Coote. A Coots. A

- MpepbIBaHUS HaMpPSXKEHUS 100 Mmc 100 mMc
Coote. A CootB. A

- MpepbIBaHUS HAMPSXKeHUS 1000 mc 1000 mc

Coote. B Coots. B
2 FOCT P 51317.4.17-2000 - - - - - - -
Mynbcaumun HanpsikeHus nutaHus  10%
MOCTOSIHHOIO TOKa Coots. A
3 rocT P 51317.4.16-2000
HuskouyacToTHble  KOHAYKTUBHbIE

noMexu 3008 300 B 300 B 300 B 300 B 300 B = =
KpaTtkoBpemeHHbie 50 Iy 30B 30B 30B 308B 308 308
[nutensHble 50 Iy, Coots. A

4 FOCT P 51317.4.5-99 = =
MuKpocekyHAHblE  UMMYNbCHbIE
nomMexu 60/bLLOI 3HEPrUK

«[poBoa-npoBoa» 4,0 kB 4,0 kB 4,0 kB 4,0 kB
«poBoa-3eMns» 4,0 kB 4,0 kB 40kB  4,0«kB 4,0kB (3) 4,0kB(3)
Coots. A
5 roct P 30804.4.4-2013 4,0kB  4,0«kB 4,0 kB 4,0 kB 4,0«kB(K) 40kB(K) - 4,0 kB (K)
HaHocekyHAHblE MMNYAbCHbIE (YCP) (YCP)
noMexm Coots. A
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BennuuHbl Bo3peicTBUI Ha NopTbl Nnpeobpasosartens IHUIM-2

MeToAbl M BUAbI UCMIbITAHUI

6 rocT P 51317.4.12-99
3aTyxatowme UMnynbCHble NoMexu

=220B ~220B DO, DI Al RS-485 Ethernet  Kopnyc 3azemn

OpmHouHble «[poBoa-npoBoa» 2,0 kB 2,0 kB 2,0 kB 2,0 kB - - - -
OpmHouHble «lMpoBoa-3emns» 4,0 kB 4,0 kB 4,0 kB 4,0 kB 4,0kB (3) 4,0 «xB(3)
MosTopstowmecs «Mposoa-nposoa» 1,0 kB 1,0 kB 1,0 kB 1,0 B = =
MosTopstowmecs «Mposoa-3emns» = 2,5 kB 2,5 kB 2,5 kB 2,5 kB 2,5«B (3) 2,5 kB(3)

Coots. A

7 FTOCT P 51317.4.6-99
KoHAyKTUBHblE rnomMexu B 10B 10B 10B 10B 10B (3) 10B(3)
nmanasone ot 0,15 go 80 MIy, Coots. A

8 FOCT P 51317.4.14-2006 - - - - - - -
KonebaHns HampskeHus B CeTU
3NeKTponuTaHus nepem. Toka

10B

-Un=2208B T/t=5/1c,
Coots. A
- 09U, =198 B T/t=5/1c,
Coots. A
-1,1U4. =242 8B T/t=5/1c,
Coots. A
9 OCT P 51317.4.28-2000 - £15% - - - - - -
M3MeHeHne 4yacToTbl cetm 1lc
3NEKTPONUTAHUSA NepeMm. Toka Coots. A
10 IOCT 30804.4.13-2013 = Knacc 3 = = = = = =
MckaxeHune CMHYCOMAANbHOCTU £25%
HanpsKeHUS SNEKTPONUT-S Coots. A
11  TOCT 30804.3.2-2013. Smuccusa | - Knacc A - - - - - -
rapMOHUYECKMX  COCTaBNSIHOLLUX Coorts.
TOKa B CETb 3NEKTPONUTAHMUSA
12 TOCT 30804.3.3-2013. KonebaHus | - PST<1, - - - - - -
HanpsKeHus " dnukep, PLT<0,6
BbI3bIBaEMbIE B cet 5
3N1EKTPONUTAHUSA Coors.
13 roct 30804.4.2-2013 | - - - - - - -
JnekTpocTaTyeckue paspaabl

(3CP) HenocpeACcTBEHHO Ha
Kopnyca, C WHTEpBanamMu Mexay

umnynbcamu 10 ¢ 6 kB
«KOHTaKTHbIN pa3pagy» 8 kB
«BO3JYLIHbIA pa3psa» CootB.A

14  TOCT P 50648-94 MarHuTHble mons | - - - - - = -
NpOMbILWWIeHHON YactoTbl (MIMY)

B TPEX B3aUMHO-
neprneHauKyNspHbIX MI0CKOCTSX
ANUTENbHO 100 A/m
KpaTKOBPEeMEHHO 3 ¢ 1000 A/m
Coots. A

15 TOCT P 50649-94 WmnynbcHble | - - - - - - 1000 A/m | -
MarHutHole nons (MMIM) B Tpéx CootB. A
B3aMMHO-NepneHANKYNSPHbIX
MA0CKOCTAX

16  IOCT 30804.4.3-2013Y - - - - - - -
PapnoyactotHoe
anekTpoMarHuTHoe none (PYUIM)
(80-1000) My, 10 B/m
(800-960) My, 10 B/m
(1400-3000) Mrwy, 10 B/m

Coots. A

17 [OCT P 50652-94 3atyxatowee | - - - - - 100 A/m
MMMyNbCHOE MarHMTHOE none B CootB. A
Tpex B3aMMHO-NepneHANKYNSPHbIX
M0CKOCTAX

18  I'OCT 30805.22-2013 KnaccA  Knacc A = = = = = =
IMuccus nmHaycTpuanbHoix  CooTs. Coorts.

pasMornoMex B Mosioce 4acToT OT
0,15 po 30 Mly,
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Muccua WHAYCTPUANBHBIX | - - - - - - KnaccA @ -
paaMomnoMex B Nosioce YacToT Coors.
ot 30 oo 1000 My,

[epeyeHb 0603HaYEHWI:

(K) - mnomexa nopaercs Yepes 3N1eKTPOMArHUTHbIE KIeLLy,

(3) - nomexa nopaetcs Ha akpaH Kabens,

(YCP) - ycTpOMCTBO CBSA3U-Pa3BA3KMY,

DI, DO - nopT AUCKPETHbIX BXOLOB M BbIXOLOB,

Al - nopT aHanoroBbiX BXOL0B,

=220B, ~220B - nopTbl NUTaHMS NOCTOSIHHOFO M NEPEMEHHOr0 ToKa

Mpumeyanus:
1) Bo BpeMs BO34EeNCTBMA NOMEXMU U3MepsieMble aHAN0roBble 3HA4YeHUS MOMYT OT/IMYATLCA MpU Cefywmx YactoTax: 95-245 Mrlwy,
365-500 M.

2.9.3 ConpoTvBneHve M30A5SUMM MeXAY KAKAOM HEe3aBMCMMOW LEenbito (rafibBaHUYECKM He

CBSI3aHHOM C ApYrMMM LEensiMU) U KOPMYCOM, COEAMHEHHbIM CO BCEMU OCTaNbHbIMU
He3aBUCUMbIMKU Lensamu, npeobpaszosatens JHNUM-2 6onee 100 MOM npu HanpskeHUU
noctosiHHoro Toka 500 B.

294 JnekTpuMyeckas MNpoO4YHOCTb um3onsiumMm  npeobpasosatens JHWUI-2  cooTtBeTcTBYET
TpeboBaHMUAM:

e JIeKTpUYEeCcKas U30Naumna Mexay NOPTOM 3NEKTPONUTAHUS, U3MEPUTENbHBIMU LensaIMu
HanpsKeHus 1 ToKa, AUCKPETHbIMU BXOAAMU U BbIXOAAMM MO OTHOLLUEHMIO KO BCEM
OCTaNbHbIM HE3ABMCUMbIM LENSM M KOPMYCY BblAepXMBaeT 6e3 NoBpexaeHui
UCNbITaTeNIbHOE HanpsKeHue AencTeyWwmM 3HaveHmem 2,0 kB yactotsel 50 My B
TeyeHme 1 MuH;

e 3/leKTpUYeckKas usonauma mexay uHtepdpencHoiMm uenamu RS-485, Ethernet no
OTHOLUEHMIO KO BCEM OCTa/IbHbIM HE33ABMCMMBIM LieNsaM M KOpMycCy BblAepXuBaeT be3
NoBpeXAeHUN UCnblTaTeNbHOE HanpsXXeHue AencTByowmM 3HaveHnem 0,5 kB
yacTtoTtbl 50 'y B TeueHue 1 MuH.

2.9.5 MNpeobpasosatens JHWIM-2 Bbigep)KMBaeT MCNbITAHUE WMMMNYAbCHBLIM HAMPSXKEHWMEM CO
cnenyrwuMmn napaMeTpamu:

e JJIEKTPUYECKAN U30N1IUMS MEXAY MOPTOM 3NEKTPOMNUTAHUS, U3MEPUTENbHBIMU LLEMSIMMU
HanNps>KeHMUs 1 TOKa, AMCKPETHbIMMU BXOAAMM U BbIXOAAMM MO OTHOLLIEHMIO KO BCEM
OCTaNIbHbIM HE3AaBMCUMBbIM LIEMSM M KOPMNYCY BblAep>KMBAET 6€3 NoBpeXaeHUN
nMnynbcHoe HanpsxkeHue 5,0 kB;

e JfieKTpUYECKas u3onaums Mexay nHtepdencHoiMu Lensmm RS-485, Ethernet no
OTHOLLUEHMIO KO BCEM OCTa/IbHbIM HE3ABMCMMBIM LENSAM M KOPMYCYy BblAEpXMUBaET be3
noBpexaeHnn umnynbcHoe Hanpsikenme 1,0 kB.
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3 YcTponcTBO U PYHKLMOHANbHbIE BO3MOXHOCTH

3.1 MpuHumun pa6otbl (Ha npumepe DHUM-2 Cranpapr)

3.1.1 CTpykTypHas cxema npeobpasosartens JHUIM-2 npueeneHa Ha pucyHke3.1.
i
@ fimg -1
b 1> — 9 RS-485-1
o — 4> Mn-2 RS-485-2
ALN > RS-485-2 (=24B)
Ua —— Y
nn-3
b —— %> MK —» RS-485-3
e —— Y H>
» Ethernet
DI F—»
unwur =24B
—»| bl —»
DO [€&—

PucyHok 3.1. CtpykTypHas cxeMa npeobpasosatens JHUIM-2-...-A3E4-11

BxoaHble TOKM M HaMpsbKeHMsl Yepe3 CXeMbl COrnacoBaHMs MocTynakT Ha Bxog ALLMM,

KOTOPbIM MNPOM3BOAMT aHanoro-umMdpoBoe npeobpa3zoBaHME MIHOBEHHbIX 3HAYEHUM

n3mepsiemMbix curHanoBs (40 BbIGOPOK 3a Kaxabivi nepunog (20 MC) NPOMBILLIEHHOM YaCTOTbI

50 lu) n NnepenaeT fAaHHbIe HA MUKpokoHTponnep (MK).

MK obecneuynBaer:

e BblYMC/IEHME NAPAMETPOB NIEKTPUYECKOM ceTu (Bpems 06paboTku LmMdpoBbIMU

dunbTpamm 40-50 Mc, GunbTpbl paboTalT KCKONb3SALLMM OKHOMY) — «ObICTPbIX»

U3MepeHui;

e yCpefHEeHWE U3MEPEHHBIX U BbIYMCIEHHbIX MAPAaMETPOB (Nepuoa yCpeaHeHus

BbIbMpaeTcsa npu HacTporike u3 psaa 200/500/1000/1500/2000 mc, ycpegHeHue
OCYLLLECTBNAETCS KCKOMb3SLLMM OKHOMY);

° o6pa60TKy COCTOSIHMIM COBCTBEHHBIX M BHELIHUX OUCKPETHbIX BX0A,0B/BbIX0A0B;

e 00OMeH AaHHbIMM C BHEWHUMU cucTeMamu no npotokonam Modbus RTU, Modbus TCP,

FOCT P M3K 60870-5-104-2004, TOCT P M3K 60870-5-101-2006, SNTP, SNMP,

M>3K 61850-8.1 (ans nepenaym n3MepeHHbIX U BblYMCIEHHbIX NapamMeTpos MK

obHOBNSET 3HaYeHMs napameTpoB Kaxable 20 mc).
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3.1.2

3.1.3

3.14

3.1.5

C nomowbto npeobpazosateneinn uHTepdencos [M-1, TMN-2, TIN-3 peannsoBaHbl
ranbBaHWYeCKM pa3BsizaHHble uHTepdencbl RS-485. BcTpoeHHble Bo3MOXHocTM MK
obecneumBatoT PpyHKUMoHMpoBaHue Ethernet nopta. Ha 6a3se MK peanv3oBaHa nogaepxka
4acoB peanbHOro BpeMeHu. Takxke UMeeTCs CTOPOXKEeBOW TanMep.

CepwiiHbli  HOMep, cnyxebHas UWHbopMaumMs M KanMbpoBOYHble  KOIDDUUMEHTDI,
yCTaHaBNMBaeMble Npu 3aBOACKOM HACTPOMKE, XPAHATCS B JHEProHe3aBMCMMOM NaMSTU.
Hactporikn  nonb3oBatens  (KoHdurypauma  DHWUIM-2)  Takke  COXpaHAWTCS B
3HeproHe3aBMCcMMON 06nacTn NamaTu.

JHWUIM-2 ocHaweH 4acamMu peanbHOro BPEMEHM, MEeTOAbl CMHXPOHM3AUMM  KOTOPbIX
onucaHbl B n. 3.6.

B JHWUI-2 peann3oBaHa BO3MOXHOCTb MKCALMM M3MEPEHHbIX MAapaMeTPoOB Ha Cpe3ax
acTpoHoMuyeckon cekyHabl. C nomouwbto MO «ES KoHdurypaTtop» Ha ntobom nHtepedeince
MOXHO OMpefennTb, Kakue UMeHHO JaHHble HeobXoaAMMO nepeaaBatb — GUKCMPOBAHHbIE,
ObiCcTpble MAM  ycpefHeHHble. Takxe OcCywecTBnseTcs BblbOp TunNa nepeaaBaeMbix
3HaYeHMM — MacLWTabUPOBaHHbLIX BEAUYMH (integer) uam 3Ha4YeHuI C NNaBaoLWen 3ansaTon
(float). NMepnon 06HOBNEHMS «OBICTPBIX» U KyCPeAHEHHBIX» n3MepeHui B pernctpax JHUI-
2 coctasnget 20 Mmc.

[ng pasnuuyHbIX CXeM MOAK/YEHUS K MU3MEpPUTENbHbIM LEensM MOXeT ObiTb NpUMeEHeH
oauH u ToT Xe Tun SHUI-2. Beibop ncnonb3yemon cxembl NOAKIYEHUS OCYLLECTBASETCS
B M0 «ES KoHdwurypatop» B HacTponke «(Cxema nopkntoveHus» (3-npoBOAHAS MM
4-npoBOAHas).

BpeMs nocTtaBkv napameTpoB nNpu MCNonb3oBaHun npotokona M3K 60870-5-101 3asucut
OT KOAMYeCTBO MPUHMMAEMbIX MNApaAMETPOB, MX anepTypbl, ¢GopMata nepenaBaeMbiX
3HayeHun (INTEGER wnm FLOAT, ¢ metkown Bpemenu unm 6e3). B nwbom cnyuyae
ucnono3osaHne M2IK  60870-5-101 naona nepepaum  Tenemetpum  9BASETCS
npeanoYTUTENbHBIM U PEKOMEHA0BAHHbIM.

Mpumep: JHUM-2 ¢ nopaepxkon MOCT P M3K 60870-5-101-2006 npu ckopocTu onpoca
19200 604 v onpoce no ogHOM MarucTpanu 32 npeobpasoBateneit obecrneymBaeT Bblgavy
CNOpaaMyecKn U3MEHMUBLUEroCs 3Ha4YeHUs TeiemaMepeHmns ¢ METKOM BpeMeHu 7 6anT 3a
Bpems 0,14...0,17 c nocne COOTBETCTBYHLLErO MU3MEHEHUS NapaMeTpa.

Ona mopgudwmkaumn SHUM-2-...-X1, SHWM-2-..-32 npenoctaBnseTcs BO3MOXHOCTb
HaCTPOMKM AMana3oHa n3mepeHus Toka. [ocTtyneH oaMH U3 CneayoLmMx BapMaHTOB:

e [lnanasoH 1...200% ot |, (no ymonyaHuto) obecneymBaeT naMepeHue Toka C
MOrpeLHOCTbIO, He MpeBbIWakWen ykasaHHoM B Tabnuue 2.7. [lns obecneyeHuns
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3a[laHHOM TOYHOCTM U3MepuTeNbHas 06N1acTb pa3buta Ha 2 auanasoHa. [paHuua
Mexay AMana3oHaMu YCTaHOBIEHaA:

3,5 A pns moaudmkaumn c |, =5 A;
— 0,7 A pns moamndukaumn c 1, =1 A,

B cBs131 € 3TMM nNpu nepexofe C O4HOMO AMANa30Ha Ha APYron BO3MOXHbI 3a4ePXKKU B
BblAaye pe3ynbTaToB naMepeHui Ha 200 Mc, cBsizaHHble ¢ nepeHacTponkon ALLM m
UMdpoBbIX GUNBTPOB MUKPOKOHTPOINEPA.

e [InanasoH 2..200% o |, ucnonb3yeTca 4na 3agad, B KOTOpbIX TpebyeTcs NnpoM3BOANTD
M3MepeHus C BbICOKOM MHTEHCMBHOCTBIO Mepeaayun pesynbTaToBs, HanpmMMep, B
cucteMax perynupoBanus ACY TI1. B paHHOM pexume SHUIM-2 BoinonHgeT
n3MepeHus Toka 6e3 geneHuns nsmMepuTenbHon ob6nactm Ha 2 gmanasoHa. B cnencrame
3TOro HeT 3a4epXekK Npu Bblgaye pesynbtaToB naMepenui ot ALUIM n undposbix
GUNbTPOB MUKPOKOHTPONIEPA, OAHAKO CYXXaeTCsl U3MepUTENbHbIN Anana3oH (He oT
1%, a HaumHaa ¢ 2% ot |,).

e [Inana3soH 8...800% ot |, ucnonb3yeTtcs AN permcTpauym TOKOB aBApUMMHOIO pexmnma.
B 3TOM pexunme ong Manbix 3HaYEHUI TOKA TOYHOCTb NPUBOPa MOXKET pe3ko
OT/INMYATCA OT 3a8BneHHOM B Tabnmue 1.5.

MNpumeuanume: InanazoH 8...800% ot |, HepgocTyneH ansg npubopoBs € annapaTHoM Bepcment 5.1 u
BblILLE, BbIMYCKaeMbIX C ceHTabpsa 2021.

[unanazoHbl naMeperHuna 2..200% un 8...800% ot |, - He aBNAOTCS peKOMeHA0BAaHHbIMU B
BonbWKUHCTBE CnyyaeB npuMeHeHus JHUIM-2.

3.2 TenecurHanusauus

Ona moaudumkaumnin JHUN-2-...-X1, IHUIM-2-...-32
InckpeTHble curHanbl, 4OCTyNHble ANig nepenayum B euge TC:
e [IMCKpEeTHbIN BXOA, — COCTOSAHME BCTPOEHHOIO MM BHELLUHEro AMCKPETHOro BX04a;

° ﬂ,MCerTHbIﬁ BbIX0O — COCTOAHME BCTPOEHHOIO, BHELWHEro nan BUpTyasibHOro
OVNCKPETHOIO BbIXOAa,

e YcTaBka — akTt cpabaTbiBaHWe ycTaBku No ntobomy m3 napametpos JHUIM-2;

L4 Pe3yanaT NIOrnM4eckKoro BblipaXeHna — COCTOAHNE NOrM4YeCKOoro BbipaXXeHu4;
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e [lognucka GOOSE - cocTosiHMe gUCKpeTHOoro curHana, nonyvyeHHoro B GOOSE-
coobueHnu;

e [lnarHoctmMka - Hanmume owmnbok npmbopa.

MakcuManbHoe KONMYecTBO OObeKkTOB TenecurHanusaumu, GOpMUpyeMbIX OOHWUM
npeobpasosartenem JHUI-2, coctaBnsgeT 32 curHana.

Mpn “3MeHeHMM COCTOSHMI NOOro AMCKPETHOro CUrHana cobbiTMe perucTpupyroTcs,
NPpUCBAMBAETCS METKA BPEMEHM M 3aPUKCMPOBAHHOE COCTOSIHME FrOTOBO AN1F Nepeaayum no
noptam RS-485, Ethernet. TouHOCTb NPUCBOEHMSA METKM BpeMeHM - 1 MC.

OHUM-2 noppepxmBaeT nepepavyy COCTOSHWMA  OUCKPETHbIX CUMIHANOB B paMKax
NMPOTOKONOB:

e [OCT P M3K 60870-5-101-2006, IOCT P M3K 60870-5-104-2004 kak B BuAae Single
point (1 u 30 Tunbl Kagpos), Tak u Double point (3 1 31 Tunbl kagpos). [Ans
nocnegHero cny4vyas obpaboTka COCTOSAHMM MAET NOMAPHO, HAYMHAA C HeYeTHOoro: 1-2,
3-4, 5-6 n 1. o. [pn HaCTpoOWMKe YyCTPOMCTBA A5 MAPHbIX AUCKPETHbLIX BXO40B
Heobxo0aMMO 3a4aTb BpeMs nepekntodeHmns. Ecnin AByxXno3mMLMOHHbBIX CUrHAN
HaxoauTca B HeonpeneneHHoM coctosiHum (00) MeHbLue 3a4aHHOr0 BpeMEeHH, 3T0
CoCTOsiHME He ByaeT nepeaaHo No NpoTOKONAM.

e Modbus RTU/TCP no komanaam 01, 02, 03, 04;

e M3K 61850 8-1 B Buae GOOSE, MMS (GGIO$ST$Ind, XCBR$ST$Pos, XSWI$ST$Pos);
e SNMP, Tonbko no 3anpocy.

Ona moaudumkaunin JHUN-2-...-X3

MakcumanbHOe KOMMYeCcTBO OObeKTOB TenecurHanusauuun, GOpMUpYeMbIX OOHWUM
npeobpasosatenem JHWUI-2 coctaBngser 5 curHanos (8 npu HanMuMM OUCKPETHbIX
BbIXOA0B).

JHUM-2 nopnepxuBaeT nepefavyy COCTOSHUMM  OMCKPETHbIX CUIHANOB B paMKax
NPOTOKOMOB:

e [OCT P M3K 60870-5-101-2006, TOCT P M3K 60870-5-104-2004 B Buae Single
point (1, 30 Tunbl KagpoB);

e Modbus RTU/TCP no komange 01, 02;

e (37.118.2 B BUAE ANCKPETHbIX AAHHbIX.
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3.3

A\

Teneynpasnexue

Onsa moandumkaumnin JHUN-2-...-X1, SIHUIM-2-...-32

Teneynpasnenuss 8 JHUIM-2 pocTynHO [N BCTPOEHHbIX AMCKPETHbIX BbIXOAOB (npu

HaNM4YUK), BHELHMUX AUCKPETHbIX BbIXOA0B (B Moaynax JHMB-1), a Takxke Ansg BUPTyanbHbIX

DO (aMCKpeTHbIM CUMrHan, MeHSIWMIM CBOE COCTOsIHME no KoMaHnae TY). Bce Bbixoabl B
JHWUIM-2 pobasnawTcs napamu, nepebiv CpabaTtbiBaeT no komaHge BKJ1, sTopor — OTKJI.

Mo yMonuaHuto ABa BbIXOAA M3 OLHOM Mapbl HE MOTYT ObITb 3aMKHYTbl O4HOBPEMEHHO, NMPU
3aMblKaHWe NepBOro aBTOMaTUYECKU Pa3OMKHETCS BTOPOE M HAao60poT. 1N BO3MOXHOCTH
HE33aBMCMMOTO YyrpaBieHUs He06X0AMMO BKITOUUTb COOTBETCTBYHOLLYIO HAaCTPOWKY.

JHWM-2 nopoep>x1BaeT BbINONHEHUE KOMaHA TY no NpoTokonaMm:

rOCT P M3K 60870-5-101-2006, NOCT P M3K 60870-5-104-2004 B Buae Single
command (<45>), Double command (<46>). YnpasneHvue npon3BOAUTCS NApoOW
BbIXOA0B: N0 KoMaHae BKJT, otnpaBneHHOM Ha ntoboM M3 aapecoB, OTHOCALLMXCS K
nape DO, cpabaTbiBaeT HeyeTHbIM BbIxoA, No KomaHae OTKJT - yeTHbIn.

B SHWUIM-2-...-11 Bbixog DO3 npu nonyyeHmnn komaHabl BKJ1 3aMbikaeTcs, npu
nonyyeHmnn OTKJ1 — pasmbikaeTcs.

B OHWIM-2-...-32 Bbixog DO3 (LOC) no yMonyaHuio paboTaeT 04HOBPEMEHHO C
BbixogoM DO2 (OFF). C noMowbto MO «ES KoHdurypatop» AUCKPETHbIN BbIX04 MOXHO
HaCTpOUTb HA He3aBMUCMMOe cpabaTbiBaHMe. B 3TOM cnyyae npu nonyyeHUn KOMaHAabl
BKJ1 BbIxop, 3amMkHeTcs, npu nonyyveHnn OTKJ1 - pasomkHeTcs.

Modbus RTU/TCP no komaHge 05. Mo komanae BKJ1 3aMbikaeTcs cOOTBETCTBYOLEE
pene, no koMaHge OTKJ1 — pa3mbikaeTcs. Pene octaeTcs 3aMKHYTbIM Ha BpeMs,
YKa3aHHOE Mpu HAcTpoKKe (N0 YMONYAHUIO — 5 cekyHA), TakxKe AOCTYMHO NOCTOSIHHOE
yAepXaHue BbIXoAa A0 NOMYyYEHMS KOMaHbl HQ pa3MblKaHue.

M>3K 61850-8-1 uepe3 CSWI. [ina paHHoro cnocoba ynpaBneHus npeaBaputeNibHO
HeobXx0AMMO HaCTpOUTb MOAENIb KOMMYTaLUMOHHOro annapaTta KA (o6o3HauyeHuve B
KoHourypatope - XCBR1, XSWI1, XSWI2, XSWI3): npusizatb kK Mmogensm KA
LMCKPETHbIE CUTHANbl, CBS3aHHbIE C UX MOJIOXXEHMEM, CUTHA/bl OTBEYAtoLWMe 33
6110KMPOBKY yNpaBneHus, CUrHas, ONUCbIBAOLLME COCTOSIHUE
MeCTHOEe/ANCTAHUMOHHOE; NPUBA3aTh AUCKPETHbIE BbIX04bl K KOMaHAAM ynpaBieHus
(CSWIT, CSWI2, CSW3, CSWI4), Ha3HauuTb BpeMs YAEepXKaHUS KOHTAKTOB, OXXMAAEMOe
BpeMS$l BbINOSIHEHME KOMAHA, @ TAKXe BblAeNIeHHbIM aapec TeneynpasieHus.

Anroput™m pabotbl KA npu nogave KoMaHgbl TY:
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OxnpoaHne KoMaHAabl g

KomaHpa
«BKnounTb» OwWwnbKU

Pexxum paboTbl
YyCTPOMCTBA

Off/Test Blocked-by-process —p»

On/Blocked

OnepaTtuBHbie
610KMpOBKM

Blocked-by-interlocking ———»|

CocTtosiHme
BbIK/1t04aTENA

On/invalid Position-reached —>

XCBR.Pos

Off
Pexxnm mecTH./oncT
BbIK/1lO4aTeNs. XCBR.Loc On/invalid Blocked-by-switching- |
) hierarchy
Off
bnokuposka
BbIK/1tO4aTENS XCBR.BLkCls Blocked-by-process  ——®»
Off

3aMblKaHW e OUCKPETHOTO
BbIxoaa «Bkn»

XCBR.Pos

On

MopTBepxaeHue
cpabaTbiBaHUS

Off/invalid Invalid-position —

TY BbINOIHEHO |

PucyHok 3.2. Alroput™M NpoBepKM YCI0OBUIA M NepeyveHb OWMOOoK Npu TeneynpasieHnn C UCMNOSIb30BAHNEM
KOMMYTaLMOHHbIX annapaTos
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MNpoBepsieTcs Tekylee nonoxeHme KA. Ecim oHO He 9BNSieTCS KOPPEKTHbIM
(koppekTHoe: Bkn 1/0, otkn 0/1, HekoppekTHoe: 11) unu KA B cOCTOSIHUM
3a6110KMPOBaAH (CUrHANOM MeCTHOEe/ANCTAHLUMOHHOE UK BNIOKMPOBKOW Ha
cootgeTcTByHOWYO KoMaHay BKJ1 unu OTKJ1), To komaHpa TY He BbinonHseTcs. Ecnu
komaHaa TY He cooTBeTcTBYET nonoxeHuto KA (nogaetcs «Bkaountb» Ha
BK/tOYEHHbI KA), TO KOMaHAa TakxKe He BbIMONHAEeTCA.

[pu Bblaa4ye KOMaHAbl OXXMOAETCS U3MeHeHMe nonoxeHms KA B TeyeHne 3a4aHHOI0
BpeMeHM oxunaanus. Ecnm atoro He nponcxoagmt — GOpMUpPYeTCa KBUTAHLUMS 06
owmnbKe B COOTBETCTBMM C MPOTOKONOM 0OMeHa.

Teneynpaenenue B pamkax npotokonos OCT P M3K 60870-5-101-2006, TOCT P M3K
60870-5-104-2004 moxeT BbINOMHATCS ABYMS Cnocobamu:

e HenocpeacTBEHHOE BbIMOMHEHME KOMaHAb! (aapeca KoMaHAabl TY paBHbl agpecaMm
napsel DO B agpecauuun npoTokona);

e B COOTBETCTBMM C MOAENbI0O KOMMYTALMOHHOIO annaparta aHanornyHo MoK 61850.

Ecnu ang OUCKPETHOro BbIX04a HACTPOEHO yCnoBue cpa6aTb|BaHme no norn4yeckomy
BblpaXeHuto, TeneynpasieHne aHHbIM BbIXOAOM HEAOCTYMHO.

Onsa moaudumkaumnin JHUMN-2-...-X3
JHWUIM-2 nopoepxvBaeT BbINONHEHUE KOMaHA TY Mo NpoToKonaM:

e [OCT P M3K 60870-5-101-2006, TOCT P M3K 60870-5-104-2004 B Buae Single
command (<45>), Double command (<46>). [lns nepBoi napsl ynpasneHue Bceraa
[ABYXNO3ULUMOHHOE: No koMaHae BKJI, otnpasneHHoM Ha nobow 13 agpecos,
oTHocawmxca Kk nape DO, 3ambikaeTcs nepebiv Bbixod, no koMaHae OTKJ1 — sTopow.

e Modbus RTU/TCP no komaHze 05. No komaHae BKJT 3amMbikaeTcs cooTBETCTBYOLWEE
pene, no komaHae OTKJ1 - pa3mbikaeTcs.

InckpeTHble Bbixoabl DO1 (ON) n DO2 (OFF) He MoryT 6biTb 0AHOBPEMEHHO 3aMKHYTbI,
NpY BKIOYEHUU OLHOIO M3 HUX BTOPOW aBTOMATMYECKM PAa3MbIKAETCS.
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3.4 MuTepdeiicbl M NpOTOKONbI 0OMEHa AaHHbIMU
34.1 HoctynHble nHTepdencol B Moandukaumax JHUM-2-...-X1:
3HWM-2...-A1EQ SHUM-2-...-A2EQ

USB
RS-485-1
RS-485-2

SHUM-2-...-A3E4 SHWUM-2-...-A2SFP IHUM-2-...-A2E4x2(FX)

USB

RS-485-1

RS-485-3

[ |
[ |
RS-485-2 [ |
[ |
Ethernet 100Base-TX [ ]

SFP GPON [ |

2 x Ethernet 100Base-TX(FX) [

HoctynHble nutepdencol B Mogudukaumax JHUM-2-...-32, SHUIM-2-...-X3:

SHUN-2-...-A2E0-32  3HWIM-2-...-A1E4-X3 SHUN-2-...-A1E4-13-PTP

O = et =

eCeCeeeeeeeee

T m B

‘. .

USB

RS-485-1

RS-485-2

RS-485 (IRIG-A, -B)
RS-232

Ethernet 100Base-TX [ |

2 x Ethernet 100Base-TX [ |
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MopkntoveHune k nutepdencam IHUM-2-...-X1:

UnTepderic Curnan KoHTakTbl RJ45
RS-485-2 A (datar) ! —
RS-485-3 B (data-) 8 b
GND 5
MutaHne JHMUN: +24 B 1,2 HUuuaul
MutaHne SHMU: 0 B 3,4 FEPERPRP
RS-485-2 24V A (data+) 7
B (data-) 8 LD
GND 5
TX+ (Transmit Data+) 1 J |
TX- (Transmit Data-) 2
Ethernet .
RX+ (Receive Data+) 3 d dlid
RX- (Receive Data-) 6 123435878
RS-485-1 DIk (ERiER)
(BMHTOBbIE KNEMMHbIE 32)KUMbi) D1-(data-) -
G1 - GND

MopkntoveHune Kk nutepdencam IHUM-2...-32:

Untepdeiic CurHan

RS-485-1 D1+ (data+)
RS-485-2 D1- (data-)
(BMHTOBbIE KNEMMHbIe 3axumbl)  G1 - GND

MoakntoveHune Kk nutepdencam IHUM-2-...-X3:

Mopt WHuTepderic CurHan KoHTakTbl RJ45
A (data+) 7
RS-485 B (data-) 8
(IRIG-A, -B) ] ] ] I
GND 5
" Rx (Receive Data) 3
(=] -
b RS 2326 y Tx (Transmit Data) 4 -
= (cny>xebHblR) ' FRP
GND 2
Rx (Receive Data) 1
RS-232 . l I I '
Tx (Transmit Data) 6
(ans MHOmkKaTopa)
GND 2
Tx+ (Transmit Data+) 1 ' l l '
= Tx- (Transmit Data-) 2 -
<  Ethernet 100Base-T dididi i
- Rx+ (Receive Datat) 3
12345678

Rx- (Receive Data-) 6
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3.4.2 NuTepdeicol RS-485 nmeto cnepyrowme XxapakTepucTuku:

e (CkopocTb 06meHa 1200-115200 6ut/cek;

e YeTHOCTb NONe, even, odd;

e Cron-6ut1unm 2;

MpoTokon o6MeHa Ha3HaYaeTCs NPU HACTPOMKe, AOCTYMHbIE BAPUAHTDI:
e [OCT P M3K 870-5-1-95 (FT3);

e Modbus RTU;

e [OCT P M3K 60870-5-101-2006.

Bce wHTepdencbl nopgaepXMBalT UMKIMYECKMI pexuM nepefadvm Ans oTobpaxeHus
M3MEPEHHbBIX U BbIYMCNISEMbIX MAPaMeTPOB HA BHeLWHeM uHankatope JHMMN.

«RS-485-2» pononHuTenbHO noanepXuBaeT 0OMeH C BHEWHUMKU MoaynsMu (4o 4 wT.) —
JHMB-1, 3Hon. lpu nopknwoveHun mopyner JHMB pekomeHayeTcs yCTaHaBAMBaATb
MaKCMMasbHYK CKOPOCTb Ha nopTy: 115200 604 (38400/57600 604 npy 04HOBpEMEHHOM
noakntoyeHnn SHMB n SHMU).

NHTepdenc «RS-485-2» KOHCTPYKTMBHO peanu3oBaH B Buae ABYX pasbemoB RJ45, Ha
OOHOM M3 KOTOPbIX KpOME MMHOB C MHTEPdENCHBIMK LIeNsiMM BbiBeAEHO NuTaHue 24 B= gna
MUTAHUS BHELWHMX Moaynen nuaukauuu SHMN.

/\ Usbix=24B Pasbem ana nogkntoyeHun
BHELWHUX moaynein
MHAuKauumn SHMMU co
BCTPOEHHbIM NUTaHuem 24 B=

Pasbem gna onpoca BHEWHUMM
CUCTEMAMM MU NOAKNIOHEHUA
BHELUHUX MOAYNeN AUCKPETHOro
BBoaa/ebisoga (SHMB-1, SHMB-2)

He pekomeHAayeTcs MCMNONb30BaTb BCTPOEHHbIM UCTOYHMK 24 B= JHWUIM-2 gnga nutaHus
JHMW, ecnn pnuvHa kabens npesbiwaer 20 MeTpoB. [lpu 6GonbluMX paCCTOSHUS
HeobxoAMMO YCTaHABAMBATb OTAENbHbIA UCTOYHMK 24 B= Ang nuTaHua nuamukaTopa.
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343

UHTepdericol Ethernet:

Ckopoctb obmeHa 100 M6éwut/cek. [octynHo 4 cokeTta. Kaxabi COKeT HacTpavBaeTcs
He3aBMCUMO.

MopaepxMBaeMble NPOTOKOIb:

MpoTokon 3HUM-2-...-X1 SHUN-2-...-X3
FOCT P M3K 60870-5-104-2004 + +

FOCT P M3K 60870-5-101-2006 (over UDP) + +
Modbus TCP/RTU + +
RS-TCP (ckBO3HOM KaHan) + -

M3K 61850 8-1 onuus =

M3K 61850 9-2LE (npuém) - ang SHUM-2-0-...
C37.118-2011 - +

SNTP v4 + -

SNMP v1 + +

B moandukaumm SHWUIM-2-...-A2E4x2FX-21 yctaHoBneHo pBa
uHtepdenca Ethernet 100BASE-FX. Tun pasvemoB LC,
pabotaoT ¢ 62,5/125 mkm u 50/125 MKM MHOromMogoBbiM
(multimode) BonokHoM. LED wusnyyateno pabotaeTr Ha pnvHe

BONHbI 1300 HM, MakCMManbHOE pacCcTosiHMe nepeaayun CMrHana
n0 2000 metpos. [1ng naty-KOpAoOB TMM ncnonb3yemon nonmposku - UPC.

N3nyyeHne cooTBeTcTBYeT knaccy 1 (nasepbl M nasepHble CUCTEMbI O4YE€Hb Manown
MOLLHOCTM, He CnocobHble C034aBaTb OMACHbIM AN YeNOoBeYyecKoro rnasa YypoBeHb
obnyyeHuns) B COOTBETCTBMM €O CTaHAapToM EN60825-1.

Moptbl Ethernet «MakcumanbHoM» Mogudukauum paboTaloT B pexxume KoMMyTaTopa. T.e.
JHWM-2 umeeTt ogmH IP agpec. MNpu 3TOM BO3MOXHbI pa3fiMyHble BApUAHTbl OpraHM3aumm
cetu:

be3 npoToKoNoB pesepBUPOBAHUA

Server /
Switch Workstation
LT T T T TTT1
LT TTTTTT1 ]
LAN1 LAN2 LAN1 LAN2 | |LAN1 | LANZl | | LAN1 LAN2
SHWMMN-2 SHNM-2 SHNM-2 SHNM-2
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Moptbl DHNMM-2 paboTatoT B pexnme KoMmyTaTtopa. [lonyckaeTcs TONbKO MarMcrpanbHas
CXeMma coefuHeHus YCTpONCTB Mexay coboi. KonnyecTBo yCTpOMCTB HE OrpaHUYEHO.

Mpotokon RSTP (Rapid spanning tree protocol)

Server / Switch
Works.tationD

Lt Loz Lawt Lanz Lawt Lz Lkt Lakz

LLLLLLLL

SHUM-2  3HWM-2 3HWM-2 3HWM-2  3HWM-2

Bcé ceteBoe obopynoBaHuve [O0MKHO noggepXuBaTb npotokon RSTP. Yawe Bcero
ncnosnb3yeTcs obbeanHEHME YCTPOMCTB B KOMbLO. MakcumanbHoe konmnyectso JHUMM-2 B
KofbLe C O4HM KOMMYTaTOpOM 39 wr.

Mpotokon PRP (Parallel Redundancy Protocol)

Server / Server/

Workstation RedBox Workstation

(SAN) o mmmmmn] f=l= (DAN)
Switch 1 IrJrriJ| PRP %I{EI Switch 2

Lant Loz Lant Lo Law Lanz Law Lanz Law Lanz

OHWUMN-2  SHWM-2 OSHWIM-2 3HWM-2  3HAT-2

Mpotokon PRP no3sonser nepepasatbh AaHHble oT JHUI-2 ooHOBpeMeHHO B ABe ceTH
nobon npoussonbHOM Tononoruu. B kaxabi Ethernet-naker yctpovictBo pobasnser
cneumaneHbii  Ter Redundancy Control Trailer (RCT), Bce paHHble BblgaoTCa
OOHOBpPEMEHHO no obeuMM ceTaM K OAHOMY Mnonyyatento. BblwecToawmin ypoBeHb
NPMHMMAET MakeTbl M OTOpACcbiBaeT TOT, KOTOPbIA MpuLIeN BTOPbIM MWW SBNSETCS
HeKOppeKTHbIM. TakuM 06pas3oM, Npu HEWCNpaBHOCTM CeTeBOro 0OOpyAOBaHUS WU
obpbiBe KaHana CBSA3M NepepbiBa B Nepefaye AAHHbIX HE NPOM30MaeT.

B moaundukaumm SHUM-2-...-A2SFP-21 yctaHosneH SFP-pa3sveM pans
nopknoyeHns moayns GPON (naccuBHas onTuyeckas CeTb).

100/1000 SFP

® AN
® unk
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344 USB -'-.C

CnyxebHbivi uHTEepdenc. NpenHasHaveH ang KOHOUIypMpOBaHUS, NPOCMOTPA U3MePAEMbIX
napaMeTpoB, 06HOBNEHMS MUKPOMNPOrpamMmbl. MOXeT TakXe MCMoMb30BaTbCa Ans paboThl
B pexxume npeobpasosartens USB B RS-485 (BHewHnn untepdeinic - RS-485-2 SHUIM-2)
- Tak Ha3biBaeMmblit «USB-COM pexums.

3.4.5 Bboibop napamMeTpoB MOPTOB, @ TakxXe NPOTOKONOB Mpom3BoamTtca ¢ nomouwpto MO «ES
KoHdurypatop»

BbiGop nMpoTokona AN Kaxaoro nopra OCyLECTBASETCS MHAMBMAYANbHO, T.e. BO3MOXHO,
Kak Hanuume OAMHaKOBbIX MPOTOKOJ0B 0OMEHa pasHbiX MopTax, Tak M WX pasfuune
(Hanpumep, RS-485-1 - TOCT P M3K 60870-5-101-2006, RS-485-2 - Modbus RTU,
RS-485-3 - TOCT P M3K 60870-5-101-2006).

3.4.6 Onucanne TOCT P M3K-870-5-1-95 (FT3) npusegeHo B [lpunoxewun [,
JHNM.411187.001 P3.

Onucanne Modbus RTU npusegneHo B [Mpunoxexnmn b HacTtoswero P3. Habop v agpecauus
napaMeTpoB, nepepaBaembix B npotokose Modbus RTU, MoxeT rmbko HacTpamBaTbCs
nonb3oBaTenem.

Onucanune cosmectumoctn FOCT P M3K 60870-5-101-2006, NOCT P M3K 60870-5-104-
2004 npusepeHo B MpunoxeHuun B HacToawero P3.

3.4.7 Bce u3mepeHusa MoryT nepenasatbcsa B dopMaTte ¢ nnasatowmin 3anaton — float, ¢ yuetom
MoaMduKaumm n KosdduuUMeHTOB TpaHchOpMaLmu, UM B LENoYncsieHHoM dopmaTe -
intl6, B 3TOM cnyyae nepefaya OCyLWEeCTBNSETCS B KBAHTaX B COOTBETCTBUM € Tabn. 3.1.

Tabnuua 3.1. KBaHTbI 419 LEN0YMCIEHHbIX U3MEPEHUA.

BenuuuHa kBaHTa
MapameTp, eAUHULbI U3MEPEHUS l[Hom=5A

lHoMm=1A

U =57,7 Ub =220/230 Ud = 400 Udb = 57,7

| Tok, A 0,001 0,0002
U HanpspkeHus, B 0,01 0,04 0,08 0,01
P/Q/S/W  MowHoctb (3Heprus),

Br(/4)/Bap(/4)/BA 0,1 0,4 0,8 0,02
F Yacrora, 'y 0,001
cosd, tgdp 0,001
$ Yron ¢ 0,01

3.4.8 Hactpoiku nHtepdencos no yMOAYAHUIO:

WHTepderic HacTtpoiiku
RS-485-1 M3K 60870-5-101-2006, ckopocTtb 19200 buTt/cek, agpec 1;
RS-485-2 Modbus RTU, ckopocTtb 19200 6uTt/cek, agpec 1, umknmuyeckas nepefada fLaHHbIX
RS-485-3 Modbus RTU, ckopoctb 19200 6uTt/cek, agpec 1

Mopt Ethernet 1P 192.168.0.10, npotokon M3K 60870-5-104-2004, nopt 2404
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3.4.9

3.5

A,u,pecau,m napaMeTpoB Mo YMONYaHUIO [ON1Id KaXOooro npoToKOoJsia TMpuBeaEeHa B
COOTBETCTBYHOLLEM MPUTOXKEHUMN.

Ina poctyna k web-ctpanuue ans koHpurypupoanus SHWUIM-2-...-X1 - Heobxoanmo
HabpaTb B aapecHoM cTpoke 6paysepa:

http//XXX XXX XXX XXX (XXX XXX XXX XXX - IP agpec  2HWI-2)  nubo
http://enip2nXXXXX (XXXXX - Bce undpbl cepuinHoro Homepa JHUIMM-2). o ymonyaHumio
nMs BXxoZa admin 1 naponb admin.

Ecnm IP appec DHWIM-2 He u3BecTeH, MOXHO ero y3HaTb C NOMOLWbI0 yTUAUTbl «ESFindIP»
(BocTynHa ang ckaymMBaHus Ha cawvTe http://enip2.ru B pa3gene «[loogepxka).

Jlornueckue BblpaXXeHUq

B 3HWUIM-2 (3a wucknoyeHnem SHWUIM-2-...-X3) pocTynHbl gng Hactporku 32 DIO -
AUCKPETHbIX CUrHANa, Ha KOTOPblE MOMYT HA3HAYaTbCA BCTPOEHHble nnn BHewHue DI v DO,
BupTyanbHble DO, nognmuckn GOOSE, ycTaBkM, AMArHOCTUKA MAM NOTUYECKME BblPaXKeHMS.

NCTOYHMKAMKM OaHHbIX AN NIOTMYECKUX BbIPAXKEHUM MOryT Cnyxutb nwbboie DIO, B TOM
yucne Apyroe normyeckoe BbipaxeHue unu BupTtyanbHbii DO. BuptyanbHeir DO -
OUCKPETHbIA  CUMHaN, COCTOSIHME KOTOPOro MOXeT OblTb  WM3MEHEHO KOMaHAOoM
TeneynpaBieHUs, NpUHATON No NOOMY M3 MOALEPXKMBAEMbIX NPOTOKONOB. PeanbHOro
3aMbIKaHUS OUCKPETHbIX BbIXOA0B Npu cpabaTtbiBaHum BUpTyanbHoro DO He nponcxoauT.

Pe3ynbTaT IOrMUYEeCcKoro BbipaXKeEHUSI MOXKET ObITb NepenaH Nno 1l60oMy noaaepKMBaeMoMy
NPOTOKONY HA BEPXHUI ypoBeHb B BuAe TC UAM UCNONMb30BaH B KAYECTBE YNPABNAIOLLENO
BO34EMCTBMA HA AUCKPETHbIN BbIXOA,

[lna nornyecknx BblpaXKeHUM [OCTYMHbI QYHKUMK:

o U (AND);
e WM (OR);
e HE (NOT);

o 3apepxka (DELAY), MmoxeT ObITb Tpex BMAOB — Ha BK/OYEHWE, HA OTKIKYEHME, Ha
BKJIOMEHME U OTKYeHMe. [poaomkmnTenbHoCTb 0T 1 o 65535 mc.

e KauectBo (VALID) - npoBepka kauyectsa gMckpeTHoM nHpopmaumm (1 - aktyansHo, O -
HeakTyanbHo).

13 OCHOBHbIX YHKLMIA COCTABAAIOTCA Apyrie 6onee CNOXHbIE TOTMYECKME SNEMEHTbI
(XOR, NOR, NAND, XNOR wu gp).
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Jlornyeckne BblpaXeHMS  MOFYT  MCNOMb3YKTCA AN BbIMNOJHEHUS  MPOrpaMMHbIX
onepaTuBHbIX  ONOKMPOBOK, aBTOMaTM3aumu nepeknodeHnin  (ABP), ynpasneHus
pa3/IMYHbIMU CUCTEMAMU U Ap.

Hactpovikn 06paboTkM KayecTBa MO3BONAT OLEHWMBATb aKTYyaNbHOCTb AMCKPETHbIX
CWUTHaNO0B, UCMOMb3YEMbIX B KaYECTBE UCTOYHWUKOB AJIS IOTMYECKOrO BbIPAXKEHMS.

[lng HacTpOMKM NOrMKM WCNOonb3yeTcs rpaduyueckui uHTepdenc B nporpamme «ES
KoHdurypatop». OH npeactasnset cobon pabouyto 06nactb, Ha KOTOpy A06aBNAKOTCS
nornyeckune GyHkumu (8o 32 Ha oguH DIO) n 06beamHAIOTCS CBA3AMMU.

Duckpetheili cnrnan “ Tun currana Jloruueckoe sbipakenne i

1 Normyeckoe BbipakeHne
Onucanne

2 (e onpegenen)

O6paboTka KauecTea Orien, ~
3 (He onpegenex)

4 (e onpegenex)

5 [He onpegenex) x 2 m “ Pesynbtar Yaanuts

6 (He onpegenex)

7 (He onpegenex)

8 (He onpegenex)

9 Berpoenneii DI
10 Berpoenneiii DI2
11 Berpoenneiii DI3

12 Berpoenneiii DI4

13 Berpoenneiii DIS
14 Berpoenneiii DIG
15 Betpoenneiii DI7

16 Betpoenneiii DI8
17 (He onpeaenen) 1 MNorvyeckoe BoIpaxeHe

18 [He onpegenen)

TIMER
12000

19 [He onpegenen)
20 (He onpegenen)
21 [He onpegenen)
22 [He onpegenen)
23 (He onpeaenen)
24 (ne onpeaenen)
25 (He onpeaenen)
26 (He onpeaenen)

27 (ne onpeaenen)

28 (He onpeaenen)

29 (He onpegenen) 100 % ~ Bpema: | x1 > L>

o000 000D000D0D0D0ORNRNRNIRAEROODODOOODO

30 (He onpeaeneH)

PucyHok 3.3. lpyuMep HaCTpOMKM IOrMYECKOro BblpaXeHMUS

MoppobHee onucaHue HacTporiku cM. B pykoBoactBe K [10 «ES KoHdwurypatop»
(3HMM.411187.002 MMO).

3.6 Yacbl

3.6.1 Mpeobpa3zosatenu DHWI-2 ocHalWeHbl YacamMu peanbHOro BpemeHu. Hanuuume vacos
no3BONSeT MNPWUCBaMBAaTb METKM €AMHOTO ACTPOHOMWMYECKOTO BPEMEHM 3anucsM B
XypHanax npeobpasoBaTens M nepefaBaTb NapaMeTpbl MOCPEACTBOM CTaHAAPTHbIX
NPOTOKONOB C MeTKaMu BpeMeHu. Ing npotokonos M3K 60870-5-101, M3K 60870-5-104
3TO CrneuunanbHble TUMbl C 7-6alTHOM MeTKon Bpemenu, ang Modbus RTU, Modbus TCP -
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OTAENbHbIe PEerncTpbl CO 3HAYEHMEM TeKyLero BpeEMeHM Ha MOMEHT 3anpoca, agnga M3K
61850-8-1 - onpeneneHHble Habopbl NepeaaBaeMbiX NAPaMeTPOB, B KOTOPbIE BKIKOYEHA
mMeTka BpeMeHu. B npotokone (C37.118.2 paHHble nepenalTcsa B Kagpax C 32-6uUTHOM
meTkon BpemeHu (UNIXtimebase).

Yacel DHWUIM-2  pomkHbl NepuoaMyeckm CUHXPOHM3MPOBATLCS AN  obecneyeHus
[OCTOBEPHOCTM METOK BPEMEHM.

3.6.2 CrHXpOHM3auma 4yacos npeobpasoBarenen JHUM-2-...-X1, JHUM-2-...-32
OCyLLeCTBASAETCS:

e [lo npotokony NOCT P M3K 870-5-1-95 (FT3) ot BHewHero mogyns — 6noka
koppekumun Bpemerun (BKB) SHKC-2. ToyHOCTb OTCYETa BpEMEHM YaCcOoB NpU 3TOM
cocTtasnseT He xyxe 0,5 Mc, TOYHOCTb NpUCBOEHMS METKMU BpeMeHu — 1 Mc.

e Mo npotokony FOCT P M3K 60870-5-101-2006 (RS-485);

e Moaundukauuu c Ethernet - no npotokony NOCT P M3K 60870-5-104-2004 nnu
SNTP.

Mpn OTCYTCTBUM CUHXPOHM3ALMM HYACOB YXO4 BPEMEHM HE MPEBBIWAET 5 C B CYTKM.

3.6.3 PekoMeHayeMbllt nepuos CMHXPOHM3aumMmM Yacos no npotokonam NOCT P M3K 60870-5-
101-2006, TOCT P MK 60870-5-104-2004 - He pexe 30 cek. B mogudukaumax SHUI-
2-..-X1, 3SHWM-2-..-32 pnngd KOHTPONS CUHXPOHM3ALMM HACTPAMBAETCA «BpEMS
aKTyanbHOCTU». [1pu OTCYTCTBUM CMHXPOHM3ALMM B TEYEHUM 3TOr0 BPEMEHU METKM
BpeMeHu B npotokonax FOCT P M3K 60870-5-101-2006, TOCT P M3K 60870-5-104-2004,
M3K 61850 6yayT nepenaBatbCsl C MPM3HAKOM HeQOCTOBEPHOCTU. [epenaBaemasl MeTKa
BpeMeHU MOXeT bbiTb HacTpoeHa kak UTC (BceMmpHoe KOOpAMHMPOBAHHOE BpeMS) Mu
NoKanbHoe BpeMsl.

CuHxpoHu3aumio yacos JHUM-2-...-X1, SHUIM-2-...-32 MoxeT 6bITb MpoOM3BeAEeHA Kak No
BpemMeHun UTC, TaKk 1 B IOKaNIbHOM BpEMEHM.

3.6.4 B uvacax 3HMWUIM-2-...-X3 ¢ nopnep>XKOM CUHXPOHU3UPOBAHHbLIX BEKTOPHbLIX WU3MepeHui
MCMNOb3yeTcs TEPMOKOMMNEHCUPOBAHHBIM KBAPLEBbIM reHepaTtop v TpebyeT MOCTOSIHHOM
CUHXPOHU3ALMU OT UCTOYHMKOB TOYHOIO BPEMEHM: OT BHELIHMX YCTPOMCTB MO NPOTOKOY
IRIG-A, IRIG-B, PTP (onuuoHanbHO) wuAuM OT BCTPOEHHOrO MNPUEMHMKA CUTHANOB
HaBurauuoHHbix cuctem GPS/TJTOHACC.

Xog 4yacos DHMWUIM-2-...-X3 ¢ TO4yHOCTbO He Xxyxke 1 MKcC pocturaetcs 6naropaps
KOPPEKTUPOBKE BPEMEHU HA OCHOBE MOCTOSIHHOIO M3MEpPEHUS U CTAaTUCTUYECKOM aHanun3e
4aCTOTbl KBApLEBOro reHepaTopa MO CWUrHanaM MCTOYHMKA TOYHOTO BPEMEHU. DTUM
obecneunBaeTcs [ONONHWUTENbHA TEPMOKOMMEHCALUMS M Y4YMTbIBAETCA [Aerpagaums
KOMMOHEHTOB 4YaCOB peasibHOro0 BPEMEHM.
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[NonyyeHHOe TOYHOE BpeMs UCMONb3yeTcsd B TOM YMCIe M O/ CUHXPOHU3MPOBAHHOIO
3anycka AL (SAR) ons CMHXPOHM3MPOBAHHBLIX BEKTOPHbLIX M3MepeHui cornacHo |EEE
C37.118.1.

Ecnm curnan ot cnytHukos GPS/TJTIOHACC nponan wnv npepBanacb CMHXPOHM3AUMUS MO
npotokony IRIG-A, To ¢ aToro MmomMeHTa B TeyeHue 60 cekyHg DHUM-2-...-X3 npopomkaeT
pacCcyMTbIBATL YI/ibl BEKTOPOB M NPUCBAMBATb METKM BPEMEHMW, ONUPASACH HA NPOrpaMMHble
4acbl, paHee CUHXPOHWU3MPOBAHHbIE OT MCTOYHMKA TOYHOrO BpeMeHu. B TeueHue 3TOro
nepuMoAa AaHHble C MEeTKaMu BpEMEeHM Npopo/mKatT nepepasatbca. Cnycra 60 cekyHA
[aHHble MNPOAO/KAT nepenaBaTbCs, HO MeTKaM BPEMEHM MPUCBAMBAETCS MNPM3HAK
Hea0CTOBEPHOCTH.

Takum obpas3oM, gnga HopManbHOM 3kcnnyatauun JHUM-2-...-X3 TpebyeTca nocTosHHas
CUHXPOHM3ALMSA OT WMCTOYHMKOB TOYHOIMO BPEMEHM, YTO U peanusyeTcs B CUCTeMax
MOHWUTOPMHIa nepexoaHbix pexxumoBs (CMIIP).

3.6.5 Bbibop HacTpoek cMHXpoHM3aumm BpeMenn B JHUIM-2 ocywectenaiotcs nocpeactsom 10
«ESConfigurator» B pa3gene Yacol.

3.7 XypHanbi

Mpeobpaszosatenn  IHWUM-2-..-X1, SHWUIM-2-...-32  COXpaHAT BO  BCTPOEHHOM
3HEeproHe3aBMCUMOM NaMATU Pas3UYHbIE XXyPHANb:

o XypHan cobbituit (8o 40 cobbiThiA: BKIKOUYEHME/BbIKIOYEHUE NUTaHMS, COpoC,
06HOBMIEHNE MUKPONPOrPaMMbl, HEMCNPABHOCTD);

e XypHan OUCKeTHbIX CUrHANOB (00 32 TMNOB Pa3MYHbBIX NAapaMETPOB):

- SHUM-2-...-X1 - po 200 3anucemn: u3MeHeHne COCTOSAHMIA AUCKPETHbIX BXOL0B U
BbIxogoB JHWUI-2, AMCKpeTHbIX BXOAOB M BbIXOAOB BHewHuX wmoaynen SHMB,
cpabaTbiBaHWe YCTAaBOK HA HAacTpoeHHble napameTpbl B JHUMM-2;

— OHUM-2-...-32 - po 200 3anucen: uU3MeHeHMe COCTOSAHUM OUCKPETHbLIX BXOA4O0B U
BbIXOA0B, CpabaTbiBaHUE YCTABOK HA HACTpOeHHble napaMeTpbl B JHAMM-2.

Copepxnmoe xypHanos JSHWIM-2 poctynHO [ng ckaumBanus B Buae ¢dannos no
npotokonam obmeHa OCT P M3K 60870-5-101-2006, TOCT P M3K 60870-5-104-2004
(tonbko ans SHUM-2-...-X1).

MNpeobpasosatenu IHUI-2-...-X3 coxpaHAOT BO BCTPOEHHOM SHEPTOHE3aBUCMMOWN NaMATH
XypHan CcobbITUN (BKNtOYEHME/BbIKNOYEHUE NUTaHNS, cbpoc, obHoBNEHME
MWKPOMNpPOrpamMmbl, HencrnpaBHocTb). Coaepxmmoe XypHana AOCTYNHO ANS CKAYMBAHMS B
Buae dannos no npotokony FTP.
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3.8

3.9

3.9.1

3.9.2

N3mepeHune 3Heprum

OHUM-2-...-X1, SHWI-2-...-32 BblYUCASET 3NEKTPUYECKYHD IHEpruo B 4 KBaApaHTAX M
COXPAHSIET HAKOMJEHHble 3HayeHUsi 3Heprum (akTMBHAs noTpebneHHas, aKTUBHAS
OTNYLLEHHAs, peaKTMBHas NOTpebneHHas, peakTBHas OTNYyLWEHHAs) B SHEProHe3aBUCUMOM
namaTu.

MakcumanbHOe 3HayeHMe HakananBaemon 3Heprum coctasnseT 99999999,9 Br-u (Bap-u).
Mocne AOCTMXKEHMS 3TOrO 3HAYEHMS MPOUCXOAMUT COPOC CYETUYMKOB B HOJMIb M HAUYMHAETCS
HaKonieHne 3aHoBO.

TOYHOCTb M3MEepeHUs IHeprun He aeknapupyertcs B onucanum Tuna SHUIM-2 (npubop He
SBNISIETCSA CYETYMKOM INEKTPOIHEprum), oaHako paktnueckn IHUNM-2 cooTBeTCTBYET KNaccy
TouHOCTM 0,2S (OTHOCMTENbHAA NOrpeLwHOCTb u3mepenmns aHeprum npu 0,011,,4 cocTaBnsieT
0,35%, npu luow — 0,001 %).

Ovcnnei

Moaudukaumm C  MNOAAEPXKKOM  CUHXPOHU3MPOBAHHBLIX  BEKTOPHbIX  U3MEPEHUN
JHUM-2-...-13 n DHWM-2-...-23 umelT LBETHOM CEHCOpHbIM gucnnen 4.3” pasMepom
480x272 Touek. Pexkum paboTbl gucnnes HenpepbiBHbIN.

Ha oucnnee OOCTYNHO And 0T06pa)KeHVI$|2

BekTopHble AnMarpaMmbl TOKOB U HaNpsXKeHWi
N3mepsieMble napaMeTpbl B TaOIMYHOM BUAE (TOK, HANPSXKEHWUE, MOLLHOCTb, YaCcToTa U Ap.)
MpoCMOTp TEKYLWMX OCUMINOTPaMM HaNpsSKeHM U TOKOB

Mudbopmaums ¢ GPS moayns (Tekylwme BpemMsa n Aata)

@ HacTporika napametpos LAN

l—‘
l—‘
& Hactpoiika napons ang KoHOUrypupoBaHus

Ona mogmdukaumm SHUM-2-..-X1 wn SHWI-2-...-32 [OCTYyNHbI BHELWHWE MOAYM
nHoukauun SHMW. TlogkntoueHue ocyuwlectsnsetcs K nwbomy uHTepdency RS-485.
MNoapobHee o mogynax JHMU cm. B SJHMN.422953.001 P2.
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KoMnnekTHOCTb

4 KoMnnekTHOCTb

B komnnekT noctasku npeobpazosatenen JHNIM-2 Bxopar:

- lNpeobpa3oBaTenb N3MepUTENbHbIA MHOTOMYHKUMOHANbHbIM DHUIM-2 - 1 wr,;

- ®opmynap 2HAUM.411187.001 ®O - 1 3k3,;

- CD (BkntoyaeT pykoBOACTBO MO 3kcnayataumm JHNM.411187.002 P3, - 1 wr.
meToanky nosepku SHMIM.411187.001 MI1, nporpaMmHoe (Ha napTuio
obecneyeHne U MHPOPMALMOHHbIE MaTepUanbl) NpoAayKLMK)

HeobxoamMmas ookyMeHTaums, a Takxke o6HoBneHusa MO Bceraa AOCTYMHbI HA CanTe:

http://enip2.ru
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Mcrnonb3oBaHMe N0 Ha3HAYEHMIO

5.1

5.2

5.3

Ucnonb3oBaHMe No Ha3HAYEHUK

YKasaHus no akcnayarauuu

Jkcnnyataumsi npeobpasosatener JHUI-2 pomkHa npou3BOAMTLCA B COOTBETCTBUM C
HaCTOSILLMM PYKOBOACTBOM MO 3KCMyaTaLMM.

MNpeobpasosatenn JHUM-2 noaknoyanTca K M3MepuTenbHbIM TpaHCPOpMaTOpaM TOKa,
M3MepUTENIbHbIM TPaHCHOPMATOPAM HAMPSKEHUS UM HANPAMYH B LEMU HAMNPSHKEHMS.
Mogudpukauum  IHUM-2-0-...-X3  nNOAKAYAKTCS K  LWKWHe npouecca CornacHo
IEC 61850-9-2. T[lomkntoueHne w1 OTKAYeHMe npeobpasosatener SHUIM-2  «
U3MEepUTENbHLIM LEensM, a TakKe K UMdpoBbIM MHTEpdencam HeobXoaAMMO BbIMONHATb
TONbKO NOCNE OTK/IYEHUS Lenen NUTaHUS, NPUHAB Mepbl MPOTUB CYYaNHOTO BKIKOYEHUS.

MNookntoyeHne npeobpasosatenerr JHUIM-2  k  ycTtponctBaM  cbopa  OaHHbIX
KOHTPOJIMPYEMbIX MYHKTOB TeJeMeXaHWKK, YCTpOoMCTBaM cbopa M nepepayun OaHHbIX
aBTOMATM3MPOBAHHbIX MHHOPMALIMOHHO-U3MEPUTENbHBIX CUCTEM YYeTa, a TaKXKe K ApYrum
cuctemaMm  cbopa M nepepaun  mMHGOpPMALMM  OCYLLECTBNSETCS B COOTBETCTBUM C
3KCNNyaTaUMOHHOM  OOKYMEHTauMem Ha MepeyncineHHble  Bbie cuctembl. [lpu
onpeneneHnn KonnyecTsa M NOAKIYAEMbIX HA OAHY MHPOPMALMOHHYH Maructpanb RS-
485 (RS-485-1, RS-485-2 unu RS-485-3) npeobpaszosatenent JHUIM-2 u ckopoctn ux
onpoca HeobxoAMMO yuMTbIBaTb peKOMeHAaLMKM, NpuBeaeHHble B n. 3.1 HacToawero P.

3Kcnnya'ra|.|.u0|-||-|b|e orpaHuyeHua

MpeobpasoBatenb He npefHa3HayeH Ans paboTbl B YCNOBMSX B3pbIBOOMACHOW U
arpeccMBHOM cpefpbl.

Tun aTMocdepbl N0 COAEPXKAHMIO KOPPO3MOHHO-AKTUBHbIX areHTOB Ha OTKPLITOM BO3AyXe
- npombiwneHHas (Il) B cootsetctmm ¢ FTOCT 15150-69.

OxnaxpeHue yCTpOMCTBa OCYLLECTBASETCS 3a CYeT ecTeCTBeHHOM KoHBekuuu. [pu pabote
npeobpasoBaTtenb He AO/MKEH NOABEpraTbCs BO3AEUCTBUIO MPSIMOro HarpeBa UCTOYHMKAMMU
Tenna no Temnepatypol 6onee +70 °C. B nomeweHnn He LOMKHO BbITb pe3kmx KonebaHui
TemnepaTypbl, B6IM3K MeCTa yCTaHOBKM NpeobpasoBartener He AO0MKHO ObiTb MCTOYHMKOB
CUNIbHBIX 3N1EKTPOMArHUTHbIX MONEN.

MoarotoBKa K MOHTaXy

Mocne nonyueHuns npeobpasoBartensi Co cknaga ybegutbCs B LENOCTHOCTM YMAKOBKMU.
PacnakoBaTb, n3sneub JHUIM-2 1 popmynap (obecneuntb COXpaHHOCTL HOpMynsapa).
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MpownsBecTn BHewHun ocmoTtp JHUM-2, ybeantbcs B OTCYTCTBUM BUOUMMbIX MEXAHUYECKMX
NOBPEXAEHUN U HANUYUKM KOMMIEKTHOCTM COrNacHo n. 4.

MpoBEpPUTL COOTBETCTBME XAPAKTEPUCTMK, YKA3aHHbIX B NACNOpTe C XapaKTepuCTUKaMM,
YKa3aHHbIMM Ha IMLEBO M BEPXHEI CTOPOHE Npeobpa3oBaTens.

O6uwme yKasaH1s N0 MOHTAXY

B6au3u yctaHoBneHHoro npeobpasosatens JHUIM-2 He ponyckaeTcs Npon3BOAUTL ClecapHble
paboTbl, KOTOPbIE MOTYT NPUBECTM K MONALAHMIO MESIKUX YACTUL, BHYTPb KOpnyca.

Bce paboTbl N0 MOHTaxy M 3KCNAyaTauum NpoM3BOAUTbL C COBNMIOAEHMEM OENCTBYHOLLMX
npasui, obecneympatowmx 6e3onacHoe BbiNONHEHME PabOT B 3N1E€KTPOYCTaHOBKAX.

Kpennenune npeobpaszoBaTenen oCyLwecTBAsaTb Ha MOHTaXKHYH penky DIN 35 MM, Ha naHenb
WK cneumanbHbIv KpoHWwTerH. [lonyckaeTcs kpenneHue npeobpasosatenen SHUM-2 nop,
Nto6bIM YrIOM K rOPU30HTANIbHOM NAOCKOCTY.

MNoakntoueHne npeobpasosatenenn IHUM-2-...-X1 u SHWUM-2-...-X3 K M3MepuTeNbHbIM
LlensiM ToKa U HanpsiKeHWs NPOM3BOAMTL MPOBOAAMM CEYEHMEM He Bonee 4 MM2,

Mp1 NOAKMOYEHUM U3MEPUTENBHDBIX LENeN K KNeMMaM MOMEHT 3aTSHXKKU He AoxeH BbiTb 6onee
0,5-0,6 H*™.

MNogkntoueHne npeobpasosatenen DHWUIM-2-...-32 K wu3MepuTeNbHbIM LENsSM  TOKa
Npou3BoAMTb MPOBOAAMM CEYEHMEM He Oonee 4 MM?Z K W3MepUTENbHbIM LeNsaM
HaNPSXKeHUS U LEeNsaM KOHTpoNs a3 - NpoBoAaMMU CEYEHMEM He bonee 2,5 MM2,

Llenn BBOOA W BbIBOAA [OMCKPETHbIX CUTHANOB MOAKAKYATb K npeobpa3oBaTtensim
NpoBOAAMMU CeYeHneM He bonee 2,5 MM,

Llenu nuTaHMsa noakno4aTb K NpeobpasoBaTensm NpoBoAaMu ce4eHmeM He bonee 2,5 Mm?
(ans ucnonHeHun SIHUN-2-...-X1 1 SHUN-2-...-X3), u He 6onee 1,5 MM? (AN MCNONHEHUS
SHUN-2-...-32).

MNookntoueHne  npeobpasoBaTtenem K  uMHTepdericam RS-485 NpoOun3BOAMTb
3KpaHMPOBAHHbIM Kabenem Tuna «BWTas napa» B COOTBETCTBUM C NPUIOXEHUEM A,
CeueHune npoBoaa He MeHee 0,2 MM2, [Ina noakntoyeHms Kabensa K nHtepdeicam «RS-485-
2», «RS-485-3» npeobpasosatens JHUM-2-...-X1 o6xaTb Kabenb KOHHEKTOpPOM RJ-45.

MopknioyeHne  npeobpasosatens K uHTepdency  «Ethernet»  npowusBoauTb
3KpaHMPOBaHHbIM Kabenem Tuna «BuTas napa» 5-i kateropum (LoNyckaeTcs MCNOMb30BaTh
CTAHOAPTHbIM CETEBOM «MaT4-KOpA»).
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6 TexHuyeckoe 06cny)KMBaHUE U PEMOHT

6.1 O6wme ykasaHus

JKCNyaTauMOHHbIA Hag3op 3a pabortor npeobpa3oBaTenss OOMKEH MPOM3BOAMUTLCS
NMLAMK, 33 KOTOPbIMM 3aKPENIEHO AaHHOe 060pya0BaHMe.

MNpeobpasosatenu JHUI-2 He AOMKHbBI BCKPbIBATLCS BO BpeMS 3KCnAyaTauuu. HapylweHue
LEeNOCTHOCTU TapaHTUMHOM HAKNeMKM CHUMAeT C Npou3BOAMUTENS TFapaHTUMHbIEe
obsi3atenbcTBa. Bce BO3HMKalOWMe BO BpeMs 3KCMAyaTaUMM HEUCNPABHOCTU YCTpaHseT
npeanpusaTMe-nu3roToBUTEb.

Ha yctpoincTea cepum DJHUIM-2 npepoctaBnsercsa rapaHtus 60 Mecsaues C AaTbl MOCTABKM.

6.2 Mepbi 6e3onacHocTH

PaboTbl N0 TEXHUYECKOMY OOCNYXXMBAHWUIO LOMKHbI BbINMOAHATLCA KBANM(PULMPOBAHHbLIM
nepcoHanom.

MNepcoHan, ocywecTeasowmnin obcnyxmnBaHne npeobpasosatenen SHUIM-2, pomkeH
pyKOBOACTBOBATbCA HacToawmuMm P, a takxke MNOT PM-016-2001, P153-34.0-03.150-00
«MexoTpacneBbiMM MpaBuMnaMM MO  OXpaHe Tpyaa (npasuna 6e3omacHOCTM) npwu
3KCNyaTaunm 3NeKTPOYCTAHOBOKY.

6.3 Mopspok TexHMUeckoro o6cnyxMBaHus

MukponpoueccopHble  ycTpolcTBa, Bbinyckaemble 000  «MHxeHepHbIM  LeHTp
«JHeprocepBuc», He TpebylOT B mpouecce 3KCMayaTauum MpuU HOPMasbHbIX YCNOBUSAX
LOMONHUTENIbHOIO TeXHUYecKoro obcnyxueaHus. Og4HaKko, B COOTBETCTBME C UMEKOLWUMUCS
pernameHTHbIMM AOKYMEHTAaMM, CTaHAapTamMu no akcnayataumm yctporcts CCMU, TM,
ACAY w pap. BO3MOXHbl MepuoauMyeckme U  BHEMJAHOBble OCMOTPbl, MPOBEPKM
obopynoBaHus.

6.3.1 MNepBuyHas noBepka

Bce cpenctea M3MepeHun, BHeceHHble B [0CyAapCTBEHHbIM peecTp CpeacTB M3MEpeHUn,
nepes MOCTaBKOW MNpoxXoaaT npouenypy MNEpBUMYHOM MNOBEPKM B COOTBETCTBME C
YTBEPXAEHHOM METOAMKON NOBEPKU. MeXNoBEepOUHbIM UHTEPBAN YKa3aH B CBUAETENbCTBE
06 yteepxaeHum Tnna CU.

6.3.2 O6HoBNEHME NPOLLIMBKM

BONbWMHCTBO BbINYCKaeMbIX YCTPOMCTB MMEET BO3MOXHOCTb OOHOBNEHMS MPOLUMBKMU.
PekomeHayeTCq NpOU3BOAMTL OOHOBAEHME MPU OYEPESHOM NIAHOBOM OBCNYXXMBAHUM.
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6.3.3

6.3.4

6.3.5

OnucaHne npouecca O6HOBNEHMS MNPOLWMBKM COAEPXMTCA B PYKOBOACTBAX NO
3KcnAyaTaumm B pasgene onucanus pabotbl M0 «EsBootloader».

PekomeHayeTCq NOANMCATLCA HA NEPUOAMYECKYHO PaCcCbiNKy HOBOCTEM Ha cauTe enip2.ru,
ONS OnepatMBHOrO  MHGOPMUPOBAHUS 06 OOHOBNEHMM MNPOLIMBOK, BbIMYCKAEMbIX
YCTPOMCTB.

PemMoHT

Ecnun ycTpoincTBo HeMcnpasHO, Uan NOBpeXAeHo, He0b6X0AMMO:
e JleMOHTMpPOBATb YCTPOMNCTBO;

e CoCTaBUTb aKT HEMCMNPABHOCTH, YKA3aB NMPU3HAKM HEUCMPABHOCTU NpMOOPa,
KOHTaKTHble JaHHble ML, AMAarHOCTMPOBABLLEr0 HEUCMPABHOCT.

e HapexHo ynakoBaTb YCTPOMCTBO, YTOObI MCKNHOUYUTL BEPOSTHOCTb €0 NOBPEXAEHMS
npu TPAHCNOPTUPOBKE.

e OTnpaBuTb YCTPOMCTBO BMECTE C aKTOM HEUCNPABHOCTU U CONPOBOAMUTENbHbBIM
nMCbMOM, cogepxawmm agpec n @.M.0. KOHTaKTHOro mua asis 06paTHOM OTMPaBKM
OTPEMOHTUPOBAHHbIX NPMBOPOB.

ALpec U pekBW3UTbI AJ19 OTNPABKM MOXHO YTOUHWUTb Y TEXHUYECKOW MOALEPXKKMW, UK B
oTaene Npoaax.

OcmoTp o6opyaoBaHmUs

PekoMeHO0OBaH creayowmin nopsaaok ocMoTpa 0b60opyaoBaHUS Ha MecTe 3KCrayaTaumu:

® npoBepuTb paboTy MMEKLMXCA UHAUKATOPOB;

e MpOBEpPUTb COCTOSIHME KOpnyca, y6eamTbCs B OTCYTCTBUM MEXaHMYECKUX NMOBPEXAEeHUN;
® pOBEPUTb COCTOSIHME KPEMNeHUM U BHELIHUX Lenen;

MNpodurnakTnyeckoe o0b6cayKMBaHme

MepeyeHb paboT, KOTOPble MOryT ObiTb BK/OYEHbI, HA YCMOTPEHUE 3KCMAYyaTUPYIOLLEN
OpraHu3aumu, B nepeyeHb NaaHoBbIX paboT:

e [lpoBepka Hannuyns HeobXo0AMMOro KOMMAEKTa TEXHUYECKOM, MPOrpaMMHOM U
3KCMYaTaLUMOHHOM LOKYMEHTALMM.

e [IpoBepka Ha akTyanbHOCTb Bepcuin TexHonoruyeckoro N0, ncnonssyemoro ans
HaCTPOMKM M AMATHOCTUKMU YCTPOMCTB.

e KonuposaHue Tekyuwen KoHbUrypaumu.
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e (paBHeHue Tekyllen KOHbUrypaumm yCTPOMCTBA C UMEIOLWENCS B apXMBe.

e [Ipn HeobxoauMocCTH - 06HOBNEHME NPOLIMBOK YCTPOMCTB C PUKCMPOBAHMEM HOMEPOB
MCMONb3yeMbIX BEPCUM NMPOLLUMBOK.

e [lpn He0BXOAMMOCTU TECTUPOBAHME Pe3ePBHbIX KOMWUI HACTPOEK Ha
paboToCnocobHOCTb.

e [InaHoBas cMeHa naponen ans [oCTyna K yCTPOMCTBaM.
e [lpoBepku NpaBunbHOCTU GYHKLMOHUPOBAHUS YCTPOMCTB:

— NPaBUIbHOCTb MPUHUMAEMOM U peTpaHcMpyemMon MHbopMaumm, oTpaboTka
BBOAA pe3epBa (4ns yCTPOMCTB M cucTeM cOopa n nepenayu AaHHbIX);

—  COOTBETCTBME CUTHANM3aUMM WU WU3MEPEHUN TEKYLEN CXEME U COCTOSIHUIO
obopynoBaHus;

- aHanu3 >XypHanoB cOObITMI, XypHanoB coctosiHui DIO, auarHoctuyeckmx
coobuweHnn (NponagaHve nUTaHUS, QakTbl CMHXPOHWM3ALMM BPEMEHM, CTAaTUCTMKA
paboTbl YCTPOMCTBA M Ap.);

e 3anosiHeHue OOKYMEHTaUunn No TeKywemy 06Cﬂy)KVIBaHVIPO.
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7.1

7.1.1

7.1.2

Hactpoiika npubopa

KoHpurypmposaHme npeobpasosatenent JHUIM-2 3akntoyaetcs B HA3HAYEHUM CBSA3HbIX
aflpecoB u onpeneneHun ckopoctn obmeHa noptoB RS-485, onpepeneHun IP-appeca
OHUM-2 wn ero knueHToB, BbIOOpE M HACTPOMKE MpPOTOKO/SIOB OOMEeHa M, npwu
HeobXxoaMMOCTM, HACTpPOMKe ajpecauMu nepefaBaeMbiM NapaMeTpaM, a Takxe
aNropuMTMOB nepefayn [OaHHbiX. Agpec M CKOpoCTb Ans Kaxporo nopta RS-485
npeobpasosartens JHNUIM-2 MoryT 6biTb pasHbIMM.

O6HOoBNEHKEe BCTPOEHHOr0 NPOrpaMMHOro obecnevyeHus
MO «EsBootloader» wucnonb3syetca pans obHoBneHns ™Mwukponporpammbl  DHUI-2,
aKTMBaLMKM LONONHUTENbHbIX ONLMKM, COpOCa HAacTpoek npubopa Ha 3aBOACKME.

MNocnepgHss Bepcusa O «EsBootloader» w darinbl NpoOWMBOK [OCTYMHbI HA CauTe
http://enip2.ru/support/firmware/

Ina obHoBneHns mukponporpammbl DHUM-2 3anyctute MO «EsBootloader», nanee
cnenymnTe HUXeNpUBEAEHHbIM YKa3aHUSIM:

EsBootloader 2.0.0.26 (19.08.2021) — >

Maitn Bug  WMucrpymentor  Momows

Cepua IHIM-2 ~

MpwEop IHNM-2 (V2) ~

MHTepdelic COM-nopT E

Mopt COM? v &

CropocTe 19200 i

Appec 1 =

Mpowmeka He eniGpato w |
OGHOBMTE Mo yrmonyasumo

PucyHok 7.1. MO «EsBootloader»

e Bubibpatb Cepua: JHUIM-2, Heobxoaumbii TN Nnpubopa; MHTepdenc:
USB/Ethernet/COM-nopT; yka3aTb NnapaMeTpbl NOAK/IOYEHUS B COOTBETCTBUM C
BblOpaHHbIM MHTEpGhENncom;
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e YKasatb NyTb K (anny NpoLwmnBKM MCNonb3ys MeHo Main -> OTKPbITb, KHOMKY =', d
nomoubto GyHKumm Drag-and-drop nnm aBTOMaTMUYECKM 3arpy3nTb NOCAEAHIOK
BEPCUIO C canTa:

MNpowwueka He eribpaHo |
He enifpado
3arpysnTe aKTyanbHYH BEPCHRD NpowKnekk (enip.ru)

B cTpoke lNpowunBka 0T06pa3unTbcs NyTb K Gainy NPOWMBKK, HUXKE ByAeT yKazaH Tmn

npubopa 1 Bepcus HOBOM MPOLUMBKMY.

EsBootloader 2.0.0.26 (19.08.2021) - X

®aiin  Bug  WMHcrpymenter  MNomowe

Cepwn 3HWMN-2 ~

MpuBop 3HM-2 (V2) ~

WMHTepdeiic COM-nopt ~

Mopt COM3 v &

CropocTe 19200 hd

Agpec 1 =

Mpowweka C:\Firmware\enip-2m.mhx |

IHNM-2 (V2) eep. 2.7.2.8 o7 01.02.2021

OBHOBHTE Mo ymonyanuo

JarpyeHa aKkTyankHan BEPCAA NPOLLNEKKA C enipl.ru

PucyHok 7.2. MO «EsBootloader» nocne Bbi6opa NpoLMBKM.

e HaxaTb kHonky OGHOBUTb, BHM3Y OKHa Nporpammbl 6yAeT nocneaoBaTesibHoO
0TOGpaXKeH Nporpecc onepaumin CTMpaHus, 3anmcu U NPOBEPKM NPOLIMBKU:
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EsBootloader 2.0.0.26 (19.08.2021) - x
Qain  Bug  WMecrpymedtsr  TMNomows
IHIAM-2
3HIMN-2 (V2] 2-Ethernet
Ethernet

MogkntoyeHne No cepriiHomMy HoOMEDY

L3

40384

Mpowmneka C\Firmware!enip-2m-2eth.mhzx

IHNM-2 (VZ) 2-Ethernet sep. 2.7.2.8 o1 01.02.2021

3anuce... 180/615 -

PucyHok 7.3. MNpouecc 3anucm nNpoLumnBKM B Npmbop.

Mpu obHoBneHunn IHUIM-2-...-X1 no cetn Ethernet HeobxoaMMO BLINONHATL CeayLLEee YCIOBKE: eCNu
OHMN-2 nogkntoveH no USB k MK ¢ 3anyweHHbIM 10 «ES KoHdurypatop», To He06X0AMMO 3aKpbITb
AaHHoe 10 Ha Bpems 0OHOBNEHUS NPOLUMBKM.

Ecnn Bbl obHoBnseTe npubop ¢ npowmBkM 1.X.X.X A0 2.X.X.X, B Hayane gna DHWUIM-2 Heobxoanmo
ycTaHoBuTb update patch (He Tpebyetcs ang npubopos ¢ AByMs noptamu Ethernet), nogpobHee onncaHue
CMOTpUTE B apxuBe C NOC/iefHEeN MNPOWMBKOM Ha oduUMANbHOM CcaiTe B pasgene MNoOAAepXKKa:
http://enip2.ru/support/

Mpu obHoBneHun Mukponporpammbl y SHUIM-2-...-A2E4x2(FX)-XX (Mogenb ¢ AByma
Ethernet noptamn) Hago yunTbiBaThL Cneayowmne 0CobeHHOCTH:

1. B MO «EsBootloader» Heobxoammo BbiIOpaTb TMN ycTporctea SHUM-2 (V2)
2-Ethernet.
Ha npubop 0653aTenbHO AOMKHO ObITb NOAAHO BHELIHEE MUTAHUE;
Ecnu aktMBupoBaHa HacTpoika «Pe3sepsupoBaHue RSTP» u JHUIM-2 He BkAOYEH B
KOJIbLLeBYHO CETb, TO 06HOBNEHME MMKpOnporpaMMmebl nNo Ethernet BO3MOXHO TONbKO
no LAN-1.

3a BepCUI0 HACTpOeK B U3MepuTenbHOM npeobpasosatene JHUIM-2 oTeeyaeT nocneHsas undpa B Homepe
MUKponporpamMmsl. Ecnv B HOMepe Bepcuu CcTapor M HOBOM MUKPOMNPOrpamMm nocnegHss umdpa otamyaercs,
TO BCE HACTPOMKM nocne 0OHOBNEHUS MUKpONporpaMMbl ByayT cOpoLIeHbl HA HAaCTPOMKM MO YMOMYAHUIO.
UTo6bl COXpaHWUTL CTapble HACTPOWKM, COoXpaHuTe KoHdurypaumiwo c nomouwpto MO ES KoHdurypatop,
0OHOBUTE MPOLIMBKY M 3aTEM 3aNULINTE COXPAHEHHbIE HACTPOIKK B Npubop obpaTHo.
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7.1.3 [lns o6HOBNEHUS MUMKPOMPOrpaMMbl CEHCOPHOro UHAnkaTopa JHUIM-2-...-X3 Heobxoaumo
NOAKNYUTLCS K cnykebHoMy nopTy RS-232, KoTopbii noakntoueH K nMHaM pasbema Rl-
45 nopta IRIG-A.

MukponporpamMmma CEHCOPHOro  MHAMKATOpa OOHOBNSETCS Takke C  MOMOLbIO
cneumann3npoBaHHOIO MO  «EsBootloader».  O6HOBNEeHMe MUKPOMNpPOrpammsl
ocywwecrsngetcs yepes COM-nopr.

EsBootloader 2.0.0.26 (19.08.2021) - X

®aidn  Buag  WMacrpymenter  TNomows

Cepun IHMI “

MpuBop IHMI-3 w

WHTepdeiic COM-nopt i

Mopt COM3 | &

Cropocte 19200 w

Appec 1 o

Mpowmweka C:AFirmware\ENMI5ver_2_1_4.hex |

IHMIA-5 sep. 2.1.4 - picture

OBHoBMTE Mo ymonuanumo

PucyHok 7.4. O6HoBneHWe nHaukatopa IHUIM-2

7.2 AKTuUBauma npotokosia M3K 61850

Ina aktuBaummn noppepxku npotokona MIK 61850 ycrponcts dHWUIM-2 Heobxoaumo
BbIMOJIHUTL C/ieAyoLmne AeNCTBUS:

e [logknoumTb NpUBOP K KOMMbOTEPY Yepe3 ntbon us nHrepdericos — USB, RS-485,
Ethernet;

e [logaTtb NUTaHWe Ha npubop;

e 3anyctutb 10 «EsBootloader», Bbibpatb He0b6x0aMMbIN TMN Npubopa, MHTepdeNc,
BKIHOUYMTb PACLUMPEHHbIN BUA:
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EsBootloader 2.0.0.26 (19.08.2021)
Paiin | Bug | WHctpymenTel  MNomowes
Cepua MpocToii >

| + | PaclunpenHbli
Mpwubo e
MuTepdeiic COM-nopt bt
Mopt COM3 v &
CrkopocTe 19200 w

e HaxaTb kHonky MoaknuuTb. Mpyu ycnewHoM NoaKIYEHUN KHOMKM HUXKHETO psaa
CTAHYT aKTUBHbIMMU:

E EsBootloader 2.0.0.26 (19.08.2021) - X

®ain  Bug  WMacrpymenter  Tomowe

Cepun IHAM-2 ~

Mpubop IHAM-2 (V2] A

WMuTepdeiic COM-nopt ~

Mopt COM3 v| &

CropocTe 19200 &S

Appec 1 =

Mpowwska Ch\Users\amartynoviDesktop\Firmware\enip-Zm.mhx w |

IHNM-2 (V2) sep. 2.7.1.8 o1 19.11.2020

MepesarpyzuTs Crepets 3anucatb MposepuTts

PucyHok 7.5. MNogkntoyeHune K npubopy.

e Bbibpatb UHCcTpyMeHTbI -> BBECTH KNOY aKTMBaLMM:

EsBootloader 2.0.0.26 (19.08.2021)

®ain  Bua | MHcrpymenter | Momowe

CBpocuTh KoOHQUIYpaLnm

| Beectn knroy GETHEAUKM ...

CyMTaTe METPOAOTMYECKH HAYMMYD YacTe [10...

MapameTpbl...
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e B nosBuBLLUEMCS OKHE BCTAaBMTb K/1KOY aKTUBALUM, I'IO}'IyHeHHbIﬁ OT 3aBOAa-

n3rotoBuTens, Haxatb OK:

Kntou aktueagmm

HIPFHI4HFI37GEHGFI94HF03HE304HI3THB0HFSSUKLFIF422C4311ATTIACTFI2
AC3IDEND3246555A6A2A2455530D40DEBDES5EAD2A46607283ABF 761340 8CC28D
41346355540 F402476EFOSCDD2FAB2696361 02828210 22D4C2A370FE1ERETA4RT
AFZAOFC524505038ECHCETIFT187C2555555503FCDADIFACENCEC239AT7I66335

Ok CmaeHa

MNepesarpysuTe Crepets Janucate MNposepuTs

PucyHok 7.6. OKHO BBOAA K/tOYa akTUBALMM.

e [lns BbIXOAA M3 peXMMa akTMBaLUMKM HaxaTb Mepesarpysutsb.

e [locne nepesarpy3ku npubopa B 10 «ES KoHdurypatop» 6yaeT otobpaxkaTbca
noaaepxka M3K 61850:

m EsConfigurator 1.0.0.64 (06.09.2021)
®aiin  Bwg  Cepewc  Cnpaska
MogknioueHwne 172.17.1.126:80
MpwGop IHIAM-2-45/400-220-A3E4-21
CepuiiHbIi HoMep 66819
Bepcun firmware 2.7.3.8 (c nogaepxkor M3IK 61350)
Bepcuna hardware 4.2
7.3 BoccTtaHoBNneHMe HacTpoeK No YMONYaHUI0

Ytobbl cOpoCUTb HACTporku npubopa Ha 3HAYeHMs N0 YMONYaHMIO HeobxoamMo

Bocnonb3oBatbes K ¢ yctaHoBneHHom ytunuton «EsBootloader» (puc. 7.1).

MopkntoumTe npubop Kk kKomnbtoTepy ¢ nomouwbio USB nnmu COM-nopta, ycTtaHOBUTb
napaMeTpbl NOAKAYEHUS, HXKMUTE KHOMKY [To yMon4yaHuw. HacTporiku npubopa CTaHyT
3aBOACKMMU. 3HaYeHMS NapaMeTPoB ANS KAXA0ro nHtepdenca cMm. B n. 3.4.
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7.4

A\

7.5

KoHdurypuposaHue ycrponcrea

KoHndurypmuposanme npeobpaszosatenen SHUI-2 ocywecTBnsgerca npuv  NOMOLLM

nporpaMMHoro obecnevexms «ES KoHdurypatop» nnmn seb-koHconu. N0 npeaHasHayeHo
Kak [Ong HacTpohku npeobpasosatenen JHWUIM-2, Tak M npocMoTpa M3MepsSieMbIX
napamMeTpoB. JKpaHHas GopMa OCHOBHOIO OKHA Mporpammbl ans Hactporku SHUMM-2-...-
X1, SHUM-2-...-32 npeacTtaBneHa Ha pucyHke 7.7. [MoapobHoe onuncanue MO npuBeaeHo B
JHMM.411187.002 NO.

Ins KoHbUrypupoeaHus npeobpasosateneit JHUIM-2 pekoMeHayeTCS UCNOMb30BaTb KOMMbIOTEPDI,
ocHaweHHble noptamu USB, nubo RS-485 (c ncnonb3oBaHvem npeobpasoBatens MHTEpdENCcoB
RS-232/RS-485) unu Ethernet.

m EsConfigurator 1.0.0.64 (06.09.2021) - O X
®aiin  Buwg  Cepemc  Cnpaeka Q
MegentoueHne 172.17.1.126:80
Mpwnéop IHWI-2-45/400-220-A3E4-21
CepuiiHelid HomMep 66819
Bepcwa firmware 2.7.3.8 (c noggepxxon M3K 61850)

Bepcwa hardware 4.2
@ (| CBpocuTe BRA MpounTate 3anucate -
_'m MapameTpel BesonacHoCTH:
i Vizmepenna
. Cetb Mapone |u-u | @

L3

Bnoknpoeka, MUH 1 =
i-- BHELWHNE ycTpoiicTEa

i [INCKPETHBIE CUTHAABI Vs (sysName & SNMP) | |
- KoMMYyTaLWOHHBIE aNNapaTel

- M3K 61850

- R5-485-1

- R5-485-2
-R5-483-3

- TCP-knnent 1
- TCP-knwent 2
- TCP-wknmenT 3
- TCP-knnenT 4

O O OO OO O OO OO OO 1 O

PucyHok 7.7. MO «ES KoHdurypaTtop».

KoHdurypuposaHue yepes web-untepdeiic

HoctynHo Tonbko Ans mogudukaumm DHWUM-2-..-X1. Ona poctyna K yAaneHHomy
KoHpurypuposaHuto JHUI-2 yepes ceTb Be6-6pay3ep HEOOXOAMMO OTKPbLITb CTPAHMLY MO
appecy http://192.168.0.10 (rae ykaszaHHbii IP - agpec no ymonyanuio, unu IP agpec

JHWUIM-2 HacTpoeHHbI nonb3oBaTenem). Takke pfonyctumo obpaleHue Mo agpecy
ENIP2NXXXXX (roe XXXXX - Bce undpbl cepuinHoro Homepa JHUI-2).

lns Bxona B CTPAHMLY HY>XHO BBECTU MapaMeTpbl aBTOPU3aLIMM:

MmMa nonb3osaTensa: admin
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Maponb: admin

.
= MMapons

= HamepeHua

= DIO

+ MHTepdedckl

+ FT3

+ Modbus

+ IEC 60870-5-101
+ IEC 60870-5-104
+ RSTP

= PRP

x

+

192.168.50.117

Tun ycTpoicTEa:
HOMWHaNBHBIA TOK:
HOMUHANELHOE HANPAMEHWE:
HOMWHaNEHaA YacToTa:
HanpaxeHne NMTaHWA:
CepHAHBIR HoMEp:

Bepcus firmware:

Bepcus meTponoruyeckoro MO:
Bepcua hardware:
Mogaepxka 61850:

Bpema npudopa{UTC):
Bpema npubopa(nokancHoe):

Bpewma paboTsl:

TH:
T

Ko dHUMeHT MOLHOCTH:

EAMHULE MIMEPEHIA HANDAKEHUA:

EQMHULE MZMEpEHUA ToRa
EAMHALE MZMEPEHIA MOLHOCTM
BpemA YCDaIHEHUR, C:

Cxema NogroHeHis

PaccunTuiBaTh Tok (hass B:

3HaYeHne 3aMeILEHMA YACTOTI NPK HUSKOM

Hanpa#eHu, Ny

MIrHopHMpOEaTE BUT HEaKTY&NEHOCTH:

KonuyecTao sHaKoE NoCne 3anATol ¥ 4acToTsl:

W3ameHuTE NonApHOCTL ToKa:

[uanazos no Toky:

WHpopmaumn of ycTporcTEe
SHWM-2-41/100-24-A2E4x2-21(220)
1A
57,7100 B
50 Ty
24 B
40834
2.7.2.8
1.0
4.2
Ia
Fri, 03 Sep 2021 06:20:26 GMT
Fri Sep 03 2021 09:20:26 GMT+0300 (Mockea, cTaHgapTHOe BpeMA)
210 03:40:14

HacTpolkn n3mMepeHui

1

1

1 AgTo
@B (@)
@A (KA

0

02 @3

maza A [@haza B [@oa3a C

@ 1..200% ()2..200% ()8..800%

SHV”_I 2 ENG CoxpaHuTe BebliiTi

PucyHok 7.8. JkpaHHasa dopMa okHa Hactpoiiku JHUI-2 B Beb uHTepdeiice

Echu IP appec JHWI-2 HeusBecTeH, To ans 6bictporo noucka JHUI-2 B cetn u

onpegenexHus ero |P-agpeca MOXHO BOCMO/Ib30BATbCS CNELMaIN3MPOBAHHON YTUIUTOM

«ES Find IP». «ES Find IP» no3Bonser npockaHWpoBaTb CeTb M HaWTM BCe MNpubopbl

npomnssoAacTea ML, «JHeprocepBmuc» NOAKAOYEHHbIE B IOKANIbHYIO CeTb, U3MeHuTb IP agpec
W Opyrue ceteBble HAaCTPOMKM.
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~ E5Find IP v.1.38 (25.11.2020) — O >
Cranmposate 3apam IF Cetesoit vHTepdeic | Bthemet o
Mz Twun ycTpoiicTea S5/N MAC-appec IP Anpec w Wmn DHCP
8 2JHWN-2 (V2) 14863 00-1ECO-B7-05-14 152.168.0.40 EMIP2M 14863 O
JHWN-2 (V2) 14864 00-04-A3-F5-2E-50 17217.1.241 EMIP2M 14864 ]
18 |3HWN-2 (V2) 2-Ethemeat 55590 OC-EF-AF-30-57-76 152 168.50.40 ENIP2M55550 ]
25 | 3HWN-2 (V2) 2-Ethemet 52101 0C-EF-AF-30-52-0E 152 16850115 | RSTP15 |
36 | IHWM-2 (V2) 359551 D8-80-35-20-68-5D 172171134 ENIP2M359551 1
40 | 3HWN-2 (V2) 2-Ethemet 40884 (C-EF-AF-30-24-BC 152.168.50.117  |RSTP17 O
45 |3HWN-2 (V2) 18637 00-1E-COC7-8C-70 152.168.0.44 VAPECOMMANDERZ O

PuneTp |3Hl-"||'|| | [ PerynapHkie Beipaxeqna

PucyHok 7.9. SkpaHHas dopma M0 «ES Find IP»

OKHO M3MEeHeHWs HacTpoeK OTKPbIBAETCS ABOMHbLIM LENYKOM MO CTpoke ¢ TpebyembiM
npnbopom.

Hoewiil IP-appec x

Tun yctpolicTea: IHNM-2 (V2)
CepWitHBIR HomMep: 66819

MAC-anpec: DA-80-39C7-RIFA

IP-ampec: 172,17 . 1 .126 | [] Brmownms DHCP
Macka nogcew: 255.255.252. 0 |

Wnios: |1?2.1?.U.5|

NETRIOS uma: ENIP2NE6319 [] Mo ymomuaruto

Maponk onA gocTyna: |admir1 |

T

PucyHok 7.10. OnpeneneHune ceteBbix HacTpoek ¢ nomoubto M0 «ES Find IP»
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WA 2HAN-2:172.17.1.221

€ > C Awe

= OCHOBHbIE HACTPOHKH
= Maponk

.

= DIO

+ WHTepdercsl

+ FT3

+ Modbus

+ IEC 60870-5-101

+ |EC 60870-5-104

x +

172.17.1.221

Ua:
Ub:
Uc:
U:
Uab:

236288
224128
22848
227768
39728
0.008
41308
27168
0.000 A
0.000 A
0.000 A
0.000 A
0.0 Br
0.0B7
0.0 Br
0.0B7
0.0 BAp
0.0 BAp
0.0 BAD
0.0 BAp
0.0BA
0.0 BA
0.0BA

0.0BA

Uat:
Ub1:

Qal:
Qb1:
Qcl:
Q1

Sal:
Shi:
Sc1:
51

3HMNZ
236.048
223958
222728
227568
39328
2248
41408
275648
0.000 A
0.000 A
0.000 A
0.000 A
0.0 BT
008t
0.0 BT
008t
0.0 BAp
0.0 BAp
0.0 BAp
0.0 BAp
0.0BA
0.0 BA
0.0BA

0.0BA

cos(A)
cos(B):
cos(C):

uz:
K Heccl

K uckl

Wp-

Wa-

Copyright @ 000 «MH¥EHEPHLIA LEHTD «3HEProcepBuCs

1.000
1.000
1.000
1.000
49.999 Iy
226.84B
1368 B
1324B
0.968
0.044
0.000 A
0.000 A
0.000 A
1.000
0.000

0.0 BT

0.0 BAp
0.000
103232.8 BT
0.0 BTy
98251.2 gap™y
0.0 Bap*™
oc

Ua:
Ub:
Uc:

10:

SHMI_I'Z ENG CoxpaHute BhiitTin

3HMB2Z
000B
000E
000B
0.000 A

7.6

PucyHok 7.11. SkpaHHasg opMa 0KHa NpoCMOTpa U3MepSeMbIX

M BbIYMCNSIEMBIX MApaMeTpoB B Be6-koHconn JHUI-2

KoHdurypupoBaHue yepes CeHCOpHbIN Aucnnen

Ona mogudwmkaumm SHUIM-2-...-X3 AOCTyNHa HACTPOMKA HEKOTOPbIX MNapaMeTpoB Ha

CEHCOpPHOM aucnnee. [1ng 3Toro He06X0AMMO NepenTH B pa3aen HacTPOMKM , naposnb

no ymonyanuo 1122. B paHHOM paspene 3apaértca IP-agpec npubopa, paspelleHHbie

KMeHTbl gnsa nogkntodeHuns no M3K-60870-5-104, sknoyaetca DHCP.
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8 PekomMeHAaauuM No NOAKAHOUYEHUIO BHELLHUX Leneun

8.1 MoaknwyeHUe K uensaM nutaHus

MopkntoyeHne HeobxoaANMMO NPOM3BECTU MPU YCIOBUM BbINMONHEHUS CNEAYIOWMX YCIOBUIA:

e B 371eKTpMyeckon cxeme uenen nutanusa JHUIM-2 pomkeH 6bITb NpeaycMoTpeH
BHELIHMM BbIKAOYaTENb MM aBTOMAT 3aLMThI;

e BHELHWMW BbIKNOYATESNb MM AaBTOMAT 3aLLUUTbI LO/KEH pacnonaraTbCa B
HenocpeacTeeHHoM 6am3octn K SHUIM-2 1 B npepenax focsaraeMocTv ans
3KCnayaTaunMoHHOro nepcoHana.

BHuumanue! MNepepn noaknoveHnem K IHUM-2 uenen nutaHns Heobxoanmo ybeanTbcs B TOM,

4TO BCE BXOASALME UCTOYHUKM NMUTAHUS OTKOYEHbl. HecobnoaeHne gaHHoro TpeboBaHus

MOXET MPUBECTM K CEPbE3HON UK AAXe CMEPTENbHOM TPaBME UM NMOBPEXAEHMIO
obopynoBaHusl.

Ina nopgknioveHns DHUM-2 K uensam nuTaHMs pPEeKOMEHOYeTCs MCMOJb30BaTb NMPOBOAA
ceyeHneM He MeHee 1,5 mm2,

[nsa 3aseMnenns kopnyca SHUIM-2-...-32 pekoMeHAyeTCs MCNOMb30BaATb NPOBOJA, CEYEHUEM
He MeHee 2,5 MM?, 063KaTblil KONbLEBbIM HAKOHEYHWKOM C AMamMeTpoM 4-6 MM (noa 6ont
M4).

MNoakntoyeHne MUCTOYHMKA nuTaHus (B 3aBucuMocTM oT Tmna nutanma AC wam DC u
AMana3oHa NUTAKOLWEro HanpsXXeHms) OCyLLeCTBAATb COMMACHO CXeMaM Ha pucyHke 8.1:

e [logkntoumTe Pa3HbIN/NACOBON NPOBOA K KOHTAKTY L/+;

e [logkniounTe HyNneBoM/MUHYCOBOM NPOBOLA K KOHTaKTy N/-;

o [logkntounte npoBoA 3aWNTHOIO 3a3eM/IEHNA K KOHTAKTy .
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100..265 V~

T

@D | 24

N/-| 25

L/+ | 26
SF1
1A

I

@D | 24 —PE ‘
N/-| 25 —ﬁ
L/+| 26 |

SF1

PE

N/-1 25 —H—
L/+| 26

1A

SHWM-2-..-220-..
D | 24
SF1
1A
SHUM-2-..-24-..

_ﬂ:—4.

1
+

[QF—

+
SF1
1A

+
SF1
1A

PE

JHWUM-2-..-24-A2E0-32

PucyHok 8.1. Cxembl nogkntouenuns SHUM-2 K Lensam UCTOUYHMKA (CETU) 31eKTPONUTaHUS

|

120..370 V=

PeKomer.yeTcsl MCMOJIb30BaTb rapaHTUPOBAaHHOE 3N1IEKTPONUTAHUE, a TAKXKE NMPON3BOAUTDb

Bbl60p MCTOYHUKA C BO3MOXHOCTbIO OrpaHUYEHNA TOKA HArpy3Ku.

Ona P un TN 6...20 kB pekomeHpyeTtcsa ncnonbsosate JHUM-2 ¢ HanpsxeHneMm nutaHua 24 B
NOCTOSAHHOrO ToKa. 19 NnoAcCTaHLMM Knacca HanpskeHus 35 kB v Bbilwe pekomMeHayeTcs
MCMNONb30BaTb rapaHTMPOBaHHOE HanpskeHus nutaHna 220 B nepeMeHHOro Toka.

B cnyyae ucnonb3oBaHus HanpsxkeHuss nutaHna 220 B nOCTOSIHHOrO Toka OT ueneu

OMNepaTMBHOIO TOKA He peKOMeHAyeTCs NoAKYaTh 6onblwoe konmyectso JHUMM-2 yepes

O4AMH NUTalWwmi kabenb onnHHOM Bonee 5 M. Ecam Het APpYyrmx BapuUaHTOB MUTaHUA, TO

Heob6X0AMMO OpPraHU30BaTh 3aALUMTY JIMHUM MUTAHUS OT UMMYNbCHBIX NEePeHaNpPsKEHUI B
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MecCTe YCTaHOBKM JHWIM-2, a Takke UCNoNb30BaTb MCTOYHUK MUTAHUS C orpaHnm4yeHnem
BbIXOOHOIO TOKaA.

8.2 Moakn4vyeHne K usMepuUTesibHbIM Lenam

PekoMeHAyeTCst NOAK/IOYaTb TOKOBbIE LieMNu NPOBOAOM CEYEHUEM He MeHee 2,5 MM, uenu
HaMNpsSXKEHUS MPOBOAOM CeYeHMEM He MeHee 1,5 mMMZ [Ina ypobcTBa 06CNYXKMBaAHMS
peKkoOMeHOyeTCs  MCNONb30BaTb  MPOMEXYTOYHblE  KNEMMHUKM C  BO3MOXHOCTbHO
LWYHTMPOBAHMS TOKOBbIX Lienen, pa3pbiBa Lenen HanpskeHns.

B 3aBMCMMOCTM OT MCNONb3YEMOM CXEMbI MOAKTOYEHUS HA 3Tane HacTporkun JHUM-2 ¢
nomolbto MO «ES KoHdurypatop» yCTaHOBUTL TpeX- AU YETBIPEXNPOBOAHYH CXEMY.

8.3 MoAakn4vyeHue K uenaM AUCKPEeTHbIX CUrHaloB

8.3.1 Ona ucnonHexmnsa SHUM-2-...-X1

uenu AUCKpeTHOro eeoaa

IunckpeTHble curHanel nogkntoyatb K JHNUM-2 npu ycnoBum BHELWHErO NUTaHUS 3TUX Lenen
HanpshkeHneM 20...250 B - T.e. «wet contact».

JHWM-2 Bepcun hardware 2 (CHATO € NpOM3BOACTBA) TpebyeT NoAauM BHELLHErO MUTAHMS.

JHWNM-2 Bepcum hardware 3 1 HoBee C C AUCKPETHbIMM BXOAAMMU, PACCUYUTAHHbIMU Ha 24 B,
MMeeT BCTPOEHHbIN UCTOYHUK 24 B= (knemma 20), KOTOpbIM MOXHO WMCMONb30BaTb 4/14
MUTAHNUS (KCMAYMBAHMUA) KCYXMX» KOHTAKTOB.

BcTpoeHHbie guckpeTHble Bxoabl JHUI-2 no3sonstoT nogkntoyate 4 unm 8 curHanos. MNpu
HeobX0AMMOCTM pacLUMPEHUS KOIMYECTBA MOAKNHYAEMbIX CUTHAIOB MOXHO MCMONb30BaTh
mMoaynv Beoaa-ebiBoga JHMB-1.

Hannune B DJHMB-1 BCTPOEHHOrO MCTOYHMKA NOCTOSIHHOMO HanpshkeHus 24 B nossonser
noaknyaTh Kak Kk camomy JHMB, Tak u Kk SHUI-2 auckpeTHble CUrHanbl TMNA «CyXow
koHTakT» (Dry Contact). Takum obpasoM, JHUIM-2 u DJHMB-1 obecneunBatloT nogkno4eHue
KaK MOTEHLMANbHbIX AUCKPETHbIX CUTHANOB, TaK U «KCYXMX KOHTAKTOB». B kauecTBe npumepa
Ha pucyHKe 8.3 nokasaHo, Kak K JHWUIM-2 noaknwoumtb AMCKpPETHble curHanbl. He
0b6s3aTenbHO, HO B page CnyyaeB (OMCKpeTHble curHanbl Ha Tepputopumn OPY), ong
MOBbILLIEHWUS MOMEXOYCTOMYMBOCTU PEKOMEHAYETCS YCTAaHABAMBATb NapannenbHO BXOAAM
DI conpotueneHns HoMmmHanom 43 KOM nnun 56 KOM MOLLHOCTBIO He MeHee 2 BT. Takxe Ha
pucyHke 8.3 nokKazaHO OAHOBPEMEHHOE MNOAK/MYEHME [OMNOSHUTENbHbIX MOAYNen WU
NOAKAOYEHNE K HUM AOMNONHUTENbHbIX curHanos (AHMB-1-6/3R).
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A\

HanpshkeHne, C NOMOLLBI0 KOTOPOro 06pabaTtbiBaOTCS AUCKPETHbIE CUIHANbI, LOKHO ObITb
B AnanasoHe: 18...250 B gna noctosaHHOro toka.

PekomeHayeTca 019 BBOAA CMTHANOB TeeCUMrHanmM3aLmMm MCnonb30BaTh HaNpskeHme
NOCTOAHHOrO Toka 24 nnun 220 B. [ing cbopa TenecurHannsaumumn ¢ teppmutopumn OPY
ncnonb3oBatb Mogmdukaumo SHMIM-2 ¢ AMCcKpeTHbIMM BXOAAMM Ha HanpsbkeHue 220 B.

Ina Hebonbwmnx obvekToB (TI1, PTI) pekomeHayeTcqa WMCNONb30BaTb MNOCTOSIHHOE
HanpsxeHune 24 B, KoTOopbiM yaobHO ogHOBpeMeHHO obecneunTb nutanve SHUIM-2 u
uenen TenecurHanmsaumm (C TOYKM 3peHns 6e30MacHOCTM 3KCNAyaTauumn 3TOT BapUAHT
npeanoYTUTENbHEN).

Lenu ynpaBneHus

Ilns BblAAYM KOMAHA, TeneynpasieHUs MOXHO WMCMOJb30BaTb BCTPOEHHbIE AWCKPETHble
BbiIxoabl (Mogudukaumm SHWUM-2-...-11, SHWUIM-2-...-32) nnn BHewWwHWe MOAYNM BBOAA-
BbiBOAa JHMB-1.

Ha pucyHkax 8.2 — 8.8 nokasaHbl cnyyau, koraa K SHMI-2 noaknoyeHbl BHEWWHWE MOAYU
JHMB-1. B npencraBneHHbIX BapMaHTax npu OCyLLECTBIEHNN MHPOPMALMOHHOrO 06MeHa
BO3MOXHa 06paboTka A0 14 AMCKPETHbIX CUrHAMOB U BblAA4YM KOMAHA yNpaBAeHus.

MNpu ocywecTBneHUn nHbopMaunoHHoro obmeHa ¢ SHUIM-2 Bo3moxHa o0bpaboTka fo 32
AMCKPETHbIX BXOA4O0B WM Bblgaya KOMaHA, TeneynpaeneHuss Ha 16 obbektoB (16
KOMMYTaLMOHHbIX annapara).

[lna opraHusaumm nepepayun apyxaneMeHTHow uHdopmaumm TC (aByxnosumumoHHble TC)
cnefyet yuuTbiBaTb, 4YTO AN OAHOro oOb6bekTta Heob6XxoAMMO 334enCTBOBaTb Napy
AUCKPeTHbIX BX0onoB, Hanpumep, DI1 u DI2, DI3 v DI4, DI5 v D16, DI7 v DI8. Heponyctumo
MCMNOMb30BaTb NOA OANH 0OBEKT AMCKPETHbIEe BXOAbl U3 pa3HbiX Nap. Ha AMCKpeTHbIM BXO4
C HEYETHbIM HOMEpPOM 3aBOAMTCA curHan «BKJ/1», a Ha BXOA, C YETHbIM HOMEPOM — CUTHAN
«BbIK/1».
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N 220 B=
SHUM-2-.-21 (hw 2)
DIC [T1
DI1 [12
D12 13
RS-485-2 B:i %g
> | GND DI5 [16
7| A(+) DI6 [17
8 | B() DI7 [18
DI [19
SHMB-1-6/3R
ol 1T hb———
DR [2 b—m-r"—+¢
RS-485 D15 [ 3 |—-—"—%
=[5 [GND DI4 [[4 f———"—%
T TA® DI5 [ 5 b—"—4¢
5TB0) DI6 [ 6 ——"—%
24y 7
DIC [78
-
Dot L2 L] 1
13 = $
14 $
||
D02 |
: 16 +.
i DO3 2

PucyHok 8.2. MNMpumep noakntodeHuns Kk IHNUM-2-...-X1 ouckpeTHbIX curHanos ans sepcmum hardware 2.X
(BbInyckanacb B 2013r., CHATO C NPOM3BOACTBA)
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N 220B=
SHWNM-2-..-21(220)
DI1 [1T —

DIZ |12

DIZ |13
D4 |14 ——"—
RS-485-2 D5 115

> | GND DI6 [16
7| A(+) D17 17—
8 | B() DI 18
DIC [19
+24v [20

3HMB-1-6(220)/3R

DI1
DI2
DI3
Dl4
DI5
Dlé6
+24V
DIC

OO U W=

DO1

13

14
DO2 15

DO3 |18 ] 1

17

LI

PucyHok 8.3. Cxema noakntoueHns AUCKpeTHbIX curHanos kK JHUIM-2-..-21(220).
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SHMM-2-..-21
DI1 [11
D2 [12}——"—
DI3 [13 ’

DI4 [T4——"—

RS-485-2 -
ST GND DI5 |15 —

7TA® DI6 |16 ®
DI7 [1T7T———o
8| B() DI [18}——4
DIC [19
+24V | 20

SHMB-1-6(24)/3R

DI1T [1

DI2 ] g —" |

RS-485 D15 [3 |—"—"—"%

- DI4 [4 b————4¢

{5 [GND o 1

7| A(Y) DI6 [6 —rT—9
§180) 24V [ 7
DIC [ 8

220B
DO1 1% ] 1
14 ] ¢
||

DO2 e

: 16 +.
DO3 |7

PucyHok 8.4. CxeMa nogktoYeHUs AUCKPETHbIX curHanos K SHUIM-2-...-21. BapuaHT noakno4eHus
OMCKPETHbIX BXOAOB C MUTaHWEM OT BCTPOEHHOMO UCTOYHMKA 24 B.
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N 220 B=
JHWM-2-..-11(220)
DO1 [11 [
002 [12——{}—4
D03 13— |
RS-485-2 %?f %g
> | GND D12 [16
7 | At+) DI [17 —————
8 | B() DI4 [18
DIC [19
+24V [20
3HMB-1-6(220)/3R
ot 1T
o 2 —4
RS-485 D15 [3 f—"—"—"%
. DI4 [4 b—ro7T—1¢
=[5 GND o e 1
7] A D6 [ 6 —mr—4
§180) ¥4V 7
DIC 8
-
Dot L2 L] 1
13 = $
14 +
||
D02 H2
: 16 +.
i DO3 (43

Pucynok 8.5. Cxema nopkntoueHus AMCKpeTHbIX curHanos K SHUM-2-...-11(220).
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SHUI-2-..-11
DO1

DO2

DO3

Rs-4852  F
5 [ GND o5
7| A(t) DI3
8| B() DI4
DIC

+24V

11

12

13

[il[]

14

——e

220B

15

16

17

18

19

20

SHMB-1-6(24)/3R

|| | RS-485
{5 [GND
7 A®
81 B(

DI1
DI2
DI3
DI4
DI5
Dlé6
+24V
DIC

DO1

DO2

DO3

OO U AW =

+.

13

-4

2208

14

15

+.

16

B

17

PucyHok 8.6. CxeMa nogktoHeHUs AUCKPETHbIX curHanos K SHUIM-2-...-11. BapuaHT noakno4eHus

OMCKPETHbIX BXOAOB C MUTaHMEM OT BCTPOEHHOMO UCTOYHMKA 24 B.

[na nopaun komaHg ynpasnenms Ha DHUIM-2-...-11 (BCTpOEHHbIe AMCKPETHbIE BbIXOAbI)

HeobxoaoMMo
NOAKNHYEHUS.

MCNOJIb30BaTb

NMPOMEXYTOUHbIE

pene

PEKOMEH,EWEMbIe TUMbl MPOMEXYTOUYHbIX pene:

— [Mutanue katywkn 220 B: PLC-RPT-230UC/21;

— [utanue katywkn 24 B: RIF-0-RPT-24DC/21.
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PekoMeHayeMas CxeMa BKJIYEHUS AMCKpPeTHbIX BbixogoB SHWUIM-2-..-11 B cxemy
ynpaBneHusi KOMMYTALMOHHOro 06O0pyAOBaHUS 3NEKTPOYCTAaHOBOK MpeacTaBfeHa Ha
pucyHke 8.7.

PexuM  TeneynpaBneHus  KOMMYTAUMOHHbIM  06OpymOBaHMEM  npepycMaTpuBaeT
o6s3aTeNbHbIA KOHTPO/Ib FOTOBHOCTM MCMOMHUTENbHbIX Lenen, a TakkKe BO3MOXHOCTb
610KMPOBKM TeneynpasneHus. [0TOBHOCTb BbINOAHEHUS TeNeynpaBieHns KOHTPOAMpPYeTCs
no coctosHuio Bxopa DI HacTpoeHHoro ang 3toro (D14 Ha cxeme). B cnyyae paspeweHus
TeneynpasieHns Lenu BKAKOYEHUS AU OTKKOYEeHUS (KOHTakTHble rpynnbl pene KL1, KL2,
noakntyeHHolx K Bbixogam DO1 mnu DO2), dopmupyembie pekOMeHOYyeMOM CXeMOW
(pucyHok 8-7), BKAKOYEHbl MOCNefoBaTefibHO C AOMOAHMTENbHOM KOHTAaKTHOM rpynnou
KOHTponbHOro pene KL3, 4TO MCKAWOYaeT HECAHKUMOHMPOBAHHOE YyrpaslieHue
KOMMYTaUMOHHbIM 060opyanoBaHueM. [logknioueHre K AUCKPETHOMY Bxoay «[lakeTHbil
BblkNtoYaTenb SAl» ucnonb3yetcs AN NOAAYM MUTAHMS C LUMHOK YNPABEHUS HA CXeMy
TeneynpasneHus. Takxe nogknouveHune k exoay DI3 (van nwobomy apyromy csobogHoMy
Bxoay)  KoHTaktoB  SA1l  no3BonseTr  KOHTPOAMPOBATb  COCTOSIHME  KJO4a
«MeCTHOe/AUCTAaHUMOHHOE  yMpaBieHue  BbIK/KYaTeNnemM» -  KOHTPOAb  AOJKEH
ocywectenatbca cpeacteamn OUK, SCADA.

Ona rawenns 30C caMOMHAYKLMM, BO3HMKAIOWEN MpPU Pa3MblKaHUM KOHTAKTOB pene,
peKoMeHAYeTCs napannenbHo pene yctaHasnmeaTb anoabl K105, unn aHanornyHbii.

SHKMN-2 T LIy
DO1 |
DO2
Bapuaur 1
DCIS KLI.1
KI13.2 il |4 BEJIHKOUHTE
DOC|14 2l - 24 KL
~ 14 OTEJHOMHT L
DI1 |15 Bapuany 2 {C Cirmaios QR pomi )
SA
Dz |16 wbiownponga TY ~KLLI
oo 4|9 2] A BETIONHT
DI3 |17 L33 P KL32 KL2.1
o — 1 OTKIHMHTE
A e t -
DIC |19 Bt TV =" ENOKHPOBKA

VDI- K105 (nan ananormnudeii)

PucyHok 8.7. PekomeHayeMas cxemMa NoakaoueHns guckpeTHbix BbixogosB JHUIM-2-...-11 k cxeme
ynpaBfieHUs KOMMYTaLMOHHbIM 060pyLOBaHUEM
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Hwxe Ha pucyHke 8.8 mokasaHbl pasnuuHbie BapuaHTbl nogkatoveHus JHUM-2-...-X1 k
BHEWHMM MoaynaMm. OrpaHMYyeHns No NOAKIOYEHMIO BHELUHUX MOAYNEN:

e DHMWI-2 mMoxeT cyMMapHo obpaboTtatb He 6onee 32 auckpeTHbix curHanos (1 TC -
OOMH AMCKPEeTHbIM curHan, 1 ob6vekT TY - ABa AUCKPETHbIX CUrHana);

e [lonyckaeTcs nogknto4atb He 6onblie 4 610KOB.

14 OUCKPeTHbIX BXOLOB SHUM-2 ?F%BR SHWM-2
1 obvekt TY m= mm Em
JHWUIM-2-4x/x-x-21
—
JHUIM-2 3HMB-1-24/0
32 AMCKpEeTHbIX BXOAa am
|
8 IMCKPETHbIX BXO/L0B IHWM-2 5HMB-1-0/22
11 o6bekToB TY Bm
26 OUCKPeTHbIX BXOML0B SHMN-2 2H6I\/4_7:3R ?"'6“;'; 2"'6'\/"SBR
3 obvekta TY mm L i 2l

PucyHok 8.8. Mpumepbl cxem nogkntodenns SHUM-2-...-X1 k BHeWHUM MoaynsaM

8.3.2 SHUN-2-...-32

uenu aAucKpeTHoro seoaa (knemmbli DI1...DI112)

IunckpeTHble curHanel nogkntoyatb K JHUM-2 npu ycnoBuu BHELWHErO NUTaHUS 3TUX Lenen
HanpshkeHneM 18...36 B (BO3MOXHO NpMMEHEeHMe NOo 3aKa3sy APYrnX YpOBHEN HanpshkeHus
MUTaHMS MOCTOSIHHOTO HanpsbkeHus) — T.e. «CMauuBaeMbl» KOHTAKT (Wet Contact).
CocTosaHune Bxoaa otobpaxaeTcsi Ha uHamkatopax DI1...DI112.

BcTpoeHHbie guckpeTHble Bxoabl JHWUIM-2 nos3songwT nogknwoyatb Ao 12 curHanos.
BcTpoeHHbI UCTOYHMK 24 B= npegHa3HayeH Ans NOAKYEHUS «CYXMX KOHTAKTOB». [1ng
3TOr0 HY)HO 3aMnMUTaTb «CYyXMe KOHTaKTbI» OT KneMMbl =24B.
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24 B=
JHUMM-2-..-32 + -
DIC
o 34
DI2
DI3 [
DI4
DI5 —— —¢
DI6 ———¢
DI7 ———¢
DI§ ———-— —+¢
DI9 ——"a-—r—¢
DIIO——"—2¢
DIl —-—"—2¢
DI12 b—7—r"—¢
RS-485-2 +24V
G2 -
D2+ ON
D2- oFF—— {14
COM
Loc—{ H—1
LOC
SHMB-1-6(24)/3R
DI1 1 g |
R [2 ——— ¢
RS-485 DI [3 ——"—%
N DI4 4 T |
{5 GND e e 1
7| A D6 [6 ————¢
8| B() +24V [ 7
DIC [ 8 4
o+—A+—¢
DO1 13
17— —
DO2 1=
: 16 +»
i DO3 = !

PucyHok 8.9. Cxema nogkoueHns AMCKPeTHbIX curHanos K JHUM-2-...-32. Ha npumepe BapuaHT
NOAKNOYEHMUS AUCKPETHbIX BXOLOB C MUTAHWEM OT BHELLUHErO UCTOYHMKA
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RS-485-2
G2
D2+
D2-

SHUM-2-..-32

DIC

DIl

DI2

DI3

DI4

DI5

DI6

DI7

DI8

DI9

DI10

DI11

DI12

+24V

ON

OFF

coM

2208

LOC

LOC

DI1
DI2
DI3
D14
DI5
D16
+24V
DIC

DO1

DO2

DO3

3HMB-1-6(24)/3R

(o] N[ XY 1V,1 I NYUN] | 6] § o

12

13

2208

14

15

16

——{ —

17

PucyHok 8.10. CxemMa noak/UYeHUs AUCKPeTHbIX curHanos K SHWUMM-2-...-32. Ha npumepe BapuaHT
MOAKNOYEHMS AUCKPETHbIX BXOLOB C MUTAHWEM OT BCTPOEHHOMO MCTOYHMKA

Lenu ynpasieHus:

)

C nomoubto BCTPOEHHbIX peneﬁHblx BbIXOJOB W AOMOJIHUTENbHbIX BHELWHUX ONOKOB -

mopaynen seoaa/Boisoga JHMB-1-X/3R SHWI-2 MOXXHO MCNONb30BaTh AN BblAA4YM KOMAHA

TeneynpasneHus — 0o 16 06bekTOB TeneynpasBneHus;
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é K nopty RS-485-2 JHWM-2 MoxHO noakioyaTh 40 YeTbipex Mmoaynern JHMB-1.

[na nanumnanusaumm o6mMeHa mexay JHUIM-2 n SHMB-1 HeobxoamMMo B KOHbUrypaTope
HacTpouTb nopT RS-485-2:

— Bbibpatb B kauvectBe npoTokona o6bmeHa Modbus RTU, HacTpouTb CKOpOCTb,
cootBeTcTByOWY0 DHMB (pekomMeHAyeTcs MCNONb30BaTb MAKCMManbHO BO3MOXHYHO
ckopocTb 115200);

— HactpouTb BHeLHWe YyCTPOMCTBA, YKa3aB TUMbl U CBA3HbIE aapeca (B AnanasoHe 2...254,
Npv 3TOM aapec BHELHMX YCTPOMCTB He A0/IKEH coBnaaaTh ¢ agpecom Modbus RTU RS-
485-2 (no ymonyanuio 1)).

MNocne 3anucun 3Tnx Hactpoek SHUI-2 HayHeT NOCTOSIHHbIM 06MeH AaHHbiMKM ¢ DHMB-1 B
pexxume Master.

Hwuxe Ha pucyHke 8.11 nokasaHbl pa3iMyHble BapuaHTbl noakatoyeHns JHUI-2 K BHEWHMM
MOAYNSM.

12 pgUCKpPeTHbIX BXOA0B,
1 o6bekT TY

3HMUM-2 %
il

12 AUCKPETHbIX BXOAOB,

4 obbekTa TY
3HMB- 3HMB- 3HMB-
KA 1-0/3R KA 1-0/3R KA 1-0/3R KA
SHWM-2 T - m= oo T
L L L

12 pUCKpeTHbIX BXOA0B,
4 obvekTa TY

L L | | l

3HMB- 3HMB- 3HMB- 3HMB-
1-0/3R KA 1-0/3R KA 1-0/3R KA 1-0/3R KA

3HMI_I‘2 [ [y =l
| | |

SHUM-2  3HWUM-2-4x/x-24-A2E0-32

KA KoMMyTauMoHHbIN annapat
PucyHok 8.11. Cxembl nogkntodeHns JHUM-2-...-32 K BHELWHUM MOAYNSAM
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8.3.3 Ona ucnonHenua SHUIMM-2-...-X3

uenu ogUCKpeTHOro eeoaa

JHWUIM-2 wnmeeT BCTPOEHHbIM MUCTOYHMK 24 B=, KOTOpbIM WMCNONAb3YeTCa AN8 MNuUTaHuS
(«CMAYMBaHMA») KCYXMX» KOHTAKTOB.

IHNM-2-..-X3

DI1
DI2 f
DI3
D4 +——

DI5 H————"+
DIC

PucyHok 8.12. CxeMa noakioyeHns GUCKPeTHbIX curHanos K JHUM-2-...-X3

8.4 MoaknoyeHue K gaTymKamM KOHTPOIS HanpsHKeHUs

Mogudukauumn SHUIM-2-...-32 no3sonsieT pewatb 3a4a4vyy KOHTPONS HANPSHKEHUS Ha
oTxogsawmx Kabensax - céopok PY 0,4 kB nnu kabensax 6-20 kB npu nogkntoyeHmnn yepes
€MKOCTHble genutenu. Kaxzabi BXo4 UMeeT HaCTpanBaeMble YCTaBKM cpabaTbiBaHms. DakT
OTpaboTKM YCTAaBOK OTPAXKAETCS Ha CBETOAMOAHbIX MHAMKaTopax L1, L2, L3 n nepenaeTtcs
N0 KOMMYHMKAUMOHHbIM MPOTOKONAM B BUAE TenecurHanusauuu. Uupgukatop roput
3eNEHbIM — YCTaBKa BK/IKYEHA, MUraeT 3eN€HbIM — CpabaTbiBaHME MO MOHUXKEHWUIO
HanNpsKeHus, MUraeT KpacHbIM — cpabaTtbiBaHMeE NO NPeBbIWEHMIO HAaNpsXXeHus. HacTporika
ycTaBok ocyuectensetcs nocpeactsom M0 «ES KoHdurypaTtop»

[ns noBbllweHMs HAZEXHOCTM M 6e30MacHOCTM  3KCMAyaTauMu  371eKTPOYCTaHOBOK
pekoMeHAyeTcs ocywecTenatb nogkntoveHve uenen 0,4 kB k Bxopam L1, L2, L3
(HakoHeuyHukn kabenen 0,4 kB oTxopawmx noTpebutenbcknx ¢uaepos) uyepes
conpotuenenus (Hanpumep, 200 kOMm, 1 Bt mam 100 kOm, 2 Br). ConpoTtuBneHms
HeobX0AMMO YCTaHABNUBATb B TOUKE CbEMA HANPSHKEHUS.

8.5 MoakKnoueHne CMCTeMbl TEMMNEPATYPHOro KOHTPONA «3HOMN»

JHUM-2 noppepXuBaeT 0OnNpoc CUCTEMbl OECKOHTAKTHOrMO TEMMepaTypHOro KOHTPOs
«3HOM» U Nnepefavy Ao 4 3HaYeHu TeMnepaTtypbl. [oaknUeHne «3HOM» OCYLLEeCTBNSETCS
K nopty RS-485-2. HacTtporika onpoca 1 nepefayn AaHHbIX OCYLLECTBASETCS C MOMOLLbIO
MO «ES koHdurypaTop».
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SHUT-2

RS-485-2

RJ-45

[ [7]8

3HOoM

PucyHok 8.13. MNMoakntoyeHne ycTporicTea 3HOM

8.6 NMoaknoyeHne UHAYKTUBHbIX AAaTYUKOB

K puckpetHbiM curHanam SHUIM-2 MOXHO MOAKNOUYMTL BHewWwHue A[atynku. [Mpumep

NOAKNOYEHNS UHAYKTUBHOIO Aatunka PNP-Tuna npuseneH Ha pucyHke 8.14.

P

Kop. +

=24 B

- +

__—

YepH.

CUH. -

SHWIM-2

DI'1

DI 2

DIC

PucyHok 8.14. MNpumep NoakIYEHUS UHAYKTUBHBIX AAaT4MKOB € PNP-KOHTaKkTOM.

8.7 NMoaknoyeHne K BHEeWWHUM MOAYNM UHAUKaLUU

JHUNM-2-...-X1, 2HWIM-2-...-32 no3BonsieT NOAKAYMTb MoAynb uHAMKaumum SHMU K
nwobomy nopty RS-485. [onyckaetcs noakntwodeHne SHMU k nopty RS-485-2

ogHoBpeMeHHo ¢ DHMB-1. 1ng 3Toro Heobxoanmo:

e YctaHosuTb Yy JHMU npoTtokon o6MeHa Modbus RTU Slave;
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> [>

e Hactpoutb nopt RS-485-2 SHUMM-2 Ha umknuuyeckyro nepenady (onpenenuTb
WHTEepBan nepefayn KpatHoli 1 ¢), yCTAaHOBUTb MaKCMMANbHO BO3MOXHYH CKOPOCTb
obMeHa;

e Appecauma Modbus pernctpos SHUI-2 nonxHa cOOTBETCTBOBATbL HAaCTporikamM JHMU
(anga DHMW ¢ 2015 ropa - appecaumsa pernctpos c 0);

e Ecnu npucBonTtb ykasaHHble Bbile HACTPOMKKU HECKONbKMM DHMW 1 nogknioumTb UX K
nopty RS-485-2, To MOXHO OCyLLEeCTBNSATL Nepenavy AAHHbIX O4HOBPEMEHHO
Heckosibkum JHMN.

Moaynb nHamkauun SHMU BbinyCcKaeTcs B pasnnyHbiX MOAUPUKALMSX: CO CBETOANOLHBIMMU
MHAMKATOpaMun, MOHOXPOMHbIM OLED wnnu ueetHbiM XKKW € ceHcopHbIM 3kpaHoM. DHMU
oTOOpaxKaeT BCe OCHOBHbIE U3MEPSIEMbIE U BblYMCISIEMbIE NAPAMETPbI, BK/HOYASN aKTUBHYHO
N PEaKTUBHYI 3HEPruto, YacToTy, COCTOSHME AUCKPETHbIX BXOA0B.

Cxema nopknwoyeHns Moaynen wHamkaumm SHMU Kk npeobpasosatento SHUI-2
npuBeneHa Ha pucyHke A 2.8.

BHewHun Bug n kpatkne ceegeHns no JHMU npuseneHbl Huxe. CnenyeT yunTbiBaTh, YTO
AN KoppekTHoM pabotel DHMWU Heobxopumo cobnwopatb YCNOBMS  3KCMAyaTauumu,
yKa3aHHble B PyKOBOACTBE MO 3KcnayaTauun JHMU.

Kopnyc JHMW obecneumBaeT KOHCTPYKTMBHOE coBMelleHne ¢ DHUM-2. T.e. SHUIM-2 moxeT
6bITb ycTaHOBNEH He Tonbko Ha DIN-penbc, Ho 1 B SHMW: SHUM-2 BmecTe ¢ SHMU moxeT
MCNONb30BATHLCS KAK LWMTOBOM npubop.

PasbeMm nopta RS-485-2 coBMelueHHbIN ¢ nutanuem (5 B= - 2012 rog unu 24 B= - ¢ KOHUa
2013 ropa) on19 BHEWHMX MOAYNEN MHAMKALMM NO3BOJISET OCYLLECTBMTb MOAKNIOYEHUE U
MHPOPMALMOHHBIX Lenei RS-485 1 obecneuntb nutaHune ot IHUM-2 mopgyna SHMA
CTaHAAPTHbIM CETEBbIM NaTY-KOpPAOM. Pa3spelaeTcs noaknyate nutadme 5 B= ¢ SHUM-2
TOJIbKO Ha MOAY/IM MHAMKauun mogudmkaumun IHMN-4-5-2, JHMIN-5-5-2. He pekomeHayeTcs
ncrnonb3oBatb NutaHue SHUMa npu anuHe kabens 6onee 20 MeTpoB.

Huxxe npeacTtaBneHbl ABa BapuaHTta yctaHoBkM DHUIM-2 nu DJHMU B kopnyce 120x120x49
MM (BxLUxT):

e Ha aBepb penerHoro oTceka uam naHenb ynpasneHms otaenbHo ot JHNM-2
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ar JHMU-4Mm

AZYTR REASIn.

PucyHok 8.15. OtgenbHas yctaHoska IHMUI-2 ot Mmoayns nHamkauum SHMU

e Ha nBepb penerHoro oTceka uau naHenb ynpasneHus smecre ¢ JHUMM-2

PucyHok 8.16. CoBMeLleHHas yctaHoBka JHWI-2 ¢ mogynem nuaukaumm SHMMU, kak wutosoro npubopa
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PucyHok 8.17. FabapuTHble pa3Mepbl U CXeMa COBMeLLEHHOM ycTaHoBKM SHWM-2 ¢ Mmooynem nHaukauum

9HMMWU, kak wwmTtoBOro npmbopa
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3HMMU-3

CBeToaMOAHbBIE CEMUCENMEHTHBIE MHAMKATOPDI, RS-485, [lBa BapuaHTa yCTaHOBOYHbIX Pa3MEPOB.
YNpPaBneHne MHAMKALMENH — KHOMIOYHOE.

—3HMM3 ?A'

5866 %
9667
50337

KX

—

MOAY N HHAHASL N

M
W

U
U

b

120 = 120 x 49 MM

96 = 96 x 86 MM

KHonku e61B0pa pexuma oTobpaxenus
¥ YNPIBNCHNA APKOCTHIO

3HMWU-7

MoroxpomHbiin OLED-gucnnei, RS-485.

ENMI-7

028" 14758
OO

J)70@m
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PekoMeHaaLMM No NOAKAOYEHUIO BHEWHMX Lenemn

3HMMU-4m, SHMU-4e

LieeTHOM ceHcopHbii aucnnei, RS-485 (SHMU-4m) [18a BapuaHTa yCTaHOBOYHbIX Pa3MEPOB ¥ AUArOHaNM
unu 100Base-TX (3HMU-4e). avcnnes (7" w 4.3%).

amr JHMWU-4Mm

MOAYTE WEAMKIUNN

[

11.11.2020

146 x 226 = 55 MM

= IHMU-4m

MOAYAR HHANEIUNN

99 4y 02
S AWS N4

LN AN N

120 = 120 = 49 MM

Mpumeptbl 3kpaHHbIX HOpM
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PekoMeHaaLMM No NOAKAOYEHUIO BHEWHMX Lenemn

8.8

Bce mMoaudumkaumm UMeET perynvpoBKy SIPKOCTM, BO3MOXHOCTb KOH(MIypupoBaHUS

C

MOMOLLBIO NpOrpaMMHOro obecnedyeHns, B TOM 4YuCNe 3aAaHus  KO3(hOULMEHTOB

MacLTabUpOoBaHMs, KPUTUUECKOM 30HbI MO TOKY MM NO HANPSXKEHMIO.

JHWUIM-2 umeeT B HacTporkax Ko3pduumeHTbl TpaHCchopMaumm TpaHCchopMaTopa Toka U
TpaHchopMaTopa HanpsXkeHus. 3T0 KO3IP ULMEHTbI MOTyT ObITb MCNONb30BaHbI 418 TOro,

4yto6bl DJHMMW, cuntbiBag 3™ KO3pdUUMEHTbI, MOr OTOOpaxaTb NapamMeTpbl C Y4YeToM

K03 durLMEHTOB TpaHCchHOpMaL K.

MNopknoueHne K MHPOPMALMOHHBbIM LLeNsaM

Mpumeyvanme: nsa 3awntel MHTEpdecoB RS-485 pekomeHayeTcs MCNONb30BaTh YCTPOMCTBA
3aWmTbl OT nepeHanpskeHna ESP-485-X, roe X — konnyectso kaHanos (ESP-485
BbIMYCKAKTCSA HA OAMH, UM ABA KaHana).

K Maructpansam RS-485 - noptbl 1, 2, 3 (B 3aBUCMMOCTM OT KOHDUIYpPaLMKU CUCTEMDI
TeneMexaHMK1 U HaCTPOMKM NOPTOB), UCMONb3YS COeAUHUTENbHbIE MPOBOAA, kKabenb
TMNA «BUTas Napay, pacnpenenuTeNibHble pO3eTKU UK KNEMMHUKK C cobnofeHnem
MarncTpanbHOM Tononormm wmHa RS-485;

— [NopkntoyeHne OCywecTBASATb B COOTBETCTBMM CO CXE€MaMW, MNpUBELEHHbIMU
HacTosLweMm P3;

B

— MMpu pacnpepenedmn DHWUM-2 no wuHam RS-485 HeobxooMMO  yumTbIBaTb

peKOMeHAaUMM NO KOAMYECTBY MOAK/IOYAEMbIX HA KaXAayl LWWHY npeobpasoBaTenei

Ansa cobnoaeHns Tpe6yeMb|x NnapaMeTpoB Mo UMKy onpoca;

— [na cbopa gaHHbIX ¢ SHUIM-2 no noptaM 1, 2, 3 nonyckaeTcs npUMeHeHme Kak npsambiX
maructpanen RS-485 «YCO - SHWI-2», Tak n cetn cbopa NOCTpOEHHOM Ha base

ceTeBbIX KOMMYHUKAUMOHHbIX yCTpOl;'iCTB ans opraHun3auunu dCUHXPOHHbIX

nocsefoBaTeNbHbIX NOPTOB Yepes ceTb Ethernet (B 3ToM cnyyae HE06X0AMMO YUUTBIBATD

3a4ep>XKn BpeMeHn, BHoCMMbl€ KOMMYHUKaLUNOHHbIM o6opy,uosaHmeM B LMKJIbl OMpoca

SHUM-2).

e K cetn Ethernet - ucnonb3ys NpombilNeHHbIE KOMMYTATOPbI, O6beANHEHHbIE B
JIOKANbHYI TEXHONOMMYECKYIO CeTb C KOJIbLLEBOM UM MHOM TONONOruen
(pekoMeHAyeTCs NPUMEHSTb IKPAHUPOBAHHbIE Kabenn n naTy-Kopabl).
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06nacT NpUMEHEHUS

9 O6nact npumMeHeHuUs

9.1 CucrtemMbl TeneMexaHUKH

JHWM-2 MoryT 6bITb MCMNOMb30BaHbI B KAYeCTBE MCTOYHWMKOB AAHHbIX pacrnpeneneHHbIX
CUCTEM  TENeMexaHWKM OOBLEKTOB  Pa3IMYHOr0  YPOBHSA: CUCTEM  TeleMeXaHUKM
pacnpenenuTenbHbIX MYHKTOB, NOACTAHLMIA, 3NEKTPOCTAHLMNA.

C6op pmaHHbIX ¢ JHWUIM-2 ™oxeT ocywectenaTbcs uyepe3 KIT TeneMexaHuku, ¢
ncnonb3oBaHMeM cepBepoB TenemexaHuku (RTU) unm Hanpsmyio B cepsepa ACY TII
(SCADA).

B HacTtodwem pykoBoaocTBE B KayecTBe MpuMepa MpPMBOOMTCS  MCMONb30BAHME
npeobpasosarteneit JHUM-2 comecTHo ¢ KIMT TM 3HKC-3m, SHKM-3 npoussoactea 000
«MHXXEeHEepHbIN LEHTP «DHEProCcepBuC».

[lna noctpoeHns cuctembl TenemexaHuku Ha 6ase JHWUI-2 Heobxogumo onpenenutb
MecTa pa3MmeweHus obopyaposaHusa: JHUM-2 Ha naHenax ynpasnenus Ol1Y, B wkadax
yyeTa unm penerHblx otcekax sueek 3PY, KPYH, SHKC-3m/3HKM-3 - B wkady nnum ctorike
TeneMexaHuKMU.

B cooTtBeTcTBMM CO CXeMaMu, NpUBEAEHHbIMU B HacTosWeM P HeobxoanMo NpousBecTu
noakntoyeHune JHUM-2 K uenu anekTponuTaHus.

9.2 LUudposas noacraHuus

OcHoBHOe Ha3HauyeHne DHUI-2 B pamMkax umMdpoBoOin noacTaHUMM — peann3aums GyHKUUNA
KOHTpONnepa, MCNonb3yemMoro Ans OCyLWeCTBNeHUS M3MepeHW OCHOBHbIX MapamMeTpoB
CeTM Ha KOHTPOAMPYEMOM NPUCOEAMHEHUM, KOHTPONS COCTOSHUS KOMMYTALMOHHbIX
annapaTtoB M 3aLUMT, a TaKXKe BblAa4YM KOMAHZ yrnpaBaeHus.

bnaropaps cootsetctBMto MIK 61850, B yacTHOCTM moagep)kke MPOTOKOJIOB Nepenayn
AaHHbIX MMS (Manufacturing Message Specification) u GOOSE (Generic Object-Oriented
Substation Event) 3HMWI-2-...-X1 roTtoB K uHTErpauMuM B MNOACTAHLUMOHHYK LUMHY
(Substation Bus).

MNpunoxexue [l onuceisaet coMectumoctb JHUNM-2 ¢ M3K 61850 B pa3nunyHbix acnekTax
(B HACTOSIWLMIA MOMEHT OTAENbHbIMU MPUNOXKEHUAMKU K HacToswemy P3 npeacrasneHsl
cnepytowme pasgenol: MICS - Model Implementation Conformance Statement, PICS -
Protocol Implementation Conformance Statement, PIXIT - Protocol Implementation Extra
Information for Testing, TICS - TISSUES Implementation Conformance Statement).
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06nacT NpUMEHEHUS

KOMMyHMKaUMOHHbIE BO3MOXHOCTM JHUIM-2-..-X1 B 4actu nepepayn [aHHbIX MO
npoTokonam ctaHaapta MK 61850 obecneunsatot:

e nepepnayvy oaHHbIX No npotokony MMS (cepsep);
e nybnukauma GOOSE (zo 8);
e noanucka Ha GOOSE (mo 32).

CoBMelweHne BO3MOXHOCTeM nybaukaumm u noanmckn Ha GOOSE coobuwenns ¢
nporpaMMmMpyeMom NOrMKoM no3eonsetr wucnonb3osate JHUIM-2 pna peanusaunu
onepaTuBHbIX BIOKMPOBOK.

9.3 cMnpP

OcCHOBHOM  (YHKLUMEN MHTENNEKTYaNbHbIX 3/EeKTPOHHbIX ycTponcte DHWUI-2-...-X3
SABAAKOTCA  U3MEpeHUs CUHXPOHU3UPOBAHHbLIX BEKTOPOB (CMHXPO(dA3opoB) TOKOB M
HanpsbkeHun. Yctponctea DHUIT oTHOCATCS K YCTPOMCTBAM CUMHXPOHM3MPOBAHHbIX
BEKTOpPHbIX n3mepeHun (PMU, Phasor Measurement Unit) n MoryT 6biTb MCNONb30BAHbI B
CMCTEMAX MOHUTOpMHIa nepexogHbix pexumo CMIP (WAMS, Wide Area Measurement
System).

[na c6opa aaHHbIX AOMKHbI ObITb MCMONb30BaHbI CNEeLMann3npoBaHHble YCTPOMCTBa cbopa
AaHHbix PDC (Phasor Data Concentrator). Cranpaptom |EEE (C37.118-2001
npeoycMOTPEHO WMCMOMb30BaHME CNeuManmM3MpoBaHHOIO MpPOTOKONAa OBMeHa [AaHHbIMU
mexay PMU n PDC - [EEE C37.118.2-2011. B SHUIT pononHutenbHO npeaycMOTpeHO
MCNOSIb30BaHMe 19 nepefayn faHHbix npotokonos M3K 60870-5-104/101, Modbus.

[lng CMHXPOHM3ALMM BCTPOEHHbLIX 4acoB peanbHoro BpemeHu SHUI ¢ Heobxoammon
TOYHOCTbI MX X0Aa (He Xyxe 1 MKC) He06X0AMMO MCMONb30BaTh BHELUHUIM UM BHYTPEHHMA
MCTOYHWUK CUHXPOHU3ALLUMW.

Echu Ha obbekTe (3/n1€KTPOCTAHUMSA, MNOACTAHUMSA, pacnpefenuTenbHblid  MYHKT)
YyCTaHaBNMBAETCS TOMbKO OAHO YCTPOMCTBAM  CMHXPOHW3MPOBAHHbIX  BEKTOPHbIX
NU3MepeHui, To HelenecoobpasHo UCNOb30BaTh YCTPOMCTBO cbopa aaHHbIX PDC. B aToM
cnyyae npeanoyvyTUTENbHO MCNonb3oBaHue Moaudukauuin SHUI co BCTpPOEHHbIM
GPS/TNMOHACC-npueMHuKoMm.

[na noctpoenusa cucteMbl cbopa gaHHbix gns CMIP HeobxoguMMo onpeaenntb MecTta
pasMelleHnss obopyaosanusa: JHUI Ha naHensx ynpaBneHMsS WMAM penemHbIX oTCekax
a4yeek, PDC n bBKB - B wKkadax-cTonkax uan Ha naHensix ynpasneHus.

B cooTtBeTCTBMM CO CXeEMaMM, NPUBEAEHHbIMKU B HacToAweM PO Heo6xoauMMo Npomn3BECTH
nogkntoveHme SHUM:
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® K M3MEepUTEeNbHbIM LensMm (peKOMeHAYeTCs UCMONb30BaTbh MPOMEXKYTOYHbIE
KNIEMMHUKM C BO3MOXHOCTbH LUYHTUPOBAHMS TOKOBBIX Lienen, pa3pbiBa Lenen
HanpsxeHus) ans mogudukaumuin SHNNM-2-45(41) naum K WnHe npouecca cornacHo
M3K 61850-9-2 ona mogudumkaumn JHUIM-2-0;

e K uUenaM CUrHanmn3aunu;

® K LEenaM NUTaHUsl — MCNONb30BaTb FApaHTMPOBAHHOE 3M1EKTPONUTaHKeE, 06ecneyunTb
BO3MOXHOCTb CHATUSI HAMPSXKEHUSI NMUTAHMUS ANS NPOBEAEHUS 0OCNYXMBAHUS U
peMoHTa JHUIT;

e Kk cetu Ethernet - ncnonb3ys NpoMbIWNEHHbIE KOMMYTATOPbl, 06beANHEHHbIE B
NOKaNbHY TEXHONOMMYECKYH CETb C KObLLEBOW TOMOMOIMEN, COEANHEHHbIE MEXaY
cobor n npeobpazosatensamu JHUIM ¢ npumMeHeHMeM 3KpaHUMPOBAHHbIX Kabenen u
naT4-KOpAoB.

B cooTtBeTCTBMM CO CXeMamu, NpMBEAEHHbIMKU B HacTosAweM PO Heo6xoauMMo Npom3BecTM
noakntoyeHne nH@opmaunoHHbix wuH ot SHNIM k PDC.
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IOunarHoctuka coctossHus JHUIM-2

10 AunarHoctuka cocrosaHua JHUMM-2

SHUM-2-...-X1 n JHNM-2-...-32 obecneynmBaeT NOCTOSHHYK CAMOAMATHOCTUKY COCTOSIHUS.
Mpn HeobxoAMMOCTM [AuarHocTMyeckass MHdOpMauMs MoXeT ObiTb nepegaHa no
nHtepdericam. B yactHocTH, B pamkax npotokonos Modbus RTU/TCP, TOCT P M3K 60870-
5-101-2006, TOCT P M2K 60870-5-104-2004 nmeeTcs BO3MOXHOCTb MNOMYYEHUS perncTpa
«marHoctmyeckoe cnoBo». [aHHbIM perucTp COAEPXKMUT TeKylMit Habop COCTOSHMM
CaMOAMarHoCTMKK. Takke AMArHOCTMKA MOXET BbiTb HAaCTpoeHa ans nepenaum B Buae TC

no ﬂPO6OMy M3 NPOTOKONOB.

3HaueHue PacwmngpoBka coctosHus

«ANarHOCTU4ECKOro

cnoBa»

0x0001 HeuncnpasHoctb ALT/OTCyTCTBME BHELHErO NUTaHMUS

0x0002 HewncnpasHocTb Ethernet

0x0004 HewncnpaBHOCTb BHYTPEHHMX YacoB

0x0008 HanpsxxeHue 6atapen MeHblue 2,5 B

0x0010 bonee 3 HeypauyHbIX MOMbITOK aBTOPU3ALMKM B TEYEHME MMHYTbI, aBTOPU3ALMS
3a6110KMpOBaHa

0x0020* Het cBa3u ¢ CPU

0x0040 OTCyTCTBYET CMHXPOHM3ALMS BpeMeHM (ecnu HaCTpOeH Mepuop, aKTyalbHOCTH
CUHXPOHM3aLMMN)

0x0080 Ownbka onpoca BHELHWX YCTPOMCTB

0x0100 HencnpaBHocTb BHewHero TY

0x0200* Het cBsi3un no nntepdericy LAN1 (ecnu BkntoueHo pesepsuposaHune PRP unu RSTP)

0x0400* Het cBsi3un no nHtepdericy LAN2 (ecnu BkntoueHo pesepeupoBaHue PRP unu RSTP)

* - Tonbko ans IHWUM-2 c 2 noptamu Ethernet;

[na nepenaun cnosa no npotokonam M3K 60870-5-101/104 HeobxoauMO Ans AAHHOMO
perncTpa BK/IOUYUTb CMOPAAMNYECKYHO Nepeaayy.

[ononHutenbHo oTAenbHbIM peructpom JHUIM-2 nepepaeT 3HayeHue TeMmnepaTypsl
BHYTPM KOPMYCa, YTO TakXKe MOXEeT ObiTb MCNOIb30BAHO B LENSIX AMATHOCTUKM COCTOSIHMUS
obopynoBaHus.

Cnepyer OTMeETUTb, YTO MpU nepefade AaHHbIX B paMkax npotokonos M3K 60870-5-
101/104, umetowmecs ans Kaxkaoro nepefaBaemMoro sfeMeHTa MHdopMauuu onucatenu
kavectsa (IV, NT) no3BonsoT TakxKe NpaBUIbHO OLEHWBaTb U 06pabaTtbiBaTb 3TU AAHHbIE.
but IV, npuHumarowmi 3HaveHus Invalid/Valid B8 cnyyae Invalid ucnonb3syetca ans
OnoBeLleHns nonyyaTens MHbopmaumm O TOM, YTO AAHHOE W3MEepeHUe/COCTOsiHME He
SBNSETCA KOPPEKTHbIM M He MOXeT ObiTb ucnonb3osaHo. but NT (Not Topical/Topical)
CBMAOETENbCTBYET O TOM, SIBNSETCS NN 3HAYEHME aKTYyasIbHbIM: OHO He SBNSETCA aKTyaslbHbIM,
ecnm He 6bIn0 OOHOBNEHO B TeyeHWe YKa3aHHOrO MHTepBana BPEMEHW WMAM OHO He
AOCTYMHO.
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MapkupoBka 1 NnoM6UpoBaHue

11 MapkupoBKa u nioMbuposaHue

111 MapkupoBka

Mapkuposka JHUI-2 copepxuT cnepyroLlyo MHGOpMaumIo:

e HauMMmeHoBaHuWe npubopa «npeobpasoBaTeNib MU3MePUTENbHbIN MHOTO(YHKLMOHANbHbIM
SHWM-2», norotun «3HNUM-2x»;

e yC/NIO0BHOe 0603HayeHne npeobpasoBaTens;

e JIOrOTUN NpeanpuUsTUS-U3roTOBUTENS;

e MOpPSAKOBbIA HOMEP U FOA, U3rOTOBNEHUS;

e HOMMHANbHOE 3HAYEHUE U3MEPSAEMOrO HAMPSKEHUS;

e HOMMHANbHOE 3Ha4YEeHUE U3MEepPSIEMOro TOKa;

e HOMMHaNbHas 4YacToTa U3MEpPSIEMbIX MapPaMeTpoB;

e 0003HayeHune KneMM Ans NOAKIYEeHUS NuTaHus «lutaHme;

e 00603HayeHne nHTepdencos;

e MApKMPOBKA KOHTAKTOB KJEMM A/19 NOAKNHOYEHMS Lienen AUCKPETHbIX CUTHANOB;

e MapKMPOBKA KOHTAKTOB KAEMM A9 NOAKNHOYEHUS M3MEPSEMbIX HANPSXKEHUIM U TOKOB;

e BMA NUTAHUS, HOMUHANIbHOE 3HAYEHME HAMPSKEHUS U YACTOTbI MUTALOLLEN CETH,
MaKCMManbHas MOLWHOCTb B BA;

e un300paxeHne 3HaKa YyTBEPXKAEHUS TUNA;
e u3o0bpaxeHune 3Hako cooTeTcTBusi EAC u CE;

[MoBepuTenbHOe KNemMMo B BUAE HAKIEMKM HAHOCWUTCS HAa BEPXHIO MAM BOKOBYIO YacCTb
kopnyca JHWUI-2 B 3aBUCMMOCTU OT UCNONHEHMUS.

CopepkaHue MapKMpPOBKM TPAHCMOPTHOW Tapbl, MeCTa M Crnocobbl ee HaHeceHus
COOTBETCTBYHOT:

e ang TpaHcnopTHoM Tapsbl - TOCT 14192-96;
e anq notpebutenbckow Tapbl - FTOCT 9181-74.

TpaHCNOpTHAs MAapKMPOBKA COAEPXKUT MAHUMYNSLMOHHbIE 3HAKU «Xpynkoe. OCTOPOXHO»,
«bepeub oT Bnarm», «Bepx», «OrpaHnyeHune temnepartypbi» ot MuHyc 50 go natoc 70 °C.
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11.2 MnhombuposaHue

lNMnombuposaHue npeobpasosatenei JHNUIM-2 nponsBoamTcs Haknenkammn «He BckpbiBaThb!
[apaHTma».

MecTa pacnonoxeHus Hakneek «lapaHTMs» — CTblK COEAMHEHWS KOprnyca WM BepXHeW
KpbILWKKW npeobpasosartens.
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TpaHCNOpPTUPOBKA 1 XpaHeHUe

12

TpaHcnopTUPOBKA U XpaHEHHUe

MNpeobpasoBatenn JHUIM-2 TpaHcnopTupylTCs B cooTBeTCTBMM C Tpebosanmamu [OCT
22261-94 BCceMM BMAAMM TPaAHCNOPTA B  KPbITbIX TPAHCMOPTHbIX  CpeacTBax
(>kene3HO40POXKHbIM, aBTOMOOUIbHBIM, BOAHBIM TPAHCMOPTOM B TPHOMax, B CaMoneTax - B
repMeTU3MPOBAHHbLIX OTCekax) npu Temnepatype oT MuHyc 50 po nnawoc 70 °C wu
OTHOCUTENbHOM BNIAXKHOCTM BO3ayxa 95 % npu temnepatype 35 °C.

Honyckaetcs TpaHcnopTupoBaHue npeobpasosatenen JHWUIM-2 B KOHTeWHepax u
naketamu. Cpeacrtea naketupoBanus - no FOCT 24597.

an XENEe3HOOOPOXHbIX MEPEBO3KaX AO0MYCKakTCA MeNIKUME MaJIoTOHHaXXHble U
NnOoBaroHHble BUAbl OTNPAaBOK B 3dBUCMMOCTU OT 3aKa3a.

XpaHeHnne npeobpaszosatenen SHWUIM-2 Ha cknagax npegnpusTUS-U3rOoTOBUTENS
(noTpebutens) - no NOCT 22261-94.
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YnakoBka

13

YnakoBka

MNpeobpasosarenn JHNIM-2 nocTaBnaOTCS B UHOUMBMUOYANbHOM U TPAHCNOPTHOM Tape.

B ynakoBky yknagbiaetcs 1 komnnekT npeobpasosartens JHUIM-2, yka3aHHbI B pa3gene
4. TunoBble pa3mMepbl MHAMBUAYANbHOM YNAKOBKMU:

o 125x125x175 mMm - ana moandukaumm JHUNM-2-...-X1;
e 165x130x75 MM - ana moandukaumm SHUNM-2-...-32.

KonuyectBo npeobpaszosatenenn SHWUIM-2, yknaablBaeMblX B TPaAHCMOPTHYK Tapy,
rabaputHble pa3mepbl, Macca HETTo M O6pyTTO — B 3aBMCMMOCTM OT 3akasa. Tunosas
TpaHCNOpTHas Tapa:

e rodpokopob pazMepamm 375x350x250 mm, BMewaowmii 12 MHAMBUAYANIbHbIX
ynakoBok 125x125x175 mwm;

e rodpokopob pazMepamm 345x255x135 mm, BMewaowmii 4 MHAMBUAYANIbHbIX
ynakoBku 125x125x175 mm.

Macca npeobpasosartenei JHUIM-2 B 3aBUCMMOCTM OT UCMONHEHUS NpUBeAEHA B Tabnmue
13.1.

Tabnuua 13.1

UcnonHeHue Macca HetTo, He 6onee, Kr Macca 6pyTT0, He 60nee, K&
npeo6pasoBarteneit JHUI-2

IHUN-2-...-X1 0,55 0,70

3HUN-2-...-X2 0,50 0,65

IHUM-2-...-X3 0,85 1,00
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MpunoxeHune Al. Cxembl nogkntoyeHus npeobpasosateneit IHUM-2-...-X1, SJHNUM-2-...-X3

Mpunoxenue Al. Cxembl noaknoveHus npeobpasosarene JHUMM-2-...-X1,

SHUMN-2-...-X3
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PucyHok Al.1. Cxembl nogkntoueHus IHUM-2-4X/100-... pna TpexdazHov YeTbipexnpoBoaHOM ceTu: 4LN3

unu 4LL3 (SHWI-2 HacTpoeH Ha cxeMy «4-MpoBOLHAN»)
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PucyHok Al.2. Cxembl nogkntoueHms IHUM-2-4X/100-...-X1 ana TpexdasHon TpexnpoBofHoM cetn: 4LN3
unu 4LL3 (SHUIM-2 HacTpoeH cxeMy «4-NpoBOAHANY)
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MpunoxeHune Al. Cxembl nogkntoyeHus npeobpasosateneit IHUM-2-...-X1, SJHNUM-2-...-X3
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PucyHok Al.3. CxeMa noaknouenns IHNUM-2-4X/400-... n PucyHok Al.4. Cxema nopgxntouenms IHUM-2-4X/100-X-
JHUM-2-4X/690-... anst TpexdasHoi YETbIPEXTIPOBOAHOM X-X1 nnga TpexdasHoi TpexnpoBoAHONM ceTu ¢ AByMa TH:
cetnt 230 (400) B nnm 400 (690) B: 4LN3 nnn 4LL3 (SHIT-2 30P2 (3HWM-2 HacTpOeH Ha cxeMmy «3-MpOBOAHaN»)
HAaCTPOEH Ha CXeMy «4-NpoBoaHas»)

©
3 .
3 i 3
3
I I
ABC ABC

TH coenunHeHbl Mo cxeme «3Be3ga» TH coeguHeHbl N0 cxeme «TpeyrofbHUK»

PucyHok A1.5. Cxema nopkntouenms SHUM-2-4X/100-...-X1 ons TpexdasHoi TpexnpoBOAHOM CETU C Tpems
TpaHcpopMaTopaMu HanpskeHus: 3LL2 (SHWI-2 HacTpoeH Ha cxemy «3-rMpoBOLHAsAY)
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MpunoxeHne Al. Cxembl nogknoyeHns npeobpasosatenein SHUM-2-...-X1, IHUM-2-...-X3
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PucyHok Al1.6. Cxema nopkntodenus SHUNM-2-4X/100-...-X1 pna TpexdasHoi TpexnpoBOAHOM CETU C Tpems
TpaHcdopMaTopaMu HanpsbkeHus 6e3 HerTpanu, AByMs TpaHchopmaTopamum Toka: 4LN2 (SHWI-2 HactpoeH
Ha CXeMy «4-MpoBOoaHAsN»)

He pekoMeHAayeTCs MCNONb30BaTb AAHHYIO CXEMY MOAKIHYEHMS, TaK KAaK He rapaHTMpoBaHa TOYHOCTb
n3MepeHus MasHbIX HAMPSHXKeHUM u MoLLHoCTeR. CxeMa NOoAKNYEHUS MOXKET BbITb MCMONb30BaHa TOMLKO B
UCKNTYUTENbHBIX CNTyYasX, Koraa HeobxoanMo U3MepsTb 3 PasHbIX TOKA, 3 ha3HbIX HANPSHXKeHUs, 3 Pa3HbIX
MOLWHOCTU, HO MMEKTCS OrpaHUMYeHMs MO MNOAK/YEHUIO: LENU HAMpSKeHUs MpencTaBneHbl Tpems
npoBoAamu 6e3 HerMTpanbHOro NPoBOAA, LEenu ToKa — ABYMS TpaHCHOpMaTOpaMm TOKaA.

3HWNM-2, PykoBoACTBO Mo 3KcnnyaTaumum, SHMM.411187.002 P3. Pen 04.2022 110



Mpunoxenune A2. Cxembl nogkntoyeHns npeobpasosatenert IHUM-2-...-32

Mpunoxenue A2. CxeMbl noaknoueHus npeobpasosareneit JHUIM-2-...-32
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PucyHok A2.1. Cxema nopkntouerums npeobpaszosatenein JHNUM-2-4X/100-24-A2E0-32 pnga TpexdaszHoi
yeTbipexnpoBofHon cetn: 4LN3 unu 4LL3 (SHWNI-2 HacTpoeH Ha cxeMy «4-nNpoBoaHan»)
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PucyHok A2.2. Cxema nopkntovenus npeobpaszosartenen JHNUM-2-4X/100-24-A2E0-32 pnsa TpexdaszHoi

TpexnpoBoaHon cetn: 4LN3 unu 4LL3 (SHWT-2 HacTpoeH Ha cxeMy «4-npoBoaHan»)
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Mpunoxenune A2. Cxembl nogkntoyeHns npeobpasosatenert IHUM-2-...-32
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PucyHok A2.3. Cxema noakntoveHus npeobpasosatenei PucyHok A2.4. Cxema nogkntoueHns npeobpasoBaTenein
JHWUIM-2-4X/400-24-A2E0-32 ponsa TpexdasHomn OHUM-2-4X/100-24-A2E0-32 pns TpexdasHomn
yeTbipexnpoBoaHon cetn 230 (400) B: 4LN3 nnu 4LL3 TpexnpoBogHou cetn ¢ asymst TH: 30P2 (SHT-2
(9HWIM-2 HacTpoeH Ha cxeMy «4-nNpoBOLHANY) HaCTPOEH Ha CXEMY «3-MPOBOAHAN)
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TH coeaunHeHbl Mo cxeMe «3Be3fa» TH coenmMHeHbl MO CXEME «TPeYrosibHUK»

PucyHok A2.5. Cxema nogkntoveHns npeobpasosatenen IHNUM-2-4X/100-24-A2E0-32 pns TpexdasHom
TPexXnpoBOAHOM CETU C TpeMs TpaHchopmaTopamu Hanpsxkenus: 3LL2 (SHWIT-2 HacTpoeH Ha cxemy «3-
NpOBOAHASA»)
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Mpunoxenune A2. Cxembl nogkntoyeHns npeobpasosatenert IHUM-2-...-32

PucyHok A2.6. Cxema nogkntoveHuns npeobpasosatenenn IHNUM-2-11/0-24-A2E0-32 v HWIM-2-15/0-24-
A2EQ-32 pna namepenuns Toka dasbl
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MpunoxeHune A3. CxeMbl NOAKIOYEHUS UHTEPDENCOB

MpunoxxeHne A3. CxemMbl NOAKNAIOYEHUS UHTepdencoB

A M. S A

\/ I\ M Vr\_l\ —_ \/"—’\_I
Tz 2|23 |n 7185
Bl 1 D1+|D1-| 61
T D+ | D- |GND D+ | D- |GND
< | o
Master SHUM-2-.-X1 SHUM-2-.-X1 SHUM-2-.32
RS-485-1 RS-485-2(3) i
O 3KpaH, 3a3eMNeHHbI BuTas napa (uenv A(data+) u B(data-))
C O4HOro KoHua

PucyHok A3.1. Cxema nogkntoueHns nHtepdericos RS-485 3HUM-2-..-X1 n SHUM-2-..-32

Cxembl noaxknoveHns moaynein uuaukaumm SHMU.

«O0anH SHMWM - Heckonbko IHUI-2» «Heckonbko IHMWM - oanH SHUTI-2»
3HMU 3HMM
SHMA
A]&B A&

W T !

3HWIMN-2

(WA AV VA

3HWIM-2 3HWN-2

«Heckonbko SHMWM - Heckonbko DHMB - oanH SHUI-2»

SHWIM-2

3HMK SHMB RS-485-2
Al B A B Al B
N A ]
\ \/ \/ 7\ L [\ \/ \/
A ] B A ] B

SHMK SHMK SHMB

SHMM
Al B

N

-

=]
wl=_

RS-485-2 nopnoepxuBaeT nopkntoyeHue BHewHux moayner JHMB, ecan Heobxomumo
NOAKNOUYMTb Ha 3TOT NOpT ewe n mogynn IHMU, To HyxHO Ha nopTy RS-485-2 HacTpouTb
uUMKnnyeckyro nepegadvy, a JHMW nepesectn B naccmHbIn npuem no Modbus.
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MpunoxeHune A3. CxeMbl NOAKIOYEHUS UHTEPDENCOB

«OauH SJHMU - oomnH DHUIT-2»

SHUM-2-..-X1 SHUM-2-..-X1
RS-485-2 RS-485-2
1 [+24V 1
2 | +24V 2
i 30 oV i 3
< [4] OV <[4
2|5 GND 2|5 GND
6 6
7| A(#) 7| A(+)
8| B(-) 8| B(-)
s s
o o
(@] (@]
\ SHMM A SHMM
— —
RS-485 RS-485
1(+24V 1
2 | +24V 2
" 30 oV ” 3
< |4 0V < | 4
~I5Tenn] X Ssenn] X
6 6
7| A#) 7| A(#)
8| B(-) 8| B(v)
[MuTaHne [MuTaHune
+ | +24V © + | +24V
Tov | X2 5 Tov | X2

PucyHok A3.2. CxeMbl nogkntoueHus niamkatopa SHMU k HUIM-2

JHWUM-2 MoxeT KOHCTPYKTMBHO 06beauHaTcs ¢ DHMU. SHMU noaknrouvaetcs Kk SHUI-2
CTaHOAPTHbLIM CceTeBbIM NaTy-kopAoMm RJI45/R145, yepes KoTopbIv TakxKe NonyyaeT nuTaHue
24 B= ot JHMWI-2. He pekoMeHayeTcs ncnonb3oBaTb nutaHne SHMWU ot SHUIM-2 npu
INnHe Kabensa 6onee 20 Mm.
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Mpunoxenne b. JHUMM-2: npoTtokon cesizn Modbus

Mpunoxenue b. JHUI-2: npoTokon cea3n Modbus

O6wue cBeaeHUs

B HacTosiweM npunoxeHun onucaHa peanusaumsa npotokona Modbus (Modbus - 370
TOproBasi Mapka, nNpuHagnexawas komnanum Schneider Electric), ucnonbsyemoro gns
obmeHa gaHHbiMM Mexay JHWUI-2 u koHTponnepamu/cepBepamMm aBTOMATU3UMPOBAHHbIX
cucteM. [punoxeHne coaepXuT BCO HeobxoauMMyl MHbOpMauulo Ans pa3paboTku
CTOPOHHEro NporpamMMHoro obecneyeHus, MCNoib3yeMoro ans cesasu ¢ SHUIMM-2.

[lna HenocpeaCcTBEHHOr0 3HAKOMCTBA C OCHOBaMM npoTokona Modbus Heobxopgumo
ckayatb pykoBoactBo «Modicon Modbus Protocol Reference Guide» ¢ canrta
www.modbus.org.

Cnoco6bl opraHusauun o6meHa no nporokony Modbus

B pexxume Modbus RTU DHWUI-2 MoxxeT 06MeHMBATLCS AaHHbIMM KaK Yepe3 MMerLmecs
nopTbl RS-485, Tak 1 ¢ nomowbto nopta Ethernet.

B pexxume Modbus TCP 3HUI-2 moxeT o6MeHuBaTbCa No 4 coketam nopta Ethernet.
Appec

MNone appeca CoaepXUT Ha3HaYeHHbIN agpec n MoXeT nmeTb 3HadYeHns h01 - hFF (1-254).
Apnpec h0OO aBngetcs wupokoBeLwaTenbHbiM, Ha 3anpoc no agpecy hOO u oTBevatoT BCe
YyCTPOMCTBA, Haxogswmecs Ha cBasn. Agpec hFF  (255) Takke gBngetcs
LUIMPOKOBEeLLATeNbHbIM, HAa 3anpocCbl NO AAHHOMY agpecy npubopbl He OTBEYalT, HO
MCMNOJTHAKT KOMaHApb!.

Mopaepxusaembie PyHKLUUK

Function code | ®yHkuusa Onucanue

hol read coil YUTeHne ANCKPETHbIX AaHHbIX
h02 read discrete inputs

h03 read holding registers Uretme usmepeHui

h04 read input registers

h05 write single coil TeneynpaBsneHue

h06* write single register C6poc, pukcaumsa AaHHbIX U T.N.
h14* read file record YrteHne 3anucent

h64*

h65" CepBuCHblE KOMaHAbI AN KOHDUTYPUPOBAHUS
h66* CynTbiBaHWE 3HEPrUi

MpumeyaHus: * - dyHKUMM [OCTYNHbI TONBbKO ans moandukaumi SHNUM-2-...-X1, SHUIM-2-...-32
h66 cuntbiBaHue 3Heprui ¢ pernuctpos 00(nonyaca), 01(cytkn), 02(mecaw), 03(Tekywas),

04(scé BmecTe). B otBeTe: Wp+, Wp-, Wg+, Wqg- 1 timestamp B ¢popmaTe int32.

MNpumep 3anpoca 3HavyeHu 3Heprumn 3a nocnegHme 30 mmH.: 01 66 00 00 E1 C7
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MpunoxeHne b. SHNIM-2: npoTokon cBa3n Modbus

UcknioueHuns oteetos

JHWUI-2 oTBeYaeT yKa3aHHbIMM HMXKE OTBETAMM NMPU MOJTyYEHUN OWMOKM B 3anpoce.
B oTtBeTHOM coobuieHnn cTapwmii 6MT Koga PyHKLMM yCTaHaBAuBaeTca B 1.
Peanu3oBaHbl cnefytolime Kogbl UCKNOYEHUI OTBETOB:

01 - HeBepHaa HyHKUMS

02 - HenpaBuUNbHbIN aapec napameTpa

03 - HeponycTMMOe 3HaYeHWe napaMeTpa

04 - HencnpaBHOCTb YCTPOMCTBA

AHanorosble AaHHbIE:
e MacwTabupoBaHHbIe BEINYMHDI

K MacwTtabnupoBaHHbIM OTHOCATCS NapaMeTpbl C TMNaMu AaHHbIX short (2 6aviTta) u long (4
6anTa).

ns nepesoaa MaCLIJTa6V|py6MbIX BEIMYMH HEOOXOAMMO 3HAYEHUE perncTtpa yMHOXHUTb Ha

KBaHT COOTBETCTBYHO e BENUYMHDI:

BenunuuHa KBaHTa

OnucaHue, egMHULA U3MEpPEHUSA LIl LIS s
 CAMEEE P UnoMm. | Unom.d | Unom.dp | UHom.¢ =
=57,7 =230 =400 57,7
| KBaHT ToKa, A 0,001 0,0002
U KBaHT HanpskeHus, B 0,01 0,04 0,08 0,01
P/Q/S/ KBaHT MoLHOCTH, SHEprun®,
W Br(/u)/Bap(/4)/BA 0,1 0,4 0,8 0,02
KBaHT 4acToTbl C 3 AEeCATUYHBbIMU 0,001
F 3Hakamy, 'y,
KBaHT 4acToTbl C 2 AECATUYHbIMU
0,01
3HaKamu, 'y,
cosd, KBaHT cosd, tgd 0,001
tgd
$ KBaHT ¢ 0,01

* ObpatuTe BHMMaHWe, YTO SHEPIUS TaK XKe SBNSeTCS MacwTabupoBaHHOW BennymHom. [ins eé npuseneHus,
TpebyeTcs AOMHOXMUTb MOAYYEHHOE 3HAYEHME Ha BEC KBaHTa U KO3POUUMEHT TpaHchopMaumu;

e BenunuuHbl B popmate ¢ nnasawowen 3anaron (float)
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Mpunoxenne b. JHUM-2: npoTtokon cesizn Modbus

PerncTpbl cogepaTt 3HavyeHus B GopMe MaHTUCCbl M NoKasaTens ctenenu. [peacraenexHme
yTBEpXAeHo B cTaHaapTe |IEEE 754.

Appeca pernctpoB HymepytoTcs B guanasoHe ot 0 po 59999 (¢ 60000 no 65535 -
perucTpbl, 3ape3epBMpOBaHHbIE NOA CNYXeOHY MHPOpMaLMI)

C nomolwubto MO «ES KoHdurypatop» MOXHO HAaCTPOUTb aapecaLmio perMcTpoB OT/IMYHYHO
OT agpecaumu no yMONYaHMIO, TaKxe C nomoLblo AaHHOro MO MOXHO MeHATb MopsaoK

cnenoBaHUA

PErucTpoB.

B IO

«ES  KoHdurypatop»

HaCTPOEHHble BapMaHTbI aapecaumu.

e Appecaums no ymonyanuio gng moguobukaumin SHNUM-2-...-X1, SHUM-2-...-32:

npeaBapuTenbHO

CmelLeHue Appec  no | Yncno

3HauveHue pernctpa Twn peructpa
dec | hex YMONYaHUIO | CNoB
Lenbie 3HaueHus, RMS (bbicTpble/ycpeaHeHHbIe)
0 0x00 | O 1 Ua unsigned short
1 0x01 | 1 1 Ub unsigned short
2 0x02 | 2 1 Uc unsigned short
3 0x03 | 3 1 U dasHoe cpenHee unsigned short
4 0x04 | 4 1 Uab unsigned short
5 0x05 | 5 1 Ubc unsigned short
6 0x06 | 6 1 Uca unsigned short
7 0x07 |7 1 U nuHerMHoe cpepHee unsigned short
8 0x08 | 8 1 la unsigned short
9 0x09 |9 1 Ib unsigned short
10 0x0A | 10 1 Ic unsigned short
11 0x0B | 11 1 | cpepHun unsigned short
12 0x0C | 12 1 Pa short
13 0x0D | 13 1 Pb short
14 Ox0E | 14 1 Pc short
15 OxOF | 15 1 P cymmapHas short
16 0x10 | 16 1 Qa short
17 0x11 | 17 1 Qb short
18 0x12 | 18 1 Qc short
19 0x13 | 19 1 Q cymmapHas short
20 0x14 | 20 1 Sa unsigned short
21 0x15 | 21 1 Sb unsigned short
22 0x16 | 22 1 Sc unsigned short
23 0x17 | 23 1 S cyMMapHas unsigned short
Lienble 3HaueHus, nepeas rapMoHuKa (bbiCTpblie/yCpeaHeHHbIe)
24 0x18 | 24 1 Ual unsigned short
25 0x19 | 25 1 Ub1l unsigned short
26 Ox1A | 26 1 Ucl unsigned short
27 0x1B | 27 1 U1 dasHoe cpenHee unsigned short
28 0x1C | 28 1 Uab1l unsigned short
29 0x1D | 29 1 Ubc1l unsigned short
30 Ox1E | 30 1 Ucal unsigned short
31 Ox1F | 31 1 Ul nuHeinHoe cpegHee unsigned short
32 0x20 | 32 1 lal unsigned short

JHWIM-2, PykoBopacTBo no akcnayataumu, JHNM.411187.002 P3. Pen 04.2022

118


http://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%BF%D0%BE%D0%BD%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B7%D0%B0%D0%BF%D0%B8%D1%81%D1%8C
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D1%8C_%D1%81%D1%82%D0%B5%D0%BF%D0%B5%D0%BD%D0%B8
http://ru.wikipedia.org/wiki/IEEE_754

Mpunoxenne b. JHUMM-2: npoTtokon cesizn Modbus

CmelleHue Appec  no | Yucno
3HaveHune perncrtpa Tun perncrpa

dec hex YMOMYaHUIO | CNOB

33 0x21 | 33 1 Ibl unsigned short

34 0x22 | 34 1 Icl unsigned short

35 0x23 | 35 1 11 cpegHun unsigned short

36 0x24 | 36 1 Pal short

37 0x25 | 37 1 Pb1 short

38 0x26 | 38 1 Pcl short

39 0x27 | 39 1 P1 cymmapHas short

40 0x28 | 40 1 Qal short

41 0x29 | 41 1 0Obl short

42 Ox2A | 42 1 Qcl short

43 0x2B | 43 1 Q1 cymmapHas short

44 0x2C | 44 1 Sal unsigned short

45 0x2D | 45 1 Sbl unsigned short

46 Ox2E | 46 1 Scl unsigned short

47 Ox2F | 47 1 S1 cymmapHas unsigned short

KocuHycbl, YacToTa, moKasaTenu KayecTBa, IHeprus, KBaHTbl, KoapduumneHTsl, Temnepatypa, TC, MeTka

BpPEMEHM, pe3epB

48 0x30 | 48 1 yron @, ¢asa A short

49 0x31 | 49 1 yron @, ¢asa B short

50 0x32 | 50 1 yron @, ¢asa C short

51 0x33 | 51 1 yron @, obwuit short

52 0x34 | 52 1 F unsigned short
uo - HanpshkeHue Hy/1eBOM

53 0x35 | 53 1 nocnenoBaTenbHOCTH unsigned short
Ul - Hanps>keHne npsiMon

54 0x36 | 54 1 nocnenoBaTenbHOCTH unsigned short
U2 - Hanps>keHne obpaTHoM

55 0x37 | 55 1 nocnenoBaTenbHOCTH unsigned short
KuU - ko3d@UUMEHT HecuMMeTpun no

56 0x38 | 56 1 HanpsHXeHuto unsigned short
KdU - ko3apduuMeHT uCKaXKeHMs no

57 0x39 | 57 1 HanpsHXeHuto unsigned short

58 Ox3A | 58 1 10 - ToK HyneBow nocnenoBaTeNbHOCTH unsigned short

59 0x3B | 59 1 I1 - ToK NpssMOM MocnefoBaTeNbHOCTH unsigned short

60 0x3C | 60 1 |2 - Tok 0bpaTHOM nmocnefoBaTenbHOCTM | unsigned short
Kul - ko3d@uuMeHT HecuMMeTpuM Mo

61 0x3D | 61 1 TOKY unsigned short

62 Ox3E | 62 1 Kdl - koadduumeHT nckaxeHunsa no Toky | unsigned short
THD - k03dbdUUMEHT rapMOHUYECKUX

63 Ox3F | 63 1 NCKAXKEHUN short

64 0x40 | 64 2 WP+ 3Heprus akT1BHas, notpebneHHas unsigned long

66 0x42 | 66 2 WP- 3Heprus akTMBHas, BO3BpaLLeHHas unsigned long
WO+ 3Heprus peakTMBHasg, ssfiered lemg

68 0x44 | 68 2 notpe6aeHHas
WQ- 3Heprus peakTMBHas, .

70 Ox46 | 70 2 BO3BPALLEHHAs unsigned long

72 0x48 | 72 2 TC - cocTosiHne TY/TC, cnyxe6HbIn unsigned long

74 Ox4A | 74 2 Time - cekyHabl UTC, BHyTpeHHee BpeMsa | unsigned long

76 0x4C | 76 1 MS - MunancekyHab! unsigned short

77 0x4D | 77 1 T - TeMnepaTypa BHYTpu Koprnyca short

JHWIM-2, PykoBopacTBo no akcnayataumu, JHNM.411187.002 P3. Pen 04.2022

119



Mpunoxenne b. JHUM-2: npoTtokon cesizn Modbus

CmelleHue Appec  no | Yucno
3HaveHune perncrtpa Tun perncrpa
dec hex YMOMYaHUIO | CNOB
KU - ko3dduumeHT TpaHchopmaumm no
78 Ox4E | 78 1 HanpsXXeHuo unsigned short
Kl - ko3ddpuumeHT TpaHchopmaummn no
79 Ox4F | 79 1 TOKY unsigned short
80 0x50 | 80 1 QU - KBaHT HanpskeHune unsigned short
81 0x51 | 81 1 QI - kBaHT TOKa unsigned short
82 0x52 | 82 1 Peseps
83 0x53 | 83 1 Peseps
Llenble 3HayeHus, Tonbko ansg SHUM-2-...-32:
84 0x54 | 84 1 uL1 unsigned short
85 0x55 | 85 1 UL2 unsigned short
86 0x56 | 86 1 UL3 unsigned short
87 0x57 | 87 1 Pezeps
88 0x58 | 88 1 Pezeps
89 0x59 | 89 1 [narHocTmyeckoe c1oBo short
90 Ox5A | 90 1 Pezeps
91 0x5B | 91 1 Pezeps
3HaveHus ¢ nnasatowen 3anatoi, RMS (6bicTpbie/ycpegHeHHbIe)
92 0x5C | 92 2 Ua float
94 Ox5E | 94 2 Ub float
96 0x60 | 96 2 Uc float
98 Ox62 | 98 2 U dasHoe cpenHee float
100 0x64 | 100 2 Uab float
102 0x66 | 102 2 Ubc float
104 0x68 | 104 2 Uca float
106 Ox6A | 106 2 U nuHeiHoe cpegHee float
108 0x6C | 108 2 la float
110 Ox6E | 110 2 Ib float
112 0x70 | 112 2 Ic float
114 0x72 | 114 2 | cpenHun float
116 0x74 | 116 2 Pa float
118 0x76 | 118 2 Pb float
120 0x78 | 120 2 Pc float
122 Ox7A | 122 2 P cymMapHas float
124 0x7C | 124 2 Qa float
126 Ox7E | 126 2 0b float
128 0x80 | 128 2 Qc float
130 0x82 | 130 2 Q cymmapHas float
132 0x84 | 132 2 Sa float
134 0x86 | 134 2 Sb float
136 0x88 | 136 2 Sc float
138 Ox8A | 138 2 S cymmapHas float
3HayeHus C NiaBaloLLEel 3anaTo, NepBas rapMoHuKa (bbicTpble/yCcpefHEHHbIE)
140 0x8C | 140 2 Ual float
142 Ox8E | 142 2 Ub1l float
144 0x90 | 144 2 Ucl float
146 0x92 | 146 2 Ul dasHoe cpegHee float
148 0x94 | 148 2 Uabl float
150 0x96 | 150 2 Ubcl float
152 0x98 | 152 2 Ucal float
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Mpunoxenne b. JHUM-2: npoTtokon cesizn Modbus

CmelleHue Appec  no | Yucno
3HaveHune perncrtpa Tun perncrpa
dec hex YMOMYaHUIO | CNOB
154 Ox9A | 154 2 U1l nuHeiHoe cpegHee float
156 0x9C | 156 2 lal float
158 Ox9E | 158 2 Ibl float
160 0xAO0 | 160 2 Icl float
162 0xA2 | 162 2 I1 cpegHui float
164 OxA4 | 164 2 Pal float
166 OxA6 | 166 2 Pb1 float
168 OxA8 | 168 2 Pcl float
170 OxAA | 170 2 P1 cymmapHas float
172 OxAC | 172 2 Qal float
174 OxAE | 174 2 0Ob1l float
176 0xBO | 176 2 Qcl float
178 0xB2 | 178 2 Q1 cymmapHas float
180 0xB4 | 180 2 Sal float
182 0xB6 | 182 2 Sb1 float
184 0xB8 | 184 2 Scl float
186 OxBA | 186 2 S1 cymmapHas float
KocuHycbl, 4acToTa, napameTpbl kKayecTsa
188 0xBC | 188 2 yron @, ¢asa A float
190 OxBE | 190 2 yron @, ¢asa B float
192 0xCO | 192 2 yron @, ¢asa C float
194 0xC2 | 194 2 yron @, obwmii float
196 0xC4 | 196 2 F float
uo - HanpsxeHue Hy/1IeBOM
198 0xC6 | 198 2 nocnenoBaTenbHOCTH float
Ul - Hanps>keHune npsMon
200 0xC8 | 200 2 nocnenoBaTenbHOCTH float
u2 = HanpsxeHue obpaTtHoM
202 O0xCA | 202 2 nocnenoBaTenbHOCTH float
KnU - koadduuMeHT HecMMMeTpuu no
204 0xCC | 204 2 HanpPs>KeHMo float
KdU - koadduumeHT wuckaxeHns no
206 OxCE | 206 2 HanpsXeHWo float
208 0xDO | 208 2 10 - ToK HyNneBow NocnenoBaTeNbHOCTH float
210 0xD2 | 210 2 I1 - ToK NpsAMON NocNefoBaTENbHOCTH float
212 0xD4 | 212 2 12 - Tok 0bpaTHOM nocnesnoBartenbHocTy | float
Knl - ko3dduUMEHT HeCUMMMETpUM Mo
214 0xD6 | 214 2 TOKY float
216 0xD8 | 216 2 Kdl - koapduumeHT nckaxenuns no toky | float
THD - Kk03b®dULMEHT rapMOHUYECKUX
218 OxDA | 218 2 UCKaXeHUN float
3HayeHus € nnaBaloLWen 3anaTon, Tonbko ana IHUM-2-...-32:
220 0xDC | 220 2 UL1 float
222 OxDE | 222 2 UL2 float
224 OxEO | 224 2 UL3 float
226 OxE2 | 226 2 - -
228 OxE4 | 228 2 - -
230 OxE6 | 230 2 - -
232 OxE8 | 232 2 - -
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Mpunoxenne b. JHUM-2: npoTtokon cesizn Modbus

Appecauumsa no ymonyanuio gna moguowmkaumn SHAUM-2-...-X3:

Cmewenne Aapec o | Hucro 3HaueHue perucTpa Tun peructpa
dec ‘ hex YMONYaHWIO | CNI0B

LlenoyncneHHble 3HaYeHus

0 0x00 | O 1 f ushort
1 0x01 |1 1 Ual ushort
2 0x02 | 2 1 2Ual ushort
3 0x03 | 3 1 Ubl ushort
4 0x04 | 4 1 2Ubl ushort
5 0x05 | 5 1 Ucl ushort
6 0x06 | 6 1 2Ucl ushort
7 0x07 |7 1 lal ushort
8 0x08 | 8 1 Zlal ushort
9 0x09 |9 1 Ibl ushort
10 0x0A | 10 1 21bl ushort
11 0x0B | 11 1 Icl ushort
12 0x0C | 12 1 zlcl ushort
13 0x0D | 13 1 uo ushort
14 OxOE | 14 1 2U0 ushort
15 OxOF | 15 1 U1 ushort
16 0x10 | 16 1 2U1 ushort
17 0x11 | 17 1 u2 ushort
18 0x12 | 18 1 2U2 ushort
19 0x13 | 19 1 10 ushort
20 0x14 | 20 1 210 ushort
21 0x15 | 21 1 11 ushort
22 0x16 | 22 1 211 ushort
23 O0x17 | 23 1 12 ushort
24 0x18 | 24 1 212 ushort
25 0x19 | 25 1 Pa short
26 Ox1A | 26 1 Qa short
27 0x1B | 27 1 Ua ushort
28 0x1C | 28 1 la ushort
29 0x1D | 29 1 Pb short
30 Ox1E | 30 1 0b short
31 Ox1F | 31 1 Ub ushort
32 0x20 | 32 1 Ib ushort
33 0x21 | 33 1 Pc short
34 0x22 | 34 1 Qc short
35 0x23 | 35 1 Uc ushort
36 0x24 | 36 1 Ic ushort
37 0x25 | 37 1 P short
38 0x26 | 38 1 Q short
39 0x27 | 39 1 Sa short

JHWIM-2, PykoBopacTBo no akcnayataumu, JHNM.411187.002 P3. Pen 04.2022

122



Mpunoxenne b. JHUM-2: npoTtokon cesizn Modbus

Cmewenne Aapec o | Hucro 3HayeHue peructpa Tun peructpa
dec hex YMONYaHUIO | CNnoB

40 0x28 | 40 1 Sb short
41 0x29 | 41 1 Sc short
42 0x2A | 42 1 S short
43 Ox2B | 43 1 fa ushort
44 0x2C | 44 1 fb ushort
45 0x2D | 45 1 fc ushort
46 Ox2E | 46 1 df short
47 Ox2F | 47 1 dfa short
48 0x30 | 48 1 dfb short
49 0x31 | 49 1 dfc short
50 0x32 | 50 1 cosda short
51 0x33 | 51 1 cosob short
52 0x34 | 52 1 cos¢c short
53 0x35 | 53 1 Uab ushort
54 0x36 | 54 1 Ubc ushort
55 0x37 | 55 1 Uca ushort
3HaveHus B popMare C naaBatoLwen 3anaTomn

56 0x38 | 56 2 f float
58 Ox3A | 58 2 Ual float
60 0x3C | 60 2 2Ual float
62 Ox3E | 62 2 Ubl float
64 0x40 | 64 2 2Ub1l float
66 0x42 | 66 2 Ucl float
68 0x44 | 68 2 2Ucl float
70 0x46 | 70 2 lal float
72 0x48 | 72 2 zlal float
74 Ox4A | 74 2 Ibl float
76 0x4C | 76 2 21bl float
78 Ox4E | 78 2 Icl float
80 0x50 | 80 2 zlcl float
82 0x52 | 82 2 uo float
84 0x54 | 84 2 2U0 float
86 0x56 | 86 2 u1 float
88 0x58 | 88 2 2U1l float
90 0x5A | 90 2 u2 float
92 0x5C | 92 2 2U2 float
94 Ox5E | 94 2 10 float
96 0x60 | 96 2 210 float
98 0x62 | 98 2 11 float
100 0x64 | 100 2 211 float
102 0x66 | 102 2 12 float
104 0x68 | 104 2 212 float
106 0x6A | 106 2 Pa float
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Mpunoxenne b. JHUM-2: npoTtokon cesizn Modbus

Cmewenne Aapec o | Hucro 3HayeHue peructpa Tun peructpa
dec hex YMONYaHUIO | CNnoB

108 0x6C | 108 2 Qa float
110 Ox6E | 110 2 Ua float
112 0x70 | 112 2 la float
114 0x72 | 114 2 Pb float
116 0x74 | 116 2 0b float
118 0x76 | 118 2 Ub float
120 0x78 | 120 2 Ib float
122 Ox7A | 122 2 Pc float
124 0x7C | 124 2 Qc float
126 Ox7E | 126 2 Uc float
128 0x80 | 128 2 Ic float
130 0x82 | 130 2 P float
132 0x84 | 132 2 Q float
134 0x86 | 134 2 Sa float
136 0x88 | 136 2 Sb float
138 Ox8A | 138 2 Sc float
140 0x8C | 140 2 S float
142 Ox8E | 142 2 fa float
144 0x90 | 144 2 fb float
146 0x92 | 146 2 fc float
148 0x94 | 148 2 df float
150 0x96 | 150 2 dfa float
152 0x98 | 152 2 dfb float
154 0x9A | 154 2 dfc float
156 0x9C | 156 2 cosda float
158 Ox9E | 158 2 cosob float
160 OxAOQ | 160 2 cosdc float
162 0xA2 | 162 2 Uab float
164 0xA4 | 164 2 Ubc float
166 OxA6 | 166 2 Uca float

IuckpeTHble paHHbIe

UTeHne OMCKpeTHbIX AaHHbIX M3 npubopa ocywectengetcs no komaHae 01 (Read Coil
Status), nmb6o 03 (Reading Holding Register, Tonbko ang moandukaumi IHUM-2-...-X1,
JHWUM-2-...-X2). Npumep 3anpoca n oteeTa no koMaHae 01 npeacTaBneHbl HUXeE:

Anpec . KoHTponbHas
ycTpoiicTaa Komanga | Craptosbii agpec TC | Konnyectso TC cymma (CRC)
01 01 00 | 02 00 | oC 9D | CF

Ons npuBeNEHHOIO Bbille 3anpocCa OTBETOM 6y,EI,ET CNY>XUTb NakKeT Bnaa:

Anpec

YCTPOMCTBA

KomaHaa

Konunuectso
6alT B OoTBETE

OTtBet

KoHTponbHas
cymMma (CRC)
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Mpunoxenne b. JHUM-2: npoTtokon cesizn Modbus

| 01

| 01

| 02

| 02 | 00

| B8

| 9cC

Fne 4yeTBEPTbIM M NATbIM 6aNT B BMHAPHOM BMae xapakTepusyroT coctosiHue TC:

bawnt 02 00
bur 0[{0]0]0 0j|1/0/0]J0]0J0O]O |O |O |O
AgpecTC |98 |76 |5|4|3]2 13112 |11 |10

B npuBegeHHOM npuMepe 3anpawmnBanocb 12 TC HaumHasa ¢ agpeca 02, n3 otBeTa MOXHO

coenatb BbiBoA, 4to TC ¢ agpecom 03 3aMKHyTa.

3anpoc no komaHae 03 OCyWecTBNSETCS aHANOrMYHO, B KayecTBe CTAapTOBOro ajpeca

yKa3biBaeTcs 72 (Mo yMonyaHuio), Konnyectso napametpos 1 (ang 3anpoca nepebix 16 TC)

nnu 2 (ans 3anpoca Bcex 32 TC). Hactponku agpecaumm nponssoasatcs ¢ nomolbto M0 «ES

KoHdurypatop».

e Appecaums no ymonyanuio gng moguoukaumin SHNUM-2-...-X1, SHUM-2-...-32:

CmelleHue Aopec  no
3HaveHue perncTpa
dec hex YMONYaHUIo
0 0x00 | 0 DIO1
1 0x01 |1 DIO2
2 0x02 | 2 DIO3
3 0x03 | 3 DIO4
4 0x04 | 4 DIO5
5 0x05 |5 DIO6
6 0x06 | 6 DIO7
7 0x07 |7 DIO8
8 0x08 | 8 DIO9 (DI1 npu Hanuuun)
9 0x09 | 9 DI1010 (DI2 npu Hannuunm)
10 0x0A | 10 DI011 (DI3 npu Hannuum)
11 0x0B | 11 DI012 (DI4 npu Hannuuwm)
12 0x0C | 12 DI013 (DI5 npu Hannuunm)
13 0x0D | 13 DI014 (DI6 npu Hannuunm)
14 OxOE | 14 DI015 (DI7 npu Hannuuwm)
15 OxOF | 15 DI1016 (DI8 npu Hannuunwm)
16 0x10 | 16 DIO17
17 0x11 | 17 DIO18
18 0x12 | 18 DIO19
19 0x13 | 19 DI020
20 0x14 | 20 DIO21
21 0x15 | 21 DIO22
22 0x16 | 22 DIO23
23 0x17 | 23 DI024
24 0x18 | 24 DIO25
25 0x19 | 25 DIO26
26 Ox1A | 26 DIO27
27 0x1B | 27 DIO28
28 0x1C | 28 DIO29
29 0x1D | 29 DIO30
30 Ox1E | 30 DIO31
31 Ox1F | 31 DIO32
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Mpunoxenne b. JHUM-2: npoTtokon cesizn Modbus

e Appecaumsa no ymonyauuo ans Mmoamdukaumuin SHUM-2-...-X1, IHNUIM-2-...-32:

CmeLlleHue Aopec  no

dec hex SRS 3HaveHue perncrtpa
0 0x00 | O DI1

1 0x01 |1 DI2

2 0x02 |2 DI3

3 0x03 | 3 Dl4

4 0x04 | 4 DI5

5 0x05 | 5 DO1 (npu Hannuun)
6 0x06 | 6 DO2 (npu Hanuuun)
7 0x07 |7 DO3 (npu Hannumm)

JHWIM-2, PykoBopacTBo no akcnayataumu, JHNM.411187.002 P3. Pen 04.2022

126



Mpunoxenue B. SHUM-2: npotokonbl ca3u FTOCT P M3K 60870-5-101-2006 u TOCT P M3K 60870-5-104-2004

MNpunoxenue B. DJHUM-2: npotokonbl cBa3u NOCT P M3K 60870-5-101-

2006 n 'OCT P M3K 60870-5-104-2004

Bo3moykHble Tvnbl ASDU

Tun Twn MHemoHuka | Onucanue
3HaveHun | ASDU
1 M_SP NA 1 | ogHo3neMeHTHas MHbOpMaLus
TC 3" M_DP NA 1 | pByxaneMeHTHas nHpopmaums
30 M SP TB 1 | ogHOo3neMeHTHas MHGOpMauus ¢ MeTkon BpeMeHu CP56
31" M _DP_TB_1 | pByxanemeHTHas nHdopMaums ¢ MmeTkon BpeMenn CP56
11 M _ME NB 1 | nsmepsiemas BenmunHa, short
™ 13 M_ME_NC_1 | usmepsemasn BennyumHa, float
35 M _ME TE 1 | u3mepsiemasi BenimumHa, short, c meTkor BpemeHn CP56
36 M _ME TF 1 | namepsiemas BenmumHa, float ¢ metkor sBpeMenn CP56
UM 15* M_IT_NA_ 1 MHTEerpanbHas cymma
37" M IT TB 1 WHTErpanbHas CyMMa, ¢ MeTkon Bpemenun CP56

Mpumeyanue: * - Tonbko ang IHUM-2-...-X1, SHUM-2-...-X2

JHWM-2 noppepxuBaeT BbinonHeHne komaHg TY Single command (<45>), Double
command (<46>) B pamkax npotokonos NOCT P M3K 60870-5-101-2006, TOCT P M3K
60870-5-104-2004.

BennuuHa KBaHTa

lHoMm =5 A

lHom=1A

OnucaHue, eAUHULLA U3MEpPEHUS

Ud =

Ud =

57,7 220/230 | 400 Ub =577
| KBaHT Toka, A 0,001 0,0002
U KBaHT HanpsxxeHus, B 0,01 0,04 0,08 0,01
KBaHT MOLWWHOCTH, 3HEPTUM®,
P/Q/S/W Br(/u)/Bap(/u)/BA 0,1 0,4 0,8 0,02
KBaHT 4acToTbl C 3 AeCATUYHBbIMU 0,001
F 3Hakamu, 'y,
KBaHT 4yacToThl C 2 AE€CATUYHbIMU
0,01
3Hakamu, 'L,
cosd, KBaHT cosd, tgd 0,001
tgd
(o) KBaHT ¢ 0,01
dF KBaHT dF 0,01
VA KBaHT ¢ BekTopoB 0,00549

* 3Heprus Bcerga gBnseTCcsd MacwWTabupoBaHHOM BennunHoW. [ng e€ npuBepeHus, TpebyeTca LOMHOXUTb
NoflyYeHHoe 3HaYeHne Ha BeC KBaHTA M KO3 dULMEHT TpaHchopMaLmu.
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Mpunoxenune B. JHUI-2: npoTtokonbl cBa3m FOCT P M3K 60870-5-101-2006 n FOCT P MK 60870-5-104-2004

Appecauusa anemeHToB HGopMauuu gna ucnondeHusa JHUN-2-...-X1, SHUMN-2-...-X2:

Anpec o 3HayeHMe KBaHTa
HanmeHoBaHne napamMeTtpa Twun ASDU (ons TMNOB

YMOJTYaHMIO 11,35,37)

TY/TC

1000 DO1 ON (3HMB-1/2 N21) 1/30 3/31 -

1001 D02 OFF (3HMB-1/2 N21) 1/30 -

1002 DO3 ON (3HMB-1/2 N22) 1/30 3/31 -

1003 D04 OFF (3HMB-1/2 N22) 1/30 -

1004 DO5 ON (SHMB-1/2 N23) 1/30 3/31 -

1005 D06 OFF (SHMB-1/2 N23) 1/30 -

1006 DO7 ON (SHMB-1/2 N24) 1/30 3/31 -

1007 DO8 OFF (SHMB-1/2 N24) 1/30 -

1 DI1 (3HUN) 1/30 3/31 -

2 DI2 (3HUMN) 1/30 -

3 DI3 (3HUN) 1/30 3/31 -

4 DI4 (3HUMN) 1/30 -

5 DI5 (3HUN) 1/30 3/31 -

6 DI6 (3HUMN) 1/30 -

7 DI7 (3HUN) 1/30 3/31 -

8 DI8 (3HUN) 1/30 -

RMS (6bicTpble/ycpenHeHHble/hUKCMPOBaHHbIE BbICTPble/QUKCUPOBaHHbIE YCPEeAHEHHbIE)

100 Ua 11/13/35/3%6 Uquant, B

101 Ub 11/13/35/36 Uquant, B

102 Uc 11/13/35/36 Uquant, B

103 U dasHoe cpeaHee 11/13/35/36 Uquant, B

104 Uab 11/13/35/3%6 Uquant, B

105 Ubc 11/13/35/3%6 Uquant, B

106 Uca 11/13/35/3%6 Uquant, B

107 U nuHeiHoe cpegHee 11/13/35/36 Uquant, B

108 la 11/13/35/36 Iquant, A

109 Ib 11/13/35/36 Iquant, A

110 Ic 11/13/35/36 Iquant, A

111 | cpepgHui 11/13/35/36 Iquant, A

112 Pa 11/13/35/3%6 Pquant, BT

113 Pb 11/13/35/3%6 Pquant, BT

114 Pc 11/13/35/3%6 Pquant, BT

115 P cymmapHas 11/13/35/36 Pquant, Bt

116 Qa 11/13/35/36 Qquant, Bap

117 Qb 11/13/35/36 Qquant, Bap

118 Qc 11/13/35/36 Qquant, Bap

119 Q cymmapHas 11/13/35/36 Qquant, Bap

120 Sa 11/13/35/3%6 Squant, BA

121 Sb 11/13/35/36 Squant, BA

124 Sc 11/13/35/36 Squant, BA

123 S cyMMapHas 11/13/35/36 Squant, BA
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3HayeHWe KBaHTA

CSEESaHmo o HawnmeHoBaHne napameTtpa Tun ASDU (ans TMNOB
11,35,37)
MNepBas rapMoHMKa (6bIcTpbIe/ycpeaHeHHble/PUKCUPOBAHHbIE HbICTpble/PUKCUPOBAHHbIE
yCpefHEeHHbIE)
0 Ua 11/13/35/36 Uquant, B
0 Ub 11/13/35/36 Uquant, B
0 Uc 11/13/35/36 Uquant, B
0 U dasHoe cpenHee 11/13/35/36 Uquant, B
0 Uab 11/13/35/36 Uquant, B
0 Ubc 11/13/35/36 Uquant, B
0 Uca 11/13/35/36 Uquant, B
0 U nuHeiHoe cpegHee 11/13/35/36 Uquant, B
0 la 11/13/35/36 Iquant, A
0 Ib 11/13/35/36 Iquant, A
0 Ic 11/13/35/36 Iquant, A
0 | cpepgHuUi 11/13/35/36 Iquant, A
0 Pa 11/13/35/36 Pquant, Bt
0 Pb 11/13/35/36 Pquant, Bt
0 Pc 11/13/35/36 Pquant, Bt
0 P cymmapHas 11/13/35/3%6 Pquant, Bt
0 Qa 11/13/35/36 Pquant, Bt
0 Qb 11/13/35/36 Pquant, Bt
0 Qc 11/13/35/36 Pquant, Bt
0 Q cymmapHas 11/13/35/36 Pquant, Bt
0 Sa 11/13/35/36 Pquant, Bt
0 Sb 11/13/35/36 Pquant, Bt
0 Sc 11/13/35/36 Pquant, Bt
0 S cyMMapHas 11/13/35/36 Pquant, BT

COS, uvactota, KayectBo (6GbicTpble/ycpeaHeHHble/PUKCMPOBAHHbIE  OblCTpble/HUKCUPOBAHHbIE

yCpeaHeHHbIe)

124 yron @, ¢asa A 11/13/35/36 (quant

125 yron @, dasa B 11/13/35/36 (quant

126 yron @, asa C 11/13/35/36 (pguant

127 yron @, obwui 11/13/35/36 (pguant

128 F 11/13/35/36 fquant

0 uo = HanpskeHue Hy/1IeBOM 11/13/35/36 Uquant, B
nocnenoBaTe/lbHOCTH

0 Ul - HanpsxeHue npsiMoi 11/13/35/36 U, B
nocneaoBaTe/lbHOCTH

0 U2 = HanpsxeHue obpaTHoM 11/13/35/36 U,
nocnenoBaTe/lbHOCTH

0 KuU - koadduuMeHT HecuMMeTpuu no 11/13/35/36 01 %
HanpsXeHUto

0 KdU - ko3dduumMeHT uCKaxeHus Mo 11/13/35/36 01 %
HanpPYKeHUIO

0 10 - ToK HyneBoK NocnenoBaTeNbHOCTH 11/13/35/36 Iquant, A

0 I1 - TOK NpsAMON NocnenoBaTeNbHOCTH 11/13/35/36 Iquant, A

0 |12 - TOoK 0BpaTHOM NOCNen0BaATENBHOCTH 11/13/35/36 Iquant, A

0 Kul - koappuumeHT HecummeTpum no Toky | 11/13/35/36 0,1%

0 Kdl - koapdrUMEHT UCKaXKEHMS MO TOKY 11/13/35/36 0,1%
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3HayeHWe KBaHTA

ASEESaHmo no HanmeHoBaHMe napameTpa Tun ASDU (ans TUNOB
y 11,35,37)
0 THD - vKOBd)d)MLI,MGHT rapMOHUYECKUX 11/13/35/36 01 %
MCKaXKEHUN
0 T - TeMnepartypa BHYTpM Kopnyca 11/13/35/36 1°C

[lononHutensHble perncrpsl
0 Diagnostic - cnoBo cocTosHKUS 11/13/35/36 1
0 Pezeps - Bcerpa paseH 0 11/13/35/36 -

JHeprus (bbicTpble/ycpeaHeHHble/PUKCUPOBaHHbIE BbICTPble/PUKCMPOBaHHbIE YCPEeAHEHHbIE)

0 WP+ 3Heprusa akTMBHas, noTpebneHHas 15/37 Wquant, Bt/u
0 WP- 3Heprus akTMBHas, BO3BpaLLeHHAA 15/37 Wquant, Bt/u
0 WQ+ 3Heprus peaktMBHas, notpebneHHas | 15/37 Wquant, Bap/u
0 WQ- 3Heprus peakTnBHas, BoO3BpalweHHas | 15/37 Wquant, Bap/u
@aiinbl (TN Gannos - 1: npo3payHbiii daiin)

40000 XypHan cobbiTui, txt - -

50000 XKypHan TC, txt = >

Appeca GannoB He HacTpamBaloTCa M He BAMAOT Ha agpecauunto TC/TU/TUN, T.e. MoryT coBnagatb C
afjpecaMu 371eMEHTOB

* TNapaMeTpbl, yKa3aHHble B Tabnuue Kak «C MaaB. 3ansToi», MOryT nepefaBaTbCs B QopMaTe C
nnaBatoLLen 3anaTon oamMHapHoi TouHocTu (float) ctaHpapta IEEE 754;

** CepbIM LLBETOM BblAe/NEHbI afpeca NapaMeTpoB, N0 YMONYAHUIO HEAKTUBHbIX.

Appecauus aneMeHToB MHGopmauumn ansa ucnonHenHus JHUMN-2-...-X3:

sﬁgﬁliaw}o "% | Haumenosarue napameTpa Tun ASDU (3;3::‘::; ﬁa;;;
1 f 11/13/35/36 fquant

2 Ual 11/13/35/36 Uquant, B
3 <Ual 11/13/35/36 Z

4 Ub1 11/13/35/36 Uquant, B
5 <Ubl 11/13/35/36 <

6 Ucl 11/13/35/36 Uquant, B
7 2Ucl 11/13/35/36 <

8 lal 11/13/35/36 Iquant, A
9 zlal 11/13/35/36 <

10 Ib1 11/13/35/36 Iquant, A
11 2lbl 11/13/35/36 <

12 Ic1 11/13/35/36 Iquant, A
13 zlcl 11/13/35/36 <

14 uo 11/13/35/36 Uquant, B
15 2U0 11/13/35/36 <

16 U1 11/13/35/36 Uquant, B
17 <U1 11/13/35/36 <

18 U2 11/13/35/36 Uquant, B
19 2U2 11/13/35/36 <

20 10 11/13/35/36 Iquant, A
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Anpec no HavmeHoBaHue napameTtpa Tun ASDU 3Hauerne KBaHTa
YMONYAHMIO (ons Tvnos 11,35)
21 210 11/13/35/36 Z

22 11 11/13/35/36 Iquant, A
23 211 11/13/35/36 Z

24 12 11/13/35/36 Iquant, A
25 212 11/13/35/36 <

26 Pa 11/13/35/36 Pquant, Bt
27 Qa 11/13/35/36 Pquant, Bt
28 Ua 11/13/35/36 Uquant, B
29 la 11/13/35/36 Iquant, A
30 Pb 11/13/35/36 Pquant, Br
31 Qb 11/13/35/36 Pquant, Bt
32 Ub 11/13/35/36 Uquant, B
33 b 11/13/35/36 Iquant, A
34 Pc 11/13/35/36 Pquant, Bt
35 Qc 11/13/35/36 Pquant, Bt
36 Uc 11/13/35/36 Uquant, B
37 Ic 11/13/35/36 Iquant, A
38 p 11/13/35/36 Pquant, Bt
39 Q 11/13/35/36 Pquant, Bt
40 Sa 11/13/35/36 Pquant, Bt
41 Sb 11/13/35/36 Pquant, Bt
42 Sc 11/13/35/36 Pquant, Bt
43 S 11/13/35/36 Pquant, Bt
44 fa 11/13/35/36 fquant

45 fb 11/13/35/36 fquant

46 fc 11/13/35/36 fquant

47 df 11/13/35/36 dfquant
48 dfa 11/13/35/36 dfquant
49 dfb 11/13/35/36 dfquant
50 dfc 11/13/35/36 dfquant
51 cosoa 11/13/35/36 $quant

52 cosdb 11/13/35/36 ¢quant

53 cosdc 11/13/35/36 $quant

54 Uab 11/13/35/36 Uquant, B
55 Ubc 11/13/35/36 Uquant, B
56 Uca 11/13/35/36 Uquant, B
16385 DI1 1/30 =

16386 DI2 1/30 -

16387 DI3 1/30 -

16388 DI4 1/30 5

16389 DI5 1/30 5

16390 DO1 1/30 s

16391 D02 1/30 5

16392 DO3 1/30 -
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®opmynsap cornaweHuii 0 COBMECTUMOCTU TeNeMeXaHMYeCKOM CMCTeMbl Ha 6ase
npeobpasoBatensi U3MepUTENIbHONO  MHOrogyHkuuMoHanbHoro JDHUM-2 B
cooTtBetcTBumn ¢ NOCT P M3K 60870-5-101-2006 / NOCT P M3K 60870-5-104-
2004

Hactoswnin dopmynap npencraBnsietr Habop mapaMeTpoB M MEpPeMEHHbIX, U3 KOTOPbIX
MOXeT 6bITb BbIOpaH NnofHabop 4N peanu3aumm KOHKPETHOM CUCTEMbI TENEMEXAHUKM Ha
6asze npeobpasoBartens  U3MEpPUTENIbHOIO  MHOrodyHkumoHanbHoro JHUIM-2 B
cootetctBum ¢ FOCT P M3K 60870-5-101-2006 (TOCT P M3K 60870-5-104-2004).

[nsa pspa napaMeTpoB AOMNYCKAeTCs TONbKO OAHO 3HAYEHMeE ANs KaKaon cucteMsl. pyrue
napaMeTpbl, TakMe Kak Habop AaHHbIX M (YHKUWMA, MCNONb3yeMblX B HanpaBieHUu
yrpaBNeHUs U KOHTPONS, NO3BONSKOT onpeaenutb Habop mam nogHabopsbl, noaxoaaume
AN UCNONb30BaHMA HAa AAHHOM obbekTe. Ha ctagmm Hanaakn obMeHa TeneMexaHn4eckom
nHbopMaumen Heobxoaumo, YToObl BbiIOpaHHbIe NapaMeTpbl ObliM COrnacoBaHbl MeXay
JHWUIM-2 n obopynoBaHueM Apyrux Npon3BOAUTENEN.

MpuHaTbie 0603HaYeHUA:
O - ®yHkums unm ASDU He ucnonb3yercs.

- Oyukuma mnm ASDU wucnonb3yeTcs, Kak yKa3aHO B HacToswem craHgapTe (no
YMOJTYaHUIO).

[R] - ®yHKuMsa nan ASDU ncnonb3yetcs B TONbKO B 0OPaTHOM HanpaBieHUM.
- OyHkumsa nnn ASDU ncnonb3yetcs B 060MX HanpaBieHUSIX.

Bo3amoxHbIn BbibOp (mycton, X, R mnn B) onpepensetcs ong Kaxporo MyHKTa MAu
napametpa. YepHbIvi NpAMOYrofibHMK YKa3bIBAET Ha TO, YTO OMNUMUA HE MOXET ObITb BbIbpaHa
B HACTOALWEM CTaHAapTe.

1. Cucrema unu yCcTpomncTeo

(MapamMeTp, xapakTepHbl AN CUCTEMbI; YKA3blBAE€T HAa OMNpefeNieHne CUCTEMbI WU
YCTPOMCTBA, MapKMPYS OAMH U3 HUXKECNEeAYIOLWMX NPSMOYrOo/IbHUKOB 3HAKOM «X»)

OCT P M3K 60870-5-101-2006

OCT P M3K 60870-5-104-2004

CTaHuuu (Begomsbiin-Slave).

O OnpepeneHve cucTeMbl. O OnpepeneHve cuCTeMbl.

O OnpepeneHve KOHTPOAUPYIOLLLEN O OnpepeneHve KOHTPOAUPYIOLLLEH
cTaHumu (Bepywmii-Master). cTaHuuu (Bepywwmii-Master).
OnpepeneHve KOHTPOAMpPYEMOW O OnpepeneHve KOHTPOAMPYEMOW

CTaHuuu (Begomebiin-Slave).
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2. KoHdwurypaums cetu

rOCT P M3K 60870-5-101-2006

Touka-Touka MarucTtpanbHas
PanvanbHag Touka-Touka MHoroToye4Has paguanbHas

rOCT P M3K 60870-5-104-2004

[ | Touka-Touka [ ] MaructpanbHas
] PapuanbHag Touka-Touka ] MHoroTo4ye4yHas paguanbHas

3. ®usnuyeckuit ypoBeHb

(MapaMeTp, xapakTepHbIK AN9 CeTU; BCe UCNONb3yeMble UHTEPdENChI U CKOPOCTU Nepefaymn
AAHHbBIX MAPKUPYIOTCA 3HAKOM «X»)

CkopocTu nepeaaum (HanpaBneHUe ynpaBieHus)

FOCT P M3K 60870-5-101-2006
HecMMeTpuuHble LEenu HecuMmeTpuyHble Lenm obMeHa CMMMETpUYHbIE LEenu
obmeHa V.24/V.28 V.24/V.28, pekomeHayeMble npu obmeHa X.24/X.27
CTaHOapTHble ckopoctu 6oneel200 6ut/c
O 1006uT/C 24006uT/C O 24006uT/C
O 2006uT/C 48006uT/C O 48006uT/C
O 3006uT/C 96006uT/C O 96006uT/C
O 6006uT/C 192006uT/C O 192006uT/C
12006uT/C 38400 but/c O 384006uT/C
57600 6ut/c O 560006uT/C
115200 6ut/c O 640006uT/C
FOCT P M3K 60870-5-104-2004
HecMMeTpuuHble LEenu HecummeTpuyHble uenu | CUMMETPUYHbIE LienM obMeHa
obmeHa V.24/V.28 obmeHa V.24/V.28, X.24/X.27
CTaHAApPTHbIE peKkoMeHAyeMble npwm
ckopocTn 6oneel200
o6uT/C
] 1006uT/C [ ] 24006uT/C W24006uT/C W384006uT/C
[ | 2006uT/C | 48006uT/C W48006uT/c W560006uT/C
u 3006uT/C u 96006uT/C W96006uT/C W640006uT/C
] 6006uT/C W192006uT/C
[ | 12006wuT/C
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CkopocTu nepenauu (HanpasneHue KOHTpons)

OCT P M3K 60870-5-101-2006

HecummeTpuyHble Lenu HecMMMeTpuuHble Lenm obMeHa CMMMeTpU1YHbIE Lenu

obmeHa V.24/V.28 V.24/V.28, pekomeHayeMble npwm obmeHa X.24/X.27

CTaHOapTHble ckopoctn 6oneel200 6ut/c

O 1006uT/C 24006uT/C O 24006uT/C

O 2006uT/C 48006uT/C O 48006uT/C

O 3006uT/C 96006uT/C O 96006uT/C

O 6006uT/C 192006uT/C O 192006ut/c

12006uT/C 38400 but/c O 384006uTt/C
57600 6ut/c O 560006uT/C
115200 6ut/c O 640006uT/C

OCT P M3K 60870-5-104-2004

HecMMMeTpHUHble Lenu
obmeHa V.24/V.28
CTaHOApPTHbIE

HecummeTpuyHble Lenu
obmeHa V.24/V.28,
pekoMeHayeMble npu
ckopocTn 6oneel1200
ouT/c

CuMMeTpuyHble Lenu obMeHa
X.24/X.27

1006uT/C
2006uT/C
3006uT/C
6006uT/C
12006uT/C

[ | 24006uT/C
| 48000uT/C
| 96006uT/C

W24006uT/c W384006ut/c
W48006uT/c m560006uT/C
W96006uT/C W640006uT/C
m192006uT/c

MapameTpbl coeauHeHUs (MpM UCNONb30BAHMM ACUHXPOHHBIX KAHANOB CBA3M)

OCT P M3K 60870-5-101-2006

- Konuuecteo 6mT faHHbIX (5,6,7,8)

- Konnuectso cton-6utos (1, 2)

O - YeTtHocTb oTcyTtcTByeT (None)
- KoHTponb no yetHoctu (Even)
O - KoHTponb no HeveTtHocTH (Odd)

rOCT P M3K 60870-5-104-2004

D - Konuuecteo 6mT faHHbIX (5,6,7,8)
D - Konuyectso cton-6utos (1, 2)

O - YeTHocTb oTcyTcTBYET (NOne)

O - KoHTponb no yetHoctu (Even)

O - KoHtponb no HeveTHocTH (Odd)
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4. KaHanbHbli1 YpOBEHb

(MapaMeTp, xapakTepHbIi AN9 CeTU; BCE UCMONb3YyeMble OMNUUMU MAPKUPYIOTCH 3HAKOM X.)
YKa3blBalOT MaKCUManbHY0 ANUHY Kaapa. Ecnm npuMeHseTcs HecTaHAAapTHOE Ha3HayYeHue
Ans coobleHnin knacca 2 npu HebanaHCHOW nepepaye, TO ykasbiBaloT Type ID (nnm
Noentndukatopsbl TMna) u COT (MpuunHbl nepepayn) BCeX COOBLLEHWMIA, MPUMMUCAHHbIX
Knaccy 2.

FOCT P M3K 60870-5-101-2006

B HacToqwem ctaHmapTe ucnonb3ykoTcs Tonbko dopmat kagpa FT 1.2, ynpasnawowmi
cumBon 1 1 GUKCUMPOBAHHbIN MHTEPBAN BPEMEHU OXMAAHMUS.

MNepenava no KkaHany AzpecHoe nosne KaHanbHOro YpoBHS

O banaHcHas nepepava

HebanaHcHas nepegava

OnnHa kagpa O OTtcyTcTByeT (ToNbKO Npu H6anaHcHOM
255  MakcumanbHasa onuvHa L (umcno nepepave)

6anToB) OpauH 6ant

(B HanpaBneHMKU ynpasaeHus) O EENGEE

255  MakcumanbHasa gnvHa L (umcno O CTpykTypmpOBaHHOE

6ainToB) HecTpykTypnpoBaHHoe

(B HaNpaBneHUU KOHTPONA)
1-254 [Inana3oH 3Ha4YeHMM KaHaNbHOro
5 noeTtopeHuin — Jinbo Bpems, B TeHeHMe agpeca

KOTOpOro paspeluarTcs nostopeHus (Trp),
b0, YMCNI0 NOBTOPEHUI

Mpyn wncnonb3oBaHMM HeBGaNaHCHOrO KaHaNbHOrO YpOBHS cnepytowme Tunol ASDU
BO3BPALLAOTCA MpU COODOLEHUAX Knacca 2 (HU3KMKA NpPUOPUTET) C YKa3aHWEM MNPUYMH
nepepayu:

O CranpaptHoe HasHaueHne ASDU K coOBLEHMAM Knacca 2 MCNoNb3yeTcs CleaylowmMm

obpazom
MOEHTUOUKATOP t1na MpnynHa nepegaun
CneumnanbHoe HasHavyeHne ASDU Kk coobuweHumam Knacca 2 MUCNosib3yeTcs

CnepyowmM 06pasom

MOEHTUOUKATOP t1na MpnynHa nepegaun
1, 3,11, 13, 15, 30, 31, 35, 36,37 <3>
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FOCT P M3K 60870-5-104-2004

B HacToswem ctaHgapTe mucnonb3ykTcsa Tonbko dopmat kagpa FT 1.2, ynpasnswoowmin
cuMBOA 1 M PUKCMPOBAHHBIN MHTEPBAN BPEMEHU OXMOAHMS.

MNepenaya no KaHany AnpecHoe nose KaHaNbHOro YPOBHS
[ ] banaHcHag nepepava ] OTtcyTcTByeT (ToNbKO Npu 6anaHCHOWM
[ | HebanaHcHas nepegava nepepade)
InuHa kagpa u OpuH 6ant
| MakcmuManbHas gavHa L (umcno | [Ba 6ainTa
6anToB) u CTpykTypupoBaHHoe
u HecTpykTypupoBaHHoe

Mpu Mcnonb3oBaHMM HebGanaHCHOro KaHaNbHOrO YpOBHS cneaywowme Tunbl ASDU

BO3BpALLAKTCA NpMU coobleHmax knacca 2 (HU3KMM NpUMopUTET) C YKA3aHUEM MNPUUMH

nepepaun:

NMOEHTUOUKATOP t1na

MpuunHa nepepaun

5. MMpuknagHo#i ypoBeHb

Pexxum nepenpayvyn NnpuUKknagHbixX AaHHbIX

B HacTosweM cTaHpapTe MCMNoNb3yeTcs TONbKO pexum 1 (nepsbiM nepefaeTcs MAaALWUMA
6anT), kKak onpeneneHo B 4.10 TOCT P M3K 870-5-4.

06wwui appec ASDU

(MapaMeTp, XapaKTepHblM 1S CUCTEMbI; BCE WCMOMb3yeMblE BapWAHTbl MapKMPYHOTCS

3HaKOM X).

FOCT P M3K 60870-5-101-2006

OCT P M3K 60870-5-104-2004

OauH 6anT
[Ba baliTa

[ | OauH bant
[ ] [Ba bainTa
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Anpec o6bekTa MHpopmaumm

(MapameTp, xapakTepHbIM AN CUCTEMbI; BCE MCMNOJb3yeMble BapWaHTbl MapKMUPYHTCA
3HaKoM X).

rOCT P M3K 60870-5-101-2006

O OpuH Gant CTpYKTYpUpPOBaHHbIV
[Ba 6avita HecTpyKTypuvpOBaHHbI¥
Tpwu 6ainTa

rOCT P M3K 60870-5-104-2004

] OpuH Gant O CTpYKTYpUpPOBaHHbIV

u [lBa 6aiiTa HecTpykTypmnpOBaHHbIV
Tpu 6anTa

MpuunHa nepepauun

(MapameTp, XapakTepHbIM AN CUCTEMbI; BCE MCNOJSib3yeMble BapWaHTbl MapKMUPYHTCA
3HaKoM X).

rOCT P M3K 60870-5-101-2006
OpuH Gant \ [Ba 6aiTa (C aApecom UCTOYHMKA)

FOCT P M3K 60870-5-104-2004
| OauH 6ant \ [ea 6aliTa (C agpecom UCTOYHMKA)
CM aapec UCTOYHMKA HE UCMOJIb3YEeTCs, TO OH ycTaHaBnmBaeTcs B 0.

m

FOCT P M3K 60870-5-104-2004
OnuHa APDU
(MapamMeTp, xapakTepHbIi ANs CUCTEMbI, YCTAHABAMBAKOLWMIA MAaKCUManbHYyo aaivHy APDU
B cUCTeMe).
MakcuManbHag givHa APDU pasHa 253 (no ymonuaHuio). MakcnmanbHas ajinHa MoXeT
ObITb YMEHbLUEHA O/ CUCTEMBI.

MakcuManbHaa gnvHa APDU ons cuctem.

Bbi6op cTranpapTHbix ASDU

MHdopmauums o npouecce B HanpaBneHUU KOHTPONS
HasHaueHune naeHTudukaTopa TMna M NpUYMHLI Nepeaayn
(MapameTp, xapakTepHbIi ANs CTaHLUW).

Ana SHNM-2-...-X1 n SIHWNM-2-...-X2

3HWM-2, PykoBoacTBO no akcnnyaTtaumu, SIHUM.411187.002 P3. Pen 04.2022 137



Mpunoxenue B. SHUM-2: npotokonbl ca3u FTOCT P M3K 60870-5-101-2006 u TOCT P M3K 60870-5-104-2004

MpuunHa nepenaum
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FOCT P M3K 60870-5-104-2004
UOEHTUOUKATOP
TUNA

<1> M_SP NA 1
<2> M _SP TA 1
<3> M_DP NA 1
<4> M_DP TA 1
<5> M_ST NA 1
<6> M ST TA 1
<7> M_BO_NA_1
<8> M _BO_TA 1
<9> M_ME_NA 1
<10> | M META 1
<11> | M ME_NB 1
<12> | M METB 1
<13> | M_.ME_NC 1
<14> | M METC 1
<15> | MIT NA_1
<16> | MITTA1
<17> |MEPTA 1
<18> |MEPTB 1
<19> | MEP TC 1
<20> | M_PS NA 1
<21> | M_ME_ND 1
<30> |MSPTB 1
<31> | MDPTB 1
<32> | MSTTB.1
<33> | M_BO TB.1
<34> | M ME_TD_1
<35> | M_ME_TE_1
<36> | M_ME_TF.1
<37> | MIT.TB.1
<38> |MEPTD 1
<39> | MIT.TB.1
<40> |MEPTD 1
<45> | CSCNA1
<46> | CDC_NA_1
<47> | CRCNA 1
<48> | C_SENA1
<49> | CSENB_1
<50> | C_SE.NC_1
<51> | CBONA 1
<70> | M_EINA 1
<100> | CIC.NA1
<101> | CCINA1L
<102> | CRD NA_1
<103> | C CSNA_1
<104> | C TS NA_1
<105> | CRP_NA 1
<106> | C_CD NA_1
<110> | P ME_NA 1
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MpuunHa nepenaum

<111> | P_ME_NB_1
<112> | P.ME_NC_1

<113> | P ACNA 1

<120> | F.FR_NA 1

<121> | F SRNA_1

<122> | F.SC_NA 1

<123> | F LS NA1

<124> | F AF.NA 1

<125> | F.CGNA 1

FOCT P M3K 60870-5-101-2006
UOEHTUOUKATOP

TUNA

<1> M_SP_NA 1

<2> M_SP_TA 1

<3> M_DP_NA 1

<4> M_DP_TA 1

<5> M_ST NA 1

<6> M_ST TA 1

<7> M_BO NA_1

<8> M_BO TA_1

<9> M_ME_NA 1

<10> | M META1

<11> | M_ME_NB_1

<12> | M_METB.1

<13> | M_ME_NC_1

<14> | M METC1 ]
<15> | MIT.NA1
<16> | MIT.TA1 ]
<17> |MEPTA1 ]
<18> | M EPTB.1 ]
<19> |MEPTC1 ]
<20> | M_PS NA 1 l.
<21> | M_ME_ND 1

<30> | M SP.TB.1
<31> | M.DP.TB.1
<32> | MSTTB.1 ]
<33> | M BO TB 1 ]
<34> | M ME_TD 1 ]
<35> | M_ME_TE_1
<36> | M METF 1
<37> | MIT.TB.1
<38> |MEP.TD 1 ]
<39> | MIT.TB.1 ]
<40> |M_EP.TD 1 ]
<45> | CSCNA1

<46> | CDCNA1

<47> | CRCNA 1

<48> | C_SENA_1

<49> | C_SE.NB_1
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<50> | C_SENC_1
<51> | CBONA 1
<70> | M_EINA 1
<100> | CIC.NA1

<101> | C CINA1L

<102> | CRD NA_1
<103> | C CSNA_L
<104> | C_ TS NA_1
<105> | CRP_NA 1
<106> | C_CD NA_1
<110> | P ME_NA 1
<111> | P MENB 1
<112> | P ME.NC_1
<113> | P AC_NA 1
<120> | F.FRNA 1
<121> | F.SRNA 1
<122> | F.SCNA 1
<123> | F.LS.NA1

<124> | F.AF NA 1
<125> | F.CG_NA 1
<126> | FDRTA 1

Ana SHNM-2-...-X3

MpuymHa nepepaum

FOCT P M3K 60870-5-104-2004
UOEHTUDUKATOP
TUNA

<1> M_SP NA_1
<2> M_SP TA 1
<3> M_DP_NA_1
<4> M_DP TA_1
<5> M_ST NA_1
<6> M_ST TA 1
<7> M_BO NA 1
<8> M_BO TA 1
<9> M_ME_NA 1
<10> | M META 1
<11> | M MENB 1
<12> | M METB 1
<13> | M_ME_NC 1
<14> | M METC 1
<15> | MIT NA_1
<16> | MITTA1
<17> |MEPTA 1
<18> |MEPTB 1
<19> | MEP TC 1
<20> | M_PS NA 1
<21> | M_ME_ND 1
<30> |MSPTB 1
<31> | MDPTB 1
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Mpunoxenue B. SHUM-2: npotokonbl ca3u FTOCT P M3K 60870-5-101-2006 u TOCT P M3K 60870-5-104-2004

<32> |[MSTTB.1
<33> | M BO TB.1
<34> | M_ME_TD 1
<35> | M_ME_TE_1
<36> | MME_TF.1
<37> | MIT.TB.1
<38> | MEPTD 1
<39> | MIT.TB.1
<40> |MEPTD 1
<45> | CSCNAL
<46> | CDC_NA_1
<47> | CRCNA 1
<48> | CSENA1
<49> | CSENB_1
<50> | C_SE.NC_1
<51> | CBONA 1
<70> | M_EINA 1
<100> | CIC.NA1
<101> | CCINAL
<102> | CRD NA_1
<103> | C CS.NA1
<104> | C_ TS NA_1
<105> | CRP_NA 1
<106> | C_CD NA_1
<110> | P ME_NA 1
<111> | P MENB_1
<112> | P ME.NC_1
<113> | P AC_NA 1
<120> | F.FRNA 1
<121> | F.SRNA 1
<122> | F.SCNA 1
<123> | F.LSNA_1
<124> | F AF NA 1
<125> | F.CG_NA 1
<126> | FDRTA 1

|| [ <P | ]

0O603HaueHus:

Cepble NpsIMOYroNbHMKK: onuums He TpebyeTcs.

YepHbIM NpSIMOYrONbHUK: ONUMS, HE pa3peLleHHas B HacTOsILLEM CTaHaapTe.
MycTon npsamoyronbHuUK: yHkuus unm ASDU He ucnonb3yercs.
Mapkuposka MaeHtudukatopa tvna/lNpuunHbl nepenauu:

X - Mcnonb3yeTcs TONbKO B CTAHAAPTHOM HaMpaBneHuu;

R - ucnonb3yetcs TONbKO B 0OPAaTHOM HanpaBneHuu;

B - MCMOJIb3YETCA B obomnx HanpaBneHuax.
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Mpunoxenune B. JHUIM-2: npotokonbl cBa3m FOCT P M3K 60870-5-101-2006 n FOCT P M3K 60870-5-104-2004

6. OcHoBHble npuKnagHbie PyHKUUU
MHuumnanusaumus craHuum
[ YoaneHHas MHuMumanusaums
Uuknnueckas nepepaya paHHbIX
Lmknnyeckasa nepegaya AaHHbIX
Mpouenypa ureHus
] Mpouenypa yteHus
Cnopapunyeckas nepepaya

Cnopaauyeckas nepegaya

Ay6nupoBaHHasa nepepaya O06bLEKTOB MHGOPMaUMM NpU CNOPAAUYECKON NpPUUMHE
nepepauu

(MapameTp, xapakTepHbIM AN CTAHUMM; KAXAbIM TUM MHPOPMALMM MAPKMPYETCS 3HAKOM
X, ecnn o6a tTMna - Type ID 6e3 MeTkM BpeMeHM M cooTBeTcTByOWMiA Type ID ¢
METKOrOo BPEeMEHWM — BbIAAKTCA B OTBET HA OAMHOYHOE CMOpaAMYecKoe WM3MeHeHue B
KOHTpPONMpyeMOM obbekTe).

Cnepyowme noeHTUPUKATOPbI TUMOB, BbI3BAHHbIE OAMHOYHbIM MU3MEHEHUEM COCTOSIHUSA
obbekTa MHbOpMaLMK, MOTyT NepeaaBaTbCs NOCNEA0BaTENbHO. MIHAMBMAYaNbHbIE aapeca
00bekTOB  MH(MOPMauMK, AN KOTOpbIX BO3MOXHA  AybnvMpoBaHHas  nepenava,
onpenenaiTcs B NPOEKTHOM AOKYMEHTALMM.

[0 OgHo3aneMeHTHas nHdopmauma M_SP_ NA_ 1, M SP TA_ 1,M SP TB_1,
M_PS NA 1

0 AsyxanemeHTHaa uHdopmaums M_DP_NA_1,M DPTA1, M _DP_TB_1

0 MHdopmaums o nonoxeHun otnaek M_ST NA 1, M ST TA 1,M ST TB_1

0 Crpoka n3 32 6utr M_BO_NA_1, M BO TA 1, M BO_TB_1 (echu onpepeneHo ang
KOHKPEeTHOro npoekTa, cMm. 7.2.1.1)

[0 N3mepsiemoe 3HayeHue, HopmanusoBaHHoe M_ME_NA_ 1, M_ME_TA 1, M_ME_ND 1,
M_ME_TD_1
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Mpunoxenune B. JHUI-2: npotokonbl cBa3m MOCT P M3K 60870-5-101-2006 n FOCT P MK 60870-5-104-2004

[0 N3mepsiemoe 3HavyeHune, MacwtabmuposaHHoe M_ME NB 1, M ME TB_1,M ME_TE_1

[0 N3mepsiemoe 3HayeHue, KOpOTkuM ¢opmaTr C nnasawowen 3anator M _ME_NC 1,
M ME TC 1,M ME_TF_1

Onpoc cTaHuuu
- 06wmn

- [pynna 1

O - lpynna 2
O - Tpynna 3
O - lpynna 4
O - lpynna 5
O - lpynna 6

O - Tpynna 7
0 - lpynna 8
O - pynna 9
0 - I'pynna 10
O - pynna 11
O - lpynna 12

CMHXpOHMBaLl,Mfl BpeMeHU

[R] - CMHXpOHMBaLI,VIﬂ BpeMeHU

Mepepauya KomaHp,

[X] Mpsamasa nepegaya KoMaH

[ MNpsamMas nepegaya KOMaHA, yCTaBKM

O - lpynna 13
O - lpynna 14
O - lpynna 15
0 - Mpynna 16

[0 - Agpeca obbekTOB MHbOpMauumy,

NpUHagNexalmx  Kaxagow  rpynne,
LO/KHbI ObITb NMPUBELEHbI B OTAENbHOM

Tabnuue

I'Iepeﬂ,aqa KOMaHA C NpeaBapUTE/IbHbIM BbI60pOM

O ﬂepeu,aqa KOMaH[ YCTaBKKU C NpeaBapUTENbHbIM Bbl60p0M

[0 Ncnonb3osaHue C_SE_ACTTERM

Her pononHuTenbHoro

onpenenexHus

ONMUTENBbHOCTU  BbIXOOAHOINO  MMNynbCa

(BNMTEeNnbHOCTb 3a4aeTCs NpU HaCTporike Npubopa, N0 YMONYAHMUIO 2 Cek.)

KopoTtkui umnynbc (aamTtenbHocTb 1 cek.)
[AVHHBIR UMNYNbC (BUTENBHOCTbL 5 Cek.)

[MOCTOSAHHbBIN BbIXOA, (yuepmaHme 40 NonyvyeHnda KOMaHAbl Ha OTKJ'IPO‘-IEHVIE)

I'Iepe.uaqa UHTErpajsibHbiX CyMM
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Mpunoxenune B. JHUI-2: npoTtokonbl cBa3m FOCT P M3K 60870-5-101-2006 n FOCT P MK 60870-5-104-2004

[0 Pexxum A: MecTHag dumkcauma co cnopagmMyeckon nepepaden
(1 Pexxum B: MecTHas pukcaums C onpocoM CHeTUMKa
0 Pexxum C: Dukcaums 1 nepegaya npy NoMoLm KOMaHA, 0npoca cHeTYnKa

0 Pexxum D: ®@ukcauus KOMaHAOM OMNpoca CYeTYMKa, (UKCUMPOBAHHbIE 3HAYeHMs
coobLwatTcs cnopagnyecku

[0 CuntbiBaHUE CYETYMKA

[0 ®ukcaumsa cyetumka 6e3 cobpoca
[0 ®ukcaumsa cyeTynka co copocom
[0 Cépoc cueTtumnka

[R] - CuHXpoHM3aLMA BpeMeHM
[R] - 3anpoc cyetunkos rpynnbi 1

[0 3anpoc cyeTumKoB rpynnbl 2
[0 3anpoc cyeTymKoB rpynnbl 3

[0 3anpoc cyeTunkos rpynnbl 4

3arpyska napamertpa

O] MoporoBoe 3HaYeHUe BeUYMHDI

O KoapduumeHT crnaxmBaHus

[0 HuxHWi npenen ong nepefaym 3Ha4eHun M3MepseMomn BeUYMHbI

[0 BepxHuit npenen ong nepenaym 3HaYeHUM M3MePSAEMON BEIMYUHDI

AxkTuBauua napametpa

OO0 AkTuBauMs/neakTUBaLUMSA MOCTOSAHHOW LUMKAMYECKOW WM MEPUOAMYECKON MNepesayn
aApecoBaHHbIX 0OLEKTOB

Mpoueaypa TectTuposaHus
I Npouenypa TecTMpoBaHus

Mepecbinka ¢aitnos
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Mpunoxenune B. JHUI-2: npoTtokonbl cBa3m FOCT P M3K 60870-5-101-2006 n FOCT P MK 60870-5-104-2004

[Nepecbinka Gannos B HaNpaBaeHUN KOHTPONS

[Mpo3payHblii dann

O Mepenaya AaHHbIX O NOBPEXAEHMUAX OT annapaTypbl 3aLLMThI

O MNepenaya nocnenoBaTenbHOCTM COObITUM

O Mepenaya nocnenoBaTebHOCTU PErMCTPUPYEMbIX aHANOMOBbIX BEIMUYMH

Mepecbinka ¢painos B HanpaBneHuM ynpasieHus

] Mpo3payHbiv dann

®PoHoBOE cKaHUpOBaHUE
(doHoBOE CKaHMpOBaHUE

MDoHOBOE CKaHMPOBAHWE — NPUOPUTET Nepefayn CaMblii HU3KUNA.

Tunbl cpabaTtbiBaHMs GOHOBOrO CKAHUMPOBAHUS:

- nepuogMyeckM C MPU3HAKOM «POHOBOE CKAaHMpOBaHWEe» (nepuop nepenayu
HaCTpaMBaeTCs OTAENbHO OT MEPUOLOB Nepeaayn no nepuoanyYecKkoMy anropuTMmy)

- apjanTuBHoe -nboe M3MeHeHMe napaMeTpa BfevyeT ero nepefadvyy C MNPU3HAKOM
«(OHOBOE CKaHNMPOBAHUEY

- NPU M3MEHEeHWW aKTyanbHOCTU - u3MeHeHue 6uta IV NT (ecnn oHM BK/IKOYEHbI B
HaCTpoOMKax) y mapaMeTpa BfieveT ero nepefadvy C NpM3HakoM «GOHOBOE CKaHMpPOBaHMEY.

MonyueHue 3apepxKu nepenaun

rOCT P M3K 60870-5-101-2006 rOCT P M3K 60870-5-104-2004

O MonyyeHune sagepxku | Il MonyyeHune 3a0EPXKKM
nepesayu nepenauu

Danee Tonbko ana FTOCT P M3K 60870-5-104-2004:

OnpepeneHune TariMayToB
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MpunoxeHune B. JHANI-2:

npoTokonbl cBa3m MTOCT P M3K 60870-5-101-2006 n FOCT P M3K 60870-5-104-2004

3HaveHune
BbibpaHHoE
MapameTp | no MpumMeyaHus
3Ha4yeHue
YMOJNIYaHMIO
to 30c TaliMayT Npu yCTaHOBNEHWUMU COEUHEHUS
t 15¢ TaimayT npu nocbinke unmn TectuposaHumn APDU 15
¢ 10¢ TaliMayT 4ns nOATBEPXAEHUS B C/lyyae OTCYTCTBUSA 10
: coobuieHmns ¢ aaHHbiMK t2<t1
¢ 20 ¢ TalimMayT Ang nocbiiku GNOKOB TECTUPOBAHWUS B Cydyae 20
’ [,01roro nNpocTos

MaKCMManbHbIM AMANA30H 3HAYEHUM N9 BCeX TarMMayToB paBeH: oT 1 no 255 cekyHp ¢

TOYyHOCTbIO 1 C.

MakcumanbHoe

ymcno k

HenoaTBepxaeHHbix APDU  ¢opmata

noateepxgaatowmx APDU (w):

M nocnegHnUx

3HaueHue
MNapameTtp | no MpumeyaHus
YMOJIYaHUIO
MakcuMManbHas pasHOCTb NEpPeMEeHHOM COCTOSHUS nepefayv U Homepa
K 12 APDU
nocnenHero noareepxaeHHoro APDU
w 6 APDU MNMocnepnHee noaTeepxaeHue nocie npuema w APDU dopmarta |

MNapametpbl K 1 W He nognexat n3aMeHeHMIo.

Homep nopra

MNapameTp 3HayeHune MNpumeyaHus
Homep nopta 2404 HactpauaeMbliii
Hactpoiiku IP
IP appec afpec KaHanbHOro YpOBHS

JHWM-2 no ymonyaHuio

192.168.0.10

Knnent N21

KnuneHt N22

KnneHTt N23

KnneHt N24

[N SN NS N
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Mpunoxenwue . SHNUIM-2: onncaHune npotokona SNMP

Mpunoxenue I'. 3HUMN-2: onncanune nporokona SNMP

B pamkax nportokona SNMP 3HWUII-2 noppepxuBaeT nepepadvy cnepywouwen 6asbl
ynpasnsowen uHdopmaumm unm Management Information Base (MIB) (dbann *.mib ans

JHWI-2 pocTyneH no ccblike):

Onucanue SNMP ansa moaudpukaummn JHUM-2-...-X1:

MIB-06bekT Onucanune 3HauveHue
SysDescr.0 HanmeHoBaHme ycTponcTBa ENIP-2-45/220-A3E4-21
SysObjectID.0 NpeHTndukaTop ycTponcTea enip-2
SysUpTime.0 Bpems paborbl 30 days, 3:07:27.0
www.enip2.ru,
SysContact.0 KoHTakTHag nHdopmaumsa ed@ens.ru, +7 (818-2)
64-60-00
SysName.0 lonb3oBaTenbckoe nMs
ifNumber.0 KonuyectBo nHTepdelicos 5
ifindex1 Homep nHTepdeica 1 1
ifindex2 Homep nHTepderica 2 2
ifindex3 Homep nHTepdeiica 3 3
ifindex4 Homep uHTepderica 4 4
ifindex5 Homep nHTepdeica 5 5
ifNamel Onucanune nnHtepderica 1 EthO
ifName2 OnucaHue nHtepderica 2 rs485-1
ifName3 Onucanune unHtepderica 3 rs485-2
ifName4 Onucanue uHtepderica 4 rs485-3
ifName5 Onucanune nHtepderica 5 USB
ifinOctets1 TpMHFITO 6anT no uHTepdency
ifinOctets2 ;IpMHﬂTo 6alT No UHTEpdeicy
ifinOctets3 I;pMHﬂTo 6anT no uHTepdency
ifInOctets4 ZPMHHTO 6alT No uHTEpdericy
ifinOctets5 gpMHﬂTO 6anT no uHTepdency
ifOutOctets1 Otnpa BHE:HO 6ant no
uHtepdericy 1
ifOutOctets2 OTnpaBneiHo 6anT no
UHTEpdelicy 2
{fOutOctets3 OTnpaBne;'Ho 6anT no
nHTepdericy 3
ifOutOctets4 OTnpaBmiHo 6anT no
uHTEpdericy 4
{fOutOctets5 OTI‘IpaBJ‘I(iHO 6anT no
nHTepdency 5
HeuncnpasHocTb
errorADC AUIM/OTtcytctBMe  BHewHero 1, npy HaAU4MM OWIMBKM
nuUTaHMs
errorEth HeT cBa3u c noptom Ethernet 1, npu Hannuum owmnbKu
errorRTC HeucripagHocTb  BHYTPeHHUX 1, npy Hanuumm owMBKM

4acoB
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Mpunoxenwue I'. SHUM-2: onmucaHune npotokona SNMP

MIB-o6bekT OnucaHune 3HaueHue

errorBAT ?aSHEmKeHMe baTapey meHblue 1, npy Hanuumm owmBKM
bonee HeygauHbIX 5 NOMbITOK

errorAuth clneEE R . fenerme 1, npu HanMuumM owmbKK
MWHYTHI, aBTOpM3aLMS
3a6/10KMPOBaHa Ha MUHYTY
HeTt cBsi3u no wnendy (ans

error2ETH OHUM-2 ¢ pByMs noptamu 1, mpu HanMuMKM owmbKM
Ethernet)
OTCcyTCTBYET CMHXPOHM3ALMUS

errorSync BPeMeHu  (ecmm  HactpoeH 1, npu HanMuMm owmbKM
nepuog, AKTYyanbHOCTH
CMHXPOHM3ALMN)

errorExt OLUM6'fa onpoca - Brehnx 1, npn HannMummn owmnbKM
YCTPOMCTB

errorDO HewncnpasHocTb kKaHana TY 1, Npy HanM4MK oLIMBKM

diol CoctogaHue DIO1

dio2 CoctosHue DIO2

dio3 CoctogaHue DIO3

dio4 Coctosinne DI04

dio5 CoctosHume DIO5S

dio6 CoctosHue DIO6

dio7 CoctosHue DIO7

dio8 CoctosHue DIO8

dio9 CoctosHume DIO9

dio10 CoctosHue DIO10

diol1 CoctosHue DIO11

diol12 CoctosHue DIO12

diol3 CoctosHue DIO13

diol4 CoctosHue DIO14

diol5 CoctosHume DIO15

diol6 CoctosHme DIO16

diol7 CoctosHume DIO17

diol8 CoctosHue DIO18

diol9 CoctosHue DIO19

dio20 CoctosHue DIO20

dio21 CoctosHume DIO21

dio22 CoctosHue DIO22

dio23 CoctosHue DIO23

dio24 CoctogaHue DIO24

dio25 CoctoaHue DIO25

dio26 CoctosHue DIO26

dio27 CocTosHme DIO27

dio28 CoctosHme DIO28

dio29 CoctosHume DIO29

dio30 CoctosHue DIO30

dio31 CoctosHume DIO31

dio32 CoctosiHme DIO32

voltagePhaseA Ua 3HayeHuMe napameTpa

voltagePhaseB. Ub 3HayeHMe napameTpa

voltagePhaseC Uc 3HayeHuMe napameTpa

voltagePhaseAverage U dasHoe cpenHee 3HauyeHue napameTpa

voltageLineAB Uab 3HayeHune napameTpa
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Mpunoxenwue I'. SHUM-2: onmucaHune npotokona SNMP

MIB-o6bekT OnucaHune 3HaueHue
voltageLineBC Ubc 3HayeHuMe napameTpa
voltageLineCA Uca 3HayeHune napameTpa

voltageLineAverage
currentPhaseA
currentPhaseB
currentPhaseC
currentPhaseAverage
powerActiveA
powerActiveB
powerActiveC
powerActiveTotal
powerReactiveA
powerReactiveB
powerReactiveC
powerReactiveTotal
powerApparentA
powerApparentB
powerApparentC
powerApparentTotal
voltageH1PhaseA.
voltageH1PhaseB.
voltageH1PhaseC
voltageH1PhaseAverage
voltageH1LineAB
voltageH1LineBC
voltageH1LineCA
voltageH1LineAverage
currentH1PhaseA
currentH1PhaseB
currentH1PhaseC
currentH1PhaseAverage
powerH1ActiveA
powerH1ActiveB
powerH1ActiveC
powerH1ActiveTotal
powerH1ReactiveA
powerH1ReactiveB
powerH1ReactiveC
powerH1ReactiveTotal
powerH1ApparentA
powerH1ApparentB
powerH1ApparentC
powerH1ApparentTotal
phsA

phsB

phsC

phsTotal
Frequency

voltageZero

voltagePos

U nuHeiHoe cpegHee
la

Ib

Ic

| cpegHni

Pa

Pb

Pc

P cymmapHas
Qa

0Ob

Qc

Q cymmapHas
Sa

Sb

Sc

S cyMMapHas
Ual

Ub1

Ucl

U1 dasHoe cpenHee
Uabl

Ubc1l

Ucal

U1 nuHeiiHoe cpenHee
lal

Ibl

Icl

|1 cpegHui
Pal

Pb1

Pcl

P1 cymmapHas
Qal

0Ob1

Qc1

01 cymmapHas
Sal

Sb1

Scl

S1 cymMapHas

yron &, pasza A
yron ¢, dpasa B
yron ¢, dasa C
yron &, o6t
F

UO - HanpsbkeHue HyneBoK

nocnenoBaTesibHOCTU

Ul - HanpsxeHue npsamoMn

nocnenoBaTesibHOCTU

3HayeHune napameTpa
3HayeHune napameTpa
3HauyeHMe napameTpa
3HauyeHue napameTpa
3HauyeHue napameTpa
3HauyeHue napameTpa
3HayeHMe napameTpa
3HauyeHue napameTpa
3HayeHMe napameTpa
3HayeHuMe napameTpa
3HayeHMe napameTpa
3HayeHune napameTpa
3HayeHune napameTpa
3HayeHune napameTpa
3HauyeHue napameTpa
3HauyeHue napameTpa
3HauyeHMe napameTpa
3HauyeHue napameTpa
3HayeHMe napameTpa
3HauyeHue napameTpa
3HayeHMe napameTpa
3HayeHuMe napameTpa
3HayeHMe napameTpa
3HayeHune napameTpa
3HayeHne napameTpa
3HayeHune napameTpa
3HayeHune napameTpa
3HaueHue napameTpa
3HayeHuMe napameTpa
3HauyeHue napameTpa
3HayeHMe napameTpa
3HayeHuMe napameTpa
3HayeHMe napameTpa
3HayeHuMe napameTpa
3HayeHune napameTpa
3HayeHune napameTpa
3HayeHne napameTpa
3HaueHue napameTpa
3HayeHune napameTpa
3HaueHue napameTpa
3HayeHuMe napameTpa
3HayeHune napameTpa
3HayeHune napameTpa
3HayeHuMe napameTpa

3HayeHuMe napameTpa
3HayeHuMe napameTpa

3HayeHMe napameTpa

3HayeHuMe napameTpa
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Mpunoxenwue . SHNUIM-2: onncaHune npotokona SNMP

MIB-o6bekT OnucaHune 3HaueHue
U2 - HanpsbkeHne ob6paTHOM
voltageNeg 3HauyeHue napameTpa
nocnenoBaTe/IbHOCTH
KuU - KoahduLmeHT
vuf bonu 3HauyeHue napameTpa
HECUMMETPUN MO HANPAXKEHUIO
KdU = Ko3bDULMEHT
VvTHD bopuu 3HauyeHue napameTpa
WCKAXKEHUS MO HAMPSHKEHUIO
10 - TOK HyNneBom
currentZero 3HayeHue napameTpa
nocnenoBaTesibHOCTH
11 - TOK npsaMov
currentPos 3HayeHMe napameTpa
nocnenoBaTesIbHOCTH
12 - TOK obpaTHOM
currentNeg 3HayeHuMe napameTpa
nocnenoBaTeslbHOCTH
. Kul = Ko3pdULmeHT
iuf bouu 3HauyeHue napameTpa
HEeCMMMETPUM MO TOKY
. Kdl - KoahduLMeHT
iTHD bonu 3HayeHune napameTpa
MCKaXXEHUA MO TOKY
THD = K03 DULMEHT
thd by . 3HauyeHue napameTpa
rapMOHUYECKUX UCKAKEHWIA
T - Temnepatypa BHyTpH
temperature paTyp YIPY 3hauenve napameTpa
Kopnyca
voltageExtA Ua BHeLLHero ycTponcTea 3HayeHMe napameTpa
voltageExtB Ub BHewwHero yctponcrea 3HayeHuMe napameTpa
voltageExtC Uc BHeLHero ycTponcTea 3HayeHMe napameTpa
10 - TOK HyneBon
currentExtZero nocnefoBaTe/IbHOCTH 3HayeHuMe napameTpa
BHELUHEro yCTpomncTaa
UO - HanpskeHne HyneBoK
voltageExtZero nocnefoBaTe/IbHOCTH 3HayeHuMe napameTpa
BHELLHEro yCTpPoMCTBa
. WP+ 3Heprus aKTUBHa4,
energyActivelmport. 3HayeHune napameTpa
notpebieHHas
. WP- 3Heprus aKTMBHas,
energyActiveExport 3HayeHune napameTpa
BO3BpALLEHHas
. WQ+ 3Heprua peakTuBHas,
energyReactivelmport 3HayeHuMe napameTpa
notpeb6neHHas
. WQ- 3Heprus peakTuBHas,
energyReactiveExport 3HayeHMe napameTpa
BO3BpaLLEHHas
Onucanne SNMP ana moaudmkauun JHUM-2-...-X3:
MIB-06bekT OnucaHue 3HaueHue
System
SysDescr.0 HauMeHoBaHue ycTpoiicTea ENIP-2
XX hours, XX minutes
SysUpTime.0 BpeMs pabotbl ’ ’
y>CP P P XX seconds
www.enip2.ru,
SysContact.0 KoHTakTHas uHbopmaums ed@ens.ru, +7 (818-2)
64-60-00
ENIP-2-..., s/n, f/w
SysName.0 . /n, 1/
version
Interfaces
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MIB-06beKkT OnucaHue 3HauyeHue
ifNumber.0 Konnuectso uHtepdericos 5
ifindex1 Homep mHTepderiica 1 1
ifindex2 Homep uHTepdeiica 2 2
ifindex3 Homep uHTepdeiica 3 3
ifindex4 Homep nHTepderica 4 4
ifiIndex5 Homep mHTepdeiica 5 5
ifNamel OnucaHune nHtepdeiica 1 GPS(internal)
ifName2 Onucanue nHtepderica 2 Rs232
ifName3 Onucaxune nHtepdeiica 3 Ethernet-1
ifName4 Onucanue uHtepdeiica 4 Ethernet-2
ifName5 OnucaHune nHtepdeiica 5 Can
ifInOctets1 MpuHaTo 6anT no nHtepdericy 1
ifinOctets2 [MpuHATO 6aNT No MHTEpdeicy 2
ifiInOctets3 MpuHaTo 6anT no nHTepdericy 3
ifiInOctets4 MpuHaTo 6a1T No uHTEpdericy 4
ifInOctets5 MpuHsaTO 6aNT No UHTepdeicy 5
ifOutOctets1 OtnpaBneHo 6anT No MHTepdericy 1
ifOutOctets2 OTtnpaeneHo 6ainT no nHtepdericy 2
ifOutOctets3 OTtnpaBneHo 6anT no uHTepdeicy 3
ifOutOctets4 OTnpaneHo 6anT no nHTepdency 4
ifOutOctets5 OtnpaBneHo 6alT No MHTEpdENicy 5
Diagnostic
diagSerialNumers CepuiiHbIM HOMEp YCTPOMCTBA s/n
diagFirmware Bepcus npowmsku f/w version
diagBKVsynh CocTosHMEe CMHXPOHM3ALMM YaCcoB
Discrete signals
numAlTC KonnuyectBo ANCKPETHbIX CUTHANOB 5unn 8
tcTable: Tabnunua AMCKPETHbIX CUTHANO0B
tcindex Homep auckpeTHOro curHana
tcParameter CocTosiHME AMCKPETHOro CUrHana
Measurements
numAlLLTI KonnyectBo aHanoroBbix NnapaMeTpoB
tiTable: Tabnuua aHanoroBbIx NapamMeTpoB
tilndex Homep napameTpa
tiParameter 3HauyeHue napameTpa
tiTime MeTka BpeMeHH
descr HazBaHuWe napameTpa
GPS Status
gpsStatusLatitude LLnpoTa
gpsStatusLongitude HonroTa
gpsStatusAltitude BbicoTa
gpsStatusPDOP 3HayeHune napametpa PDOP
gpsStatusHDOP 3HaueHue napametpa HDOP
gpsStatusVDOP 3HayeHune napametpa VDOP
gpsStatusTDOP 3HavyeHune napametpa TDOP
gpsStatusTemperature Temnepatypa mogynsa GPS

gpsDecodingStatus

gpsGetTime

Cratyc GPS
CoCTOSHME  CMHXPOHM3aUMKW  BPEMEHM
Moayns
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MIB-o6bekT Onucanue 3HaueHue
gpsGetUTCinfo COCTOfIHVIG CUHXPOHM3aLMU  BPEMEHM
yCTpoMcTBa
gpsStatusNumSVsolution Yucno cnyTHMKOB
gpsStatusNumTrackSV Yncno ncnonb3yembix CAyTHUKOB
gpsSatTrackingTable Tabnuua wmHOpMaUMM MO KAKAOMY
CMYTHUKY
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MNpunoxenue A. JHUM-2: npotokon cesizu MIK 61850 8-1

Hacrosawmin pokymeHT pacnpoctpaHsetca Ha SHWI-2-...-X1 ¢ Bepcuen BCTPOEHHOro
nporpaMMHoro obecneyeHuns He Huxke 2.0.0.6.

BHuMMaHKne! Hanunune nopnepxku npoTtokona onpepenserca npu 3akase npubopa (gon.
Onums). Ecnam onuma ES61850.enip - aktmueauns MIK 61850 npuobpertaetcs BmecTte ¢
npubopoMm, TO NPOTOKON ByAET yXKe aKTMBMPOBAH Npu NpOM3BOACTBE.

Takke B [anbHEWWeEM MOXHO OTAEeNbHO NpuobpecTn akTMBAUMKO M AKTMBMPOBATb
noafepXkKy Nnpotokona Ha MecTe. [MoapobHee cMm. n. 7.2 HacToawero P3, onncaHue paboTbl
c MO «EsBootloader».

HuxenpuBeaeHHble aeknapauum cornaweHuin gns nportokona MIK 61850 s JHUI-2
npeacTaBfieHbl B BuAE OTAENbHbIX (ANN0B, SABAAIOWMMUCA MPUNOXKEHUSMU K OAAHHOMY
PykoBoacTBy:

e MICS - Model Implementation Conformance Statement;

e PICS - Protocol Implementation Conformance Statement;

e PIXIT - Protocol Implementation Extra Information for Testing;

e TICS - TISSUES Implementation Conformance Statement.

*.icd = dann MOXHO CKayaTb MO CChUIKE.

OnucaHune Hactporkm napametpos M3IK 61850 B SHWUII-2 npuBeneHO B LOKyMeHTe
JHNM.411187.002 MO.

HoctynHble B JHUI-2 napameTpbl npuBeaeHsbl B Tabnuue [.1.1.

Tabnuua [.1.1 - Mapametpbl M3K 61850

IEC 61850 MapameTp
MMXU1.PhV.phsA Ua
MMXU1.PhV.phsB Ub
MMXU1.PhV.phsC Uc
MMXU1.PhV.net U dasHoe cpeaHee
MMXU1.PPV.phsAB Uab
MMXU1.PPV.phsBC Ubc
MMXU1.PPV.phsCA Uca
MMXU1.A.phsA la
MMXU1.A.phsB Ib
MMXU1.A.phsC lc
MMXU1.A.net | cpegHui
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IEC 61850 MapameTp
MMXU1.W.phsA Pa
MMXU1.W.phsB Pb
MMXU1.W.phsC Pc
MMXU1.TotW P cymmapHas
MMXU1.VAr.phsA Qa
MMXU1.VAr.phsB Qb
MMXU1.VAr.phsC Qc
MMXU1.TotVAr Q cymmapHas
MMXU1.VA.phsA Sa
MMXU1.VA.phsB Sb
MMXU1.VA.phsC Sc
MMXU1.TotVA S cyMMapHas
MMXU1.PF.phsA cosda
MMXU1.PF.phsB cosodb
MMXU1.PF.phsC cosdc
MMXU1.TotPF cos¢ cpepHui
MMXU1.Hz f

MSQI1.SeqV.cl

HanpskeHve npsiMoi nocnenoBaTelbHOCTH

MSQI1.SeqV.c2

Hanps»eHne obpaTHOM NocienoBaTebHOCTH

MSQI1.SeqV.c3

HanpsykeHve HyneBoi NocneaoBaTeNbHOCTH

MSQI1.ImbNgV

K2U - koadpduuUneHT HeCUMMETPUM HaNpPSXKEHUS MO
0bpaTHOM NOCen0BaTEeNIbHOCTH

MSQI1.SeqgA.cl

Tok npsiMOM Nocyiefo0BaTeIbHOCTH

MSQI1.SeqA.c2

Tok obpaTHOM nocneaoBaTenbHOCTH

MSQI1.SegA.c3

Tok HYHEBOVI nocnenoBaTeNbHOCTU

MSQI1.ImbNgA K21 - koapdurumeHT HeCMMMeTpUK Toka No 0bpaTHOM
nocnefoBaTeNbHOCTH

MMTR1.SupWh AKTMBHasl 3Heprusi B NpsiMOM HanpaB/iEHUU

MMTR1.DmdWh AKTVMBHAas 3Heprus B 06paTHOM HanpaBieHUH

MMTR1.SupVArh PeakTuBHas aHeprvs B NpsSMOM HanpaBiaeHUu

MMTR1.DmdVArh

PeaktnBHas JHEprua B 06paTHOM HanpaBleHUN

GGIO1.Ind1...Ind32

Hactpaneaemsbie DIO

DIO 2HWUIM-2-...-11 no ymonyaHuio

GGIO1.Ind1 BctpoeHHbinn DO1
GGIO1.Ind2 BctpoeHHbint DO2
GGIO1.Ind3 BctpoeHHbin DO3
GGIO1.Ind9 BctpoeHHbin DI1
GGIO1.Ind10 BctpoeHHbin DI2
GGIO1.Ind11 BcTpoeHHsbin DI3
GGIO1.Ind12 BcTtpoeHHbint D14

DIO 2HWIM-2-...-21 no ymonyaHuio

GGIO1.Ind9 BctpoeHHbint DI1
GGIO1.Ind10 BcTpoeHHbliit DI2
GGIO1.Ind11 BctpoeHHbint DI3

JHWIM-2, PykoBopacTBo no akcnayataumu, JHNM.411187.002 P3. Pen 04.2022

154



Mpunoxenwue . IHUIM-2: npotokon cBa3n MIK 61850 8-1

IEC 61850 MapameTp

GGIO1.Ind12 BcTpoeHHbint DI4
GGIO1.Ind13 BctpoeHHbin DIS
GGIO1l.Ind14 BctpoeHHbiit DI6
GGIO1.Ind15 BctpoeHHbint DI7
GGIO1.Ind16 BctpoeHHsbint DI8

Bbiaepykka u3 PICS Ha SHUIM-2

MNMopnepxuBaeMble cepBucbl npotokona M3K 61850 B cooTBeTcTBMM C npuaoxeHuem A K

ctaHgapty [EC61850-7-2 first edition 2003-05 o nonoxenunax ACSI (Abstract
Communication Service Interface):
Tabnuua [0.1.2 — OCHOBHbIE MOJIOXKEHUSA O COOTBETCTBUM
Client/ Server/
subscribe | publishe Value/
comments
r r
Client-server roles
B11 Server side (of TWO-PARTY .
APPLICATION-ASSOCIATION)
B12 Client side of (TWO-PARTY
APPLICATION-ASSOCIATION)
SCSMs supported
B21 SCSM: IEC 61850-8-1 used °
B22 SCSM: IEC 61850-9-1 used
B23 SCSM: |IEC 61850-9-2 used
B24 SCSM: other
Generic substation event model (GSE)
B31 Publisher side °
B32 Subscriber side °
Transmission of sampled value model (SVC)
B41 Publisher side
B42 Subscriber side
® — NoALEP>KMBAEMbIE CEPBUCHI
Tabnuua [0.1.3 - MNonoxeHus o cootseTcTBUM ACSI Mmoaenen
Client/ Server/
subscribe | publishe Value/
comments
r r
If Server side (B11) supported
M1 Logical device °
M2 Logical node °
3HWM-2, PykoBoacTBO no akcnnyaTtaumu, SIHUM.411187.002 P3. Pen 04.2022 155


http://enip2.ru/documentation/re_enip.411187.002.d.pics.pdf

Mpunoxenwue . IHUIM-2: npotokon cBa3n MIK 61850 8-1

Client Server,
subscébe publisge Value/
i ] comments
M3 Data °
M4 Data set °
M5 Substitution
M6 Setting group control
Reporting
M7 Buffered report control °
M7-1 sequence-number °
M7-2 report-time-stamp °
M7-3 reason-for-inclusion °
M7-4 data-set-name °
M7-5 data-reference °
M7-6 buffer-overflow °
M7-7 entrylD o
conf_revision °
M7-8 BufTm ° BufTm =0
M7-9 IntgPd o
M7-10 Gl °
M8 Unbuffered report control °
M8-1 sequence-number °
M8-2 report-time-stamp °
M8-3 reason-for-inclusion °
M8-4 data-set-name °
M8-5 data-reference °
conf_revision °
M8-6 BufTm ° BufTm =0
M8-7 IntgPd °
M8-8 Gl °
Logging
M9 Log control
M9-1 IntgPd
M10 Log
M11 Control
If GSE (B31/B32) is supported
M12 GOOSE ° °
M13 GSSE
If SVC (B41/B42) is supported
M14 Multicast SVC
M15 Unicast SVC
If Server or Client side (B11/B12) is supported
M16 Time . Time
source
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Client/ Server/
subscribe | publishe Value/
i ] comments
with
required
accuracy
shall be
available.
M17 File Transfer
® — NoALEP>KMBAEMbIE CEPBUCHI
Tabnuua [.1.4 - MonoxeHusa o cootBetcTBumn ACSI cepBucos
Services AA: Client/ Server/
TP/MC subscribe | publishe | Comments
r r
Server (Clause 6)
S1 | Server Directory TP °
Application association (Clause 7)
S2 Associate
S3 Abort °
S4 Release
Logical device (Clause 8)
S5 | LogicalDeviceDirectory TP °
Logical node (Clause 9)
S6 LogicalNodeDirectory TP °
S7 GetAllDataValues TP
Data (Clause 10)
S8 GetDataValues TP °
S9 SetDataValues TP °
S10 GetDataDirectory TP )
S11 GetDataDefinition TP °
Data set (Clause 11)
S12 GetDataSetValues TP °
S13 SetDataSetValues TP °
S14 CreateDataSet TP °
S15 DeleteDataSet TP °
S16 GetDataSetDirectory TP )
Substitution (Clause 12)
S17 | SetDataValues TP
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Services AA: Client/ Server/
TP/MC subscribe | publishe | Comments
r r

Setting group control (Clause 13)

S18 SelectActiveSG TP

S19 SelectEditSG TP

S20 SetSGValues TP

S21 ConfirmEditSGValues TP

S22 GetSGValues TP

S23 GetSGCBValues TP

Reporting (Clause 14)

Buffered report control block (BRCB)

S24 Report TP °

S24-1 data-change (dchg)

S24-2 gchg-change (qchg) °

S24-3 data-update (dupd)

S25 GetBRCBValues TP °

S26 SetBRCBValues TP

Unbuffered report control block (URCB)

S27 Report TP °

S27-1 data-change (dchg)

S27-2 gchg-change (qchg)

S27-3 data-update (dupd)

S28 GetURCBValues TP °

S29 SetURCBValues TP

Logging (Clause 14)

Log control block

S30 GetLCBValues TP

S31 SetLCBValues TP

Log

S32 QueryLogByTime TP

S33 QueryLogAfter TP

S34 GetLogStatusValues TP

Generic substation event model (GSE) (14.3.5.3.4)

GOOSE-CONTROL-BLOCK
IED
supports

S35 SendGOOSEMessage MC ° El?bciii &
subscriptio
n
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resolution

Services AA: Client/ Server/
TP/MC subscribe | publishe | Comments

r r

S36 GetGoReference TP

S37 GetGOOSEElementNumber TP

S38 GetGoCBValues TP

S39 SetGoCBValues TP

GSSE-CONTROL-BLOCK

S40 SendGSSEMessage MC

S41 GetGsReference TP

S42 GetGSSEElementNumber TP

S43 GetGsCBValues TP

S44 SetGsCBValues TP

Transmission of sampled value model (SVC) (Clause 16)

Multicast SVC

S45 SendMSVMessage MC

S46 GetMSV(CBValues TP

S47 SetMSVCBValues TP

Unicast SVC

S48 SendUSVMessage TP

S49 GetUSVCBValues TP

S50 SetUSVCBValues TP

Control (17.5.1)

S51 Select TP

S52 SelectWithValue TP °

S53 Cancel TP °

S54 Operate TP °

S55 CommandTermination TP °

S56 TimeActivated-Operate TP

File transfer (Clause 20)

S57 GetFile TP

S58 SetFile TP

S59 DeleteFile TP

S60 GetFileAttributeValues TP

Time (Clause 18)

1 Time resolution of internal P 1 ms

clock
T Time accuracy of internal P 1 ms
clock
T4 Supported TimeStamp P 1 ms
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Mpunoxenwue E. CootBetctBre JHWIM-2-...-X3 ctanpapty IEEE C37.118

NMpunoxeHne E. CootBetctBue SDHUM-2-...-X3 craHpapTty IEEE
C37.118

JHWUIM-2 noppepxmBaeT nepefayvy AaHHbIX B cooTBeTcTBuM ¢ C37.118.2-2011. MepeueHb
LOCTYMNHbIX 419 nepefayn napaMeTpoB nNpueBeneH B Tabn. 2.4.

MNopnepxusatotcsa configuration frame CFG-1, CFG-2, CFG-3.
Temn nepepaum ganHbix: 1, 2, 5, 10, 25, 50, 100 kagpoB B cekyHAy.
MorpewHocTb UsMepeHui

Honyctnmble npepenbl norpewHocten namepenuin SHUM-2 B knacce M B
CTAaTUYECKUX YCNOBUSIX:

JAuanasoH nsmeHeHus Mpepenbl ponyckaeMbiX NOrpewHocTen
MapameTtp .
BXOAHOro napametpa nsmepenun YCBU
YactoTta 45.55 Ty TVE € 1%,
HanpsxeHue 0,2..1,2 UHoMm FE <0,001 I'u,
Tok 0,1..2 IHOM RFE <0,1 lu/c,
. abCcoNtoTHas NOrpeLwHoCTb M3MepeHus yrna A
dazoBbIN yron -180..180 <0.1°
f:ﬁ?ﬁ'gi:;x npw Fs > 25: TVE €1%, FE <0,025 I,
P ans YCBW, yctaHaBniMBaeMbIX Ha npu Fs < 10: TVE €1%, FE <0,005 Iy,
COCTaBASAOLLMX
ctopoHe UsH < 110 kB: U = 0,1UHomM abconoTHas NorpewHocTb U3MepeHus yrna Ad
(ot 2 po 50 <0.1°
rapMOHUKY) ona YCBU, yCTaHaBn.MBaeme Ha TVE <1.3% FE <0010,
cTopoHe UsH 2 110 kB: U = 0,02UHomM
NHTeprapMoHuKku abCoNtoTHas NOrpeLHOCTb U3MepeHus yrna As
<0,1°

MNpuMeyaHue: TVE - nonHas norpewHocTb u3MepeHus Bektopa, FE - norpewHroctb nsmepenus yactotol, RFE -
MOrpewwHOCTb U3MEPEHUS CKOPOCTU M3MEHEHUS YacToThl, Fs — Temn nepeaayun aaHHbeix CBU.

Honyctumble npepensl norpewHocten nsmepenunin JHNUM-2 B knacce P B
CTAaTUYECKUX YCNOBUSIX

[unanasoH usmeHeHus MNpepenbl ponyckaeMbIX NOrpeLHoOCTen
MapameTp .

BXOAHOro napamerpa usmepeHnin YCBU
YacroTa 46.52 Ty
AMNnMTyaa HanpskeHus 0,5..1,4 UHom
Amnautyna Toka 0,1..2 IHoM TVE<1%,
(dazoBbIit yron -180..180 FE <0,005 Iy,
Koadduument RFE <0,4 Tu/c,
rapMOHUYECKMX abcontoTHas norpewHocTb u3mepenus yrna As <0,1°

U =0,01 UHom

COCTaBASIOLLMX
(ot 2 no 50 rapmoHumKK)

Honyctumble npepensl norpewHocten namepeHuin SHUM-2 B knacce M B
AVHAMUYECKUX YCIIOBUSX
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Napametp

JOuana3oH usmMeHeHusa
BXOAHOr0 NapameTtpa

Mpepenbl ponyckaeMbiX NOrpeLwHOCTe
usmepenuii YCBU

Mogaynauums aMnanTyabl 1
da3bl BeKTOpa (OTLENBHO)

fm=0,1.5Ty
(fwara = 0,2 y)

npu Fs 2 25: TVE < 3%,
FE < 0,3 I'u, RFE € 14 Tu/c

npu Fs <€ 10: TVE < 3%,
FE<0,12 l'u, RFE £ 2,3 Tu/c

JInHenHoEe n3mMeHeHue
4acToThI

F=45.55Ty
(df/dt = £1 Tw/c)

TVE € 1%, FE 0,01 'y, RFE €0,2 lNu/c
MHTEpBaN UCKOYeHus, c: bonbliee u3 ( 7/Fs, 0,14c)

CkauykoobpasHoe M3MeHeHUe
aMNAWUTYLbl U Pa3bl BEKTOPA
(oToenbHO)

amnautyga: £10%, (ka = 0,1)
daza: +10° (kx = +m/18)

TVE € 1% npwu ToTknmka 6onbluee u3 ( 7/Fs, 0,14c),
FE <0,005 'y npu ToTknmka = 6onbee us (14/Fs,
0,28 o),

RFE < 0,2 T'u/c npu ToTknmka = 6onbliee us (14/Fs,
0,28 ¢),

Tpeakumun € 0,25/Fs ¢, nepeperynnpoBaHue 6 < 5%

Honyctnmble npepenbl norpewHocten namepenuin SHNM-2 B knacce P B

ANHAMUYECKUX YCNTOBUAX

MNapameTp

JmuanasoH nsmeHeHusa
BXOAHOrO napameTpa

Mpepenbl ponyckaeMbix NOrpeLHOCTEN
nsmepenun YCBU

4acCTOTbl

Mogaynsums amnautyabl U Fm=0,1.2Tu npu Fs 2 25: TVE € 3%, FE < 0,06 'y, RFE < 2,3 l'u/c
da3bl BekTOpa (OTAENBHO) (fwara = 0,2 y) npu Fs < 10: TVE € 3%, FE < 0,03 'y, RFE < 0,6 lu/c
JInHenHoe n3MeHeHne f=46.52Tu TVE € 1%, FE < 0,01 l'u, RFE < 0,4 l'u/c

(df/dt = *1 Tw/c)

WHTEpBan UCKYeHus, c: bonbliee us ( 2/Fs, 0,04 ¢)

CkaukoobpasHoe U3MeHeHUe
aMnanTyLbl U $asbl
(oToenbHO)

amnnutypa: £10% (ka = 0,1);
daza: +10° (kx = *1/18)

TVE € 1% npu Totknuka = 0,04 ¢,
FE < 0,005 'y npu ToTtknmka = 0,09 c,
RFE < 0,4 Tu/c npu Totknunka = 0,12 c,

Tpeakummn < 0,25/Fs c,
nepeperynnpoBaHue 6 < 5%

MaremaTtnuyeckoe MmoaenmposaHue

Martematnyeckoe ™mogenuposaHue DHUIT MoxeT OblTb Mpou3BeAeHO C NOMOLBHO

MaTemMaTmyeckmx nporpaMm Matlab, Mathcad, a Takxke ¢ NOMOLLbIO CNeUnanmM3nMpoBaHHOro

nNporpaMMHoOro obecneyeHus.

Huxe npuBoaatcs Heobxoaumble 3aBUCMMOCTM ans Mopenuposanua SHUIM  ang

aHanoroeomu CUCTeMbl-npoToTuna.

BxopgHow curHan YCTDOVICTBa X(t) COCTOUT U3 CMHYCOWUOANBbHOIO CMIrHaa NPOMbILWNEHHOM

YaCTOTbl, 3KCMOHEHLUMANbHOM MOMEXU U (N - 2) -ro 4Yncna BblCWNX FAPMOHHUK

X(t) = Re(XTept) UK X(t) — 0’5(XTept + )_(Teﬁt) ’
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roe BEKTOPa KOMMNNEKCHbIX dMIMJINTY L 7 4acToT BXOAOHOro CUTrHana

X=[Xo X3 Xy ... XN_le,p=[—Bo oo j20 ... j(N—1)031]T,

X, P - koMnnekcHo-conpsxeHHble BEKTOPSI.

Ha Bxop ycpepHsawowero KWUX-punbTpa nopaeTcd curHan z(t), CNEKTp KOTOpOro

OTHOCUTENBbHO X(t) cMelWeH BNneBO BCNeACTBME NEPEMHOXEHMA Ha 0|'I0pr|l71 CHUTrHan
Ze—jmot

2(t) = Ze—lwotx(t) — XTe(p—Nlmo)t + )_(Te(ﬁ—NJ(Do)t ’
rae ®y = 2190 pap/c, C - enuHnuHbIf BekTOp pasmepHocTbio N .

PacueT peakuuu unbTpa Y(t) MOXEeT ObITb MPOM3BEAEH HAa OCHOBAHWMM CNEAYHLMX

BbIpaXKEHWUM
y(t) = Yl(t)T e(p_j(ﬂoc)t n YZ (t)Te(r)—j(DOC)t ’

[na 6onee TOYHOro MoOAENMPOBAHUS HEOOXOAMMO WMCMOMb30BaTb AUCKPETHbIE MOAENU
CUTHANOB U UMNYNbCHbIX QYHKUUI HUNLTPOB.

Cratnueckue xa PaKTepUCTUKU

MeTponoruyeckne xapakrepuctukmu JHUI onpepensaiwTcs MCNonb3yembiM anroputMoM
06paboTKM CUrHANOB, Mpexae BCero xapakrepuctukamu ycpepHsowmx KUX-punbtpos,
aHanorosou nogcucremon u AL,

[lna aBTOoMaTM3auMmM NOBEPKM WM MeTponormyecknx wucnoitaHmi SHUI mcnonb3yetcs
nporpamMMHo-TexHuyecknin komnnekc (MTK) “ES-TEST”.

Mcnonb3yemoe o06opynoBaHue:
1. YINMY-M33.1 pna ucnbitanuii JHAUIM-2-45(41),
2. PETOM-61850 anga ncnbitanuin SHAUM-2-0.

MeTponoruyeckmne xapaktepuctukn SHUI COOTBETCTBYIOT 3a9BNEHHLIM U NPEBOCXOAAT
TpeboBaHMa CTaHAApTa NO TOYHOCTM M AMAMNA30HAM M3MEPEHMUS KOMIMIEKCHbIX aMMINTYA,
TOKA M HAaNpsHKeHus, 4acToTbl, AOMNYCTUMOMY YPOBHHIO BbICLUMX FAPMOHMUK.
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[OnHaMuueckme xapaKTepucTUKu

Ona ucnbitanmii SHUIM Ha cooTBeTCTBME CTaHOAPTYy MCNOMb3yeTcs MNpPOrpamMMHO-
TexHu4yeckuin komnnekc (MNTK) “ES-TEST”.

Mcnonb3yemoe ob6opyaoBaHue:
1. PETOM-51 pna ncnbiranui SHUNM-2-45(41),

2. PETOM-61850 pgna ucnbitaHunin IHNM-2-0.

PC

COMTRADE

Petom-51

COMTRADE

PETUM-
61850

CpasHeHue:
PETOM->3HUMN-3A
IEC 61850-9-2-LE->3HMN-3L4,

Mpy npoBefeHWM [AMHAMM4Yeckux TecTtoB (Mcnbitanui) SHUIM Ha wmcnbiTaTenbHbIX
yctaHoBkax PETOM-51 n PETOM-61850 npou3ssoamnocb “npourpbiBaHune” cneumanbHo
NMOAroTOBMIEHHbIX comtrade-hannoB C BXOAHbIMU CUIHaNaMK, COOTBETCTBYIOWMM TecTaM
IEEE C37.118.1.

BxogHor curHan SHWUM-2-0 ¢ uudposbiMu Bxogamu cornacHo |EC 61850-9-2LE,
COOTBETCTBYIOLLMIA BXOOHOMY HAMPSHKEHUIO MAW TOKY, ANS TpeX AMHAMUYECKUX TecToB
OMMUCbIBAETCS C MOMOLLbIO CNEAYIOLWEro BblpaXKeHUS

x(k) = X (k)cos(y(k)),

MepBblit AUHAMUUYECKUIA TECT

B nepsom Tecte dynamic compliance - measurement bandwidth ornbatowas BxonHoro
curHana M3Y X (k), nonHas ¢asa (k), HavanbHasg @asa M 4acToTa U3MEHAKTCA MO

nepnoanyvyeCcKomy 3aKOoHy 1 OnNMCbiBakOTCA C MOMOLbIO cnegyrowmnx Bblpa)KEHMﬁ
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X (k)= X, (L+k, cos(w,KT)), w(k) = ot + k, cos(w,kT —x),
(k) =k, Cos(0 KT ~7), (k) =20 —k, =X cos(e,KT — ),
27 27

rae K, =0,1(0); k, =0,1; o, =0,1+4n(10m), KT - auckperHoe Bpems, T = 0,0005 f

- War AMCKpeTU3aLmm.

Ha puc. 20 npenctaBneHbl pesynbtatbl ucnbitaHnin JHNUM-0 no nepeomy Tecty (class P)

npu Oy = 47T, kx =01 ka =014 npu CKOPOCTU Nepeaayn AaHHbIX FS =100 M.

Ha rpaduvke nokasaHbl OTHOCUTENIbHOE 3HayeHue ormbatoLuen U(k), 4acToThbl f(k) n
HauanbHaa ¢asa (P(k) BXOAHOIO HanpaXeHus; le(k), fM k), (bM (K) - pesynstatbl,

nonydeHHble B pesynstate maTematuueckoro mogenmposanms, U(K), f(k), ¢(K) -

pe3ynbTaTtbl U3MepeHui ¢ nomoubto JHNIM-2-0.

0sf Uy (K)

0.6

k-T

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
52 8

k-T
49 -16

0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9

MonHas norpewHocTb M3MepeHus BekTopa HanpskeHus TVE (Total vector error) wu
norpewHocTs B u3MepeHun 4vactotel FE (Frequency Measurement Error) 8 SHUIL
3HaYMUTENIbHO MeHbLUE AOMYCTUMbIX 3HAYEHUN.
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-fVE(k)
0.1 -
FE,, (k
y ®) FE, . =0.06 I'n
0.05 -
TVE, ., =0.03
0 o 0.9 o 2 0gaet® 000000000, Py . EX XY 'y s sseltle 200000 ¢ RN
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 09

Ckopoctb usmeHenus vactotol (RFE, Rate of change of Frequency Error) B0 BCex onbitax
nepBoro Tecta, Takke kak u TVE u FE, He npeBbiwaeT gonyctuMbix 3HavyeHun gns MIY
Knaccos Pu M.

Bropo# anHamMuueckuin Tect

MNpu ucnbiTaHmnax no sTopoMy Tecty (dynamic compliance — performance during ramp of
system frequency) ornbarpowas BXOAHOIrO0 CUrHana HeM3MeHHa, a YacToTa M3MEHSeTCs no
NUHENHOMY 3aKOHY

X(K) =X, w(k) = ookT +nR; (KT)?,
2 Do
o(k) = 7R (KT)%, f(K) =2 +R¢kT,
27

roe Ry =1 Twe

PesynbTaThl ucnbiTaHui gns MY (class P) npu FS =100 ry;

0.1

0.05
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ug)
U (k)
0.8
Uy (k)
0.6
k-T
0.2 0.4 0.6 0.8 1 12 14 16 18
52 / /185
o(k),
51 - -0
fu (k)
f (k) o(k)
f K-T
50 185
0.2 0.4 0.6 0.8 1 12 14 16 18
0.03 FEM (k) —0.03
0.02 —0.02
VEK) tve, =001 FE, . =0.01Tx
0.01 0.01
- . . owe . FEK) U VR o |
0 * 9 .A““an.m.x. * * 40 400 000 ¢ o * oo‘!m G000 60 40 40 6 S 00 0 o o * 400 * 4 o0 * ....6;‘. omooma
0.2 0.4 0.6 0.8 1 12 14 16 18

PesynbtataM ucnbitaHuin SHUM-0 no BTOpOMYy TecTy: COOTBETCTBME TpeboBaHMAM
crangapta no TVE, FE n RFE (class P u class M).

Tpetuit AUHaAMUUYECKMIA TeCT

MartemMatuyeckoe onMcaHue BXOAHOro curHana MY no ucnbiTaHusM TpeTbero Tecta
(Dynamic compliance - performance under step changes in phase and magnitude)

X ()= XplL+ K KT)], w(K) = 0gkT + kyfy (k)
f,(k)=1(KT); k, =01 k, =+m/18.

B xope paHHbIX MCNbITaHMMA CKAuKoobpasHo u3MeHsieTcs Ha 10 % amnauTypa BXOAHOrO
curHana unu Ha 10° HavanbHas dasza curHana v onpenensTcs Ceaylume napameTpbl:
BpeMsl oTknuka (response time), Bpemsi 3agepxku (delay time), nepeperynupoBaHue
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(overshoot). B 3aBMCMMOCTM OT CKOPOCTU Nepefayn AaHHbIX HAKNAaAbIBAKTCA OrpaHUYeHUs
Ha cnepytowme napametpsl: TVE, FE u RFE.

PesynbTaThl ucnbitanmi gns SHUMM-2-0 npu Fs =100 Mu:

Jug A L

U (k)
0.8
U, (k)
0.6

k-T

0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75
52

fi, (K)
(k) A N /i

f() o (k)

k-T

TG / |

t
46
0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75

16

01
0.05 A TVE(K)
Qb —eeeaaacaacaaaa.. P S S S P Y WA S S s L WP S k-' .I

Pesynbtatbl ucnbiTaHuin IHUM-2-0 no TpeTbeMy TecTy: COOTBETCTBME TpebOBAHUAM
CTaHOapTa nNpu OONbLIMHCTBE 3HAYEHWM FS. TakuM o6pa3oM, pe3ynbTaTbl MCMbITAHWM

noateepamnn  coorsetctene DHUI no BceM CTaTUCTUYECKMM UM OUHAMMUYECKUX
XapaktepucTukaM ctaHgapta IEEE C37.118.1-2011.

Kak cnepyet w3 rpadukoB npu CKAYKOOOPA3HOM M3MEHEeHWW amMnauTyabl unu ¢asbl
HanpshkeHus (TOKa) OCHOBHOM FAPMOHMKM MMEKT MEeCTO KpaTKOBpeMeHHble “BCniecku”
MOrpewHoCcTer M3MEpPeHUs KOMMNEKCHbIX amMnautyn (ba3opoB) Toka (HanpskeHws)
OCHOBHOW FapMOHMKM M 4acToTbl ceTu. Ewe B Gonblier cTeneHn 310 NpOSIBASETCS Mpu
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CKauKko0O6pPa3HOM M3MEHEHUWM AaMMAUTYAbl UAM HAYaNbHOW (Da3bl TOKOB MM HaMPSKEHUM
OCHOBHOM TapMOHWMKM NPW 3NEKTPOMArHUTHbIX MEePeXOoAHbIX MpoLeccax WAn npu
BKJIOYEHUM YCTAHOBKM MOA HanpsbkeHue. YKaszaHHble SBfeHus HemsbexHbl. Bonpoc nnwb
B MWMHMMM3AUMM YPOBHSI [aHHbIX TOrPELIHOCTEN, WX MNPOAOKUTENBHOCTU UK
obecneyeHnss LOCTOBEPHOCTU U3MEPEHU.

[ononHutenbHble AMHaAMUYECKUE UCNbITaHUS

McnbiTaHua npu curHanax € M3BEeCTHbIMM 3aKOHAMU M3MEHEHUS aMMIUTYAbl,
4yacToThbl U pa3bl OCHOBHOM rapMOHUKH

Huxe npepcTtaBneHsl pesynbTaTbl ucnbitaHnin JHUIM-2-0 npu “npourpbiBaHmnn” comtrade-
danna, B KOTOPOM NOCNEeAOBATeNbHO BOCMPOM3BOASATCS HECKONbKO PEXMMOB C
M3BECTHbIMW 3aKOHAMM U3MEHEHWS aMMANUTYAbl, YaCTOTbl U da3bl OCHOBHOW FAapMOHWKM
TOKa M HanpspkeHus.

Ha rpaduke nokasaHbl MIHOBEHHbIN TOK |(k), ornbawoLlas Toka OCHOBHOW FapMOHMKM

|(k) M ee OLEeHKa f(k) c nomouwbto JHWUM-0. Kak cneayer w3 puc.26, npw

3/1IEKTPOMArHUTHbIX MEPeXOAHbIX MNPoUeccax, COMPOBOXAAWLWMXCS CKAYKOOOpPa3HbIM
M3MEHEHMEM aMMAUTYAbl TOKA OCHOBHOM TApMOHMKM U HanMumeM CBOBOAHbIX
COCTaBNSIOLWMX MEPEXOLHOro MpoLecca, OueHKa aMnauTyabl TOKa npou3BoamuTca 6e3
HanuumMsg nepeperynnpoBaHus COOCTBEHHOro nepexogHoro npouecca B U3Y paxe npwu
HaNM4YUKM B TOKE anepuoanyeckomn COCTaBSIOLLEN.

N

i(k)

[uny

]
Y
il

o

kK-T

UcnbiTaHua npu wucnonb3oBaHuu comtrade-ainnioB peanbHbIX aBapuid B
JHeprocucTemMax

MNpu wucnbitanmax SDHUI HeobxoguMo umcnonb3oBaTh cnepyouee o06opyaoBaHue:
ucnbiTatenbHble yctaHosku PETOM-51, PETOM-61850, Ha KoOTOpbiX NpOM3BOAMTCS
“npourpbiBaHmne” comtrade-hannoB peanbHblX aBapuit B SHEProcUcTeMax.
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E. CooTBeTcTBUE

Mpun

HaHHble SHUT dumkcnposanmce B PDC co BCTpoeHHbIM ftp-cepBepoM 1 Ha KoMMNblOTepe C

YCTAaHOBJ/IEHHbBIM Cneunarn3npoBaHHbIM NPpOrpaMMHbIM obecneyeHuem.

lpumep “npourpbiBaHnS” OAHOM M3 peanbHbIX aBapui B 3HEProCMCTEME WU pesynbTaTt

OoueHMBaHWA aMNINTYAbl HANPAXKEHUA!

Tua (k)

0, (k)

Pt N

169
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Mpunoxenue XK. MNpoBepka cooOTBETCTBUSA NPOrpaMMHOro obecneyeHus

B npeobpaszosatensax JHWI-2 Bce wn3MepeHus, BblYMCIEHUS WM ynpaBneHwe paboTow
BbIMOMHAET MUKPOKOHTPONNEP, B KOTOPbIA B MpoLLecce U3rotToBneHus npeobpasosartens
JHWUIM-2 3arpyxaeTcs BCTpOeHHOe nporpamMmHoe obecnevenme «llpeobpasosartenb
N3MepuTeNbHbIM MHOFOQYHKUMOHaNbHbIM IHUIM-2» (MMKponporpamMMma), KOTOpoe SBAsieTcs
MEeTPONOrMYECKN 3HAUYUMBbIM.

BnanaHue nporpammHoro obecneveHus (ganee [10) yyTeHO npuv HOPMMPOBAHMUM
METPONOrMYECKNX U TEXHUUYECKMX XapaKTepuctuk npeobpasosatenern JHUIM-2. Mpu 3TOM
MHCTPYMEHTANIbHYI0 MOrpPeLIHOCTb CPeACTBA U3MEPEHUS U MOTPELIHOCTb, BHOCUMYHO 10 He
pasfensior.

BctpoenHoe MO annapatHO 3aWwumLweHo OT ClyYalrHbIX U NpeaHaMepeHHbIX U3MEHEHUN, YTO
MCKNTIOYAET BO3MOXHOCTb €ro HeCaHKUMOHUMPOBAHHOM HACTPOMKM W BMELWATeNbCTBa,
NPUBOASAWMX K MCKAXXEHUIO pe3ynbTaToB M3MepeHun. [ns 3awmtbl BCTpoeHHoro [10
NPUMEHSIOTCS CnefytoLimMe Mepbl: OTCYTCTBUE BO3MOXHOCTU n3MeHeHus 0 6e3 BCKpbITUS
naoMbupyeMon Kpbiwku npeobpasosatenent JHUM-2, Hanuume annapaTtHOM 3aWwmTbl OT
CYMTbIBAHMS  MUKPOMPOrpaMMbl M3 MAMATM  MUMKPOKOHTposinepa (obecneumBaetcs
BO3MOXHOCTIMU MUKPOKOHTPO/NIepa), Hanuune BCTPOEHHOro cpenctsa 3arpysku [10
(bootloader).

NoeHTudukaumoHHblie aaHHble BcTtpoeHHOoro 0 ykasaHbl B Tabauue X.1.

Tabnuua X.1 - UoeHTMdUKauMoHHble faHHble M0

3HavyeHune
NoeHTUPUKALMOHHbIE faHHble (MPU3HAKM) Anst MopnGuKaumi Ona Mmogndurkaumn
-2~ XL, SHWM-2-...-X3
SHUM-2-...-32
NpeHTuduKaumoHHoe HanmeHosaHwme 10 ENIP2Meter.mhx ENIP3Meter.mhx
Homep Bepcumn (aeHTUdbUKaLMOHHbIN Homep) 10 1.0 He Huxe 1.0
Undposon naeHtudbukatop MO C63CE872 4DDB9686
Anroput™ BbluncneHns umdposoro naeHtudukatopa MO | CRC32 CRC32

YpoBeHb 3awmTbl 10 oT HenpefHaMepeHHbIX U NpeAHaMepPeHHbIX M3MEHEHUI KBbICOKMM»
B cootBeTcTBUM ¢ P 50.2.077-2014.

MNoaTeepxaeHue COOTBETCTBUS BCTPOEHHOrO NpOrpaMMHOro obecneyeHus
npeobpasosatenert JHUI-2 BbINOAHAOT NyTEM KOHTPONS UAEHTUPUKALMOHHbBIX OAHHbIX
Mo:

e HanMeHOBaHUA METPOSIOrMYEeCKMN 3HAYNMOro Nno;

e BEpCMKN METPOOTMYECKN 3HAYNUMOTO no;
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e KOHTPONbHOM CyMMbI MeTposiorMyecku 3Hauymmoro 0.
NneHTMdUKALMOHHbIE faHHble METPONOrMyeckn HesHaunumoro MO KOHTPOAIO He noasiexar.

Ina noeHtudumkaumm MO HeobxoamMMo noaknunTb npeobpasosatens JHUIM-2 k MK no
nHtepdency USB u 3anyctutb nporpammy «EsBootloader».

Bkntounte Bug -> Pacwwupennbin, Cepua - JHWUIM-2, BbIbpaTh HY)XHYO MoaudUKaLMio
npnbopa, HaxaTb KHOMNKY [MoaKounTb.

Mocne noakntoyeHus Bbiopatb MHCTpyMeHTbI -> CYMTaTh METPOSIOrMYECKM 3HAUMMYIO YaCTb
Mo:

EsBootloader 2,0.0.27 (08.11.2021) - x

Qaitn Bua | WHetpymentel | Momows

CEpocuTe KoHBUIypaLu

BeecTu knrou AKTHUEALWMA...

| CHWTaTE METPONOTMHECKH 3Ha4NMYHD YacTe MO...

Mapametpol.

5/N 321

Bnokuposate USE

Mpowweka He eeibpato >

[ |§

21 2

MepesarpysnTs Crepets 3anwcatb MpoeepuTe

PucyHok E1.1. MO «EsBootloader»

MO «EsBootloader» cuntaeTt nHbopmaumio ¢ npeobpasosatens IHUIM-2 n cospgact Ha MK
dann, copepxawunm MeTponorMyeckM 3HAYMMYK 4YaCTb MUKporporpammsl. [lpu 3TOM
NOSIBUTCSA OKHO, B KOTOPOM COAEpXaTcs Heobxoanmble naeHTUPUKALMOHHbIe AaHHble 10
(HaMMeHOBaHMe, BEPCUS, KOHTPOJIbHAs CyMMa).

EsBootloader 2.0.0.27 (08.11.2021) *

CoFirmwara\PMUNIHMN-2 (E4x2).mhx
Bepowua: 1.0
KoHTponeHan cymma CRC32: 02FTE304

o MeTpOAOrMYECKI 3HaUMMoe MO coxpaHeHo & daiin

PucyHok E1.2. MHdopmaumoHHoe okHo B 10 «EsBootloader»
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MpunoxxeHmne U. Anroputmbl 06paboTKkmn curHanos B DJHUMM-2-...-X3

U3mepeHune koMnneKkcHbIx amnamtyp, (hasopos)

Hwxe paccmaTpuBaeTcsi ynpoweHHOoe onucaHue anroputMa obpabotku SHUM png
aHaNOroBoOM CMCTEMbI-MPOTOTHMMAA.

CTpykTypHasa cxema anroputMa o6paboTKM CMTHANOB NpeaCTaBieHA HUXKE.

X(t) X 2(t) K(p) y(t) o X NS Xl(t)l
L (t)
2e i %arg(y(t)) > K (t)e () r? AVN
L do, (t)

g
D dt

MpuBeLeHHbIN anropuTM 06paboTkm curHanos PMU no cpaBHeHWO C peKOMeHAyeMbIM B
IEEE C37.118.1 ™mopepHu3uMpoBaH C Uuenbld 6onee TOYHOM OUEHKM KOMMNEKCHOM

aMnanTyabl OCHOBHOM rapMOHHUKHU Xl M ee 4YacCtoTbl 0)1.

KomnnekcHas aMnautyga dasHOro HanmpskKeHus wuauM Toka, fanee obo3Hayaemas Kak

X, = Xmle_”’l, BCNIECTBME U3MEHEHWUSA NAPaMETPOB PEXMMA IHEPrOCMCTEMbI ABNAETCA

GYHKUMEN BpEMEHU Xl(t):Xml(t)e_Jq’l(t). [pyroe npeactaBneHMe KOMMIEKCHOM
aMMIUTYAbl CBA3aHO C MPEACTaBNEHMEM CMHXpodas3opa B BWAE LAEMCTBUTENbHOM WK

mHumoit coctasnsitouedt X () = X () + jX (1) .

Matematuyeckoe onucaHue ycpegHawowero KUX-¢punbtpa. UMnynbcHas @yHKLMS
(BpeMeHHOe OKHO)

g(t) = Re(GTeqt ~G el ) 1)

e G=[Gp |, =| kn€ " | .+ a=lonlu =l + iwy 1. G =diag(G)e™, T, -

ANUTENbHOCTb (ANMHA) UMNYAbCHON dYHKUMKU dunbTpa.

Konuuectso coctansiowmx M umnynbcHoit dyHKUmMM GunbTpa g(t) B DHWI - He bonee
oT 2 po 5 (He 6onee 10 napameTpoB). 3TO AaeT BO3MOXHOCTb peann3aumm Kak LUMPOKO
NPUMEHSAEMbIX BpeMeHHbIX OKOH (XaHHa, X3MMuHra, bnakmaHa, Hytanna u apyrux),
BPEMEHHbIX OKOH, peKOMeHAO0BaHHbIM cTaHgapTom |IEEE C37.118.1, Tak 1 cneumanbHo
CUHTE3MpOBaHHbIX Ans JHWUIT BpeMeHHbix OKOH. [ngd CuMHTE3a BpPEMEHHbIX OKOH
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NMPUMEHAETCA cneunanbHO pa3pa60TaHHb|1?1 MeTo[, CMHTEe3a, OCHOBAHHbIM Ha NnpUMEHEHUN

CNeKTpalbHbIX I'Ipe,EI,CTaBJ'IEHMVI I'Ip606pa3OBaHM$l Nannaca w MHOFOKpMTEpMaﬂbHOﬁ

onTMMU3aumnun.

MpuUMeHeHMe [aHHOrO MeTofa MO3BO/SIET peann3oBatb pobacTHble

cucTeMbl, obecneymBalolMe 3a4aHHbIE CTaTUYECKME WM AMHAMMYECKME XapaKTepucTuku

YCTPOMCTBA CUHXPOHM3UPOBAHHbBIX BEKTOPHbIX M3MEPEHUI MpU 3a[aHHbIX AMANA30HAX

M3MEHEHNA NapaMeTpoB NON1€3HOIo CUrHaNa 1 NoOMeEXN.

Ha pucyHKe ykasaHO BpEMEHHOE, MCMO/b3YEMOE MO YMONYAHMUIO.

90

200 Ta,

100 #

0 2
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 0.045

0.05

0.055

E.OG

AMNAUTYAHO-YACTOTHANA XapaKTEPUCTMKA PUNbTPA, COOTBETCTBYHOLWLAS BPEMEHHOMY OKHY,

NpUBEOEHA HUNXKE.

1N [K (j2f)
K (j2nf)|
0.8
0.6
0.4
96 98 100 102 104

0.2

O0 50 75 100 125 150

MNepenaTtoyHas GyHKUMS aHanorosoro Gpunbtpa-nporormna (1)
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M . —_ .1 —_

K(p)-2Y|-Cny So_ Cn g Cn g

2m=1 P—Pm p_ﬁm P—Pm P—Pn

[lng MaTemMaTMyeCckoro MoAeNMpoBaHMS U aHaNM3a KavyecTBa 06paboTkm cMrHanoB yaobHo
MCMoNb30BaThb 3aBUCMMYIO OT BPEMEHM NepenaTouHyo GyHKUMs dunbTpa

K(p,t) :jg(r)e—mdr
0

Ona wumnynbcHoM dyHkumMmM Buaa (1) BblpaxeHue n[ns 3aBUCMMOW OT BpPEMEHM
nepenaTtovyHon GyHKLMM GuabTpa

1w G . G o
K(p,t):aé p——Tam(l_e (p pm)t)+p——mﬁm(l_e (p pm)t)_

__Cnm (1 e (PP T )T G (1 e (PP )P
P—Pm P—Pm

OueHka yacToTbl JHeprocmncTtemMbl npon3BoguUTCa Ha OCHOBaHWK CieayrLwWwero aaropnTMa

YOy - %Oy 0
(Dl(t) — 0)0 _ dt dt ,
Yo )+ y2(t)

rae Y(t) =Y (t) + Jy,(t).

MHOXUTENb k(t) ONna KOPpPEeKTUpOBKU U3IMEPEHUA MOAYyNnA KOMMNIEKCHOM dMIMJINTYyAbl

NnoNe3Horo CMrHana, onpegensaeTcad Ha OCHOBaHUMU cne,uyrou.Lem 3aBUCUMOCTHU

. —1
k(t) =|K (iwp —ex®) | @
B SHUI ucnonb3yeTtcsa annpokcMMaums yKazaHHOM 3aBUCMMOCTH (2).

Mpu nopave Ha Bxoa SHWUI cuHycoMpanbHOro cCurHana € YacTOTOW, OTAMYHOM OT
HOMMHanbHoOro 3HaveHus 50 I, Ha BbIxoAe ycpeaHswowero GunbTpa B YCTAHOBUBLLEMCS
pexuMe paboTbl BMECTO MOCTOSIHHOrO 3HAYeHUs KOMMIEKCHOM aMMAuTyAbl CUrHana

nonyymm HM3KOYACTOTHbIM CUIHAN C YaCTOTOM, paBHbIVI pa3HOCTU TeKyU.lEIZ 4acToThbl (Dl(t)

M HOMMHaNbHOM YacToTbl (. Mo3TOMY oueHKa Ha4anbHOM $asbl 6yaeT NPOM3BOANUTLCS C

norpewHocTblo. Ho Heobxogumo yuutbiBath, uto B CMIMP (WAMS) npoussoautca
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BblYMC/IEHME PA3HOCTU BEKTOPOB OT ABYX YCTPOMCTB CMHXPOHM3MPOBAHHbLIX BEKTOPHbIX
nameperuit. lpu opmHakoBor uyactote ot AByx YCBWM paHHble Bblumcnenus 6yayt
NPOM3BOAMTHLCS NPABUBHO.

C uenbl NOBbIWEHMUS TOYHOCTM M3MEpEeHUs HayvanbHoM ¢asbl B DHUI npepgycMoTpeHa
KOPpPeKLMS M3MEPEHHbIX 3HAYEHUI CMHXPO(A30pPOB MyTEM MEPEMHOXEHUS BbIXOAHOMO
curHana ycpeaHswouwero KUX-punbTpa Ha onopHbit curHan e~ 1(@(-wodt  Naynag
BO3MOXHOCTb 3ajaeTcs npu KoHdurypupoaumm SHUI. B uensax coBmMecTMMOCTU C
APYrMMU YCTPOMCTBAMU CUHXPOHU3UPOBAHHbLIX BEKTOPHbIX M3MEPEHUI, peann30BaHHbIX
CTpOro B COOTBETCTBMM CO cTaHaapToM IEEE C37.118.2, naHHasa onepaums MOXeT BbITb Npu
HacTporike DHUI ncknoveHra.

Huxe npuBeaeHbl rpadmkM OLLEHKM HAYyanbHOM (a3bl CMrHana npu nogadve Ha sxon JHUI
CMHYCOMAANbHOIO CUMrHana

x(t) = X, cos(2745 — 0,57)

npu Hanuummn (Kpueas 1) u OTCyTCTBMM KOPPEKUMM OLEHKM HaYanbHOM dasbl curHana @

(KpuBas 2)
2]} \ ~ *
|
\2
\
(P 0 ]
/
Il - -
o
10 ™
-2 “\‘ LS N
t
0 01 0.2 03 0.4 05 0.6 0.7 0.8 Y

IOna npaBuibHOM OLEHKM KOMMJIEKCHbIX aMMAUTYA TOKOB W HAMNpsSXKeHWn npu
3N1eKTPOMEXaHUYECKMX MepexodHblX Mpoueccax, a TakkKe Mpu MAaBHOM WM3MEHEHUM
Harpysku u npu pabote pexMMHOW aBTOMATMKW, B YCTPOMCTBAX CUMHXPOHU3MPOBAHHbIX
BEKTOPHbIX W3MepeHur HeobxoAMMO YYuTbIBaTb T[PYyNnoBOe BpeMs 3anasfbiBaHus,
co3paBaemMoro ycpegHawowmumm KNUX-bunbtpamu. MNpu 3ToM 0693aTeNbHbIM YCIOBUEM A1
TOYHOM paboTbl YCBU siBnseTca nAMHEMHOCTb a30-4aCTOTHOM XapaKTepPUCTUKKN GUAbTpa B
AvanasoHe vactot ot O po 5 lu. pynnoBoe Bpems 3amepxku ycpepHswouwero KNX-
dunbTpa, UCNONL3YEMOro N0 YMONYaHMI, cocTasnseT 30 mc.
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CneumanbHO pa3paboTaHHbIM METOA CMHTE3a BPEMEHHbIX OKOH, ycpeaHswowmx KUX-
GuUNLTPOB MNO3BONSET MNPU CUHTE3e GUALTPOB MWHUMU3UMPOBATbL [PYMNMNOBOE BpeMa
3a4epXKn GUNbTPOB.

CootBetcrBue ctaHpapry IEEE C37.118.1

OHUM cootBetcTByeT TpeboBaHusM IEEE C37.118.1 no TpeboBaHUSIM K CTAaTUYECKUM M
AMHAMUYECKMM  XapaKTepUCTUKaM  YCTPOMCTB  CMHXPOHM3MPOBAHHBLIX  BEKTOPHbIX
U3MEepeHUMn.

Cratnueckme xapaktepuctnkn SHUIT cOOTBETCTBYOT MAM npeBocxoaat TpeboBaHus
ctaHpapta IEEE C37.118.1 no TOYHOCTM M [AMANA30HAM WM3MEPEHUS KOMMNEKCHbIX
AMMMTYA TOKA M HAMPSXKEHMUS, YACTOTbl, LOMNYCTUMOMY YPOBHIO BbICLUMX FAPMOHMUK.

B MpunoxeHun E npuBeaeHbl pe3ynbTaTbl MaTEMATUYECKOrO MOAENMPOBAHMS U UCMbITAHWN
JHWM Ha cooTBeTcTBME TpeboBaHUAaM cTaHapTa IEEE C37.118.1.

Mpu pa3paboTke MHTENNEKTYaNbHOrO 31eKTPOHHOro yctponctea JHUI Bbinn yuTeHbl Kak
TpeboBaHma ctaHgapta IEEE (C37.118.1, Tak M HeCTaLMOHAPHbIA XapaKTep BXOAHbIX
curHanos MY - yCTpOWCTBO OTCTPOEHO OT MOMEX B BMAE CBOOOAHbLIX COCTaBASOWMX
3/1IeKTPOMArHUTHbIX MepexoaHblX MNPOLEeCcCOB M BbICIIMX FAPMOHMK W obecneymBaeT
TpebyeMmyto TOYHOCTb U3MEPEHMNS BEKTOPOB TOKA M HAaNpPSXKeHUs NPpU U3MEHEHUU YaCTOTbI
3HEpProCcMCTeMbl, @ TaKXKe Npu U3MEHEHUMU OrMbAOLLMX TOKOB M HAMpPSHKEHUM OCHOBHOM
rapMOHMKM B YCIIOBUAX INEKTPOMEXAHMYECKUX NEePEXOAHbIX NPOLECCOB B SHEPrOCUCTEME,
NpyY W3MEHEHWW Harpysku, Bcneactsume pabotbl APB M WMHbIX YCTPOMCTB aBTOMATUKM
3Heprocuctem. B T[lpunoxeHun b npueepeHbl pesynbtatbl ucnbiTaHuin DHUIM npwm
“‘npourpbiBaHMn”  comtrade-GannoB, COOTBETCTBYKLWMX peanbHbIM  aBapusaM B
JHeprocucTeMax, a TakKkKe CrneuuanbHO CMOLENMPOBAHHBLIX 3MEKTPOMArHUTHBLIX W
3/1eKTPOMEXaHMYECKUX MepexoHbIX MPOLLEeCcCoB.

AnroputMbl U3MEpeHMs NapaMeTPOB PpPEXMMa SHEprocUcTeMbl NO OCHOBHOM
rapMoHuUKe

BbluncneHnve napameTpoB pexuma 3Heprocmctembl B SHUI npom3BoaMTCS Ha OCHOBaHUM
M3MEpPEeHHbIX KOMMJIEKCHbIX aMMAMTy4 TOKOB M HanpsbkeHuin. B DHUIT npowussoaumtcs
M3MepeHune Kak aMnantya 1M ¢as KOMMIEKCHbIX aMianTyg, Ga3HbIX TOKOB M HAMPSXKEHWUN,
TaK M UX BELWECTBEHHbIX M MHUMbIX COCTaBASOLLMX

C_ i9a _ i o Joy _ i o o _ i
|a—|mae a—|1a+J|2a, |b—|mbe —I1b+J|2b, |C—|mce C_I1C+JI2C’

U, =Umee!* =U,, + jU,,, U, =Umpe® =Uy + jUy,,
U, =Umel® =U,. + jU,..
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CornacHo |EEE (C37.118.1 cuHxpoda3opbl TOKA M HAMPSHKEHUS OTAMYAKTCS  OT

KOMMJIEKCHbIX aMNnNTyd TOKOB U Hal'lpﬂ)KEHMﬁ Ha 3HayeHue 2

=1, /J2, i,=1,/<2, i.=I /2, U,=U,/2, U, =U,/2,
U.=U, /2.

JencTByolmMe 3Ha4eHMsa TOKOB | , | , |. v nanpaxennin U ,U , U. no ocHosHoii
y a» 'br 'c p a>~b c

rapMOHUKE BbIYNCIAKTCA MCXOOA U3 CneayroWnX NU3BECTHDBIX Bblpa)KeHMVI
l,=lIm, /N2, 1y =lmy /N2, 1, =1Im. /2,

U, =Um, /2, U, =Unm, /2, U, =Un_ /2.

BbluncneHme nosHOM, aKTMBHOM WM PeaKTMBHOM MOLLHOCTM OCHOBHOM FAapMOHMKKM MO
Kaxaon ¢ase M cyMMapHon Tpexda3HOM MOLLHOCTM MPOMU3BOAMUTCS HA OCHOBAHMMK
CNeaywmnx BblpaKeHUN:

Sa=0,5U,1, =P, + jQ,, S, =0,8U,l, =R, + jQy, S; =050l =P, + jQ,
S=S,+S,+S, =(R+R +P)+ j(Qu +Q +Q,).
ANropuTMbI M3MEPEHNA NapaMeTPoB PEXMMa SHEProcuCTeMbI

B SHWI nponsBoasaTcs naMepeHuns AenNCTBYHOWMX 3HAYEHUIM TOKOB U HAaNPSXKEHUM, A TaKxKe
ANS BbIYUC/IEHUS NOMHOW, aKTUBHOM U PEaKTUBHOWM MOLLHOCTM MO OTAENbHbIM (asam ¢
YYETOM BbICLUMX FAPMOHMK (8,0 20 BKAKOUYMTENBHO).

[na v“3MepeHus NapamMeTpoB pexuMa 3/1eKTPUYEeCcKOM CeTU (OeWCTBYHLWME 3HAYEHUS
nepeMeHHOro Toka 1 HanpsXeHusl, aKTMBHOMW, PEaKTUBHOM M NOSIHOM MOLLHOCTEN, IHEprum
aKTUBHOM U PEAKTUBHOM B MPSIMOM M 06pPaTHOM HanpaBfieHUaX) UCNONb3YITCS CneayoLme
N3BECTHbIE BblPAXEHUS:

t t

L= |2 [ i2@dr, U, = 1 [ u2ae,
t-T, t-T
1 1
Po== [ u@i@dr. Q== [ (@i (Ddr,
Tlt—Tl Tlt—Tl

P=P,+R +P,6Q0=0Q,+Q,+Q,,
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Sy=U,4l,, S=S5,+5,+5,,
roe Tl‘ nepuoa OCHOBHOWM rapMOHMKM € YyacTtoTom 50 Iy,

Ua(’E) - HanpsXeHue, HayanbHble Ha3bl OCHOBHOM rAPMOHMKM U BCEX BbICLUMX FAPMOHMK

KOTOPOrO OTHOCMTE/NIbHO COOTBETCTBYIOLMX FAPMOHMK HamMpsXXeHus (asbl a CABMHYTO Ha
yron /2.

I'Ipm 3TOM aKTVIBHaSI/peaKTMBHaﬂ MOLLHOCTb onpenendarTca KakK CyMMa
aKTMBHbIX/peaKTMBHbIX MOLLHOCTEN OTAENbHbIX rapMOHUK.

Hwxe npuBefeHa ynpoLweHHas CTPYKTYPHas CXeEMa anroputMa U3MepeHus LenCTBYHLLMX
3HAYEHMI TOKA M HaMNpsXKEHUS, NONHOM, aKTUBHOM M peakTMBHOM MOLLHOCTM da3bl d.

LindpoBble dmabTpbl C CUCTEMHOM HKUMeEen K1(Z) wcnonb3syiotcs 09 NoAaBAeHUS B
1

CUrHanax, CoOTBETCTBYHOLWNM Cba3HbIM TOKaM W  HanpsaxXeHuaM, 3SKCNOHEHUMANbHbIX
COCTaBIAWNX INTEKTPOMATrHUTHbLIX nepexoaHbliX NpoLueCCOB. YcTaHoBMBLUEECS 3HAYeHue
BbIXOOHbLIX CUTHA/IOB Ha BbIXoAe CDMJ'IprOB COOTBETCTBYET NepuoanyeckomMy CUrHanam

ila(k) n ula(k) .

AWN K, (@) et ] X » Ki(2) s
i X » K,(2) B,

" i X » K,(2) Q,

Ua Q) ¢ (7) f—ha () | X » K,(2) Yo,

[lna peanusaumm npMBeAeHHbIX Bbille BblPAXXEHW UCNONb3YIOTCS CNeayroLme afropuTmsl
LNS U3MEPEHMS U BbIYMCNIEHUS CpeaHEKBAAPATUYECKMX (BENCTBYHOLLMX) 3HAYEHMI Pa3HbIX
TOKOB M HanpshKeHWM, NOAHOMN, aKTUBHOM M peaKTUBHOM MOLHOCTU OTAEeNbHON da3bl

k k
LK) =] Y, b (Mgsk—n), U=, D u’(Mgalk—n),
n=k—-N+1 n=k—N+1
Kk Kk
Pk)= D ia(Mua(Maak—n), Q)= D i (n)isa(n)gs(k —n),
n=k—N+1 n=k—N+1
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Sa(k) =U, (k)14 (k),
rae T =0,0005 - war AucKpeTusaumm, k-T- Tekylwee OUCKPETHOE BpEMA,

g3(k) - uMNynbcHaa @yHkuma ycpepHawowero KUX-punbTpa ¢ cucTteMHON GyHKUMEN

Ks(2), N - pnna KMX-dunbetpa (N =100).

Mpu 3TOoM uMnynbcHaga GyHKumMa ycpepHawowero KUX-punbtpa K3(Z) CMHTE3MpOBaHa

TakMM 06pa3oMm, 4ToObl 06eCcneynTb HE3aBUCUMOCTb PE3YNLTATOB M3MEPEHMI OT AEBMALUM
4aCTOTbl B SHEPrOCUCTEME.

MpoekTnpoBaHue GUNLTPOB, NMPUMEHSIEMbIX B aNropuTMax AN U3MepeHusl peakTUBHOM
MOLLHOCTU, UMeeT cBOM ocobeHHOCTU. B nepByto oyepegb HeobxoamMmo obecneymTtb
M3MEHEeHMe HavyaNbHOM da3bl BCEX FAPMOHMK HaNpsKeHMs Ha yron 90° ¢ y4eToM AeBuaLmm
4acToTbl 3Heprocuctembl. B Teopum umdposor 06paboOTKM CUrHANOB [Ans pelleHus
NOAO6HbIX 33a4ay NPUMEHSETCS cneuuanbHbii GunbTp - uMdpoBOW npeobpasosaTtenb
'MnbbepTa u COrnacoBaHHas MMHUA 3a0EPXKKM.

B SHWIl pns TOYHOro u3MepeHMs PeakTUBHOM MOLLHOCTM KaK CyMMbl PeakTUBHbIX
MOLLHOCTEN OTAENbHbIX FTAPMOHUK MCNONb3YIOTCS undposble Nnpeobpasosatenu MnbbepTa

C CUCTEMHOM (PYHKLMEN KZ(Z) M COrNAaCcoBaHHAA IMHMS 3a0,ePXKKU (M =100).

Ncnonb3oBaHne npeobpasoBaHus MmnbbepTa u CBA3aHHOMO C AaHHbIM Npeobpa3oBaHueM
aHaIMTUYECKOro CUrHana, no3BONsSeT MpOM3BOAMTL OnpedeneHne orubatowen U
MIHOBEHHOM 4acTOTbl. HO 3TO KOPPEKTHO TONIbKO 4151 Y3KOMOMOCHbBIX MPOLECCOB C HYNEBbIM
MOMEHTOM. [puMeHeHne e yKa3aHHOro npeobpa3oBaHUs AN NeEpUOAUYECKMX CUTHANOB
[OMNYCTUMO /Wb NPWU OYe€Hb MANOM YpPOBHE BbICWIMX FApMOHMK. [leno B TOM, YTO Mpu
HaMM4MM BO BXOAHOM CUrHanNe BbICIUMX TAPMOHMK NpPU BO3BEAEHUM B KBaApaT M
nocneaywLwmMM CyMMUPOBAHMEM BXOAHOMO W COMPSKEHHOro no [unbbepTy CUrHanos
Hapsay C MOCTOSIHHBIMW COCTaBASKOLWMMKM NPUCYTCTBYIOT ONATb-TakuM rapMoHuku. K
aHaNOMMYHOMY pe3ynbTaTy npuMBELET BblYMCIEHME PEaKTUBHOM 3HeprumM 4epes
COCTaBNAKOLLME AaHANUTUYECKOTO CUTHANA HAMPSXKeHUs M TOoKa.

Ncnonb3oBaHue ycpenHsatowmx KNX-dunbtpos K3(Z) Nno3BONSET yOANNTb U3 CUTHANOB

nepeuyncieHHble cocTaBnsowme M obecneyntb TpebyeMyrd TOYHOCTb BbIYMCIEHUS
PEaKTUBHOM MOLLHOCTU NpU N06OM peanbHOM CYLLECTBYHOLWEM B IHEPrOCUCTEMAX YPOBHE
BbICLUMX FAPMOHMUK.
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	2.2.4 При необходимости имеется возможность включить функцию отсечения малых значений, в этом случае значения токов и напряжений ниже порога будут передаваться нулевыми. Параметры порогов обнуления вторичных значений по умолчанию указаны в табл. 2.3.
	2.2.5 Для всех модификаций доступна программная инверсия направления тока по каждой из трёх фаз.
	2.2.6 ЭНИП-2 обеспечивают обработку и передачу аналоговых параметров значений температуры, полученных от внешнего устройства измерения температуры «Зной».
	2.2.7 Модификации ЭНИП-2-…-X3 выполняют функции устройств синхронизированных векторных измерений и осуществляют измерения:
	2.2.8 ЭНИП-2-…-Х3 обеспечивают передачу измеряемых и вычисляемых параметров в соответствии с таблицей 2.4 по цифровому интерфейсу Ethernet 100Base-ТX.
	2.2.9 ЭНИП-2-0-…-Х3 поддерживает прием 1 или 2 потоков МЭК 61850-9-2 с частотой выборок 80 точек за период. При приеме двух потоков из одного используются значения токов, из другого – напряжений.
	2.2.10 Схема подключения к измерительным цепям – четырехпроводная.
	2.2.11 Для модификаций ЭНИП-2-…-Х3 доступна программная инверсия направления тока и напряжения по каждой из трёх фаз.

	2.3 Условия эксплуатации
	2.3.1 Рабочие условия применения ЭНИП-2 приведены в таблице 2.5.
	2.3.2 Режим работы преобразователей ЭНИП-2 непрерывный. Продолжительность непрерывной работы неограниченная.
	2.3.3 Время готовности к работе при включении питания для ЭНИП-2-…-Х1 и ЭНИП-2-…-32 - 10 сек, для ЭНИП-2-…-Х3 – не более 1 мин.
	2.3.4 Время установления рабочего режима (предварительного прогрева) не более 10 мин.
	2.3.5 Нормальные условия применения приведены в таблице 2.6:
	2.3.6 Преобразователь ЭНИП-2 сейсмостойкий при установке на конструкции при воздействии землетрясения интенсивностью не более 9 баллов по MSK-64.
	2.3.7 Максимальная высота над уровнем моря для эксплуатации преобразователей ЭНИП-2 – 3500 метров.
	2.3.8 Норма средней наработки на отказ преобразователей ЭНИП-2 в нормальных условиях применения составляет 100000 ч.
	2.3.9 Полный средний срок службы преобразователей ЭНИП-2 составляет 20 лет. Среднее время восстановления работоспособного состояния преобразователей ЭНИП-2 не более 1 ч.
	2.3.10 ЭНИП-2 соответствуют требованиям ТР ТС 004/2011 «О безопасности низковольтного оборудования, ТР ТС 020/2011 «Электромагнитная совместимость технических средств» (декларация о соответствии ЕАЭС N RU Д-RU.НВ26.В.01230/20 от 20.04.2020).
	2.3.11 Преобразователи ЭНИП-2 зарегистрированы в Государственном реестре средств измерений за № 56174-14. Свидетельство об утверждении типа средств измерений ОС.С.34.001.А №53757/2 от 26.12.2018.
	2.3.12 По требованиям безопасности преобразователи ЭНИП-2 соответствуют ГОСТ 12.2.091-2012.
	2.3.13 Степень защиты IP40 для модификаций ЭНИП-2-…-Х1, ЭНИП-2-…-Х3 и IP20 для модификации ЭНИП-2-…-32 по ГОСТ 14254-2015. Преобразователи ЭНИП-2 должны устанавливаться в шкафах телемеханики: в шкафах со степенью защиты до IP54 – без дополнительной ве...
	2.3.14 ЭНИП-2 являются многофункциональными, восстанавливаемыми, ремонтируемыми изделиями и предназначены для круглосуточной эксплуатации в стационарных условиях в производственных помещениях.

	2.4 Метрологические характеристики
	2.4.1 Метрологические характеристики преобразователей ЭНИП-2 указаны в таблице 2.7.
	2.4.2 Преобразователи ЭНИП-2-…-Х1, ЭНИП-2-…-Х2 соответствуют требованиям 2.4.1 при нормальных условиях применения, перечисленных в табл. 2.6. Время усреднения измеряемых параметров преобразователей 50 мс (в передаваемых параметрах это так называемые «...
	2.4.3 Пределы дополнительной погрешности измерений, вызванных воздействием влияющих величин, приведены в таблице 2.8.
	2.4.4 Межповерочный интервал – 8 лет.

	2.5 Дискретные входы
	2.5.1 Общими для всех преобразователей являются следующие характеристики дискретных входов:
	2.5.2 ЭНИП-2-…-X1 для ввода состояний дискретных сигналов имеет 4 или 8 дискретных входов (обозначаются на лицевой панели как DI), также доступна модификация без дискретных входов.
	2.5.3 ЭНИП-2-…-32 для ввода состояний дискретных сигналов имеет 12 дискретных входов.
	2.5.4 ЭНИП-2-…-X3 для ввода состояний дискретных сигналов имеет 5 дискретных входов;

	2.6 Дискретные выходы
	2.6.1 ЭНИП-2-…-21 обеспечивает управление коммутационными аппаратами или механизмами через внешние модули ввода/вывода ЭНМВ-1, подключаемые через разъем RS-485-2. К ЭНИП-2 может быть подключено по магистральной схеме до 4 модулей ЭНМВ-1.
	2.6.2 ЭНИП-2-…-11 обеспечивает управление коммутационными аппаратами или механизмами через внешние модули, подключаемые через разъем RS-485-2 (аналогично ЭНИП-2-…-21, количество внешних модулей до 4) и/или встроенные дискретные выходы, реализованные н...
	2.6.3 ЭНИП-2-…-32 обеспечивает управление коммутационными аппаратами или механизмами через внешние модули, подключаемые через разъем RS-485-2 (аналогично ЭНИП-2-…-21, количество внешних модулей до 4) и/или встроенные дискретные выходы реализованные на...
	2.6.4 ЭНИП-2-0-…-X3 обеспечивает управление коммутационными аппаратами или механизмами через встроенные дискретные выходы, реализованные на базе электромеханических реле.

	2.7 Аналоговые выходы
	2.7.1 ЭНИП-2-…-41 имеет возможность трансляции измеряемых и рассчитываемых параметров с помощью настраиваемых уровней аналоговых сигналов. Всего ЭНИП-2-…-41 имеет четыре аналоговых выхода AO1…AO4. На каждый выход может быть задан свой диапазон аналого...
	Ниже приведен перечень доступных к настройке диапазонов:

	2.8 Питание
	2.8.1 Для модификаций ЭНИП-2-Х/Х-220-ХХ:
	Характеристики блока питания ЭНИП-2-Х/Х-220-ХХ приведены в таблице 2.15.
	Вход питания ЭНИП-2-Х/Х-220-ХХ универсальный (может подаваться напряжение и переменного, и постоянного тока).
	Вход питания ЭНИП-2-Х/Х-220-ХХ униполярный (устройство будет работать при подключении напряжения постоянного тока как прямой, так и обратной полярности).
	Допустимый перерыв в питании с сохранением работоспособности прибора не более 300 мс.
	2.8.2 Для модификаций ЭНИП-2-Х/Х-24-ХХ:
	Характеристики блока питания ЭНИП-2-Х/Х-24-ХХ приведены в таблице 2.16.
	На вход питания ЭНИП-2-Х/Х-24-ХХ следует подавать напряжение только прямой полярности. Данные модификации имеют защиту от подключения неправильной полярности (устройство не включится).
	2.8.3 Для модификаций ЭНИП-2-Х/Х-110-ХХ:
	Характеристики блока питания ЭНИП-2-Х/Х-24-ХХ приведены в таблице 2.17.
	На вход питания ЭНИП-2-Х/Х-110-ХХ следует подавать напряжение только прямой полярности. Данные модификации имеют защиту от подключения неправильной полярности (устройство не включится).
	2.8.4 ЭНИП-2 обеспечивает нормальную работу при произвольном изменении напряжения питания в пределах рабочего диапазона.
	2.8.5 Выставление напряжения питания ниже предела рабочего диапазона не приводит к выдаче ложных команд преобразователем ЭНИП-2.
	2.8.6 Потребляемая мощность по цепи питания:
	2.8.7 Пусковой ток всех модификаций ЭНИП-2 не превышает 16 А в течение 1 мкс. Рекомендации по выбору номинального тока автоматического выключателя приведены в табл. 2.18.
	2.8.8 Обозначение клемм питания ЭНИП-2 представлено ниже:

	2.9 ЭМС и изоляция
	2.9.1 Преобразователи ЭНИП-2 соответствуют требованиям 2.4.1 через 2 мин. после воздействия кратковременных перегрузок, указанных в табл. 2.19.
	2.9.2 Требования ЭМС к портам преобразователя ЭНИП-2, регламентированные стандартами ГОСТ Р 51317.6.5-2006 (по классу соответствует: размещение H, соединение h) и СТО 56947007-29.240.044-2010, приведены в табл. 2.20.
	2.9.3 Сопротивление изоляции между каждой независимой цепью (гальванически не связанной с другими цепями) и корпусом, соединенным со всеми остальными независимыми цепями, преобразователя ЭНИП-2 более 100 МОм при напряжении постоянного тока 500 В.
	2.9.4 Электрическая прочность изоляции преобразователя ЭНИП-2 соответствует требованиям:
	2.9.5 Преобразователь ЭНИП-2 выдерживает испытание импульсным напряжением со следующими параметрами:


	3 Устройство и функциональные возможности
	3.1 Принцип работы (на примере ЭНИП-2 Стандарт)
	3.1.1 Структурная схема преобразователя ЭНИП-2 приведена на рисунке3.1.
	ЭНИП-2 оснащен часами реального времени, методы синхронизации которых описаны в п. 3.6.
	3.1.2 В ЭНИП-2 реализована возможность фиксации измеренных параметров на срезах астрономической секунды. С помощью ПО «ES Конфигуратор» на любом интерефейсе можно определить, какие именно данные необходимо передавать – фиксированные, быстрые или усред...
	3.1.3 Для различных схем подключения к измерительным цепям может быть применен один и тот же тип ЭНИП-2. Выбор используемой схемы подключения осуществляется в ПО «ES Конфигуратор» в настройке «Схема подключения» (3-проводная или 4-проводная).
	3.1.4 Время доставки параметров при использовании протокола МЭК 60870-5-101 зависит от количество принимаемых параметров, их апертуры, формата передаваемых значений (INTEGER или FLOAT, с меткой времени или без). В любом случае использование МЭК 60870-...
	3.1.5 Для модификаций ЭНИП-2-…-X1, ЭНИП-2-…-32 предоставляется возможность настройки диапазона измерения тока. Доступен один из следующих вариантов:

	3.2 Телесигнализация
	3.3 Телеуправление
	3.4 Интерфейсы и протоколы обмена данными
	3.4.1 Доступные интерфейсы в модификациях ЭНИП-2-…-X1:
	3.4.2 Интерфейсы RS-485 имею следующие характеристики:
	3.4.3 Интерфейсы Ethernet:
	3.4.4 USB
	Служебный интерфейс. Предназначен для конфигурирования, просмотра измеряемых параметров, обновления микропрограммы. Может также использоваться для работы в режиме преобразователя USB в RS-485 (внешний интерфейс – RS-485-2   ЭНИП-2) – так называемый «U...
	3.4.5 Выбор параметров портов, а также протоколов производится с помощью ПО «ES Конфигуратор»
	3.4.6 Описание ГОСТ Р МЭК-870-5-1-95 (FT3) приведено в Приложении Д, ЭНИП.411187.001 РЭ.
	3.4.7 Все измерения могут передаваться в формате с плавающий запятой – float, с учетом модификации и коэффициентов трансформации, или в целочисленном формате – int16, в этом случае передача осуществляется в квантах в соответствии с табл. 3.1.
	3.4.8 Настройки интерфейсов по умолчанию:
	3.4.9 Для доступа к web-странице для конфигурирования ЭНИП-2-…-X1 - необходимо набрать в адресной строке браузера:

	3.5 Логические выражения
	3.6 Часы
	3.6.1 Преобразователи ЭНИП-2 оснащены часами реального времени. Наличие часов позволяет присваивать метки единого астрономического времени записям в журналах преобразователя и передавать параметры посредством стандартных протоколов с метками времени. ...
	3.6.2 Синхронизация часов преобразователей ЭНИП-2-…-X1, ЭНИП-2-…-32 осуществляется:
	3.6.3 Рекомендуемый период синхронизации часов по протоколам ГОСТ Р МЭК 60870-5-101-2006, ГОСТ Р МЭК 60870-5-104-2004 – не реже 30 сек. В модификациях ЭНИП-2-…-X1, ЭНИП-2-…-32 для контроля синхронизации настраивается «время актуальности». При отсутств...
	3.6.4 В часах ЭНИП-2-…-X3 с поддержкой синхронизированных векторных измерений используется термокомпенсированный кварцевый генератор и требует постоянной синхронизации от источников точного времени: от внешних устройств по протоколу IRIG-A, IRIG-B, PT...
	3.6.5 Выбор настроек синхронизации времени в ЭНИП-2 осуществляются посредством ПО «ESConfigurator» в разделе Часы.

	3.7 Журналы
	3.8 Измерение энергии
	3.9 Дисплей
	3.9.1 Модификации с поддержкой синхронизированных векторных измерений ЭНИП-2-…-13 и ЭНИП-2-…-23 имеют цветной сенсорный дисплей 4.3” размером 480х272 точек. Режим работы дисплея непрерывный.
	3.9.2 Для модификаций ЭНИП-2-…-Х1 и ЭНИП-2-…-32 доступны внешние модули индикации ЭНМИ. Подключение осуществляется к любому интерфейсу RS-485. Подробнее о модулях ЭНМИ см. в ЭНМИ.422953.001 РЭ.
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