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BeepneHue

Hactoswee pykoBoacTBO noO 3kcnayatauuu (manee - P3) npeobpasosatenein
N3MepuUTENbHbIX MHOrO@YHKUMOHaNbHbIX JHUIM-2 (nanee - JHUI-2) npegHasHavyeHo gna
obecneyeHnss noTpebuTens BCEMM CBEAEHMSIMWU, HEOOXOOMMbIMKM ONAS NPaABUILHOM
akcnayatauumn SHUM-2. P3 copepXuT TexHMYeCcKkmne AaHHble, onncaHme paboTbl, yKa3aHms
MO MCNONIb30BAHWUIO, TEXHUYECKOMY OOCNYXMBAHUIO, YNAaKOBKe, TPAHCMOPTUPOBAHUIO WU
XPaHEHUIO, a Takxke cxembl nogknuveHns JHUM-2 K m3mepuTenbHbIM LeEnsM, LensMm
NUTaHKA, TeneynpasfieHuns, TenecurHanusaummn, n uudposbiM nHTepdencam. [lo Havana
paboTbl ¢ JHUIM-2 Heob6Xx0AMMO 03HAKOMUTBLCS C HAacToAWMM P2,

Lenesas rpynna

Hactoswee P3 npepHa3HauyeHO AN nepcoHana, OCYLEeCTBASKOLWEro NPOeKTUpPOBaHMe,
YCTAHOBKY, HaNafKy YCTPOMICTB.

Cdepa peiicTBua AOKYMEHTA
P23 pacnpocTtpaHseT gencrtene Ha MognMdUKaLnu:

e DHWM-2 Cranpapt

e SOHWM-2 KomnakT

e SHUI-2 YCBU -

e SHWM-2 MNaHenb
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Moanepxka

Echm y Bac BO3HMKAM BOnpochkl, obpaliantecb, MOXaNnyncTa, B CNyx0Oy TexHUYeCKom
NoAAEPXKKK:

TenedoH: +7 (8182) 65-75-65

Usrorosutenno
00O "MHxeHepHbIN LueHTp "JHeprocepsuc”, r. ApxaHrensck, 163046, yn. Kotnacckas, 26.

MpuMmeyanusa: Mcnonb3syrite npeobpasosatens SHUM-2 ToNbKO NO Ha3zHAYEHMIO, KAaK YKA3aHO B
HacTosilwem PykosoacTse.

YctaHoBka M obcnyxmBaHue — npeobpasosatenss  JHWUIM-2  ocywecTsnseTca  TOJIbKO
KBaNMAULMPOBAHHBIM U 0OYYEHHBIM NEPCOHANOM.

MNpeobpasoBarenb SHUIM-2 [OMKEH 6bITb COXpaHeH oT yAapoB.
Mopkntouante npeobpasosatens JHUM-2 TOABKO K MWCTOYHMKY MWUTaHUS C  HaMNpshKEHUEM,
COOTBETCTBYIOLMM YKa3aHHOMY Ha MapKUPOBKe.

BHumaHue! [TporpamMMHoe obecneyeHne NOCTOSHHO COBEPLUEHCTBYETCS M AOMONHSAETCS HOBbIMU
dYHKUMOHaNbHbIMK HacTpoikamu SHWUM-2. Mpoussoautens octaBnseT 3a co60iM NpaBo BHOCUTb
nsMeHeHus u ynydwenus B N0 6e3 ysegomneHus notpebutenen.
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0603HaYeHUs U COKpaLLEHMS

0603HauyeHUsa U COKpaLLeHUs

B HacToAWwEeM pykoBOACTBE MO 3KCMAyaTaUMM NPUMEHSAIOTCA creaylowme 0603HavYeHUsa m
COKpaLleHus:

e ACHY - aBTOMaTM3MPOBAHHAs CMCTEMA AUCNETYEPCKOrO YNPABNEHMS;

AL - aHanoro-uudposon npecbpasosartens;

o KUX-punbTp — GUALTP C KOHEYHOM MMMYNLCHOM XapaKTEPUCTUKOM;
e KI1TM - KOHTpOAUpPYEMbIN NYHKT TeIeMEXAHUKMK;

e MK - MUKpPOKOHTpOSNep;

e [IM - npeobpasoBartenb MHTEPpHENCA;

e [IK - nepcoHanbHbIM KOMNbIOTEP;

e [10 - nporpaMMHoe obecneyeHue;

e C(MIP - cucteMa MOHUTOPUHIA NEPEXOAHbIX PEXXMMOB;

e ([l - curHanbHbIM Npoueccop;

e CCIWN - cnuctema cbopa 1 nepenayun UHGOpMaLMK;

e TW - TenensmepeHus;

e TWW - nHTerpanbHble TeNensmMepeHns;

e TUT - Tekywme TenenmepeHus;

e TC - TenecurHanusaums;

e TY - TexHuyeckue ycnosus;

e YCBW - ycTpOMCTBO CUHXPOHM3MPOBAHHbBIX BEKTOPHbIX M3MEPEHUN;
e YC/[ - ycTporcteo cbopa AaHHbIX;

e DOMC - 3nekTpoMarHMTHas COBMeCTMMOCTb;

e PE - (aHrn. Protective earth) 3awmTHOE 3a3eMneHue;

e PMU - (aHrn. Phasor Measurement Unit) ycTpOMCTBO CUHXPOHU3UPOBAHHbIX
BEKTOPHbIX M3MEPEHUN;

e RTU - (anrn. Remote Terminal Unit) yaanéHHbii TepMmuHan (c6opa AaHHbIX);
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0603HaYeHUs U COKpaLLEHMS

e SCADA - (ab6p. ot aHrn. Supervisory Control And Data Acquisition) ucneTtyepckoe
yrnpasneHune n cbop AaHHbIX.
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OnucaHue yCcTpoicTea

1.1
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OnucaHue ycrpoiicTea

HasHaueHue

Yctporictea DHUM-2 ocylwiecTBnsOT n3MepeHMe NapamMeTpoB PEXMMOB 3NEKTPUYECKUX
ceTel nepemMeHHOro TpexdasHOro Toka C HOMMHanbHOM 4Yactoton 50 [, MHAMKAUMIO
CUHXPOHU3UPOBAHHbLIX BEKTOPHbIX M3MEPEHWUM, BbINOMHAKT (QYHKUMKA TeneynpasieHus,
TeNecMrHanm3aumMm M TeXHMYeCKoro yyeTa 3neKTpodHeprum c obecneyeHvem obmeHa
MHbOpMauMen No rasibBaHMYeCKU pa3Ba3aHHbIM LMPpPOoBbIM MHTepdencam RS-485 n/mnm
Ethernet.

JHWUM-2 npepHa3HayeHbl ANs MPUMEHEHUsi B COCTaBe cucTeM cbopa M nepepaum
MHOPMAUMKM  TPAHCPOPMATOPHLIX  MNOACTAHUMK,  pacnpenenuTeNibHbIX  MYHKTOB,
anekTpocTaHumn. DHWUIM-2  no3BongaT  co3paBaTb  pacnpefeneHHble  CUCTEMbI
TeneMexaHUK1, CUCTEMbl TEXHUYECKOro y4yeTa 3/eKTpO3Heprum, CUCTeMbl MOHUTOPUHIA
KayeCTBa 31eKTPUUYECKOWN IHEPTUU, CUCTEMbI MOHUTOPUHIA NEPEXOLHbIX PEXUMOB.

JHWM-2 obecneunBatoT nepenavy MHGOPMALMM KaK HANpaMyto, Tak U B COCTaBe CUCTEM
TeNeMexaHUKM 4yepe3 cepBepa TefeMexaHuKn WnuM  YCTpoucTBa cbopa  AaHHbIX
(KOHTpONMpyeMmble NyHKTbl TenemexaHuku), Hanpumep, SHKC-3M 1 SHKM-3.



OnucaHue yCcTpoicTea

1.2

JHWUM-2 CranpapT

YcnoBHoe o6o3HaueHue: DHUM-2-...-X1.

lNpeobpa3zosatens JSHWI-2 BbINONHEH B AMTOM  KOpryce M3  NAacTMacChbl, He
noaaepxuBatowen ropeHune. NpegHasHadeH ong kpennenuus Ha DIN-penbc. MimeeT Bxoabl
TOKA W HanpshKeHus Ons M3MepeHus napameTpoB TpexdasHon cetu. [ns obecneyeHus
NAOMOMPOBAHUS  U3MEpUTENbHbIX Lenerk npefycMOTPeHa BO3MOXHOCTb YCTAaHOBKM
HaK1agHOM NPO3pPavyHOM KpbIWKKM C OTBEPCTMAMM nom naoMbbl. Hwxke npeactaBneHbl
rpynnbl  MOAMMUKAUMIA, OTAMYAOWMXCS HAbopaMu AMCKPETHbIX BXOAO0B/BbIXO4OB W
KOMMYHMKAUMOHHbIMU MHTepdencamum.

Moaudukaumum «MUHUMYM»

UsB RS-485-1 Mutanue R5-485-2

21 22 23 24 25 26

GNO D+ D- @ N/~ Liv

RS-485-1  NWUTAHME RS-485-1 NWTAHMUE
s L L)

w

IP40

CAT Il
RS-4852  A2V=

F e

| 1P40
CAT i

iy JHUN-2

Ib Ie

= 3HUN-2 ©
Ib lc Ua Ub U Un

9

WamepuTtensHele Lenu

Pucynok 1.1. SHWIM-2-...-A1E0-01 (cneBa) u SHUM-2-...-A2E0-01 (cnpaga)

Moandukauns IHUM-2-...-A1EO0-01: Ha kopnyc BbiBeAEeHbl KNeMMbl Af1 NOAKNIOYEHUS
M3MEepUTENbHbIX LIeNen ToKa M HaNpsKeHus, uenen nutaHms, nHtepdenca USB, a takxke
undposoro nHtepdenca RS-485. Ha nuueson naHenn SHUIM-2 npucyTCTBYOT MHAMKATOP
pabotbl nopta RS-485-1, a Takxe MHAMKATOP NUTAHUS.

Mopudukauns SHUIM-2-...-A1E0-01 pononHeHa BTOpbIM MHTEpdencom RS-485 (RS-485-
2), KOTOpPbIA KOHCTPYKTUBHO BbINONHEH B BUAe ABYX pa3beMoB RJ45:

e J/IeBbl pa3beM A1 NOAKMYEHUS BHEWHMX Moaynen SHMB-1;

e [paBbli pa3beM C KOHTaKTaMu NuTaHus (24 B=) ong nogknoveHus BHeWHero Moayns
MHAMKALMK (BOMYCKAETCA NOAKIOYEHUE NPSIMbIM MATY-KOPAOM UHAMKATOPOB TUNA
JHMW-3-24-X, SQHMU-4-24-2, SHMUN-4M-24-2 vnn DHMU-7-24-1).

JHWM-2, PykosoacTeo no skcnayataumu, JHNUM.411187.002 P3. Pen 07.2023 10



OnucaHue yCcTpoicTea

Moaudumkaumn «MUHUMYM naKOC»

3 AUCKPETHBIX BbIXOAa 4 AUCKPETHbIX BXOAA

1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

©<_+ D01 D02 DO3 DOC DI DI2 DI3 Di4 DIC 424V GND D+ D- @ N/- Lis
RS-485-1 _MUTAHUE

FT 1

P IP40
CAT Il

RS-485-2 N2 V:

©

Ua Ub U Un

MHpukaTopsl

8 AMCKPETHBIX BXOAOB

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

&4 DI1 Di2 DI3 DI4 DI5 DI4 DI7 DIB DIC +24V6ND D+ D- @ N/- L/+
RS-485-1__MUTAHME
(1}

Fr s

IP 40
CATIN

Pucynok 1.2. 3HAM-2-...-A2E0-11 (cnesa) u SHUIM-2-...-A2E0-21 (cnpaBa)

OHUM-2-...-A2EOQ-... B OTIMYMKM OT Npeablaywen Mogndukaumm 4ONoNHIeTCs kKnemmamm 8
AnckpeTHbix Bxogos (QHWUM-2-..-21), 4 BxopmoB u 3 Bbixogos (IHWUI-2-...-11),

aHanorosbiX BbIxoaoB (SHUIM-2-...-41).

Moaudukaumum «OnTumMym»

100Base-TX RS-485-3

1 1213 14 15 16 17|18 19 20 21 22 23 24 25 26

O‘:E.—- DIl DI2{DI3 DI4 DIS DI6 DI7|DI8 DIC +24VGND D+ D- @ N/- L+

RS-485-1_ MWTAHUE
12345 LA
= LT RO

AT T T T 7

I IP4)

kY
CAT Il

LAN RS-483-3 RS-~485-2

- dHUN-2

lc

SFP

11 12 13 14 15 )6 17 18 19 20 21 22 23 24 25 26

®<- DI DIz DI3 Di4 DIS (16 DI7 DI8 DIC +24V GND D+ D- @ Ni- L/+
RS-485-1 TMUTAHUE
.

L

P40

CAT Il

PucyHok 1.3. SHUM-2-...-A3E4-21 (cneBa) u IHUIM-2-...-A2SFP4-21 (cnpaBa)

Mopudukauumn IHUM-2-...-A3E4-X1 oTnmMyaloTca OT npeaplaylimx HanuyineM TpeTbero
nopta RS-485 (RS-485-3) u untepderica Ethernet 100Base-TX nnu SFP-pasbvema.
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Moaudukaumm «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

©<_+ DI1 DI2 DI3 DI4 DI5 DI§ DI7[DI8 DIC +24V 6ND D+ D- @ N/- L= &<+ DIl DIz DI3 DI4 DIS [Dié DI7 DI8 DIC +24/ GND D+ D- @ N/- L
RS-LBS-'I’ ‘HMTAHME - - RS-485- I HMTAHME

'.%ljj 15‘:J

| CATHI

CAT I
LAN-2 RS-485-2 A24 V=

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

Pucyrok 1.4. Mogndukaumm JHUM-2-...-A2E4x2...

Mopaudukauumn IHUM-2-...-A2E4x2-X1 (SHUM-2-...-A2E4x2FX-X1) oTAanyaoTca Hanuumnem
AByx nopToB Ethernet, koTopble paboTalT Kak BCTPOEHHbIM KOMMYTAaTOp C NOALEPXKKOM
npoTokonoB pesepsupoBaHns RSTP n PRP.

MonHas cneuMdukauMsa Koda 3aKasa, Y4YMTbIBAKOLLAN BCE BO3MOXHble MoAudUKaLUM
JHUM-2-...-X1, npuBeaeHa Ha CnenyroLLen CTpaHuLe.
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OnucaHue yCcTpoicTea

HomuHaneHoe HanpaxeHue
100 — 57.7 (100) B
400 — 230 (400) B
690 — 400 (690) B

HomMuHanbHbIM TOK

41—-1A
45—-5A

Hanpmkeuue MUTAHUA

220 —100...265 B~ nan 120...370 B=
110 — 40...160 B=
24 —18..36 B=

Pabou4ee HanpsxeHHe AUCKPETHbIX BXOAO0B
(220) — 220 B=

(110) — 110 B=

He ykasaHo — 24 B=

IHUN-2-_ |/l - - [ ]

WUnrepdeiicel, AMCKpeTHbIE BXOAbI/BbIXOAbI, aHANOrOBbIE BXOADI

A1EOQ -01 —1 = RS-485
A2EQ -01 — 2 x RS-485
A2EOQ - 11 — 2 x RS-485,
A2EOQ - 21 — 2 x RS-485,
A2EQ -41 — 2 x RS-485,
A3E4 - 11 — 3 x RS-485,
A3E4 -21 — 3 x RS-485,
A3E4 -41 — 2 x RS-485,

A2E4x2  -11 —2 x RS-485,
A2E4x2  -21 —2 x RS-485,
A2E4x2  -41 -2 x RS-485,
A2SFP - 11 — 2 x RS-485,
A2SFP - 21 — 2 x RS-485,
A2SFP -41 — 2 x RS-485,
A2E4x2FX-11 — 2 x RS-485,
A2E4x2FX-21 — 2 x RS-485,
A2E4x2FX-41 — 2 x RS-485,

4DI3DO
8 DI
4 AO
4 DI 3DO
8 DI
4 AO
4 DI 3DO
8 DI
4 AO
4DI3DO
8 DI
4 AO
4DI3DO
8 DI
4 AO

1 x Ethernet 100Base-TX,
1 x Ethernet 100Base-TX,
1 x Ethernet 100Base-TX,
2 x Ethernet 100Base-TX,
2 x Ethernet 100Base-TX,
2 x Ethernet 100Base-TX,
1 x 1000M SC GPON,

1 x 1000M SC GPON,

1 x 1000M SC GPON,

2 x Ethernet 100Base-FX,
2 x Ethernet 100Base-FX,
2 x Ethernet 100Base-FX,

3HUN-2, PykoBoacTeo no akcnnyataumu, SHNM.411187.002 P3. Pepn 07.2023
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OnucaHue yCcTpoicTea

13

JHUM-2 KomnakTt

YcnoBHoe o603HaueHue: JHNM-2-...-32.

lpeobpa3oBaTtenb BbINOAHEH B MeTa//IMY4ECKOM  KOpryce, npeaycMaTpuUBaloLLEM
kpenneHne Ha DIN-penbc, nMb0 Ha cneumanbHbI KPOHLWITENH (LONOMHUTENbHAS OMuMS,
0603HavyeHne gna 3akasa: RM6-KP).

basoBas moaudukaums

Gl DI-DW - + G2D2D2% - +
RS-485-1 PWR1  RS-485-2 PWR2

bc e 3HUM-2

NPEOBPA3OBATE/Ib U3MEPUTENbHbIN
MHOFOOYHKUMOHANBHbIV

OHUN-2-45/100-24-A2E0-32

No 40918 02.2018

3x57,7/100B50Ty/5A L 2pBuc
[Tutaxue: 18...36 B=, 11 BA ne Poccum

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

N3meputenbHble npeobpasoBatenu 6azoon Mogmdukauumn JHUNM-2-...-32 uMerT KNeMMbl
AN NOAKNIOYEHUS  U3MEPUTENbHbIX Lener HanpsKeHWs, KOHTPONS  HaMpsXKeHus,
TpaHchopMaTopbl 4S8 TOKOBbIX Lenen, 12 AUCKPeTHbIX BXOA0B, 3 peNneirHbIX BbiX0Aa, 2
nHTepdenca RS-485, 2 HezaBucuMbIX Bxoaa nutaHusa 18...36 B=.

MupukaTopsl L1, L2, L3 Ha navueBor naHenn OTBeYarT 3a paboTy yCTaBOK, HACTPOEHHbIX
Ha NOBbIWEHME/NOHMKEHNE HanpsXkeHna Ha Bxodax L1, L2, L3. MHoukaTop roput 3enéHbim
- YyCTaBKa BK/KOYEHA, MUraeT 3eN€HbIM — CpabaTbiBaHME MO MOHWXKEHUIO HANPSKEHUS,
MUraeT KpacHbIM — cpabaTbiBaHME MO MPEBbLIWEHUIO HaNpsSXKeHusi. HacTpolika noporos
cpabatbiBaHus ocyuwectensgerca nocpeactsom 10 «ES Kowdwurypatop» B paspene
[VCKpeTHble CUrHanbI.
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OnucaHue yCcTpoicTea

MuHumanbHaa Mmoaudukauma

62D2-D2+ -+
RS-485-2 PWR2

== IHUN-2

cATIN |
P20 D

© Ml ;

NPEOBPA3OBATENb U3MEPUTENbHbIN
MHOrOOYHKUMOHA/bHBIN

9HWN-2-15/0-24-A2E0-32
No 26848 12.2017

50Tu/5A IES siieprocepsuc
[vTanue: 18...36 B=, 11 BA Caenano & Poccuu

PucyHok 1.6. Mogndumkaums IHUM-2-...-A2E0-32

MuHUManbHasg MoandUKaLMa oTAnYaeTcs oT 6a30BOM OTCYTCTBMEM BXOLOB 4151 USMEPEHUs
HanpsXXeHusa 1 NO3BONSET U3MEPATb TOK TONbKO N0 OAHOMN (dase.

HomuHanbHbIi TOK HomuHanbHOe HanpsaxeHue

1-1A 0 — 6e3 u3MepUTENbHbBIX Lieneid HanpsKEHKS
5-5A 100 — 57.7 (100) B — noaknioyeHme yepes TH
400 — 230 (400) B — npsmoe noaxnioueHue

JHUN-2- | I/l -24-A2E0Q-32

Moaknoyerue K H3IMEPHTENDBHBIX LenamM

4 — TpexdasHoe (M3MepeHue TOKa U HANpPsHKEHKS)
1 — ogHOodaszHoe (M3MepeHne ToKa)
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OnucaHue yCcTpoicTea

14

3HWIM-2 YCBU (PMU)

YcnoBHoe o603HayeHue: SHUI-2-...-X3.

lNpeobpa3osaTtenb

JHUIM-2 BbINOAHEH B AMTOM  Kopnyce U3

NOALEPXMBAOLLEN FOPEHME.

MO,DMdJMKaIJMSI C aHanorosbimMmn uameputesnbHbiM1 BXO04aMM

& dHUN-2

verpokicTao ¢ L]

RS-485

o

© v -
<) e
d Men S

PucyHok 1.7. Mogndukaums IHUNM-2-...-A1E4-13-PTP

nnacTMacchl,

HE

N3meputenbHole npeobpasosatenv Moaudukauun IHUIM-2-...-X3 umeloT Tpu KaHana
n3mepeHui Toka (la, Ib, Ic), Tpn KaHana HanpsXXeHus oTHocMTeNnbHO 06wWwewn Toukm (Ua, Ub,
Uc, Un), 5 anckpeTtHbix Bxogos, 1 nopt Ethernet, a Takke ONUMOHANBbHO AONOMHUTENbHbIN
nopt Ethernet c nopaepxkon npotokona PTPv2, ceHCcOopHy naHenb gns otobpaxeHus
namepenui n NMOHACC/GPS-npuéEMHMK AN CUHXPOHU3ALNMU BPEMEHM.

HoMuHanbHBIi TOK
41-1A
45 —-5A

Wutepdeiicel u onuuu

HomunanbHoe HanpsxeHue
100 = 57.7 (100) B

400 — 230 (400) B

690 — 400 (690) B
HanpsxeHue nuTaHus

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

A1E4-13-PTP — 1 x R5-485, 2 x 100Base-TX, IEEE 1588v2 PTP
AlE4-23 — 1 x RS-485,1 x 100Base-TX, npueMHuk [JIOHACC/GPS

3HMN-2, PykoBoacTBo no akcnnyataumu, SJHNM.411187.002 P3. Pepn 07.2023
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OnucaHue yCcTpoicTea

Moaudukauma c noaaepxkoin M3K 61850-9-2

f

& dHUN-2

D
YCTPORETBO Chxp P X HIMOP:

RS-485
IRIG-A(B)

éﬂ??"l% 3
@M CE Bk

-l A

= P4 CNH Y7 [

PucyHok 1.8. Mogndukaumus SHUIM-2-0-...-A1E4-23

N3meputenbHble npeobpasosatenu Moaudpukauumn  IHUIM-2-0-...-X3

MMEKT

AQHaNoOroBblIX BXOA4O0B M MOAK/IKOYAKOTCS B LWMHY npouecca cornacHo MIK 61850-9-2

(yacTtoTta BbIGOPKM: 80 TOYEK HA MepuoA MPOMbLIWIEHHOM YacTOTbl). 3TU MOAMPUKALUK

MMEKT 5 AWCKpeTHbIX BXOAO0B, 3 OMCKPETHbIX Bbixoaa, 2 nopta Ethernet, a Takxe

ceHcopHyto naHenb n NNTIOHACC/GPS-npuémHuk.

Hanpnmeuue MUTAHKA

270 —100...265 B~ unn 120...370 B=

24 —18...36 B=

3HMN-2, PykoBoacTBo no akcnnyataumu, SJHNM.411187.002 P3. Pepn 07.2023
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OnucaHue yCcTpoicTea

1.5 JHWMN-2 NaHenb

YcnoBHoe o6o3HaueHue: JHUM-2-...-04.

lNpeobpa3zosatens JSHWI-2 BbINONHEH B AMTOM  KOpryce M3  NAacTMacChbl, He
noaaepxusatouiern ropexue. lNpeagHasHavyeH 01 yCTaHOBKM B KBaApaTHOE OTBEPCTME HA
naHenb.

PucyHok 1.9. Mogudukaums SHUM-2-...-04

N3meputenbHbii NpeobpasoBatenb MMeEeT YHWBEpPCaNbHble BXOAbl ANS U3MEPEHMUs TOKa
(HomuHan TT 1 man 5 A) n HanpsxkeHusa (HommHan cetn 100, 400 nnun 690 B), nHtepdencel
RS-485 w Ethernet, uBeTHOM CEHCOPHBIN 3KPaH 4S9 OTOOPaAXKEHUS U3MEPEHU.

UnTepdelricol
A2EQ — 2 x RS-485
— — g A1E4 — 1 x RS-485,1 x 100Base-TX

Hanpm«en ue NnuTaHnsa

220 — 85...305 B~ (45...55 lu) uam 100...430 B=
24 —18...36 B=
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OnucaHue yCcTpoicTea

MNpumep 3anucu o6o3HayYeHuns npeobpaszosatens SHUI-2:

® C HOMWHANbHLIM BXOAHbBIM TOKOM 5 A, HOMMHANbHBLIM BXOAHbIM HAMNPSXKEHNEM
57,7(100) B, HanpsikeHnem nutanma 100...265 B~, 45..55 'y mnnm 120..370 B=, ¢
0OHUM uHTepdericoM RS-485, npu ero 3akase M B JOKYMEHTAUMKU APYrOM NPOAYKLNMU,
B KOTOPOM OH MOXET ObITb MPUMEHEH:

«[peobpazosamenv usmepumenvHoili MHO20yHKUUOHANAbHbIU IHUI-2-45/100-220-A1E0-
01 TY4221-892-53329198-07»;

® C HOMWMHANbHbIM BXOAHbIM TOKOM 5 A, HOMWHAbHLIM BXOAHbIM HANPSHXKEHUEM
230(400) B, HanpshkeHnem nutanus 18...36 B=, c Tpema nHtepdericamm RS-485,
nHtepdencom Ethernet, ¢ 8 AMCKpeTHbIMM BXO4AaMK, MPU €ro 3aKase U B
LOKYMEHTaUMM Apyror NpoayKuun, B KOTOPOM OH MOXET OblTb MPUMEHEH:

«[lpeobpaszosamens usmepumesnbHbiili MHO20(pYHKUUOHANbHbIG IHUIT-2-45/400-24-A3E4-21
TY 4221-892-53329198-07».
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OnucaHue yCcTpoicTea

1.6 KoHcTpyKuua u rabaputHbie pasmepbl
e DHUM-2-...-X1

[abapuTHbie pa3mepbl npeobpasosatens JHUIM-2-...-X1 npuseaeHbl Ha pucyHke 1.10.

—

1M 1213 146 15 16 18 19 2 22 23 % B

GND D+ D-
R5-465-1

75 mm

CATII
LAN-1 LAN-2

a JHUN-2

110 Mm

100 mm

PucyHok 1.10. FabapuTtHble pa3mepsbl npeobpasosatens JHUIM-2-...-X1 (nuuesas naHens Modugukayuu
JHUII-2-45/100-24-A3E4-21)

e DHUN-2-...-32

[abapuTHble pasmepbl npeobpasosatens JHUIM-2-...-32 npueneHbl Ha pucyHke 1.11.
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LA z
s o
e i
o
«—
i
EAL S
NPEOBPA3OBATE/b MJMEEMTEHI:HI:WI
MHOMOOYHKLMOHANBHbBIW
3HUN-2-45/100-24-A2E0-32
Ne 40918 02.2018
WG77/100850Tu/5A RS R
[Turanue: 18...36 B=, 11 BA Caenaro & Poccwu
Y
Y
] 1 g 1 | T — ]
A
z
i@ ® |
%
*
Z
~ Y
0|
<
—
- 55 MM -
- 70 MM -
100 mm

Y

i

* - 0ns ycmpoticme, svinyuieHHbix 00 uras 2021, pazmep 51,6 mm.

0
g
g
g
g
g
g
0
) :
0
g
0
g
Pl
— il
- 38 MM -
- 53,3 MM
- 57.7 MM
- 67 MM

75 Mm

AN

PucyHok 1.11. NabaputHblie pa3mepbl npecbpaszosatens JHUIM-2-...-32.
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B komnnekt noctaBku npeobpaszosatens JHWUI-2-...-32 MoXeT BXOAUTb CMeuManbHbIN
MeTananyeckni KpoHwTenH RM6-KP, npeaHasHayeHHbIM ans yCTaHOBKM Npeobpasosartens

B KPY2 RM6 (Schneider Electric).

lNpeobpaszoatens IHUIM-2-...-32 3aKkpennsgeTcs Ha KPOHLUTEMHE C MOMOLLbD 3 BWMHTOB
M4x6 MM (n/cd), Kak NOKa3aHO Ha pucyHke 1.12.

PucyHok 1.12. Cnocob yctaHoBkM npeobpasosatens JHUIM-2-...-32 Ha kpoHwTeiH RM6-KP

[abapuTHble pa3Mepbl KpoHwWTerMHa RM6-KP npeactasneHbl Ha pucyHke 1.13.

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 1.13. FabaputHble pa3mepbl KpoHwTenHa RM6-KP
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OnucaHue yCcTpoicTBa

e JHUM-2-...-X3

[@abapuTHble pa3mepbl npeobpaszosatens JHUMM-2-...-X3 npuBeneHbl Ha pucyHke 1.14.

106 Mm

54 5 mm

- 166 mm =
i r
] & HUn-2 [
&
% =
i
&
B
e s
©
® @
il '
o O
i
i n L
| I
i
| =
=
= =
_ § (75 ] g
_ ) = RN ol —
3 {m18) “M@% | M20 | 53 ®
3 LN o S - A =
[ - . | 2
— | = |
L [ 3 P !
=
e

15w
[
(ﬁl

-
[

PucyHok 1.14. FabaputHble pa3mepbl npeobpasosatens JHUIM-2-...-X3 (nMueBas naHenb MoaMdUKALUM

3HWNM-2-45/100-220-A1E4-13-PTP)

Mog KpblLIJKOVI pacnonaratoTcd BMHTOBbIE KAeéMMbl 014 NOAKNKYEHUA U3IMEPUTENIbHbLIX

Lenen, AUCKPETHbIX CUTHANO0B M uenen nuTtaHus (cM. puc. 1.15, 1.16).
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DI5 DI3 DI1
OO0 OOO0O0OO 55, 000
OOO  pe N/ 1
Ua Ub Uc Un la* la Ib* Ib Ic® Ic DI4 DI2 DIC
Bxop, uenei HanpsxeHus Bxopn, TokoBbIX Lenen 'D‘M;i%i::b'e MutaHue
PucyHok 1.15. Pacnonoxexue knemm IHUM-2-...-X3
0 man 500 DI5 DI3 DI1
00O
OO0OO00O OO0 00O
00O PE N/- L/+
DI4 DI2 DIC
[nckpeTHble [nckpeTHble
LAN1 LAN2 — BXO/bI MutaHne

PucyHok 1.16. Pacnonoxenue knemm n untepdericos JHUM-2-0-...-X3

e JHUM-2-...-04

labapuTHble pa3mepbl npeobpasosaTtens JHUM-2-...-04 npuBeneHbl Ha pucyHke 1.17.
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am dHWUN-2

17 Mm
— b =

49 mm
-

53 Mm
B — S

59 mm
-t =

RS-485-1

RS-485-2

110 Mm
120 Mm

9HWN-2-220-A2E0-04

A

Y

PucyHok 1.17. FabaputHele pa3mepbl JHUI-2-...-04
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TexHuyeckne XapaKTePUCTUKN

2.1

211

212

213

214

2.15

TexHUUYeCcKue XapaKTepucTuKu

Bxoabl TOKa U HanpsHkeHus

HoMWHanbHble 3HAYeHWS BXOAHbIX TOKOB WM HAMpsSHKEHUM, U3MepSieMbIX MOLLHOCTEWN
npueeneHbl B Tabanue 2.1.

Tabnuua 2.1
Hamnpsxe HanpsxeHue TOK da3bl,  MOLIHOCTb MOLLHOCTb
Hue NUHEnHoe I, A dasbl, cyMMapHas,
tdasHoe, (MexaydasHoe), Pho, BT Py, BT
Uno, B Uhan, B Oh.o, BAp Qw, Bap
Sh.o, BA Sh, BA
JHWM-2-41/100... 57,7 100 1 57,7 173,1
JHWIM-2-45/100... 57,7 100 5 288,5 865,5
JHWIM-2-41/400... 230 400 1 230 690
JHWIM-2-45/400... 230 400 5 1150 3450
JHWIM-2-41/690... 400 690 1 400 1200
JHWIMM-2-45/690... 400 690 5 2000 6000
SHWMM-2-11/0-...-3 - - 1 = -
JHWMN-2-15/0-...-32 - - 5 = -

IHMUN-2-0%-... 57,7 100 5 288,5 865,5
*- ons DHUM-2 YCBU ¢ noppepxkor npuéma notoka MIK 61850 9-2 Ha Bxope mepBMYHbIE 3HAYEHUS
npeobpasyloTcs LO HOMUHANBHBIX, U BCS AaNbHeiwas 06paboTka NPOMCXOAMUT 418 STUX 3HAUYEHU.

Mpumeuanue: C auBapsa 2021 roga mogudukauma SHNUNM-2 ¢ HOMMHaNbHLIM HanpsxxeHnem 380 B
3aMeHeHa Ha MoaMPUKALMIO C HOMMHANbHBIM HanpsxeHnem 400 B. Bce xapakTepuCTUKM M CXEMbI
NOAKNKYEHMS AaHHBIX MOAUDUKALMI COBNALALOT.

HomMuHanbHoe 3HayeHue wusmepsemon 4vactotbl f, = 50 lu. HomMuHanbHoe 3HauveHue
Ko3bdUUMEHTA aKTUBHOM MOLWHOCTU COS ¢ = 1, KoapduMUMeHTa peaKTUBHOM MOLLHOCTU
sing=1.

MNonHas MowHOCTb, MoTpebnsiemMas Kaxaon nocnepoBatenbHon uenbto SHUIM-2 npwu
HOMMHAaJIbHOM 3HAYE€HUU CUJIbl TOKA U HOMUHANbHOM 3HayeHMKU YyacToTbl He bonee 0,1 BA.

MNMonHas MowHOCTb, noTpebnseMas Kaxaow napannenbHon uenbto DHWUIM-2 npwu
HOMWHANbHOM 3HAYE€HUW HAMPSBKEHUS U HOMWMHANBLHOM 3HAYEHUM 4YacToTbl, He Bonee
0,1 BA. BxogHoe conpoTtusneHue uenen HanpsxeHus — He meHee 4 MOm.

Mogudukaums SHWUM-2-...-32 wnmeeT Tpu [AONOMHUTENbHbIX AHANOrOBbIX BXOAA [ANS
KOHTpons Hanuuusg Hanpskenma (L1, L2, L3). [Onana3oH u3MepsieMbIX HaNpsiKeHUN
1...300 B AC nnun 1...400 B DC.
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2.2 U3mepsieMble napameTpbl
Ona moaudukaumnii SJHUM-2-...-X1, SJHUM-2-...-32, DHUI-2-...-04

2.2.1 JHWIM-2 obecneumBaloT M3MepeHue WM nepepavy no uHTepdericaMm nocnenoBaTeslbHOM
CBSA3M:

e RMS napaMeTpoB pexuMa 3n1eKTpUYECKON CeTu:

— CpefHeKBagpaTUyYeCcKne 3HAYeHUs MEepPeMEHHOr0 TOKa WM HanpskeHus, aKTUBHOM,
peakTUBHOM M MOSIHOM MOLLHOCTEW, IHEPrMM aKTUBHOW U PEAKTUBHOW B MPSIMOM U
0O6paTHOM HamnpaBneHMsX;

e MapaMeTpOB PeXMMa 31eKTPUYECKOM CETU HA OCHOBE TOKOB M HaMpsiXKeHU OCHOBHOM
4acToThl:

— [OEencTBylowmMe 3Ha4YeHUs NMepemMeHHOro TOKa, HanpshkeHwe, akTUBHOW, PeaKTUBHOM M
NMOJIHOM MOLLHOCTEWN;

— Y4acToTbl CETH;
— KO3 dMLUMEHTOB MOLLHOCTHM COS @ (tg @; @) (noda3Ho n cpeaHero);

— OTAEeNbHbIX MapaMeTpoB KAYeCTBA 3JNEKTPOIHEPrMM —  HaMpSHXKEHWE HyneBon
nocnepnosatenbHocTh (Ug), HanpsbkeHue npsmon nocnepgosatenoHoct (Us), HanpsbkeHne
obpatHon nocneposatenbHoctn (Uz), KO3POUUMEHT HECMMMETPUM HAMNPSHKEHUM MO
obpaTtHon nocnepoBatenbHOCTU (Kau), KOIDPUUMEHT MCKAXKEHUS CUHYCOMAANBHOCTU
kpuon Hanpspkenus (Ky), Tok Hyneson nocnepgosaTensHoctu (lg), ToK npsiMou
nocneposatenbHoctn (l1), ToK o6bpaTtHoM nocnegosatenbHoctn (l2), KoadbdUuMeHT
HecumMmeTpun ToKoB (Kz), KOIDPUUMEHT MCKAXKEHUS CMHYCOMAANBHOCTU KPUBOM TOKA
(K), koadPuumMeHT rapMoHUYecknx nckaxenun (THD).

2.2.2 OHUM-2 obecneunBaloT nepefavyy M3MeEpPSiEMbIX W BbIYUCASEMbIX MApaMeTpoB B

COOTBETCTBMM C Tabnuuen 2.2 no umdposbiM nHTepdercam RS-485 (no 3 wrt.) u Ethernet
100Base-TX (oo 4 knueHTOB).

Tabnuua 2.2
3-x 4-x
O603Haue
Mapametp e npoBoAHas npoBoAHas
cxema cxema
[LevicTBytowee 3Ha4YeHWe Ha3HOro HanpsHKeHus Us - +
Uc = +
CpenHee pevicTBylollee 3Ha4YeHne da3Horo HanpsokeHns | Uepo, - +
Uns + +
[LevicTByrowee 3HavyeHne MexayhaszHoro HanpsKeHus Usc + +
Uca + +
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3-x 4-x
Mapametp OBOSHANE npoBoAHas npoBoAHas
cxema cxema

CpepHee pevicTBytolLee 3HaYeHUe Mexayda3Horo Ucpn. . .
HanpsxeHus

Ia + +
[evicTByrowee 3HayeHne $hasHOro Toka lg + +

Ic + +
CpenHee peiicTBylollee 3Ha4YeHMe Ga3HOro ToKa lep + +

Pa o +
AKTMBHas MOLIHOCTb a3bl HarpysKu Ps = +

Pc o +
CyMMapHas akTMBHAs MOLWHOCTb P + +

(0] - +
PeakTnBHas MowHOCTb dasbl HAarpysKku Qe - +

Qc - +
CyMMapHas peakTMBHas MOLLHOCTb Q + +

Sa - +
[MonHasg MOWHOCTb a3kl HAarpy3ku Sg - +

Sc S +
CymMmapHas nonHas MoWHOCTb S + +
Yacrota cetu F + +
AKTMBHas 3Heprus Wh + +
PeakTnBHas s3Heprus Varh + +
¢ daza A Cos/tg/@a - +
¢ daza B cos/tg/Ps - +
® dpaza C C0s/tg/®c - +
@ obwnii cos/tg/® + +
HanpskeHue HyneBow NocnenoBaTe/ibHOCTH Uo - +
HanpsskeHne npamoi nocnenoBaTelbHOCTH Uy - +
HanpsxeHne obpaTHOM NnocnenoBaTeNibHOCTH U, - +
Ko3apdrumeHT HeCMMMETPUM HANPSXKEHUI MO 06paTHOM

U - +

Uz
nocnenoBaTesibHOCTU Kzu =U_
1

KoadbdpuumneHT nckakeHns CMHyComMaanbHOCTM KpUBOM

[u2-u 2 Ky - +

HanpsxeHus Ky=

Uin

TOK HynieBOM NocnenoBaTe/IbHOCTH lo - +
Tok npamMor nocnenoBaTebHOCTH P - +
Tok 0bpaTHOM NocnenoBaTeNIbHOCTH I, - +
AKTMBHasi MOLLHOCTb HYNEBOM NOCNeA0BaTENbHOCTH Po - +
PeakTnBHas MOLLHOCTb HYNEBOM NOC/IEA0BATENbHOCTH Qo = &
KospduumeHT HecumMMeTpum TOKOB No 06paTHoO K

2 - +

1
nocnepoBatenbHocTv Ky =1_2
1

KoadpdurumeHT nckakeHms CcMHyconaanbHOCTU KpUBOM

,’lz—lmz Ki - +

Iin
KoadpdurumeHT rapMoHUYECKNX UCKAXKEHUN

ToKa K=

THD=(P-P1)/P; THD ] i
MpumeyaHus:
1. 3HaK «+» UK «-» 0603HAYAET U3MEPSETCA UNU HE U3MEPAETCS AAHHbIM NapaMeTp AN YKa3aHHOM CXeMbl
NOAKIOYEHMS;

2. 3Ha4YeHNa TOKOB, Haﬂpﬂ)KeHMVI M MOLLHOCTEN TaKXXe BbIYMCISIOTCS U MO OCHOBHOM rapMoHuKe;
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223

224

2.2.5

2.2.6

227

3. NoA CpefHMM [OEeWCTBYHLWMM 3HavyeHneM (asHoro Toka (hasHoro u MexaydasHoro HanpskeHwui)
NOHUMaeTCs cpefiHeapnPMeTUUecKoe 3HaYeHUe CYMMbl AeiCTBYIOLLMX 3HaYeHUM (a3HbIX TOKOB (PasHbIX U
MexaydasHbIX HanpsXKeHu).

CxeMa nNOOKNHOYEHMS K  UM3MepuUTeNbHbIM  LENsM  YHMBEPCaNbHAa: Tpex- WM
YeTbIPEXMPOBOAHAS,  33[3eTcs C MOMOWbI  NporpaMmHoro  obecnedyeHus
«ES KoHdwurypatop».

Mpy HeobXoAMMOCTM WMMEEeTCs BO3MOXHOCTb BKIOUYMTL (YHKLMIO OTCEYEHMS ManblX
3HayeHMi, B ITOM CJlyyae 3HAYEHMS TOKOB M HAMPSHKEHWUM Huxe nopora OyoyT
nepenaBaTbCsl HyneBbiMW. [lapaMeTpbl MOPOroB OOHYNEHWS BTOPUYHLIX 3HAYEHWH NO
YMOJIYaHMIO YKa3aHbl B Tabn. 2.3.

Tabnuua 2.3

DasHoe 57,7 B 1B 0,5B

HanpsxeHue 2308 4B 2B
400 B 8B 4B

Nuneiinoe 100 B 1,73 B 0,87 B

HanpsKeHHe 400 B 6,93 B 346 B
690 B 13,86 B 17,32 B

Tox 1A 8 MA 4 MA
5A 40 MA 20 MA

Korpa 3HauyeHue namepseMon BennumHbl 6b10 0, HEHyNeBoe 3HAaYeHWe NpUAET TONbKO
nocne Toro, Kak U3MepeHHoe 3HayeHue NPEeBbICUT 3HaYeHMe nopora npesbiweHus. Koraa
3HayeHue n3MepsaemMon BennynHbl 6bin10 He HynesbiM, O NPMAET TONLKO NOCAe TOro, Kak
M3MepeHHOe 3HaYeHMe CTAHET MeHbLUe 3HaYEeHUS NOPOra NP CHUKEHUN.

Mpu HacTpoike npubopa 3a4aéTCA MOPOr Mpu MPEBbIWEHUU U TUCTEPE3NUC (MOPOr Npu
CHUXXEHWUM PaBEH Pa3HOCTM 3TUX NAapaMeTpoB).

[Ons Bcex Mogndukaumim fOCTyMHA NPOrpaMMHas MHBEPCUS HANPaBAEHUS TOKA MO KaXXa0M
n3 Tpéx das.

JHWM-2 obecneunsatoT 06paboTKy M Nepenayvy aHaNOroBbIX NApaMeTpOB, MNOMYYEHHbIX OT
BHELWHUX YCTPONCTB. NopaepxxnBaemble YCTPOMCTBA M NAapaMeTpbl:

e beckoHTakTHbIM gaTunk Temnepatypbl «ITS», oo 10 3HaueHWn TemnepaTtyp;
e Mopynu BBOAa/BbiBOAa JHMB-1-8X8, SJHMB-1-8P2T, no 10 aHanoroBbix NapaMeTpoB.
Ona mogudukaumuin JHUM-2-...-X3

Mopudukauumn SHWUIM-2-...-X3 BbINOAHAT YHKUMM YCTPOMCTB CUHXPOHU3MPOBAHHbIX
BEKTOPHbIX M3MEPEHUN U OCYLLECTBAAOT U3MEPEHUS:

e 3HAa4YeHUM Moaynen CUHXPOHU3UPOBAHHBIX BEKTOPOB (ha3HbIX HANPSXKEHUN;

e 3Ha4YeHWM Moaynen CUHXPOHU3UPOBAHHbLIX BEKTOPOB (ha3HbIX TOKOB;
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e 3HAYeHMI abCONOTHOrO YrNa CUHXPOHWU3UMPOBAHHbBIX BEKTOPOB (Pa3HbIX HAMPSKEHW;

e 3HayeHMM abCONOTHOrO Yrina CUHXPOHU3UPOBAHHbIX BEKTOPOB (Pa3HbIX TOKOB
(onpeneneHue abCONOTHOrO yraa B COOTBETCTBMM CO cTaHgapTom IEEE C37.118-
2011);

e 4acToTbl N0dA3HO;
e OCHOBHOM Y4acTOThbl;
® (CKOpPOCTM M3MEHEHWS YaCTOTbl M Ap.

YacToTa nepenaumn pesynbtatoB nsmepeHui oo 100 3HayeHnn B cekyHay. MeTka BpeMeHu
NPUCBAMBAETCA KAXKAOMY MU3MEPEHUIO.

2.2.8 JHUIM-2-...-X3 obecneunBatoT nepenavyy M3MepsieMblX M BblYMCASEMbIX NMApaMETPOB B
COOTBETCTBUM C Tabanuen 2.4 no undposomy nHtepdency Ethernet 100Base-TX.

Tabnuua 2.4
Ua +
[encreytowee 3HavyeHne Ga3HOro HanpsKeHMs Us +
Uc +
Uns - +
[encreyrowee 3HavyeHne MexaydasHoro HanpsKeHns Usc +
Uca - +
Ia + +
[evicTByrowee 3HavyeHne $hasHOro Toka lg + +
Ic + +
Pa - +
AKTMBHa$i MOLLIHOCTb ®a3bl Harpy3sKku Ps - +
Pc - +
CyMMapHas akTMBHas MOLHOCTb P = +
(0] - +
PeakTnMBHas MOLWHOCTb a3bl HArPy3Ku Qs - +
Qc - +
CyMMapHas peakTMBHas MOLHOCTb Q - +
SA - +
MonHas MOWHOCTL Ba3bl HAarpy3Ku Sg - +
Sc - +
CyMMapHas nonaHas MOLWHOCTb S - +
COSPa - +
Kocunyc @ COoS@s - +
COSQc - +
OcHoBHas yacToTa F - +
YactoTta dasbl A Fa - +
YactoTta ¢asbl B Fb - +
YactoTta ¢asbl C Fc - +
CKOpOCTb MU3MEHEHMS OCHOBHOM YaCTOTbI dF - +
CKOpOCTb M3MEHEHMS YACTOTbI hasbl A dFa - +
CKopOCTb M3MEHEHMS YACTOTbI ha3bl B dFb - +
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229

2.2.10

2211

2212

2.3

231

CkopocTb M3MeHeHMs YacToTbl dasbl C dFc
HanpspkeHune HyneBol NnocnefoBaTe/lbHOCTH Uo
HanpspkeHne npsamoi nocnepoBaTesibHOCTH U,
HanpspkeHne obpaTHOM NocnenoBaTeNbHOCTH U,
ToK HyneBoW NoCieaoBaTeNbHOCTH lo
Tok npsiIMOM NocnenoBaTe/IbHOCTH l4
Tok 0bpaTHOM NnocnenoBaTeNIbHOCTH I,
MNpumeyaHums:

]
+

+ + + + o+ o+
1

1. Phasor - 3HauyeHusl, BbiUMCASIEMbIE MO OCHOBHOM rapMOHMKE M NepeaatoLlMecs B BEKTOPHOM BUAE;
2. RMS - 3HaueHus, BbIUMCNAEMbIE MO BCEM FaPMOHMKAM M NepeaatolMecs B aHaloroBoM BUAE;
3. 3HaK «+» UK «-» 0603HaYaeT AOCTYMNEH MU HE AOCTYMNEH AaHHbIM NapaMeTp B COOTBETCTBYIOLLEM BUAE.

JHUM-2-0-...-X3 nopaepxueaet npueM 1 unm 2 notokoB M3IK 61850-9-2 ¢ yactoTton

Bblibopok 80 Touek 3a nepuop. [pyu npueme ABYX MOTOKOB M3 OOHOMO MCMOMb3YHTCS

3HAa4YeHUA TOKOB, U3 Apyroro - HaﬂpﬂX(EHMﬁ.

CxeMa nogKntyeHns K M3MEPUTENIbHbIM LENAM — YETbIpEXNPOBOAHAA.

[na moandukaumin SHUM-2-...-X3 gocTynHa NporpaMMHas UHBEPCUS HAMpPaBNEeHUS TOKA U

HaMpsXKeHMS NO KAKAON U3 TPéx ¢as.

an HGO6XO,D,MMOCTVI nMeeTca BO3MOXHOCTb BKIHYUTb beHKLI,VI}O OTCeYEHNA MalblX

3HaYeHU, B 3TOM cnyyae 3HAYEHMA TOKOB U Haﬂpﬂ)i(EHMVI HUXe nopora 6yﬂ,yT

nepefaBaTbCs HYNEBbIMM.

Ycnoeusa akcnayataumm

Pabouune ycnosusa npumeHeHuns SHUIM-2 npuseneHbl B Tabnuue 2.5.

Tabnuua 2.5

O | NoN U A N

[ERIN
= o

Temnepatypa okpyxatowero Bo3ayxa, °C

OTHOCMTeNnbHas BNaXHOCTb Bo3ayxa npu Temnepatype +35 °C, %
ATMocdepHoe paBnenue, Kla (MM pT. CT.)

YactoTa BXoaHOro curHana, Iy,

Tok, % OT HOMWMHANBLHOIO 3Ha4YeH s

BxonHoe HanpsxeHue, % OT HOMUHANBHOFO 3HAYEHUS

KoaddurumeHT akTMBHOM MOLLHOCTU COS ¢

KoadduumneHT peakTMBHOM MOLLHOCTM Sin @

KoadduumMeHT UCKaKeHUs CUHYCOMAANBHOCTU BXOAHOIO HanpsbkeHus, %
KoadbdurumeHT nckaKeHus CMHYCoMaanbHOCTU BXOAHOrO TOKa, %

[lManasoH BbICLIMX FAPMOHUYECKUX COCTABASIOLMX BXOAHOIO CUrHana,
MpU KOTOPbIX COXPAHSAOTCS YCTAaHOBMEHHbIE 3HAYEHUS METPOIOTMYECKUX
XapakTepucTmK

MpumMeyaHus:
YpabotocnocobHocTb  BcTpoeHHoro  LCD-gucnnes  (OHUM-2-...-13, 2SHWUN-2-...-23, 3HUN-2-...-04)
rapaHTMpyeTcs Npu TemnepaTtype okpyxatouiero sosayxa -20...+70°C;
2 nna moamdukaumin IHUN-2-...-X1, IHUN-2-...-32.
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2.3.2

233

234

2.3.5

2.3.6

2.3.7

2.3.8

2.39

2.3.10

2311

2.3.12

2.3.13

Pexkum pabotbl npeobpasosatenen SHWUIM-2 HenpepbiBHbIM. [1pOA0MKMTENBHOCTD
HenpepbIBHOM paboTbl HEOrPaHUYEHHaS.

Bpemsi rotoBHOCTM K paboTe npu BkAOYeHMn nutaHua gna SHUM-2-...-X1, SJHUNM-2-...-32
n DHUM-2-...-04 - 10 cek, ans SHUM-2-...-X3 - He 6bonee 1 MuH.

Bpems yctaHoBneHus paboyero pexuma (npeasaputenbHoro nporpesa) He 6onee 10 MuH.

HopManbHble ycnoBMs NpUMeHeHUs nNpuBeaeHbl B Tabamue 2.6:

Tabnuua 2.6
1. Temnepatypa okpyxatoLero Bo3ayxa, °C +15...25
2. | OTHOCMTeNnbHAa BNAXHOCTb BO3ayxa, % 0o 95
3. AtmocdepHoe pasneHue, kla (MM pT. CT.) 65...106,7 (487,5...800)

lNpeobpaszosatens SHWUI-2 ceMCcMOCTOMKMM NpU  YCTAHOBKE HA KOHCTPYKLUMM Mpu
BO34,ENCTBUM 3EMNIETPSCEHMS MHTEHCMBHOCTLIO He 6onee 9 6annos no MSK-64.

MakcrMManbHas BbiCOTa HAA4 YPOBHEM MOpS 419 3KCnayaTaumm npeobpasosatenen JHUI-2
- 3500 meTpos.

Hopma cpepHelt HapaboTkM Ha 0TKa3 npeobpasoBatener JHWUI-2 B HOpManbHbIX
ycnoBuax npumeHeHus coctasnget 150000 u.

MonHbIM cpegHUi cpok cnyxbbl npeobpaszosatenent JHUIM-2 coctasnset 20 net. CpeaHee
BpeMsi BOCCTaHOBNEeHMS paboTocnocobHoro coctosiHus npeobpasosatenen JHUIM-2 He
6onee 1 u.

SHWIM-2 cooTseTcTBytOT TpeboBaHuam TP TC 004/2011 «O 6e30nacHOCTM HU3KOBOJILTHOIO
obopypoBaHus, TP TC 020/2011 «2neKTpoOMarHMTHAS COBMECTUMOCTb TEXHUYECKMUX
cpencts» (geknapaums o cootsetrctBum EASC N RU [O-RU.HB26.B.01230/20 ot
20.04.2020).

MNpeo6paszosatenu SHUI-2 3apernctpuposaHsl B DegepanbHoM MHOOPMALMOHHOM oHae
no obecneyeHuio eauHcTBa uM3MepeHuit nop N2 56174-14. (CeupetenbctBo 06
yTBepxaeHum Tnuna cpencts nsmepenunin 0C.C.34.001.A N253757/2 ot 26.12.2018.

o TpeboBaHuam 6GesonacHocTu npeobpaszosatenu SDHUIM-2 cootsetcTtBytor [OCT
12.2.091-2012.

CreneHb 3awmtbl IP40 ona moandwmkauum JHUM-2-...-X1, SHUM-2-...-X3, SHWUT-2-...-04
(nvueBas naHens), IP30 gna DHWNM-2-...-04 (kopnyc) u IP20 gna moandukaumm SHUIM-2-
...-32 no FOCT 14254-2015. MNpeobpa3zosatenn JHWUI-2 pomkHbI YCTaHABAMBATLCS B
WwKadax TeneMexaHuku: B WKadax co cTeneHbro 3awmTbl 4o IP54 - 6e3 pononHuTenbHoOM
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BEHTMNSIUMM, B WKadax CO cTeneHbto 3awmtbl nocne IP54 - ¢ pononHuTenbHoOM
BEHTUNALMEN.

2.3.14 JHUIM-2 aBnaioTcs MHOrOMYHKLMOHANBbHBIMU, BOCCTAHABAMBAEMbBIMU, PEMOHTUPYEMbIMU
M3nenMaMM U npegHas’HayeHbl AN KPYrMOCYTOYHOM 3KCMyaTauun B CTaLMOHApPHbIX
YCNOBUSX B NPOU3BOACTBEHHbIX MOMELLEHUSIX.

2.4 MeTponoruyeckne xapakTepucTMku

241 MeTponormyeckne xapaktepmuctukm npeobpasosatenen JHNUI-2 ykasaHbl B Tabnuue 2.7.

Tabnuua 2.7. MeTponorunyeckme xapakrepuctuku IHNUIM-2

HaumeHoBaHMe xapaKTepucTuk m SHUMN-2-...

HoMuHanbHbIE 3HayeHus $azHoro 57,7 (100); 220 (380);
(nmHerHoro) HanpskeHua Uy, B 4 230 (400); 400 (690)Y -
B 3aBMCMMOCTM OT UCMOSTHEHMS

[ManasoH naMepeHuit HanpaxeHus 0,05U,< U < 1,5U,7 2,8B<U<4608B
[unanasoH MoKasaHWi  HanpsXeHns mpu 0,010, < U < 2,50, 0.5B < U< 1000 B
YETbIPEXMPOBOAHOM CXEME
[OunanazoH I'IOKVBBaHVIM HaMpshkeHUs npu 0,005U, < U < 150, 058 < U< 1000 B
TPEXNPOBOAHOMN CXeMe
Mpepensi LOMyCKaeMoM OCHOBHOW +0,75
OTHOCUTENbHOM MOrpeLHoCTU U3MepeHui 0,75 npu 2,8 B< U< 11,54

P P npn 0,05U, < U < 0,20, pnsebs ’
CpeaHeKBaapaTMYeCcKoro 3HaYeHuA B

asHOro (MMHeiHOro) HanpsixxeHus, % °) 102

npn 0,20, < U < 1,5U,Y 10,2

npu 11,54 < U < 460 B

HomuHanbHble 3HayeHus Cunbl 1;5
nepemMeHHoro Toka /y, A4 B 3aBMCUMOCTH OT UCMONHEHNS )
[lnanasoH U3MepeHuit CuJibl NEPEMEHHOIO 0,01k </ < 2, 00LA</<10A
TOKa
[nanasoH NokKasaHWi Cubl NEPEMEHHOMO 0,005, < [ < 2.5, 0,005 A < /< 20 A
TOKa
Mpepenbi [onycKaeMoMn OCHOBHOW +2 +2
OTHOCUTENbHOM MOrpeLHOCTU U3MepeHui npu 0,01/, < 1< 0,02/, npn 0,01 A< /<0,02 A
CpeaHeKBaAPATUUYECKOrO 3HAYEHUS CUJIbI
nepemMeHHoro Toka, % © +0,75 +0,75
npu 0,02/, < 1< 0,1/, npn 0,02 A< /<0,1A
+0,2 +0,2
npu 0,1L < | < 2/, npu0,1A</<10A
HoMuHanbHOe 3HauyeHue U3MepseMOoMn 50
yacrtoThl, Iy,
[unana3oH usmMepeHui yactotsl, 'y ot 45 po 55
[Juana3oH nokasaHuit YacToThl, 'L, oT 45 po 55 ot 300070
[pepensi [onycKkaeMom OCHOBHOW
abCONOTHOM  MOrpelwHoOCTM  U3MepeHui +0,01?
yactoThl, 'y,
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HaumeHoBaHMe xapaKTepucTuK

HoMuHanbHOe 3HauyeHue Ko3pduumeHTa
MOLLHOCTU COSp
[nanasoH u3MepeHuin kKoadduumeHTa
MOLLHOCTU COSPp
Mpepensi [onyckaeMom OCHOBHOW
abCoNOTHOM  MOrpelwHoCTU  U3MepeHui
KoabduumeHta ™mowHoctn (nodasHo u
cpeaHui) cose

[pepenbi [0onycKaeMom OCHOBHOW
NPUBELEHHOM MOrpeLHOCTU WU3MEPEHUH
dasHoM M Tpexda3zHOM  aKTMBHOM
(peakTuBHOM) MoLWHOCTH, %

Mpepenbi [onyckaeMon OCHOBHOW
OTHOCUTENLHOM MOrpPeLHOCTU U3MEepeHUin
dasHo U TpexdaszHOM  aKTUBHOM
(peakTMBHOM) MOLLHOCTH, %

Mpepensi [onycKkaeMon OCHOBHOW

NPUBELEHHOM MOrpPeLHOCTU WU3MEPEHUI
$asHoM 1 TpexdasHoW NOMHOM MOLLHOCTHU,
Mpepenbi [onyckaeMon OCHOBHOW
OTHOCUTENbHOM MOrpeLHOCTU U3IMepeHui
$asHoM M TpexdasHoW NOSHOM MOLLHOCTY,
[Ounana3oH u3MepeHun yrna @a3oBoro
caBura Mexay $asHbIMM TOKaMM OCHOBHOW
rapMoHMKK
Mpenensbi fonyckaemon OCHOBHOW
abCconTHOM  MOrpelwHoCTU  U3MepeHui
yrna ¢asoBoro cagura mexay hasHbiMu
TOKaMu OCHOBHOM rapMOHUKH )
[Iunana3oH u3MepeHun yrna Ga3oBoro
caBura mexay (asHbIMU HanpsXKeHUsaMu
OCHOBHOM rapMOHUKH )
Mpenensbi fonyckaemon OCHOBHOW
abCoNMTHOM  MOrpewHoCcT  U3MepeHui
yrna dasoBoro cagura mexay dasHbiMu
HaNPSYKEHUAMU OCHOBHOM rapMOHUKM )
MpumeyaHus:
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+

+0,01
npu 0,2, < | < 2,
02U, < U< 1,50

+0,5
npu 0,01/, < 1< 0,2/,
0,8U, < U<1,5U2
0,5<|cosp|<1
(0,5<|singp|<1)

+0,5
npu 0,01/, < | < 2,
0,8U,< U<1,5U2
0,5<|cos¢|<0,8
(0,5<|sin¢l<0,8)

+0,5
npu 0,2, < | < 2,
02U, < U< 1,509,
0,8<|cosp|<1
(0,8<Isinp|<1)

+0,5 %
npu 0,01/, < 1<0,2/,,
0,8U,< U<1,5U2
+0,5 %
npu 0,21, < | < 21,
0,2U,< U< 1,50

1

ot -1 pgo +1

0,01
npu 0,01 A< /< 10A,
2,8B<s U<4608B

*0,5
npn 0,1 A< /< 10A,
2,8B=< U=<4608B,
0,25<|cosp|<1
(0,25<Isinp|<1)

*1,0
npn 0,01 A< /<0,1A,
2,8B< U<4608,
0,25<|cosp|<1
(0,25<|sinp|<1)

0,5 %
npn 0,01 A< /< 10 A
2,8B=<sU=<4608B

ot -180° po +180°

£0,1°

ot -180° no +180°

£0,1°
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1) Ona Mogudukaumm ¢ HoOMUHanbHbIM 3HaveHneM 400 (690) B BepxHuit npepen guManasoHa U3MepeHui
1,15UH. BepxHuit npepen ananasoHa nokasaHui He npesbiwaeT 800 B;

2) Ons moamdwmkaumin IHUM-2-..-X3 muam npu Hanuuum onumn «1mHz.enip» npegenbl ponyckaemow
OCHOBHOM abCONMOTHOWM NOrpewwHoCcTH n3meperuit yactotel 0,001 lu;

3) Tonbko anga mogudukauumn SHUM-2-...-X3;

4) B mogudukaumm IHUM-2-0-...-X3 HOMUHaNbHble 3HAYEHUS U3MEPSAEMbIX BXOJHbIX CUFHANOB TOKA M
HanpsHKeHUs ONpenenstoTcs NoToKOM AaHHbIXx SV cornacHo IEC 61850-9-2. B kayecTBe HOMWHANbLHOMO
3HaveHus gng JHUM-2-0-...-X3 n Mmoamdukaumin ¢ yHMBEpCaNbHbBIMK BXOAAMM A/ pacyeTa MorpeLuHoCTM
ncnonb3ytoTcs 3Havenms 1 A m 57,7 (100) B cooTBeTCTBEHHO;

5) K cpenHekBafpaTMYECKOMY 3HAYEHWUKD HaMpsKEHUS OTHOCAT CpeaHeKBaApaTUYECKOoe 3HayYeHue
HanpsXKeHWUsi OCHOBHOW YacTOTbl, CPEeLHEKBaLpaTUYECKOE 3HAYEHWE HaMpsKEHUS C Y4eToM BCex
CMEeKTPabHbIX COCTABAAIOLLMX BXOAHOIO CUTHANA;

6) K cpenHekBanpaTMYeCKOMY 3HAYEHWUIO CUNIbl MEPEMEHHOrO0 TOKA OTHOCAT CpeaHeKBagpaTUyeckoe
3HaYeHWe CWbl MepeMeHHOro TOKa OCHOBHOWM YacToTbl, CpeAHeKBaApaTM4yeckoe 3HayeHue CuJbl
NnepeMeHHOro ToKa C y4eTOM BCEX CMNEKTPaIbHbIX COCTaBNSIOLWMX BXOLHOrO CUrHanNa;

* lpu pacyeTe nNpuMBEAEHHOW MOrPELWIHOCTM B KAYeCTBE HOPMUPYIOLWEro 3HAYEHUS MPUHMMAETCS
HOMMHaNbHOE 3HaYeHNE U3MEPEHUSI.

24.2 MNpeo6pazosatenn JHUM-2-...-X1, SHUIM-2-...-X2 cooTBeTCTBYIOT TpeboBaHuam 2.4.1 npu
HOPManbHbIX YC/IOBUSX NMPUMEHEHMS, NepeyncneHHblx B Tabn. 2.6. Bpemsa ycpegHeHus
n3MepsieMblx napameTpos npeobpasosatenert 50 Mc (B nepepaBaembix napaMeTpax 31O
TaK Ha3biBaeMble «ObICTpble u3MepeHus»). [LoNONHUTENbHO MOXeT ObiTb HACTPOeHo

ycpeaHeHue Ha nepuoge 200 (no ymonyanuto), 500, 1000, 1500, 2000 mc («ycpeaHeHHble
U3MEpPEHUN»).

MWHMManbHas ANUTENbHOCTb LMK/ MU3MEPEHMSI U ONPOCA COCTABNSET He bonee 65 Mc, npu
3TOM ONUTENbHOCTb LMKA 33aBUCMT OT BbIOPAaHHOro Mepuvoaa yCpeaHeHWs M3MepsieMblX
napamMeTpoB.

243 [Npepenbl  AONONHWUTENIBHOM MOrPELHOCTU WM3MEPEHUM, BbI3BAHHbIX BO34EWCTBUEM

BAMSIIOWMX BEIMYMH, NpuBeaeHbl B Tabauue 2.8.

Tabnuua 2.8
3HaueHue Mpenenbl ponyckaemomn
BAMSIIOLLEN AOMNONHUTENbHOM
Bnusiowasn sennunHa =
BEJIMYUHDI NorpewwHoCcTM UsMepeHun
5/, % A
Temnepatypa okpyxatowero so3ayxa, °C o1 -40 po +70
M3MepeHue TOKOB M HAMPSHKEHUI B 3aBUCMMOCTU OT
MoauduKaLmii:
SHUM-2-...-X1, SHUN-2-...-X4 +0,025/5 °C -
SHWUMN-2-...-X2, SHUI-2-...-X3 +0,05/5 °C -
M3MEepeHMe  MOLIHOCTM B 3aBMCMMOCTM  OT
MoOMDUKaLLMIA:
JHUM-2-...-X1, SHUM-2-...-X4 +0,05/5 °C =
OHUM-2-...-X2, SHUIM-2-...-X3 +0,1/5 °C -
BHellHee 0AHOPOAHOE MOCTOSIHHOE UMM MEepeMeHHoe 0,5

MarHuTHOe nose, CMHYCOMAANbHO M3MEHSIOLErocs BO
BPEMEHMU C YaCTOTOW, OAMHAKOBOWM C 4aCTOTOM TOKa,
npoTeKatoLLero no WU3MEpPUTESIbHBIM Lenam
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Bausiowag senmumHa

3HaueHue Mpepensl ponyckaemoi
BAMSIOLLEN AOMNONHUTENIbHOMK
BeJIMYUHDI NOrpeLHOCTU U3MEPEHUIA

5/y,% A

npeobpasoBarens, npu CaMOM HebnaronpusTHOM
HanpaBneHuu u ¢ase MarHMTHOro nons, MTn

M3MepeHMe TOKOB M HaNpsKeHUM +0,1 -
M3MepeHMe MOLLHOCTH +0,25 -
M3MEpeHMe  4acToTbl B 3aBUMCMMOCTM  OT
MOANPUKALMNA: - +0,005 Iy,
SHUM-2-...-X1, SHUM-2-...-X2 - +0,0005 Iy,

IHUM-2-...-X3, SHWM-2-...-X4

244 MeXnoBepoyHbI MHTEpBan — 8 ner.
2.5 [ucKpeTHble BXOAbI
2.5.1 KonnyecTBo BCTPOEHHbIX AUCKPETHbIX BXOAOB B 3aBMCMMOCTU OT MOAUDUKAUMMK:
Moaudukaums Kon-Bo BxopoB
3HUN-2-...-21 8
3HUN-2-...-11 4
3HUN-2-...-32 12
3HUN-2-...-X3 5
2.5.2 O6wmmm pgna  Bcex npeobpasoBatenen ABAKAKOTCS  Cliefylowme  XapakTepUCTUKK

ONCKPETHbIX BXOO0B:

AVCKPETHbIe CUrHaNbl MOAAKTCA Ha AUCKPeTHbIN Bxon DHUI-2 Hanpamyto, 6e3
MCNOJIb30BaHMS AOMNONHUTENbHbIX NpecbpasoBartenein;

DMCKPETHble BXOAbl CpabaTbiBAOT TOILKO MPU NOLAYE HANPSXKEHUSI NPSMOiA
nonsapHoctu. MNpu nogaye HanpsXKeHNs 06paTHOM NONSPHOCTM CpabaTbiBaHMS
LVCKPETHOro BXOAA M €ro NoBpeXAeHUs He MPOUCXOAMT;

YHUMNONAPHOCTb AUCKPETHOMO BXOAA NpefoTBpaLLaeT nepeknoyeHne AUCKPETHOro
BXOZa MpPU 3aMbIKaHMAX HA 3eM/II0 OTPULLATENIbHOTO MOJIKCA CETU ONEPATUBHOIO
MOCTOSIHHOIO TOKa;

KNneMMbl OANCKPETHbIX BXOA40B 3allMLULEHDBI OT cnyqaﬁHoro 3aKOpaynBaHu4,

MO YMOMYaHMIO AUCKPETHbIE BXOAbl HACTPOEHbI HA 3aLWMUTY OT NOMEX AJIMTENbHOCTHIO
MeHee 15 Mc, BbI3BaHHbIX Apebe3roM KOHTaKToB (nepuog BblIOOpKM 5 MC, KONNYECTBO
BbI6OpOK — 3).
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253 OHUN-2-...-X1 pns BBOAA COCTOSAHMIA AMCKPETHbIX CUIHANOB MMeeT 4 unu 8 AUCKPETHbIX
BX040B (0603HAYaAOTCS HA NMLEBOM MaHenu kak Dl), Takke poctynHa moamdukauus bes
LMCKPETHbIX BXOLOB.

Tabnuua 2.9. XapakTepuctukm guckpeTHbix Bxogos IHNIM-2-...-X1

Mapametp 3HUN-2-...-X1 3HUN-2-...-X1(220)
Tun BXOAHbIX CUTHANOB «Wet Contact», «Dry Contact» «Wet Contact»
HomuHanbHoe HanpskeHue, B= 24 220
MakcuManbHoe HanpskeHue, B= 250 250
Mopor cpabartbiBaHus, B= 17,3...18,4 160...170
BcTpoeHHbI UCTOYHMK NUTaHUA 24 B= -
MakcuManbHbIM TOK 2 MA 2 MA
HacTpanBaeMas C onpegeneHnem nepuopaa Boibopku (1..255 mc) u
3awmTa ot Ape6esra KOHTAKTOB konuyecta Bblbopok (1...10) mns TouyHOM GUABTPALMM NOXKHBIX

CpabatbiBaHuWMA.

[na noacraHumin eanHoM HaumoHanbHoM anekTpuyeckon cetu (MNC EH3C) pekomeHayeTcs
ncnonb3oBatb UcnonHeHne SHUM-2-...-X1(220).

Pacnpe,u,eneHMe ONCKPETHbIX BXOA0B MO KneMMaM:

e 1nda ucnonHenusa SHUM-2-...-11:

N2 knemmbli 0603Ha4yeHne HaumeHoBaHue

15 DI1 [unckpeTHbIn BXxog, 1

16 DI2 LncKpeTHbIN BXOA, 2

17 DI3 [nCcKpeTHbIN BXOA, 3

18 D14 LOuckpeTHbIN BXog, 4

19 DIC 06wuin Bxon,

20 +24V MuTaHne ons AUCKPETHLIX BXOAOB (MUHYC NMuTaHus coenmHeH ¢ DIC)

e 1719 ucnonHenmsa SHUM-2-...-21:

N2 knemmbl 0603HauyeHue HanmeHoBaHune

11 DI1 [uckpeTHbIn BXog, 1

12 DI2 [uckpeTHbIn BXOA, 2

13 DI3 [uckpeTHbIN BXOA, 3

14 D14 [OuckpeTHbIn BXOg 4

15 DI5 [uckpeTHbIN BXOA, 5

16 Dl6 [uckpeTHbIn BXOg, 6

17 D17 [uckpeTHbIn BXog, 7

18 DI8 [uckpeTHbIn BXOA, 8

19 DIC 06wwit Bxon,

20 +24V MutaHne ons GUCKPETHbIX BXOAO0B (MUHYC NuTaHus coeguHeH ¢ DIC)
254 JHWUMN-2-...-32 png BBOAA COCTOSAHWUM [OUCKPETHbIX CUrHANOB MMeeT 12 AMCKPeTHbIX

BXOAO0B.
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Tabnuua 2.10. XapakTepucTuku auckpeTHbix Bxogos IHUIM-2-...-32

MapameTp JHUIM-2-...-32
Tun BXOAHBbIX CUTHANOB «Wet Contact», «Dry Contact»
HomuHanbHoe HanpskeHue, B= 24
MakcuManbHoe HanpskeHue, B= 36
Mopor cpabartbiBaHus, B= 17,3...18,4
BcTpoeHHbI MCTOYHMK NUTaHUA 24 B=
MakcuManbHbIM TOK 5 MA
HacTpanBaeMas c onpegeneHnem nepuogaa Boibopku (1..255 mc) u
3awmra ot apebe3ra KOHTAKTOB konuyectBa Bbibopok (1...10) ong TOYHOM GUALTPALMUM NOXKHbIX

cpabaTtbiBaHuIA.

Pacnpe,u,eneHMe ONCKPETHbIX BXOA0B MO KneMMaM:

|_O6osHaueHue kneMmbl _ Haumewosawvre ... ..

DIC O6wuii Bxon,

DI1 OuckpeTHbIv Bxopg, 1

DI2 [ucKkpeTHbIN BXOpA, 2

DI3 [OucKpeTHbIV BXOA, 3

DI4 [OuckpeTHbIN BXOg, 4

DI5 [uckpeTHbIV BXOA, 5

Dlé [nckpeTHbIv Bxod 6

DI7 [OuckpeTHbIV BXOA, 7

DI8 [nckpeTHbi Bxog, 8

DI9 OuckpeTHbIN BXog, 9

DI10 [wnckpeTHbii Bxog, 10

DI11 IOuckpeTHbiv Bxop, 11

DI12 [OnckpeTHbivi Bxoa 12

24v MutaHWe ons OUCKPETHbIX BXOA0B (MUHYC NUTaHus coeauHeH ¢ DIC)
2.5.5 JHUN-2-...-X3 ans BBOAA COCTOSIHUA OAUCKPETHbIX CUIHANO0B MMEET 5 ANCKPETHbIX BXO40B;

Tabnuua 2.11. XapakTepuctuku AUckpeTHbix Bxoaos IHUMM-2-...-X3

Tun BXOAHbIX CUTHANOB «Dry Contact»
HoMuHanbHoe HanpskeHue, B= 24
MakcumanbHoe HanpskeHue, B= 36

Mopor cpabartbiBaHus, B= 17,3...18,4
BCcTpOEeHHbIN UCTOYHMK NUTaHUS 24 B=
MakcuManbHbIN TOK 5 MA

Pacnpen,eneHMe ONCKPETHbIX BXO40B NO KneMMaM:

DIC 06wwit Bxon

DI1 IOuckpeTHbiv Bxopg, 1
DI2 [uckpeTHbIV BXOpA, 2
DI3 [OuckpeTHbIV BXOA, 3
DI4 [OuckpeTHbIn BXOA, 4
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DI5 IOuckpeTHbIV BXOA, 5

2.5.6 JHUI-2-...-04 obecneymBaeT BBOL AMCKPETHbLIX CUIHANOB TONbKO Yepes BHELHWE MOAYIM
BBOA3/BbiBOAa JHMB-1, nogkntoyaembie Kk nopty RS-485-2. K DHWUIM-2 moxeT 6biTb
NOAKAYEHO MO MarucTpanbHon cxeMe oo 10 moaynein JHMB-1.

2.6 [OUCKpeTHbIe BbIXOAbI

2.6.1 KonnyectBo BCTPOEHHbIX ANCKPETHbIX BbIXOO40B B 3aBUCMMOCTU OT MOLI,Mq)VIKaLI,MI/II
3HWN-2-...-11 3
3HWM-2-...-32 3
3HWM-2-0-...-X3 3

2.6.2 SHMUM-2-...-21 wu  3SHMUI-2-...-04 obecneumBaloT ynpaBfieHMe KOMMYTALMOHHbLIMM
annapatamMu UAn MexaHn3MaMm TONbKO Yepes BHeLWHWe Moaynu Beoaa/Boisoga JHMB-1,
noakntoyaemole kK nopTy RS-485-2. K3HUIM-2 MoxeT 6bITb NOAKNHOYEHO MO MAarnCTpanbHOM
cxeme o 10 mopynein JHMB-1.

Moaynu BBopga-sbiBoga JHMB-1-X/3R uMeT BCTpOEHHble 3N1eKTPOMarHUTHble pene wu
NO3BONSIKOT NOAKYATb LENM TeneynpaBneHns HENOCPEACTBEHHO B CXEMY YNpaBieHUS
KoMMyTUpyemoro obopynoBaHus. CoCTosiHME BCTPOEHHbIX peNie  KOHTpOaMpyeTcs
MWKPOKOHTPOIEPOM, 06ecrneyumBas 3aLimTy OT JIOXKHbIX CPabaTbiBaHWIA.

NHudopmaumoHHbin 06MeH Mexay SHUIM-2 n moaynamu BBOAA-BbIBOAA OCYLLECTBASETCS
no nponpueTapHoOMy NPoToKony Ha ocHoBe Modbus RTU. SHUIM-2 moxeT obpabatbiBaTth
[0 32 pMCKpeTHbIX CurHanoB. [ns Haunydwero ObICTPOAENCTBUS pPEKOMEHAYETCS
yCTaHaBAMBaTb MAKCMMANIbHO BO3MOXHYH CKOpOCTb Ha nopTy: 115200 60a. M3meHeHue
COCTOSIHMS BbIXOAOB MOAyNel BBOAA-BbIBOAA 3aMWUCHIBAETCS B XKYPHAN OUCKPETHbIX
curHanos DJHWUMM-2 ¢ pukcaumen MeTKM BpEMEHU COOLITUS.

2.6.3
JHMUM-2-...-11 obecneunBaeT ynpaBneHWe KOMMYTAUMOHHbIMKM annapatamu  Wau

MeXaHM3MaMu Yepe3 BHELWHWE MOoAy/Iu, noakyaemole yepe3 pasbem RS-485-2
(@nanornmyno SHWUM-2-...-21, konnuecTBo BHewHUx Mopynen o 10) u/mnu BCTPOEHHble
LAMCKPETHbIE BbIXOAbl, peanu30BaHHble HA 6a3e 3NEeKTPOHHbIX K/Yen.

Konunuecteo BbixogoB — 3 wr.: DO1 - Bknwoyenune, DO2 - oTtkntoueHune, DO3 - KOHTpOsb
(cpabaTbiBaeT OQHOBPEMEHHO C BK/OYEHWEM WAM OTKAK4YeHueM; ¢ Bepcun hw 4.2
noafepXxumBaeTcs HesaBucumoe ynpasneHne DO3);

ﬂapaMeprl BCTPOEHHbIX ANCKPETHbIX BbIXOO40B:
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264

Tabnuua 2.12. XapakTepucTuku AUCKpeTHbIX Bbixogos JHUIM-2-...-11

Mapametp SHUM-2-...-11

Tun AUCKPETHBIX BbIXOA0B SSR (3neKTpOHHbIN KITHOY)
MakcuManbHoe HanpskeHue, B= 300

MakcuManbHoe HanpskeHue, B~ 250

MakcumManbHbIi TOK, MA 100

MocTosiHHaa BpeMeHH, ¢ 0,02

KommyTaumoHHas usHococrorikocte 10000

[anbBaHW4eckoe pa3neneHne BCTPOEHHbIX AUCKPETHbIX BbIXOO40B yCTpOﬁCTBa C BHEWHNMU
uenamMmn ocywecTBigaeTca C NOMOLbHO I/TEKTPOHHbIX KNouen.

Npn HeobxoguMMOCTM ynNpaBnsTb TOKOBOM Harpyskow 6onbwe 100 MA, Tpebyetca
MCNONIb30BaTb NPOMEXYTOUHbIE pene.

JHUN-2-...-32 obecneunBaeT ynpaBleHWMe KOMMYTAUMOHHbIMKM annapatamu  uau
MEeXaHM3MaMM Yepe3 BHeLWHWe MOAy/IM, noakayaeMble 4vepe3 pasbem RS-485-2
(@HanornyHo IHWIM-2-...-21, konnyectBo BHewHnx moaynen no 10) n/mnu BCTpOEHHble
[AVCKPETHbIEe BbIXOAbl peann30BaHHble Ha 6a3e KOMOMHAUMKM 3NEeKTPOMEXaHUYECKMX pene
M CUNOBbIX 3NEKTPOHHbBIX K/THOYEN.

KonunuyectBo BbixogoB — 3 wrt.: ON - Bkntouenne, OFF - otkntoueHme, LOC - 6nokmpoBka

ATB/duKcaumsa nonoxeHusl.

,ﬂ,MCerTHbIe BbIXOA4bl BbIMOJ/IHEHDI Ha 6ase nocnenoBaTeslbHOM uenu n3
3NNIEKTPOMEXAHMNYECKOIo pene U  CUNOBOIro 3/IEKTPOHHOIO  KJk4a. JT0 nosBonser
06ecneynTb HaAeXHOCTb BbIMOMHEHMS KOMaHL, TeneynpasneHnsa, UCKNKNYUTb J10XKHOE
cpa6aTb|BaH|4e, a Takke obecneynTb KOMMYTaUMIO NOCTOAHHOIO TOKa.

MapaMeTpbl BCTPOEHHbIX AUCKPETHbIX BbIXOAOB:

Tabnuua 2.13. XapakTepucTuku AUCKpeTHbIX Bbixopos JHUIM-2-...-32

MapameTp JHWUM-2-...-32
Tun AUCKPETHbIX BbIXOAO0B SSR + EMR
MakcumanbHoe HanpseHue, B= 250
MakcumanbHoe HanpskeHue, B~ 250
9(0,2¢)
6(2¢)

MakcuManbHblii ToK, A= 5(5 )

1,3 (NpOLOMKUTENLHO)
KommyTaumoHHas usHococrorikoctb 10000
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CxemMa coegvHeHus pene M KAOYeW YyKasaHa npeacTaBleHa Cnpasa. ON—"-
KommyTaums npoucxoauT B [ABa 3Tana: NpM  BKAKYEHMM CHavana
BKtOYaeTcs pene (noarotoBka uenun TY — Bbi6op koMaHabl — ON nnum OFF), OFF "~
3aTeM cpabaTbiBaeT INEKTPOHHDbIN Ktou (cpabaTtbiBaHue), npu pasmbikadun  COM -@-

BCE€ npoucxoaut B 06paTHOM nopagke - 3!'IeKTpOHHbIl;i KN4 nepBbiM e,

pa3pbiBaeT TOK, 3aTeM Uenb pa3mbikaetca pene. Lenb LOC pabotaer LUC@
aHanornmyHo. [lo  ymonyaHuuio  cpabatbiBaHne LOC  npoucxoaut
OOHOBPEMEHHO C BbiNoJIHEHNeM KoMaHabl OFF.

2.6.5 SHMUIM-2-0-...-X3 obecneunBaeT ynpasieHWe KOMMYTALMOHHbIMW annapaTtaMu Wau
MeXaHW3MaMu 4Yepe3 BCTPOEHHble AMCKPETHble BbIXOAbl, peanu3oBaHHble Ha 6ase
3N1eKTPOMEXaHUYECKUX pene.

MapaMeTpbl BCTPOEHHbIX AUCKPETHbLIX BbIXOA0B:

Tabnuua 2.14. XapakTepucTuku ouckpeTHbix Boixopos JHUIMM-2-0-...-X3

Mapametp JHWM-2-...-X3

Tun AUCKPETHBbIX BbIXOA0B EMR
MakcumanbHoe HanpseHue, B= 250
MakcumanbHoe HanpsixkeHue, B~ 250
6 A (250 B~)
. 3A(30B=)
MakcumanbHbiii TOK, A 0,35 A (110 B=)
0,2 A (220 B=)

KommyTaumoHHas usHococrorikoctb 10 000 umknos

2.7 AHanorosblie BbIX0Abl

2.7.1 JHUN-2-...-41 uMeeT BO3MOXHOCTb TPAHCAALUMM M3MEpPSEMbIX M PACCUUTbIBAEMbIX
nmapaMeTpoB C MOMOLIbI HACTPaMBAEMbIX YPOBHEW aHanoroBbiXx CWUrHanoB. Bcero
JHMUIM-2-...-41 nMeeT yeTbipe TOKOBbIX aHanorosbix Bbixoga AO1...AO4. Ha kaxabii BbIXOA,
MOXeT ObITb 331aH CBOWM AMANa30H 3HAYEHW U TUMN NapameTpa AN TPAHCNSALMU 3HAYEHUN.

2.7.2 [locTynHble OMana3oHbl BbIXOAHOMO CWUrHaNa M MeTPONOrMyeckMe XapaKTepUCTUKK
npvBeaeHbl B Tabn. 2.15.

Tabnuua 2.15

HopMmupyembiit auanasoH Hopmupyiowee 3HaueHne [pepen ponyckaeMoi OCHOBHOM
BbIXOAHOI0 aHaJIOrOBOro CUrHana, BbIXOJHOIO aHaJIOfOBOr0  NPUBEAEHHONU NOrpeLuHOCTH

MA curHana, MA BbIXOAHOIO aHaJIOroBOro curHana, %
or0 05 5 0,2

ot 0 no 20 20 0,2

ot 0 no 24 24 0,2

ot 4 po 20 16 0,2

or-5p05 5 0,2

ot -20 po 20 20 0,2
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ot -24 po 24 24

0,2

2.7.3 ConpoTuBneHMe Harpysku Ons KaX4oro BbixoAa He A0MKHO npesbiwatb 1 kKOM. Cxema

NOAKNHOYEHMs NpuBeaeHa Ha puc. 2.1.

SHUM-2-..-41

AO1
AO2
AO3
AO4

13

14

15

Al

16

Al

17

18

Al

19

20

PucyHok 2.1. CxeMa nogKkto4eHMsl aHaI0roBbIX BbIXO40B

2.8 MutaHue

2.8.1 Ona mogndumkaumn JHNUM-2-X/X-220-XX:

XapakTtepuctukum Bxoaa nutanus JHUNM-2-X/X-220-XX npueneHbl B Tabnuue 2.16.

Tabnuua 2.16

Al

Mapametp 3HaueHue

[lManasoH BXOAHOIO HaNpPSHKEHWUSI MEPEMEHHOIO TOKa Lienei NuTaHus
[lManasoH BXOAHOIO HaMpsHKEHWUs MOCTOSAHHOTO TOKa Lienei NuTaHus
MakcuManbHoe aauTenbHoe paboyee HanpshkeHne

BpemeHHoe nepeHanpsxeHue (5 cek)

100...265 B~, 45...55 Ty
120..370 B=

265 B ~ unn 370 B=
335 B~ unm 390 B=

Bxoa nutaHuna SHUM-2-X/X-220-XX yHuBepcanbHbli (MOXET NoAaBaTbCA HaMpshXKeHue U

NEePEMEHHOTO, U MOCTOSHHOTO TOKA).

Bxon nwutanmsa IHWUM-2-X/X-220-XX yHunonspHeli (ycTpowctso byaetr pabotatb npwu
MOAKNOYEHUM HANPSKEHUS NOCTOSHHOMO TOKA Kak NpsSIMOM, Tak U 06paTHOM NONSPHOCTY).

J[lonyCcTUMbIi nepepbiB B MUTAHUM C COXPaHEHWEM paboTocnocobHocTv npubopa He 6onee

300 mc.

2.8.2 IOna mopndwmkaumn JHUM-2-X/X-24-XX:

Xapaktepuctuku Bxoaa nutanmsa JHUMM-2-X/X-24-XX npuseneHbl B Tabnuue 2.17.

Tabnuua 2.17

MapameTp 3HaveHue

[unana3oH BXoAHOro HanpaXeHna NoCTOAHHOIo TOKa uenew NUTaHus
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MakcumanbHoe anuTenbHoe paboyee HanpskeHue 36 B=
BpemeHHoe nepeHanpsxeHue (5 cek) 40 B=

Ha Bxog nutanus JHUIM-2-X/X-24-XX cnepyeT nofaBaTb HaMNpsKeHWe TOMbKO NpsIMOM
nonspHoctu. [laHHble MoAMOUKAUMM MMEIOT 3aWMUTY OT MOAK/YEHUS HEnpaBUIbHOM
MONSIPHOCTM (YCTPOMCTBO HE BKITOUMTCS).

2.8.3 [Ona mogndumkaumin IHUM-2-X/X-110-XX:

Xapaktepuctuku Bxoaa nutaumsa JHUMM-2-X/X-110-XX npuseneHs! B Tabnmue 2.18.
Tabnuua 2.18

Mapametp 3HaueHue

[lvana3oH BXOAHOrO HAMpPsHXKeHWUS NMOCTOSIHHOTO TOKA Lienei nutaHus 40...160 B=
MakcuManbHoe giMTtenbHoe paboyee HanpsxeHue 160 B=
BpemeHHoe nepeHanpsixeHune (5 cek) 200 B=

Ha Bxop nutanma JHUIM-2-X/X-110-XX cnepyeT nogaBaTb HanpshkKeHuWe TONbKO NpsiIMOM
nonsapHoctu. [laHHble MoAMOUKAUMM MMEIT 3aWMUTy OT MNOAK/YEHUS HEnpaBUIbHOM
NONSAPHOCTU (YCTPOMCTBO HE BKIOUMUTCS).

2.8.4 JHMUIM-2 obecneymBaeT HOpManbHy paboTy Npu MPOM3BOJIBHOM M3MEHEHUU HANpPsHXKeHUSs
nUTaHus B Npefenax paboyero AnanasoHa.

2.8.5 BbicTaBneHne HanpskeHus NUTaHMS HUXe npefdena paboyero AManasoHa He MPUBOAMT K
BblAaye NOXHbIX KOMaHA npeobpasosateneM SHUIM-2.

2.8.6 MNoTpebnsemMas MOWHOCTb MO Lenu NUTAHNUS:

e ang ucnonHeHun IHUMM-2-...-X1 He 6onee 13 BA;

e ang ucnonHennin SHNUM-2-...-X1 npu nuTaHUKn BHeWHMX Moaynen yepes RS-485-2 He
6onee 19 BA;

e na ucnonHeHu IHUM-2-...-32 He 6onee 11 Br;
e anga ucnonHeHum IHNUMM-2-...-X3 He bonee 13 BA;
e ans ucnonHeHmnin IHNM-2-...-04 He 6onee 10 BA.

2.8.7 MNyckoBon TOK BCex Mopudukauun SHWUM-2 He npesbliwaer 16 A B TeuyeHne 1 MKC.
PekoMeHpaumMn no BbIOGOPY HOMMHANBLHOrO TOKA ABTOMATMYECKOrO BbIK/KOYaTeNs
npuBeaeHbl B Tabn. 2.19.

Tabnuua 2.19. HoMUHanNbHbIM TOK aBTOMATMYECKOro Bbikaw4YaTens ana IHUIM-2
HomMuHanbHoe 3HaueHue

KonuuectBo npeo6pasosarteneii SHUIM-2, wr.

. aBTOMaTU4YeCcKoro
SHMUIM-2-X/X-220-X-X1 SHUM-2-X/X-24-X-X1 BbiKniouaTens®, A
1-2 12 1
3-5 3-4 2
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6-8 5-6 3
9-10 7-8 4
11-20 9-12 6
20-25 13-21 10

MpumeyaHue: 3HaveHus npuBeAeHbl AN aBTOMaTMyeckux Bbikatouatenen Schneider Electric iC60N
XapakTepncTmnka «C».

2.8.8 O603HauveHune kneMM nutanma JHUIM-2 npepacTaBneHo Huxe:

JHUN-2-4X/X-220-XX-X1 JHUIM-2-4X/X-24-XX-X1
HaumeHoBaHue

uenu NnMTaHua

DHUM-2-4X/X-220-XX-X3 JHUN-2-4X/X-24-XX-X3
OHUN-2-220-XX-04 JHUN-2-24-XX-04

CeTb NnepeMeHHOro Toka HanpspkeHvem 100...265
Tun HanpsxkeHua  B~, 45..55 Tu wAn MNOCTOSHHOrO HanpsXXeHus

CeTb MNOCTOAHHOIro HanpaXxeHuA

18...36 B=
120...370 B=
@ 3awmTHoe 3a3emnenune (PE) 3awmTHoe 3aszemnenue (PE)
N/- HewiTpanb (N) unu oTpuuaTenbHas Lenb NUTaHMs  OTpULIATENIbHAA Lenb NUTaHUS
|.)'+ $asa (L) unn nonoxutenbHaa Lenb NUTaHUs NONOXUTENbHASA Lenb NUTaHUS

HaumeHosanne SHUM-2-XX/X-24-A2E0-32

uenu NuTaHma ceTb NOCTOSAHHOro HanpsXkeHusa 18...36 B=

9 3awmTHOe 3a3emMnenme (PE) (BUHT 3aLLMTHOro 3a3eMneHus pacnosoXeH Ha Kopnyce)
PWR1 - oTpuuaTesnbHas Lenb BXxoga nutaHmna N2l
PWR1 + NONOXUTENbHas Lenb Bxoaa nutaHus N1
PWR2 - oTpuLaTeNbHas Lenb BXoAa NuTaHmnsa N22
PWR2 + MONOXUTENbHas Lenb BXoaa nutaHus N22
29 OMC u usonsauus
2.9.1 MNpeo6pazosatenn IHWUIM-2 cooTtBeTcTBYyOT TpeboBaHusM 2.4.1 uepes 2 MuMH. nocne

BO34EMCTBUS KPAaTKOBPEMEHHbIX Neperpy3ok, ykasaHHblix B Tabn. 2.20.

Tabnuua 2.20

WHTepBan mexxay

., 3HaueHue 3HaveHune Yucno [nutenbHocTtb
N2 > nocnenoBarte/ibHbiMU
CUNbI TOKa Hanpsa)xXeHusa neperpysok KaXXa0u neperpysku, c
neperpyskamm, c

1 7'IH0M UHOM 2 15 60

2 10-/uom Uiom 1 15 -

3 40:-liom Ul 1 1 -

4 | |iom 2-Uiom 1 60 -

29.2 TpeboBanns SMC k noptam npeobpasosatens OSHWUIM-2, pernamMeHTUPOBaHHbIE

craHgaptamn TOCT P 51317.6.5-2006 (no knaccy cooTBeTCTBYeT: pa3MeleHue H,
coeamHeHne h) u CTO 56947007-29.240.044-2010, npuBepeHbl B Tabn. 2.21.

Tabnuua 2.21

N2 Metoabl M BUAbI UCNbITAHWUIA

BenuuuHbl BO3AENCTBUIA Ha NopTbl NpeobpasoBatens SHUM-2

=24B =220B ~220B DI, DO Al RS-485 Ethernet Kopnyc  3asemn
1 TOCT 30804.4.2-2013 - - - = = - - -

3neKTpocTaTUieckue paspsaapl
HEemnocpenCcTBEHHO Ha KOPMYC C
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N2

10

11

12

MeToab! 1 BUABI UCTIbITAHWIA =220B

MHTEpBanamu Mexay
numnynbcamu 10 ¢
«KOHTaKTHbIN pa3psaa»
«BO3AYLIHbIA pa3psagy»
rOCT 30804.4.3-2013 Y - -
PapnouactotHoe
3N1eKTPOMArHUTHOe none
(80-1000) My,

(800-960) My,

(1400-3000) My,

FOCT P 30804.4.4-2013
HaHocekyHOHbIe MMMYNbCHbIE
nomexm

FOCT P 51317.4.5-99
MwuKpoceKyHAHbIE UMNYbCHbIE
nomMexu 6onbLIOoW SHeprum
«lpoBoa-nposoa»
«[poBoa-3emns»

+4 kB +4 kB

Coots. A

+1 kB

+2 kB
Coots. A
10B
Coots. A

+1 kB
+2 kB

FOCT P 51317.4.6-99
KoHpyKTUBHbIE NOMEXU B
nunanasoe ot 0,15 go 80 Mly
FOCT 30804.4.11-2013 - -
MpoBanbl, NpepbiBaHus,

M3MEHEHUS HamnpsiKeHus

3NEKTPONUTAHUS:

- NpoBanbl (OCTaTOYHOE

HanpsbkeHue, AIMTENbHOCTD);

108

- NPEpPbIBAHNA HaNPAXKEHNA,;

- BbIBPOCHI HaMpsHKeHUs

FOCT IEC 61000-4-12-2016
3BeHsLLas BOAHA
«[poBoa-nposoa»
«[poBopa-3emns»

+2 kB

+4 kB
Coots. A
OCT 30804.4.13-2013 - -
MckaxeHne CMHYCOMAANbHOCTH

HanpsbKeHUs 3NEKTPONUTaHUS

[OCT P 51317.4.14-2006 - -
KonebaHus HanpspkeHus B ceTu
3/1eKTPONUTAHUS MEPEMEHHOMO
TOKa

FOCT P 51317.4.16-2000
Hu3ko4YacTOTHbIE KOHAYKTUBHbBIE
nomexu

KpatkoBpeMeHHble 50 'y
OnutenbHbie 50 Iy,

+2 kB
4 kB

100 B
108B
Coots. A
10% U,

3008
30B

roCT P 51317.4.17-2000
Mynbcaumnm HanpsxKeHus
NUTaHUA NMOCTOSHHOrO TOKa
[OCT IEC 61000-4-18-2016

10% Un

Coote. A CooTB. A

~220B

+4 kB

+2 kB
+4 kB

108

70% U,
1000 mMc;
40% Uy,
200 mc
Coots. A

0% Uy,
100 mc;
CootB. A
0% Uy,
1000 mc
Coots. B
2)

120% Uu
2000 mc
CootB. A

+2 kB
4 kB

Knacc 3
Coots. A

*12% U,

T/t=5/1 c,
CootB. A

3008
30B
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DI, DO

+4 kB
(YCP)

+2 kB
+4 kB

10 B (K)

+2 kB
+4 kB

3008
30B

Al

+4 kB
(YCP)

+2 kB
+4 kB

10 B (K)

+2 kB
+4 kB

3008
308B

RS-485

4 «B (K)

4 B (3)

108 (3)

1 kB (3)

3008
30B

Ethernet

4 «B (K)

4 B (3)

108 (3)

20,5 B (3)

3008B
30B

BennuuHbl BO3AeHCTBUI Ha NopTbl NnpeobpasoBatens SHUIM-2

3asemn

Kopnyc

+6 kB
+8 kB
Coots. A

10 B/™m

10 B/™m

10 B/m

CootB. A

- £4 kB (K)

= 108
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MeToab! 1 BUABI UCTIbITAHWIA

=24B

BennuuHbl BO3AeHCTBUI Ha NopTbl NnpeobpasoBatens SHUIM-2

3asemn

3aTyxatowas konebartenbHas
BOJIHA

«[poBoa-npoBoa»
«lMpoBoa-3emns»

FOCT P 51317.4.28-2000
M3mMeHeHue YyacToTbl cet
3/71eKTPONUTAHNS MEPEMEHHOIO
TOKa

[OCT IEC 61000-4-29-2016
MpoBanbl, NpepbiBaHus,
M3MEHEHUS HanpsKeHUs
31€KTPONUTaHUS

- NpoBasbl (OCTaTOUHOE
HanpsiXeHue, ANUTENbHOCTD);

13

14

- MpepbIBaHUS (BAUTENbHOCTD);

- U3MEeHeHnq

15 TOCT P 50648-94

MarnuTHble nons
NPOMBILLIEHHOM YacTOTbl B TPEX
B3aWMHO-NEPMNEHANKYNAPHbIX
NA0CKOCTAX:

- BVTENbHO

- KpaTKOBPEMEHHO 3 C

16 TOCT P 50649-94

MMnynbCHble MarHUTHbIE MONS B
TpéX B3anMHO-
neprneHaNKYNAPHbIX MI0CKOCTAX
FOCT P 50652-94

3aTyxatoluee UMMyNbCHOE
MarHWTHOe nose B Tpex
B3aWMHO-NEPMNEHANKYNAPHbIX
NA0CKOCTAX

FOCT 30804.3.2-2013

IMUCCUA TapMOHMYECKMX
COCTaBASOLWMX TOKA B CETb
3N1EKTPONUTaHUS

FOCT 30804.3.3-2013
KonebaHus HanpspkeHns 1
$nunkep, Bbi3biBaEMble B CETU
3N1EKTPONUTaHUS

FOCT 30805.22-2013

IMUCCUS UHOYCTPUANBHBIX
paguonomex (UPIT).
Hanpsskenue UPI Ha ceTeBbIxX
3akuMax B nonoce yactot 0,15-
30 My

17

18

19

20

HanpsxeHHocTtb nonsa UPT B8

nosioce yactot 30-1000 My,
CokpalueHus:

+1 kB
+2.5 kB
Coots. A

70% U.,
1000 mc;
40% U,
100 mc;
Coots. A

0% U,
100 mc
Coots. A
0% Uy,
500 mc
Coots. B

(80-
115)%
Uy, 10 C
Coots. A

Knacc A
Coorts.

=220B ~220B DI, DO Al RS-485 Ethernet Kopnyc
+1 kB +1 kB +1 kB +1 kB £25kB 1 kB (3)
£25kB  *25kB #25kB *25kB (3)
- £15% - - - - -
1c
CootB. A
70% U.,
1000 mc;
40% Uy,
100 mc;
Coots. A
0% U,
100 mc
Coots. A
0% Uy,
500 mc
Coorts. BY
(80-
115)%
Uy, 10 ¢
Coots. A
100 A/M
1000 A/m
CootB. A
- - - - - - 1000 A/m
Coots. A
- - - - - - 100 A/M
CootB. A
- Knacc A - - - - -
Coors.
- Ps1<1, - - - - -
P.7<0,65
CooTs.
Knacc A Knacc A
CooTs. Coorts.
Knacc A
CooTB.

(K) - nomMexa noaaeTcs Yepes 3NEKTPOMArHUTHBIE KNeLy;
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(3) - noMexa nopaeTcs Ha 3KpaH kabens;

(YCP) - nomexa nopaetcs Yepes yCTPOMCTBO CBS3U-Pa3Bs3Ku;

DI, DO - nopTbl AUCKPETHbLIX BXOLOB M BbIXOLOB;

Al - nopTbl aHaNOroBbIX BXOLOB;

=24,=220 B, ~220 B - nopTbl NUTaHNS NOCTOSHHOIO M NEPEMEHHOIO TOKA

MpuMeyanus:

1 Bo BpeMs BO3AEACTBUA MOMEXM U3MEPAEMbIE aHANIOrOBbIE 3HAUYEHMA MOTYT OTIMYATLCA NPU CleayWmX Yactotax: 95-245 Mlu,
365-500 Mlu;

2 MpepblBaHUs HANPSAXEHWUA NEKTPONMUTAHWUA NEPEMEHHOrO ToKa AnnTenbHOCTbI0 1000 MC Bbi3bIBAET BbIKIKUEHME YCTPOMCTBA C
nocneaylLmMM BOCCTaHOBNEHMEM 6e3 BMelLaTeIbCTBA ONepaTopa;

% TMpepblBaHU HaMPSXKEHUS INEKTPOMMUTAHMA MOCTOSHHOIO TOKa ANMTEeNnbHOCTbIO 500 MC Bbi3biBaeT BbIK/IIOYEHWE YCTPOICTBA C
nocnenyWwmMM BOCCTaHOBNEHMEM 6e3 BMellaTenbCTBa onepartopa, Ans obecnevyeHus Kputepus KavyecTBa QYHKUMOHUMPOBaHUS A
HeobX0AMMO MCMOJb30BaTb KOHAEHCATOPHYH NPUCTABKY.

293 ConpoTuBneHne M30N9UMMU MeXAY KAKAOM HEe3aBMCMMOM Uenbk (ranbBaHUMYECKU He
CBA3AHHOM C APYrMMM LENsMU) U KOPMyCcoOM, COEAMHEHHbIM CO BCEMW OCTasIbHbIMM
He3aBMCMMbIMK Lenamu, npeobpasosatens JHUIM-2 6onee 100 MOM npu HanpshkeHuu
noctosiHHoro Toka 500 B. K He3aBUCUMBIM LensM OTHOCATCS:

e nopt 3a3emnenus GND;

e CoeOMHeHHble BMecCTe BXoaHble uenu Hanpsxxenmsa Ua, Uy, Ue, Un;

e COEAMHEHHblE BMECTE BXOOHbIE Lienu ToKa la, Ib, Ic;

e COeAMHEHHble BMECTE KOHTAKTbI Lenen nutanmsa L/+, N/-;

e COeOMHEeHHble BMecCTe ANCKpeTHble BXoabl Dly,..., Dly;

e COeaMHEeHHble BMecCTe aMcKpeTHble Bbixoabl DOy,..., DOy;

e COeAMHEeHHble BMeCTe KOHTAKTbl Kaaoro MHGOPMaLMOHHOIo NopTa;

e CoelMHEeHHble BMeCTe peneriHble BbiIXoAbl (a9 Moandukaumm SHUIM-2-...-X2);

e COeAMHEHHble BMeCTe Lenu KOHTPOsS Hanuuus Hanpsxkenus Ly, Ly, Ls, N (ans
mMoaudukaumm JHUM-2-...-X2);

e CoeauHeHHble BMecTe aHanorosble Bbixoabl AO;..., AO, (ang moandukaumm SHUM-2-
..-41).

NcknoueHne cocTaBnatoT cnegywouwmne uenu:

e nopT «24 B» (Moandukaumna JHUIM-2-...-X1) - coeanHAOTCH BMECTe TONbKO KOHTAKTbI
5,7,8;

e nopt «IRIG-A» (Mogndukaumna IHUM-2-...-X3) - coeguHAOTCa BMeCTe TONbKO
KOHTaKTbl 5, 7, 8;
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e Lenu KOHTPONs Hannuus Hanpskenus L1, L2, L3, N (mogudumkaums SHNNM-2-...-32)
ranbBaHUYeCKMU CBA3AHbI C BXOAHbIMUM Lenamu Hanpsxkenus U, Up, U, Uy -
M3MepeHue CONPOTUBIEHUS U30NALUMMU MEXAY ITUMM LensiMM He NPOBOAMTCS;

e auckpeTHble Bxoabl (Moandukaumsa SHUIM-2-...-X2) ranbBaHUYeCKM CBA3aHbI C Lensamu
NMUTaHUS — U3MEpPEHME CONPOTUBAEHUS MeXAY 3TUMMK LensaMu He NPOBOAMUTCS.

29.4 MN3onaumsa npeobpasosartenert JHUIM-2 npu paboumx yCnoBusaX NpUMEHEHNS BbloepPXMBaeT
B TeyeHue 1 MUH fencTBME UCMbITAaTEeIbHOMO HaNpsXXeHMs NepeMeHHOoro Toka vyactotom 50
U, cpegHekBagpaTUYeCcKoe 3HaYeHme KOToporo:

e MexAy CoOefMHEHHbIMW BMECTe u3MeputenbHbiMuK Lenamm Toka (la, Iy, 1) u
HanpskeHus (Ui, Up, U, Uy) mo oTHoweHuto k kopnycy: 2,0 kB;

e Mexay CoeMHEHHbIMU BMecTe uHTepdercHbiMU Lenamu RS-485, Ethernet u
kopnycom: 0,5 kB;

e Mexay CoOelMHEHHbIMW BMeCTe KOHTaKTaMM NopTa NUTaHMs (KOHTakTbl L/+, N/-) n
KOpMycoM:

— 2,0 kB (ana mogndwmkaumm JHUM-2-...-220-..., SHUM-2-...-110-...);

— 0,5 kB (ana mogndwmkaumm JHAUM-2-...-24-...);

MexXay coeAMHEeHHbIMU BMeCTe LensMu AUCKpeTHbIX BXoaoB (Dl,...,Dl,) n kopnycom:
— 2,0 kB (ana mogudumkaumm JHNUM-2-...-X1(220));

— 0,5 kB (ana mogudumkaumn JHNUM-2-...-X1, SHUNM-2-...-X2, SHUI-2-...-X3);

MeXay COeAMHEHHbIMU BMeCTe Lenamu auckpeTHbiX Bbixoaos (DOy,...,D0,) u
kopnycom: 2,0 kB;

e MexAay CoegMHEeHHbIMM BMeCTe LensMu aHanorosbix Bbixofos (AO:..., AO,) 1
kopnycoM: 0,5 kB (ans moandukaumn SHUM-2-...-41).

2.95 lNpeobpasosatens JHWUIM-2 Bblaep>KMBaeT MUCNbITAHUE WUMMYAbCHBIM HAMPSXKEHUEM CO
CnenyrLwmMMmn NapameTpamu:

e 3/IeKTPUYECKAN U30NAUMS MEXAY MOPTOM INEKTPONUTAHUS, U3MEPUTENbHLIMU LLEMSIMMU
HanpsKeHMsa 1 TOKa, AMCKPETHbIMM BXOAAMMU M BbIXOAAMM MO OTHOLWEHMIO KO BCEM
OCTa/IbHbIM HE3ABMCMMBIM LLEMNSIM M KOPMYCY BblAEPXMBAET 6€3 NOBpexXaeHMUN’
nMnynbcHoe HanpskeHue 5,0 kB;
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TexHuyeckne XapaKTePUCTUKN

e 3/1eKTpUYeckas nsonaumsa mexay nitepdencHoiMu uensmm RS-485, Ethernet no
OTHOLLUEHMIO KO BCEM OCTasIbHbIM HE3ABUCMMbBIM LLENsIM U KOpNycCy BblaepkuBaeT 6e3
noBpexaeHnin umnynbcHoe Hanpsikenme 1,0 kB.
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YCTpOMCTBO U PYHKLMOHANbHbIE BO3MOXHOCTH

3 YcTpoicTBo U GYHKUMOHANIbHbIE BO3MOXHOCTHU

3.1 MpuHumun pabotbl (Ha npumepe DHUM-2 CranpapT)

31.1 CTpykTypHasa cxema npeobpaszosatens JHUIM-2 npuBeneHa Ha pucyHke 3.1,
i
@ g -1
b 1> — RS-485-1
e —— /> - RS-485-2
AUM F—
v —{¥ > RS-485-2 (=24B)
-3,
w —— W MK > RS-485-3
ue — Y >
P Ethernet
u 4B D!
nuT =
—» bl —%
DO [€—

PucyHok 3.1. CTpykTypHas cxeMa npeobpaszosatens JHUIMM-2-...-A3E4-11

BxofHble TOKM M HanpsbkeHUs yepes CXeMbl COMacoBaHMsA NOCTynakT Ha Bxog AL,
KOTOpbI MPOM3BOAMT aHanoro-uM@posoe npeobpasoBaHME MIHOBEHHbIX 3HayYeHuM
n3mepsieMbix curHanos (40 BbIGOpOK 3a Kaxabi nepmog, (20 MC) NPOMBILLIEHHOM YaCTOTbI
50 l'u) n nepenaet gaHHbie HA MUKpoKoHTponnep (MK).

MK obecneuyunBaer:

e BblUMC/IEHME NAPAMETPOB 31eKTpUYeCcKorn cetn (Bpems 06paboTkn undposbiMU
dunbTpamm 40-50 Mc, punbTpbl paboTaOT KCKOMb3SLLMM OKHOMY) — «ObICTPbIX»
N3MepeHui;

e yCcpeOHeHWe U3MEePEHHbIX U BblIYMCNEHHbIX NapaMeTpOB (Nepuoa ycpeaHeHus
BbIbupaeTcs npu HacTporike u3 psga 200/500/1000/1500/2000 mc, ycpenHeHue
OCYLLECTBNAETCA CKOMb3SLWMM OKHOMY);

e 00paboTKY COCTOSAHMIA COOCTBEHHbIX M BHELHMX aHANOMOBbIX U AMCKPETHbIX
BXOA,0B/BbIXOL0B;

e 00OMEH AaHHbIMU C BHELWHMMU cMCcTeMaMm no npoTokonam Modbus RTU, Modbus TCP,
FOCT P M3K 60870-5-104-2004, TOCT P M3K 60870-5-101-2006, SNTP, SNMP,
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YCTpOMCTBO U PYHKLMOHANbHbIE BO3MOXHOCTH

M3K 61850-8.1 (ong nepenayun UsMepeHHbIX U BblYMCIEHHbIX NapameTpos MK
obHoBNSIET 3HAYEeHNS NnapameTpoB Kaxable 20 mc).

C nomowbto npeobpazosatenen wuHTepdencos [MN-1, MKN-2, TIN-3 peannsoBaHbl
ranbBaHMYeCKM pas3Bsi3aHHble MHTepdencbl RS-485. BcTpoeHHble Bo3MOXHOCTM MK
obecneymBatoT PyHKUMOHMpOBaHMe Ethernet nopTa. Ha 6a3e MK peanv3osaHa nogaepxka
4acoB peasibHOro BpeMeHW. Takxke UMeeTCs CTOPOXXeBOW TanMmep.

CepuitHbIi  HOMep, cnyxebHas uHdopMaumMs W KanMbpoBOYHbIe  KOIPDUULMEHTHI,
yCTaHaB/MBaeMble Npu 3aBOACKOM HACTPOMKE, XPAHATCA B 3HEProHe3aBMCMMOM MaAMATU.
Hactporikn  nonb3oBatenss  (KoHdwurypauma  SHUI-2)  Takke  cOXpaHawTCcs B
3HeproHe3aBMCMMOW 061aCT1 NaMATy.

JHWUIM-2 ocHaweH 4acamMu peanbHOro BpPeMEHM, MeTOoAbl CUHXPOHM3AUMKM KOTOPbIX
OnucaHbl B N. 3.6.

3.1.2 B SHWUIM-2 peanu3oBaHa BO3MOXHOCTb MKCALMM M3MEPEHHbIX NMapaMeTpoB Ha cpe3ax
actpoHoMuyeckon cekyHabl. C nomowpto MO «ES KoHdurypatop» Ha ntoboM nHtepderice
MOXHO OnpeaenuTb, Kakue UMeHHO AaHHble Heobx0aMMO nepenaBaTb — GUKCMPOBAHHbIE,
ObiCTpble unM  ycpedHeHHble. Takxe ocywecTBnseTcs BbIGOp TuNa nepeaaBaeMbixX
3HaYeHMM — MacWTabmMpoBaHHbIX BEANYMH (integer) M 3HaYeHul C NNaBatoLWwen 3anaTon
(float). Mepunon 06HOBNEHMS «ObICTPBIX» U KyCPeAHEHHbIX» n3MepeHui B pernctpax SHUI-
2 coctasnsiet 20 Mmc.

313 [ng pasnuuyHbIX CXeM NOAK/YEHUS K U3MEPUTENbHbIM LENSIM MOXeT ObiTb NpUMeEHEH
0aMH 1 TOT e Tun SHUI-2. Beibop ncnonb3yemMon cxeMbl NOAKNHYEHUS OCYLLECTBASETCS
B M0 «ES KoHdurypatop» B HacTporke «CxeMa nopknwoyeHus» (3-npoBOAHAN WM
4-npoBogHas).

314 Bpems noctaBkM napamMeTpoB Npu MCNonb3oBaHUKM npoTokona MIK 60870-5-101 3asucut
OT KO/IMYeCcTBAa MPUMHUMMAEMbIX MNAapaMeTpoB, MX anepTypbl, dopmata nepenaBaeMbixX
3HayeHun (INTEGER wnu FLOAT, c meTkon BpeMeHn unu 6e3). B nwbom cnyyae
ncnonb3osaHme M3K  60870-5-101 gna  nepemaun  TenemeTpuu  9BASETCH
npeanoyYTUTENbHbIM U PEKOMEHLO0BAHHbIM.

Mpumep: DHUM-2 ¢ nopaepxxkon TOCT P M2K 60870-5-101-2006 npu ckopocCT onpoca
19200 604 » onpoce no oaHoM MarncTpanu 32 npeobpasosatenein obecneynBaeT Bblaavy
CNOpaaMyYeckn M3MEHUBLLETOCS 3HAYEHUS TESIEM3IMEPEHUS C METKOM BpeMeHu 7 BaiT 3a
Bpems 0,14...0,17 ¢ nocne COOTBETCTBYHOLLErO MU3IMEHEHUS NapaMeTpa.

3.15 Ona  moamdwmkaumm SHUIM-2-...-X1, SHWIM-2-..-32 npepocTaBngeTcs BO3MOXHOCTb
HACTPOMKM AManasoHa u3mepeHus Toka. [locTyneH oomH U3 Cneayrowmx BapuaHTOB:
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YCTpOMCTBO U PYHKLMOHANbHbIE BO3MOXHOCTU

HnanazoH 1...200% ot | (no yMmonuyaHuio) obecneynBaeT n3amepeHue Toka ¢
NOrpeLHOCTbIO, He NpeBbIWatoLLern yKkasaHHom B 2.7. [lng obecneyeHns 3ag4aHHON
TOYHOCTU U3MepuTeNnbHas 061acTb pa3buTa Ha 2 AManas3oHa. [paHuua Mexay
[AMANa3oHaMK yCTaHOBEHaA:

— 3,5 A pna moagmndukaumun c |, =5 A;
— 0,7 A pns Mmoamdukaumi c |, =1 A,

B cBs3M € 3TMM npu nepexoae € OAHOMO AMaNa30Ha Ha APYrol BO3MOXHbI 334EPXKM B
BblAaye pe3ynbTatoB naMepeHui Ha 200 mc, cBsizaHHble C nepeHacTponkoin AL m
uUMbpoBbIX GUNLTPOB MUKPOKOHTPONEPa.

IOvana3oH 2...200% ot |, ucnonb3yeTca ong 3agad, B KOTOpbIX TpebyeTcsi MpomM3BOAUTb
M3MepeHMs C BbICOKOW MHTEHCMBHOCTBIO Mepeaayn pesynbTatos, HanpMMep, B
cuctemax perynuposaHust ACY TI1. B paHHOM pexume SHUI-2 BoinonHseT
n3MepeHuns Toka b6e3 geneHns nameputenbHom 06nacTu Ha 2 ananasoHa. B cneacreue
3TOro HeT 3a4epKekK Npu Bblaaye pesynbtatoB nsmepenui ot ALLMN u umudposbix
GUNbTPOB MUKPOKOHTPOIEPA, OAHAKO CYXKaeTCs M3MepUTENbHbIN AMana3oH (He oT
1%, a HaumHas ¢ 2% ot |.).

Ivana3soH 8...800% ot |, ncnonbsyeTtcs ans permcTpaum TOKOB aBAPUMHOIO pexuma.
B 3TOM pexume gng Manbix 3HaYEHMI TOKA TOYHOCTb NPMOBOPA MOXKET pe3Ko
OT/INYATCA OT 3a9BNeHHOM B Tabnmue 1.5.

Mpumeuanue: [nanaszoH 8...800% ot |, HepgocTyneH ang SHUIM-2-...-X1 c annapaTHOM Bepcuen
5.1 v Bblwe, BbiNycKaeMbIx € ceHTabps 2021.

[vanasoHbl n3mepenns 2..200% un 8...800% ot |, - He sBNAIOTCAS peKOMeHAOBAaHHbIMU B

6onbWKNHCTBE Cnyyaes npuMeHeHns SHUIM-2.

3.2 TenecurHanusaums

Ona moaudukaumnin SJHUM-2-...-X1, JHUM-2-...-32, DHUNN-2-...-04

3.2.1 [nckpeTHble curHansl, 4OCTYNHbIe AN nepepayun B suae TC:

,ﬂ,VICKpETHbIVI BX0oA4 — COCTOAHME BCTPOEHHOIO UIKX BHELWIHETO0 ANCKPETHOro BXoaa,

[MCKpEeTHbIN BbIXOA, — COCTOSIHUE BCTPOEHHOIO, BHELWHErO MW BUPTYaNibHOrO
[MCKPETHOIO BbIX0A3;

YcTtaBka — akT cpabatbiBaHMe ycTaBkM no ntobomy 13 napameTtpos JHUIM-2;

Pe3yanaT JTIOTMYEeCKOro BblpaXXeHna — COCTOAHME JTIOTMYEeCKOro BbipaXkeHuA,;
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e [lognucka GOOSE - cocTosiHMe guckpeTHoro curHana, nonyvyeHHoro B GOOSE-
coobuweHun (npu Hannumm onummn ES61850.enip);

e [InarHocTMka — Hanmuune owmnbok npubopa.

3.2.2 MakcMManbHOe KOMM4YeCcTBO O0OLEeKTOB TenecurHanmsaumu, QOpMUPYEMbIX OOHWUM
npeobpasosatenem JHWUI-2, coctaBnsget 32 curHana.

3.2.3 Mpn n3MeHeHMM COCTOSHMI NOOOro AMCKPETHOrO CUrHana cobbiTMe perucTpupyroTcs,
NMPUCBAMBAETCS METKA BPEMEHU M 3aPUKCMPOBAHHOE COCTOSIHME rOTOBO ANS Nepefayu no
noptam RS-485, Ethernet. ToyHOCTb NPUCBOEHUSI METKU BpEMEHM - 1 MC.

3.24 JHUM-2 noppnepxuBaeT nepepayvyy COCTOSSHUM  OUCKPETHbIX CUIHANOB B paMKax
NPOTOKO/OB:

e [OCT P M3K 60870-5-101-2006, NOCT P M3K 60870-5-104-2004 kak B Buae Single
point (1 n 30 Tunbl kagpos), Tak 1 Double point (3 n 31 Tunbl kagpos). [ns
nocnegHero cny4vyas obpaboTka COCTOSAHMM MAET NOMAPHO, HAYMHAA C HeveTHoro: 1-2,
3-4,5-6 n 1. a. [Npun HacTponke yCTPOMCTBA 41 NAPHbIX AUCKPETHbIX BXO40B
LOCTYNHA HAaCTpOMKa TaMMayTa nepekntoyeHns. Ecim oByXno3MUMOHHbIX CUTHaN
HaxoamTca B HeonpeneneHHoM coctosiHum (00) MeHblue 3a4aHHOro BpeMeHH, 3T0
COCTOSIHME He ByneT nepeaaHo No MPOTOKONAM.

e Modbus RTU/TCP no komangam 01, 02, 03, 04;
e M3K 61850 8-1 B Bae GOOSE, MMS (GGIO1$ST$Ind, XCBR$ST$Pos, XSWI$ST$Pos);
e SNMP, Tonbko no 3anpocy.

Ona moaudpukaumuini IHUM-2-...-X3

3.2.5 MakcuManbHOe KOAM4YecTBO OObEKTOB TenecurHanusauuu, GOpMUPYEMbIX OLHUM
npeobpasosateneM JHWUIM-2 coctaBnsieT 5 curHanoB (8 npu HanMuMM AUCKPETHbIX
BbIXOA0B).

3.2.6 SHUM-2 noppepxuBaeT nepefavy COCTOSIHUMA  OMCKPETHbIX CUIHANOB B paMKax
NMPOTOKONOB:

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

e Modbus RTU/TCP no komanae 01, 02;

e (37.118.2 B BUAE ONCKPETHbIX AAHHbIX.
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3.3 TeneynpaeneHue
Ona moaudukaumnin SJHUM-2-...-X1, SHUM-2-...-32, DHUN-2-...-04

3.3.1 TeneynpasneHns B JHWUI-2 pocTynHO AN BCTPOEHHbIX AMCKPETHbIX BbIXOAOB (415
moaundukaumm SHUM-2-...-11, SHUIM-2-...-32), BHEWHUX AMCKPETHbIX BbIXOAOB (4epes
moaynm JHMB-1), a Takke BupTtyanbHbix DO.

AnckpeTHeill curdan A
1 D01 3HMB-1-16/3R (2)

2 D02 3HMB-1-16/3R. (2)

3 D03 3HMB-1-16/3R (2)

4 (He onpegeneH)

5 BupTyaneHeid DO

6 Berpoernbid DO (HegelcTs.)

7 (He onpegeneH)

O OE A OR E A

2 (He onpegeneH)

PucyHok 3.2. lNpuMep HaCTPOMKM AUCKPETHBIX BbIXOA40B

3.3.2 JHUWIM-2 nopaepXMBaET BbiNOJIHEHUE KOMaHA TY Mo NpoTOKONaM:

e [OCT P M3K 60870-5-101-2006, TOCT P M3K 60870-5-104-2004 B Buze Single
command (<45>) (ynpasneHue npou3BOAUTCS OAHMM MK Napow Bbixonos), Double
command (<46>) (ynpaBneHue napow BbIxo4oB). [1pu ynpaBneHne napoi BbIXOA40B NO
komaHae BKJI, otnpaBneHHOM Ha ntobow 13 agpecos, oTHocsAwmxca kK nape DO,
3aMbIKaeTCcsa HeyeTHbIW Bbixod, no koMaHae OTKJ1 — 3aMbIKaeTcs YETHbIN.

e Modbus RTU/TCP no komaHze 05. Mo komaHnae BKJ1 3ambikaeTcs COOTBETCTBYHOLLEE
pene, no koMaHge OTKJ1 — pasmbikaeTcs. Pene octaeTcs 3aMKHYTbIM Ha BpeMms,
YKa3aHHOE Npu HACTpoiKe (M0 YMONYaHMIO — 5 cekyHA), TakxKe AOCTYMHO NOCTOSHHOE
yAepKaHue BbIX04a A0 MOSyYeHUs KOMaHAObl HA pa3MblKaHWe. YNpaBneHue napon
BbIXOA0B HEeA0CTYMHO.

e M>3K 61850-8-1 yepes CSWI. [ing paHHoro cnocoba ynpaBneHus npeasaputesibHoO
HeobXx0AMMO HaCTPOMTb MOAEeNIb KOMMYTaLMOHHOro annapaTta KA (o6o3HaveHune B
KoHdurypaTtope - XCBR1, XSWI1, XSWI2, XSWI3): npuBsizatb kK Mmogensam KA
AVCKPETHbIe CUTHANbl, CBA3AHHbIE C UX MOMIOXKEHMEM, CUTHa/bl OTBEYAoLWMe 3a
610KMPOBKY YNpaBAEHUS], CUTHAS, OMUCbIBAKOLLME COCTOSIHUE
MeCTHOe/ANCTaHLMOHHOE; NpMBA3aTh AMCKPETHbIE BbIXOAbI K KOMAHAAM ynpaBneHus
(CSWI1, CSWI2, CSW3, CSWI4), Ha3HaunTb BpeMs yaepKaHU KOHTAKTOB, OXunaaemoe
BPEMS BbINOMHEHWE KOMAHA, @ TAaKXXe BblAENEHHbIV agpec TeneynpaBneHus.

YHpaBneHme AOCTYNHO TONbKO AN4 NMapHbIX BbIXO40B.
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333

Pexnm paboTebl
yCTpOMCTBA

OnepaTuBHbIe
610K POBKM

CocTosiHue
BbIK/tOHATENS
(onmuMoHanbHO)

Pexum mecTH./anct
BbIK/IHOYATENS.

Bnokupoeka
BblKNtOYaTens

CocTosiHue
LUCKPETHOTO BbIXOAa

MNonTBepxaeHue
cpabaTbiBaHUA

Anroput™ pabotbl KA npu nogaye koMaHabl TY:

OXuaaHue KOMaHabl [«

KoMaHaa
«BknounTb» OwuBKU
Off/Test Blocked-by-mode >
On/Blocked
Off/invalid Blocked-by-interlocking >
/\/\/ XCBR.Pos >~ _I_O_n_ — > Position-reached e
>~ - - - |
Off/Bad/. dnvalid - Invalid-position —— —
Intermediate
On/invalid Blocked-by-switching- o
XCBR.Loc hierarchy >
Off
XCBR.BlkCls Blocked-by-process »
Off
Blocked-by-health >
3aMblKaHVe AU CKPeTHO o
BbIxoaa «Bkn»
intermediate
bad state
XCBR.Pos / > Invalid-position >
Off
On > Time-limit-over >
TY BbINOAHEHO >

KOMMYTAUMUOHHbIX annapaToB
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3a6/10KMPOBaH (CUrHaNOM MeCTHOe/ANCTAaHLUMOHHOE UM BNIOKMPOBKOWM Ha
cooTBeTcTBYHOLWYO KOMaHAy BKJ1 nnmn OTKJ), To koMaHaa TY He BbinonHgeTcs. Ecnm
koMaHaa TY He cooTBeTcTBYEeT nonoxeHuto KA (nogaetcs «Bkaountb» Ha
BK/OYEHHbIM KA), TO KOMaHAa TakxKe He BbIMoNHAeTCA.

Mpu BblAaYe KOMaHAbl 0OXKMAAETCS M3MEHEHME NoNoXeHNs KA B TeueHMe 3a4aHHOMO
BPEMEHM 0XMAAHUSA. ECn 3TOro He Npoucxoaut — GopMUpYyeTcs KBUTaHLMS 06
OWMBKe B COOTBETCTBMM C NMPOTOKO/IOM 0BMEHa.

334 TeneynpasneHune B pamkax npotokosos OCT P M3K 60870-5-101-2006, TOCT P M3K
60870-5-104-2004 moxeT BbINONHATCS ABYMS Cnocobamu:

e HenocpeacTBeHHOE BbINOJIHEHWE KOMaHAb! (aapeca koMaHabl TY paBHbl agpecam DO
B agpecauumu npoTokona);

e B COOTBETCTBMM C MOAENbI0 KOMMYTALMOHHOIO annaparta aHanornyHo M3K 61850.

3.3.5 B DHWIM-2-...-32 Bbixoa DO3 (LOC) no yMonuyaHuio pabotaeT 04HOBPEMEHHO C BbIXOAOM
D02 (OFF). C nomowwbto MO «ES KoHpUrypatop» AMCKPETHbIM BbIXOA, MOXHO HAaCTPOUTDL Ha
He3aBMCUMMoe cpabaTtbiBaHue.

3.3.6 Ecnv onga AMCKpeTHOro BbiXOo4a HACTPOEHO ycnoBue cpabaTbiBaHME MO JIOrMYeCKoMy
BbIpXXEHUIO, TeneynpasieHne 4aHHbIM BbIXOAOM HeAOCTYMHO.

Ona moaudpukaumnii IHUM-2-...-X3

3.3.7 JHWUI-2 nopoepxuBaeT BbINONHEHWE KOMaHA TY no npoTokonam:

e [OCT P M3K 60870-5-101-2006, TOCT P M3K 60870-5-104-2004 B Buze Single
command (<45>), Double command (<46>). [lns nepeow napsl ynpasneHue Bceraa
[ABYXMO3MUMOHHOE: No koMaHae BKJ1, otnpaeneHHolM Ha nobol 13 agpecos,
oTHOoCcAwMxca K nape DO, 3ambikaeTcs nepsbii Bbixoa, No koMaHge OTKJ/1 - BTopon.

e Modbus RTU/TCP no komaHze 05. Mo komaHnae BKJ1 3ambikaeTcs COOTBETCTBYHOLLEE
pene, no koMaHae OTKJ1 - pa3mbikaeTcs.

IOuckpeTHble Bbixogbl DO1 (ON) n DO2 (OFF) He MoryT 6bITb O4HOBPEMEHHO 3aMKHYThI,
NpY BKNOYEHUM OLHOIO U3 HUX BTOPOM aBTOMATMYECKM Pa3MblKaeTcs.
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3.4 NHTepdeicbl u NpoTOKOAbl 06MeHa AaHHbIMU
34.1 HoctynHble nHtepdencol JHUMM-2 B 3aBUCMMOCTM OT MOAUDUKALMM:
RS-485 Ethernet
use Knemmbl RI45 RI45 LC GPON

SHWM-2-...-A1E0-X1 1 1
SHWM-2-...-A2EQ 1 1 1
OHWM-2-...-A3E4 1 1 2 1
OHWM-2-...-A2SFP 1 1 1 1
OHWUM-2-...-A2E4x2 1 1 1 2
SHWM-2-...-A2E4x2FX 1 1 1 2
SHWN-2-...-A2E0-32 1 2
SHNMN-2-4...-A1E4-X3 1 1
SHWNMN-2-4...-A1E4-13-PTP 1 2
SHWN-2-0...-A1E4-X3 1 2
SHWN-2...-A2E0-04 1 2
SHUN-2...-A1E4-04 1 1 1
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MoakntoyeHune Kk nutepdencam IHUM-2-...-X1:

Untepdeliic CurHan KoHnTakTbl RJ45
G R A (data+) 7 —
RS-485-3 B (data-) 8 ibunn
GND 5
MutaHne SHMU: +24 B 1,2 i
MutaHne SHMN: 0 B 3,4
RS-485-2 24V A (data+) 7
B (data-) 8
GND 5
TX+ (Transmit Data+) 1
TX- (Transmit Data-) 2
Ethernet .
RX+ (Receive Data+) 3
RX- (Receive Data-) 6
D1+ (data+
?Bsu-:fosa-:l.e KeMMHbIe 32)KMMbl) D1- ((data-)) i
G1 - GND

MNogkntoyeHune k uHtepdericam IHUNM-2...-32:

Untepderic CurHan

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

MoaknoyeHune kK nHtepdencam IHUM-2-...-X3:

Mopt WHTepdeiic CurHan KoHnTakTbl RJ45
A (data+) 7 E—
e B (data-) 8
(IRIG-A, -B) 0 HETH F R
GND 5
" Rx (Receive Data) 3
©0 -
Rl RS 2326 y Tx (Transmit Data) 4 -
Y (cnyxebHbii) FEPRPRP
GND 2
Rx (Receive Data) 1 ' I I '
RSS2 Tx (Transmit Data) 6
(@ng MHankaTopa)
GND 2
Tx+ (Transmit Data+) | 1 ' l l '
= Tx- (Transmit Data-) 2 B
<  Ethernet 100Base-T d ' ' |
- Rx+ (Receive Data+)
12345678

Rx- (Receive Data-) 6

3HUN-2, PykoBoacTeo no akcnnyataumu, SHNM.411187.002 P3. Pepn 07.2023




YCTpOMCTBO U PYHKLMOHANbHbIE BO3MOXHOCTH

3.4.2

MNoakntoyeHune k uHTepdercam IHUNM-2-...-04:

WUntepdeiic  CurHan KoHTtaktbl RJ45
RS-485-1 A (data) !
a B R = I_‘-‘_“_- [ |

RS-485-2 B (data-) 8 b — —
GND 5 L - - - 1
TX+ (Transmit Data+) 1 o p I -_— ]
TX- (Transmit Data-) 2 o _

Ethernet . ~
RX+ (Receive Data+) 3 6o ; —
RX- (Receive Data-) 6

NHTepdeincol RS-485 nmetoT cnepyrowime xapakTepUCTUKK:

e (CkopocTb 06MeHa: 1200-115200 6uTt/cek;

e YetHocTb: Nnone, even, odd;

e C(Cron-6mut: 1 unnu 2;

MpoTokon o6MeHa Ha3HA4aEeTCs NpU HACTPOWKE, AOCTYMHbIE BAPUAHTbI:
e Modbus RTU;

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

Bce uHTepdencbl noaaepXuMBAT UMKIMYECKUI PEXMM nepefayun ans oTobpaxeHus
M3MEPEHHbIX U BbIYUCNSEMbIX NAPAMETPOB Ha BHEWHeM nHankatope JHMU.

«RS-485-2» pononHutenbHo noaaepxKuBaet 0bMeH ¢ BHewHUMKU moaynamu (8o 10 wr.) -
OHMB-1, ITS. lpu noaknwoyenun wmopynen SHMB pekomeHayeTcs yCTaHaBAMBATb
MaKCMMasbHYO ckopocTb Ha nopty 115200 6oa.

Ona mogndukaumn IHNUM-2-...-X1 nutepdenc «RS-485-2» KOHCTPYKTMBHO peann3oBaH B
BMAe ABYX pa3beMoB RJ45, Ha 04HOM M3 KOTOPbIX KpOME MUHOB C UHTEPdENCHBIMU LIensiMu
BbIBEAEHO NuTaHue 24 B= ang NnuTaHus BHELWHUX Moaynen niamkauumn SJHMU n patumkos
Temnepatypsl ITS.
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343

- AGENXQ&B

Pa3weM C nuTaHuemM 24 B= gna
NOAKMOUEHUA BHELHWX
mMogyned SHMU u ITS

PazbeM Ang NOAKMIOUEHUA
BHELWHWUX MOAYAEH UAK CUCTEM
cBopa A3HHBIX

He pexkomeHAayeTcsi MCMONb30BaTb BCTPOEHHbIM UCTOYHMK 24 B= SHWI-2 pna nutaHus
BHELUHMX YCTPOMCTB, eCNn AJnHA Kabens npesbiwaeT 20 meTpos.
NHTepdericol Ethernet:

Ckopoctb obmeHa 100 M6wut/cek. HdoctynHo 4 cokeTta. Kaxabl COKeT HacTpavBaeTcs
He3aBMCUMO.

MNopne p>XnBaeMbl€ NMPOTOKOJIbI:

MpoTokon SHUIM-2-...-X1 OHUIM-2-...-X3
FOCT P M3K 60870-5-104-2004 + +

FOCT P M3K 60870-5-101-2006 (over UDP) + +
Modbus TCP/RTU + +
RS-TCP (ckBO3HOI1 KaHan) + -

M3K 61850 8-1 onuus -

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

SNTP v4 + )

SNMP v1 + gL

B moandukaumm SHWUIM-2-...-A2E4x2FX-X1 ycTtaHOBNeHO [ABa
nHtepdenca Ethernet 100BASE-FX. Tun pasvemoB LC,
pabortatotr ¢ 62,5/125 mkm u 50/125 MKM MHOroMoAoBbIM
(multimode) BonokHoMm. LED u3nyyaTtens pabotaer Ha anuHe

BONHbl 1300 HM, MakCMManbHOE pacCTOSHUE nepenayun CUrHana
£0 2000 metpos. 1ns naty-KopaoB TMN Mcnonb3yemon nonmposku - UPC.

M3nyyenne cooTsBeTcTBYeT knaccy 1 (nasepbl M nasepHble CUCTEMbI O4YE€Hb Maow
MOLWWHOCTU, He CMocobBHble CO34aBaTb OMACHbIA A8 YenoBeYeCKOro rnasa YpOBEeHb
o0b6nyyeHus) B COOTBETCTBMM CO cTaHAapToM EN60825-1.

MopTbl Ethernet «MakcumanbHoW» Mogudurkauumn paboTaroT B pexxume KoMMyTaTopa. T.e.
SHUM-2 numeet oamnH IP appec. MNpu 3TOM BO3MOXHbI pa3iMyHbie BapuaHTbl OPraHM3aLmm
cetu:
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Bes npoTOKONOB pe3epBUPOBaHUS

Server /
Siteh Workstation
LT T T T T 1711
LT T T TTTT1 |
SHUM-2 JHUM-2 SHUN-2 JHUM-2

Moptbl DHUI-2 paboTatoT B pexnme KommyTaTopa. [lonyckaeTcsa TONbKO MarucTpanbHas
CXeMa CoeaMHEHUSs YCTPOMCTB Mexay co6oi. KonmyecTBo yCTPOMCTB HE OrpaHUYEHO.

Mpotokon RSTP (Rapid spanning tree protocol)

Server / Switch
WorkstationD

N

| Ll || 1l |

o | [dom | [em | (e | [l

ey Lant Loz Lant Lanz LAt Loz Lt Latz

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

Bcé ceteBoe ob6opymoBaHMe [OMKHO noppepxmBaTtb npoTokon RSTP. Yawe Bcero
ncnonb3yeTcss obbeauHeHMe YCTPOMCTB B KOMbLO. MakcumanbHoe konmyectso JHUIM-2 B
KofibLie C OAHMM KOMMYTAaTOPOM 39 wr.

Mpotokon PRP (Parallel Redundancy Protocol)

Server / Server/
Workstation RedBox Workstation
CAN S i ) (DAN)

el

Switch 1 ﬁfmﬁﬁ/{? PRP %&m Switch 2

L

bt | [ifn | Nk | e | T

Lant Laz Lant La Law Lanz Lat Lanz Lo Lanz

OHUM-2 3HWM-2 3HWM-2 3HWM-2  3HWUM-2
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344

3.4.5

3.4.6

3.4.7

SHUN-2,

MNpotokon PRP nosBonsetr nepepaBatb AaHHble oT JHUI-2 ogoHOBpeMeHHO B ABE CETU
nobor npousBonbHoM Tononoruu. B kaxapim Ethernet-nmaker yctponctBo pobasnser
cneumanbHbii  Ter Redundancy Control Trailer (RCT), Bce paHHble BblAaKTCA
OOHOBpPEMEHHO no obeuM ceTaM K OAHOMY nonyyatento. BblwecTosiwmii ypoBeHb
NMPMHMMAET MakeTbl M OTOpacbiBaeT TOT, KOTOPbIA MpuUlIen BTOPbIM WAKU ABASETCS
HEKOpPpPEeKTHbIM. TakuM 06pas3oM, Npu HEWUCnpaBHOCTU CeTeBOro 0O0OpYyAOBaHUA MAU
obpbiBe KaHana CBA3M NepepbiBa B nepefave AaHHbIX He MpOoM30naeT.

{ ’ B moaudukauum 3SHUIM-2-...-A2SFP-21 yctaHoBneH SFP-pa3sbeM ans
Il rnoakntoueHms moagyna GPON (naccMBHas onTuyeckas ceTb).

100/1000 SFP

®
@ unx

USB

CnyxebHbit uHTepdenc. NMpegHasHaveH ans KOHOUIypMpoBaHUS, MPOCMOTPA U3MepPSEMbIX

napaMeTpoB, 06GHOBNEHMSI MMKPONPOrpaMMmbl. MOXET TakKe MCNOoJb30BaTbCS OS89 paboThbl
B pexxume npeobpasosartens USB B RS-485 (BHewHun nHtepdenic — RS-485-2 SHUIM-2)
- TaK Ha3biBaeMblit «USB-COM pexunmy.

Bbibop nmapameTpoB MOpPTOB, @ TakXe MPOTOKOMOB Mpom3Bogmutcs ¢ nomouwbto MO «ES
KoHdurypatop»

Bbibop npoTtokona A8 Kaxaoro nopra OCYWeCTBAETCS MHOAUBUAYANIbHO, T.e. BO3MOXHO,
KaK Hanuunme OAMHAKOBbIX MPOTOKON0B OBMEHa pasHbIX MopTax, Tak U KX pasfinune
(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).

Onucanune Modbus RTU npusegeHo B lNpunoxernnn b HacTosiwero P3. Habop 1 agpecaums
napaMeTpoB, nepeaasaemMbix B npotokone Modbus RTU, mMoxeT rMbko HacTpamBaTbCs
NoNb30BaTENEM.

Onucanune cosmectumoctm FOCT P M3K 60870-5-101-2006, TOCT P M3K 60870-5-104-
2004 npusepneHo B MpunoxeHuun B HacToawero P3.

Bce nsmepeHusa moryt nepepaBatbcs B dopmaTe € nnasatowmin 3anaton — float, c yuetom
MoauduKaumMm U KodIhPUUMEHTOB TpaHCHOpMauuKn, UAKM B LENOYUCNEHHOM dopMaTte -
int16, B 3TOM C/lyyae nepenayva OCyLWeCcTBASETCS B KBAHTAaX B COOTBETCTBMM C Tabn. 3.1.

Tabnuua 3.1. KBaHTbl 419 LENOYMCIEHHBIX U3MEPEHM.

IHoMm =5 A IHoMm=1 A

Up=57,7 Udp=220/230 Udp=400 Ud=57,7 Ud=230
| Tok, A 0,001 0,0002
U HanpspkeHns, B 0,01 0,04 0,08 0,01 0,04
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P/Q/S/W MowHocTb  (3Heprus),

Br(/4)/Bap(/u)/BA 0,1 0,4 0,8 0,02 0,08
F YacToTa, 'y, 0,001
cosd, tgPp 0,001
¢ Yron ¢ 0,01
34.8 Hactpoiikn nHTepdencos No yMONYaHMIO:
RS-485-1 M3K 60870-5-101-2006, ckopoctb 19200 6uT/cek, agpec 1;
RS-485-2 Modbus RTU, ckopoctb 19200 6uTt/cek, agpec 1, umknmyeckas nepenaya AaHHbIX
RS-485-3 Modbus RTU, ckopoctb 19200 6ut/cek, agpec 1

Mopt Ethernet  IP 192.168.0.10, npotokon M3K 60870-5-104-2004, nopt 2404
Ap,pecau,mq napaMeTpoB MNMo YMONYaHUIKO [ONd KaXaoro npoTokKo/sla npuBedeHa B

COOTBETCTBYKOLLEM MPUNOXKEHUMN.

3.4.9 [na poctyna Kk web-ctpaHuue ons koHourypmuposauma IHWUM-2-...-X1 - Heobxoammo
HabpaTb B aapecHow cTpoke bpaysepa:

http /XXX XXX XXX XXX (XXX XXX XXX XXX - IP agpec 2JHWI-2)  nubo
http://enip2nXXXXX (XXXXX - Bce undpbl cepuinHoro Homepa JHWIMM-2). Mo ymonyaHuio
nMms Bxoga admin 1 naponb admin.

Ecnn IP agpec DHWI-2 He nsBecTeH, MOXXHO ero y3HaTb C NOMOLWbtO yTuAnTbl ESFindIP»

3.5
Jlornueckue BbipaxeHus

B 3HWIM-2 (3a wucknoyeHnem SHUM-2-...-X3) poctynHbl ana Hactporku 32 DIO -
AMCKPETHBIX CUFHANa, Ha KOTOpble MOryT HAa3HAYaTbCs BCTPOEHHble unu BHewHue DI n DO,
BupTyanbHble DO, noanuckn GOOSE, ycTaBkM, AMArHOCTUKA UAU IOTUYECKME BbIPAXKEHMUS.

MCTOYHMKAMM OaHHbIX ONS NIOTMYECKUX BbIPAXKEHWUA MOryT cnyxuTb ntobbie DIO, B TOM
yucne pgpyroe noruyeckoe BblpaxeHwe wnu BupTyanbHbii DO. BuptyanbHein DO -
AVUCKPETHbIA  CUTHan, COCTOSIHME KOTOpPOro MOXeT OblTb  M3MEHEeHO KOMaHAoM
TeneynpasieHus, NPUHATON No N0OOMYy M3 NOAAEPXKMBAEMbIX MPOTOKONOB. PeanbHoro
3aMbIKaHU$ OUCKPETHbIX BbIXOAOB Npu cpabaTtbiBaHUK BupTyanbHoro DO He npoucxoauT.

Pe3ynbTaTt n10rMyeckoro BblpaXKeHus MOXeT BbiTb NnepeaaH no nNtbomy noaaep>xMaeMomy
MPOTOKONY HA BEPXHWUI ypoBeHb B BMAe TC MaM MCNONb30BaH B KayecTBe YNpaBasioLLero
BO3LEMNCTBUS HA OUCKPETHbIN BbIXOA,

AnANEANDYCKMX BbIpaXXeHWUM AOCTYMHbI QYHKLNK:

e W (OR);
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e HE (NOT);

o 3anepxka (DELAY), moxeT ObITb Tpex BMAOB — HA BKJIOYEHME, HA OTK/IOYEHME, Ha
BKIOYEHME U oTKAtoYeHue. [TpogomkmTenbHocTb oT 1 go 65535 mc.

e KayectBo (VALID) - npoBepka KayecTBa AMckpeTHon nHdpopmaumuu (1 - aktyanbHo, O -
HeakTyanbHo).

N3 OCHOBHbIX PYHKLMI COCTaBNAKOTCSA Apyrue 6onee CNoXHble IOrMYeckme 3NeMeHTbl
(XOR, NOR, NAND, XNOR u ap).

Jlornyeckne BbIpaXEHMS  MOFYT  MCMNONL3YKTCA AN BbINOMHEHUS  MPOrPaMMHbIX
onepaTuMBHbIX ONOKMPOBOK, aBTOMAaTM3auuMu nepeknodeHnin  (ABP), ynpasneHus
pa3fIMYHbIMKU CUCTEMAMU U Ap.

Hactpoiiku 06paboTkM KayecTBa MO3BONSIOT OLEHMBATH aKTYasbHOCTb [AMCKPETHBIX
CUFHANOB, UCNONb3YEMbIX B KQYeCTBE MCTOYHUKOB AJISt IOTMYECKOrO BbIPAXKEHMS.

[lna HaCcTpOWMKM NOrMKM MCNonb3yeTcsa rpadpuyeckmi umHtepdenc B nporpamme «ES
KoHdurypatop». OH npencTtaBnset coborn pabouyro 06nacTtb, Ha KOTOpyk A00aBNSAOTCS
noruyeckune GyHkuuu (8o 32 Ha ognH DIO) n 06beanHATCS CBA3AMM.

Anckperheii crran " Tun curnana Jloruyeckoe Boipaxkenne v

1 Mormyeckoe BuIpakeHe
Onwncanne

2 (ne onpeaenen)
O6paboTka kauecTea Omien. ~

SEA - [ ] e e [ e

3 (He onpegenex)
4 (He onpegenex)

5 (He onpegenex)

6 (He onpegenen)

7 (e onpegenen)

8 (e onpegenen)

9 Betpoennsiii DI
10 Berpoenneiii DI2
11 Berpoenneiii DI3

12 Betpoenneiii DI

13 Betpoenniii DIS
14 Betpoenniii DI6

15 Betpoenneiii DI7 OR

16 Berpoenneiii DIS
17 (He onpeaenen) 1 MNorkueckos BEIpEXEHe
18 (He onpeaenen)

19 (He onpeaenen)

TIMER
12000

20 (He onpeaenen)
21 (He onpeaenen)
22 (He onpeaenen)
23 (He onpeaenen)
24 (He onpeaenen)
25 [He onpegenen)
26 (He onpegenen)
27 (He onpegenen)
28 (He onpegenen)

29 (He onpeaenex) 100 % ~|  Bpemm: |x1 R [~

oo 00 dddEddODOODOCoOoood

30 (He onpeaeneH)

PucyHok 3.4. MpuMep HaCTPOWMKM IOrMYECKOro BbIpaXeHUs
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Yacbl
3.6

MNpeo6bpaszosatenu DHWI-2 oCHaWweHbl YacaMu peanbHOro BpeMeHu. Hanuume yacos
3.6.1 no3BonsieT MNpUCBaMBATb METKM €AMHOr0 acCTPOHOMMYECKOTrO BPEMEHM 3anucsaM B

XypHanax npeobpasoBatens M nepepaBaTb MNapaMeTpbl MOCPEACTBOM CTaHAAPTHbIX
NpOTOKONOB C MeTkamu BpeMeHu. [na npotokonos M3OK 60870-5-101, M32K
60870-5-104 370 cneumanbHble TMMbl C 7-6anTHOM MeTKOM BpemeHu, ang Modbus RTU,
Modbus TCP - oTaenbHbie perncTpbl CO 3HAYE€HWEM TEKYLWEero BPeMEeHUM Ha MOMEHT
3anpoca, gna MoK 61850-8-1 - onpeneneHHble Habopbl NepenaBaeMbiXx NapaMeTpoB, B
KOTOpble BK/IKOYEeHa MeTKa BpeMeHu. B npotokone (C37.118.2 paHHble nepenakTcs B
Kagpax ¢ 32-6utHon MeTkon BpemMeHn (UNIXtimebase).

Yacel JHUIM-2 ponkHbl nepuoanyeckm CMHXPOHM3MPOBaTLCS 419 obecrneyeHms
LOCTOBEPHOCTU METOK BPEMEHM.

CuHXpoHM3aums yacos npeobpaszosateneit JHUM-2-...-X1, SHUIM-2-...-32, SHUIM-2-...-04
3.6.2 oCyLLecTBNseTCs:

e [lo npotokony NOCT P M3K 870-5-1-95 (FT3) oT BHewHero Mmoayns — 610ka
koppekummn Bpemenun (BKB) SHKC-2. ToyHOCTb OTCHETa BpEMEHM YACOB NPU 3TOM
coctasngeT He xyxe 0,5 MC, TOYHOCTb NPUCBOEHUS MeTKM BpeMeHn — 1 mc.

e [lo npotokony NOCT P M3K 60870-5-101-2006 (RS-485);

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

Mpu OTCYTCTBUM CUHXPOHM3ALMM YACOB YXO[ BPEMEHM HE MPEBbIWAET 5 C B CYTKM.

3.6.3 PekomeHayeMbIM nepuog CMHXPOHU3aUmMm Yacos no npotokonam MOCT P M3K 60870-5-
101-2006, TOCT P M2K 60870-5-104-2004 - He pexe 30 cek. B mognudpukaumax SHAI-
2-...-X1, SHUM-2-...-32, SHWUII-2-...-04 pns KOHTPONS CMHXPOHM3AUMM HACTpaMBaETCS
«BPeMS aKTyanbHOCTU». [1py OTCYTCTBMM CUHXPOHU3ALMU B TEYEHUM STOFO BPEMEHU METKM
BpemeHun B npotokonax FOCT P M3K 60870-5-101-2006, TOCT P M3K 60870-5-104-2004,
M3K 61850 6yayT nepenaBaTbCs C MPM3HAKOM HedoCTOBepHOCTU. [lepepaBaemas MeTka
BpeMeHn MoXeT bbiTb HacTpoeHa kak UTC (BcemupHoe KOOpAaMHMpPOBaHHOE BpeMs) unu
NOKanbHoe BpeMsl.

CuHxpoHu3auma yacos JHUIM-2-...-X1, SHUM-2-...-32, SHUIM-2-...-32 MoxeT bbITb
npousBeneHa kak no spemenn UTC, Tak U B IOKaIbHOM BPEMEHMU.
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3.6.4

3.6.5

3.7

3.7.1

B uwacax 2HWUIM-2-...-X3 ¢ nopnepXKon CUMHXPOHWM3MPOBAHHbBIX BEKTOPHbIX WM3MEpeHUM
MCMNOJSIb3yeTCS TePMOKOMMEHCMPOBAHHbIA KBAPLIEBbIM reHepaTop M TpebyeT NOCTOSAHHOM
CMHXPOHU3ALMKN OT UCTOYHUKOB TOYHOIO BPEMEHU: OT BHELIHUX YCTPOMCTB NO MPOTOKONY
IRIG-A, IRIG-B, PTP (onuMoHanbHO) uAM OT BCTPOEHHOrO MPUEMHMKA CUIHANOB
HaBuraumoHHbix cnctem GPS/TTTOHACC.

Xog uyacoB DHMWUI-2-...-X3 ¢ TO4HOCTbO He Xxyxe 1 MKcC pocturaercs 6Hnaropaps
KOPPEeKTUPOBKE BPEMEHU HAa OCHOBE MOCTOSIHHOIO M3MEPEHUS U CTAaTUCTUYECKOM aHanm3e
YACTOTbl KBApPLLEBOrO reHepaTopa MO CUrHaNaM MCTOYHMKA TOYHOrO BPEMEHWU. ITUM
obecneynBaeTcs [OMNOAHUTENbHAS TEPMOKOMMEHCAUMS M yUMTbIBAaeTCs [Aerpajaums
KOMMOHEHTOB 4YaCOB peasibHOr0 BPEMEHM.

[onyyeHHoe TOYHOE BpeMs UCMONb3yeTcs B TOM YuUCne M AN CMHXPOHU3MPOBAHHOMO
3anycka AUI (SAR) onsi CMHXpOHM3MPOBAHHBLIX BEKTOPHbIX M3MepeHuin cornacHo |EEE
C37.118.1.

Ecnm curnan ot cnytHmuko GPS/TJIOHACC nponan wnm npepBanacb CMHXPOHM3AUMS MO
npotokony IRIG-A, To c 3Toro MmoMeHTa B TedeHme 60 cekyHg DHWUI-2-...-X3 npopomkaer
pacCYMTbIBATL Yr/ibl BEKTOPOB M NPUCBAMBATb METKM BPEMEHM, OMMPASCb HA MPOrPaMMHbIe
4acbl, paHee CMHXPOHWU3MPOBAHHbIE OT MUCTOYHMKA TOYHOrO BpeMeHu. B TeyeHue 3TOro
nepuoaa AaHHble C MeTKaMuM BPeMeHM Npoao/mkatT nepepaBatbes. Cnyctas 60 cekyHA
[LaHHble NPOAOIKAIT NepefaBaTbCs, HO MeTKaM BpPEMEHM MpPUCBAMBAETCA MNPU3HAK
HeLO0CTOBEPHOCTU.

Takum obpaszoM, ang HopManbHOM 3kcnayaTauun JHUIM-2-...-X3 TpebyeTcsa nocTosHHas
CMHXPOHM3ALMS OT WMCTOYHMKOB TOYHOTO BPEMEHM, UYTO M peanu3yetcs B CUCTEMaX
MOHUTOpMHIa nepexoaHbix pexumos (CMIP).

Bbibop HacTpoek cuHxpoHusaumm spemenn B JHUIM-2 ocywectenaiotca nocpeactaom N0
«ES KoHdurypatop» B pasaene Yacoil.

XypHanbl

MNpeobpaszosatenn SHWIM-2-...-X1, 2SHWUM-2-...-32, 3SHWUM-2-...-04 coxpaHsT BO
BCTPOEHHOM 3HEeproHe3aBMCMMOM NaMSATU Pa3fIMYHbIE XXYPHaNbl:
e XypHan cobbituint (8o 40 cobbITMIA: BKIOYEHME/BbIKNHOYEHWE NUTAHKS, COpOC,

0OHOBNIEHNE MUKPOMPOrpPaMMbl, HEMCMPABHOCTD);

e KypHan auckeTHbix curHanos (go 200 3anuncen: M3MeHeHne COCTOSIHUIM ONCKPETHbIX
CUTHanNoB):

Copepxunmoe xypHanos JHUIM-2 poctynHo ans npocmoTtpa B 10 «IHUT TecT».
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3.7.2

3.8

3.9

39.1

3.9.2

lNpeobpazosatenn IHUI-2-...-X3 coXpaHsOT BO BCTPOEHHOM SHEProHE3aBMCMMOM NAMSTH
XypHan  cobbitui  (BKNKOYEHME/BbIKNKOYEHME  MUTAHKMS,  cbpoc,  obHoBneHue
MWKPOMPOrpaMMmbl, HeMcnpaBHOCTb). Coaep>kMMoe XypHana AOCTYNHO ANS CKauMBaHMS B
Buae ¢annos no npotokony FTP.

U3sMmepeHune sHeprum

JHUM-2-...-X1, SHUM-2-...-32, SHWUII-2-...-04 BbluMCNNET 3NEKTPUYECKYID SHEepruio B 4
KBAAPaHTAX M COXPAHSET HAKOMJIEHHble 3HAYeHUs SHeprum (aKTMBHas MNOTpebreHHas,
aKTMBHAA OTNYLLEHHAsi, peakTMBHaA noTpebneHHas, peakTMBHas OTNyWeEeHHasa) B
3HEepProHe3aBUCMMON NAMATW.

MakcuMManbHoe 3HaYeHMe HakanaMBaeMoun 3Hepruun coctasnget 99999999,9 Bt-u (Bap-u).
Mocne fOCTUXKEHUS 3TOrO 3HAYEHUS NPOUCXOAUT COPOC CYETUYMKOB B HOMb U HAYMHAETCS
HaKoMaeHWe 3aHOBO.

TOYHOCTb M3MepeHUa IHeprum He aeknapupyetcs B onucanmm tmna SHUM-2 (npubop He
SIBNSIETCSA CYETYMKOM 3NEKTPO3HEPrum), ogHako dpaktuyeckmn JHNUI-2 cooTBeTCTBYET KNaccy
ToyHoctH 0,2S (OTHOCMTENbHAA NOrpewHoCcTb u3mepeHus sHeprmum npu 0,011, cocTaBnseT
0,35%, npu luow — 0,001%).

Aucnnen

Moandukauumn JHNUM-2-...-X3 u SHUI-2-...-04 uMetoT LUBETHOM CEHCOPHbIM aucnnen 4.3”
pa3zmepom 480x272 Touek. Pexxum paboTbl gucnnes HenpepbiBHbIN.

Ona mMoamdpukaumn C NoagepXKoOM CUHXPOHU3UPOBAHHbLIX BEKTOPHbLIX W3MepeHWuK
JHWUM-2-...-X3 Ha aucnnee AOCTYNHO 419 OTOOpaXeHus:

BekTopHble AnarpaMMbl TOKOB M HanpsKeHMI
N3mMepsieMble NapaMeTpbl B TaBAUMYHOM BUAE (TOK, HANPSKEHWE, MOLLHOCTb, YacToTa U Ap.)
MpocMOTp TEKYLUMX OCLMANOrPaMM HaNPSHKEHUH U TOKOB

NHdpopMaums ¢ GPS moayns (Tekywue BpeMs 1 AaTa)

HacTpolika napons ang KOHPUrypupoBaHus

121

HacTporika napametpos LAN
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393

3.10

3.10.1

3.10.2

3.10.3

3.104

3.10.5

3.10.6

Ona wmoamdukaumn SHUM-2-..-X1 wn SHWUM-2-...-32 [OCTynHbl BHELWHME MOAYyNU
nHankaunn SJHMW. MoaknoyeHune ocywectsnsieTcs K ntobomy uHtepdency RS-485.

3anucb apxmMBoB

Mogudukaums SHWUIM-2-..-X3 (YCBW) onumoHanbHO o6opypoBaHa flash namatbio
obbemoM 8 O p4ng 3anuUcu NIMHENHbIX M aBAPUMHBIX APXMBOB W3MepeHui (onuus
SD8G.pmu).

B nuHenHbIn apxuB kaxable 20 MC 3anMCbiBAlOTCS YCpeoHEHHblE 3HAYEHMS BCEX TOKOB,
HanpshKeHWW, YrnoB, MOWHOCTEM M uyactoT. Pann apxmBa (GOPMUPYETCH LMKIIMYECKM
Kaxapble 10 MUHYT.

3anucb aBapuMMHOrO apxmMBa NPOM3BOAUTCS NpU CpabaTbiBaHUM HACTPaMBAEMOM YCTABKM
no ntoboMy “3 NapaMeTpoB MM MO M3MEHEHUHD COCTOSHUS BCTPOEHHOMO AMCKPETHOrO
Bxoaa. B dain 3anmMcbiBalOTCS MITHOBEHHbIE 3HAYEHMS TOKOB M HAMPSHXKEHWM KaxXAoro
aHanorosoro Bxoga: Ua, Ub, U, la, Ib, Ic.

[locTynHa HacTpoka NpoAo/IXKUTENBHOCTM 3anNuCK A0 M Nocsie aBapuu. YactoTta 3anucu —
80 BbIOOPOK 3a Mepuon MPOMBIWAEHHOM YaCTOTbl, MAaKCMManbHasi NPOLOMKUTENBHOCTb
255 cekyHa.

[na xaxporo BMAa apxuBa MpM HACTPOMKE HA3HAYAETCS MAKCMMANbHO AOMYCTUMBIN
obbem namatu. MNpu 3anonHeHuun flash HakonuTens OyayT nepesanucbiBaTbCs CaMble
cTapble apxmBbl. [JOoCTyn K apxuBaM OpraHu3oBaH no npoTtokony FTP uyepes oauH u3
BbI6paHHbIX UHTEepdercos: LAN 1 unn LAN 2.

@aiinbl apxmBoB XxpaHsaTca B dopmate *.BIN. [ng npeobpasoBaHus B CTaHOAPTHble
dopmatbl CSV nnu COMTRADE ncnonb3yetcsa M0 «ES Archive Converter», noctaBnsemoe
C NpubopoM.

CTpykTypa ampekTopuin Ha FTP-cepsepe:
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roa_mecsu YacMuHCek
FTP://192.168.0.10 ARCH_ADC \\ 21.08 05095904.BIN
207 I 05100304.8IN dhavinbl aBapuMHOro apxmea
l
L] 06071944.BIN

[ogMecsueHbYac YacMuHCek

— ARCH_VEC L 21080900 001000.BIN
—  start_log.txt : 21080903 : 002000.BIN (balibl MHEIHONO apxMBa
|
| |
L | |
test_log.txt L{ 21083009 L 025000BIN
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KoMnnekTHOCTb

4 KoMnneKkTHOCTb

B komnnekT noctasku npeobpazosatenein JHUM-2 Bxopar:

- lNpeobpasoBaTenb M3MePUTENbHbIA MHOTOMYHKUMOHaNbHbIN DHWI-2
- ®opmynap DJHMIM.411187.001 ®O

3HMN-2, PykoBoacTBo no akcnnyataumu, SJHNM.411187.002 P3. Pepn 07.2023

1 wT;
1 3k3.;

70



Mcnonb3oBaHWe MO Ha3Ha4YeHuto

5.1

5.2

5.3

Ucnonb3oBaHMe No Ha3HAYEHUIO

YKasaHus no akcnayatauuu

Jkcnnyataums npeobpasosatener JHUI-2 pomkHa NpoM3BOAMTLCS B COOTBETCTBUM C
HaCTOSILLMM PYKOBOACTBOM MO 3KCMJyaTaUmm.

lNpeobpaszosatenn JHUIMM-2 noaknyaTCs K M3MepuUTenbHbIM TpaHCPOpMaATOpaM TOKa,
M3MepUTENbHbIM TPaHCHOPMATOPAM HAMPSHKEHUS UM HANPAMYHKO B LEMU HaANpPSHXKEHUS.
Moandukaumm SHUM-2-0-...-X3 NOAKAKYAKTCA K LWMHE npouecca Mo uHTepdency
Ethernet 100Base-TX. llomokntouyeHne U OTKAOYeHWe npeobpasosatener SHUM-2 «
M3MEPUTENbHbLIM LensM, a Takke K uMdpoBbIM MHTEpdercaM HeobXOAMMO BbIMOHATbL
TONbKO MOC/E OTKNOYEHUS Lenei NUTaHWs, MPUHAB Mepbl NPOTUB C/Iy4alHOTO BKIKOYEHUS.

MNogknioyeHne npeobpasosatenern SHUIM-2 Kk  ycTtponctBam  cbopa  AaHHbIX
KOHTPOJIMpYEMbIX MYHKTOB TeJeMeXaHWKKU, YCTpPOMCTBaM cbopa M nepepayun OaHHbIX
aBTOMATU3UPOBAHHbIX MHPOPMALMOHHO-U3MEPUTENbHBIX CUCTEM YYeTa, a TaKxkKe K ApYruM
cuctemam  cbopa v nepegayun  MHOOPMAUMM  OCYLLECTBNSETCS B COOTBETCTBUMM C
3KCNJyaTaUMOHHOM  OOKYMEHTauMenl Ha nepeyncieHHble Bblwe cuctemsl. [lpu
onpeneneHun KomyecTBa U NOAKAYAEMbIX HA OAHY MHPOPMALMOHHY MarucTpanb RS-
485 (RS-485-1, RS-485-2 unu RS-485-3) npeobpasosatenent DHUIM-2 m ckopocTn mx
onpoca HeobXxoAMMO yunTbIBaTb PEKOMEHAAUMM, MpMBeEAEHHbIE B M. 3.1 HacToawero P3.

3KcnnyaTauu0|-||-|b|e orpaHuyeHua

lpeobpasoBatenb He npegHasHayeH Ans paboTbl B YCNOBMAX B3PbIBOOMACHOM U
arpeccuMBHOM Cpeapbl.

Tun atMocdepbl No coaep)XaHWo KOPPO3MOHHO-aKTUBHbIX areHTOB Ha OTKPbITOM BO34yXe
- npombiwneHHas (I1) B cootsetctaum ¢ FOCT 15150-69.

OxnaxneHue ycTporCcTBa OCYLLECTBASIETCS 3@ CYET ECTECTBEHHOM KOHBEKLUMM. [pn paboTe
npeobpa3oBaTesib He LO/KEH NOABEPraTbCS BO3AENCTBUIO MPSMOro HarpeBa UCTOYHUKAMM
Tenna no temnepartypbl 6onee +70 °C.

MoaroToBKa K MOHTaXy

Mocne nonydyeHnus npeobpasoBatens Co Cknaga ybeauTbCs B LENOCTHOCTU YMAKOBKM.
PacnakoBatb, u3sneyb JHUM-2 n popmynsap (obecneuntb CoOXpaHHOCTb hopmynapa).

MNpownssectn BHewHun ocmotp SHUM-2, y6eauTbCs B OTCYTCTBUM BUAMMbBIX MEXAHUYECKUX
NOBPEXAEHUIA U HANIMYUM KOMMNEKTHOCTU COrNACcHO M. 4.
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54

MpoBepuTb COOTBETCTBME XapPaKTEPUCTMK, YKa3aHHbIX B NAacCMopTe C XapaKTEPUCTMKAMMK,
yKa3aHHbIMW Ha IMLEBO U BEPXHEH CTOpoHe Npeobpa3zoBaTens.

O6wue yKasaH1s N0 MOHTAXy

B6an3n yctaHoBneHHoro npeobpasosatens JHUIM-2 He ponyckaeTcs NpoM3BOAMTL CecapHble
paboTbl, KOTOpbIe MOTYT MPUBECTU K NOMaAAHMIO MENKUX YacCTUL, BHYTPb KOpnyca.

Bce paboTbl N0 MOHTaXy M 3KCMAyaTauuuM NpoM3BOAMUTL C COONMIOAEHMEM OEUCTBYIOLLMX
npaBun, obecneynBaroLwmnx 6e30nacHoe BbINOIHEHUE PAabOT B 3IEKTPOYCTAaHOBKAX.

Kpennexue npeobpazoBaTenei ocyLLecTBAATb HA MOHTaXKHYO perky DIN 35 MM, Ha naHenb
WM CneumanbHblM KpoHWwTenH. [lonyckaeTtcs kpenneHue npeobpaszosatener JHUIMM-2 nog,
Nto6bIM YrNOM K FOPU30HTANbHOWM MIOCKOCTY.

MNMopkniovyeHne npeobpasosatenernt IHUM-2-...-X1 n IHUM-2-...-X3 K M3MepUTENIbHBIM
LLensiM TOKa M Hanps»keHus Npou3BOAMTb NPOBOAAMM CEYEHMEM He Bonee 4 MM2,

Mpy NOAKMYEHUN U3MEPUTENIbHBIX LIEMEN K KIEMMaM MOMEHT 3aTSXKKM He A0/KEH ObiTb 6onee
0,5-0,6 H-m.

MNogkniovyeHne npeobpasosatenert IHUM-2-...-32 u DHUM-2-...-04 K M3MepuTENbHbIM
LLensam Toka Npou3BOAMTb MPOBOAAMM CEYEHUEM He Bonee 4 MMZ, K U3MepUTENbHbIM LensaM
HaNpsyXeHWs 1 LensM KOHTpons das - NpoBOAAMM cevyeHneM He bonee 2,5 Mm2,

Llenn BBOAA M BbIBOAA [AMCKPETHbIX CWUIHANOB MOAKAYATb K npeobpasoBaTensm
NpoBOJaMMU CEYEHUEM He bonee 2,5 MM2,

Llenu nuTaHua nogknoyaTh K NpeobpasoBaTensaM NpoBOAAMU CEYEHUEM He bonee 2,5 MM?
ona mcnonHenmii SHUM-2-...-X1, SHUN-2-...-X3 u DHUMM-2-...-04 1 He 6onee 1,5 MM? gng
ncnonHedus JHUM-2-...-32.

MNoakntoueHune npeobpasoBarenen K  WHTepdencam RS-485 Npou3BOAMTb
3KpaHMpPOBaHHbIM Kabenem Tuna «BWUTAs Napa» B COOTBETCTBUM C MpPUNOXKEHUEM A,
CeueHue npoBoaa He MeHee 0,2 MM2, [Ing noaknoyeHus kabens Kk uHtepdericam RS-485
npeobpasosartens JHUM-2-...-X1 1 IHUIM-2-...-04 06xaTb Kabenb KOHHEKTOpOoM RJ45.

MNopoknwuyeHne  npeobpasoBatens Kk wuHTepdency  «Ethernet»  npowusBoauTb
3KpaHWPOBaHHbLIM KabeneM Tuna «BWUTas Mapa» He Xyxe 5-M KaTeropuu (Jonyckaertcs
MCMNOJIb30BaTb CTAHAAPTHbIN CETEBOM KMaTY-KOPAY).
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6.1

6.2

6.3

6.3.1

6.3.2

TexHuueckoe 06cNy)KMBaHME U PEMOHT

O6wme ykasaHus

JKCNNyaTaUMOHHbIA Hag3op 3a pabotoi npeobpasoBaTenss [OOMKEH MPOM3BOAUTLCS
NMLAMM, 32 KOTOPbIMM 3aKpensieHo AaHHoe 06opyaoBaHue.

MNpeobpaszosatenu JHUI-2 He AOMKHbBI BCKPbIBATLCS BO BpEMS 3KCMyaTauuun. HapylweHue
LEeNIOCTHOCTU  TAapaHTUMHOM HAKNEeMKM CHUMAeT C NpoOU3BOAMUTENS TFapaHTUMHbIE
obs3atenbcTBa. Bce BO3HMKalOWMe BO BpeMs 3KCMAyaTaUMM HEMCMPABHOCTM YCTpaHseT
npeanpuaTMe-u3roToBUTENb.

[apaHTUIHBbIM cpok akcnayaTaumm JHUM-2 — 60 Mecsaues ¢ AaTbl NOCTaBKM

Mepbi 6e30nacHOCTH

PaboTbl N0 TEXHUYECKOMY OBCIYXXMBAHMIO AOMKHbI BbINOMHATLCS KBANIMGDULMPOBAHHbIM
NepCoHaNoM.

lNepcoHan, ocywecTenawwmk obcnyxkuBaHnme npeobpaszosatene SHUIM-2, pomkeH
PYKOBOACTBOBATbCS HacTtoawmm P3, a takxke NOT PM-016-2001, P153-34.0-03.150-00
«MexoTpacneBbiMM MpaBuaaMu N0 OXpaHe Tpyaa (npasuna 6e30nacHOCTM) npu
3KCNyaTaumm 31eKTPOYCTaHOBOKY.

nOpﬂﬂ,OK TeXHu4yeckoro 06CJ1Y)KM BaHUA

MuKponpoueccopHble  yCTpOMCTBA, Bbinyckaemble 000  «MHXeHepHbIM  LEeHTp
«JHeprocepeuc», He TpebylT B mpouecce 3KChayaTauuu Npu HOPMAsNbHbIX YCIOBUAX
LOMNONHUTENBHOIO TeEXHUYEeCKoro ob6cnyxumsaHmsa. OQHAKO, B COOTBETCTBME C UMEHLWMUMUCS
pernamMeHTHbIMM OOKYMEHTaMW, CTaHgapTaMu No 3kcnayaTtaumm yctponcts CCMM, TM,
ACOY w pap. BO3MOXHbl NEpuUoOgMyeckMe U BHEMNAHOBblIE OCMOTPbI, MPOBEPKM
ob6opynoBaHus.

[NepBMyHas noeepka

Bce cpenctea mM3mMepeHUn yTBEpXAEHHOrO TMNa nepep NOCTaBKOM NPOXOAAT npouenypy
NMepBUYHOM NOBEPKM B COOTBETCTBME C METOAMKOM MOBEPKU. MeXnoBepoYHbI UHTEpBAn
yKa3aH B ceugetenncree 06 yresepxaenuun tuna CAU.

O6HoBnEHME NPOLIMBKM

bonbwMHCTBO BbIMYyCKa€MbIX yCTpOﬁCTB MMeeT BO3MOXHOCTb OOHOBNEHUS NPOLWNBKW.
PEKOMEHAVETCQ npon3BoanTb obHoBNeHME npn o4yepeaHoM nNi1aHOBOM 06Cﬂy>Kl/IBaHI/WI.

3HMN-2, PykoBoacTBo no akcnnyataumu, SJHNM.411187.002 P3. Pepn 07.2023 73



TexHuyeckoe O6Cﬂy>KVIBaHl/Ie N PEMOHT

OnucaHve npouecca OOGHOBNEHMS TMPOLWMBKU COAEPXKMUTCS B PYKOBOACTBAX NO
3KCnAyaTauuu B pasgene onuncanus pabotol N0 «EsBootloader».

PeMoHT
6.3.3

Ecnm ycTpoicTBO HencnpaBHO unu noBpexaeHo, HeobxoauMmo:

e [leMOHTMpPOBATb YCTPOMNCTBO;

e (COCTaBWTb aKT HEMCNPABHOCTM, YKa3as NPU3HAKM HEMCNPABHOCTM Npubopa,
KOHTaKTHblE AaHHble N1LA, AMAarHOCTUPOBABLLUEr0 HEMCNPABHOCTD.

e HapexHOo ynakoBaTb YCTPOMCTBO, YTOObI MCKIOUNTL BEPOSTHOCTb €ro MOBPEXAEHMS
npu TPAHCNOPTUPOBKE.

e OTnpaBuTb YCTPOMCTBO BMECTE C aKTOM HEUCNPABHOCTU M CONPOBOAUTENbHbLIM
nucbMoM, cogepxawmm agpec u ®.MN.0. KOHTaKTHOro NMua 4s1s 06paTHOM OTMPABKM
OTPEMOHTUPOBAHHbIX NPUOOPOB.

Anpec v pekBM3UTbl AN OTNPABKU MOXHO YTOYHUTb Y TEXHUYECKOM MOAAEPXKKU WU B

oTAene npoaax.

6.3.4 OcMoTp 060pynoBaHus

PekoMeHaoOBaH CneayloWwmin Nopsaaok 0CMOTpa 060py0BaHUS HA MeCTe 3KCMayaTauuu:

e npoBepuTb paboTy MMELUXCS NHAMKATOPOB;

® NpoBepuTb COCTOSHME KOpnyca, y6eauTbecs B OTCYTCTBUM MEXAHUUYECKUX NOBPEXAEHUN;

e POBEPUTb COCTOSIHWE KPENIEHUN U BHELLIHUX Lienen;

6.3.5 MNpodwmnakTnyeckoe obcnyxmBaHue

MepeyeHb paboT, KOTOpble MOryT ObiTb BK/OYEHbI HA YCMOTPEHWE 3IKCMIYaTUPYHOLLEN
OpraHu3aumMu B nepeyeHb NaaHoBbIX paboT:

e [IpoBepka HanMuMa HEOHXOAMMOro KOMMIEKTA TEXHUYECKOW, MPOrpaMMHON U
3KCNyaTauMOHHOM AOKYMEHTALMM.

e [IpoBepka Ha akTyanbHOCTb Bepcui TexHonornyeckoro N0, ncnonblyemoro ans
HaCTPOMKMU M OUATHOCTUKM YCTPOMCTB.

e KonupoBaHue TekyLen KoHDUrypaumm.
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e (paBHeHue TekyLLen KOHPUrypaumm yCTpOMCTBa C UMEIOLLENCS B apXMBe.

e [lpn Heobx0aMMOCTU - 0BHOBNEHME NPOLLUMBOK YCTPOMCTB C PUKCMPOBAHMEM HOMEPOB
MCMNOJIb3yEMbIX BEPCUIM MPOLUMBOK.

e [lpn HeO6XOAMMOCTHU TECTUPOBAHME PE3EPBHbIX KOMWUI HACTPOEK Ha
paboToCnocobHOCTb.

e [lnaHoBas cMeHa naponen gas A0CTyna K YCTPOMCTBAM.
e [lpoBepku NPaBUNbLHOCTU PYHKLMOHUPOBAHUS YCTPOMUCTB:

—  NPaBWIbHOCTb MPUHMMAEMOM W peTpPaHCAMPYyeMON WHPOpMauuu, oTpaboTka
BBOAA pe3epBa (45 YCTPOMCTB U cucTeM cbopa 1 nepenayn AaHHbIX);

—  COOTBETCTBME CMUFHANM3aLUMM U MU3MEPEHUN TeKYLLEA CXEME M COCTOSHUIO
obopynoBaHus;

- aHaNM3 XypHanoB CO6bITUI, XypHanoB coctosaHuin DIO, amarHocTMyeckmnx
coobuweHnn (nponagaHve nNUTAHWUSA, QaKTbl CMHXPOHWM3ALMM BPEMEHM, CTAaTUCTUKA
paboTbl YCTPOMCTBA M Ap.);

e 3anonHeHue AOKYMEHTAUNU MO TEKYLLEMY O6Cf|y>KVIBaHM}O.
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7.1

7.1.1

7.1.2

Hactpoiika npubopa

KoHdurypmuposaHme npeobpasoBatenent JHUIM-2 3aknyaercsd B HAa3HAYEHUM CBSA3HbIX
aflpecoB u onpepeneHun ckopoctn obmeHa noptoB RS-485, onpepeneHun IP-appeca
OHUM-2 un ero knueHTOB, BbIODOpE W HACTpOMKe MpPOTOKONOB OOMeHa U, npu
HeobXxoaMMOCTM, HACTPOVKe ajapecauuu nepefaBaeMbiM MNapaMeTpaMm, a  Takxe
aNropuMTMOB Mepefayu [AaHHbiXx. Agpec M CKOpoCTb Ans Kaxgoro nopta RS-485
npeobpasosatens JHNIM-2 MoryT 6biTb pasHbIMK.

O6HOBNEHME BCTPOEHHOIO NPOrpaMMHOro o6ecneyeHus

MO «EsBootloader» wucnonb3yetcs pna ob6HoBNeHus Mukponporpammbl  SHUIM-2,
aKTMBALMM [ONONHUTENBHBIX ONLUMKM, COpOCa HAacTpoek Npubopa Ha 3aBOACKME.

[na obHoBneHns mukponporpammbl JHUMM-2 3anyctute MO «EsBootloader», nanee
cnepyvTe HUKenpuBeaeHHbIM YKa3aHUAM:

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 Bbibpatb Cepusa: JHUIM-2, Heobxoanmbii TN npmubopa; MHTepdeinc:
USB/Ethernet/COM-nopT; ykasaTb NapamMeTpbl NOAKNIOYEHMS B COOTBETCTBUM C
BblIOpaHHbIM MHTEepdencom;
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e YkaszaTb NyTb K davny NpownBKM UCNONb3ys MeHto Pain -> OTKPbITb, KHOMKY =', d

nomouwbto pyHKumm Drag-and-drop nnu aBToMaTMyeCcku 3arpysmTb NOCAEAHIOK
BEPCUIO C CanTa:

MNpowwueka He eribpaHo w

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

=

B cTpoke lMNpowmrBka 0T06pa3unTbcs NyTb K Gainy NpoWwmMBKK, HUXKE ByAeT yKasaH Tun

npnbopa 1 Bepcust HOBOM MPOLUUBKY.

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 Bbibopa npoLmBKM.

e HaxaTb KHonky O6HOBUTb, BHM3Y OKHa NporpamMMbl ByaeT nocnenoBaTenbHO
oTOOpaXKeH Nporpecc onepaunii CTUPaHKUS, 3aNUCKU U NPOBEPKMU MPOLUMBKMU:

3HUN-2, PykoBoacTeo no akcnnyataumu, SHNM.411187.002 P3. Pepn 07.2023

77



Hactpovika npubopa

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 3anncu npoLnBKy B Npmbop.

Mpu obHoBneHun JHUM-2-...-X1 no cetn Ethernet HeobxoaMMO BbINONHATL CefytoLEee YCIOBKE: eC/U
OHWM-2 nopkntoyeH no USB k MK ¢ 3anywerHbiM 10 «ES KoHdurypatop», T0 He06X0AMMO 3aKpbiTb
AaHHoe 10 Ha BpeMs 06HOBNEHMUS NPOLUMUBKM.

Mpu o6HOBNEHUM MuKponporpaMMmbl Y IHUM-2-...-A2E4x2(FX)-XX (Mogenb C ABYyMS
Ethernet noptamu) Hago yunTbIBaTL CeayoWwme 0CO6EHHOCTH:

1. B MO «EsBootloader» HeobxommMmo BblbpatTb TMN ycTporctBa SHUM-2 (V2)
2-Ethernet.
Ha npubop obsa3aTenbHO AOMXKHO BbITb MOAAHO BHELLHEe NUTaHKE;
Ecnun aktmBmpoBaHa HacTporika «PesepsupoaHue RSTP» u JHUM-2 He BkntoveH B
KONbLLEBYIO CeTb, TO 06HOBNEHME MUKponporpamMMmbl no Ethernet BO3MOXHO TONbKO
no LAN-1.

3a BepCUI0 HacTpoeKk B n3MeputenbHoMm npeobpasosatene JHUIM-2 oTeevaeT nocnegHss undpa B HoMepe
MWKponporpammsl. Ecin B HoMepe Bepcum CTapor U HOBOM MUKPONPOrpaMm nocnenHsas umdbpa otamyaercs,
TO BCE HACTPOMKM nociae 0OHOBNEHMS MMKPOMNpPOrpaMMbl 6yayT cOpoweHbl HA HACTPOWKM MO YMOMTYAHMIO.
UT06bl COXpaHWUTbL CTapble HACTPOMKMK, COXpaHwuTe KoHdurypauuio ¢ nomouwpio MO ES Kowdurypatop,
0OHOBMTE NPOLWIMBKY M 3aTEM 3anNULIUTE COXPAHEHHbIe HAaCTPOMKK B Npubop obpaTHO.
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7.1.3 [inga o6HOBNEHMS MMKPONPOrpaMMbl CEHCOPHOro nHamnkatopa JHUIM-2-...-X3 Heobxoanmo
NOAKAUNTBCA K CnykebHOMy nopTy RS-232, KoTOpbI NOAKAKYEH K NMHAM pa3beMa RJ-
45 nopta IRIG-A.

MukponporpaMMa  CEHCOPHOrO  MHAMKATOpa OOHOBNSETCS Takke C  MOMOLbIO
cneunann3npoBaHHOroO MO  «EsBootloader».  O6BHOBNeHue MUKpPOMpPOrpamMmbl
ocywecrangetcs 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. O6HoBneHue nHaukatopa SHNMM-2

7.2 AKkTnBauma nportokosia MK 61850

[na aktmBaumm noppepxkm npotokona M3IK 61850 ycrporicte SHUI-2 Heobxoammo
BbINONHWUTL CNeaylowmne enCcTBus:

e [logkntounTb NpnbOp K KOMNbloTepy Yepes nobon ns nHtepdencos — USB, RS-485,
Ethernet;

e [logaTb NUTaHWe Ha npubop;

e 3anyctutb 10 «EsBootloader», BbibpaTb Heobxoanmbin TUN Npubopa, nHTepdenc,
BK/IIOUMTb PACLUIMPEHHbIA 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 KHOMKY MoaKkNUnTL. an ycnewHoM nogknnvYeHnn KHONKM HUXHero p4aia
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. MNoakntoueHune k npubopy.

e Bbibpatb UHcTpyMeHTbI -> BBECTH KNOY aKTMBaLUm:

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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7.3

e B nosBMBLUEMCS OKHE BCTAaBUTb K/HOY aKTUBALIMM, I'IO}'Iy‘-IEHHbII;'i OT 3aBOAa-

U3roToBuTENS, HaxkaTb OK:

Knrou akTueaumm s

HIPFHI4HFI37GEHGFI94HF03HE304HI3THB0HFSSUKLFIF422C4311ATTIACTFI2
AC3IDEND3246555A6A2A2455530D40DEBDES5EAD2A46607283ABF 761340 8CC28D
41346355540 F402476EFOSCDD2FAB2696361 02828210 22D4C2A370FE1ERETA4RT
AFZAOFC524505038ECHCETIFT187C2555555503FCDADIFACENCEC239AT7I66335

Ok CmaeHa

MNepesarpysuTe Crepets Janucate MNposepuTs

PucyHok 7.6. OkHO BBOAA K/lt0Ha aKTUBALMMK.

e [lng BbiIXxOAa 13 peXnMa aKTuBaunn HAXATb Hepe3arpy3uTb.

e [locne nepesarpysku npubopa B M0 «ES KoHdurypatop» bynet otobpaxaTbcs
noaaepxka M3K 61850:

m EsConfigurator 1.0.0.68 (28.04.2022)
®aiin  Buwg  Cepemc  Cnpaeka
Mogenrouerne 192.168.50.49:80
MpuGop IHM-2-45/400-220-A3E4-21
CepWiHBIA HoMEpD 1439
Bepcua firmware 2.7.2.8 +E561850.enip
Bepcwua hardware 5.1 -

BoccTaHOBNeHUe HAaCTpOeK Mo YMOMUYAHUIO

YT0bbl COPOCUTL HACTPOMKM nNpubOpa Ha 3HAYEHUS MO YMONYaHUID Heobxoaumo

Bocnonb3oBatbes 1K ¢ yctaHoBneHHoM yTunuton «EsBootloader» (puc. 7.1).

MNoaxknioumTe npmnbop K komnbloTepy ¢ noMoubio USB nan COM-noprta, ycTaHOBUTL

napameTpbl NOAKNKOYEHUS, HAXMUTE KHONKY 1o ymMonyaHuto. HacTpoiku npubopa cTaHyT

3aBOACKMMU. 3HAYEHUS NapaMeTPOB A1 KaxAoro uHTepdeiica cm. B n. 3.4.
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7.4

A\

7.5

KoHdurypuposaHme yctpoucrea

KoHdurypmuposanme npeobpasosatenen SHWUIM-2 ocywecTBngetrca npu  MNOMOLWM
nporpaMMHoro obecneyenms «ES KoHdurypatop» mnmn seb-koHconu. N0 npegHasHavyeHo

Kak [Ong HacTpohkm npeobpasosatenen DHWUIM-2, Tak M npocMoTpa M3MepSiEMbIX
napamMeTpoB. JKpaHHasa ¢opMa OCHOBHOrO OKHa Mporpammbl Ansg Hactporkn IHUIM-2-...-
X1, SHWIM-2-...-32 npeactaBneHa Ha pUcyHke 7.7.

Ona  KoHpurypuposaHus  npeobpaszosateneri JHWUIM-2  pekomeHayeTcs  MCMONb30BaTb
KOMMbOTepbl, OCHaleHHble noptamn USB, nnbo RS-485 (c ucnonb3oBaHuem npeobpaszosartens
nHtepdencos RS-232/RS-485) unm 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-uHrepdeiic

HoctynHo Tonbko ans mogudukaumm SDHUM-2-..-X1. Ons poctyna K yAaneHHOMY
KOHPUrypuposaHuto JHUMM-2 uepes ceTb Be6-6pay3ep He06X0AMMO OTKPbITb CTPAHMLY NO
appecy http://192.168.0.10 (roe ykasaHHbi® IP — agpec no ymonyanuio, unu IP agpec

OHWUIM-2 HacTpoeHHbI nonb3oBaTenem). Takxke p[onyctumo obpalieHuve no agpecy
ENIP2NXXXXX (roe XXXXX - Bce undpbl cepuinHoro Homepa JHUIM-2).

[lns BxoAa B CTPAHMLY HYXXHO BBECTM MapaMeTpbl aBTOPU3aLUK:

Mg nonb3osarteng: 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:
TT
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. IkpaHHas dopMa okHa HacTpoikn DHUI-2 B Beb nHTepdelice

Echm IP appec JHWIM-2 HeusBecteH, To ang 6bictporo noucka JHWUIM-2 B cetn wm

onpenenexHuns ero IP-agpeca MOXHO BOCNOMb30BATLCS CNELMANUIMPOBAHHON YTUUTOM

«ES Find IP». «ES Find IP» no3sonser npockaHMpoBaTb CeTb M HaWUTU BCe NpuUBOPSI

npousBoacTea UL «OHeprocepBuc» NOAKNOYEHHbIE B TOKANbHYIO CEeTb, M3MeHUTb IP appec
W Opyrue ceTeBble HAaCTPOMUKM.

3HUN-2, PykoBoacTeo no akcnnyataumu, SHNM.411187.002 P3. Pepn 07.2023

83



HacTpolika npubopa

~ 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. JkpaHHas dopma MO «ES Find IP»

OKHO M3MEeHeHWs HacTpoeK OTKPbIBAETCS ABOMHbLIM LLENYKOM MO CTPOKe € TpebyembiM
npubopom.

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. OnpepeneHue ceteBbix HacTpoek ¢ nomoubio MO «ES Find IP»

JHMUM-2, PykoBoacTso no akcnnyatauuun, SHUM.411187.002 P3. Pep 07.2023 84



Hactpovika npubopa

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. OxpaHHag dpopma okHa NPOCMOTpa U3MepPSEMbIX

W BbIYMCNSIEMbIX NApaMeTpoB B BeB6-koHconu IHUIMM-2

KoHdurypupoBaHue yepes CeHCOpHbIN AUCnen

Ona mopudukaumm SHUIM-2-...-X3 [OCTyNHA HACTPOMKA HEKOTOPbIX MNapaMeTpoB Ha

CEHCOpHOM aucnnee. 1ng 3Toro Heo6X0AMMO NepenTH B pa3aeN HacTPOMKM , naposb

no ymon4yanuiwo 1122. B paHHoM pa3gene 3apaértca |P-agpec npubopa, paspelleHHble

KnneHTbl gnsa nogkntodeHnsa no M3K-60870-5-104, skntoyaetca DHCP.
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PekomeHAaLmMm No NOAKNHOYEHUIO BHELHMX Lienen

8 PekomMeHaauuu no noaKnUYEeHUI0 BHELWHUX Leneun

8.1 MoaknoueHue K uenam nuTaHua

MoakntoyeHne Heo6X0aMMO NPOMU3BECTM MPU YCIOBMM BbINOSHEHUS CNEAYIOWMX YCIOBUIA:

e B 3n1eKTpuyeckon cxeme uenen nutanmua JHUM-2 pomkeH BbiTb NpeaycMoTpeH
BHELUHWI BbIK/IOYATE b MM aBTOMAT 3aLUMTbI;

e BHELWHWI BbIK/IOYATEb UM aBTOMAT 3aLUMTbI AOSIKEH pacnonaraTbCs B
HenocpeacTseHHoM 6ansoctn K JHNUIM-2 1 B npepenax oocsaraeMocTu ang
3KCMNyaTaumMoOHHOro nepcoHana.

BHumanue! lNepeg nogkntoueHneM k JHUM-2 uenei nutaHna Heobxoammo ybegmTbCs B TOM,

YTO BCE BXOAALLME UCTOYHMKM MUTaHMS OTKOYEeHbl. HecobnoaeHme gaHHoro tpeboBaHms

MOXET NPUBECTU K CEPbE3HOM MW fAXKE CMEPTENIbHOM TpaBMe WK NOBPEXAEHMIO
obopynoBaHus.

Ons nopkntoyeHns JHUM-2 K uensiM NUTaHMS peKOMEHAYEeTCS MCNOoAb30BaTb MPOBOAA
CeYeHneM He MeHee 1,5 mm2,

[na 3a3emnenuns kopnyca JHUIMM-2-...-32 pekoMeHAyeTCs MCNOMb30BATb MPOBOA, CEYEHNEM
He MeHee 2,5 MM?, 06XaTbli KOMbLEBbIM HAKOHEYHMKOM C AMaMeTpoM 4-6 MM (nog 6ont
M4).

MNogknioyeHne MCTOYHMKA nuTaHusa (B 3aBucuMoCcTM OT Tuna nutaHus AC wmam DC wu
[AMANAa30Ha NUTAIOLLEr0 HAaNPSXKEeHWS) OCYLWeCTBAATb COMTACHO CXeMaM Ha pucyHke 8.1:

e [logknoumTe Ga3HbIN/NNOCOBON NPOBOA K KOHTAKTY L/+;

e [logknwoumTe HyNeBoM/MMHYCOBOM NPOBOL K KOHTAKTy N/-;

o [logkntounte npoBoA 3alMTHOIO 3a3eMIeHNA K KOHTAKTy .
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SF1

/N

1A

100..265 V~ 120..370 V=
N L - +
—————— PE ‘ D ——————— PE
N/- —
—ﬂ—‘ T
I I SF1
1A
SHWMM-2-..-220-..

PucyHok 8.1. CxeMmbl nogkntoyeHns SHNMM-2 kK uensM UCTOYHMKA (CeTU) INeKTPONUTaHMS

D ———  PE ‘
N/-
L/+ _ﬂ:

SF1 |

1A

SHUM-2-..-24-..

1

[QF——PE

SHWN-2-..-24-A2E0-32

—_——

SF1 |

1A 18..36
9 i

SF1 |

1A

PeKOMEHAVETCSI MCNOJIb30BaTb rapaHTUPOBAHHOE I/IEKTPONMUTAHNE, @ TAKXKE NPON3BOAUTDL

Bbl60p MCTOYHUKa C BO3MOXHOCTbIO OrpaHNUYE€HNA TOKA Harpy3sku.

Ona P u TN 6...20 kB pekomeHayeTtcsa ncnonbsosate JHNUIM-2 ¢ HanpsykeHneM nuTaHus 24 B
NOCTOSIHHOrO TOKa. [lng noacTaHumii knacca HanpskeHus 35 kB 1 Bbilwe pekomeHayeTcs
MCNONb30BaTb rAPaHTUPOBaHHOE HanpsxeHus nuTaHna 220 B nepeMeHHOro Toka.

B cnyvae ucnonb3oBaHua HanpskeHus nutaHma 220 B NOCTOSAHHOrO TOKa OT Luenew

onepaTMBHOIO TOKA He pekoMeHAyeTcs Noaknto4vatb 6onbwoe konmyectso JHNIM-2 vepes

OOMH NuUTaloWwmi kabenb annHHOM 6onee 5 M. Ecnn HeT ApyrMx BapuaHTOB MMUTaHUS, TO
HeobXx0AMMO OpraHM30BaTh 3aALUMTY MHUU MUTAHUS OT UMMYNbCHbIX NEPEeHANPSHXKEHUN B
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8.2

8.3

8.3.1

mMecTe ycTaHoBku JHUM-2, a Takke MCNOMb30BaTb MCTOYHMK MUTAHMSE C OrpaHUYEHUEM
BbIXOLHOMO TOKa.

MoakntovyeHue K n3mMepuTesZibHbiM LenaMm

PekoMeHayeTCs NOAKIYaTb TOKOBbIE LLENu NPOBOAOM CEYEHUEM He MeHee 2,5 MM2, Lenu
HanpsHKeHUs NMpoOBOAOM ceyeHneM He MeHee 1,5 mm2. [Ing ynobctBa 06CNyXMBaHMS
peKOMeHOYeTCs  MCNONb30BaTb  MPOMEXYTOYHbIE  KNEMMHUKM C  BO3MOXHOCTbHO
LWYHTMPOBAHMS TOKOBbIX Lienen, pa3pbiBa Lenen HanpskeHus.

B 3aBMCMMOCTM OT UCMONb3YEMOM CXeMbl NOAKAKYEHMS HA 3Tane HacTpoiku JHUM-2 ¢
nomolubto MO «ES KoHdurypatop» yCTaHOBUTb TpeX- UM YETbIPEXTIPOBOLHYIO CXEMY.

MoaknioyeHue K uenam ANUCKPETHbIX CUrHanoB

Ona ncnonHenma SHUM-2-...-X1

uenn AUMCKpeTHOro eeoaa

[OuckpeTHble curHanel nogknodatb K SHUM-2 npu ycnoBum BHELWHEro NUTaHKS 3TUX Lenewn
HanpshkeHmem 20...250 B - T.e. «wet contact».

SHWUIM-2 Bepcun hardware 2 (cHATO € npou3BoacTBa) TpebyeT NoAaUM BHELWHEro NUTaHUs.

JHMWIM-2 Bepcun hardware 3 1 HoBee C C AUCKPETHbIMM BXOAAMM, PACCYMTAHHBIMU Ha 24 B,
MMeeT BCTPOEHHbIN UCTOYHUK 24 B= (knemma 20), KOTOpbIM MOXHO WMCMONb30BaTb 44
MUTAHUS (KCMAUYUBAHMUNA®) KCYXMX» KOHTAKTOB.

BcTpoeHHblie guckpeTHble Bxoabl JHWIM-2 no3BonstoT noaknoyate 4 uan 8 curHanos. Mpu
HeobXoAMMOCTU paCLUMPEHNS KONMYECTBA NOAKIOYAEMbIX CUTHANOB MOXHO MCNONb30BaTb
mMoaynv Beoaa-sbiBoga JHMB-1.

Hannune B JHMB-1 BCTpOEHHOrO MCTOYHMKA MOCTOSAHHOrO HanpshkeHwus 24 B nossonser
NoAKNYaTh Kak K camoMy JHMB, Tak n Kk JHUI-2 auckpeTHble curHanbl TMNA KCyXOu
KoHTakT» (Dry Contact). Takum obpasom, JHUIM-2 n SHMB-1 obecneymBaoT noakItoyeHme
KaK NOTEHLMAJIbHbIX OUCKPETHbIX CUTHAN0B, TaK M «KCYXMX KOHTAKTOB». B kauecTBe npumepa
Ha pucyHke 8.3 nokasaHo, kKak K JHWUIM-2 nopknouuTb AUCKpeTHble curHanbl. He
ob6g3aTteNbHO, HO B psfe cnyyaeB (AUCKPeTHble curHanbl Ha Tepputopun OPY), ang
NOBbILLEHNS MOMEXO0YCTOMYMBOCTM PEKOMEHAYETCS YCTaHABAMBATL NApaieNlbHO BXO4aM
DI conpotBnenmsa HoMmHanom 43 kKOM nnm 56 KOM MOLLHOCTBIO He MeHee 2 BT. Takxe Ha
pucyHke 8.3 nokKasaHO OAHOBpPEMEHHOE MNOAK/YEHUE [ONONHUTENbHbIX MOAYNEN WU
NOAKAYEHWUE K HUM AOMONHUTENbHbIX curHanos (HMB-1-6/3R).
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HanpskeHue, C MOMOLbI0 KOTOpOro 06pabaTbiBalOTCA AUCKPETHbIE CUMHANbI, AOMKHO ObITb
B AvanasoHe: 18...250 B ans noctosHHOro Toka.

PekomeHayeTcs o9 BBOAA CUTHANOB TENECUMTHANN3aUMM UCMONb30BaTb HAMpPsKeHMe
NocTosHHOro Toka 24 nnu 220 B. [1na cbopa TenecurHanusaumm ¢ tepputopum OPY
ncnonb3oBatb Moandukaumno JHUIMM-2 ¢ AUCKpeTHbIMM BXOAaMM Ha HanpsikeHue 220 B.

IOna Hebonbwux obvektoB (TI, PTIM) pekomeHayeTcs MCNOAb30BaTb MOCTOSHHOE
HanpsxeHune 24 B, KOTOpbIM yaobHO oaHOBpeMeHHO obecneuntb nutaHuve SHUIM-2 u
uenen TenecurHanmsaumm (C TOYKM 3peHus 6e30MacHOCTM 3IKCNAyaTaumu 3TOT BApUAHT
npeanoyYTUTENbHEN).

Lenu ynpaBneHus

[na BblgauM KOMaHA TeneynpaBieHUs MOXHO MCNOMb30BaTb BCTPOEHHblE AUCKPETHbIE
BbIxoabl (Moandukaumm SHWUNM-2-...-11, SHWUI-2-...-32) unu BHewWwHWe MoAynu BBOAA-
BbiBOAa JHMB-1.

Ha pucyHkax 8.2 - 8.8 nokasaHbl ciyyau, korga kK DHUIM-2 nogkntoyeHbl BHEWHME MOAYU
JHMB-1. B npeactaBneHHbIX BapuMaHTax nNpu OCyLLEeCTBIEHUN MHPOPMALMOHHOTO 0BMeHa
BO3MOXHa 06paboTka A0 14 AMCKPETHbIX CUrHAIOB U BblAA4YM KOMAHA yNpaBieHus.

MNpu ocywecteneHnn nHbopmaumoHHoro obmeHa ¢ JHUI-2 Bo3MoxHa obpaboTka oo 32
OVNCKPETHbIX BXOAOB WM Bblaya KOMaHA TeneynpasneHus Ha 16 obbektoB (16
KOMMYTaLUMOHHbIX annapara).

[na opraHusauuun nepepayun asyxaneMeHTHon uHdbopmaumm TC (aByxnosnumoHHble TC)
cnepyeT yuuTbiBaTb, YTO AN OQHOrO 06bekTa HeobxoAMMO 334eMCTBOBaTb Mapy
LMCKPETHbIX BXOA0B, Hanpumep, DI1 n DI2, DI3 n D14, DI5 u D16, DI7 v DI8. Hegonyctumo
MCNOJIb30BaTb NOA OAMH OOBEKT AMCKPETHbIE BXOAb! M3 pa3HbiX Nap. Ha AUCKPETHbIN BXOA
C HEYETHbIM HOMEPOM 3aBOAMTCSA curHan «BKJ1», a Ha BXOA, C YETHBIM HOMEPOM — CUTHan
«BbIK/1».
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N 220 B=
SHUM-2-.-21 (hw 2)
DIC [11 l
IR ) g
P g
DI (14— 4
> | GND pis 16— ¢
7 | A+) D6 17— — 4
8| B() DI7 [18 $
DIg [T9———+"—4¢
SHMB-1-6/3R
DI1 1 Py
R 2 —4
RS-485 DI5 | 3 1
L DI4 [ 4
T A o5 [ 5 b ¢
T B0 D6 [6 +
24y [7
DIC [78
iy M I
DOt |5
0
D02 5%
= 3 — -
i DO3 |72

PucyHok 8.2. MNpumep nogkntoueHns k IHUM-2-...-X1 aUCKpeTHbIX cMrHanoB ana sepcmm hardware 2.X
(BbInyckanach B 2013r., cHATO C NPOM3BOACTBA)
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N 220B=
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PucyHok 8.3. CxeMa noaKNHYeHUs AUCKPETHbIX curHanos K SHUM-2-..-21(220).
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SHUM-2-..-21
DI1 [11
DI2 T2 b—mm ¢
DI3 [13b—r7— ¢
DI4 [T4b——— ¢
RS-485-2 oI5 13 _

>| GND D6 16—
71 A() DI7 [I7—— 4
81 B() DIg 18— ——
DIC [19
+24V |20
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PucyHok 8.4. CxeMa nogkntoveHUst AUCKPETHBIX curHanos K JHUIM-2-...-21. BapuaHT nogkao4eHus
OMCKPETHbIX BXOLOB C MMTAaHUEM OT BCTPOEHHOMO UCTOYHMKA 24 B.
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PucyHok 8.5. CxeMa noakntoyeHus AUCKPeTHbIX curHanos K JHWUM-2-...-11(220).
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PucyHok 8.6. CxeMa nogktoveHUst AUCKPETHbIX curHanoB K JHUIM-2-...-11. BapuaHT nogkatoyeHus

OMCKPETHbIX BXOLOB C MMTAaHMEM OT BCTPOEHHOIrO UCTOYHMKA 24 B.

[na nopaum komaHg ynpasneHus Ha SHUI-2-...-11 (BCTpOeHHble AUCKPeTHbIe BbIXOAbl)

HeobxoaMMo
nogKiroueHus.

MCNoJIb30BAaTb

NMPOMEXYTOUHbIE

pene

PekomeHayeMble TUMbl MPOMEXYTOUYHbIX pene:

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

— [utanue katywkn 24 B: RIF-0-RPT-24DC/21.
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PekomMeHayeMas cxeMa BK/IOYEHMS AMCKPeTHbIX BbixogoB JDHWUIM-2-..-11 B cxemy
ynpaBneHns KOMMYTALMOHHOMO 060pynOBaHWS 3NEKTPOYCTAaHOBOK MNpeacTaBfieHa Ha
pucyHke 8.7.

Pexxum  TeneynpaBneHuMs  KOMMYTAaUMOHHbIM  06OpyAoOBaHMEM  npeaycMaTpuBaeT
0693aTenbHbIi KOHTPOMb FOTOBHOCTM MCMOJIHUTENbHbIX LEnen, a TakKe BO3MOXHOCTb
6710KMPOBKK TeneynpasneHus. [0TOBHOCTb BbINONHEHMS TeneynpaBieHns KOHTPOIMpPYeTCs
no coctosHuio Bxoaa DI HacTpoeHHoro ang 31oro (D14 Ha cxeme). B cnyyae paspelieHus
TeneynpasieHus Lenun BKIOYEHUS MM OTKNOYEHUS (KOHTakTHble rpynnbl pene KL1, KL2,
noaknouyeHHbix K BoixogaM DO1 unmn DO2), dopmupyemble pekOMeHLyeMOM CXeMOoM
(pycyHOK 8-7), BK/ItOYEHblI MOCAeA0BaTeNIbHO C AOMNOAHWUTENIbHOM KOHTAaKTHOM rpynnow
KOHTponbHOro pene KL3, 4TO MCKAOYaeT HECaHKUMOHMPOBAHHOE YyrpasfieHue
KOMMYTauMOHHbIM obopyaoBaHueM. [loaknoyeHne K OUCKPETHOMY Bxody «[1akeTHbIN
BbikntoyaTenb SAl» ucnonb3yetcsa AN NoAayu NUTaHMS C LWUMHOK YNPaBAeHUS Ha CXxemy
TeneynpaeneHus. Takxke nogknuveHune k sxogy DI3 (unu nwobomy gpyromy cBo6ogHOMy
BX0Ay) KoHTakToB  SA1l MO3BO/MIIET  KOHTPO/IMPOBATb  COCTOSAHUE KJ1H04a
«MeCTHOe/AMCTAaHUMOHHOE  yrnpaBneHue  BblKIYaTenemM» -  KOHTPOSb  AOJDKEH
ocyuwectensatbea cpeacteamm OUK, SCADA.

Ona rawennsa 30C caMOMHAYKLMK, BO3HMKAIOLWEN MPU pPa3MblKaHMM KOHTAKTOB pene,
peKOMeHAYeTCs napannenbHo pene yctaHaBaueatb anoabl KO105, nnm aHanornyHbIn.

SHHH-E 1Yy a3 (TS
SAl 54
OB O B
H |6 L B " |
DO Lol —e—1 &
DOz2
Bapuaur 1
DO3 KLI.I
K32 14 BEJKYATE
DOC|14 21 o 2 ot
< ORI T
DIt |15 Bapwanr 2 (€ Conanon Guokiipoimi |
HAl
Di2 116 wbnoxnponxa TV KL1.1
(ERa ornin g U 2 ] | S S L, BRI TD
DI3 117 KL3.3 P KL32 KL2.1
1 e 3 - | 1 OTKIKMHTS
| o~ i
D4 |18 sPatpewenne * K132
DIC 19 Baiyiitcing T -~ BNOKHPOBK A

VD - KAI0S (e ananormniHsiil

PucyHok 8.7. PekoMeHayeMas cxema NoAKIYEeHUS ANCKPETHbIX BbixogoB IHUI-2-...-11 k cxeme
yNpaBJeHNS KOMMYTaLMOHHbLIM 060pYyI0BaHUEM
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Hwxke Ha pucyHke 8.8 mokaszaHbl pasnuyHbie BapuaHTbl noakatdeHns JHUM-2-...-X1 k

BHEWHMM MOLOYNAM. OrpaHM‘-IEHI/IFI no NOAKMHYEHNIO BHELLHNX Mo,u,ynel71:

e DHWIM-2 moxeT cyMMapHO obpaboTaTb He 6onee 32 auckpeTHbix curHanos (1 TC -

OOMH OWUCKPETHbIM curHan, 1 o6bekT TY - ABa AMCKPETHbIX CUrHana);

e [lonyckaetcs nogkntovatb He 6onee 10 Mmoaynen.

14 pMCKpeTHbIX BXOA,0B
1 obbekT TY

32 OMCKpeTHbIX BXoAa

8 OMCKpeTHbIX BXOA,0B
11 o6bekTOB TY

26 OMCKPETHbIX BXOA,0B
3 0bbekta TY

SHUM-2 3HMB- SHWUM-2
1-6/3R
L_I,HZI mm =15
SHUIM-2-4x/x-x-21
|
SHUM-2 3HMB-1-24/0
Em
]
SHUM-2 3HMB-1-0/22
ET]
SHWMN-2 3HMB- 3HMB- 3HMB-
1-6/3R 1-6/3R 1-6/3R
‘-T—“:' [ O mm

PucyHok 8.8. Mpumepsbl cxem nogknoyeHns SHNUM-2-...-X1 K BHewHuM mogynam SHMB

8.3.2 SHWNN-2-...-32

uenu auckpetHoro Beoaa (knemmol DI1...D112)

[OuckpeTHble curHanel nogknovatb K SHUM-2 npu ycnoBum BHELHEro NUTaHKS 3TUX Lenewn

HanpskeHuem 18...36 B (BO3MOXHO NpMMeHeHMe No 3aKasy APYrnX YPOBHEN HANPSXKeHUs

MUTaHUS MOCTOSIHHOTO HaNpskeHus) — T.e. «CMauuBaeMbli» KOHTakT (Wet Contact).

CocTosiHne Bxofa otobpaxaercs Ha nHamkatopax DI1...DI12.

BctpoeHHble amckpeTHble Bxoabl JHWIM-2 nossonsawT noaknwo4yatb Ao 12 curHanos.

BcTpoeHHbI MCTOYHMK 24 B= npegHa3HayeH Ofg NOAKMYEHUS KCYXMX KOHTAKTOB». [ng

3TOr0 HY>XHO 3annUTaTb KCYyXNU€ KOHTAKTbI» OT K/IEMMbI =24B.
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PucyHok 8.9. CxeMa noakntoyeHus AUCKpeTHbIX curHanos K SHUM-2-...-32. Ha npumepe BapuaHT

NoAKNHYEHUA OAUCKPETHLIX BXOO0B C MUMTAHUEM OT BHELUHEINO MCTOYHUKA
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PucyHok 8.10. CxeMa noakntoyeHns AUCKPeTHbIX curHanos K SHUMM-2-...-32. Ha npuMepe BapuaHT
NOAKNIOYEHUS AUCKPETHBIX BXOAO0B C MUTAHWEM OT BCTPOEHHOrO UCTOYHMKA

Llenu ynpae/ieHus:

C NOMOLLbID BCTPOEHHbIX penerHbiX BbIXOAOB M AOMOMHUTENbHbIX BHELWHUX 610KOB -
moaynen seoaa/Boioga JHMB-1-X/3R SHWIM-2 MOXHO MCNONb30BaTb AN BblAAYM KOMAHS

TeneynpasneHus — Ao 16 obbekToB TeneynpasneHus;
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é K nopty RS-485-2 SHUI-2 MOXXHO nogkntoyate 40 YeTbipex Mogynen JHMB-1.

[na nHnumanusaumm obmeHa mexay JHUM-2 n SJHMB-1 Heobxoanmo B KOHPUrypaTope
HacTpouTb nopT RS-485-2:

— Bbibpatb B kauyectBe npoTokona obmeHa Modbus RTU, HacTtpouTb CKOpOCTb,
cootBeTcTByOWY DHMB (pekomeHayeTcs MCNONb30BaTb MAKCUMManbHO BO3MOXKHYHO
ckopocTb 115200);

— HactpouTb BHELWHWE YCTPOMCTBA, YKa3aB TUMbl U CBSA3HbIE aapeca (B AuanasoHe 2...254,
npv 3TOM agpec BHELWHMX YCTPOWCTB He JO/MKEH coBnaaath ¢ agpecoM Modbus RTU RS-
485-2 (no ymonyanuio 1)).

MNMocne 3anucu 3tux Hactpoek DHUIM-2 HayHEeT NOCTOSAHHbIM 0OMeH AaHHbIMKM ¢ DHMB-1 B
pexxuMe Master.

Huxxe Ha pucyHke 8.11 nokasaHbl pa3fnyHbie BapMaHTbl nogkntoyeHns JHNIM-2 K BHeWHNM
MOZYNSM.

12 ancKpeTHbIX BXOAOB,
1 obvekr TY

JHUMN-2 ¢
|
12 AUCKPETHbIX BXOA08,
4 obvekta TY
3HMB- 3HMB- 3HMB-
KA 1-0/3R KA 1-0/3R KA 1-0/3R KA
JHWI-2 T - I es T s I
L L L

12 AMCKPETHBLIX BXOAOB,
4 obvekra TY

e L | | |

3HMB- IHMB- IHMB- SHMB-
1-0/3R KA 1-0/3R KA 10/3R KA | 1.0/3R KA
SHWUN-2 .

3HUN-2 - 3HUM-2-4x/x-24-A2E0-32

KA KoMMyTauuoHHbIM annapar
PucyHok 8.11. Cxembl noakntodeHuns IHUNM-2-...-32 K BHEWHUM MOAYNSIM
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8.3.3 Ona vcnonHeHua JHWUM-2-...-X3

uenu AUCKpeTHOro eeoaa

JHWUM-2 wnmeeT BCTPOEHHbIN WUCTOYHMK 24 B=, KOTOpbIN MCMONb3yeTcs AN MUTaHUS
(«CMaYMBAHMA») KCYXMX» KOHTAKTOB.

SHUM-2-..-X3
DI1
DI2 —
DI3 — ¢
DI4
DI5 ¥
DIC

PucyHok 8.12. CxemMa noaxntoyeHus AUCKpeTHbIX curHanos K SHUIM-2-...-X3

8.4 MoaknioueHue K AaTYUKAM KOHTPOIS HanpsXXeHuUs

Moandukaumm SHWUIM-2-...-32 no3BonseT pewaTb 3a4avyy KOHTPONS HanpsykeHus Ha
oTxoaawmx kabenax - cbopok PY 0,4 kB nnu kabenax 6-20 kB npu nogxkntoyeHnn yepes
eMKOCTHble genutenu. Kaxabiin BXo4 UMeeT HacTpanBaeMble yCTaBkM cpabaTbiBaHms. DakT
OTPabOTKM YCTAaBOK OTPaXKAeTCs Ha CBeToAMOoAHbIX MHamkaTopax L1, L2, L3 n nepepaetca
MO KOMMYHMKALMOHHbIM MPOTOKONaM B BuAEe TenecurHanusaumum. UHaoukatop ropwut
3eNEHbIM - YCTaBKa BK/IKYEHA, MWUraeT 3eN€HbIM — CpabaTbiBaHME MO MOHMXEHUIO
HanpsKeHMs, MUraeT KpacHbIM — cpabaTbiBaHWE MO NPEBbILEHUI0 HAaNpskeHUs. HacTporika
ycTaBok ocyuiectansietcs nocpenctsoM 0 «ES KoHdurypatop»

[ng noBbllEHNUS HAAEXHOCTM M 6e30MacHOCTM  3KChayaTauuMu  37eKTPOYCTaHOBOK
peKoMeHIyeTCs ocywecTsnatb nogknwoveHne uenen 0,4 kB k Bxogam L1, L2, L3
(HakoHeuyHukn kabenen 0,4 kB oTxogawmx noTpebutensckmux ¢uaepos) yepes
conpoTtuBneHus (Hanpumep, 200 kOm, 1 Bt uam 100 kOm, 2 Br). ConpoTtvBneHus
HeobXx04MMO YCTAaHABAMBATL B TOUKE CbeEMA HAMPSXKEHMWSI.

8.5 NMoaknoyeHne paTYNMKoOB TeMnepaTypbl «ITS»

OHUM-2 noppepxuBaeT onpoc 6eCKOHTAKTHbIX AATYMKOB TeMnepatypbl «ITS» n nepepauy
no 10 3HaueHuit TemnepaTypsl. MogkntoyeHune «ITS» ocywectBnseTca kK nopty RS-485-2.
Hactpoiika onpoca v nepegayu [aHHbIX ocywectBagercas ¢ nomowpbto O «ES
KOHUrypaTop».
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SHUN-2

SHUN-2

- i i i i

EX5RIX

- i i i i

|

]
=
]

24V

[o s 5] [o s ]
[o s ] [o s ]
[o s ] [o ms ]

PucyHok 8.13. MNpumepbl cxeM noaktodenuns IHUNM-2-...-X1 k patumkam ITS

8.6 NMoaknoyeHne UHAYKTUBHbIX AAaTYNKOB

K auckpeTtHoiM curHanam SHWI-2 pocTynHO noakntvyeHue BHEWHWX WMHAYKTUBHbIX

fatumkoB PNP-tuna. Cxema nogkntoueHns npmBeneH Ha pucyHke 8.14.

Kop. +

=24 B
+

__

YepH.

P

CUH. -

SHWNM-2

DI 1

DI 2

DIC

PucyHok 8.14. MNpumep NoakNYEHUS UHAYKTUBHbIX AaTYMKOB C PNP-KOHTaKTOM.

8.7 MoaknioyeHne K BHELWWHUM MoAynaM MHAUKaUuUn
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> [>

[na moondukauni SHUM-2-...-X1, SHUIM-2-...-32 nOCTyNHbI BHELIHWE MOAY/IM UHAMKALMUM
JHMMW. NogknoveHne npomssogmuTca vyepes nobon nHtepdenc RS-485.

[Ona mopmdukaunin SHUM-2-...-X1 ponyckaetca noakntoveHne JHMUM k nopty RS-485-2
ogHospeMeHHo ¢ JHMB-1. 1ns 3T0ro Heobxoanmo:

e YcraHoBuTb y JHMWU npotokon o6meHa Modbus RTU Slave;

e Hactpoutb nopt RS-485-2 SHUMM-2 Ha umknuuyeckyo nepenavy (onpenenntb
WHTepBan nepeaayn KpaTHbIi 1 ¢), yCTaHOBUTb MAaKCMManbHO BO3MOXHYH CKOPOCTb
obMeHa;

e Appecauma Modbus permuctpos JHUI-2 nonxHa coOoTBETCTBOBATb HAacTporkaM JHMU
(anga 3HMW ¢ 2015 ropa - appecaums pernctpos c 0);

e Ecnu npncBOMTb YKazaHHbIE Bbile HACTPOMKM HeCKoNbkMM DHMW 1 noaknounTb nx K
nopty RS-485-2, To MOXHO OCyLLECTBAATb Nepeaady AaHHbIX O4HOBPEMEHHO
Heckonbknum JHMI.

Moaynb nHaukaumm JHMU BbinycKaeTcs B pa3nnMyHbIX MOAUMPUKALMAX: CO CBETOAMOAHBIMMU
MHAMKATOPaMKU, MOHOXPOMHbIM OLED unnn usetHbiM XKKW ¢ ceHcopHbIM 3kpaHoM. DHMU
0TO6paxaeT BCe OCHOBHbIE U3MEPSIEMbIE U BblYMCSIEMbIE NAPAMETPbI, BKIHOYAS aKTUBHYHO
M PeaKTUBHYI 3HEPIUI, YACTOTY, COCTOSIHME AMUCKPETHbIX CUTHAJOB.

Cxema nopknwoyeHuss mopynenm uHamkaumm SHMU Kk npeobpasosatento SHWUI-2
npuBeneHa Ha pucyHke A3.2.

BHewHWn Bua n kpatkne ceepenus no SJHMU npuseneHsl Huxe. CneayeT yuuTbiBaTb, UTO
ANs KoppekTHoM paboTtel JHMWU HeobxogmMMo cobnogaTe YCOBUS 3KCMAyaTaLMM,
YKa3aHHble B pyKOBOACTBE MO 3KcnayaTaumm JHMU.

Kopnyc DJHMU-X-24-211 obecneunBaeT KOHCTPYKTUBHOE coBMelleHne ¢ SHUIM-2. T.e. SHUIM-2
MOXeT ObITb YCTaHOB/IEH He Tosibko Ha DIN-penbc, Ho u B SHMU: SHUI-2 BmecTe ¢ JHMU
MOXET MCNONb30BATHLCS KAK LWMUTOBOM nNpubop.

PasbeM nopta RS-485-2 coBMelLeHHbII ¢ NuTaHneM 24 B= 0519 BHELWHNX MOAYNEN MHAMKALMUM
NO3BONSET OCYLLECTBUTb MOAKIIOUYEHNE U MHDOPMALMOHHBIX Lenei RS-485 n obecneuntsb
nutanue ot JHUIM-2 moayna DJHMU cTaHaapTHBIM CceTeBbIM NaT4-KOpLOM. He pekoMeHayeTcs
ncrnonb3oBatb NnutaHme JHUMa npu onuHe kabens 6onee 20 meTpos.

Huxe npenctasneHbl Aga BapuaHTta yctaHoBku JHUTM-2 u DHMU B kopnyce 120x120x49
mMm (BxLUXI):

e Ha aBepb penenHoOro oTceka uau naHenb ynpasneHus otaenbHo ot JHUIM-2
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- IHMU-4Mm

LY A b

= IHUN-2 < I
It i Ua Ub Ue Un

PucyHok 8.15. OtpenbHas ycraHoska SHUIM-2 ot moaynsa nHamkaumm SHMA

e Ha nBepb penenHoro otceka uav naHenb ynpasnexus smecre ¢ JHNI-2

PucyHok 8.16. CoBMeweHHas yctaHoBka DHUIM-2 ¢ mogyneM nHamkaumm SHMU-X-24-2[], KaK LWKUTOBOrO
npubopa
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e raxmpesan SHMM

110 mm
120.2 mma

75 mm

el

LAN-1 LAN-2 RS-488-2 24 V=

= JHUN-2

B 100 mm |
< 110 mm i
L 120.2 Mm _ |
7
|

—— |

L T
‘16.?r 1M
- 48.5 mm |
- 137,9 mm _

PucyHok 8.17. FabapuTHble pa3mepbl U CXeMa COBMeLLEeHHOM ycTaHoBku JHNIM-2 ¢ moaynem nHamMkauum
OHMWU-X-24-2]1, kak wuTtoBoro npnbopa
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3HMU-3

CBETOAMOAHLIE CEMUCErMEHTHBIE HAMKATOPLI, RS-485,

VYNPaBNEHUE MHAUKIUMEN — KHONOYHOE.

= IHMU-3

MOy N HHEHA DLW

120 = 120 x 49 mm

3HMWU-7

[lga BapuaHTa YyCTaHOBOYHbIX Pa3MEPOB.

— 3HMM 3

. 59557

9661z
5033
< 2) (X) iz

96 x 96 x 86 MM

KHonku suB0pa pexuma arobpaxesus
W YNPIABNCHUA APKOLTLIO

MoroxpomHeii OLED-gucnnest, RS-485.
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3HMMU-4m, SHMU-4e

LiseTtHoW cencopHbi aucnnei, RS-485 (SHMU-4mM)

nnu 100Base-TX (3HMU-4e). aucnnes (7" wn 4.3%).

- JHMW-4Mm

SMOAYTE HERMKIUNN

[

11.11.2020

146 = 226 = 55 MM

= IHMU-4M

MORYAN HHANESUNR

Aas

v 1

LN IR )

% ANS
120 = 120 x 49 MM e

Mpumeptl 3IkpaHHbIX PopM
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8.8

Bce moamdukaumm MMET perynmpoBKy SIPKOCTM, BO3MOXHOCTb KOH(UIYpUpPOBAHMS

C

MOMOLLUbIO MPOrPaMMHOr0 obecrneyeHus, B TOM 4YUCIe 334aHust  KOIDDULMEHTOB

MacLITabMpPOBaHMS, KPUTUHECKOW 30HbI MO TOKY MM MO HaNPSXKEHUHO.

MoaknyvyeHne K MUHPOPMaLUOHHBLIM Lensam

MNpumevanue: Jng 3awmtel MHTEpdercos RS-485 n Ethernet pekomeHayeTCs MCNOMb30BaTh
YCTPOWMCTBA 3alumMThbl OT nepeHanpskeHns ESP-485-X n ESP-LAN cooTBeTcTBEHHO.

e K maructpanam RS-485 - noptbl 1, 2, 3 (B 3aBUCMMOCTM OT KOHUIYpaLUKN CUCTEMBI
TeneMexaHUK1 U HaCTPOMKM NOPTOB), UCMOMb3YS COeAUHUTENbHbIE MPOBOAA, Kabenb
TMNa «BUTas Napa», pacnpenenutesibHbie PO3eTKU UAN KNEMMHUKKU C COBNoaeHNEM
MarncTpanbHoM Tononoruun wmHa RS-485;

— [llopgknioyeHne oOCywecTBASTb B COOTBETCTBMM CO CXEMaMM, NPUBEOEHHbIMM
HacToalem P3;

B

— lpn pacnpepenedun SHWUM-2 no wwuHam RS-485 HeobxoguMO  yuMTbIBaTH

peKOMeHAaUMN NO KOAMYECTBY MOAKIOYAEMbIX HA KaXAYH LWMHY npeobpa3oBaTen
ans cobnogeHms Tpebyembix NapamMeTpoB Mo LMKy ONpoca;

en

— [ina cbopa gaHHbix ¢ JHUM-2 no noptaMm 1, 2, 3 ponyckaeTcs NpUMEHeHMEe Kak NpsambIX
mMaructpanen RS-485 «YCO - 3HWIM-2», Tak M ceTn cbopa MOCTPOEHHOW Ha bGase
CeTeBbIX  KOMMYHWKAUMOHHbBIX  YCTPOMCTB  ANS  OpPraHvM3auuMu  aCMHXPOHHbIX

nocnenoBaTesibHbIX NMOPTOB Yepe3 CETb Ethernet (B 3TOM C/iy4ae HeobxoamMmo YUYUTbIBATb

3a[1epXXKV1 BPEMEHU, BHOCUMblE KOMMYHUKALMOHHbIM 0060pYL0BAaHMEM B LIMKIbI ONpOCa

SHMUM-2).

e K cetn Ethernet — ncnonb3ys NpomblLLEHHbIE KOMMYTATOPbI, 06beANHEHHbIE B
NOKANbHYH TEXHONOMMYECKYH CeTb C KONbLEBOM UM MHOM TONONOTrMeNn
(pekoMeHAayeTcs NPUMEHNATb 3KPAaHUPOBaAHHbIE Kabenu 1 naTy-Kopabl).
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9 O6nactn npumeHeHus

9.1 CucteMbl TeneMexaHuKu

JHWUM-2 MoryT BbITb MCNONb30BaHbl B KAYeCTBE MCTOYHWMKOB AAHHbIX pacnpeneneHHbiX
CUCTEM  TENEMEeXaHWKM OOBEKTOB  Pa3fIMYHOr0 YPOBHSA: CUCTEM  TelleMeXaHUKM
pacnpefennTeNbHbIX MYHKTOB, MOACTAHLMM, SNEKTPOCTAHLUMN.

Cb6op paHHbIXx Cc JHWUIM-2 MoxeT ocywectBnatbcss uvepe3 Kl TenemexaHuku, c
ncnonb3oBaHMem cepsepoB TenemexaHuku (RTU) wnm Hanpsmyto B cepsepa ACY TTI
(SCADA).

B Hactoswem pykoBoacTBe B KayecTBe MpuMepa MPUBOAMTCS  MCMNONb30BaHMeE
npeobpasosarenen JHUI-2 coemectHo ¢ KIT TM 3HKC-3m, HKM-3 npomssoactea 000
«MHXXEHEPHBIN LeHTp «DHEeprocepBmucy.

[na noctpoeHns cuctembl TenemexaHuku Ha 6ase DHUI-2 HeobxogmMMo onpepenuTb
MecTa pa3meweHus obopyapoBanusa: JHUM-2 Ha naHenax ynpasnenus OM1Y, B wkadax
yyeTa unm penerHbix otcekax sueek 3PY, KPYH, JHKC-3M/25HKM-3 - B wkady nnm ctorike
TeneMexaHuKM.

B cootBeTcTBMM CO cxeMamu, NpuBeAeHHbIMU B HacTosaweM PS HeobxoanMMo npou3BecTy
noakntoueHune JHUM-2 K uenu snekTponuTaHus.

9.2 LUudposas noacraHuma

OcHoBHOe Ha3HaveHue DHUM-2 B pamkax unMdpoBor NOACTAHUMKN — peanu3auns GyHKLUIA
KOHTpOAnepa, MCNonb3yemMoro Ans OCYLWEeCTBNEeHUS W3MepeHW OCHOBHbIX MapaMeTpoB
CEeTU Ha KOHTPOAMPYEMOM MNPUCOEAMHEHUM, KOHTPONS COCTOSSHUS KOMMYTALMOHHbIX
annapaToB M 3alLMT, @ TaKXKe BblAa4Yn KOMaHA, yNpaBieHus.

bnaropaps cootsetctButo MIK 61850, B 4acTHOCTM noppepkke NPOTOKOMOB nepenayn
AaHHbIX MMS (Manufacturing Message Specification) 1 GOOSE (Generic Object-Oriented
Substation Event) 3HMWUI-2-...-X1 rotoB K uHTerpauuMmM B MOACTAHLMOHHYIO LUWHY
(Substation Bus).

MNpunoxenwue [l onucsiBaet coemectumoctb JHNIM-2 ¢ M3K 61850 B pasnnuHbix acnektax
(B HaCTOAWMIA MOMEHT OTLAENbHbIMU MPUIOXKEHUAMMU K HacToaweMy P3 npepctaBneHbl
cnepytowme paspenol: 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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9.3

KoMMyHuMKaunoHHble BO3MOXHOCTM DHWUIM-2-..-X1 B 4acTu nepegayn [HaHHbIX MO
npoTtokonaMm crtaHgapta MaK 61850 obecneumator:

e epenayvy AaHHbIX Mo npoTokony MMS (cepsep);
e nybnaukaumto GOOSE (go 8);
e noanucky Ha GOOSE (zo 32).

CoBMeweHne BO3MOXHOCTeM nybaukaumn u nopgnuckn Ha GOOSE cooblenuns ¢
nporpaMMMpyeMon NIOTMKOM Mo3BONSeT wucnonb3oBateb JHWUI-2 pna  peanusauuu
onepaTMBHbIX BIOKMPOBOK.

cMnp

OCHOBHOM PYyHKLMEN MHTENNEKTYANIbHbIX INEKTPOHHbIX ycTponcTs JHUI-2-...-X3 aBnseTca
M3MepeHMs CUMHXPOHU3UPOBAHHbLIX BEKTOPOB (CMHXPO(}A3opoB) TOKOB M HAMPSHXKEHWUMN.
Ycrponctea JHWUIT  oTHOCATCA K YCTPOWCTBAM  CMHXPOHM3MPOBAHHbLIX BEKTOPHbIX
nsmepenun (PMU, Phasor Measurement Unit) n MoryT 6bITb MCNOb30BaHbI B CUCTEMAX
MOHMUTOpPUMHIa nepexoaHbix pexunmos CMIP (WAMS, Wide Area Measurement System).

[ng cbopa AaHHbIX LOMKHbI BbITb MCMONb30BaHbI CNELMANN3MPOBAHHbIE YCTPOMCTBA cbopa
faHHbix PDC  (Phasor Data Concentrator). Cranpaptom [EEE (C37.118-2001
npefyCMOTPEHO MCMNOMb30BaHWE CNeuuann3MpoBaHHOrO MpOTOKoNa O6MeHa [AaHHbIMU
mexay PMU n PDC - |EEE C37.118.2-2011. B DHWUI pononHUTenbHO npeaycMOTPEHO
MCNonb3oBaHWe Ans nepeaayn gaHHbix npotokonos M3K 60870-5-104/101, Modbus.

0N CMHXPOHM3AUMM BCTPOEHHbIX 4YacoB peanbHoro BpeMenHu SHUIT ¢ Heobxoanmon
TOYHOCTbI MX X0Aa (He XyXe 1 MKC) He06X0AMMO UCMONb30BATb BHELHMWI UM BHYTPEHHM
MCTOYHWMK CUHXPOHM3ALMM.

Echmu  Ha obbekTe  (3/M1eKTPOCTAHUMS, NOACTAHLMS, PpacnpefenuTeNibHbiA  MYHKT)
YCTaHAaBNMBAETCA TOMbKO OOHO YCTPOWCTBAM  CMHXPOHM3MPOBAHHbIX  BEKTOPHbIX
M3MepeHui, TO HeLenecoobpasHo MCNONb30BaTb YCTPOMCTBO cbopa AaHHbix PDC. B atom
cnyvyae npeanoyTMTeNbHO MCMONb3oBaHWe Moaudukaumin SHUIM co BCTPOEHHbIM
GPS/TTTOHACC-npueMHukoMm.

[na noctpoeHus cucteMbl cbopa AaHHbix ans CMIMP HeobxoguMMo onpepenvTb MecTa
pa3MelleHuss obopynoBaHusa: JHUI Ha naHensx ynpaBneHUs UAU penemrHbIX oTCeKax
aueek, PDC u BKB - B wkadax-CcTorkax nan Ha naHensx ynpasneHus.

B cooTBeTcTBMM CO CxeMaMu, NpMBEAEHHBIMU B HacTosweM PO Heo6xoauMMo Npom3BecTM
nogkntoveHme SHUMM:
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e K M3MepuTeNbHbIM LensaMm (peKOMeHaYyeTCs UCMOob30BaTb MPOMEXYTOYHbIE
KNEMMHMKM C BO3MOXHOCTbIO LIYHTMPOBAHWS TOKOBbIX Lienen, pa3pbiBa Lenei
HanpsbkeHus) ana mogndukaumm JHNUM-2-45(41) unm K WwWnHe npouecca CornacHo
M3K 61850-9-2 pna mogudmkaummn IHNI-2-0;

e K LUendaM CUrdanmsaumm;

e K LENSM NUTAHUS — MCNONb30BaTb FAPAaHTMPOBAHHOE 3N1IEKTPONUTAHNE, 0b6ecneynTb
BO3MOXHOCTb CHATUSI HAMPSXKEHUS NMUTAHMA AN NPOBEAEHUS 0OCNYXMBAHUS U
peMoHTa JHUIT;

e Kk cetn Ethernet — ncnonb3ys NpombiWwIEeHHbIE KOMMYTATOPbI, 06beAUHEHHbIE B
NOKANbHYH TEXHONOMMYECKYH CETb C KOJIbLLEBOM TONOJIOrMEN, COEAUHEHHbIE MEXAY
cobo un npeobpazosatenamu SHUI c npuMeHEHMEM 3KpaHMPOBaHHbIX Kabenen u
naT4y-KOpLAOB.

B cooTBeTcTBMM CO CxeMamu, NpMBeAEHHbIMU B HacToawem P3 HeobxoomMMo npounsBecTu
noaknyeHune nHpopmaunoHHsix wuH ot JHNIM k PDC.
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[unarHoctuka coctosiHua IHUIM-2

10 IduarHoctuka cocroaHua JHUMM-2

OHUM-2-...-X1, 2SHWUM-2-...-32 wu  DHUIM-2-..-04 obecneynBaeT  MOCTOSAHHYHO
CaMOAMArHOCTMKY COCTOsAHMS. [Tpn He06X0AMMOCTH AnarHoctTuyeckas MHGopMaLmusa MoXxXeT
6bITb NepenaHa no nHrtepdencam. B yactHocTn, B pamkax npotokonos Modbus RTU/TCP,
FOCT P M3K 60870-5-101-2006, TOCT P M3K 60870-5-104-2004 nmeeTcs BO3MOXHOCTb
nonyyeHuns peructpa «[duarHoctnyeckoe cnoBo». [JaHHbIA PerncTp COAEPXMUT TeKyLUMM
Habop COCTOSAHWMIM CAMOAMArHOCTUKKU. TakxKe AMArHOCTMKA MOXET OblTb HacTpoeHa Ang

nepegauu B suge TC no ntoboMy 13 NpoTOKOOB.

3HaueHue PacwudpoBka coctosaHns

«AUarHoCTM4ecKoro

C/IoBa»

0x0001 HeucnpasHoctb ALI/OTCyTCTBME BHELHErO NUTAHUSA

0x0002 HeucnpasHoctb Ethernet

0x0004 HeuncnpaBHOCTb BHYTPEHHUX 4YacoB

0x0008 HanpsxkeHune 6atapen MeHblue 2,5 B

0x0010 bonee 3 HeypayHbIX MOMbITOK 3aBTOPMU3aLMKM B TEYEHME MUHYTbl, aBTOpM3aLUs
3a6/10KMpoBaHa

0x0020* Het cBsa3u c CPU

0x0040 OTCyTCTBYET CMHXpPOHM3ALMS BpeMeHu (ecnu HacTpoeH Mmepuon aKTyanbHOCTU
CUMHXPOHU3ALLMMK)

0x0080 Ownbka onpoca BHELWHUX YCTPOMCTB

0x0100 HencnpaBHocTb BHewHero TY

0x0200* Het cBsi3u no nHtepdency LAN1 (ecnu BknoueHo pesepsupoBaHue PRP unu RSTP)

0x0400* Het cBsi3u no nHtepderncy LAN2 (ecnv BkntoueHo pesepsBupoBaHue PRP unu RSTP)

* - Ttonbko gng DHUIM-2 ¢ 2 noptamu Ethernet;

[na nepepaun cnoea no npotokonam M3K 60870-5-101/104 Heob6x0pMMO ANst [AHHOTO
perncTpa BKIOYUTb CMOPAANYECKYIO Nepeaayy.

[ononHutenbHo otaenbHbiM peructpoM SHWUIM-2 nepepaeT 3HayeHue TemnepaTypsl
BHYTPM KOPMYCa, YTO TaKXe MOXEeT OblTb MCNOIb30BAHO B LENsX AMArHOCTUKM COCTOSHUS
obopynoBaHus.

Cnepyet OTMETUTb, YTO MPMU nepefade AaHHbIX B paMkax nportokonos M3K 60870-5-
101/104, umetowmecs ang Kaxaoro nepefaBaeMoro 3neMeHTa MHpopmauuu onucatenu
kayecTBa (IV, NT) no3BonstT TakxKe NpaBUIbHO OLEHMBATb M 06pabaTbiBaTb 3TM AAHHbIE.
but IV, npuHumarowmii 3Hauvewmsa Invalid/Valid B cnyuyae Invalid ncnonb3yetcs ans
onoBelleHns nonydatens MHbOpMauuMn O TOM, YTO AAHHOE M3MepeHUe/COCTOSHUE He
SIBNAETCS KOPPEKTHbIM M He MOXeT ObiTb ucnonbzoBaHo. but NT (Not Topical/Topical)
CBMAETeNbCTBYET O TOM, IBASETCA M 3HAYEHME aKTYaNIbHbIM: OHO He SIBNSETCS aKTyasbHbIM,
ecn He 6bI1I0 OOHOBNEHO B TeYeHWe YKA3aHHOrMO0 WMHTepBana BPEMEHU WU OHO He
AOCTYMHO.
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MapkupoBKa v nioMbuposaHue

11 MapkupoBKka u niomMbuposaHue

111 MapkupoBka

Mapkuposka JHUI-2 copepxuT cneayoLlyo MHGOpMaLMIO:

e HamMeHoBaHue nNpubopa «npeobpasoBaTesb U3MepPUTESbHbIA MHOTODYHKLIMOHANbHbIN
SHWUM-2», norotun «3HUI-2»;

e yC/NI0OBHOe 0003HaYeHWe npeobpasoBaTens;

e JIOrOTUN NpPeanpUaTUA-U3roTOBUTENS;

e CEepwiHbIA HOMEp W o4 U3roTOBNEHUS;

e HOMMHaNbHOE 3HaYEHUE U3MEPSEMOrO HANPSKEHWS;

e HOMMHaNbHOE 3Ha4YeHWe U3MepSeMOro TOKa;

e HOMMHaNbHAs 4acToTa U3MepSEMbIX NAPaMeTPOB;

e 0003HayeHue KNeMM N NOAKNKYEHUS NUTaHUS «[nTaHme;

e 00603HayeHne MHTephencos;

e MAapKMPOBKA KOHTAKTOB KJIEMM 4191 MOAKNHOYEHMS Lienen AUCKPETHbIX CUTHANOB;

e MapKMPOBKAa KOHTAaKTOB KNEMM A/151 NOAK/HYEHUS U3MEPSAEMbIX HANPSXKEHWUI U TOKOB;

e BW[I NMUTAHWUSA, HOMUHANbHOE 3HAYEHUE HAMPSYKEHUS U YACTOTbl NUTAKOLEN CETH,
MaKCMManbHaga MOLWHOCTb B BA;

e U300paxeHMe 3HaKa yTBEPXKAEHMS TUNA;
e 1n300paxeHne 3HaKOB COOTBETCTBUS,

CopepxaHMe MapKMpOBKM TPAHCMOPTHOM Tapbl, MecTa M Crnocobbl ee HaHeceHus
COOTBETCTBYHOT:

e N4 TpaHcnopTHoM Tapbl - FOCT 14192-96;
e 19 notpebutenbckon Tapsl - FOCT 9181-74.

TpaHcnopTHas MapKMpPOBKA COAEPXKUT MAHUNYNALMOHHbIE 3HAKK «Xpynkoe. OCTOPOXHOY,
«bepeub oT Bnarmn», «Bepx», «OrpaHnyeHune Temnepatypbi» ot MuHyc 50 go nntoc 70 °C.

11.2 MnombuposaHune

3HMM-2, PykoBoacTBO Mo kcnnyatauuu, JHWM.411187.002 P3. Pep 07.2023 112



MapkupoBka v niomMbuposaHue

lNnombuposaHue npeobpasosatenen JHUMM-2 nponssoanuTtcs Haknenkamm «He BCKkpbiBaTh!
[apaHTUs».

MecTa pacnofioXeHus Hakfieek — CTblK COELMHEHMS KOpMyca M BEPXHEN KpblILUKK
npeobpasosatens.
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TpaHCNOPTUMPOBKA M XpaHEHKE

12

TpaHcnopTMPOBKA U XpaHEHHUe

MNpeobpazosatenn IHUI-2 TpaHCnopTMpyOTCS B CcOOTBETCTBMM C TpeboaHuamu [OCT
22261-94 BceMM BMOAMM  TpaHCNOpTa B  KPbITbIX TPAHCMNOPTHbIX  CpeacTBax
(>kene3HoA,0pPOXKHbIM, aBTOMOOMbHLIM, BOAHbIM TPAHCMOPTOM B TPHOMax, B CaMONIETax - B
repMeTM3npoBaHHbIX OTCekax) npu Temnepatype oT MuHyc 50 pgo nawc 70 °C wu
OTHOCUTENbHOM BAAXKHOCTM BO3ayxa 95 % npu temnepatype 35 °C.

[onyckaetcs TpaHcnopTupoBaHue npeobpasosatenen JHWUIM-2 B KOHTeWHepax u
naketamu. CpencTtea naketnposanus - no FOCT 24597.

an XENEe3HOOOPOXHbIX MepeBO3KaX AOMNyCKakdTCaA MesIKUE MaJIOTOHHaXXHble U
MOBAroHHbI€ BMUAbl OTNMPAaBOK B 3aBUCMMOCTHM OT 3aKa3ad.

XpaHeHne npeobpaszosaTenern SHWUI-2 Ha cknagax npegnpusTUS-U3roToBUTENS
(notpebutens) - no NOCT 22261-94.
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YnakoBka

13

YnakoBkKa

MNpeo6pazosatenu SHUIM-2 nocTaBngTCa B MHOMBUAYANIbHOM M TPAHCNOPTHOM Tape.

B ynakosky yknagpiBaetca 1 komnnekTt npeobpasosartens JHUIM-2, yka3aHHbIM B pasgene
4. TunoBble pa3Mepbl MHAMBUAYANIbHOM YNAKOBKM:

o 125x125x175 mm - ana moandukaumm JHUNM-2-...-X1;
e 165x130x75 mMm - ana moandukaumm SHUNM-2-...-32, SHUI-2-...-04.

Konnuecteo npeobpaszosatenen SHWUIM-2, yknagbiBaeMblX B TPaHCMOPTHY Tapy,
rabapuTHble pa3Mepbl, Macca HeTTo M OpyTTo — B 3aBMCMMOCTM OT 3akasza. Tunosas
TpaHCNopTHas Tapa:

e rodpokopob pasmepamu 375x350x250 MM, BMewatowmin 12 uHanBuayanbHbix
ynakoBok 125x125x175 mm;

e rodpokopob pazmMepamm 345x255x135 mm, BMewwaowmii 4 MHAMBUAYANbHbIX
ynakoBku 125x125x175 mm.

Macca npeo6pa3soBareneit JHUIM-2 B 3aBMCMMOCTM OT UCMONHEHNS NPUBEAEHA B Tabauue
13.1.

Tabnuua 13.1

WUcnonHeHue Macca HeTTO, He 6onee, K& Macca 6pyTToO, He Gonee, Kr
npeo6pasoBareneit JHUI-2

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

IHUN-2-...-X2 0,50 0,65

IHUM-2-...-X3 0,85 1,00

IHUN-2-...-X4 0,40 0,6
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Mpunoxexne Al. Cxembl nopkntoyeHns npeobpasosartenet JHUM-2-...-X1, SHUM-2-...-X3

Mpunoxenune Al. Cxembl nopgknoueHua npeobpasosarenen JHUM-2-...-X1,

SHUM-2-...-X3
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PucyHok Al.1. Cxembl nogkntoverus SHNUM-2-4X/100-... ons TpexdasHom YeTblpexnpoBogHon cetn: 4LN3

unu 4LL3 (SHWIM-2 HacTpoeH Ha cxeMy «4-NpOoBOAHAN»)
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PucyHok Al.2. Cxembl nopkntoveHms SHUIM-2-4X/100-...-X1 ana TpexdasHon TpexnpoBoaHown cetu: 4LN3
unu 4LL3 (SHWI-2 HacTpoeH cxeMy «4-nNpoBOAHANY)
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Mpunoxexne Al. Cxembl nopkntoyeHns npeobpasosartenet JHUM-2-...-X1, SHUM-2-...-X3

1w e 1

21 2ls

F 3k 3|
m blls

= 5 le = 5 |c‘

L ||: [ lc
az

B ¥

5]
8

o

B ¥

L EE' ABC EI

ABCN

PucyHok A1.3. Cxema nogkntouenuns IHNM-2-4X/400-... n PucyHok Al.4. Cxema nogxntouenms IHUM-2-4X/100-X-
SHWN-2-4X/690-... pns TpexdasHOM YeTbipeXnpOBOAHON X-X1 onsa TpexdasHoi TpexnpoBoaHOMi ceTh ¢ asyma TH:
cetnt 230 (400) B nnu 400 (690) B: 4LN3 nnn 4LL3 (SHIT-2 30P2 (3HWM-2 HacTpOeH Ha CxeMmy «3-MpOBOAHAN»)
HaCTPOEH Ha CXeMY «4-MpOoBOLHANY)

©
3 .
3 i 3
3
I I
ABC ABC

TH coenunHeHbl Mo cxeme «3Be3ga» TH coeaunHeHbl N0 CXemMe «TpeyronbHUK»

PucyHok A1.5. Cxema nogkntouenms JHUIM-2-4X/100-...-X1 gna TpexdasHoM TpexnpoBOAHON CeTU C Tpems
TpaHcdopmaTopamu HanpskeHus: 3LL2 (SHWIT-2 HacTtpoeH Ha cxemy «3-NpoBOAHASY)
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Mpunoxexne Al. Cxembl nogknodeHns npeobpasosarteneit IHUM-2-...-X1, JHUMM-2-...-X3
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PucyHok Al1.6. Cxema noaxntouermst SHUM-2-4X/100-...-X1 ona TpexdasHoi TpeXnpoBOLHOM CETU C TpeMms
TpaHchopMaTopaMu HanpsikeHus 6e3 HelTpanu, AByMS TpaHchopMmaTopamm Toka: 4LN2 (SHWI-2 HacTpoeH
Ha cxeMy «4-npoBoLHas»)

He pekoMeHAayeTCs MCNONb30BaTb AAHHYK CXEMY MOAKNHYEHMS, TaK KakK He rapaHTMpoBaHa TOYHOCTb
n3MepeHus GasHbIX HANPSKEHUI U MoLLHOCTeR. CxeMa NOAKIYEHUS MOXET ObiTb MCNOIb30BAHA TOMLKO B
MCKNIOYMTENbHBIX CNy4asnX, KOraa HeobxoamMMo naMepatb 3 GasHbIX TOKA, 3 Pa3HbIX HANPSXKEHUS, 3 GasHbIX
MOLWHOCTU, HO WMMEKTCS OrpaHMyeHus MO MOAKNHYEHUIO: LEenu HanpsKeHus npenctaBieHbl Tpems
nposofamun 6e3 HelMTpanbHOro NPoOBOAaA, Lenu Toka — ABYMS TpaHcpopmaTopaMu ToKa.
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Mpunoxexue A2. CxeMbl nogknoyeHns npeobpasosartenent SJHNUM-2-...-32, SHUM-2-...-04

MpunoxeHue A2. CxeMbl noaknoueHus npeobpasosareneit JHUM-2-...-32,

JHUM-2-...-04
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PucyHok A2.1. CxeMa nogkntoueHms npeobpaszosatenein JHUM-2 ans TpexdasHoMn YeTbipexnpoBOAHOM
cetn: 4LN3 nnn 4LL3 (SHWNI-2 HacTpoeH Ha cxemy «4-nNpoBOAHAsY)
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PucyHok A2.2. Cxema nogkntoueHns npeobpasosartenent JHUM-2 ons TpexdasHov TpexnpoBOAHON CeTu:
4LN3 nnn 4LL3 (3HWNT-2 HacTpoeH Ha cxeMy «4-NpoBOAHANY)
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Mpunoxexue A2. CxeMbl nogknoyeHns npeobpasosartenent JHNUM-2-...-32, SHUM-2-...-04
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PucyHok A2.5. Cxema nogkntoveHus npeobpazosatenen JHUMM-2 ansa TpexdasHoin TpexnpoBOLHOM CETU C
Tpems TpaHcdopmaTopamu HanpsxkeHus: 3LL2 (SHWIT-2 HacTpoeH Ha cxemy «3-MpoBoaHas)
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Mpunoxexue A2. CxeMbl nogknoyeHns npeobpasosartenent SJHNUM-2-...-32, SHUM-2-...-04

+

PucyHok A2.6. Cxema nogkntoueHus npeobpasosatenen JHUM-2-11/0-24-A2E0-32 v SHWIM-2-15/0-24-
A2EQ-32 pna nsmepenus Toka dasbl
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Mpunoxerne A3. CxeMbl NOAKNHOYEHNS MHTEPdENCOB

MpunoxxeHune A3. CxemMbl NOAKAOUYEHUS UHTepdencos

\/ ) L V p L — V I\_f\_|
’?.; :.; 2212321 718 5
58| L D1+|D1-| G1
R D+ | D- |GND D+| D- |GND
< | o
Master SHMM-2-.-X1 3HUN-2-.-X1 SHUM-2-.-32
RS-485-1 RS-485-2(3) )
O JKpaH, 3a3eM/IeHHbI Butas napa (uenu A(data+) u B(data-))
C O[IHOTO KOHLa

PucyHok A3.1. Cxema noakntoueHns nutepdericos RS-485 SHUM-2-..-X1 n SHUM-2-..-32

CTpyKTypHbIe CXeMbI NOAKIIOYEHN Moaynen uiankaumun JHMU:

«OamH SHMW - Heckonbko SHUI-2» «Heckonbko JHMU - ogmH SHUMM-2»

3HMU OHMM
SHMU
_ A]B A]B
T AV V)
\ \ \/\\/ \/\\/ S i T\ T\ \\ \
A B AT B Al B
SHWM-2 SHUWM-2 SHWIN-2
«Heckonbko IHMWM - Heckonbko SHMB - oamH IHUIT-2»
SHWUT-2
SHMU SHMM 3HMB ST
A | B Al B
.‘I

& | B Al B B
\ I.f'm".\ /\ A / .
\ \ ! | e £} /
\ A SR = [\ L1 /
V f YT Yoo
\/ \/ \/ \/

IHMK IHMN

RS-485-2 noppepxvBaeT noAknouveHwe BHewHux moaynen SHMB, ecam Heobxogmmo
NOAKAKYUTL Ha 3TOT NopT ewe n moaynn IHMU, To HyHO Ha nopTy RS-485-2 HacTpouTb

LUMKMYeckyo nepegadvy, a JHMU nepesectu B naccuBHbIv npuem no Modbus.
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Mpunoxerne A3. CxeMbl NOAKNHOYEHNS MHTEPdENCOB

«O0amH SHMWM - oauH IHUT-2»

SHMMN-2-..-X1 SHNM-2-..-X1
RS-485-2 (24 V) RS-485-2
1|+24V 1
2| +24V 2
- 31 OV . 3
<[4 0V <4
215 GND 2|51 GND
6 6
71 A®*) 7 | A+
8] B() 81 B[
= =
o o
(@] (@]
v SHMU A SHMU
— —
RS-485 RS-485
1| +24V 1
2| +24V p)
- 3| 0V . 3
< [4] 0V <[4
~[5[ceNn] X >[5 [ew] X!
6 6
7] A 71 A
81 B(-) 81 B()
[uTaHue Muranue
+| +24V ) + | +24V

PucyHok A3.2. CxeMbl nopkntoyeHmst nHaukatopa dJHMU k IHUI-2

JHUM-2-...-X1 MOXeT KOHCTPYKTMBHO 0bbeamHatcs ¢ SHMU-X-24-20. SHMU
nogkntodaerca K DJHUIM-2 ctaHpapTHLIM ceTeBbIM NaTy-kopaoM RJI45/RJ45, uepes KoTopbii
Takxke nosyyaet nutaHue 24 B= ot JHUI-2. He pekomMeHayeTCs MCNONb30BaTb NUTAHUE
SHMW o1 JHWUI-2 npu annHe kabens 6onee 20 m.
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Mpunoxerne A3. CxeMbl NOAKNHOYEHNS MHTEPdENCOB

BapuvaHTbl npumMeHeHns nHTep@encoB CBA3U B 3aBUCMMOCTU OT Moandukaumm SHUIM-2:

1 kaHan cBa3u RS-485,
6e3 Moaynein paclwmpeHus

000

SHWM-2-% -ALEO-...

000

T

SHMB-1
1 kaHan cea3u RS-485,
C MOAYNAMU paclMpeHmns Ell?l
2 KaHana cBs3n RS-485,
6e3 Moayne pacwumpeHus

SHMB-1

KaHan cBa3u Ethernet,

C MOoAaynamMu pacluinpeHuna

2 KaHana cea3un RS-485, DFI

SHWM-2-% -A2EO-...

000

I

SHWM-2-% -A2EO-...

Ta
ham

SHMMU

KaHan ceasu Ethernet,
3 KaHana ces3m RS-485,
6e3 Moaynen paclwmpeHus
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Mpunoxerne A3. CxeMbl NOAKNHOYEHNS MHTEPdENCOB

1111
pe3epBMPOBaHHbIA KaHan
cesi3u Ethernet,
2 KaHana cBs3n RS-485, [

6e3 Moaynen paclwmpeHus

SHUM-2-F -A2E4x2-...

pe3epBMUPOBaHHbIN KaHan SHMB-1 °oe
cBsi3u Ethernet, SHMUA
1 kaHan cBa3u RS-485, |:||$| qu

C MOAYNAMU PaCLUIMPEHUS

SHUM-2-F -A2E4x2-...

OHMWU - mopynu nuamkaumm SJHMU-3, SHMU-4m, SHMU-7;

JHMB-1 - m™MoaynM paclumMpeHusi AMUCKPETHbIX W aHANOroBbIX CUTHANOB
noAaep>XMBaeMbIX TUNOB (CM. n. 2);

e — JIMHUA RS-485;

- — JIMHNS Ethernet.
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MNpunoxexune b. MNpotokon cea3n Modbus

Mpunoxexue b. NpoTokon ceasu Modbus

O6wme cBepeHUsa

B HacToqweM npunoxeHUW onucaHa peanusaumsa npoTtokona Modbus (Modbus — 3T0
TOproBasi Mapka, npuHagnexawas komnanumm Schneider Electric), ucnonbayemoro ans
obmeHa paHHbIMM Mexay DHUIM-2 u kKoHTponnepamu/cepsepaMm aBTOMAaTU3MPOBAHHbIX
cucteMm. TpunoxeHune COaepXUT BCHO Heobxoaumyk WHbOpMauMio Ans pa3paboTku
CTOPOHHEro NporpamMMHoro obecneyeHuns, MCNoab3yeMoro ans ¢easu ¢ JHUIM-2.

[lna HemocpeACTBEHHOr0 3HAKOMCTBA C OCHOBaMu npoTtokona Modbus Heobxopgmmo
ckauyatb pykoBoactBo «Modicon Modbus Protocol Reference Guide» ¢ canta
www.modbus.org.

Cnoco6bl opraHusauun o6meHa no npotokony Modbus

B pexxume Modbus RTU DHUI-2 mMoxeT 0OMeHMBaTbCS AaHHBIMKU KaK Yepe3 MMetoLmecs
noptbl RS-485, Tak 1 ¢ nomowpto nopta Ethernet.

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

[None agpeca cooepXmT Ha3HAYeHHbIN agpec n MoxeT uMeTb 3HaveHnsa h01 — hFF (1-254).
Apnpec hOO aBnsieTcs WMpoKoBewaTeNnbHbIM, Ha 3anpoc no agpecy hOO u oTBeyatoT BCe
yCTPOMCTBA, Haxogqawmecs Ha c¢Ba3sn. Appec hFF  (255) T1akxke sBngetca
WMPOKOBELLATEeNbHbIM, HA 3anpoCbl MO AAHHOMY ajpecy npubopbl He OTBEYAKT, HO
MCMONHAIOT KOMaHAbI.

Moapnepxusaembie pyHKUUU

Function code | ®yHKuus OnucaHue
hol read coil YTeHne AUCKPETHBIX JaHHbIX
h02 read discrete inputs Anckp A
h03 read holding registers .
- - YteHune nsmepeHui
hO4 read input registers
h05 write single coil TeneynpaBnenue
h06* write single register C6poc, hmkcauma AaHHbIX U T.M.
h14* read file record YteHune 3anucen
h64*
65" CepBuWCHble KOMaHAb! 4191 KOHDUTYPUPOBAHUS
h66* CynTbiBaHUE IHEPIUIA

MpuMeyaHms: * - GYHKLMM LOCTYMNHbI TONbKO AN1g Moaudmkauun IHUM-2-...-X1, IHUM-2-...-32
h66 cuntbiBaHue 3Heprun ¢ permuctpos 00(nonuyaca), 01(cytkn), 02(mecaw), 03(TekyLwLas),

04(scé BmecTe). B otBete: Wp+, Wp-, Wqg+, Wg- 1 timestamp B dopmarte int32.

MNpumep 3anpoca 3HayeHun sHeprum 3a nocnegHue 30 muH.: 01 66 00 00 E1 C7
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UcknioueHus oteetos

JHMWI-2 oTBEYAET YKA3aHHbIMM HUXKE OTBETAMM NpPU NONYYEHUM OLIMOKM B 3anpoce.
B oTBeTHOM C006LLEHNM CTapLumMii BUT KOAA PYHKLUMM yCTaHaBIMBaeTCa B 1.
Peanu3oBaHbl cnepytowme KOAbl UCKIOYEHUI OTBETOB:

01 - HeBepHaa dyHKUMSA

02 - HenpaBuUNbHbIN aapec napaMeTpa

03 - HeponyCTMMOE 3HaYeHMe napaMeTpa

04 - HencnNpaBHOCTb YCTPOMCTBA

AHanoroBble AaHHble:

e MacwTabupoBaHHbIE BENNYMHDI

K MacwTtabrpoBaHHbIM OTHOCATCS NapaMeTpbl C TUNAaMK AaHHbIX short (2 6anTta) u long (4
6anTa).

Ins nepeBofa MacwTabUpyeMbIX BENMUMH HEOBXOAMMO 3HAYEHUE PETUCTPA YMHOXMUTb Ha
KBaHT COOTBETCTBYIOLLEN BEIMUMHDI:

BenuuuHa KBaHTa

MapameTp, eAMHULbI U3MEpEHUS lHoMm =5 A lHom=1A
Up=57,7 Ud=220/230 Ud=400 Ud=57,7 Ud=230

1 Tok, A 0,001 0,0002
U Hanpskenus, B 0,01 0,04 0,08 0,01 0,04
P/Q/S/W MowHocTb  (3Heprus),

Br(/4)/Bap(/4)/BA 0,1 0,4 0,8 0,02 0,08
F YacToTa, 'y, 0,001
cosd, tgdp 0,001
(] Yron ¢ 0,01

* ObpaTuTe BHUMaHWeE, YTO IHEPIUs Tak Xe ABNFIEeTCS MAClUTabMpOBaHHOM BeNMUMHONM. [Ins e€ npuBeneHus,
TpebyeTcs LOMHOXWUTb NONYYEHHOE 3HAYEHME Ha BeC KBaHTa U KO3DPULMEHT TpaHchopMaumu;
e BenunuunHbl B bopmate ¢ nnasatowwen 3anaton (float)

Pernctpbl cogepxaT 3HaueHns B popMe MaHTUCChl M NoKasaTens cteneHu. [NpeacrasnexHmve
yTBepXAeHo B cTaHzaapTe |IEEE 754.

Appeca pernctpoB HymepytoTcs B auanasoHe ot 0 po 59999 (¢ 60000 no 65535 -
perucTpbl, 3ape3epBMpoOBaHHbIE NOA CNYXeOHY MHOpMaLMIo)
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C nomowbto MO «ES KoHpuMrypaTop» MOXHO HAaCTPOUTb aApeCcaLmMio PErMCTPOB OT/IMYHYIO

OT afapecaumm No yMONYaHMUIO, TakXKe C NMOoMOLb AaHHOro MO MOXHO MeHSTb MOPSAAOK

cnenoBaHKA

PErucTpos.

B MO

«ES  KoHdurypatop»

HaCTpOEeHHble BapUaHTbl agpecCauni.

MMEKTCA

npeaBapuTeNnbHO

e Appecaumsa no ymonyanuio gns mogmdukaumn IHUM-2-...-X1, IHUIM-2-...-32:

CmeweHmne Agpec  no | Yucno

3Ha4yeHue perncrpa Twn perncrpa
dec | hex YMO/IYaHUI | CNoB
LUenblie 3HaueHuns, 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 da3Hoe cpepnHee 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 nuHelHoe cpepHee unsigned short
8 0x08 | 8 1 la unsigned short
9 0x09 | 9 1 Ib unsigned short
10 O0x0A | 10 1 Ic unsigned short
11 0x0B | 11 1 | cpenHun unsigned short
12 0x0C | 12 1 Pa short
13 0x0D | 13 1 Pb short
14 OxOE | 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

Llenbie 3HayeHus, nepeas rapMoHuKa (bb

ICTpble/yCpeAHEHHbIE)

24 0x18 | 24 1 Ual unsigned short
25 0x19 | 25 1 Ubl unsigned short
26 Ox1A | 26 1 Ucl unsigned short
27 0x1B | 27 1 Ul da3Hoe cpegHee unsigned short
28 0x1C | 28 1 Uab1l unsigned short
29 0x1D | 29 1 Ubcl unsigned short
30 Ox1E | 30 1 Ucal unsigned short
31 Ox1F | 31 1 U1 nuHeriHoe cpenHee unsigned short
32 0x20 | 32 1 lal unsigned short
33 0x21 | 33 1 Ibl unsigned short
34 0x22 | 34 1 Icl unsigned short
35 0x23 | 35 1 11 cpegHui unsigned short
36 0x24 | 36 1 Pal short

37 0x25 | 37 1 Pbl short

38 0x26 | 38 1 Pcl short

39 0x27 | 39 1 P1 cymmapHas short
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CmelleHune Appec  no | Yucno

3Ha4yeHue perncrpa Twn perncrpa
dec hex YMONYaHUIO | CNoB
40 0x28 | 40 1 Qal short
41 0x29 | 41 1 0Ob1 short
42 0x2A | 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

KOCMHbeI, 4aCTOoTa, NOKa3aTesn KavyeCTBa, SHEPINA, KBAHTbI, KO3d)CbMLI,VIEHTbI, TeMmnepartypa, TC, METKa

BPEMEHU, peseps

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 @, obwnii short

52 0x34 | 52 1 F unsigned short
uo = HanpshxeHue HyneBom

53 0x35 | 53 1 nocnenoBaTeNbHOCTH unsigned short
u1 > HanpsxeHue npsiMon

54 0x36 | 54 1 nociefoBaTelbHOCTH unsigned short
uz2 - HanpsKeHne obpaTHoM

55 0x37 | 55 1 nociefoBaTelbHOCTH unsigned short
KuU - koadduumeHT HecMmmeTpuu no

56 0x38 | 56 1 HanpsHKeHUH0 unsigned short
KdU - koadpduumeHt wuckaxeHus no

57 0x39 | 57 1 HanpsHKeHUH0 unsigned short

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

59 0x3B | 59 1 I1 - ToK NpssMON NocnenoBaTeNbHOCTH unsigned short

60 0x3C | 60 1 |12 - Tok 0bpaTHOM MocnefoBaTenbHOCTM | unsigned short
Kul - koadduumeHT HecMMMeTpuu Mo

61 0x3D | 61 1 TOKY unsigned short

62 Ox3E | 62 1 Kdl - koadduumeHT nckaxeHms no Toky | unsigned short
THD - Kk03@UUMEHT FapMOHUYECKUX

63 Ox3F | 63 1 UCKXKEHWUN short

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

66 O0x42 | 66 2 WP- sHeprus akTuMBHasi, BO3BpaLleHHas unsigned long
WO+ 3Heprus peakTMBHas, virserned b

68 0x44 | 68 2 notpebneHHas
WOQO- 3Heprus peakTUMBHas, .

70 0x46 | 70 2 BO3BpaLleHHas unsigned long

72 0x48 | 72 2 TC - coctosHue TY/TC, cnyxebHbIN unsigned long

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

76 0x4C | 76 1 MS - MunancekyHabl unsigned short

77 0x4D | 77 1 T - TeMnepatypa BHyTpu Kopnyca short
KU - koadduumneHT TpaHchopmaumm no

78 Ox4E | 78 1 HanpsHXeHUto unsigned short
Kl - koadduumeHT TpaHchopmaumm no

79 Ox4F | 79 1 TOKY unsigned short

80 0x50 | 80 1 QU - KBaHT HanpshXeHue unsigned short

81 0x51 | 81 1 QI - kBaHT TOKa unsigned short

82 0x52 | 82 1 Peseps
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CmelleHune Appec  no | Yucno

3Ha4yeHue perncrpa Twn perncrpa
dec hex YMONYaHUIO | CNoB
83 0x53 | 83 1 Peseps
Llenbie 3HayeHns, Tonbko ansa SHUIM-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 Peseps
88 0x58 | 88 1 Peseps
89 0x59 | 89 1 [narHocTmyeckoe c1oBo short
90 O0x5A | 90 1 Peseps
91 0x5B | 91 1 Peseps
3HavyeHus c nnasatowen 3angatoin, RMS (bbicTpble/ycpeaHEHHbIE)
92 0x5C | 92 2 Ua float
94 Ox5E | 94 2 Ub float
96 0x60 | 96 2 Uc float
98 0x62 | 98 2 U dpa3Hoe 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 nuHerHoe cpenHee float
108 0x6C | 108 2 la float
110 Ox6E | 110 2 Ib float
112 0x70 | 112 2 Ic float
114 0x72 | 114 2 | cpegHUi 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 (0]:) 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
3HavyeHns C nNnaBatloLLe 3angaTon, nepeas rapMoHuKa (bbiCTpble/ycpefHeHHbIe)
140 0x8C | 140 2 Ual float
142 Ox8E | 142 2 Ubl float
144 0x90 | 144 2 Ucl float
146 0x92 | 146 2 Ul dasHoe cpepHee float
148 0x94 | 148 2 Uab1l float
150 0x96 | 150 2 Ubcl float
152 0x98 | 152 2 Ucal float
154 O0x9A | 154 2 Ul nuHerHoe cpenHee float
156 0x9C | 156 2 lal float
158 Ox9E | 158 2 Ibl float
160 0xAQ | 160 2 Icl float
162 0xA2 | 162 2 11 cpepHui float
164 O0xA4 | 164 2 Pal float
166 0xA6 | 166 2 Pbl float
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CmelleHune Anpec Yucno
3Ha4yeHue perncrpa Twn perncrpa
dec hex YMONYaHUIO | CNoB
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 OxB8 | 184 2 Scl float
186 OxBA | 186 2 S1 cymmapHas float
KocuHycbl, yacToTa, napaMeTpbl KayecTsa
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 - HanpskeHue Hy/IeBOM
198 0xCé6 | 198 2 nociefoBaTelbHOCTH float
ul - HanpskeHune npsMon
200 0xC8 | 200 2 nociefoBaTelbHOCTH float
u2 - Hanps>keHue obpaTHoM
202 OxCA | 202 2 nocnenoBaTeNlbHOCTH float
KnU - koadduuMeHT HecummeTpuu no
204 0xCC | 204 2 Hanps>KeHUIO float
KdU - Kko3d@UUMEHT MCKaXeHUs no
206 OxCE | 206 2 Hanps>KeHUI0 float
208 0xDO | 208 2 10 - TOK HyNneBon NOCNe0BaATENLHOCTH float
210 0xD2 | 210 2 I1 - TOK NpsIMOM nocnenoBaTeNbHOCTH float
212 0xD4 | 212 2 12 - Tok obpaTtHoM nocnepoBatensHocTn | float
Knl - koadduumeHt HecummeTpuu no
214 0xD6 | 214 2 TOKY float
216 0xD8 | 216 2 Kdl - koadduumeHT nckaxernums no Toky | float
THD - ko03dbdMUMEHT rapMOHMYECKUX
218 OxDA | 218 2 UCKaXXEeHWUNM float
220 0xDC | 220 2 BHewHuin All float
222 OxDE | 222 2 BHewHunin Al2 float
224 OxEOQ | 224 2 BHewHuin Al3 float
226 OxE2 | 226 2 BHewHun Al4 float
228 OxE4 | 228 2 PO float
230 OxE6 | 230 2 Q0 float
232 OxE8 | 232 2 BHewHwui AlS float
234 OxEA | 234 2 BHewHwuit Al6 float
236 OxEC | 236 2 BHewHwui Al7 float
238 OxEE | 238 2 BHewHwui Al8 float
240 OxFO | 240 2 BHewHwui Al9 float
242 OxF2 | 242 2 BHewHwmii Al10 float
244 OxF4 | 244 1 BHewHun All short
245 OxF5 | 245 1 BHewHun Al2 short
246 OxF6 | 246 1 BHewHwun Al3 short
247 OxF7 | 247 1 BHewHwun Al4 short
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CmelleHune Appec  no | Yucno
3Ha4yeHue perncrpa Twn perncrpa

dec hex YMONYaHUIO | CNoB

248 OxF8 | 248 1 BHewHwui AlS short

249 OxF9 | 249 1 BHewHui Al6 short

250 OxFA | 250 1 BHewHwi Al7 short

251 OxFB | 251 1 BHewHwii Al8 short

252 OxFC | 252 1 BHewHwui Al9 short

253 OxFD | 253 1 BrewHwuii Al10 short

Apnpecaums no ymonyanuw ans mogudukaumn JHUM-2-...-X3:

Cmewenve Aapec  no | Hucno 3HaueHue perucTpa Tun perucTpa
dec ‘ hex YMONYaHUID | CNOB

LenouncneHHble 3HaYeHus

0 0x00 | O 1 f ushort
1 0x01 |1 1 Ual ushort
2 0x02 | 2 1 ¢<Ual 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 bl ushort
10 0x0A | 10 1 21bl ushort
11 0x0B | 11 1 Icl ushort
12 0x0C | 12 1 2lcl 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 Ox11 | 17 1 u2 ushort
18 0x12 | 18 1 2U2 ushort
19 0x13 | 19 1 10 ushort
20 0x14 | 20 1 210 ushort
21 Ox15 | 21 1 11 ushort
22 0x16 | 22 1 211 ushort
23 0x17 | 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 Qb short
31 Ox1F | 31 1 Ub ushort
32 0x20 | 32 1 Ib ushort
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Cmewenve Aapec  no | Hucno 3HaueHue perucTpa Tun perucTpa
dec hex YMONYaHUID | CNOB

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
40 0x28 | 40 1 Sb short
41 0x29 | 41 1 Sc short
42 0x2A | 42 1 S short
43 0x2B | 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 cosdc short
53 0x35 | 53 1 Uab ushort
54 0x36 | 54 1 Ubc ushort
55 0x37 | 55 1 Uca ushort
3HayeHus B opMaTe C NaBatoLLel 3anNaToM

56 0x38 | 56 2 f float
58 Ox3A | 58 2 Ual float
60 0x3C | 60 2 ¢<Ual float
62 Ox3E | 62 2 Ubl float
64 0x40 | 64 2 2Ub1 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 2U1 float
90 0x5A | 90 2 U2 float
92 0x5C | 92 2 2U2 float
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Cmewenve Aapec  no | Hucno 3HaueHue perucTpa Tun perncrpa
dec hex YMONYaHUID | CNOB

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
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 0OxAO0 | 160 2 cosdc float
162 0xA2 | 162 2 Uab float
164 0xA4 | 164 2 Ubc float
166 0xA6 | 166 2 Uca float

[MCKpeTHble AaHHbIe

UteHne AMCKpPeTHbIX AaHHbIX M3 npubopa ocywectensetca no komaHge 01 (Read Coil
Status), nmbo 03 (Reading Holding Register, Tonbko ans mogudwmkaumin SHUM-2-...-X1,
SHWUM-2-...-X2). Mpumep 3anpoca u oteeta no koMaHae 01 npeacraBneHbl HUXKeE:
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Anpec - KoHTponbHas
ycTpoiicTea Komanpa | CraproBbiii agpec TC Konnuectso TC cymma (CRO)
01 01 00 | 02 00 | oC 9D | CF

Ons NPpUBELNEHHOIO BbILIE 3anpocCa OTBETOM 6yD,€T CNY>XUTb NaKeT Bnaa:

Anpec Konnyectso KoHTponbHas
. Komanga . OtBet

YCTPOWMCTBA 6aiT B OoTBETE cymMma (CRC)

01 01 02 02 | 00 B8 | 9C

[ne 4yeTBEPTbIV M NATbIM 6aNT B BMHAPHOM BMAe XapakTepu3yrT coctosHue TC:

bant 02 00
bur 0{0]0]0 0j1/0|/0]|0]J0O]JO]0O |O |O ]O
AgpecTC |98 |76 |5|4|3]2 1311211 |10

B npuBeneHHoM npuMepe 3anpawmeanock 12 TC HaunHas ¢ agpeca 02, ns otBeta MOXHO

caenatb BbiBo4, 4to TC ¢ agpecom 03 3aMKHyTa.

3anpoc no koMaHge 03 ocywecTsndaeTca aHanormyHo, B Ka4vyectse CTtapTtoBOro aapeca

yKa3biBaeTcs 72 (No yMoNnyaHuIo), Konnyectso napametpoB 1 (ans 3anpoca nepsbix 16 TC)

nnu 2 (ans 3anpoca scex 32 TC). Hactporiku agpecaunn nponssoaatcs ¢ nomoubto M0 «ES

KoHdurypatop».

e Appecaumsa no ymonyanuio ans mogudukaunn JHNUM-2-...-X1, SHUIM-2-...-32:

CmeulleHue Agpec  no
3HayeHue perucrpa
dec hex YMOJTHaHUIO
0 0x00 | O DIO1
1 0x01 |1 DIO2
2 0x02 | 2 DIO3
3 0x03 | 3 DI04
4 0x04 | 4 DIO5
5 0x05 | 5 DIO6
6 0x06 | 6 DIO7
7 0x07 |7 DIO8
8 0x08 | 8 DIO9 (DI1 npu Hannuuwm)
9 0x09 | 9 DI010 (DI2 npu Hannuunwm)
10 O0x0A | 10 DIO11 (DI3 npu Hannuunwm)
11 0x0B | 11 DIO12 (DI4 npu Hannunwm)
12 0x0C | 12 DIO13 (DI5 npu Hannymm)
13 0x0D | 13 DIO14 (DI6 npu Hanunymm)
14 Ox0E | 14 DIO15 (DI7 npu Hanunymm)
15 OxOF | 15 DIO16 (DI8 npu Hannymm)
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 DI023
23 0x17 | 23 DI024
24 0x18 | 24 DIO25
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Mpunoxexune b. MNpotokon cea3n Modbus

CmeuleHue Agpec  no
3HayeHue perucrpa

dec hex YMONYaHUIO

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

e Appecauus

no ymonyauuio gna moamdwmkaumm SHUM-2-...-X1, JHUM-2-...-32:

CmelleHue Agpec  no

dec hex BN 3HaveHue perucrpa
0 0x00 | O DI1

1 0x01 |1 DI2

2 0x02 | 2 DI3

3 0x03 | 3 DI4

4 0x04 | 4 DI5

5 0x05 | 5 DO1 (mpu Hanuuum)
6 0x06 | 6 DO2 (npu Hannuuu)
7 0x07 |7 DO3 (npu Hannymm)
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Mpunoxexue B. MNpoTokonbl cBa3u TOCT P M3K 60870-5-101-2006 n M3K 60870-5-104-2004

MpunoxeHue B. MNMpoTokonbl cBsizu FOCT P MIK 60870-5-101-2006 u MIK

60870-5-104-2004
Bo3moxHble Tunbl ASDU

Twn Twn MHemoHuKa | OnucaHue

3HauveHun | ASDU
1 M_SP NA 1 | ogHO3neMeHTHas UHPopMaums

TC 3" M DP NA 1 | aByxanemMeHTHas nHdopmaums
30 M SP TB 1 | oagHo3neMeHTHas uHdbopMauna ¢ metkor BpemeHn CP56
31" M_DP TB_1 | pByxanemeHTHas nHbopmaums ¢ MeTkon BpemeHn CP56
11 M _ME NB 1 | nsmepsiemasa BenmuunHa, short

™ 13 M_ME_NC_1 | usmepsemas BenunymHa, float
35 M_ME_TE_1 | usmepsemas BenunyuHa, short, c metko Bpemern CP56
36 M ME TF 1 | nsmepsiemas BenmunHa, float ¢ Mmetkorn BpemeHun CP56

UM 15* M_IT_NA_1 MHTEerpanbHas cymma
37" MIT TB 1 WHTErpanbHasa cymMma, ¢ MeTkon BpemeHn CP56

Mpumeyanume: * - Tonbko ans SHNUM-2-...-X1, IHNNM-2-...-X2

JHWUIM-2 noppepxuBaeT BbinofHeHWe koMaHg TY Single command (<45>), Double
command (<46>) B pamkax npotokonos NOCT P M23K 60870-5-101-2006, NOCT P M3K
60870-5-104-2004.

| Tok, A

U HanpspkeHus, B

P/Q/S/W MowHocTb  (3Heprus),
BT(/u)/Bap(/u)/BA

F YacToTa, 'y,

cosd, tgdp

¢ Yron ¢

IlHoMm =5 A lHoM=1A

Ub=57,7 Ud=220/230 Udb=400 Ud=57,7 Ud=230
0,001 0,0002

0,01 0,04 0,08 0,01 0,04

0,1 0,4 0,8 0,02 0,08
0,001

0,001

0,01

* 3Heprus Bcerga ABNAETCS MacWwTabupoBaHHOM BeNMUMHON. [Ng e€é npuBeneHus, TpebyeTcs AOMHOXMUTb
NoJly4YeHHOE 3HAYEHME Ha BEC KBAHTA M KO3DOULMEHT TpaHChOopMaLmK.

Appecauus aneMeHTOoB MHGopMauun gna ucnondennsa JHUNM-2-...-X1, SJHUN-2-...-X2:

Anpec o 3HayeHMe KBaHTa
yMOnYaHMIo HanmMeHoBaHuMe napameTpa Tun ASDU (ans TMMOB
11,35,37)

TY/TC

1000 DO1 ON (3HMB-1/2 N21) 1/30 3/31 =

1001 DO2 OFF (3HMB-1/2 Ne21) 1/30 =

1002 DO3 ON (3HMB-1/2 N22) 1/30 3/31 =

1003 DO4 OFF (3HMB-1/2 N22) 1/30 -

1004 DO5 ON (3HMB-1/2 N23) 1/30 3/31 =

1005 DO6 OFF (3HMB-1/2 N23) 1/30 =
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Mpunoxexue B. MNpoTokonbl cBa3u TOCT P M3K 60870-5-101-2006 n M3K 60870-5-104-2004

Anpec o 3HaueHMe KBaHTa
HanmMeHoBaHMe napameTpa Tun ASDU (ans TMNOB

YMONYaHUIO 11,35,37)

1006 DO7 ON (3HMB-1/2 N24) 1/30 3/31 -

1007 DO8 OFF (3HMB-1/2 N24) 1/30 -

1 DI1 (3HUM) 1/30 3/31 >

2 DI2 (3HUI) 1/30 -

3 DI3 (3HUM) 1/30 3/31 -

4 DI4 (3HUI) 1/30 -

5 DI5 (3HUM) 1/30 3/31 -

6 DI6 (3HUI) 1/30 -

7 DI7 (3HUIM) 1/30 3/31 >

8 DI8 (3HUI) 1/30 -

RMS (bbicTpbie/ycpeaHeHHble/bUKCMPOBaHHbIE BbICTPble/OUKCUPOBAHHbIE YCPEAHEHHbIE)

100 Ua 11/13/35/36 Uquant, B

101 Ub 11/13/35/36 Uquant, B

102 Uc 11/13/35/36 Uquant, B

103 U da3Hoe cpenHee 11/13/35/36 Uquant, B

104 Uab 11/13/35/36 Uquant, B

105 Ubc 11/13/35/36 Uquant, B

106 Uca 11/13/35/36 Uquant, B

107 U nuHerHoe cpenHee 11/13/35/3%6 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 | cpepHun 11/13/35/36 Iquant, A

112 Pa 11/13/35/36 Pquant, Bt

113 Pb 11/13/35/36 Pquant, Bt

114 Pc 11/13/35/36 Pquant, Bt

115 P cymmapHas 11/13/35/36 Pquant, Bt

116 Qa 11/13/35/36 Qquant, Bap

117 0Ob 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 11/13/35/36 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

MNepBas rapMoHuKa (6bicTpble/ycpefHeHHble/DUKCUPOBAHHbIE ObICTpble/PUKCMPOBAHHbIE

yCpeaHEeHHbIE)

- Ua 11/13/35/3%6 Uquant, B

- Ub 11/13/35/3%6 Uquant, B

- Uc 11/13/35/3%6 Uquant, B

- U dpa3Hoe cpenHee 11/13/35/3%6 Uquant, B

- Uab 11/13/35/36 Uquant, B

- Ubc 11/13/35/36 Uquant, B

- Uca 11/13/35/36 Uquant, B

- U nuHelHoe cpenHee 11/13/35/36 Uquant, B
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Mpunoxexue B. MNpoTokonbl cea3u TOCT P M3K 60870-5-101-2006 n M3K 60870-5-104-2004

Anpec 3HaueHMe KBaHTa
HanmMeHoBaHMe napameTpa Tun ASDU (ans TMNOB

YMONYaHMIo 11,35,37)

- la 11/13/35/3%6 Iquant, A

- Ib 11/13/35/3%6 Iquant, A

- Ic 11/13/35/3%6 Iquant, A

- | cpepHun 11/13/35/3%6 Iquant, A

- Pa 11/13/35/3%6 Pquant, Bt

- Pb 11/13/35/36 Pquant, Bt

- Pc 11/13/35/36 Pquant, Bt

- P cymmapHas 11/13/35/36 Pquant, Bt

- Qa 11/13/35/36 Pquant, Bt

- Qb 11/13/35/36 Pquant, Bt

- Qc 11/13/35/36 Pquant, Bt

- Q cymmapHas 11/13/35/36 Pquant, Br

= Sa 11/13/35/36 Pquant, Br

- Sb 11/13/35/36 Pquant, Bt

= Sc 11/13/35/36 Pquant, Br

= S cyMMapHas 11/13/35/36 Pquant, Bt

COS, yactota, KayectBo (bbicTpble/ycpenHeHHble/bUKCMpOBaHHbIE  BbiCTpble/PUKCUMPOBAHHbIE

yCpeaHEeHHbIE)

124 yron @, dasa A 11/13/35/36 (quant

125 yron @, dasa B 11/13/35/36 (quant

126 yron @, ¢asa C 11/13/35/36 (pquant

127 yron @, obwuii 11/13/35/36 (pquant

128 F 11/13/35/36 fquant

- uo - HanpskeHune Hy/IeBOM 11/13/35/36 Ve, 3
nocnenoBaTebHOCTH

= u1 = HanpskeHue npsaMon 11/13/35/36 Ve, &
nocnenoBaTebHOCTH

= u2 = HanpsxeHue obpaTtHoM 11/13/35/36 Ve, &
nocnenoBaTebHOCTH

= KuU - koadbduuneHt HecuMMmeTpuu no 11/13/35/36 01 %
HanpsXKeHM0

= KdU - «koadduuMeHT wuckaxeHus no 11/13/35/36 01 %
HanpsXKeHM0

= 10 - TOK HyNneBoM NOCNeo0BaATENLHOCTU 11/13/35/36 Iquant, A

= I1 - TOK NpsIMOI NocnenoBaTeNbHOCTH 11/13/35/36 Iquant, A

= |12 - Tok 06paTHOM NocnenoBaTeNbHOCTH 11/13/35/36 Iquant, A

- Kul - koadduuneHt Hecummetpum no Toky | 11/13/35/36 0,1%

- Kdl - ko3 PUUMEHT UCKAXKEHMS NO TOKY 11/13/35/36 0,1%

= THD - J(O3d)d)VILI,MEHT rapMOHUYECKUX 11/13/35/36 01%
NCKAXKEHUM

= T - TeMnepatypa BHYTpM Kopnyca 11/13/35/36 1°C

= PO - aKkTMBHas MOLWHOCTb HYNneBoOW
nocnenoBaTelbHOCTH

= Q0 - peakTMBHasi MOLWIHOCTb HYNeBOM
nocnenoBaTebHOCTH

LlononHutenbHble perncrpbl

| - Diagnostic - c/I0BO COCTOAHMA | 11/13/35/36 | 1
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Mpunoxexue B. MNpoTokonbl cBa3u TOCT P M3K 60870-5-101-2006 n M3K 60870-5-104-2004

Anpec
YMONYaHMIo

no

HanmMeHoBaHMe napameTpa

Tun ASDU

3HayeHne KBaHTa
(ans TMNOB
11,35,37)

JHeprus (bbicTpble/ycpeaHeHHble/bUKCMPOBaHHbIE BbICTpble/GUKCMPOBAHHbIE YCPedHEHHbIE)

- WP+ 3Heprus aktMBHas, notpebneHHas 15/37 Wquant, Bt/u
- WP- 3Heprusa akTnBHasi, BO3BpaLLEHHas 15/37 Wquant, Bt/u
- WQ+ 3Heprusa peaktuBHas, notpebneHHas | 15/37 Wquant, Bap/u4
- WQ- sHeprus peakTtMBHas, Bo3BpalleHHas | 15/37 Wquant, Bap/u
z BHewHwuii All 11/13/35/%6

z BHewHwii Al2 11/13/35/36

z BHewHwii Al3 11/13/35/36

- BHewHuit Al4 11/13/35/36

- BHewHwnit Al5 11/13/35/36

- BHewHwnit Al6 11/13/35/36

- Bruewnwnit Al7 11/13/35/36

- BrewHwnit Al8 11/13/35/36

- BrewHwnit Al9 11/13/35/36

- BrewHwuit Al10 11/13/35/%6

Appecauus aneMmeHTOB MHPOpMauun ans ucnonHenms SHUN-2-...-X3:

Cﬁgiiawm no HanumeHoBaHWe napameTtpa Tun ASDU ?ﬂza;f:r?cfs ﬁa;;)a
1 f 11/13/35/36 fquant

2 Ual 11/13/35/36 Uquant, B
3 <Ual 11/13/35/36 a

4 Ub1l 11/13/35/36 Uquant, B
5 2Ub1 11/13/35/36 Z

6 Ucl 11/13/35/36 Uquant, B
7 2Ucl 11/13/35/36 <

8 lal 11/13/35/36 lquant, A
9 zlal 11/13/35/36 <

10 Ibl 11/13/35/36 lquant, A
11 21bl 11/13/35/36 <

12 Icl 11/13/35/36 Iquant, A
13 zlcl 11/13/35/36 2

14 uo 11/13/35/36 Uquant, B
15 2U0 11/13/35/36 Z

16 U1 11/13/35/36 Uquant, B
17 U1 11/13/35/36 Z

18 U2 11/13/35/36 Uquant, B
19 2U2 11/13/35/36 <

20 10 11/13/35/36 Iquant, A
21 210 11/13/35/36 <

22 11 11/13/35/36 Iquant, A
23 211 11/13/35/36 <

24 12 11/13/35/36 Iquant, A

3HMN-2, PykoBoacTBo no akcnnyataumu, SJHNM.411187.002 P3. Pepn 07.2023

140




Mpunoxexue B. MNpoTokonbl cBa3u TOCT P M3K 60870-5-101-2006 n M3K 60870-5-104-2004

?Sgisamm o HanmMeHoBaHMe napameTpa Tun ASDU ?ﬂ:a:::;; ﬁa;;;
25 212 11/13/35/36 L

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 lquant, A
30 Pb 11/13/35/36 Pquant, Bt
31 Qb 11/13/35/36 Pquant, Bt
32 Ub 11/13/35/36 Uquant, B
33 Ib 11/13/35/36 lquant, A
34 Pc 11/13/35/36 Pquant, Br
35 Qc 11/13/35/36 Pquant, Bt
36 Uc 11/13/35/36 Uquant, B
37 Ic 11/13/35/36 lquant, 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 cosda 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 DIl 1/30 -

16386 DI2 1/30 -

16387 DI3 1/30 -

16388 DI4 1/30 -

16389 DI5 1/30 -

16390 DO1 1/30 =

16391 DO2 1/30 -

16392 DO3 1/30 =

CDopMynﬂp CornaweHu o0 COBMECTUMOCTU TesieMeXaHUUYeCKoM CUCTEMbI Ha Base

npeo6pasoBartens

usMepuTtTesibHoro
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Mpunoxexue B. MNpoTokonbl cBa3u TOCT P M3K 60870-5-101-2006 n M3K 60870-5-104-2004

coorsetctBumn ¢ FOCT P M3K 60870-5-101-2006 / FOCT P M3K 60870-5-104-
2004

Hactoawuin dopmynsp npencrasnser Habop nmapaMeTpoB M MEpPeMEHHbIX, U3 KOTOPbIX
MOXeT ObITb BbIOpaH NnoaHabop Ans peannsauum KOHKPETHOM CUCTEMbl TeIEMEeXaHUKMU Ha
6ase npeobpaszoBaTens  M3MepUTENbHOMO  MHOrodyHkuMoHanbHoro JHWUIM-2 B
cootsetctBumu ¢ [OCT P MK 60870-5-101-2006 (FTOCT P M3K 60870-5-104-2004).

[na pspa napaMeTpoB AOMNYCKAETCSA TONbKO OAHO 3HAYEHMe ONS KKO0M cucteMsl. Jpyrue
napaMeTpbl, TakMe Kak Habop AaHHbIX U GYHKUWMWA, UCNONb3yeMbIX B HanpaBneHwuu
yrpaBieHUs U KOHTPONS, NO3BONSKT ONpeaenuTb Habop man nogHabopsbl, noaxoaawme
AN MCNOJSIb30BAHMS HAa AAaHHOM obbekTe. Ha ctagmm Hanaakn obMeHa TeneMexaHn4eckom
MHbopMaumen Heobxoammo, 4YTobbl BbiIOpaHHble NapamMeTpbl OblAM COMACOBAaHbI MEXAY
JHWM-2 n 06opynoBaHWEM APYrUX MPOU3BOAUTENEN.

MpuHaTbie 0603HaueHus:
O - ®yHkumsa unm ASDU He ncnonb3yetca.

- OyHkumsa man ASDU wucnonb3yeTcs, Kak YKa3aHO B HacTosieM CTaHaapTe (no
YMOJIYaHMIO).

[R] - ®yHKuMs unm ASDU ncnonb3yeTcs B TONbKO B 06paTHOM HanpaB/ieHUW.
- OyHkumsa nnm ASDU ncnonb3yetcs B 060MX HaMpaBAeHUSIX.

Bo3smoxHbi BbIGOp (nyctoi, X, R wmnn B) onpepensietcs pNg Kaxporo MNyHKTa MM
napameTpa. YepHbl NpIMOYroNbHMK yKa3blBAET HA TO, YTO ONLMS HE MOXET ObITb BbIOpaHa
B HaCTOALEM CTaHAApTe.

1. Cucrema unu ycTpomncTso

(MapameTp, xapakTepHbli AN8 CUCTEMbI; YKa3blBaeT Ha OnpeaefieHMe CUCTEMbl UMK
YCTPOWCTBA, MAapKMPYs OAMH U3 HUXKECEAYHOWMX NPAMOYTrONbHUKOB 3HAKOM « X»)

rOCT P M3K 60870-5-101-2006 rOCT P M3K 60870-5-104-2004

O OnpepeneHve cUCTEMBI. O OnpepeneHve cucTeMbl.

O OnpepenexHne KOHTPOAUPYIOLLEN O OnpepeneHne KOHTpOAUpPYOLLEN
cTaHumu (Bepywmii-Master). CTaHumu (Bepywmii-Master).
OnpepeneHve KOHTPOAUPYEMOWA O OnpepeneHve KOHTPOAUPYEMOWA
CcTaHumu (Begomeiii-Slave). CTaHuuu (Begomebiii-Slave).

2. KoHdwurypauus cetu
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Mpunoxexue B. MNpoTokonbl cBa3u TOCT P M3K 60870-5-101-2006 n M3K 60870-5-104-2004

FOCT P M3K 60870-5-101-2006

Touka-Touka MaructpanbHas
PaguanbHag Touka-Touka MHoroto4ye4Has paguanbHas

FOCT P M3K 60870-5-104-2004

| Touka-Touka [ ] MaructpanbHas
u PagmanbHag Touka-Touka u MHoroTo4YeyHas paguanbHas

3. ®usnyeckum ypoBeHb

(MapameTp, xapakTepHbIi 4Ns CETH; BCE UCMOMNb3yeMble MHTepdenchl 1 CKOpOCTU Nnepefaym
[AHHbIX MApKMPYKOTCS 3HAKOM «X»)

CKopocTu nepeaaun (HanpaesieHUe ynpasieHUs)

FOCT P M3K 60870-5-101-2006
HecummeTpuyHbie Lenm HecnmmeTpuuHble uenm obmeHa CMMMeTpUYUHbIEe Lenu
obmeHa V.24/V.28 V.24/V.28, pekoMeHayeMble Mpu 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/cC
12006uTt/c 38400 6ut/c O 384006uT/C
57600 6ut/c O 560006uT/C
115200 6ut/c O 640006uT/C
FOCT P M3K 60870-5-104-2004
HecMMeTpuUHble Lenu HecummeTpuyHble uenu | CUMMeTpUYHbIE Lenu obMeHa
obmeHa V.24/V.28 obMmeHa V.24/V.28, X.24/X.27
CTaHAapTHbIE pekoMeHayeMble npu
ckopoctn 6oneel200
ouT/C
] 1006uT/C [ | 24006uT/c W24006uT/C W3840006uT/c
[ | 2006uT/C [ | 48006uT/C W48006uT/C W560006uT/C
| 3006uT/c [ ] 96006uT/C W96006uT/C m640006uT/C
| 6006uT/C m192006uT/C
[ | 12006uT/C

CkopocTu nepepauu (HanpaBaeHWe KOHTPONs)

‘ FOCT P M3K 60870-5-101-2006
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Mpunoxexue B. MNpoTokonel cBa3u TOCT P M3K 60870-5-101-2006 1 M3K 60870-5-104-2004

HecummeTpuyHble uenu HecummeTpuyHbie Lenu obMeHa CMMMeTpUYHbIE Lenu

obmeHa V.24/V.28 V.24/V.28, pekoMeHayeMble Mpu obMeHa X.24/X.27

CTaHOapTHbIEe ckopoctn 6oneel200 6ut/c

O 1006wuT/C 24006wuTt/c O 24006uT/C

O 2006uT/C 48006wuT/C O 48006uT/C

O 3006uTt/C 96006wuT/C O 96006wuT/C

O 6006uT/C 192006uT/c O 192006uT/c

12006uT/c 38400 6ut/c O 384006uT/Cc
57600 6ut/c O 560006uT/C
115200 6ut/c O 640006uT/C

MOCT P M3K 60870-5-104-2

0

o
=

HecMMMeTpuyHble uenm
obmeHa V.24/V.28
CTaHOapTHblE

HecummeTpuyHble uenum
obmeHa V.24/V.28,
peKkoMeHayeMble Npu
ckopoctn 6oneel200
ouT/C

CumMmeTpuyHble Lenu obMeHa
X.24/X.27

1006uT/c
2006uT/C
3006uT/C
6006uT/C
12006uT/C

[ ] 24006uT/c
[ ] 48006uT/C
[ | 96006uT/C

W24006uT/C W384006uT/c
W48006uT/C m560006uT/C
W96006uT/C W640006uT/C
m192006ut/c

MapamMeTpbl coeamHeHUs (NPU UCNOb30BAHMMU ACUHXPOHHBIX KAaHANIOB CBA3M)

rOCT P M3K 60870-5-101-2006

- KonunyectBo 6uUT gaHHbIX (5,6,7,8)
- Konunyectso cton-6utos (1, 2)
- YeTtHocTb oTcyTcTByeT (None)

- KoHTponb no yetHoctu (Even)
- KoHTtponb no HeveTHoCTM (Odd)

OKx 0O

FOCT P M3K 60870-5-104-2004

D - KonunyectBo 6uUT gaHHbIX (5,6,7,8)
D - Konuyectso cron-6utos (1, 2)

O - YeTtHocTb oTcyTcTByeT (None)

O - KoHTponb no yetHoctu (Even)

O - KoHTtponb no HeveTHOCTM (Odd)

4. KaHanbHbI1 YpOBEHDb
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Mpunoxexue B. MNpoTokonbl cBa3u TOCT P M3K 60870-5-101-2006 n M3K 60870-5-104-2004

(MapaMeTp, xapakTepHbIN ANs CeTU; BCe UCMONb3yeMble OMNLUUU MAPKUPYKOTCSA 3HAKOM X.)
YKa3blBaOT MAaKCUMMaNbHY ONUHY Kaapa. Ecam npuMeHaeTcs HecTaHAapTHOe Ha3HayeHue
ANns coobleHunn knacca 2 npu HebanaHCHOW nepepade, To ykasbiBatoT Type ID (wam
Npentndpukatopsl Tvna) u COT (MpuunHbl nepenayn) BCeX COOOLLEHWMI, MPUMMUCAHHbIX
Knaccy 2.

roCT P M3K 60870-5-101-2006

B HacToqweM cTtaHgapTe MCNonb3ywTCs Tonbko ¢opmat kagpa FT 1.2, ynpasnsowmi
cumBon 1 1 PUKCUMPOBAHHbBIM MHTEPBAN BPEMEHU OXMAAHMWS.

MNepepaya no kaHany ALpecHoe nose KaHafbHOro YpOBHS

O banaHcHasa nepepava

HebanaHcHas nepepava

InvHa kapgpa O OTtcyTcTBYyeT (TONBKO Npyu HanaHCHOM
255  MakcumanbHag gavHa L (umcno nepenave)

6anTos) OpuH 6ant

(B HanpaBneHMM ynpasneHus) O [ea 6aviTta

255  MakcumanbHag gavHa L (umcno O CTpyKkTypHupoBaHHoOe

6anToB) HecTtpykTypupoBaHHoe

(B HaMpaBieHWM KOHTPOSIS)
1-254 [Omana3oH 3HAYEHWM KaHaNIbHOro
5 nosTopeHuit - JInbo Bpems, B Te4eHne agpeca

KOTOpOro paspeLaoTcs nostopeHus (Trp),
6o, YMCNo NOBTOPEHMI

[pu uncnonb3oBaHUM HebanaHCHOrO KaHaNbHOMO YpOBHA cnepywowme Tunol ASDU
BO3BPALLATCA NPU COOBOLWEHMAX Knacca 2 (HM3KMM NPUOPUTET) C YKa3aHWEM MPUUMH
nepenauu:

[J CranpapTtHoe HasHaueHne ASDU K coobLieHMaM Knacca 2 MCMOMb3yeTcs CeayoLmMm

obpasom
MOEHTU®UNKATOP T1na MpuunHa nepenaum
CneumanbHoe HasHavyeHne ASDU k coobuweHunam knacca 2 MCNosb3yeTcs

cnegyouwnm o6pa30M

MOEHTU®UNKATOP T1na MpuumnHa nepepaym
1, 3,11, 13, 15, 30, 31, 35, 36,37 <3>

roCT P M3K 60870-5-104-2004
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Mpunoxexue B. MNpoTokonbl cBa3u TOCT P M3K 60870-5-101-2006 n M3K 60870-5-104-2004

B HacTosiwem cTaHpapTe ucnonb3ykTcs Tonbko dopMmat kagpa FT 1.2, ynpaBnsiowmi

cuMBOS 1 M PUKCMPOBAHHBIN MHTEPBAN BPEMEHM OXMAAHMS.

MNepepaya no kaHany

AnpecHoe nosie KaHanbHOro YPOBHS

u banaHcHag nepenava
| HebanaHcHasa nepenava

InvHa kagpa

6anToB)

u MakcuMManbHaa gavHa L (umcno

u OtcyTcTBYET (TONBKO NpyM BanaHCHOM
nepenaye)

u OgawnH bant

[ | [Ba banTa

u CTpykTypMpOBaHHoe

u HectpykTypupoBaHHoe

an MCNONb30BaHMN HEDANAHCHOrO KaHa/IbHOro YPOBHA cCneaywoume Tunbl

ASDU

BO3BPALLAOTCA MpU COOOLWEHUAX Knacca 2 (HU3KMIK NPUOPUTET) C YKA3aHMEM MPUYMH
nepenayu:

NOEHTUOUKATOP t1na

MpuunHa nepepaum

5. TpuknagHo# ypoBeHb

Pexxum nepeaavyu npuknagHbiX AaHHbIX

B HacTosiweM cTaHaapTe MCNonb3yeTcs TOoNbKo pexum 1 (mepBbiM NnepefaeTcs MNaaLmnn
6auT), Kak onpegeneHo B 4.10 TOCT P M3K 870-5-4.

06wmit appec ASDU

(MapameTp, XxapakTepHblM O/ CUCTEMbI; BCE MCMONb3yeMble BapMaHTbl MapKUPYHOTCS

3HakoM X).

rOCT P M3K 60870-5-101-2006

rOCT P M3K 60870-5-104-2004

OauH 6anT
[Ba 6aiTa

| OauH 6anT
[ ] [Ba 6aifTa

Appec ob6bekTa MHpopmauun
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Mpunoxexue B. MNpoTokonbl cea3u TOCT P M3K 60870-5-101-2006 n M3K 60870-5-104-2004

(MapamMeTp, XapaKTepHbIM A8 CUCTEMbI; BCE MCMONb3yeMble BAPUAHTbl MapKMPYTCS

3HaKoMm X).

rOCT P M3K 60870-5-101-2006

O OpuH Gant CTpYKTYpUpPOBaHHbIi
[Ba baiita HecTpykTypnpOBaHHbIi
Tpu 6aiiTa

rOCT P M3K 60870-5-104-2004

[ | OpuH Gant O CTpYKTYpUpPOBaHHbI¥

[ | [Ba 6aiTa HecTpykTypupoBaHHbIii
Tpu Gaitta

MpuunHa nepepauun

(MapameTp, XapaKTepHbIM A8 CUCTEMbI; BCE MCMONb3yEMble BAPUAHTbl MapKMPYTCS

3HaKoMm X).

MOCT P M3K 60870-5-101-2006

OnmH 6awt ‘ [lBa 6aiiTa (C aApecoM UCTOYHMKA)

rOCT P M3K 60870-5-104-2004

[ | OauH baunt \ [ga 6avita (C agpecom UCTOYHMKA)

Ecnm agpec UCTOYHMKA HE NCNOJb3yeTCA, TO OH YCTaHaB/IMBAETCA B 0.

rOCT P M3K 60870-5-104-2004

OnuHa APDU
B CMCTEME).

ObITb YMEHbLUEHA AJ1 CUCTEMBI.
MakcumanbHas aavHa APDU anga cuctem.

(MapameTp, xapakTepHbIf 418 CUCTEeMbI, YCTAHABAMBAIOLWMI MaKCcUManbHyto anvHy APDU

MakcuManbHag gavHa APDU paBHa 253 (no ymonyaHuio). MakcumanbHas AnvMHa MOXET

Bbi6op craHpapTHbix ASDU

MHdopmauma o npouecce B HanNpaBieHUU KOHTPONS
HasHaueHue naeHTUdUKaTOpa TMNA U NPUYMHDBI Nepenayu
(MapamMeTp, xapaKkTepHbIv AN CTaHLUN).

Ons SHNM-2-...-X1 v SHUN-2-...-X2

rOCT P M3K 60870-5-104-2004

MOEHTUDUKATOP | MpuynHa nepepaum
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Mpunoxexue B. MNpoTokonbl cBa3u TOCT P M3K 60870-5-101-2006 n M3K 60870-5-104-2004

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_ME_TA_1
<11> M_ME_NB_1
<12> M_ME_TB_1
<13> M_ME_NC_1
<14> M_ME_TC 1
<15> M_IT_NA_1
<16> M_IT TA_1
<17> M_EP TA 1
<18> M_EP_TB_ 1
<19> M_EP_TC 1
<20> M_PS_NA 1
<21> M_ME_ND_1
<30> M_SP_TB 1
<31> M_DP_TB_ 1
<32> M_ST TB_1
<33> M_BO_TB_1
<34> M_ME_TD_1
<35> M_ME_TE_1
<36> M_ME_TF_1
<37> M_IT TB_1
<38> M_EP_TD_1
<39> M_IT TB_1
<40> M_EP_TD_1
<45> C_SCNA_1
<46> C DCNA_1
<47> C_RC_NA 1
<48> C SENA 1
<49> C_SE_NB_1
<50> C_SE_NC_1
<51> C_BO_NA_1
<70> M_EI_NA_1
<100> | C_IC_NA_1
<101> | CCILNA 1
<102> | CRD NA 1
<103> | CCSNA_1
<104> | CTS_NA 1
<105> | CRP_NA 1
<106> | C_CD_NA_1
<110> | P.ME_NA 1
<111> | P.ME_NB_ 1
<112> | P.ME_NC 1
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Mpunoxexue B. MNpoTokonbl cBa3u TOCT P M3K 60870-5-101-2006 n M3K 60870-5-104-2004

MNpuunHa nepepaym

3HUN-2, PykoBoacTeo no akcnnyataumu, SHNM.411187.002 P3. Pepn 07.2023

<113> | P.ACNA_1
<120> | F FRNA 1

<121> | F SR NA 1

<122> | F.SCNA 1

<123> | F LS NA_1

<124> | F AF_NA 1

<125> | F CG.NA 1

rOCT P M3K 60870-5-101-2006
WOEHTU®OUKATOP

TUNA

<1> M_SP_NA 1

<2> M_SP_TA 1

<3> M_DP_NA 1

<4> MDPTA1 |
<5> M_ST NA_1 B
<6> M_ST TA_1 B
<7> M_BO_NA 1 ]
<8> M_BO_TA 1 B
<9> M_ME_NA 1 ]
<10> | M META1 B
<11> | M_ME_NB_1
<12> | M_ME_TB_1 B
<13> | M_ME_NC_1 X
<14> | M_ME_TC_ 1 B
<15> | MIT.NA_1
<16> | MIT.TA1 ]
<17> |MEPTA1 ]
<18> | M_EP_TB_1 ]
<19> | M_EP.TC 1 ]
<20> | M_PS_NA 1 l.
<21> | M ME_ND_1

<30> | M_SP.TB.1
<31> | M_DP_TB.1
<32> | M.ST.TB.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> | MEP.TD 1 ]
<39> | MIT.TB.1 ]
<40> | M EP.TD 1 ]
<45> | CSCNA_1

<46> | CDCNA_1

<47> | CRCNA 1

<48> | CSENA 1

<49> | C_SENB_1

<50> | C_SE_NC_1

<51> | C_.BO_NA_1
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Mpunoxexue B. MNpoTokonbl cBa3u TOCT P M3K 60870-5-101-2006 n M3K 60870-5-104-2004

<70> | M_EINA1
<100> | CIC.NA_1

<101> | CCINA1

<102> | CRD NA_1
<103> | C_CS NA_1
<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.CGNA_1
<126> | F.DR TA 1

Anga SHUN-2-...-X3

MNpuunHa nepepaym

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_META1
<11> | M_ME_NB_1
<12> |M_METB 1
<13> | M_ME_NC_1
<14> | M METC 1
<15> | MITNA1
<16> |MITTA1
<17> | M_EPTA1
<18> |M_EPTB 1
<19> | MEPTC1
<20> | M_PS NA 1
<21> | M_ME_ND_1
<30> | M_SPTB 1
<31> | M.DPTB1
<32> | M.STTB.1
<33> | M_BO_TB_1
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Mpunoxexue B. MNpoTokonbl cBa3u TOCT P M3K 60870-5-101-2006 n M3K 60870-5-104-2004

<34> | M METD 1
<35> | M_ME_TE_1
<36> | M_ME_TF_1
<37> | MIT.TB 1
<38> | MEPTD1
<39> | MIT.TB 1
<40> | MEPTD 1
<45> | CSCNA1
<46> | CDCNA_1
<47> | CRCNA 1
<48> | CSENA 1
<49> | CSENB 1
<50> | C_SE.NC 1
<51> | CBONA_1
<70> | M_EINA1
<100> | CIC.NA_1
<101> | CCINAL
<102> | CRD NA_1
<103> | C_CS NA_1
<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> | FAF.NA 1
<125> | F.CGNA_1
<126> | F.DR TA 1

0603HaueHus:

Cepble NpsIMOYroNbHMKM: onums He TpebyeTcs.

YepHbI NpSMOYronbHUK: ONUMS, HE pa3pelleHHas B HACTOAWEM CTaHAapTe.
MycTon npamoyronbHuUK: GyHkumns uam ASDU He ncnonb3yeTcs.
Mapkuposka NaeHTudukatopa tuna/lpuumHel nepenayu:

X - MCnonb3yeTcs TONbKO B CTAHAAPTHOM HaMNpaBNeHWUu;

R - ucnonb3yetcs Tonbko B 06paTHOM HanpasfieHuu;

B - ucnonbsyetcs B 060Mx HanpaBneHuUsXx.

6. OcHOBHble npuKnaaHble GyHKLMU
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Mpunoxexue B. MNpoTokonel cBa3u TOCT P M3K 60870-5-101-2006 1 M3K 60870-5-104-2004

MHuumanusaumsa ctaHumn

L YoaneHHas nHuumanusaums
LUuknuueckas nepepaya AaHHbIX
Llmknnueckas nepenaya AaHHbIX
Mpoueaypa uteHus

LI Mpouepypa yteHus
Cnopapunyeckas nepepava

Cnopagnueckas nepepaya

Oy6nupoBaHHas nepepaya O06bLEKTOB MHGOPMAUMM NpU  CNOPAAUYECKON NpUUMHE
nepepauu

(MapameTp, xapakTepHbIM ANS CTAHUMU; KXKAbIM TUN MHDOPMALMM MAPKUPYETCS 3HAKOM
X, echm oba tvna - Type ID 6e3 meTkn BpemeHu M cooTBetcTBytowmin Type ID ¢
METKOr0 BPEeMEHW — BbIAAIOTCA B OTBET HAa OAMHOYHOE CMOpagMyeckoe M3MEHEHME B
KOHTpONupyeMoM obbekTe).

Cnepytowme MAEHTUGDUKATOPLI TUMOB, Bbl3BaHHbIE OAMHOYHBIM M3MEHEHWEM COCTOSIHUS
obbekTa MHbOPMaLMK, MOTYT NepeaaBaTbCs NOCNEA0BATENbHO. MIHAMBUAYaNbHbIE aapeca
06beKTOB  MHMOPMauMK, AN KOTOpbIX  BO3MOXHa  AybnvMpoBaHHas  nepenava,
onpenenstTcs B NPOEKTHOM AOKYMEHTaLMM.

0 OpHoaneMeHTHas nHpopmaumsa M_SP_NA 1, M SP_TA 1, M SP TB_1,
M_PS NA 1

0 AsyxanemeHTHas uHbopmaums M_DP_NA_1,M DPTA1, M DP TB_1

0 UHdopmaumsa o nonoxeHnn otnaek M_ST NA 1, M ST TA 1,M ST TB_1

O Crpoka mu3 32 6utr M_BO_NA 1, M BO_TA_ 1, M BO_TB_1 (echu onpepeneHo nAns
KOHKPETHOro npoekTa, cm. 7.2.1.1)

[0 Usmepsiemoe 3HauyeHune, HopmanusoBaHHoe M_ME NA 1, M ME TA 1, M_ME _ND_1,
M_ME TD_1

0 U3mepsiemoe 3HayeHune, macwTabuposaHHoe M_ME NB_1,M_ME TB_1,M_ME TE_1
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Mpunoxexue B. MNpoTokonbl cBa3u TOCT P M3K 60870-5-101-2006 n M3K 60870-5-104-2004

[0 M3MepsieMoe 3HayeHue, KOPOTKMM ¢opmaT ¢ nnaeatowen 3anaton M ME NC 1,
M ME TC1,M ME_TF 1

Onpoc cTaHuuu

- Oowmin

- pynna 1 O - lpynna 7 O - Ipynna 13

O - lpynna 2 O - pynna 8 O - lpynna 14

O - Tpynna 3 O - pynna 9 O - pynna 15

O - lpynna 4 O - Ipynna 10 O - lpynna 16

O - lpynna 5 O - pynna 11 O - Agpeca o6bekToB MHGMOpMauuu,
O - lpynna 6 0 - pynna 12 hatinadstand

JO/MKHbI ObITb NPUBEAEHDbI B OTAE/IbHOM
Tabnmue

CMHXpPOHM3aLMA BpEeMeHU
[R] - CMHXpOHM3aLIMA BPEMEHM
Mepepauya KomMaHp,

Mpamas nepenaya KOMaHg,

O MNpsmas nepeaaya KOMaHA, yCTaBKM

Mepenaya KOMaH[ C NpeaBapuUTeNbHbIM BbIGOPOM

[ Mepenaya KOMaHA, yCTaBKK C NpeaBapuUTeNibHbIM BbIGOPOM
0 Ucnonb3oBanne C_SE_ACTTERM

HeT [OONOAHMTENBHOrO  OMNpPedeneHus  AJIMTENbHOCTM  BbIXOAHOMO  MMMY/bCa
(LNMTENbHOCTb 334AETCA MPU HACTPOIKe NpuBopa, MO YMONYaHUIO 2 CEK.)

KopoTkui umnynbsc (aamtensHocTb 1 cek.)
[NVHHBIM UMNYNbC (BUTENBHOCTL 5 Cek.)

MOCTOSIHHbIN BbIX0A, (YAepKaHWe A0 NOSyYeHWUs KOMaHAbl HA OTK/OYEHME)
Mepepaua MHTErpanbHbIX CyMM

O Pexxum A: MecTHasa dumkcaumsa co CnopagmMyeckon nepeagayen
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Mpunoxexue B. MNpoTokonbl cBa3u TOCT P M3K 60870-5-101-2006 n M3K 60870-5-104-2004

[0 Pexwum B: MecTHas pukcaums c onpocoM CHeTUMKa

O Pexxum C: ®ukcauma n nepegaya npu NOMOLLM KOMaHA Onpoca CYEeTYMKa

0 Pexxum D: ®wukcaums KOMAHAOM OMpoCa CYETYMKA, (PUKCMPOBAHHbBIE 3HAYEHUS

Co0bLWaTCs Cnopagnyecku

0 CunTbiBaHME CYETYMKA

[0 ®ukcauma cyetumnka 6e3 cbpoca
[0 ®dukcauma cyetynka co cbpocom
[ C6poc cyetunka

[R] - CMHXpOHM3aLMS BPEMEHM
[R] - 3anpoc cueTumkos rpynnbl 1

[J 3anpoc c4yeT4ymKoB rpynnbl 2
[0 3anpoc cyeTumKoB rpynmbl 3

[0 3anpoc cyeTunkos rpynnbl 4

3arpyska napametpa

L] NoporoBoe 3HaYeHWe BENUYUHDI

0 KoadduumneHT crnaxmsaHms

O HuwxHuin npepen ong nepefaym 3Ha4eHUn M3MepseMon BeNNYMHbI

O BepxHuit npenen gns nepenavm 3HaYeHUM M3MepseMon BENNYMHDI

AkTMBauuMa napametpa

OO0 AKTMBAUMSA/0EaKTUBALMA MOCTOSSHHOM LMKNMYECKOM WMAM NEepuoaMYecKon nepenaum

afpecoBaHHbIX 00bEKTOB
Mpoueaypa TectTupoBaHus
O MNMpouenypa TeCTMpoBaHUS
MNepecbinka daitnos

[Nepecbinka @arnoB B HaNnpaBneHUN KOHTPONS
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Mpunoxexue B. MNpoTokonbl cea3u TOCT P M3K 60870-5-101-2006 n M3K 60870-5-104-2004

Mpo3payHbliit dain

O MNepenaya AaHHbIX O NOBPEXAEHUSAX OT annapaTypbl 3aLLMUTbI

O lNepepaya nocnenoBaTenbHOCTU COOLITUI

O MNepenaya nocnenoBaTenbHOCTU PErUCTPUPYEMBIX aHANOTOBbIX BEMUYUH

MNepecbinka ¢aitnos B HaNpaBneHUU ynpasieHUs

LI Mpo3payHbiv Garn

(PoHoBoOe cKaHUpOBaHUe
(DoHoBOE CKaHMpPOBaHWUEe

(DoHOBOE CKaHMPOBaHWE — MPUOPUTET Nepenaym Cambli HU3KUN.

Tunbl cpabatbiBaHMs GOHOBOIO CKAHMPOBAHMS:

- NepuoAMYECcKM C MNPU3HAKOM «(hOHOBOE CKaHMpOBaHMe» (Nepuop nepeaaqu
HACTPaMBAETCA OTAENbHO OT NEPUOAOB Nepeaayn no NePUOLMYECKOMY anropuTMy)

- apjanTuBHoe -noboe M3MeHeHue napameTpa BfeyeT ero nepefadvyy C MNPU3HAKOM
«(OHOBOE CKaHMPOBAHUEN

- NPU U3MEHEeHWW aKTyanbHOCTU - u3MeHeHue 6uta IV NT (ecnu oHM BK/IKOYEHBbI B
HACTPOMKax) y napamMeTpa BieYeT ero nepeaayvy ¢ NpM3HakoM «HOHOBOE CKaHNMPOBAHMEY.

MonyueHune 3apepXXkn nepepaum

rOCT P M3K 60870-5-101-2006 rOCT P M3K 60870-5-104-2004

O MonyyeHue sagepxkn | M MonyyeHue 3a/lepXKH
nepenauu nepegauu

Danee Tonbko ana NOCT P M3K 60870-5-104-2004:

OnpepeneHune TaitmayToB

3HayeHune
BbibpaHHoe
MNapameTtp | no MpumeyaHms
3Ha4yeHune
YMONYaHUIO
to 30 c TalMayT nNpu yCTaHOBNEHUU COEAMHEHUS
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Mpunoxexue B. MNpoTokonbl cBa3u TOCT P M3K 60870-5-101-2006 n M3K 60870-5-104-2004

t 15¢ TaimMayT npu nocelike nnn TectuposaHun APDU 15
TarimMayT Ons nNoOATBEPXAEHWS B Clyd4ae OTCYTCTBUS

t, 10 c 10
co0bLEeHN C AaHHbIMK t2<t1
TanmayT ana nocbiikM GNOKOB TECTMPOBAHMS B Cay4yae

t3 20 c 20
LLONITOro NpocTos

MakCcMManbHbIM OMana3oH 3HAa4YeHUM Ans BCex TanMMayToB paBeH: oT 1 oo 255 cekyHpa ¢

TOYyHOCTbIO 1 C.

MakcuManbHoe

noarsepxaatrowmx APDU (w):

uncno k HenopTBepxpeHHoix APDU  ¢opmata | u  nocnegHux

3HaueHune
MNapameTtp | no Mpumeyanus
YMOJIYaHUIO
MakcuManbHas pasHOCTb MEPEMEHHOM COCTOSIHMS Mepefayn M Homepa
K 12 APDU
nocnegHero noareepxaeHHoro APDU
w 6 APDU MocnegHee noaTeepxaeHne nocnie npuemMa w APDU dopmarta |

MNMapametpbl K n W He nognexat n3aMeHeHuIo.

Homep nopra

MNapameTtp 3HayeHue MNpumeyaHus
Homep nopta 2404 Hactpausaembiii
Hactpoiiku IP
IP appec aApec KaHaNbHOro YPOBHS
SHUI-2 no ymonyaHuio 192.168.0.10
Knunent N21 - 1
KnuneHnt N22 - 1
KnuneHnt N23 - 1
Knunent N24 - 1
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Mpunoxexue I. Npotokon SNMP

Mpunoxenue I'. NMpotokon SNMP

B pamkax npotokona SNMPvl (B cootsetctBumn ¢ RFC 1213) DHWI-2 noppepxuBaet

nepenavy cnegywuen 6asbl ynpasnswowen MHbopmaumm nam Management Information

Base (MIB):

Onucanue SNMP gna moaudukaummn JHUM-2-...-X1:

MIB-o06bekT OnucaHue 3HaueHue
SysDescr.0 HavmeHoBaHMe ycTpoicTBa ENIP-2-45/220-A3E4-21
SysObjectiD.0 NpeHTdMKaTop yCTponcTea enip-2
SysUpTime.0 Bpems paboTbl 30 days, 3:07:27.0
SysContact.0 KoHTakTHag nHdopmaums +7 (818-2) 64-60-00
SysName.0 MNonb3oBarenbckoe MM
ifNumber.0 Konuyectso nHTepdericos 5
ifindex1 Homep nHTepdeiica 1 1
ifiIndex2 Homep nHTepdeiica 2 2
ifindex3 Homep nHTepdeica 3 3
ifindex4 Homep mHTepdeiica 4 4
ifindex5 Homep mHTepdeiica 5 5
ifNamel Onucanune unHtepderica 1 EthO
ifName2 OnucaHue nHtepderica 2 rs485-1
ifName3 OnucaHune nHtepdeiica 3 rs485-2
ifName4 OnucaHue nHtepdeiica 4 rs485-3
ifName5 OnucaHue uHtepderica 5 USB
ifinOctets1 |]_-|pl/IH$ITO 6arT no uHTEepdericy
ifinOctets2 ngIHSITO 6anT No uHTepdericy
FInOctets3 gpMHFITO 6aiT No uHTEpdericy
ifinOctets4 ZDVIHHTO 6aiT no uUHTEepdericy
FInOctets5 EpMHFITO 6aiT No uHTEpdericy
ifOutOctets1 Otnpa BJ'I?HO 6ant no
uHTepdency 1
ifOutOctets2 OTI'IpaBJ'I%HO 6ant no
nHTepdency 2
ifOutOctets3 OTnpaBn%Ho 6anT no
uHTepdency 3
ifOutOctets4 OTnpaBmiHo 6anT no
uHTEpdelicy 4
{fOutOctetss OTI'IpaBJ'I%HO 6anT no
uHTepdency 5
HeuncnpaBHOCTb
errorADC ALM/OTtcyTcTBME BHeWHero 1, npy HaAM4MM OLUMOKM
nuTaHus
errorEth HeTt cBg3u c noptom Ethernet 1, npu Hanuuum ownbKK
errorRTC HeucrpaBHoCTb  BHYTPEHHUX 1, npy1 HanM4MM OLINGKM

4acoB
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MIB-o06bekT OnucaHue 3HaueHue

errorBAT ge;_ngﬂ»(ewe baTapey meHbLe 1, npy HanM4MM OLUINBKM
bonee HeypauyHbiXx 5 NOMbITOK

errorAuth asTopnsaLv ® fenenme 1, npu HanMYMK OLLIMOBKM
MWHYTBI, aBTOpMU3aLMS
336/10KMPOBaHa Ha MUHYTY
HeTt cBa3u no wneidy (onsa

error2ETH JHWM-2 ¢ pBymMs noptamu 1, Npu HanMuMK OLIMOBKM
Ethernet)
OTcyTCTBYET  CMHXPOHM3aLMS

errorSync BpeMeHM - (ecm  HacTpoeH 1, npy HanM4MM OLNBKM
nepuos AKTYanbHOCTH
CUHXPOHM3ALMN)
Owwnbka onpoca BHELWHMUX

errorExt . 1, npy HanMYMM OLLINBKM
YCTPOWCTB

errorDO HewncnpaBHocTb KaHana TY 1, npy HannuMM ownBKM

diol Coctoanue DIO1

dio2 CoctogHue DIO2

dio3 CoctoaHue DIO3

dio4 CoctosHue DIO4

dio5 CoctogHue DIOS

dio6 CoctosiHne DIO6

dio7 CoctoaHue DIO7

dio8 CoctosiHne DIO8

dio9 CoctoaHue DIO9

diol0 CoctosiHne DIO10

dioll CoctosHue DIO11

diol2 CoctosHue DIO12

diol3 CoctosHue DIO13

diol4 CoctogHue DIO14

diol5 CoctosHue DIO15

diol6 CoctogHue DIO16

diol7 CoctosHue DIO17

diol8 CoctosiHne DIO18

dio19 CoctosHue DIO19

dio20 Coctosinne DIO20

dio21 CoctosHue DIO21

dio22 CoctosiHne DIO22

dio23 CoctosHue DIO23

dio24 CoctogHue DIO24

dio25 CoctosHue DIO25

dio26 CocToaHue DIO26

dio27 CoctosHue DIO27

dio28 CoctosHue DIO28

dio29 CoctosHue DIO29

dio30 CoctoaHue DIO30

dio31 CoctosHue DIO31

dio32 CoctosHue DIO32

voltagePhaseA Ua 3HayeHMe napameTpa

voltagePhaseB. Ub 3HayeHMe napameTpa

voltagePhaseC Uc 3HayeHWe napameTpa

voltagePhaseAverage U dasHoe cpenHee 3HayeHWe napameTpa

voltageLineAB Uab 3HayeHuWe napameTpa

3HUN-2, PykoBoacTeo no akcnnyataumu, SHNM.411187.002 P3. Pepn 07.2023

158



Mpunoxexue I. Npotokon SNMP

MIB-o06bekT OnucaHue 3HaueHue
voltageLineBC Ubc 3HayeHMe napameTpa
voltageLineCA Uca 3HayeHMe 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 nuHerHoe cpepHee
la

Ib

Ic

| cpepHu

Pa

Pb

Pc

P cymmapHas
Qa

0Ob

Qc

O cymmapHas
Sa

Sb

Sc

S cymMMapHas
Ual

Ub1l

Ucl

U1l da3Hoe cpenHee
Uabl

Ubcl

Ucal

U1l nuHerHoe cpenHee
lal

Ibl

Icl

11 cpeaHui
Pal

Pb1

Pc1l

P1 cymmapHas
Qa1

0b1

Qc1

01 cymmapHas
Sal

Sb1

Scl

S1 cymmapHas

yron &, dasa A
yron ¢, dasa B

yron &, dasa C
yron &, o6t
F

UO - HanpskeHue Hynesown

nocnenoBaTe/ibHOCTU

Ul - HanpspkeHue npsiMon

nocnenoBaTe/ibHOCTU

3HayeHMe napameTpa
3HauyeHWe napameTpa
3HauyeHuMe napameTpa
3HauyeHWe napameTpa
3HayeHMe napameTpa
3HauyeHWe napameTpa
3HayeHMe napameTpa
3HayeHMe napameTpa
3HayeHMe napameTpa
3HayeHuWe napameTpa
3HayeHMe napameTpa
3HayeHMe napameTpa
3HayeHue napameTpa
3HayeHne napameTpa
3HayeHue napameTpa
3HayeHne napameTpa
3HayeHue napameTpa
3HayeHne napameTpa
3HayeHMe napameTpa
3HayeHuMe napameTpa
3HayeHMe napameTpa
3HayeHuMe napameTpa
3HayeHMe napameTpa
3HayeHuMe napameTpa
3HayeHue napameTpa
3HayeHne napameTpa
3HayeHne napameTpa
3HayeHne napameTpa
3HayeHue napameTpa
3HayeHne napameTpa
3HayeHMe napameTpa
3HaueHuMe napamMeTpa
3HayeHMe napameTpa
3HauyeHuMe napameTpa
3HayeHMe napameTpa
3HauyeHuMe napamMeTpa
3HayeHue napameTpa
3HayeHne napameTpa
3HayeHue napameTpa
3HayeHuWe napameTpa
3HayeHWe napameTpa
3HayeHuWe napameTpa
3HayeHWe napameTpa
3HaueHuMe napamMeTpa

3HayeHMe napamMeTpa
3HayeHWe napameTpa

3HayeHMe napamMeTpa

3HayeHMe napameTpa

3HUN-2, PykoBoacTeo no akcnnyataumu, SHNM.411187.002 P3. Pepn 07.2023

159



Mpunoxexue I. Npotokon SNMP

MIB-o06bekT OnucaHue 3HaueHue
U2 - HanpskeHue obpaTHOM

voltageNeg 3HayeHMe napameTpa
nocnefoBaTelbHOCTH
KuU - Ko3poduuneHT

vuf PP 3HayeHune napameTpa
HECMMMETPUM MO HAMNPSKEHUIO
Kdu = K03 PUUMEHT

vTHD b 3HayeHuMe napameTpa
MCKAXKEHUS MO HAMPSHKEHUIO
10 - TOK HyneBom

currentZero 3HauyeHWe napameTpa
nocnefoBaTeIbHOCTH
11 - TOK npsamon

currentPos 3HayeHMe napameTpa
nocnefoBaTelbHOCTH
12 - TOK obpaTHOM

currentNeg 3HayeHne napameTpa
nocnenoBaTebHOCTH

. Kul > Ko3hduumeHT

iuf b 3HayeHMe napameTpa
HeCMMMETPUM MO TOKY

. Kdl - KoahPUumeHT

iTHD ¢d 3HayeHne napameTpa
UCKAXKEHUS MO TOKY
THD - KO3(PPUUMEHT

thd b . 3HayeHWe napameTpa
rapMOHWYECKUX UCKAXKEHUI
T - Temnepatypa BHyTpwu

temperature paTyp yip 3HayeHne napameTpa
Kopnyca

voltageExtA Ua BHeLLHero yCcTpomncTBa 3HayeHMe napameTpa

voltageExtB Ub BHewHero ycTpowcTaa 3HayeHMe napameTpa

voltageExtC Uc BHeLHero ycTporcTea 3HayeHMe napameTpa
10 - TOK HyNeBOM

currentExtZero nocnefoBaTelbHOCTH 3HaueHuMe napameTpa

BHELUHEro ycTponcTea

UO - HanpshkeHwe HyneBon
voltageExtZero nocnen0BaTeNbHOCTH 3HayeHWe napameTpa
BHELUHEro yCTpoMCTBa
WP+ 3Heprug aKTUBHa#,
noTpebneHHas
WP- JHeprus AKTUBHaS,
BO3BpalleHHas
WQ+ 3Heprus peakTuBHas,
noTpebsieHHas
WQ- 3Heprus  peakTuBHas,
BO3BpaLLEeHHas

energyActivelmport. 3HayeHWe napameTpa

energyActiveExport 3HayeHMe napameTpa
energyReactivelmport 3HayeHWe napameTpa

energyReactiveExport 3HayeHMe napameTpa

Onucanne SNMP ana moaudmkauun JHUMN-2-...-X3:

MIB-o6bekT OnucaHue 3HaueHue
System
SysDescr.0 HanmeHoBaHuWe ycTpoicTea ENIP-2
XX hours, XX minutes
SysUpTime.0 Bpems pabo ’ ’
ystpit pemA pabor! XX seconds
SysContact.0 KoHTakTHast HdopMaLms +7 (818-2) 64-60-00
ENIP-2-..., s/n, f/w
SysName.0 version
Interfaces
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MIB-06bekT Onucanue 3HauyeHue
ifNumber.0 KonnyectBo nHtepdericon 5

ifindex1 Homep uHTepdeiica 1 1

ifindex2 Homep uHTepdeiica 2 2

iflndex3 Homep uHTepdeiica 3 3

iflndex4 Homep uHTepdeiica 4 4

ifiIndex5 Homep uHTepderica 5 5

ifName1 Onucanue uHTepoeiica 1 GPS(internal)
ifName2 Onucanue nHTepdeiica 2 Rs232
ifName3 Onucanue nntepodeiica 3 Ethernet-1
ifName4 OnucaHue nHTepdeiica 4 Ethernet-2
ifName5 OnucaHue nHtepdeiica 5 Can
ifiInOctets1 MpuHaTO BGanT No uHTepdericy 1

ifiInOctets2 MpuHATO 6aNT No MHTepdency 2

ifiInOctets3 MpuHaTo 6anT no nHTepdency 3

ifiInOctets4 MpuHaTO BaMT No MHTepdecy 4

ifInOctets5 MNpuHsaTo 6anTt no nHTepdency 5

ifOutOctets1 OtnpaBneHo 6a1T no uHTepdericy 1

ifOutOctets2 OTnpaeneHo 6anT no nHtepdency 2

ifOutOctets3 OTnpaBneHo 6anT no nHTepdency 3

ifOutOctets4 OTtnpaeneHo 6anT no nHtepdency 4

ifOutOctets5 OtnpaBneHo 6a1T No uHTepdericy 5

Diagnostic

diagSerialNumers
diagFirmware
diagBKVsynh
Discrete signals
numAllTC
tcTable:

tcindex

tcParameter
Measurements
numAllTI
tiTable:

tilndex

tiParameter

tiTime

descr
GPS Status
gpsStatusLatitude
gpsStatusLongitude
gpsStatusAltitude
gpsStatusPDOP
gpsStatusHDOP
gpsStatusVDOP
gpsStatusTDOP

gpsStatusTemperature

gpsDecodingStatus

gpsGetTime

CepwitHbIii HOMep yCTpoKCTBa s/n

Bepcus npowwmekm f/w version
CoCTOSIHME CUHXPOHM3ALIMM YaCOB

KonunuecTso AMCKPETHbIX CUTHANOB 5wnnmn 8

Tabnuua AUCKPETHbIX CUrHANoB
Homep auckpeTHoro curHana
CocTosiHME AUCKPETHOrO CUMrHana

KonnuectBo aHanoroebix napamMeTpoB
Tabnuua aHanoroBbIX NapamMeTpoB
Homep napametpa

3HayeHne napameTpa

MeTka BpeMeHu

HaseaHue napameTpa

LnpoTa

Honrota

BbicoTa

3HayeHuWe napameTpa PDOP
3HavyeHune napameTtpa HDOP
3HayeHue napametpa VDOP
3HayeHune napameTpa TDOP
Temnepatypa moayns GPS
Cratyc GPS

CocTosiHME  CMHXPOHM3aUUKW  BPEMEHMU
mMomyns
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MIB-06beKT

Onucanme

3HaueHue

gpsGetUTCinfo

gpsStatusNumSVsolution
gpsStatusNumTrackSV

gpsSatTrackingTable

CocTosiHME  CMHXPOHM3ALMM  BPEMEHMU
yCTpOMCTBa

Yncno cnyTHMKOB

Yucno ncnonb3yembix CyTHUKOB
Tabnvua UMHpOpMAUMM MO KaXAoMy
CNYTHUKY
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Mpunoxenue A. NMpotokon MIK

61850 8-1

BHumaHuve! Hannume noppepkku nNpoTOKONa onpenensieTcss npu 3akase npubopa (gon.

onums). Ecnm onuma ES61850.enip - aktmBauma MK 61850 npuobpeTtaeTtca BmecTe C

npnbopoM, To MPOTOKON ByAET y)Ke aKTUBMPOBAH MpuU NPOU3BOACTBE.

Takxe B AanbHEWWEM MOXHO OTAeNbHO npmo6pecm adKTMBaUU0 U aKTUBUPOBATb

noaaepKy NpoTokona Ha mecte. MoapobHee cm. n. 7.2 HacToswero P3.

Pepakuusa cranpapra 61850

1.0

2.0

Bepcus npownsku JHUM-2

Ot 2.0.0.6 no 2.7.3.8

2.8.0.9 unu Bbiwe

[ OoKyMeHTbI

MICS; PICS; PIXIT; TICS.

Conformance Statement

HoctynHble B JHUIM-2 napameTpol npuBeaeHbl B Tabnmue [.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 cpenHee
MMXU1.PPV.phsAB Uab
MMXU1.PPV.phsBC Ubc
MMXU1.PPV.phsCA Uca
MMXU1.A.phsA la
MMXU1.A.phsB Ib
MMXU1.A.phsC Ic
MMXU1.A.net | cpepHui
MMXU1.W.phsA Pa
MMXU1.W.phsB Pb
MMXU1.W.phsC Pc
MMXU1.TotW P cymmapHas
MMXU1.VAr.phsA Qa
MMXU1.VAr.phsB 0Ob
MMXU1.VAr.phsC Qc
MMXU1.TotVAr O cymmapHas
MMXU1.VA.phsA Sa
MMXU1.VA.phsB Sb
MMXU1.VA.phsC Sc
MMXU1.TotVA S cyMMapHas
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IEC 61850 Mapametp
MMXU1.PF.phsA COS Pa
MMXU1.PF.phsB COS Ps
MMXU1.PF.phsC COS @c
MMXU1.TotPF COS ¢ CpeaHui
MMXU1.Hz f

MSQI1.SeqV.cl

HanpsixeHne npsaMor nocnenoBaTe/ibHOCTH

MSQI1.SeqV.c2

HanpsixeHne obpaTHOM NOCNen0BaTENbHOCTH

MSQI1.SeqV.c3

HanpsixeHne HyneBoM Nocnen0BaTelbHOCTH

MSQI1.ImbNgV

K2U - ko3ddnLUMEHT HECUMMETPUM HANPSHKEHUS NO
0bpaTHOM NocnenoBaTeIbHOCTH

MSQI1.SeqA.cl

Tok npssMoOM nocnefoBaTe/IbHOCTH

MSQI1.SeqA.c2

Tok obpaTHOM NnocnenoBaTeNbHOCTH

MSQI1.SeqA.c3

Tok HyneBoi nocnenoBaTeNbHOCTH

MSQI1.ImbNgA K2l - ko3 DUUMEHT HECUMMETPUM TOKA N0 0BpaTHOW
nocnenoBaTeNbHOCTH

MMTR1.SupWh AKTMBHAs 3HEprus B NpsIMOM HanpaBieHUM

MMTR1.DmdWh AKTMBHas 3Heprus B 06paTHOM HanpaB/ieHUn

MMTR1.SupVArh PeakTnBHasa aHeprusa B NpsiMOM HanpaBieHUM

MMTR1.DmdVArh

PeakTnBHas aHeprusa B 06paTHOM HanpaBneHUK

GGIO1.Ind1...Ind32

Hactpansaemsbie DIO

DIO 3HWM-2-...-11 no ymon4yaHuio

GGIO1.Indl BcrpoeHHoit DO1
GGIO1.Ind2 BcTpoeHHbin DO2
GGIO1.Ind3 BctpoeHHbit DO3
GGIO1.Ind9 BctpoeHnHbiin DI1
GGIO1.Ind10 BcTpoeHHbii DI2
GGIO1.Ind11 BcTtpoeHHsbii DI3
GGIO1.Ind12 BcTpoeHHbii DI4

DIO 2HUM-2-...-21 no yMon4aHuto

GGIO1.Ind9 BcTpoeHHsbiit DI1
GGIO1.Ind10 BcTpoeHHbii DI2
GGIO1.Ind11 BcTtpoeHHsbii DI3
GGIO1.Ind12 BcTpoeHHsbiit DI4
GGIO1.Ind13 BctpoeHHbin DIS
GGIO1.Ind14 BctpoeHHniit DI6
GGIO1.Ind15 BctpoeHHsbii DI7
GGIO1.Ind16 BcTtpoeHHsbii DI8

Boigepxxka u3 PICS Ha SHWUI-2

MNMopnepxueaeMble cepsBucbl npotokona M3K 61850 B cooTBeTCcTBUM C npuaoxeHuem A K
ctaHpapty IEC61850-7-2 o nonoxenuax ACSI (Abstract Communication Service Interface):

Tabnuua [0.1.2 — OcHOBHbIE MOMIOXKEHUS O COOTBETCTBUM
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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: [EC 61850-8-1 used °
B22 SCSM: [EC 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
® — NnoALep>XMBAEMbIE CEPBUCHI
Tabnuua [0.1.3 - NMonoxeHus o cootseTcTBun ACSI mogenei
Cllent( Servgr/ Value/
subscribe | publishe
. ) comments
If Server side (B11) supported
M1 Logical device °
M2 Logical node o
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 °
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Cllent( Serv?r/ Value/
subscribe | publishe
r ) comments
M7-8 BufTm ° BuffTm=0
M7-9 IntgPd °
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 ° BuffTm=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
Time
source
with
M16 Time ° required
accuracy
shall be
available.
M17 File Transfer
® — MoAAep>KMBaAeMble CEPBUCHI
Tabnuua [.1.4 - MonoxeHus o cootBetcTBumM ACSI cepsurcoB
Services AA: Client/ Server/
TP/MC subscribe | publishe | Comments

r

r

Server (Clause 6)
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Services AA: Client/ Server/
TP/MC subscribe | publishe | Comments
r r
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

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) °

3HMM-2, PykoBoacTBO No akcnayataummn, JHUM.411187.002 P3. Pen 07.2023 167



Mpunoxexwne L. NMpoTtokon MK 61850 8-1

Services AA: Client/ Server/
TP/MC subscribe | publishe | Comments
r r

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 o Sl?bollssi &
subscriptio
n

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
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Services AA: Client/ Server/
TP/MC subscribe | publishe | Comments
r r

S45 SendMSVMessage MC

S46 GetMSV(CBValues TP

S47 SetMSV(CBValues 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)

T Time resolution of internal P 1 ms
clock

T Time accuracy of internal P 1 ms
clock

T3 Supporjced TimeStamp P 1 ms
resolution
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NMpunoxeHune E. CoorBetrctBue SHUIM-2-...-X3 (YCBU) ctaHpapTy

IEEE C37.118

JHWUIM-2 nopnepxmBaeT nepenayvy AaHHbIX B cootBeTcTBum ¢ C37.118.2-2011. MepeyeHb

LOCTYNHbIX 419 Nepefayn napamMeTpoB nNpuBeaeH B 1abn. 2.4.

MNoppepxusatorca configuration frame CFG-1, CFG-2, CFG-3.

Temn nepegaum ganHbix: 1, 2, 5, 10, 25, 50, 100 kagpoB B ceKyHAy.

MorpewHocTb UsSMepeHui

[onycTtumble npegenbl norpewHocten naMmepenunn JHUM-2 B knacce M B

CTaTUYECKUX YCNIOBUAX:

JunanasoH usMeHeHus

Mpeaenbl AonyckaeMbIX MOrpeLHOCTEN!

Mlapametp BXOAHOro napameTpa nsmepeHuii YCBU
YactoTta 45.55 Iy, TVE < 1%,
HanpskeHne 0,2..1,2 UHoMm FE <0,001 Iy,
Tok 0,1..2 IHoM RFE <0,1 lu/c,
. abCconoTHas NOrpeLHoCTb U3MepeHus yrna A
®a308BbIl yron -180..180

<0,1°

Koadpduunent
rapMOHMYECKMX
COCTaBAAOLLMX
(ot 2 po 50
rapMOHUKM)

MHTeprapMoHuKu

ans YCBU, yctaHaBAMBaeMbIX Ha
ctopoHe UsH < 110 kB: U = 0,1UHoM

ans YCBW, ycTaHaBNMBAEMbIX Ha
ctopoHe UsH 2 110 kB: U = 0,02UHomM

npu Fs 2 25: TVE €1%, FE <0,025 Tu,
npu Fs < 10: TVE €1%, FE <0,005 Tu,
a06CONKOTHAs NOrpeLlHOCTb U3MepeHUus yrna As
<0,1°

TVE €1,3%, FE <0,01 Ty,
abCconTHAsA NOrpeLHoCTb U3MepeHus yrna As
<0,1°

[MpumeyaHue: TVE - nonHas norpewHocTs U3MepeHus BekTopa, FE - norpewHocts nsmepexus yactotol, RFE -

NorpewHoCTb U3SMEPEHNA CKOPOCTU USMEHEHUA HaCTOThI, Fs - Temn nepenayn gaHHbIX CBW.

[onyctnmble npeaensbl norpewHocten namepenuin JHUNM-2 B knacce P B

CTaTU4ECKNX yCcnoBuax

[Ounana3oH usMeHeHus Mpepenbl ponyckaeMbiX NOrpewwHoOCcTen
Mapametp .

BXOAHOro napameTpa usmepenun YCBU
YacToTta 46.52 Ty
AMNAUTYAAQ HanpsXKeHus 0,5..1,4 UHom
AMNAuTyaa Toka 0,1..2 IHoM TVE<1%,
(da30BbIi yron -180..180 FE <0,005 Iy,
Koadbdpuument RFE <0,4 Tu/c,

abcontoTHasa norpelHocTb nsmepenus yrna As <0,1°

rapMOHMYECKUX U = 0,01 Uom p p Yy
COCTaBNSAOLINX
(o1 2 po 50 rapMOHUKM)

[onyctnmble npeaensl norpewHocten nsmepeHuin JHUNM-2 B knacce M B

ONHaMNYECKUX YCNTOBUAX
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JvanasoH usmeHeHus Mpepensbl ponyckaeMbiX NOrpeLIHoOCTe
MNapametp .
BXOAHOro napameTpa nsmepeHui YCBU
npu Fs 2 25: TVE € 3%,
Mogaynauma amnauTyabl u fm=0,1.5Tu FE <0,3Tu, RFE < 14 Tu/c
dasbl BeKTOpa (OTAENBbHO) (fwara = 0,2 lu) npu Fs € 10: TVE € 3%,
FE<0,12 l'u, RFE £ 2,3 Tu/c
JInHenHoe n3mMeHeHne F=45.55Ty TVE € 1%, FE <0,01 I'u, RFE <0,2 lu/c
4acToThbl (df/dt = £1 Tu/c) WHTEepBan UCKNYeHus, c: bonbliee n3 ( 7/Fs, 0,14c)

TVE € 1% npu Totknuka 6onbluee u3 ( 7/Fs, 0,14c),

FE €0,005 'y, npu Totknuka = 6onbluee us (14/Fs,
CkaykoobpasHoe U3MeHeHME

amnaunTyapl u $asbl BEKTOpa amnautyna: £10%, (ka = 0,1) 0.28 c),
yA P aza: £10° (kx = £1/18) RFE € 0,2 Tu/c npu Totknuka = 6onbliee us (14/Fs,
(oToenbHo) 0,28 ¢)

Tpeakunu € 0,25/Fs ¢, nepeperynvpoBaHue 6 < 5%

[onycTtuMble npegenbl norpewHocten naMepenunn JHUM-2 B knacce P B
AMHAMUYECKMX YCNOBUSIX

[unanasoH usmeHeHus Mpepenbl ponyckaeMbIX NOrpeLHoCcTen
Mapametp .

BXOAHOro napamerpa nsmepenui YCBU
Mopaynaumsa amnanTyabl u Fm=0,1.2Tu npu Fs 2 25: TVE < 3%, FE < 0,06 'y, RFE € 2,3 Tu/c
a3bl BeKTOpa (OTAENbHO) (fwara = 0,2 y) npu Fs € 10: TVE < 3%, FE < 0,03 'y, RFE £ 0,6 lNu/c
JInHenHoe n3MeHeHne f=46.52Tu TVE € 1%, FE £ 0,01 'y, RFE £ 0,4 Tu/c
4acToThl (df/dt = 1 T'u/c) WHTepBan UckYeHus, c: bonbwee us ( 2/Fs, 0,04 c)

TVE < 1% npu Totknumka = 0,04 c,
FE < 0,005 'y npu ToTtknuka = 0,09 c,
RFE < 0,4 lu/c npu Totknmka = 0,12 c,

Tpeakumun € 0,25/Fs ¢,
nepeperynupoBaHune 6 € 5%

CkaukoobpasHoe UsMeHeHue
amMnanTyasl u dasbl
(oTaenbHO)

amnautypa: £10% (ka = 0,1);
¢daza: £10° (kx = £1/18)

MaremaTtnuyeckoe MmoAaenumposaHue

Matematnyeckoe ™ogenuposaHune SHUI MoxeT OblTb Npou3BeAeHO C MNOMOLLbKO
MaTemMaTmMyeckmx nporpaMm Matlab, Mathcad, a Takxke ¢ noOMoLLbO Cneunanm3MpoBaHHOIO
nporpaMMHoro obecnevyeHums.

Huxe npuBoaatca Heobxoaumble 3aBUCUMMOCTM ans MoaenupoBanma SHUI  pna
aHaNoroBOM CUCTEMbI-NPOTOTHNA.

BxopgHow curHan YCTpOﬁCTBa X(t) COCTOMUT U3 CUMHYCOMAOANBbHOIO CMIrHaa I'IpOMbILLIJ'IEHHOﬁ

YacCToTbl, 3KCMOHEHLMANBHOM NOMEXN U (N - 2) -ro Yncna BblCWNX FAPMOHUK

X(t) = Re(XTept) Unu X(t) — O,S(XTept + )_<Teﬁt) ,
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roe BEKTOpa KOMMNNEeKCHbIX aMnnnTyn 7 4acCToT BX0OAHOIo CUTrHana

X=[Xy X, X, - Xua] .P=[Bo Joy (20 ... j(N-Doy],

X, P - komnnekcHo-conpsxeHHble BEKTOPbI.

Ha Bxop ycpepHsawowero KUX-punbtpa nogaetca curHan z(t), CMAEKTp KOTOpOro

OTHOCUTENDBbHO X(t) cMelweH BNneBOo BCNeACTBME MEPEMHOXEHMA Ha Ol'lOprlVI CUrHan
rae O = 2190 pap/c, C - eauHnuHbIf BekTop pasmepHocTbio N .

Pacuer peakumu ¢dunbTpa Y(t) MOXeT ObITb MPOM3BEAEH Ha OCHOBAaHMM CledyLmX

BbIpaXKeHWU M
Y(£) = Yy () TP IO 4 v, (1) TePIoo,
rae Yy(t) = diag(X)K (p - joC,t), Y, (t) = diagX)K (P - jo,C,t), C=[1],,-
[na 6onee TOYHOro MOAENMPOBaHMSA HEOBXOAMMO MCMOMb30BaTb AMCKPETHbIE MOAENN
CUTHANOB Y UMMYNbCHbIX QYHKUMN HUNBTPOB.
CraTMyeckue xapakTepucTUKu

MeTponormnyeckne xapakrepuctuku JHWUIT onpepensatoTcs ncnonb3yembiM anroputMoM
06paboTKM CUrHANOB, Mpexae BCEero xapakrepuctnkamm ycpegHsowmx KNX-dunbtpos,
aHanorosou nogcuctemon mn ALIM.

[na aBToMatu3aumMmM noBepkM U MeTponormyeckux wucnoitann SHUM mcnonbsyetcs
nporpaMMHo-TexHuyeckun komnnekc (MTK) “ES-TEST”.

Ncnonb3syemoe obopynoBaHue:
1. YINNY-M33.1 pna ucnbitanmin JHUM-2-45(41),
2. PETOM-61850 ang ncnbiraHuin SHAM-2-0.

MeTtponormnyeckue xapaktepuctnkn SHUIT coOTBETCTBYIOT 3asiBEHHbIM UM MPEBOCXOAST
TpeboBaHWa CTaHOApTa NO TOYHOCTU M AMANA30HAM U3MEPEHUS KOMMIEKCHbIX aMNAnTYA,
TOKAa U HanpsXXeHus, 4acToTbl, 4OMYCTUMOMY YPOBHHIO BbICLUMX FAPMOHMK.
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OuHaMunuyeckue XaApPaKTepUCTUKHN

Ona wcnbitaHnn  DHUIM Ha CcOOTBETCTBME CTAaHAAPTY WCMOMb3yeTcs MpPOrpaMMHO-
TexHuyeckuin komnnekc (MTK) “ES-TEST”.

Ncnonb3yemoe obopynoBaHue:
1. PETOM-51 pns ucnoiranunin JHUM-2-45(41),

2.PETOM-61850 anga ucnbitanuin IHNI-2-0.

COMTRADE
COMTRADE

Petom-51 L : PC

COMTRADE

CpasHeHue:
PETOM->3HUMN-3A

PETUM-
61850

IEC 61850-9-2-LE->3HWUMN-3L4,

lpn npoBefeHUM AMHAMUYECKUX TecToB (McnbitaHui) SHUIT Ha  umcnbiTaTeNbHbIX
yctaHoBkax PETOM-51 n PETOM-61850 npou3ssoaunocb “npourpbiBaHue” cneuuanbHO
MOAroTOBMIEHHbIX comtrade-hannoB € BXOAHbIMU CUrHANAMK, COOTBETCTBYIOWMUM TeCTam
IEEE C37.118.1.

BxogHon curHan 3HWUM-2-0 ¢ umdposbiMu Bxogamu cornacHo IEC 61850-9-2LE,
COOTBETCTBYHOLMIA BXOLHOMY HAMPSHKEHUIO UAW TOKY, ONS TpPeX AMHAMWUYECKUX TeCToB
OMMCbIBAETCS C MOMOLLIO CNeAYIOLWEro BblpaXKeHUs

x(k) = X (k)cos(y(k)),

MepBbiii AUHAMUYECKUIA TeCT

B nepsom Tecte dynamic compliance - measurement bandwidth ornbatowas BxoaHOro
curHana M3Y X (k), nonHaa dasa y(k), HavanbHaga @asa M 4acToTa M3MEHAKTCA MO

nepnoanyeCcKkomy 3aKOoHy U OnMcCbiBakOTCA C MOMOLbHO Cneayrumnx Bblpa)KEHMl)'I
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X (k) =X, (L+ky cos(w,KT)), w(k) = ogt +k, cos( KT — ),
(k) =k, Cos(0 KT 1), (k) =20 —k, X cos(e,KT — ),
21 21

roe K, =0,1(0); k, =0,1;, 0, =0,1+4n(10m), KT - auckpetHoe Bpems, T = 0,0005 A

- war AgucKpeTnsaumu.

Ha puc. 20 npenctasneHbl pe3ynbtatbl ucnbitaHnin SJHNUM-0 no nepeomy Tecty (class P)

npn Oy = 4r, kx =0,1; ka =0,1 v npu ckopocti nepenaun aaHHbIX Fs =100 ru,

Ha rpadwuke nokasaHbl OTHOCUTENIbHOE 3HAa4yeHue ormbaroLen U(k), 4acToThl f(k) "
HavanbHas ¢asa (P(k) BXOHOIO HanpsXeHus; UM(k), fM k), (bM (K) - pesynsratbl,

nonyueHHble B pesynbrate MaTematuueckoro mogenmposanms, U(K), f(k), ®(K) -

pe3ynbTaTbl M3MepeHnn ¢ nomoubto JHUIMM-2-0.

U (k)

U (k)
0| Uy ()

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 0.5 0.6 0.7 0.8 0.9

[NonHas norpewHocTb u3MepeHus BekTopa HanpsxkeHnus TVE (Total vector error) wu
MorpewHocTb B M3MepeHun yactotel FE (Frequency Measurement Error) 8 SHWUIIL,
3HaYUTENbHO MeHbLUe AOMYCTUMbIX 3HAYEHUN.
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jVE(k)
0.1 —0.1
FE, (k)

i FE,, =0.06 'y

0.05 —0.05
TVE, . =0.03

0 o 8.0 0 2 080000 PV S — Py . oo 2 s gaetle 000000000404 0

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Ckopoctb nsmeHeHnus yactotel (RFE, Rate of change of Frequency Error) B0 Bcex onbitax
nepBoro Tecta, Takke kak U TVE u FE, He npeBbiwaeT gonyctuMbiX 3HavyeHun gns MY
knaccos Pu M.

Bropoit auHamuueckuin Tect

MNpu ucnbiTaHmnax no sBTopomy Tecty (dynamic compliance - performance during ramp of
system frequency) ornbarowas BXOAHOMO CUrHaNa HEM3MEHHA, @ YaCToTa M3MEHSETCs No
NUHEMHOMY 3aKOHY

X(K)= Xy, w(k) = wgkT + 7R, (KT)?,
o(K) = 7R (KT)2, f(K)=—=C +RKT,
2T

rae Ry =1 ru/c.

Pe3synbTtatbl ucnbitanuii gnga U3Y (class P) npu Fs =100 ry;
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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 1.6 18
52 185
o(k)
51 - -10
fu (K)
f (k) o(k)
fK K-T
% 0.2 0.4 0.6 0.8 1 12 14 16 18 185
0.03 FEM (k) —0.03
0.02 —0.02
TVE() 1ve, . =001 FE,., =0.01 Ty
0.01 0.01
P - .. FE(K) o o e e KT
0 .AAA‘“MAA:‘ A”:’AA-:’M”.-:’.A: .AMM N .MA. * muum .A:lAL .AAAO‘OA-O“AAMAO:‘“M“A. Q‘ruﬂ .MQ * .MA. *» OA. aads. OM .AA%;‘A. .MMAW
0.2 0.4 0.6 0.8 1 12 14 16 18

PesynstataM wucnbitauuin JHUIM-0 no BTOpOMy TecTy: COOTBETCTBME TpeboBaHUSM
ctavpapta no TVE, FE u RFE (class P u class M).

Tpetuit AMHaMUUYECKUIA TeCT

MatemMaTnMyeckoe onuMcaHuMe BXOAHOro curHana MY no ucnbiTaHUsIM TpeTbero Tecra
(Dynamic compliance - performance under step changes in phase and magnitude)

X (€)= XpfL+ K (KT, (k) = 0gT + kyfy (K)
f,(k)=1(KT); k, =0, k, =+n/18.

B xome [aHHbIX UCMbITaHMI CKa4yKoobpa3HOo m3MeHseTcs Ha 10 % amnnuTyaa BXOAHOMO
curHana mnm Ha 10° HavanbHasa $asa curHana u onNpeaenaKTca CneayrLlmne napameTpbl:
BpeMsi oTkAuKa (response time), Bpemsi 3agepxkku (delay time), nepeperynupoBaHue
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(overshoot). B 3aBMCMMOCTM OT CKOPOCTU Nepefayn AaHHbIX HAKNAAbIBAKTCA OrPaHUYEHUS
Ha cnepytowue napametpsol: TVE, FE u RFE.

PesynbTaTbl ucnbitauui gna SHUMM-2-0 npu Fs =100 Mu:

Lo A L

U (k)
0.8
Uy (k)
0.6
kT
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 — 16
fu (K) /\
e - i
(k)
4612CK) . e / 1o
, k-T
46 -8

0.05 0.1 0.15 0.2 0.25 0.3 0.35 04 0.45 0.5 0.55 0.6 0.65 0.7 0.75

01
0.05 A TVE(k)
O ............... . ®.00000.00000400.40.4046 [ % eo000000000040.40.3%06 s  oo0000000040.430 K.' .I

Pesynbratbl ucnbitaHnin JHUM-2-0 no TpeTbeMy TecTy: cCoOTBeTCTBME TpebOoBaHWUAM
CTaHAaapTa nNpu 6GONbLWIMHCTBE 3HAYEHWUM FS. TakuM o6pa3oM, pesynbTaTbl MCMbITAHUM

noateepamnn  coorsetctene DHUIT no BceM CTaTUCTMYECKMM UM AUMHAMUYECKMX
Xapaktepuctnkam ctaHgapra IEEE C37.118.1-2011.

Kak cnepyetr u3 rpadumkoB npu CKAYKOOOPA3HOM M3MEHEHUM amMnauTyabl unu ¢dassbl
HanpshkeHus (TOKa) OCHOBHOM FAPMOHWMKM MMEKT MeCTO KpaTKOBpeMeHHble “BCniecku”
MOrpewHocTe M3MEepeHns KOMMNEKCHbIX aMnautyn ($ha3opoB) TOKa (HanpspkeHus)
OCHOBHOW FapMOHMKM U 4acToTbl ceTu. Ewe B Gonblien cTeneHn 31O NPOSIBASETCS NpwU
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CKauykoob6pa3HOM M3MEHEHMM aMMNANUTYAbl UM HAYasbHOW (a3bl TOKOB MM HaMpPsKEHUM
OCHOBHOM TapMOHWKM NPWU  37EKTPOMArHUTHbIX MEePexXoAHbIX MpoLeccax WAn mnpu
BKJIOYEHUM YCTAHOBKM NOJ HanpskeHWe. YKasaHHble aBleHns HensbexHbl. Bonpoc nnwb
B MMHMMM3aUMM YPOBHA [AHHbIX MOrPeHOCTEN, WX MNPOLOKUTENBHOCTU UM
obecneyeHns [OCTOBEPHOCTU U3MEPEHUIA.

[JlononHuTenbHble AMHAMUUYECKUE UCNbITAHUSA

McnbiTaHua npu cUrHanax C M3BeCTHbIMM 3aKOHAMMU M3MEHEHUs aMIUIUTYAbI,
4acToTbl U Ga3bl OCHOBHOI rAPpMOHMUKH

Huxe npepctasneHbl pesynbtaTbl ncnbitaHnin JHUIM-2-0 npu “npourpbiBaHmnn” comtrade-
daina, B KOTOPOM NOCNEAOBATENbHO BOCMPOM3BOASATCS HECKONbKO PEeXMMOB C
M3BECTHbIMW 33aKOHAMMU U3MEHEHWUS aMMAWUTYAbl, YaCTOTbl U (Pa3bl OCHOBHOM FapMOHMKM
TOKa M HanpshKeHus.

Ha FpaCDVIKe NoKa3aHbl MFHOBEHHbIA TOK I(k), orm6a+om,aﬂ TOKa OCHOBHOM rapMOHUKHU

|(k) n ee ouenka 1(k) c nomowsio IHWM-0. Kak cnemyer u3 puc.26, npw

3NEeKTPOMArHUTHbIX MepexoAHbIX MNpoueccax, COMPOBOXAAKLWMXCS CKAYKOOOpasHbIM
M3MEHEHMEM aMMAUTYAbl TOKAa OCHOBHOM TApMOHMKM W HanuMumeM CBOBOOAHbIX
COCTaBNSAWMX NEepexogHoro npouecca, OueHKa aMnauTyabl TOKa npou3BoamTca 6es
HanMuna nepeperynnpoBaHus CO6CTBEHHOro nepexogHoro npouecca B U3Y paxe npwu
HaNM4YUKM B TOKE anepmoanyeckomn COCTaBASIOLLEN.

N

i(k)

[y

]
Y
il

o

\WWWWW WWW

0.6 0.7 0.8 0.9 1 11

UcnbiTaHna npu wucnonb3oBaHum comtrade-¢aiinoB peanbHbIX aBapui B
3HeprocucremMax

MNpn wmcnbitanmax SHUIM HeobxoguMo McCNonb30BaTh clepywowee 060pynOBaHUE:
ucnbiTatenbHble yctaHoBku PETOM-51, PETOM-61850, Ha KoTopbix npou3BOAUTCA
“npourpbiBaHne” comtrade-dannoB peanbHblX aBapuii B SHEProcUcTeMax.
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JHUN-2-...-X3 (YCBW) ctanpapty IEEE C37.118

E. CooTBeTcTBUE

Mpun

HanHble IHUM dumkcuposanmnce B PDC co BCTpoeHHbIM ftp-cepBepoM M Ha KOMMbOTEpE C

YCTAaHOBJ/IEHHbIM CNeunann3npoBaHHbIM NPpOrpaMMHbLIM obecneyeHunem.

lNpumep “npourpbiBaHNS” OOHOW M3 peasibHbIX aBapui B 3IHEProCMCTEME WU pesynbTaTt

OUueHUBaHNA aMNNUTYAbl HAMPSAXEHUA:

Tua (k)

WM[WMLM
~E
X
A
) ——
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npl/IﬂO)KeHl/Ie X HDOBepKa COOTBETCTBUA NPOrpaMMHOIo obecneyeHus

Mpunoxenue X. MNposepka cooTBeTCTBUA NPOrpaMMHOro obecneyeHus

B npeobpasosatensx JHWI-2 Bce wn3MepeHus, BblYMCIEHMS WM ynpaBneHwe paboTou
BbINOMHAET MUKPOKOHTPOJINIEP, B KOTOPLIA B MpoLecce u3rotoBneHns npeobpasoBaTens
JHWIM-2 3arpyxaeTcs BCTpPOeHHOe nporpamMmHoe obecneyeHne «[lpeobpasoBaTesnb
M3MepUTeNbHbIM MHOTOMYHKLMOHaNbHbIN JHUI-2» (MMKponporpaMMa), KOTopoe SBAsSeTcs
MEeTPONOrMYECKN 3HAYNMBIM.

BanaHne nporpammHoro obecnedveHus (ganee [10) yyTeHO npuM  HOPMMPOBAHMM
METPONOrMYECKNX U TEXHUYECKMX XapaKTepuctuk npeobpasosatenen SHUIM-2. MMpu 31OM
WHCTPYMEHTANIbHYI0 MOrPELIHOCTb CPeACTBA M3MEPEHUS U MOrPeLIHOCTb, BHOCUMYtO 10 He
pasfensior.

BctpoeHHoe M0 annapaTHO 3alWMLWeHo OT CAyYarHbIX U NpeAHaMePEHHbIX U3MEHEHWUI, YTO
MCKNIOYAeT BO3MOXHOCTb €ro HeCaHKUMOHMPOBAHHOM HACTPOMKM W BMeLIATeNbCTBa,
NPUBOASAWMX K WMCKAXKEHMIO pe3ynbTaToB u3MepeHun. [Ons 3awmtbl BCTpoeHHoro [10
MPUMEHSIOTCS CneaytoLimMe Mepbl: OTCYTCTBME BO3MOXHOCTU n3MeHeHus 10 6e3 BCKpbITUS
nnoMbupyemMon Kpbiwku npeobpasosatener JHUM-2, HanMume annapaTtHOM 3aWmTbl OT
CYMTbIBAHMS  MMUKPOMPOrpaMMbl M3 MAMATM  MMKPOKOHTposnepa (obecneumBaetcs
BO3MOXHOCTIMU MUKPOKOHTPO/NEpa), Hanuunme BCTPOEHHOro cpeactsa 3arpysku [10
(bootloader).

NpeHTudukaunoHHble gaHHble BcTpoeHHoro 10 ykasaHbl B Tabnuue X.1.

Tabnuua X.1 - MaeHTUdMKaUMOHHbIe AaHHble 10

3HauyeHue
NaeHTUPUKAUMOHHbIE AaHHble SHUN-2-.-X1
(Npn3HaKm) SHUM-2-..-32 JHWNMN-2-...-X3 JHUN-2-...-X4

VIBEHTUGUKAUMOHHO® HAUMEHOBAHME | b\ by \ever iy | ENIP3Meter.mhx | ENIPPanelMeter.mhx

no

Homep Bepcum (MOEHTUDUKALMOHHBI 10 He Huke 1.0 10
Homep) O

Undposor naeHtudbukatop N0 C63CE872 4DDB9686 51B9A745
ANropuT™m BbluMcneHns Lnbposoro CRC32 CRC32 CRC32

naeHtudukaropa o

YpoBeHb 3awmTbl 10 oT HenpeaHaMepeHHbIX U NpeaHaMepPeHHbIX N3MEHEHWUI KBbICOKMM»
B cootBeTcTBum ¢ P 50.2.077-2014.

MNoaTsepxaeHue COOTBETCTBUSA BCTPOEHHOro NpOrpaMMHOro obecneyeHus
npeobpasosatenent JHUIM-2 BbINOAHAKOT NyTEM KOHTPONS MAEHTUPUKALMOHHbBIX AAHHbIX
no:

e HAWMEHOBaHWA METPOOITMYECKN 3HAYNUMOTO I'IO,
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npl/U'IO)KEHl/Ie X HDOBepKa COOTBETCTBUA NPOrpaMMHOIo obecneyeHus

e Bepcuu MeTponormyecku 3Hauymmoro M0;
e KOHTPONbHOM CyMMbl MeTponornyeckn sHaunmoro 0.
NoeHTUdMKALMOHHbIE LaHHbIE METPONOrMYeckn HesHauumoro MO KOHTPOAK He noanexar.

[Ona voeHtndukaumm MO Heobxoammo noaknounTb npeobpasosartens JHUIM-2 k MK no
nHtepdency USB u 3anyctutb nporpammy «EsBootloader».

Bkntounte Bupg -> PacwwupenHbinn, Cepusi — JHUNM-2, BbiGpaTh Hy)XHYO MoguduKaumio
npmbopa, HaxaTb KHOMKY oaKknoYnTb.

Mocne nogknto4eHus BblIbpaTb MHCTpyMeHTbI -> CYMTaTb METPOIOTMYECKM 3HAUMMYIO YACTb
Mo:

EsBootloader 2.0.0.27 (08.11.2021) - ps

®aitn Bug | WHcrpymentsr | Momows

CBpocuTe KoHpUrypaumo

Beectw knwou AKTHEAUWNA...

| CunTaTte METPONOTMYECKH 3HAYNMYH YacTe 0.

Mapamerpel...

S/N 321

Bnoknposate USE

Mpowweka He BeibpaHo ~

v

321 :

Mepesarpysute Crepets 3anncate MposepuTe

PucyHok E1.1. MO «EsBootloader»

MO «EsBootloader» cuntaeT nHdopmaumio ¢ npeobpaszosatens JHUIM-2 u cozpact Ha K
dann, copepxalwmi MeTpoNorMyeckuM 3Ha4YMMyK 4acTb MUMKponporpammebl. [lpu 3TOM
NOSIBUTCS OKHO, B KOTOPOM COAepxaTcs HeobxoanMble naeHTMdUKaLMoHHble AaHHble 10
(HauMeHoBaHUWe, BEPCUS, KOHTPONbHAS CYMMA).

EsBootloader 2.0.0.27 (08.11.2021) X

MeTpOAOrMYECKH 3HAYMMOe MO CoXpaHEHD B (aiin
ChFirmware\PMUASHIN-2 [E4x2).mhx

Eepowa: 1.0

KoHTponeHaa qymma CRC32: 02F76304

PucyHok E1.2. MUHdopmaumoHHoe okHo B 10 «EsBootloader»
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Mpunoxexue 3. AnroputMmbl 06paboTku curHanos B JHNI-2-...-X3 (YCBU)

NMpunoxeHue 3. Anroputmbl 06paboTKMn CUrHanos
B DHMUI-2-...-X3 (YCBU)

M3mepeHne KoMnneKkcHbIX aMmnamTyp, (¢pasopos)

Huxe paccmatpuBaeTcs ynpoweHHoe onucaHue anroputmMa obpabotku SHUI png
aHANOroBOM CUMCTEMbI-NPOTOTHNA.

CTpyKTypHas cxeMa anroputma 06paboTKM CUrHaNoB NPeACTaBNEHA HUXKE.

x5 120 k() PO U J o X, (),
I : (t)
2e7 %arg(S’(t)) > K (t)e (ent0-oo) ’—? IVR
T

@
0 dt

lpuBeaeHHbIM anroputM 06paboTkmn curHanos PMU no cpaBHeHMIO C peKOMeHOYeMbIM B
IEEE (C37.118.1 ™opepHM3MpoBaH C Uuenbld 6onee TOYHOM OLLEHKM KOMMJIEKCHOWM

AMNAUTYAbl OCHOBHOM rapMOHUKM X1 n ee yacToTbl ;.

KomnnekcHas aMnanTyaa Cba3HOFO HanpaXeHna unu TOKa, Aanee 0603HavyaemMas Kak

X, =X, ,6 '™, Bcneacteme usMeHeHns napaMeTpoB pexuMa 3HEProcuCTeMbl SBASETCS

o ; —jou(t y
dyHkumen Bpemenn X, (t) = X, (t)e e " Npyroe npeacTaBnenme komnnekcHoit
AMNAUTYObl CBA3AHO C npeacTaBfieHMeM CUHXpodasopa B BUAE AEUCTBUTENbHOM Wn

mHumoit coctasnsiowert Xy (t) = X (1) + jX 4 (t).

Matematuyeckoe onucaHue ycpegHsiowero KUX-punbtpa. MMnynbcHas  @yHKUma
(BpeMeHHOoe OKHO)

g(t) =Re(GTe™ -G et ) (1)

me G=[Gp ||, = kne " | . a=lomlu =Lt + Iy G =diag(G)e™, Ty

- OJIUTENbHOCTb (4JIMHA) UMMYNbCHOM PYHKUMK PUNbTpa.

Konuyectso coctasnaowmx M uMnynbcHoi GyHKUmMmn dunbTpa g(t) B DHWI - He 6onee

oT 2 po 5 (He 6onee 10 mapamMeTpoB). ITO AaeT BO3MOXHOCTb peanm3aumm Kak LUMPOKO
NMPUMEHSNEMbIX BpeMeHHbIX OKOH (XaHHa, XaMMmwuHra, bnakmaHa, Hytanna u ppyrmx),
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Mpunoxexue 3. AnroputMbl 06paboTku curHanos B JHUI-2-...-X3 (YCBU)

BPEMEHHbIX OKOH, pEKOMeHA0BaHHbIM cTaHaapTom |EEE C37.118.1, Tak M crneumanbHO

CMHTe3MpoBaHHbIX ans DHWUI BpemeHHbIX OKOH. [lng CcuHTE3a BpEMEHHbIX OKOH
NMPUMEHAETCA CneunanbHo pa3paboTaHHbIA METOL CMHTE3a, OCHOBAHHbLIM HA NPUMEHEHUU

CNeKTpanbHbIX MNpeacTaBAeHU npeobpasoBaHus Jlannaca M MHOMOKpPUTEPUAbHOM

OonNTUMHM3aLUnN.

MpUMeHeHWe [AHHOrO MeTona MO3BOMSIET peann3oBaTb pobacTHble

cucTeMbl, obecneymBalome 3a4aHHble CTAaTUYECKME WM AMHAMMYECKME XapaKTepucTuku

YCTPOMCTBA CUHXPOHM3UPOBAHHbBIX BEKTOPHbIX M3MEPEHWI MpU 3a4aHHbIX AMANA30HAX

M3MEHEHNA NAapPaMEeTpPOB NMNOJIE3HOIO CMrHANa U MOMEXMN.

Ha pucyHke ykazaHO BpEMEHHOE, UCMO/b3YEMOE MO YMONMHYAHMIO.

200 Ta

100

0
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

AMNINTYAHO-YACTOTHAs XapaKTepUCTMKA GUNbTPA, COOTBETCTBYIOLLAS BPEMEHHOMY OKHY,

npmnBeEOEHA HUXE.

1N, [K(j2nf))|
K (j2nf)|
0.8
0.6
0.4
f
96 98 100 102 104
0.2
f

0

0 50 75 100 125 150 175 200

MNepepnatoyHas dyHKUMS aHanorosoro gpunbtpa-npororuna (1)
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Mpunoxexue 3. AnroputMmbl 06paboTku curHanos B JHNI-2-...-X3 (YCBU)

Vo 3
K(p) =22y B _ o e Cn oo

2m=1 P—Pm p_ﬁm P—Pm P~ Pm

[lna matemMaTnyeckoro MOAENMPOBAHNA U aHANM3a KavyecTBa 06paboTkm CMrHanos yaobHo
MCMONb30BaThb 33aBUCMMYIO OT BpEMEHM NepeaaTouHy dyHKLmMsa GunbTpa

K(p,t) =Ig(r)e_mdr
0

Ona wumnynbcHoM &yHkumm Buaa (1) BblpaxeHue p[Ns 33aBUCMMOW  OT BPEMEHM
nepefaTovyHoM GyHKLUMKU GUnbTpa

1w G . G o
K(p,t):E; p__r‘n)m(l_e (p pm)t)+p__m§m(1_e (p pm)t)_

__Gnm (1- e PP )P G (16 (PP )P
P—Pm P—Pm

OueHka 4acToTbl 3HEepProcncTemMbl Npon3BoanTCA Ha OCHOBaHMKU CNieAYHOLWLEro airopuUT™Ma

Yellly - LUy
() = oy - at t
Y2 (1) + Y2(t)

roe y(t) =Ye (t) + Jys (t)

MHOXuTeNb k(t) ANS KOPPEKTMPOBKM WM3MEpeHMs MOAYNS KOMMIEKCHOW aMMaMTyapl

Nnosie3HOro CUMrHana, onpenenaeTcda Ha OCHOBaHUHU CJ'IG,EI,YPOLLI,EIZ 3aBUCMMOCTU

k(t) = K (o = () @

B SHUI ucnonb3yeTtcs annpokcMMaums yKazaHHOM 3aBUCMMOCTH (2).

MNpn nopaye Ha Bxog SHUIT cuHycomMpaanbHOro cCurHana C 4YacTOTOMW, OTIIMYHOM OT
HOMMHanbHoro 3HaveHus 50 lu, Ha BbIxoAe ycpedHsowero GunbTpa B YCTAHOBMBLUEMCS
pexume paboTbl BMECTO MOCTOSHHOIO 3HAYeHWMS1 KOMMIEKCHOM aMMAuTyAbl CUrHana

MOMYYMM HM3KOYACTOTHBIN CUrHAN C YAaCTOTOM, PaBHbIM Pa3HOCTU TEKYLLEN YaCTOTbI 0)1(t) 7

HOMMWHaNbHOM YacToThl Mg . [103TOMY OLEHKa HavyanbHOM a3kl ByaeT NpoM3BOAUTLCA C

norpewHocTblo. Ho Heobxoaumo yuutbiBath, 4to B CMIP (WAMS) npoussoautcs
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Mpunoxexue 3. Anroputmbl 06paboTku curHanos B JHUI-2-...-X3 (YCBU)

BblYMCNEHME PA3HOCTU BEKTOPOB OT ABYX YCTPOMCTB CMHXPOHMU3MPOBAHHbLIX BEKTOPHbIX
namepenui. lpu oamHakosom 4yactote oT aAByx YCBW paHHble BblumMcnenuns 6yayt
MPOU3BOAMTLCSA NPABUIBHO.

C uenblo NOBbLIWEHNS TOYHOCTU M3MepeHUus HavanbHou dasbl B JHUI npepycMoTpeHa
KOppeKLMS M3MEePEHHbIX 3HAYeHUM CMHXPOda3opoB MyTeEM MEPEMHOXEHUS BbIXOLHOIO
curHana ycpegHsiouiero KMX-ounbtpa Ha onopHbi curHan e I (@(®-@0t - Napyag
BO3MOXHOCTb 3ajaetcs npu KoHdurypupoanum DHUI. B uensax coBmMecTMMoOCTH C
APYrMMU YCTPOMCTBAaMU CUHXPOHWU3UPOBAHHbBIX BEKTOPHbIX M3MEPEHUI, peann30BaHHbIX
CTpOro B cOOTBETCTBMM €O cTaHaapToM IEEE C37.118.2, naHHasa onepaums MoxeT BbITb Npu
HacTtponke DJHUI ncknoyeHa.

Huxxe npuBeneHbl rpadmKu OLEHKM HaYanbHOM dasbl CMrHaNa npu nogadve Ha sxon JHUI
CMHYCOMAANBHOIO CUrHana

x(t) = X, cos(2n45 — 0,57)

npu Hanuumun (Kpusas 1) M OTCYTCTBMM KOPPEKLUMU OLEHKM HayanbHOM (asbl curHana @

(kpuBas 2)

Ons npaBuNbHOM OLEHKM KOMMJIEKCHbIX aMMNAUTYL TOKOB W HAMNpsKeHWn npu
3/1EKTPOMEXAHMYECKMX MEePEXOAHbIX Npoueccax, a Takke Mpu MNAaBHOM WM3MEHEHUU
Harpyskn u npu paborte pexmMHOW aBTOMATMKW, B YCTPOMCTBAX CMHXPOHM3MPOBAHHbIX
BEKTOPHbIX WM3MEpeHU HeobXoAMMO YuMTbiBaTb TPynmnoBOe BpeMS 3ana3ablBaHUS,
co3gasaeMoro ycpegHsawowmnmm KUX-dunbtpamu. Mpu 3ToM 06g3aTenbHbIM yCIOBUEM ON14
TOYHOM paboTbl YCBU sBnseTcs nMHerHOCTb $ha30-4aCTOTHOM XapaKTepucTukm Gunbtpa B
ananasoHe yactot ot 0 go 5 lu. pynnoBoe Bpems 3agepxkku ycpegHsiouwero KUX-
¢dnnbTpa, MCNONL3YEMOr0 NO YMONYAHMIO, cocTaBnseT 30 mc.
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Mpunoxexue 3. AnroputMmbl 06paboTku curHanos B JHNI-2-...-X3 (YCBU)

CneumanbHO pa3paboTaHHbIM MeTond CMHTE3a BPEMEHHbIX OKOH, ycpepHswowmx KUNX-
GuNbTPOB NO3BONSET MNpU CUHTE3e QUALTPOB MUHUMMM3MPOBATL [PYMNNOBOE BpeMs
3a4epXXKn GUIbTPOB.

CootBetcTBue ctaHpapry IEEE C37.118.1

JHUIM cootBetcTByeT TpeboBaHusm |EEE C37.118.1 no TpeboBaHMAM K CTaTUYECKMM WU
OVMHAMUYECKMM  XapaKTepUCTMKaM  YCTPOMCTB  CMHXPOHWM3MPOBAHHBLIX  BEKTOPHbIX
NU3MepEeHUM.

Cratnueckne xapakrtepuctnkn SHUI coOOTBETCTBYOT MAM npeBocxoaat TpeboBaHus
ctangapta IEEE (C37.118.1 no TOYHOCTM WM [OMana3oHaM WM3MEpPEeHUsT KOMMIEKCHbIX
aMNAUTYA, TOKA U HaNpSXKEHMS, YaCcTOTbl, LOMNYCTMMOMY YPOBHIO BbICLUMX FAPMOHMUK.

B MpunoxeHnn E npuBeaeHbl pe3ynbTaTbl MaTEMATUYECKOrO MOAENTMPOBAHUS U UCMbITAHWM
JHUI Ha cooTBeTCcTBME TpeboBaHmam cTaHpapTa IEEE C37.118.1.

MNpu pa3paboTke UHTENNEKTYaNbHOrO 31eKTPOHHOro yctporctBa JHUI Obinn yyTeHbl Kak
TpeboBaHmna ctangapta |IEEE C37.118.1, Tak M HeCTaUMOHAPHbLIA XapakTep BXOAHbIX
curHanos MY - yCTpOMCTBO OTCTPOEHO OT MOMeX B BuAe CBOOOAHbIX COCTaBASHOLLMX
3/1EKTPOMArHUTHbIX MepexoAHbIX MNPOLEeCCOB M BbICWMX FAPMOHMK WM obecneymBaeT
TpebyemMyt TOYHOCTb M3MEPEHNS BEKTOPOB TOKA M HANPSXKeHUS NPU U3MEHEHUWU YaCTOTbI
3HeprocucTeMbl, a Takke Npu U3MEHEHUU OrnbaroWwmx TOKOB U HAMPSXKEHUI OCHOBHOM
FApMOHMKU B YCNTIOBUSIX INEKTPOMEXAHUYECKMX NePeXOAHbIX MPOLLECCOB B SHEProCUCTEME,
Npu U3MEHEHWW Harpysku, BcieacTsue pabotbl APB U MHbIX YCTPOMCTB aBTOMATUKM
3HeprocucteM. B [llpunoxenmn b npusepeHbl pesynbTatbl ucnbitaHuin IHUIM npwu
“‘npourpbiBaHMn”  comtrade-¢dannos, COOTBETCTBYKOLWMX  peasbHbiIM  aBapusM B
JHeprocucTeMax, a TakKkKe ChneuuanbHO CMOAENMPOBAHHbLIX 3NEKTPOMATHUTHBIX U
3/1eKTPOMEXaHNYeCKMX NepexoiHbIX NPOLEeCCOB.

AnroputMbl M3MepeHMs NapaMeTPoOB pEeXMMa 3HEepProcuMcTeMbl MO OCHOBHOIA
rapMoHuKe

BbluncneHnve napameTpoB pexunma sHeprocucteMbl B JHUI nponsBoamTcs Ha OCHOBaHUU
M3MEPEHHbIX KOMMAEKCHbIX aMMAUTyA TOKOB M Hanpskenun. B DHUIM npoussogutca
n3MepeHue Kak aMnantya u @as KoOMNaeKCHbIX aMnanTya dasHblX TOKOB U HAMPSKEHUNA,
TaK M UX BELLECTBEHHbIX N1 MHMMbIX COCTaBASHOLMX

| joa _ i = Joo _ i = Joc _ i
o= 1mee™™e =1, + Jloy, Iy =1Ime”™ =1y + jloy, 1o =Ime’™ =1, + ]I,

U, =Umel% =U,, + jU,,, U, =Ume!® =Uy + jU,,,
U, =Ume!®* =U, + jU,.
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CornacHo |EEE (C37.118.1 cuHXxpoda3opbl TOKA W HANPSHKEHUS OTAMYAOTCA  OT

KOMMJNIEKCHbIX aMNANTYy TOKOB U Hal'lpﬂ)KEHMIZ Ha 3Ha4YyeHune ‘\/E
=0 /v2, i,=0,/v2, i.=1./y2, U,=U,/2, U,=U,/2,
U.=U, /2.

JencrByowme 3Ha4YeHMs TOKOB | , | , | u nanpaxennin U ,U ,U Nno OCHOBHOWM
y a» 'b» 'c p a>~b c

rapMOHUKE BbIYUCNAKTCA NCXOOA U3 CneayrownXxX U3BECTHbIX Bblpa)KeHMﬁ
I, =1Imy /N2, 1y =1my /N2, 1, = Im /2,

U, =Um, /<2, U, =Um, /2, U, =Un /2.

BbluMcneHme nonHoOM, akKTMBHOM WM PEAKTUBHOM MOLLHOCTM OCHOBHOWM FApMOHWKM MO
KaXaon ¢ase u cymMMapHOM Tpexda3HOM MOLWHOCTM MNPOM3BOAMUTCS HA OCHOBAHWUM
CnefyowWwmnxX BblPaXKeHUN:

S.a :OaSUaI_a =P, + Qs S.b :O’SUbI_b =R+ Q. S-c :O’SUCI_C =R+ Q..
S=S,+Sy+S, =(R,+R +P)+ j(Q, +Q, + Q).
ANropuTMbI M3MEpEHNA NapaMeTPoB PEXXMMa IHEProCMCTEMbI

B SHUI nponsBoasaTcs usMepeHust 4ENCTBYIOWMX 3HAYEHNIM TOKOB U HANPSHXKEHUI, A TaKXKe
[ANS BblYMCNIEHUS MOMNHOM, aKTUBHOM M PEAKTUBHOWM MOLLHOCTM MO OTAEeNbHbIM (asaM ¢
YYETOM BbICLUMX FAPMOHUK (80 20 BKIOYUTENBHO).

[ng u3MepeHWs nNapameTpoB pexuMa 3SNeKTPUYECKOM CeTu (LeMCTBYKLWME 3HaYeHus
nepeMeHHOro TOKa U HanpsKeHus, akTUBHOM, PeaKTUBHOM M MOJIHOM MOLLHOCTEN, IHeprum
aKTUBHOW U PEAKTUBHOW B MPSIMOM M 06pPaTHOM HanpaBAeHUAX) UCMONb3YHOTCA Ceaytowme
M3BECTHbIE BblPaXXeHUS:

t t

I, = Tijiaz(r)dr,ua: Tijuaz(«.-)d«;,
i i,
1 1
Pt [ u@i . Q= [ d@ia(@ar,

t-T; t-T;

P=PB,+R+P,6Q0=0Q,+Q,+Q,,
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Mpunoxexue 3. AnroputMmbl 06paboTku curHanos B JHNI-2-...-X3 (YCBU)

S,=U,l,, S=S5,+5, +5,,
roe Tl' nepuoa OCHOBHOM rapMOHMKM € yacTtoTom 50 Iy,

Ua(’C) - HanpsaXeHne, Ha4vasibHbie Cba3bl OCHOBHOM rapMOHUKKN N BCEX BbICWUMX NMAPMOHUK

KOTOpPOro OTHOCWUTE/NIbHO COOTBETCTBYHLMX FAPMOHUK HAMpsKeHUs (asbl a CABMHYTO HA

yron 1t/ 2.

Mpu  3TOM  aKTMBHAS/peakTMBHAs  MOLWHOCTb  OMpPedensTcs  Kak  CymMMma
aKTUBHbIX/PEaKTUBHbIX MOLHOCTEN OTAENbHbIX FAaPMOHUK.

Huxe npuBeneHa ynpoLweHHas CTPYKTYpHAs CXeMa anropMtMa M3MepeHus AenCTBYHLNX
3HAYEHMM TOKA U HaNpPsHKeHWUs, NONHOM, aKTUBHOM U PEaKTMBHOM MOLLHOCTU da3bl a.

LUndposble puabTpbl C CUCTEMHON DYHKLMEN Kl(Z) MCNONL3YKTCS AN NOAABNEHUSA B
CUrHanax, COOTBETCTBYWOWMM (Pa3HbIM TOKAM W HANPSHKEHUAM, 3KCMOHEHLMANbHbIX
COCTaBNSKOLWMX INEKTPOMATHUTHBIX NMepexoaHbIX NPoLecCcoB. YCTAaHOBUBLUEECS 3HAYEHUE
BbIXOOHbIX CMTHANOB Ha BbiIXxoAe (UALTPOB COOTBETCTBYET MEPUOAMYECKOMY CUTHaNaM

i1a (k) n ula(k) .

LU (o) [ak) ol X — k@ f—
" x » K,(2) P,

- I N Q.

L0 @ e 2l X — x@ H—2=
K,(2) \_L: X >,

[na peanusaumm NpuBefEHHbIX Bbile BblPAXKEHWN UCNONb3YIOTCSA Cneyowme anropuTmsl
ANS U3SMEPEHUA U BbIYUCNIEHUS CpeaHEKBAAPATUYECKMX (AENCTBYIOLLMX) 3HAYEHUM Pa3HbIX
TOKOB W HanpshXeHuin, NOSIHOM, aKTUBHOM U PpeakKTUBHOM MOLLHOCTM OTAENbHON (a3bl

k k
LK) =] D i (gsk-n), U= D, u2(Mgsk—n),
n=k—N+1 n=k—N+1
k k
RO = D ia(Mu(Mgak—n), Q)= D i (N, (N)ga(k—n),
n=k—-N+1 n=k—-N+1
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Mpunoxexue 3. AnroputMbl 06paboTku curdanos B SHUI-2-...-X3 (YCBU)

roe T =0,0005 - war amckpetmsaumm, K - T - Tekyliee AMCKpeTHOE BpeMms,

93(k) - UMNynbcHaa oGyHkuma ycpegHswouwero KUX-ounbtpa ¢ cMcTeMHOW GbyHKUMEN

K3(2), N - pnna KMX-dunstpa (N =100).

[pu 3TOM mMMnNynbcHas ¢GyHkuma ycpegHsawowero KUX-dunbtpa K3(Z) CMHTE3UPOBAHA

Takum 0bpa3oMm, 4yTobbl 0becneynTb HE3aBUCMMOCTb PE3YNIbTaTOB M3MEpPeHUI OT AeBMaLMM
4aCTOTbl B SHEProcucTeMme.

lpoekTnpoBaHne GUNLTPOB, NPUMEHSIEMbIX B aNropuTMax AN U3MepeHUs peakTUBHOWM
MOLLHOCTU, UMeeT CBOM ocobeHHOCTU. B nepByw ovepegb HeobxogmMMo obecneunTb
M3MEHEHME HaYaNbHOM (a3bl BCEX FAPMOHMK HAMPSXKEHNUS HA yron 90° ¢ y4eToM AeBMALUM
4acTOTbl 3Heprocuctembl. B Teopum umdposBor 06pabOTKM CUrHANOB AN peLleHus
NoAoOHbIX 33a4a4y NPUMEHSETCS CneuManbHbil GuAbTp - uMPpoBOK npeobpasoBaTtesb
l'MnbbepTa M COrnacoBaHHas MMHUS 3a4EPXKKM.

B DHUIT pnga TOYHOro M3MepeHMs pPeakTUBHOM MOLWLHOCTM KaK CYyMMbl peakTUBHbIX
MOLLHOCTENM OTAENbHbIX FAPMOHMK MCNONb3YHTCA undpoBbie NnpeobpasoBatenu MunbbepTa

C CUCTEMHOM (YHKLMEN KZ(Z) M COrTACOBAHHAS NIMHUS 3a4ePXKKM (M =100).

Mcnonb3oBaHue npeobpasoBaHus MMnbbepTta M CBA3aHHOIO C AaHHbIM Npeobpa3oBaHWeM
aHaNMTMYECKOro CWUrHana, Mo3BO/SET MNPOM3BOAMTb OMNpeaenieHne orubarolien wu
MFHOBEHHOM 4acTOTbl. HO 3TO KOPPEKTHO TOMBKO A1 Y3KOMOJOCHbIX NPOLECCOB C HYNEBbIM
MOMEHTOM. [pMMeHEHME e yKa3aHHOro npeobpa3oBaHUa Ans NepuoanYecKMX CUrHaNoB
[OMNYCTUMO /ML MPU OYEHb MAZIOM YpPOBHE BbICWIMX FApPMOHMK. [leno B TOM, YTO MNpu
HaAMYMM BO BXOAHOM CMIHaNE BbICWMX TAPMOHMK MNPV BO3BEAEHMM B KBaapaT W
nocneaywwmMm CyMMUPOBAHMEM BXOLHOMO M COMPSOKEHHOro no unbbepTy curHanos
Hapsay C MOCTOSIHHBIMKM COCTaBNSOWMMM  MPUCYTCTBYIOT ONSATb-TaKM rapMoHuku. K
aHaNOrMYHOMY  pe3ynbTaTy MNpWBEAET BblUMCIIEHWE PEAKTMBHOM 3Hepruu Yepes
COCTABNAIOLLME AHAIMTUYECKOTO CUTHANA HaNPSXKEHMS U TOKA.

Ncnonb3oBaHue ycpegHatowmx KUX-dunstpos K3(Z) NO3BONSET YAANUTb U3 CUTHANOB

nepeyncieHHble CcocTaBnsowme u obecneyntb TpebyeMyld TOYHOCTb BbIYUCIEHUS
peaKTUBHOM MOLHOCTM MpU NI06OM peanbHOM CyLeCTBYIOLEM B 3HEProCMCTEMAX YPOBHE
BbICLUMX FAPMOHMWK.
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